-1 -. METHOD OF AND APPARATUS FOR AUTOVATI CALLY ATTACHI NG TOP STOPS TO A
’GAPﬁED SLtpE’FASTENER CHAI N. WTH SLI DERS MOUNTED THEREON The prgsent

i nventiaon-Telates to a nethod of and an apparatus'for.augagﬁqi 14 y2.
atg?ching top stops to a longitudinally gapped, continuous slide fasteher
ch }n‘*espectivély at ends of longitudinally spaced rows of 5- couplin '
elesents with sliders slidably nmounted t hereon, respectively. For a Yy
top stops to a continuous slide fastener chain, it has been custonar 0
move upwardly a tongue-shaped chain spreader between stringer tapes 10
adacent..to ends of rows of coupling elenments, and then attach the top stops
to the ends of coupling elenent rows on the stringer tapes spaced laterally
from each other. The chain spreader tends to |oosen and Iift confronting
edges of the tapes as they are spread apart. 15 Since there has been no
mechani sm for hol ding the tape edges stably down agai nst | ower dies, the

t ape edges has been caused by the chain spreader to buckle up. In the past,
top stops have often been nerely applied to the tape edges w thout checking
th§n1for the way in. -2- which they are supported. The tongue-shaped
chain spreader as they spread the chain is held in point-to- point-contact.

with coupling el'enments, so that the chain
. | o ' - S
® - , . _ _ .

. METHOD.OF AND-APPARATUS-fOR AﬁTCMAfICALiY AiTACﬁIﬁG:
N ' * TOP STOPS TO A GAPPED SLIDE: FASTENER CHAIN
O o " WITH SLIDERS MOUNTED THEREON . |
. The present invenﬁion felatés»to a'méthod of and
an apparatus for automatically attaching top stops to'a
longitudinally_gapped, cohtinubué élide'fasiéner chain
respectively at endé of.lqngiﬁﬁdinaliy sPaéed rbﬁé of
5 _coﬁpling:elements_with-siiders slidablyfméuﬁtéd theréon,:
'.fréspectively. | S
For appiying top stops to é:continuous,élide
fasﬁener chain, it has_been_custdmafy tb.move upwardly
a tongug-shaped_chaiﬁ spréadgr'between'étiinger tapes _

- 10 adacent to ends of rows of coupling elements, and then

L1

~attach the top stops to the ends of coupling element
rows on the stringer £apes spaced latéraliy_frcm each
other.’ The chain spreader tends to 1boseﬁ and 1ift
confronting edggs.pﬁ the tapgs és_they are-spfead‘abart.
15 8Since there has beén no mechanisﬁ for holding the tape
edges stably down against loﬁex digs, théftape edges
has been caused by thelchain spreéder'td Bucklé up;
In the past, top stops have oftén beeh merely applied

to the tape edges without checking them'fdr the way in



sbreédéf’?ails ta—éuide ahdfsuppart t he ehdé_bf“roﬁs of 5 codpling
el enments stably along the direction of travel of the slide fastener chain.
W.t'h Lwa‘above prior process, therefore, top stops cannot be reljably and

aecura applied to the edges of the stringer tapes, and the attaching
o?grab 0 ‘pannot be speeded up. 10 In an effort to elimnate the ‘o -
prior iculties, the applicant has proposed a nmethod of and an apparatus
for automatically attaching top stops to2a~longitudina- |1y gapped,

continuous slide fastener chain with sliders slidably nounted, thereon.

Accor di ng t o winkch stheypatedsepparitedrent The oFPREMR THRARRG BN st ri nger

tapes where top stops are to be agg#ied are kept par %}el t 0, each_ ot her

with the tapeSPERRGRE sAapFhey| SREGE ntRB PR HR 15 ef'pgnpp%%%%ﬁ?o-pr

stops can autonptjcally be atiached 1o a slide fastener, chaj |'i abl

| ]tcmdgr ?ooﬂ coﬂ%l+‘?+’o‘ﬁ°%1¥a‘éﬁ Th e%%‘é%i’r%?eé'%#gg?%%th%@n@ﬁ%ﬂ%g‘g?% r:Fon, the
feed of the chain_is. stopped . det i i g L t b £ NESk air '
of coupling e$€ﬁ€%#é¥o§§Pg%dtsﬁ§§%§§a§§§s$g%§%§#fgﬁ§t e %ﬁ%@ of fﬂ%ﬁ P

coupling ek e%%,%gﬁ ANEHENEEPSELBDY 216ngDthé OdDEedtigr 6, tidvdle

direction 1n e chain travel's. Then, a chain stopper inserted in a =«
gap in the chgkncgadsiehd 8gstesérachaihom with thersbove spaidriated to nove.
the chain until the ends of the coupling el enent rows are .positioned on -
~clinching di eprocdsss pheréforepgtopt sbdpsscalnsaﬂylaataglabaﬂsly nandhat varying *
| .'..aécﬁratéiy appliéd.tb.tﬁe edges of fhe stringer tapes, | S
and the attaéhiné 6beration Cannbt'be.speeded-up} A
10 ' In an effort to éliminate the prior difficultieé;
the applicant has pféposed a method of and an apparatus
fdr-autdmaticallyzaftéching top stops to a longitudina-
lly gapped,_continuoﬁs Slide fastener_chain with
'sliders.slidably mounted_thefeon. According to the
15 _proposed-arraﬁgement,'confronting-edgeé of stringer
.'tapés Qhéfé ﬁbp stqpé aré ﬁo'be apélied are kept
parallel to each otﬁer.ﬁith'the tapes being stably
placed ih positi@n by a tape presser; Top stops can N -
automafi#ally be attached to a slide fastener chain
20 reiiablylunder good'conditioh at an increased rate of
| éttachmeni.: In.operatidn; the feed of the chain is
stopped wheh détecting a sliaer-pbsitioﬁed on a pair of
coupling'element roﬁs-and'spaced.a distance from the
ends éf the coupiing'elemeht rows where top stops are
25 to be attached, in the direction in which the chain
travels. Tﬁen, ardhain'étopper'inéerted iﬁ'a gap in
 _the chain and held égainst.a'bbttbm stdp-tﬁereon,iS'

actuated to move the chain until the ends of the N



lengths of spaces or gaps in the chain result in in- correct positioning of
. the ends of the coupling elenent 5 'rows. Another problemis that a
.detector for detecting the chain. stopper as pushed by the bottomstop . in .
.feeding along the chain a constant interval cannot easily be adjuste |§$R
':pd&%Li 1o rmeet different space lengths. It is a believed possibili¥
~thetiprasent inven- 10 tion to provide a nethod of ‘automatically attaching

‘top-stops.to a longitudinally gapped, coptd nuous slide fastener chain while -

aﬁchnngétiRg sgafes.or gaps of varying lengths in the slide fastener
“chai n. Anot her .iev ssihiLj : r s d : 15p:gtionis to
provi de an apB%"fpg‘t‘ﬂ% g?&%a?&r’"% ﬁgé %’3? IE%gg%ﬁg'vgﬁgﬁg%’hﬂod&gg%dcor5|;jh|lrslg to a

first aspect photBechiNgNheORodt IS8 dsupdmrddlass ietdhed Qfargulhgmatical ly
.attaching top stops to a [ongitudinally gapped, continuous slide fastener
20 chain conpAgeAsObfaspatesObr S§apHop tHpashaipivesudit iemdanef coupling .
el ements nmounted respectively on the strinder tapes and |ongitudinally
spaced with gapsrbber pbeiveeningobf othstanss adft sttt agsldent ielementto t he
pairs of rows of coupling elements at ents thereof, and sliders slidably 25
meunt ed r e&specbivee! yAonthee probienfisovisabfa cirpdiny damelrtectdamiad et hod
cconprising the steps of : (a) longitudinally feeding the s|ide
fastener chai ihal shgin pherren encPushedtdonthe (Bpttomshan dg fifeddngde
fastener chain_in response, to.

along the chain a constant interval cannot easily be
\,j _aajusted in position to meet different space,lengths‘
It is a believed possibility.af the present inven-
10 tion to provide a method of automatically attaching top'
stops to a longituainélly gappedg-contindous slide
fastener chain while aCcommodating spacé$ or. gaps of
varying lengths in the slide fastener «chain. |
"Ahofhgr bélieded-possibility o? the. present inven-
15 tion is to provide an apparatus'for~carrying-oqt-tﬁé'-
above method. |
According to a first aspect of the invention, there
-K,i | | is provided a method of automatically attaching. top stops

to a longitudinally gapped, continuous slide fastener.

»

20 chain composed of a pair of stringer tapes, pairs of rous
- . of coupling elements mounted respectively on .the stringer
tapes and longitudinally spaced with gaps therebetuween,
b@ttﬁm stops attached respectivgly.to the pairs of . rows
of coupling elements at'ends thereof, and sliders slidably
25 mounted respectively on_the.pairs ﬁf rqws_of coupling

elements, said method comprising the steps of :



sensing the slider on one of the.pair of rows of coupling 5 elenents; (c)
~.spreading the stringer tapes tranhsversely fromeach other at one of the
~gaps adj acepnt to said slider; (d) . feeding the. slide fastener chain in:

" said dirggthpn until one of the bottbm.stops adjacent to said one of the 18.

. gaps{Ts ged by a chain stop; (e) deflecting.the slide fastener chain'

. transversely out of said path at a position downstream of said chain stop’
Wi th respect to said.one direction td fMfove a portion of the slide.fastener
chain downstream of 'said position 15 | ongi tudinall'y in adirection
opposite t id di rectign I4: th PRYSILE ¢ salLgd:qne of the

pai r of ro%s’as)gf clgal}%l?dﬁ{;ﬂg\del%gn#s@aldg " |?S%egqémd%'hfgggéﬂgﬁ'gé f’ﬂg (f)

appl yi ng top siPRs ddt s aif dHaetieR takeh;agai nst. said clinching dies; and
2.0 (9) feeding the slide fastener chain again along said path in said
direction. @Afror diupgihg tIRC ¥1d das Fesit ol rt kA aiiAVEAt r@BpohBer eoi s provi ded
an apparatus for automatically attach- ing top stops to a |longitudinally
gapped, cordéruiois e sldldede drasnenef theai padenpdsedusf ofi pauplohgstringer-

" tapes, pairs of rows of coupling elenments nounted respectively on the

~ stringes taplemmenrssl ongi tudinal ly spaced with gaps - therebetween, botton1€;
.stops attached respectively to the pairs of rows of coupling el enents -at
ends t heredfc) anFRAgafENS sqnedmr}ntmqtteee|$e§|§éetswvéisﬁgasnffﬁ@ parhs of
| other at one of the gaps adjacent to said.slider;j~-
(d). feeding the slide fastener chain in.said difection _ &:)-
until one of the bottom stops adjacent to said one of the
10 ° 9gaps is engaged by a chain stops; |
- (e) deflecting the sliae fastener chain transversely
out of saia'path at a position downstream of'séid'chain
“stop with resﬁect to said one direction to move a port;on
of'the slide:fastenef chain downétream of said positioﬁ
15 longitudinally in adirection opposite to said one
direction until the opposite end of said une.of tHe pair
of rows of coupling elements is éligned with said clinching »
{F) applying top stops to said opposite end against | o
sald clinching:dies; and.
20 (@) feeding the slide fastener chain again alang said
path in said direction. - - .
According to.a sedond aSpect'of-the inventiaon,
there is provided:an apparatus for éutamatically'attach-
ing top stops to a lchgitﬁdinally gappeﬂ; contihuous
25 slide fastener chain composed of a pair of étringer tapes,
pairs of romsfnf’coupling elements mounted respectively on

the stringer tapes and lohgitudinally'spaced with gaps



rows of coupllng elenents said apparatus conprising: 5 (a) means for
~longitudinal l'y feeding the sl'ide fastener chain along a path in one :
-,dlréctlon (b) . a pair of spaced front.and rear chain guides di sposed-in.:
_sabd path for guiding the slide fastener chain to nove al ong the path, ¥
 fhont~. gl des having 10 clinching dies;. (c) a slider sensor for sensk
‘the sl¥der on one of the pairs of rows of goupling elements; (d) ac
-openi ng pad 'di sposed in vertically con- frontlng relation to said front
“chai n gui de and novabl e 15 transversely across said path for spreading

ToTsald o der TRtAElaReR - BorhEnCRREPAG BHoEhad) sPTErSLy 4y FERARL "o

sensor; (e) A1 BrS:ARs B¥CLaGANDAG! Edphantd! th@@w PR A, 24}.d pad
and dlsposed bet ween sai ?ront and rear chain guides for stopplng t he

slide fastener gQhae}sby128aadlyNacuReeBOEEopLEL OPe Byl 86 Ettie { a SR (hone Of
‘t he gaps; () a chain defl ector disposed between said chain stop |ever
and said front iy Bfyicd@land atknehablesaia 3pparespsnsempnisivegst oppi ng
of “the slide fastener chain by said chain stop |ever, for deflectlng t he

sl de fasteger (o) cNaidadUiecg 18ALd 881 a1 0y DFLOGRDCLADIEEL 48 end of said

one of- the palr rows of col enents on ard I nching dies; and -
(9) @ top StopARMNEC e eroﬁepEYbEGht R 8hePsitecticn;

(b) . a pair of spaced front and rear chaln gu1des.
\,i." dispaosed in said path For_guxdlng the sllde-Fastener
| chain to?mové'along the path, said front guides having
10 clinching diess | |
| (c) a2 slider sensor for sensing-the slider on'one of
the palrs of rows of coupling elements, .
(d) | a chaln openlng pad dlsposed in vertlcally con-
fronting relat;on-to said frgntchaln_guzde and mquable
15 transversely across said patﬁ Fdr ébreadihg'the stringer
tapes transversely from each uﬁher at pné of the gabs
"adjacent to said slider in response fo,the sensing of the
latter by said.slider sSensor;
(e) a chain stop lever connected to said-chain ﬁpening
20 p;d.and disposed betuegn said front and rear chain guides
for sfopping the ‘slide fastener chain'by engaging ﬁhe
~bottom stop adjacent to said one of the gaps;
(f) a chain deflector diéposed between said chain
- “stop lever and said front chain guide and actuatable, in
25 rESbonse to the stopping of the_slide faStener chain by

said chain stop lever, for deflecting the slide fastener



.5 .said apposite end of said one coupling el ement row pair againsf said

- clinching_dies. The invention will be described by way of exanple with -
.. referenck o the acconpanyi ng draw ngs, wherein :- 10 ' Figure 1 is a
.'fragnentaﬁy pl an view of a -6- | ongi baii nal I'y gapped, continuous slide ; -

f astenenN_of
Fi.gbre-2 is a vertical cross-sectional view of 5 ‘an apparatus enbodying

Tor Cop ot opPinaiah L8 et o el by deeBr bt R ak Bt The e T

apparatus .shgwn_in_ Figu 2.~ 1 - Figure 4 is a front el evational
“view of a Chﬁ?ehp% %Snflﬁg{og"zsidﬁqﬁ ‘fFH'é’n%ppar atus; Figures 5 and-6 are vertical

. Cross-secti 09@5m¥h€¥"5o9_€o¥Qﬁi-&pﬁf‘{ﬁéﬁ’§n£fdfégyg§wd2’ show ng. di f-f er ent

~stages of operation for applying a top Stop; 1 Figures 7 and 8 are

side el evati'0gyl vaevop 9BoH! ¥pFlicayey, fof apgBLiKE tdp fdtogd @2l ng and

- lowering a chain deflector; Figures 9 through 11 are enl arged verti cal
.cross-sesti oaaldvopmss stewend sficsabdi aree stmysl infg 2] eneost tioani ng ends- of
rows of coupling elenments for ' -

pair-against said clinching dies. . = : _ .

The . invention will be described by way of
example with referencé to the actbmpanying drawings,

. wherein :- = - C L _ R

13 : _Figure 1 is a frégmentafy'plén'view of a

ain with sliders nmounted on spaced rows of coupling-elements; W .

LU



-registry with top-end stops to be attached thereto; Figure 12 is an

- enl,arged plan view, with parts in cross section, of the parts shown in-
iFlgure 11; Figure 13 is a perspective view of an element 25 Tow end

ggpgﬂgg|oner and-the chain deflector; Figure 14 is an enlarged vertica f}
. C - sectional viewillustrating the manner in which top stops afe’— T}
attached to.the rows of coupling el enments; Figure 15 is a plan W
“partly in cross section of a slide fastenergchain on the apparatus as

operated to the position of Figure 6; Figure 16 is an enlarged fragnentary .

. Cross-, 5 sectilom}isudinglidse yapped) |dontifdous X¥lidel feisfenerlshakngur e
17 is a fragnentary perspective viewillustrative of the way in which the
~top stops are atiddhesliders mounted:murm@ a-‘rw51@falc@umlll@|gged
fragmentary cross- sectional views show ng COﬂdItIOﬂS in which a chainis
n1sp|aced j ammi rejenaentsn operatlng parts of 'the-apparatus, and Figure 20

is an electrical diagramof an electric 15 control cirqguit .for, operating

.the apparatus of the | FASHE®R Hhe teTHs-oFy GHOSS"&REHC; nal, yiEre 2
AR W FUNIA I RES R e e SR
S o apparatus being in a p051tlon prior to operatlon for
top. stop attachment, | | |
ﬂak’;-'- : .-f o Flgure 3 is a side elevatlonal v1ew of the_
= apparatus shown in Figure 2;
10 _ Figure‘4-is a front elevationai:view of a chain
xopenlng pad in the apparatus,"
_ Figures 5 and 6 are vertlcal cross-sectxonal
views of the apparatus of Flgure 2,'show1ng dlfferent
- stages of operatlon for applylng a top stop,
15 'Figures 7 and 8 are side elevational v1ews,_-
partly cut away,_of a mechanism for elevating and
. lowering a chain deflector;
-&,j: o o : Figures 9 through 1l are én;a:ged_vertital
cross-Sectional_views'showing_successive steps:of
20 - positioning ends of rows. of coupling elements: for
o ~ registry with top end stops to be attached. thereto;
Figure_lz'is;an ehlargéd,plan-view, with parts
in cross section, of. the parts shown in Figure 11:
Figure 13 is a perspective view of an element
25 row end positioner and the chain daflector;
--Figu;e 14 is an enlarged vertical cross-
aactional-view illustrating the manner in which top

stops are attached to the rows of coupling elements;



:;20. nornat/y fed along through an apparatus accordlng to the present

- invention.f As shown in Figure 1, a slide fastener chain 21 to which top
: steps are to be applied conprises a pair of slide fastener tapes 22, 23
. having on-t yinner 25 |ongitudinal edges |ongitudinally spaced pairs of
T ?s\of copFrff. el enents 24, 25 nounted on a pair of - rei nforcing core.
ds espectlvely on the longitudinal tape edges. Each pair of

gf.

roms of coupllng -8- elenents 24, 25 haz a bottom stop 28 secured to one -

end thereof. The pairs of rows of coupITn €lenents 24, 25 are

| ongi di anl |y separatenggusgaissa ggfgnZ? %Qgﬁgr@i ﬁegrg%saggceﬂﬁgling

elements. A slider 'S'S y noun

coupling el emengsg g4sl§§ﬁf eastahéﬂgcﬁafnrewstﬂé &g&&ta\@&s eh &N EHE Sa

. into and out of Interneshing engagenent he slider 30 I's shown as elng

. -di spl aced from ggdgnef 5ggtigﬂsogfpggu§élgg el ements 24, 25 which are
renote from 10 the opposite end where the beottom stop 28 I s nounted,' thus
'IeaV|ng some of the coppyupg E6eimnan dnxenge@eﬂraémantarpfctaﬁsetops 31,
32, shown by the imagenary lines, will be applied to the ends of the
*dlsengaged r%mssectmonpllngeslbﬁbﬁnsaéenﬂrulnﬁetxvlhe ¥VesehtFidarevent i on.
“In Figure 2, an_apparatus 33 for autonatlcally applylng top stops to the
_sllde fastener &Bain 21 has

Figure i7 ls a. fragmentary perspectlve view
1illus£ret1ve_of the way in whlch the top stops are
attached; - . | | | |
10 . ?igures 18 and 19 ere enlarged fragmentary crose- '
sectionalhviews showing conditions-ih-which-a-chain is-
mlsplaced Jammrng certaln operatlng parts of the
apparatus, and | |
Figure ZOiiS'an.electrieai diagram of an electric_'
15 eontrol.cirCuit'for déereting-the apparatus of the
invention. | |
The terms "front";."rear”, "upstream”, "“down-
stream” and the like will be uséd herein with.reference
to the airectioh'ih which a slider fastener chain is
20 normally_fedfalong-through-en apparatuS“aécording~to
the.préSentuinventioni" |
AS~shown‘}n~Figure 1, a slide fastener chain 21
to which tbp stops are to be applied comprises a pair
of slide faétener.tépés*ZZ)-23 having on their inner
25 longirﬁdinal edges longitudinally spaced pairs of rows
of eduplingrelements_24,.25:m6unted on a pair of
reinfdrcingﬁcdreJcords 26;i27,-respectiVelyivon the

longitudinal tapé-edges. " Each pair of rows of coupling

N

|4
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-a chain feeder including a feéd roller 34 and a presser roller 35 for
sandyi ching. the slide fastener chain 21 20 therebetween.  The feed roller’
34 is opefratively coupled with a notor 36 through an el ectronagnetic clutch
37%:T feed roller 34 can be _stopped by an el ectronmagnetic brake 38. /5
the™feed roller 34 is driven by the motor 36, the slide fastener cha{ns2}
is fed along.in 25 the direction of the arrow 39 through the apparat 3.
The apparatus 33 includes front and rear gui®es 40, 41 disposed upstream of
the chain feeder with respect to the direction of travel of the slide

-9- fastener chaielgments 24; dad Jasppertion SRP 29 isrrured ks one |l |
The front guide 40 conprises, as shown_in Figure 13, a pair.of vertical :
plates 42, 43 att8Ree®rfo B Prkes . of ¥ of ccouPling iflenantH it edge a

5 pair of element_guide slots,44, . 45 spaced terally from each her and-
havi ng irnner face ss?¥§h%??g+$%ﬁ?¥&ﬂi?ﬁ P B r%ﬁﬂ#%ﬁr?ERQ§ﬁﬁ zcEl'he pl ate

43 has in its uppel. edg pai i, nchi og.-di e /'S j.al in
registry with t he‘slé+§gne%¥ggﬁl eé)% o%é& 4‘%“&%’1% T%Jéégﬁjé%ht Le%) S%%"(r}ieés;ao o
elenent” gui de | ofs dflsadh) oraoghi L1 41, {085 D £12 638 85 Hod -

cl I'nching dies 46, ':%ﬁl'n _t%g ‘g?rec%gﬁny% "ft-’(‘ae%%f the sl de faqstﬁeﬁgl'el}g.chai n
21. The plates 4214ReRrtS 59| | p8efoPYL DR It1E ol of T ESl Ind RAGRbnts
bl ocks 48, 49 havi ng upper surfaces 50, 15 51, respectively, for = :
supporting the st24 nges impesaR@ out of intermeshing engagement. The

o

'slider 30 is shown as being displaced frgM'ends of the
rows of coupling elements 24, 25 which are remoté from -
10 the opposite end where ﬁhe'thtom stop 28Jis,mounted[
thus Ieaving'some of.the-coupling elements disehgaged.
. & pair of top stops 31,‘32,'shqwn by the_;magépéfy.
~lines, will be_appliéd to the eﬂds”of;the”&iseﬁgaged.:
rows of coupling elements accbrdihg ﬁq'thé-preseﬁt_ '
15 invention. | | |  : - _ 
In Figure 2, an apparatus 33 for autpmatically '
applfihg.top stopsAto the slide fasﬁenef chain 21 has
' _ a.éhain-feeder3including a feed roller 34land”a'presser'
-roller 35 for sandwiching the slide fasteﬂerjdhéin 21
20 therebetween. The feed roller 34 is operatively cdupled
e  with a motor 36 through an electromagnetic clutch 37.
The feed roller 34 can_be.stopéed by an electﬁomagnetic
brake 38. When thé feed rollér 34 is;d:iven by the
motor 36, the slide fastener chain 21 is-fed:élong in
25 the direction of the arrow 39'th:ough thé apparatus 33.
- The apparatus 33 includés front and rear guides
40, 41 dispbsed upstre;m of the chain feéder with

 respect to the direction of travel of the slide



.23, respectively. The blocks 48 49 are |nterconnected by an el enent
st opper -52 p03|t|oned adjacent to the plate 43 and having a pair of
recesses 53,754 and a pair of elenent stopping edges 55, 56. extending
~around 20f, DHe recesses 53, 54, respectively, and facing the clinching dles
46,47, r¥gpéctively. The blocks 48, 49 are separated by a space 57 . -
t ebetme n and have a pair of core cord guide steps 58, 59, respectively,
faC|ng the space 57 and extendi ng i ntg {he recesses 25 53, 54, :
respectively, substantially in alignnen with the el enent gui de slots 44,

45 and the Ckhﬁ@.ﬁh%g @hﬁin“@i or E'ﬁaabweshsabee%?cleagns%ha 8rbe opened

by a - aln openi ng pad (Frgures 2 o spread the stringer

" tapes 22, 23th§é§rthyzepar&henfﬁéhelbahdéehatbeﬁgbleean kBesHapn29 and

adj acent coupl i ng el enent s 24, 25. The chain opening pad 60 has a 5

presser plat @n6figattealByi & p&;&roﬁiv&ndlbaarplages622,633dapeadheg

t heref rom and spaced | ongtidunally fromeach other.. The presser plate 61
“has a rectangol eacbpethey.64Thei gdagelip pesi inodbd Bepereadgaeafront and

-.rear legs 62, 63 and held in-vertical allgnnent 10 wth the cllnchlng dies
46, 47 (FPguPeirspf eiﬁ@eﬁﬁe§§éﬁep5&9§s6i irs48uppereddlatergdl¥ear end on a -

:ﬁmﬁ[gﬁpg 2; %pwggagglde agglggvaggvgkhegafazes-silggtlyAilAngétrated

in the downstream dlrection. The“plate'43 has in its

upper edge a palr of cllnchlng dles ‘46, 47 substantlally
| in registry with the element gulde slots 44 45. The
10 outer faces of element guide slots 44, 45 are aligned
n w1th the outer faces of the clinching dies 46, 47 in
‘the dlrectlon of feed of the slide fastener chain Zl.i'
The plates 42, 43 are followed by a palr of trans-
fersely spaced blocks 48, 49 hav1ng upper surfaces 50,
15 51, respectively, for'supporting-thesstrlnger'tapes 22,
| -:23, respectively.f The'olocks 48, 49 are interconnected -
by an element7stoppet-52'positiOned'adjacent to' the
"plate 43 and having a pair of ‘recesses 53, 54 and a o7
" pair of element stopplng edges 55, 56 extending around
'20, the recesses 53, 54, respectlvely, and facing the
cliﬁchinéldie5~46, 47, respectively. The blocks 48, ' .
49 are separated'by a'spacep57 therebetween and have |
a'pair of core'cofd'guide.steps 58, 59, respectively,
faeing“the space'57 and extending into the recesses
25 53, 54, respectlvely, substantlally in alignment with
.the element gulde slots 44, 45 and the clinching dies
46, 47, | '

The sllde ‘fastener chain 21 can be opened by a



62 has a proxinmal end of a lateral dinmension or thick- 15 ness smaller
t-han.t hat ,of the proxinmal end of the rear leg 63 by two tines the |ateral

-prOJectlon of each coupling el enent beyong the core cord 26, 27. The~fr.ont
an | |egs. 62, 63 have confronting edges 66, 67 inclined amay f’thEach
dthe in the domnmard 20 direction, as shown in Figure 4. In Flgur’ 6

and_18 the rear leg 63 has a domnmard tap e%&deflned by a pair of side
faces 68, 69. In Firgure 17, the front |eg “al so has a downward taper

defined by a pair_.0f. si ) 79, t ( pag 60 is
fully 25 | owereacrgiufh er{%yiif%cgrs%ScFlaasmg%om%%l ?]?)gt}%g%%ﬁ%&% ront

leg 62 is di Sposeufh%ézpnea s 132, T3 PNa 8 AQ Faia11leqg 63 is

| ocated in the space e front gui de 40, “sprea |ng e strlnger

“11- tapes 22, 2&&1&@&&@%%6&& P 29 tdhd hRajdrdnebuplrdagf aces 68,
.69 and. 70, 71. As shown-in Figure 2, the pad holder 65 is vertically

slidably support esllémerssrezh) s § r arfie Thaini 'operfing dacyl6ondtkrs 26 i s
secured to the machine frame 75 and has a piston rod 77 cennected by a
‘conpression spfri reEsen platedl muidier BEr & Mxenthendadeas degses is
reS|I|entIy coupled to the fluid cylinder 76, the presser plate 61 of the
chai n openi ng pad%0 &vhdependingeiharadion and |5€Bﬁq3§ﬂ proded-idnaadilyde

fastener chain 21 down agai nst the chain guide 4
_ from each other. The presser plate 6l has a rectangular

o - opening 64 (Figure 17) pQSLtioned_between the front
. > _ Tand-rear legs 62, 63 and held-in_vettical.alignment
10 with the clinching dies 46, 47 (Figure 14). The
presser plate 61 is supported at its ;ear.end.on a
- lower end of a pad holder 65 which is vertically
movable. As illustrated in Figure 12, the front leg
62 has a proximal'end-of a lateral.dimension.or'thick-
lS ness smaller than that of the prox1mal end of the ‘rear
leg 63 by: two times the lateral pro;ectlon of each
coupling element beyong the core coxrd 26, 27. The
g/f - . " front and-real legs. 62, 63 have confrontlng edges 66,
67 inclined away from each other in the downward
20 direction, as shown in Elgure 4. 1In Figures 16 and 18,
. .the rear leg 63 has_a doanard taperldefined by a pair-
| - of side faces 68, 69.- In'Figure_17,dthe'front leg 62
also has a downward taper defined by a pair of side
~faces 70, 71. When the chain openiné pad 60 is fully
25 1lowered by the pad holder 65, as shown ln Figﬁre 14,
the front leg Gz_ls disposed lh front of the front
guide 40 and the rear leg 63 is located in the space

57 in the front guide 40, spreading the stringer
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The rear QU|de 41 conprlses a sllde base 79 and a tape presser 80 spaced _
“frxomthe slide base 79. The slide base 79 has an upper surface 81
12 and 19) having.a |ongitudinal groove 82 for guiding the
_ n the slide fastener chain 21. The slide base 79 also has a .
sket 83\ Ai/ts front end for passage therethrough of a chain stop |ever 84-&/
sl ot 83 being aligned and conmunicating with the 20 groove 82. The

p _chaln stop lever 84 is generally posit+oned-above the rear gui de. . 41 and:

pi vot abl'y nmounted by a pin 85 (Figure 2) on the pad hol der 65 for angul ar
novenent in theapese22} o3 ofidekyl aparbelatexel Insviterthdhalmclined A

2.-restr|ctor 86 is-secured 25 to the machine frame 75 and supports an

'L-shaped rod 8§1deﬂfaee8|6&.5@9|®96880bs7bonnected bet ween the rod 87 and

the chain, stop lever 84 for normally ur the latter to _sw ng clockw se
agai nst a stopper 89 ¥Fsph_wy in Figygre gh% PRl hotqeF &% 1§\detector

l.ever 90 is pivotably_ dis I t he t I 84 bstanti al .
verti cal aI|gnveﬁih?a%t%rgﬁ%&%bfeTgﬁéﬁ%fE%$g?yl%V@ chﬁxﬁgi %W“ ;gz-ag '8

B Y T e g S i SR LT o S
mchine Trame 18- 2 &ehégmﬁranf fréaevﬂeegﬁeété&% chipRoséidpned

i medi ately above a |1m etector _
' ' sprlng 78 to. the pad holder 65. Since the pad holder F

| 65 is re5111ently coupled to the fluid cylinder 76,
| tne presser plate 61 of the chain opening pad 60 when
10 -lowered can resilientlylpress the slide fastener chain
21 down agalnst the chain guide 40.

The rear gulde 41 comprlses a sllde base 79 and
antape presser-BO spaced upwardly from the slide base
79.'.The slide hase'79 has an-upper'surface'Sl

15 (Flgures 12 and 19) hav1ng a longltudlnal groove 82
'for guldlng the sliders 30 on the slide fastener chain
21. The sllde ‘base 79 also has a slot 83 in its front
end for passage therethrough of ‘a chaln stop lever 84, \:)
the slot 83 belng allgned and communlcatlng with the

20 groove 82 The chain stop lever 84 is generally
p031tloned above the rear. gulde 41 and_plvotably
mounted by a pln 85" (Figure 2) on the pad holder 65
for angular movement in the dlrectlon of feed of the
slide fastener chain 21. A restrictor 86 is secured

25 to the machine frame_75 and Supports_an L-shaped rod
87; ‘A tension spring 88 is connected between the rod
87 and thenchaln_stop 1ever-84:for'normally urging the

'latter'to swing clockwise against a.stopper 89 disposed




" a

10 lever 90 is normally urged by a spring (not shown) in an upward
~direction to keep the l-ower end out of contact with the lim't -switch 94.

The detector |ever 90 is al so normally urged by a conpression spri F5
dispased around a stop 96 to turn.counter- cl ockwi se 15 about the(pg 22
éﬁ?nét a recei'ver pin 97. . At this tinme, a limt switch 98 is cl oS¢ _
the detectar. lever 90. A chain deflector 99 is vertically novably di sposed
between the front and rear guides 40, 4T for 220 novenent into and out of.
~the path of the slide fastener chain 21. The chain deflector 99 extends

transversely of iph&hei restrdater Bed of the slide fastener chain 21. As

- shown in Figures 7 and_8,  the chain deflector 99 is_ sup orted at_one end on
an upper end of a hol d8r dskecker iG@eFeppléélP}VQFFﬁéﬁlglﬁﬁaﬁﬁédb?%°H gui de

- f 101 t I th th h 75
normal Ly ur ged e ngbslaoﬁﬁﬂgaiﬁ§2§n§%?EghﬁuPaFeaEa?QaV?aﬁgFaﬁ 2hivs 102
ti bet ho . h ' 101.
.?ruzggcyﬁiﬁggp %g Y thngﬁéitg on ﬂﬁedggFS%ggrgﬁge%o§°gﬁ has an%ag?on r od.

104’ whi ch exsenganghgeagﬁg%ﬁgpdg}dg | 8ed Bpd! Bh" harhiigrdfn BEphect i ng

ffom a | ower e piston ro ports
thereon a disc $@6nang %h&'iaﬂérlﬁﬁdﬂnumhédleaeaaﬂl§iﬁ|92”Q1&éstbﬁ &lStOﬂ

rod 104 and spaced axially _
vertical guide slot 93 deflned in the machlne frame 75.

K«; The lower end of the‘deteqtor lever 90_15_p051t;oned

- immediately above a limit sﬁiﬁch 94. The detector

10 1lever 90 is normally urged by a spring (not shown)

in an upwerd direction to keep the lowe:.end-dut of

- contact with the 1limit switch 94. The_detector_lever
90 is aleo_normally urgeQ'byea cbmpressioh_spring'SS
disposed around a stop 96 to turn counter-clqckﬁiSe'

15 about the pin 92.against-a receiver pin 97. ‘At this  -
~time, a limit switch 98 is closed by the detector l
lever 90. .

N~ : : - A chain deflector 99 is vertically movably

disposed between the front and rear guides 40, 4l.for

20 movement'into and out'of.ehe'path.of:theeslide fastener

N - . chain 21. The chain deflector_991extends transversely

of the'direction'of;feed_of the slide fastener chain -
2l1. As shown in Figures 7 and.a, the chain deflector
99 is supported at one end'én.an upper end of a holder
25 bar 100 vertically eli&ebly mounted in a guide frame
101 integral_with the machine frame 75. The holder

bar 100 ls normally urged to move downwardly under the

force of a tension spring 102 acting between the
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~fromthe disc 106. A conpression spring 108 is coiled around the piston
.rod.104 between the disc 106 and the 10 flange 107 for resil-iently holding
t he Iateral pl.ate 105 against the flange 107. A limt switch 109 is .
position 50 that it will be closed by the disc 106 when the fluid Py
© cyHnder is actuated to extend the piston rod 104 for thereby |owering w
: the chain” deflector 15 99. A top stop-applicator mechani:sm 110 (Figure 2)
* has a cutter holder 111 nounting a cuttery412 on its lower end, and a punch
hol der 113 supporting a curling punch 114 held in vertical alignment with

the opening, 20 h$radp Bde LOG dh@PEe g;hﬂ?@' Hrdhe T CUlA 6f1 4k der 111 and

the punch holder 113 are nmutually slidably held agai nst each ot her and

nmount ed on the ¢prinder f1GIEL Ind ted Vi el Gy i W heOMENEIHA hals
hori zontal main shaft 115 is rotatably supported on the nachine frane 25 75

and supports araegzrxem:llmcbllﬂﬁm-ichvéxténdﬁletmugt adlaley delflinesd

operatively coupled. through a-link 117 and a pin 119, and the punch hol der

113 is operati vt ya chakreal tpkatgyhL s |pmqqisumdfnepxmm lower end E The

- links 117, 118 are attached such t hat they ext-end wardly and downwardl vy,
‘respectivel b fERfnhokdeEdear r1¢0 pi T el&’%ﬂé?ﬂt‘tﬂéil 4 SUBRCYHF an upper npst ¢
position. Wen the nmin shaft na es e revolution the cutter 112 -
~and the curllnglﬁﬂﬁﬁﬁlfi hﬁ%éﬁég é{gnge ld%lmounted on

' distal end of the piston rod 104 and spaced axially
' from the disc 106. -A.comp:ession spring*;os is coiled
'arognd the piston rod 104 between the disc 106 and the
10 flange'ld7'for resiliehtly holding the lateral plate
105'agaihét:the flange 107. A limit switch ld9 is
'éoéitiéned so that'it will be closed by the disc 106
when the fluid cylinder 103 ie'actuated to extend the
piston rod 104 for thereby lowering the chain.deflecfor
15 99. | |
A top stop-applicator mechanism 110 (Figure 2)
has a cutter holder 11l mounting a-cugter 112 on its
loWer'énd, and a puéch'holder 113 supporting a curling \~)
-punch_ll4eheld'in vertical-alignment-with.the opening
200 64.in the chain opening pad. 60. The cutter holder 11l
and'theipunCh;hbldef 113" are mutually-slidably held _;
_ against each. other and-moﬁntéd'on‘the'machine frame 75
for upward and downward movement. A horizontal main
shaft 115 is rotatably suppoited on the machine frame
25 75 and supports an eccentric pin 116 to which the
cutter holder 111 is operatiVely.éoupled.through.a
link 117 and a pin 119, and theepunch holder 113 is

operatively codpléd through a link 118 and a pin 120.



wardly at different speeds. More specifically, the cutter 112 is | owered at
‘a hi gher speed during a forner half of one .revolution of the main shaft
115, whiTe the curling punch 114 is lowered at a higher 10 speed during a
‘I gtter half of one revolution of the main shaft 115.. Al though nqgty
- 't hegfai n shaft 115 has a rear end connected through a clutch to al(V*
‘pulfey rotatable at all tines by a notor through * , a V-belt speed
reducer and transm ssion mechanism * 15 14The clutch is automatically

di sconnected each tinme the main shaft 115 nakes one revol ution. A stopper
121 is horizontmid Mislkigaly, PRt iiadhed Bh hafd iRy’ exftehds! i dabl e
movenment in the direction of feed of -the slide fastener chain 21. The 20
stopper 121 haupwapzily Gind alevraddndlsnacesdesrtdered y1,2 Zrioanltheone shown i n
Figure 2) engageable with a slanted surface 123 on the | ower end of the
cutter .112. Theecsesdpuip RN il othext |Shaurlghtery is donmane sppearmosti ng 124
to nove into the path of the cutter 112 and the 25 curling punch 114. *
" As.illustrated BAfikigne Fhen fhe maimFhaficd 1P rakes e@&s revpdntion,

| at [ 1 | 25,. 126 hl i nt 1 t of .th
r gpte.;ﬁgu?/'af%aéetﬂ"ﬁgg:nuot&ﬁ‘ﬁc e%’é‘%fqdn%?e% 'W%ol;?gﬁﬁ%ﬁ’g : SI’J“QU% Fﬁwgi'gure 2, a
slider sensor 1afd1%, | A°H:&kd b dd Yels L Naudre® Mpedtisd2addf, 0knensing a

slider on the

cutter 112 is lowered at a higher speed during a.
l K;' - former half of one revolution of the main shaft 115,
) ,whiié-the'curling-punch 114 'is lowered at a higher
10  speed du:ing a latter half.of'oné revolution of'the’
_.main’éhaft ll5; Although not shown, the main shaft
115 hés'afrear end connected through a'clutch to a |
V;belt pﬁ11eyfrotatab1e.at all.timesfby-a“motor through
. a V-belt speed redﬁcef and:tf&néﬁissionfhéchanism. |
15 The é;utch is autdmatically-diSconnected each time the
main shaft 115 mékes_one revoiution.“
A stépper 121'is.hor120ntally slidably supporteé
. ' on fhe'machine:fréme'75'f0r”slidable movement in the
airegtion of feed of the slide fastener chain 21. The
20 stopper 121 has a pair of laterally spaced benders 122
s | (6nly one shown in'Figure 2) engageable with a slanted .
surface 123 on the lower end of the cutte;.llZ; The .
stopper 121 is normally urged by a compression spring
124 to mbve into the-pathiof’the cutter 112 and the
25 curling punch 114. '
As illustrated in Figure 17, tbe curling punch.
114 includes a pair of laterally spécedspunch legé

125; 1265mOVable into and out of the rectangular



.Qhain‘21 as it is fed along over the front -guide 40. 5 As shown in

' Sr~a limt. switch 128 is nounted on the nachine franme 75 and

Abl ejby the pad holder 65 when the latter is noved upwardly. A wre

; echani sm 129 shown in Figure 3 serves to feed a flat wire bar 130 =,

AAntlerm t'téntly each tine a 10 pair of top stop blanks are cut off from.thete:

" fiat"wite bar 130 by the cutter 112 as described bel ow. Operation of the

apparatus 33 thus constructed is as forl ds+~ Figure 20 shows an electric

control circuit for controlling the apparatus 33 for auto- 15. matically

appl yi ng top seppsing fAein| the chainnepenhagnpad. 60The slide fastener

" chain 21 is fed along_in_the direction of the arrow 39 (Figure 2) by the
presser roller 35 andIRhEigUER Pol Reflidesnhfenses 427 vip gcakedndRor 36

T th h the feed t tch 37. ile 2 th lide fast chain 21 i
;'be{g;gfed gloﬁgF°gﬁe8%I%h§r§§ﬁnFsg5¥$éegoig°5nﬁg%$b%§e?h%f§$$§é?gg !%e e
' 82 inth [ de. 4 tr] apes._22 : i ded
Sher the upper SBabRazs s “ferhs BR A780g" GYRRCIng TRESRE tenide 4G O 07

then the 255 front guhgesfiBunate sqdEbest ed Bpibesgiiderysenper 127

which then produces a signal to dis onnecf'the eed no utch 37 and -
actuate the fegduprpbdebnbenkena8nine EPRNEDY5SARBPAGEUALELSE I B¢ £RST ener
chai.n 21. -16- The signal fromthe slider sensor 127 is al so enployed

' - pad holder 65 when the latter is moved upwardly. A .8

wire feeder mechanism 129 shown in Figure 3 serves to .
feed a flat wire bar 130 intermittently each timé a {
10 pair of top stép blanks are cut off from the flat
wire bar 130 by the cutter 112 as descyibed bélqw.
| Operation of the apparatﬁs 33gthus.constructed
is as follows: ' Figure 20fshowslan,elect:ic ﬁontroi
- eircuit for g?ntrblling the apparatus 33 for auto— 
15 matically applying top stops to the.slide féét§ner
chain 21. The slide fastener chain 21 is fed along in
tﬁe direction of the'érrow 39 (Figure 2) by the presser
roller 35 and the fggd;roller_34-which_is driven by g:).
the motor 36 through the feed motor clutch 37. While |
20 the slide fastener chain 21 is being fed along, the
-slider:30'ismghided:in;andjalong=thefsliderﬂguide
grpoﬁe\sz-in_the_rear guide.4l,_§nd the stringer tapes
22, 23 are guided 66er the upper surface 81. The |
‘slider 30 slides over the rear guide 41 and then the. )
25 front guide 40, and is detected by the slider sensor
127, which then.produces a signal to disconnect the
feed motor ciutch_37 and acﬁuate;fhe'feédgroller brake

38 for thereby stdpﬁing the slide fastener chain 21.



to actuaﬁe'the fluid.cylinder 76 for |owering the chain opening pad.60 and
the chain stop.lever 84. The front and rear |legs 62, 63 of the chain
-openlng pad .60 5 are forced between the stringer tapes 22, 23 'spreddin
t hem m apart at the gap 29 and adjacent coupling el enents 24, 25 as /@wﬁfhn
Fi es' 12 and 1I5. The stringer tapes 22, 23 are sandmnched resili :
bet weén t he presser plate 61 of the chaln opening pad 60 and the 10 slide
surfaces 50, 51 of the front guide 40 as~iddust--rated in Figure 16. The
chain stop lever.84 is inserted downwardl y between the stringer tapes 22,

23 through the. Ehéisinab fram the ﬂkd%pétwiqrﬂéﬂerlsa@mmse%nm
it actuates the linmt switc 94 as, in 15 Figure 5. ,The limt switch
94 now i ssues. a.&? FRFUREL ‘im‘fﬁ]”&q%ﬁ ctf £P% LR ttl'if?e sane and

also to the feed goller brake 38 t reI e sane. The fee ol | 34 is-
again rotated to I?%Jerél ?%%msrl’? O%ad fa@?‘u ‘Tt}"azifl Shep everc% c t he -

I nner- edges of t 2 Jé&gﬁﬁkgﬁﬁ\gﬁ?k faces
68, 69 of the re%"ral?ée %Feé %ﬁenzer?ﬁ%géefs of the k@ep?épof t He
front guide 4 aéréhf’é(fbéd‘ l'fé%@n lhe t4er Glkad P Q5EE i Pagh @fbfe%a%ﬁgvent ed
from being lowered further, 25 and hence the limt. switch 9471s not

~actuated. Sim | aghem: atﬂsmwe e tdup S29 | AWErad Fitesn 2 Tdup INIrAE sl edeie s he
slot 83 as shown in Figure 19, the chain stop lever 84 fails to enter the
slot 83, and t he24j 23 as shown in Flgures 12 and 15. The strlnger

\; _ _ tapes 22 23 are sandw1ched res;llently between the
o -'.  presser plate 61 of the chaln openlng pad 60 and the
10 sllde surfaces 50 51 of the front gquide 40 as lllust-'
rated in Flgure 16.  The chain stop 1ever.84 is lnserted
downwardly betweenpthe'stringer.tapes 22, 23lthrough
;."l;_ . . the slot 83”to'displace.the'detector lever.90-dowhwardly
a until'it.actﬁates'the-limit sw1tch 94 as shown in
llSSIFigure S.Z.The limit switch 94 now lssues a. s1gnal to
'-thelfeed motor clutch 37 to connect the same and also
to the feed roller brake 38 to release the_same.'
\*/_ | The feed roller 34 is agaln rotated to feed the'slide_
| fastener chain 21. | _ - : |
20 . ' In case the inner edges of the.strihger tapes_l
s 22, 23 get janmed between the sides faces 68, 69 of the
| . rear leg 63 and the inner faces_of_the blocks 48, 49
of the_froht guide 90 as sthn in Figure 18, the chain
opening pad éo-is'prevented.from beihg lowered fﬁrther,'
25 and hence the limit switCh 94 is not.actﬁated ;
'Slmzlarly, when one of the strlnger tapes 23 is placed
_over the slot 83 as shown 1n Flgure 19 the chain stop

~ lever 84 fails to enter .the slot 83, and the 11m1t



L . C C e ; : e

-'17 - switch 94 is not turned on. Therefore, shpul.d these mal functions

occur, the slide fastener chain 21 would not start being fed again. An
‘al’arm device may be provided for giving an alarmwhen the slide fastener 5
chain ~fyjot fed again a preset period of tine after the slide fastener =
chan g@gj
enabl e he operator to check any chain feed failures which would ot her wi se
cause inproper attachment of top stops ,_32. 10 : Wien the slide

f ast ener chaln 21 is fed along again in~the direction of the arrow. 39

been stopped .in response to detection of the slider 30. This l

(Figure 5), ?£&ﬂn§§2%gn% gﬁ&@g@gd Lo t@g ?8#%? %L a follomnng palr'

of rows of coup Ing e I S broug Wth the

chain stop | th fggﬁ h i bly
- pul I ed by th§M§%£§ﬁ$g%?%?s%ﬁssfheE% a%%fg%ggé eve 8§$|s s +3¥éﬁ¥&nnved

count ercl ockwhse sbapt ben§i Pe@5agadh DStak he14msi déeicy iy thle spring 88.
Then, the lower end of the chain stop |ever 84 which engages 20 the

proj ection 9lppévideddedecsbrvihgven SDanusieentise| slids fosHendpr ned

cl ockwi se about the pin 92 against the biasing force of the spring 95 unti |
“the detectdr ¢habn Ba nethied agmimsa phresst opmeiod6of Timee |aftér switch 98
i's now turned off to disengage the 25 feed notor clutch 37, mhereupon t he
slide fastene?h%hﬁlhd?lf%%ﬁ%%e¥OC%Fl%thﬁﬁ|bﬁ¢nsS#¢EE§%t¥ne¥@?R¢nﬂﬁlbelng

' f ing e enents
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. operator to check any chaln feed fallures whlch would _' :khf

otherw1se cause lmproper attachment of top stops 31, 32,
io' When the sllde fastener chain 21 is fed along
| .agaln in the direction of the arrow 39 (Flgure 5), .
a bottom stop - 28 attached to the bottom end of a
| follow1ng palr of rows of coupllng elements 24, 25 is
brought into engagement w1th the chaln stop lever 84.
15 Slnce the slide fastener chaln 21 is forc1bly pulled
'by the feed roller 34, the chaln stop lever 84 is

sllghtly moved counterclockw1se about the pln 85

agalnst the re51llency of the sprlng 88. Then, ‘the - W/

lower end of the chain stop lever 84 whlcn'engages
20; the;projection 91'of.the detector lever 90:causes
the latter to be turned clockwise about the pin 92 | ’
against the.biasingoforce~of~therspring 95 until the
detector lever 84 is.heid.against the stopperISG. The
llimit switch 98 is now turned off to diséngage the
25 feed motor clutch 37; whereupon the slide fastener
* chain 2l comes to a.stop. in its free~state without
belng braked by the roller brake 38. The ends of the

rows of coupllng elements 24, 25 where top. stops are

e S YA e+ warer P IR T



18- to be applled are p05|t|oned downstream of the clinching die
- on the front guideé 40. Sinmultaneously, the signal fromthe limt
7'|s enployed to actuate the fluid cylinder 103, which 5 then ex

plston rod 104 to lower the chain deflector 99 through the hold

afr~ 100
ustrated,in Figures 7 and 8. The chain deflector 99 as it descends.
: ects the chaln 21 downwardly as shown in Figures 6 and 14. Since t he
fee

Toller -34 is not 10 braked but thelfe&d roller 34 and the presser
foller 35 are freely rotatable, and the b ton1igggaﬁﬁofstg@gagedchynghe
“chain stop | evely & Wisiliesdnaree mgﬂlﬁﬂp e slide fastener chain
21 that is positioned domnstrean1§%3§n§ %H%E ®r 99 is noved 15 back in
t'he directlon(ﬁlédﬁﬂ&ur4ﬂNQH2 9% he Iomerlng defl-ector 99 while
- rotating back the feed: roI | er 34 ai;g V\ﬂ_ee fﬁﬂﬂ arthes B imith swEtE: of
“‘the'rows of coupling ek ere top stops are to be attachd are
.now brought up agagnst tf eggnécggat§t@@§|ﬂguﬁﬁgﬁﬁliﬁﬂeES i oned
~in the clinchin% di-&se®R-° ,respectlvely, as shown in. Figure 12 At this
time, the confrontlng g ﬁgg 9 tggsgéﬁlﬁqerloépee Powepsthed Qiiﬂ parall e
~to each ot he? bﬁhﬁﬁe ¥ro5 rear legs 62, 63 of th chalflggep Pgapad. 25
60. . The core cgg%g %Q 23gakhgagggaphEQhelﬁendbﬁﬁr69 heBhd recesses 53, 54
and ride,on_the Ss g§ respectively, on t?i %ogtgguhgeléo When
the ends of. in Flgures 7 and 8. The chain deflec _

46, 47
piltch 98

o descends deflects the chaln 21 downwardly as shown-
h.\l}.l in Flgures 6 and 14 Slnce the feed roller 34 is not
. .fo braked but the feed roller 34 and'the presser roller

.. 35 are freely rotatable, and the bottom stop 28 ls.

' engaged by the chaln stop lever 84 upstream_thereof
at thls time, “the sllde fastener chaln 21 that is-

.pos1tloned downstream of the deflector 99 is moved

.15 dback in the dlrectlon of the arrow 72rFF1gure dl by

- the lowerlng deflector 99 whlle rotatrng hack the feed

' roller 34 and the presser roller 35. The ends of the’

:' : rows of coupllng elements 24, 95 where top stops are
> | to be attached are now brought up agalnst the element

20 stopplng edges 55, 56 and posltloned in the clinching
o -dies 46, 47, respectlvely, as shown in Figure 12.

- At thls tlme, the confronting edges. of the strlnger.
tapes 22, 23 are ‘kept parallel to each other by the
front and rear legs 62, 63 of the chaln openlng pad

25 60. The ‘core cords 26, 27 at the gap 29 extend through

| .the recesses 53, 54 and rlde on the steps ‘58, 59,
| respectlvely, on the front guide 40. When the ends of

r
the coupllng element rows abut agalnst the stoppe
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: the coupllng eIenent roms abut agalnst t he stopper .~ -19- faces 55, 56,
.earwar d nmovenent of the slide fastener chain 21 is arrested, and the
‘sfefl ector 99 is stopped - Thé downward stroke of the piston rod 104
/fluid cylinder 103 is determ ned such that 5- the piston rod - 104

wes to descend..after the chain deflector 99 has stopped-its |owerings
venent Such contlnued downward novement of the piston rod 104 does not
~lower the chain deflector 99 as the piston rod.104 is not fixedto the
hol der bar 100 but nerely extends 10 +th¥®ugh the hole in the lateral plate
105.. The chain deflector 99 is only res|I|entIy urged downwardly under
_increasi ng forkaees o 13 oM reaHmrd YRR Qﬁe’-ﬂ‘# tS}ideonpressed by

_the piston rod_104. Accordjng the slide_fast in 2 revent ed
15 from bei ngfﬁ%\"?f‘%’?fc%“? i TR TeRy o?n‘thehe ﬁ?%rﬁlﬁ"!és%‘lp ¥ spring
108 as it is %pressed se errors aqﬁ ariations t he

- lengths of the ’p% SPPRS ‘ne !h%l‘#tovjﬁwglpdrh%tml %f gRap rs and '
'.¥ﬁ2?222?23 tﬂegﬁ?rdﬁe d% ?%e pléfﬂh rodqﬁﬂa ﬁtﬁéﬂ%stréﬁg éﬂﬁ{q?ﬁt e p|ston

T4 | R PR aeer Ssiema e mdler Jdd i umlin e <
plston rod 104demmﬁﬁﬁﬁﬁ'99rhAsf§td§ped its lowerlng movement. Such
_ contlnued downward movement of the plston rod 104 does
not lower.the-chalnudetlector 29 as_the plston rod 104 Q’ﬁ
is not fixed to the hoider bar iOO but merely extends
10  through the hole in the lateral.blate 105. fhe chain
_deflector-99pis only resiliently urged downwardlyr
.qnder_increasing_foroes.from the compressioh spring
108 whea.it is compressed by the~piston rod 104.
Accordingly, the;slide fastener ohaih 21 is prevented -
15__from'beipg.torn:off by.the chain deflector 99;d The
compression spring_los as it is compressed:serves to

~

take: up errors and varlatlons in the lengths of the

~gaps 29 in the chain 21 The magnltude of such errors -K“):

and variations in gapjlengths that can be absorbed can .
20 be increased. by increasingtthe“stroke.of the'pistoh i

rod: 104. . S e

At the. stroke end of the plston rod 104, the
llmlt sw;tch 109 is- actuated by the disc 106 to actuate
the fluid cyllnder 103 in an opposzte dlrectlon, that
25 is, to retract the plston rod 104 upwardly for llftlng
.the=cha1n-deflector-99 up to-lts-startlng p051tlon.
At the same time, the 11m1t sw1tch 109 energlzes a N

timer 131 (Flggﬁr 20), which upon elapse of a preset




‘the.chain deflector 99 up to its starting positfon. At the sane tine, the.
limit swi.tch 109 energizes -a tiner 131 (Fig 20), which upon el apse of a

preset - 20 - interval of tine after the chain deflector 99 has started
de§%€HQingJ actuates the clutch in the shaft drive mechanismto refabe the
mai "nshaft 15 through one revolution. 5 . When the mai n shaf#£215 -

begins rotati-ng about its own axis, the ¢ er 112 and the curlingpunch
114 simultaneously start to be lowered at “different speeds.. The cutter 112

cuts top stop blfqgg% ey { r ﬁ?ﬁ% t; IS e feeder
‘mechani sm 129. The ﬁ)ip{eo%h%%%)a%ﬁ%&n{{?%ec ent q%yglt%eé%en erh\gsrlzz on the
stopper 121 int os¢HPeesd WSscind Yy ( ki de?)ehe NELEH 6 Jthe ishaft ™
.continuously.-lowered to cause the | ower slanted surface 123 to retract the
stopper 121 agaidiivé htedldmismwitd otstd Nthel 2dhin B Al Ghyvugh 114 is
15 now noved downwardly at a higher speed through the cutter 112 and the
opening 64 in thlhmehx@vwlhpsiomg pad 60, as. shown in Figure 17. The top
stops 31, 32 are pushed downwardly by the curling punch | egs 125, 126,
respectively,3 until thdjhen cthe main shafiydls freinm rot@ting abowds t he
ends. of the coupling el enment rows di sposed in the clinching dies_ 46, 47,

respectively, anFRITHRPFR tHle SRl B3R dhe aWE TsupUNeS dldénent s

-24:"- 25 After thseimnﬂtnanseho%ély_llsEStar} > goOtbaé[ 'eldo's}ehrre%%m%}.%ferent speeds.
O The cutter 112 ‘cuts top stop blanks from the flat wife
.%J bar 130 as fed by the wire feeder mechanism 129, The
10 top stop blanks are bent by the benders 122 on the
stopper~121 iﬁtO'top stops 31, 32 (Figufe 12). The
cutter 112 is.cohtinuougly»lowered'to-cause the lower
slanted surface 123 to retract £he s#opper 121 against
. the force'of-the:spring 124. -Tﬁe'curling_punch 114 is
15 nbw moved downwardly_ét_é highér'gpéed-through the -
cutter 112 and the opening 64 in the chain opening pad
60, as shown in Fiéufe 17. The-top stbps 31, 32 are-
K/‘ pushedldownwérdly by the curliﬁq punch legs 125, 126,
respectively, until they pierce the stringer tapés 24?
20 25 across the ends of the.coupling elément rows disposed
..g _ in the clinching dies 46, 47, respeétively, and clinch
the top stops 31) 32 around the;coupling elements 24,
25. After the main shaft 115 has_rotated through one :
revolution, that is, after the top stops 31, 32 are
25 secured in place to the slide fastener chain 21, a
limit switch 132 is actuated by the main shaft 115 to
issue a sighal for actuate the fluid cylinder 76 in the

opposite direction to retract the chain opening_pad 60

L



. |ong|tud|nally apped, con uous | i, de .fast ener._cghain co
~ of stringer tap 1%&9 %t

(a)- 1 ongi t udisnaldoyaftee diheg fele@ $Hﬂ¢%rfa&tﬁ@ﬁﬁnCHQKHanother cycle of

- revolution, that is, after the top stops 31, 32 are 25 secured in place to
- the:slide fastener chaln 21,.alimt switch 132 is actuated by the nmain
‘shaft 1;5 to i ssue a signal for actuate the fluid cylinder 76 in the _
~-opposi irection to retract the chain opening pad 60 -21- and the &
—-chfin & lever 84 upwardly to their starting position, The conpletion of e
- upwar d hovenent of the pad holder 65 is sensed by the lint switch 128 '

which delivers a signal to the feed notcrzélutch 37 to 5 rotate the feed -
roller 34 agaln for another, cycle qf stop appl.i cation. - CLA
| M5 I, nﬁeﬁﬁﬁdq8ﬁléuﬁ&mﬁnLﬁm 55 84t BRWRFAGYt &F. t§?&§ssFBrﬁlng

air -

ringe Po RSP <S8 g PEveenPe A r&EEeEPﬁvay __
on the strlnger ﬁgge%saqg %B%é%”gkniheyliﬁﬁgeg WEEH 93 swhgg ebet ween

bot t om st ops at respect Afrs oF Tows o coupling
el ements at endaetﬂ%reeef a %&@:ﬁ'ﬂ d_%r%h%l lf@@al HotBNkedteaSRgCELVEl y on the

pairs of rows of coupling el enments, said nethod conprising the steps of: 10

| top stop appllcatlon.



al ong. ‘a path in one dlrectlon (b) stopping the slide fastener chain in
response to sensing the sllder on one of the pairs of rows-of ceupling
el enents; 15 (c) spreading the stringer tapes transversely from each -

other at. one of the gaps adjacent to Said slider; (d) feeding the slide -~ .. .

f a eﬁE?\chain tbn said direction until one of the bottom st ops adj acent
sai d one of ‘the gaps is engaged by a chain stop; 20 ' (e) deflect
the."slide fastener chain transversely out f said path at a position.
domnstreanlof iald cﬂasn .Stop with respec% to said one direction to nove a
portion of t tener chai n downst.ream of said position

longitudinally in a,direction opp03|t t i d .one 25 di.rection untll h
_oPp05|ée ehg of saidl- onﬁ of the éh ékﬁéif)t %*& eP@ﬁ@fP |
~aligned w | n ai

38bfls b "6 " Bfli eudi dh 1y Yelbibed (cqgmg g Sana! gagtteae;

opposite end aga sal |nc |ng ng the
fasténer chai phagai &ﬁb&é@d ?y > aﬂaté‘f'élzﬁfi-ldhd'ﬂa%@s' O'i:a.ﬂrszof rows

An apparatus for autonatical aching top stops to a longitudinally
gapped, .conti ggogsupling ébenenits mdvtited wEsrERetively joa rthef stiringger
tapes, pairs of rows of coupling elenments nmounted respectively on

: R 5 tapes and longitudinally spaced with gaps therebetween,
s . bottom stops attached respectively to~the,pairsiqf rows of

coupling.elements~at ends thereof, and sliders slidably

C

mounted respectively on the-peirs of fows of coupling-
elements, said method comprising the steps of:

10 - (a) lOngitudinallf feeding the slide fastener chain

" along a path in one direction; |
(b) stopplng the sllde fastener chain in response to
sensing the slider on one of the pairs of rows of coupllng
elements,
--15 (c) spreading the stringer-tapes transversely from
e
each other at one of the gaps adjacent to said slider;
| - (d) feeding the slide fastener chain in said
direction until one of the bottom stops adjacent=to said
one of the gaps is engaged by a-chain:stop;

20 (e) deflecting the slide fastener chain transversely
out of said path at a position downstream of said chain
stop with respect to said one direction to move a portion
of the slide fastener chain downstream of said position
longitudinaliy_in a.direction.opposite_to.said one

o5 direction until the opposite-end-ofxsaid one of the pair of

rows of coupling elements-is.aligned with said clinching

T
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.10 the stringer tapes and longitudinally spaced w th gaps-therebetween,

" bottom stQps ‘attached respectively to the pairs of rows of coupling
ends theredf, and sliders slidably nounted respectively on the
of coupllng el ements, said apparatuys conprising: 15 >
r longitudinally feedlng the slide fastener chain along a patHh!_.
i péction; (b) a pair of spaced front and rear chain gui-des. di sposed
in said path for guiding the slide fasteneé chain to nove al ong the path,
sai d front gui des having clinching 20 dles (c) a slider sensor for.
sensi ng the &i4sker on one of the pairs of rows of coupllng el enents; (d) a

chai n openi ng pad pos ertically,.co ntin atign to sald front
chai n gui de and nd&@ P@mgglnﬁr&ﬁ?vé?ggPytac?ﬁi gansbgfhng againshing t he
stringer ta r I I Q ch other at.one of the gaps adjacent to
sai d s||deﬂ%§i¢e§¥§§§§§a % g ggﬁglng of the 24 latter by said slide

sensor; (e) a chaigys e o] C o] g g@g%
di sposed bet ween s‘g)dtf?ragrjf?&aﬁgar ggéaghg?ﬁiggldﬁegﬂag? g O%)%I?] |de
fast ener hajaehbincs@dd ddriebeibnbott om stop adj acent to-sai d one of -the _
gaps; (f) a chain deflector disposed between sai d chain stop lever- and said«
front chai'n gui de 2and act udt abl ap apparapuaséoroautematbpalhy of the slide -

' fastener chai n by E
' attaching top stops to a longxtudznally gapped, continuous = ¥

slide fastene: chain camposed of a pair.of str;nqer ‘tapes,
 pairs of rows of coupling elements mounted respectively on o
1ﬁ the stringer tapes and longitudinally sﬁaced with gaps
therebetween, bottom stops attached respectively to the
pairs of rows of coupling elemedts at ends thefeof, and
sliders slidably mounted reSpectively‘on the pairs of rows
-of'coupling elements, said'apparatus comprising: -
15 - (a) means for longitudinél;y-feeding.the'slide

fastener chain. along a path in one'direction;

(b) a pair of spaced front and rear chain guides
dxsposed in said path for guzdxng the slide fastener chain (;;.
to move along the path, said front guides having cllnchlng
20. d'ie_s_; o E . . o B S ;.

(c)"arsiidétiSensgr'forisénsingsthe:slider=on.one'of
Eheupairs‘of:towsyofﬁdoupling elements;
(d)'a-chain.openihg'pad disposed in vertically
confronting relation to said front chain guide ﬁnd movable
25 transversely across'éaid path for sp:ea&ing-the-stffnger
tapes transversely frﬁm each other at one of the gaps

adjaceant to said siidet-inaresponseato the sensing of the

|



said chain stop lever, for deflecting the slide fastener 10 chain out of
said one of the pairs of rows of coupling elenents onto said clinching
dies; and (g) a top stop applicantor for applying top stops to i
opposi end of said one coupling elenment row pair against sai
disg.  15% -+ 3. An apparatus according to claim2, said fxo chain

. gui de-i ficl udi ng el enent stopping edges L oggt ed adj acent to and upstream of
said clinching dies, respectively, for positioning.said opposite end of
'said one of pairs of rows of coupling elements in alignnent with 20 said
cl’i nching di eLAt4¥er by, saddh sdiderasessariy to claim 2 or 3, said chain
defl ector extendi ng(etdr ansx\%(r}sel across_said Ea&h including a hol der- bar
on whi ch said chai n e SORAIP SEORLIAVEY, CqUPLaiqtesaidcFhaiR i FRRRAS st on

rod, and a spLJd %ﬁgs i n i | St r n onnect ed

bet ween. sai d |d;ton rdc';t g%%%gg&wﬁgﬁdgrﬁga?fgégi %H?Iglga c‘g/&f'lghﬁc;e?u'b%%g
act uat abl e f cforBHotping EhehailiddekhacbRart ERAENChFCLigaging Xng tOWArd
-and across said path to deflect. the slide fastener chain out of said path

under - resi bi crattdm erhopaiad japentgto. BaidAonapefir theisgapgprdi ng to claim 2,
3r 4, said chain opening pad conprising a presser ptate for pressing 5
the stringer tapes‘é&hﬁn aéai@eéﬁapﬁogugaépaﬂadabsav¢e@fsaldrchaln_ :

| ongi tudi nal Iy’ spaced | egs. mounted on said presser énaie'and t aper ed away
f rom the | at (4598 orevafs @G Srideffens Fhein guide and actuatable, in.

' response to the stopping of. the slide fastener chain by

Kff 3 ._H_said:chain stop lever, for deflecting the slide fastener
1b chain bﬁt_df said bne of'the-pairs.of rcws'of.coupling'
elements onto said clinching dies; and |
'v(gl'é top stop appiicanté;'for apélying top stops_Eo
said 6§posite end of said one cqupiiﬁg eleﬁent rowléair
B agains£ said qliﬁghiq§ dies; o o _  . |
15 . :3. Anfapparatus accordiné_to clﬁiﬁ 2;.said'front
chain guide includihg element stopping-edgeé locaﬁéd 
adjacent to and upstféam of_said.clinching dies,
;. respeétively, for positioning said opposite end of said one
of pairs of rows of coupling elements'in alignment with
| f;" >g said clinching dies. |

4. An épparatus according to claim 2'or 3, saiad

AL

chain deflector exte_nding- tr_ans'v_éfsely across said path,
including a holdér bar on which said chain deflector_is
mounted, a fluid cylinder having a piston rod, and a spring.:
éé disposéd around said'p;ston rod and connected between said
piston rod and said holder bar, said fluid cylinder being

actuatable for moving said chain deflector transversely

AN A



strlnger tapes to spread then1apart' sai d-presser plate havi ng an openi ng
p03|t|oned in substantial alignnment with 10 said clinching dies. 6. An

appar atus according te-claimb5, said top stop applicator including a

curl i.ig mynch novabl e through said opening toward and away fromsaid =
cgi* f dies. 7. An-apparatus according to any one of claim 3 to 15 6&4
sai-¢ I\ ger sensor being di sposed' ‘in said path downstream of said front

chainMtfide. 6. A nethod of attachin®Xop stops to a slide fastener chain
substantlally as described with reference to and as illustrated in the

acconpanyi tgwdrdvandsacPfss said fath Ao autlieitistHenis ldidea dst@gnle@p St ops’
to a slide fastener chain substantially as described with reference to and
as |IIus;rahedn|nutt¢@ sabd npatlyi undenr agigsiency from said spring.

5. ‘An apparatus'according to claim 2, 3 or 4, said
chaln opéning pad comprlslng a presser plate for presslng
5 the strlnger tapes agalnst said chaln gulde and a pair of

‘longitudinally’ spaced legs mounted on said presser plate

"oy

and tapered away from: the latter for insertion between the'
strlnger tapes to spread them ‘apart, sald presser plate
having an openzng p031t10ned in substantial allgnment ‘with
101 said cllnchlng dies. '
6. An apparatus acoording.to claim 5,.said top stop
. applicatoruiholudihg‘a.curling.punoh-mpﬁable'thtough said
opening toward and away from said clinching dies.
7. An apparatus according to any che of claims 3'to-
15 6, sald’slidef sensor being}diSPoseatin said-path
downstream of said front chain guide.. | o
8. A method of attachihp'top.stops to a slide
fasténer chain substantially as described with.referEnoe i‘)
to and as lllostrated ln the accompanying drawihgs.
20 - 8. An apparatus for attachlng top stops to a sllde j'

fastener chaln substantlally as descrlbed with reference-

E

to and as 1llustrated in the accompanylng dramlngs.

RN U A0 o



