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2173999 APPARATUS FOR ATTACHI NG TOP END STOPS TO A CONTI NUOQUS SLI DE
FASTENER CHAI N The present invention relates to an apparatus for attaching
top end stops to a continuous slide fastener chain. One known appardtus. for
attaching two top end" 5 stops si mul taneously to a continuous slide
fastener chain is disclosed in Japanese Lai d-Open Patent Publication No.
50- 60356 published May 24, 1975. The discl osed apparatus includes a punch
.~ mechani sm having a pair of punch |l evers with cam surfaces dzzlﬁpgéfg ut er
10 |l ower sides thereof. Wen the punch | evers are | owered, a dffaces
-are engaged by respective rollers to pysh the punch Ievers toward each
other for thereby clanping top end stogs on | ongitudi nal margi nal edges of
slide fastener stringer taps in cooperation 15 with a die bl ock di sposed
bet ween the punch | evers. Since the punch |evers are forcibly displaced by
the rollers, the punch | evers are subject to undue stresses and frictional
resi stance, often failing to clanp the top end stops accurately on the
stringer tapes. -2- Therefore, sone top end stops thus attached may be
slightly out of proper posture, and the resultant slide fasteners are of
poor product quality. Another problenig that considerable drive forces

must be inposed on .
APPARATUS FOR ATTACHING TOP END STOPS

TO A CONTINUOUS SLIDE FASTENER CﬁAIN

A The present invention relates to an apparatus

for attaching top end stops to a continuous slide
fastener chain.
One known apparatus for éttaching two top end’

‘5 stops simultaneously to a continuous slide fastener
chain is disclosed in Jépanese Laid;ppgn Patent
Publication No. 50-60356 pubiished.May 24, 1975. The
disclosed apparatus includes a punch mechanism having a
pair of punch levers-with cam suéfaces defined on outer

10 lower sides thereof. When the éunch levers are

< lowered, the cam surfaces are engaged by respective Q-
rollers to push the punch levers toward each other for
thereby clamping top end stops on lohgitudinal marginal
edges of slide fastener stringer taps in cooperation

15 with a die block disposed between the punch levers.
Since the punch levers are forcibly displaéed by the
rollers, the punch levers are subject to undue stresses
and frictional resistance, often failing to clamp the.

top end stops accurately on the stringer tapes.



5 the punch mechanismin order to attach two top end Jtops si mul t anousl y
in coactionwth the rollers. Repeated application of substantial drive
fiorces tends to lower the durability of the punch nmechanismin a short
period of time. 10 The two top end stops are gripped between the
confronting flat surfaces of the die block and the punch levers at their
| owet ends, with the |ower ends of the top end stops being exposed
~downwardly. As a consequence, upon descent of the punch nechanismtoward 15
t he | ongi tudi nal - margi nal edges of the stringer tapes, the nmarginal. tape
edges are apt to be caught by the exposed-ends of the top end stops carried
by the punch nechani sm and hence nay be not introduced snoothly into the
respective topThedefoops. sOme (toperenshdtars Athusheatitachedcraynbepunch
| evers which hold the top end stops together have flat surfaces incapable
of guiding t heskhghtdyl oukpefepyorearcinaaiiure ntand hehe opesnltanspslide s
Patent No. 4,203,207 issued on May 20, 25 1980 also discloses a tog end
stop appl i cat ofashenguBngre i POSE RLIINGts FUALEEY ppi AeCEBRE PLAPhem
mar gi nal edges of a pair of slide fastener strinqg; taggs t he 33
grippers bei ngl&nghiakr FPnFAdesROLe, duive FARCRS Bitkr of mBogedsePve
dlsengagen%?t Qﬁer8$§c8fm%% %Hi%% in order to attach two top end
stops simultanously in coaction with the rollers.
Repeated application of substantial drive forces tends
to lower the durability of the punch mechanism in a
short period of time. |
10 ‘The two"top end stops are gripped between the
confronting flat surfaces of the die block and the
punch levers at their lower ends, with the lower ends
of the top end sﬁops being exposed downwardly. . As a
conseguence, upon descent of the punch mechanism toward
15 the longitudinal marginal edges of the stringer tapes,
the marginal tape edges are apt to be caught by the
N exposed.ends of the top end stops carried by the punch
mechanism, and hence may be not introduced smoothly
into the respective top end stops. The lower ends of
20 the die block and punch levers which hold the top end
stops together have flat surfaces incapable of guiding
the marginal tape edges reliably into the top end
stops.
U. S. patent No. 4,203,207 issued on May 20,
25 1980 also discloses a top end stop applicator including
a pair of grippers for gripping longitudinal marginal

edges of a pair of slide fastener stringer tapes, the



-el ements. Another conventional top end stop applicator shown in US Patent
No 4 217 685 issued on August 19, 5 1980 i ncl udes a separator having a
pair of pointed nenbers. The pointed nenbers are inserted in an -- ;

‘el ement-free space in a slide fastener chain and laterally noved apart from

each - other to split two internmeshing rows of coupling elenents into -~
I ndi vi dual 10 rows. These nechani sns for, separating coupling elenents §4r

are however dlsadvantageous in that the mechanisms are conplex in _
structure. Hg %hg ng elements are liable tQ_be separated for
irregular le °separ ated by the gri ppergmr@&%
whi ch 15 are Taterally shifted fromeach other. Wth the coupling

o e o1 GEPBRLEpthg ARNAN J k00 ERME! PRER"BKRRC

attached to t accura osIrtrons SITUCH as the
coupl i ng el entor squeasevgp@usenGQQQmenﬁ|an:9wspo§neouplwngch the 20
slide fasteneé%sﬁahes"ean.3m%eﬂaaa tiéﬁ%ﬁgﬂ&gseﬂﬁysESRghé@%%&%i&ﬁ“ of

exact alignment wth top end sto to be atta and he top end

st ops may notSbewappm U8 Ratendt é1°y Lrdl? eﬂ%b!»?s'éedtﬁé Augyetalldt-ape

edges. 255 = 19gdceAbdua@s! @ ddpdrtdt s NEdFing £h§ai’feéfnbto'1ﬁ‘t%]£'0” there
en ops o1 a

I s provided an apparatus_for ac, a pair

substantial | y™ Epgﬁﬁﬁe t3h§<ﬁﬂiﬂqﬁdiﬂéhﬂ 3re: LRERLERY; ﬁncéﬁposed of a
pair of stringteméapesreepppadendm HasYidé fi&tﬁneshcne;powndof 30
coupling elemg?f:Fﬁa an%ﬁgggpgw Eéﬂmégb ghégngbtgg n%l gargina

edges of the

1ntermesh1ng rows of coupllng elements into 1nd1v1dua1 g_;

10 rows. These mechanisms for separating coupling elements
are however disadvantageous in that the mechanisms are
complex inustructure; and the rows of coupling elements
are liable to be separated for irregular lengths since

~ they are separated by the grippers or separators which

15 are laterally shifted from each other. With the
coupling element-:owé separated for uneven lengths, top
end stops may not be attaehed to thé'marginal tape edges
at accurate positions.  Inasmuch as the coupling element

~rows are split in the horizontal plane in which the -

20 slide fastener chain lies, the marginal tape edges may
be displaced out of'ekactlalignment with top end stops
to be attached, and hence the top end stops may not be
applied accurately and reliably to the marginal tape
“edges. | |

25 According to a first aspect of the present
invention, there is provided an apparatus for attaching
a pair of top end stops of a substantlally U-shape to a
continuous slide fastener chazn composed of a pair of
stringer tapes supporting a pair of intermeshing rows of

30 coupling elements on and along respective beaded
longitudinal marginal edges of the stringer tapes, the

‘ .



4 slide fastener chain having longitudinally spaced el ement-free spaces,
sai d apparatus 'conprising: a punch/die holder; a clanping nechanism
unted on sai d punch/die holder and including a pair of punch arns 5
~angul arly novably supported on said punch/die holder and a die fixed to
sai d punehfdi e hol der and di sposed between said punch arns for supporting
thg~top end stops between the die and firgt ends of said punch arns; and
means operatively coupl ed between said 10 punch/di e hol der and second
opposite ends of said punch arns for angularly noving said punch arns to

cause said firstgpnde thstenbrtenainnGlviflg NUMAVKE RN ¥ espesdavel y
about the beaded nmargi nal edges of the stringer tapes at one of the

el enent -free spasheméhtafreecBpatessnéaid apparabits Gompxiding: el gments.
According to a second aspect of the present invention, there is provided an
apparatus for atperdthiAdie paldevt aoplampingomeacifard smsiented|doy shidape
to a continuous slide fastener chain conposed of a pair of 20 st+inger

t apes supportinPenekf diefhphdernsssi Agcdadd ngf ac@adld mf uneintarms and

al ong- respective beaded |ongitudinal marginal edges of the striéigw t apes,

the slide fadt erRkarky MBOVARLY 0RYPPRELRS PR Hodce punatiidie hetdepaces,
Tount odon- sai d FChiHE a8 thnaaiAcPHICHY Sl eh holdst AR IALATRSSd
angul arly anamQééﬁggﬁwéggdogugghdagggcgégi%Jgﬂa%%ing the top end
stops between the die and first ends of said puﬁéh
arms; and means operatively coupled between said
10 punch/die holder and second opposite ends of said punch
arms for angularly moving said punch arms to cause said
first ends thereof to clinch the top end stops
- respectively about the beaded marginal edges of the
stringer tapes at one of the element-free épaces
15 adjacent to ends. of the.rows of coupling elements.
According to a second aspecf of the present
invention, there is provided an apparatus for attaching
U a pair of top end stops of a substantially U-shape to a
continuous slide fastener chain composed of a pair of
20 stringer tapes supporting a pair of intermeshing'rows
of coupling elements on and along.respective beaded
longitudinal marginal edges of the stringer tapes, the
slide fastener chain having 1ongitudinally spaced
element-free spaces, said apparatus comprising: a
- 25 punch/die holder; a clamping mechanism mounted on said
punch/die holder and including a pair of punch arms

angularly movably supported on said punch/die hqlder



5 and a die fixed to said punch/die holder and di sposed between said punch
arms for supporting the top end stops between the die and first ends of

sai d punch arns, said punch arns having a pair of first recesses defined
‘respectively in opposite inner side surfaces 5 thereof, said die having a
pair of second recesses defined respectively in opposite outer side * -
surfaces thereof, said first and second recesses jointly defining cavities x
for holding said top end stops, 10 respectively, therein, with legs of the"™
top end stops being snugly fitted in siad first and second recesses and

means oper at i vely £oypl e i;?gévgﬁgﬁ?girildggug iee-_hlfl,gld%ezr %[%ir(?égé)ggegpposi te

ends of said punch arns Tor novl ng sa punc 0 cause
said first Jiisayy%éﬂy hi B¢hst t ( gﬁﬁ;t' | y about
the beaded margina eﬁ%ﬁgadég?ﬁe s?ﬁfnggf ?§5§§Q§?5§ﬁ33%$ t he %%%nent-free
spaces adj acenly i, Gty (e 816 haCRYRLENA AL i ng 0 2
third aspect of e present Invention, there-s provided an apparatus

for attachi nga3nfi 'sdfd P& lashePRading aUBRNRId ik 3¢ Shegessds a

conti nuous slide fastener chain conposed of a pairr of stringer tapes

supporting a @efimdd iréspeesivelyr dnsopposdtel iinmhed &Y SsWE &dls al ong )

respective beaded 25 |ongitudinal narginal edges of the stringer tapes, the

sl i de fast éhethersof haaid) dbeghavingahl paipacofd second recesses
defined respectively in opposite outer side surfaces
thereof; said first and second recesses jointly
defining cavities for holding said tdp end stops,

10 respectively, therein, with legs of the top end stops
being snugly fitted in siad first and second recessés
and means operatively coupled betweeh said punch/die
holder and second opposite ends of said punch arms for

- angularly ﬁoving said punch arms to éause'said first'

15 ends thereof to clinch the top end stops respectively

| about the beaded marginal edges o£ the stringer tapes
at one of the element-free spaées.adjacent to endé of
the rows of coupling elements.

According to a third aspect of the present

20 invention, there is provided an apparatus for attaching
a pair of top end stops of a substantially U-shape to a
contihudus slide fastener chain composed of a pair of
stringer tapes supporting a pair of intermeshing rows
of cdupling elements on and along respective beaded

25 1longitudinal marginal edges of the stringer tapes, the
slide fasténer chain having longitduinally spaced

element-free spaces, said apparatus comprising: a



-el ement -free spaces, said apparatus conprising: a punch/ di e hol der; a

cl anpi ng nmechani sm nount ed on- sai d punch/ di e hol der and including a pair of
.punch arnms angularly novably supported on said punch/die holder and a die
fixed to.said punch/di e hol der and di sposed 5 bet ween sai.d punch arms
for supporting the top end stops between the die and first énds~of said
purgh arms; neans operatively coupl ed betwfen sai d punch/di e hol der and
secohd opposite ends of said punch arns for angularly noving said punch
arns to cause .said first ends thereof 10 the clinch the top end stops

respectivel ypghenrdibenbeaded anicllandimdaRcminidie mdunte®roh apgeaat one
of the elenent-free spaces adjacent to ends of the rows of coupling

el ements; anpunthediengoldets ahdr isNudEH ) Ya Bartomopenel demgled nargi nal
edges of the stringer 15 tapes at said one el enent-free space toward the
t op end st opsnguppplyenovablyesuppiod taid amdsaid (puincksid tadsobdesaaddpunch
arns. It is believed possible by neans of the present invention to provide
an appar atusafdieafixefli tg seidepunzh/dis dpxlder ;andndipposeds| i de
fastener chain, the apparatus including a clanping nechani sm capabl e of
bei ng oPer at BAtWAEAr 5a1dc PAACHRFMSAGE fEHRROFHING | HRe { BPROBBAySEPRADI ng
two top end stops firmy and accurately to Iongltudlnal mar gi nal edges of a .

pair of 25 b%FVﬁE“f&Q?eﬁéP #nd fd&st ARds 9k Faldpengh arms; means

operatively coupled between said punch/die holder and
second opposite ends of.said punch arms for angularly
moving said punch arms to cause said first ends thereof

10 the clinch the top end stops respectively about the
beaded marginal edges of the stringer tapes at one of
the element-free spaces adjacent to ends of the rows of
coupling elemehts: and directing means for separately

| directing said beaded marginal edges of the stringe:

15 tapes at said one element-free spaée toward the top end
stops supported between said die and said first ends of
said punch arms. '

— It is believed possible by means of the present

invention to provide an apparatus for attaching top end

20 stops to a continuous slide fastener chain, the
apparétus including a clamping mechanism capable of
being operated under a relatively small force for
simultaneously clamping two top end stops firmly and
accurately to longitudinal marginal edges of a pair of

25 slide fastener stringer tapes, respectively.



7 It is further believed possible by nmeans of the present invention to

- provide an apparatus for attaching top end stops to a slide fastener chain,

t he apparatus including a clanping mechani smwhich can guide 5 .. ,

| ongi tudi nal nmargi nal edges of a pair of slide fastener stringer tapes
'smoothly.and reliably into respective top end stops to be applied thereto. -
It is still further believed possible by reans of the present invention tdyfr
provi de an apparatus for 10 attaching top end stops to a slide fastener
chain, the apparatus including a separator capable of splitting two rows of

coupling el ement ifgrf@reggf-ts gggébggatgo%@qbqfe Yy Sfddd® dngitudi nal

mar gi nal edges of a palr astener stringer tapes upwardly for

easy, accuifttees'e didventibf! t8bbeovidac R Hppdr 41Aik ol Sd OP&chonghe
mar gi nal tape edges. The invention will be described by way of exanple with

reference Qg hen@CcOFPaYbNE gladengas teiircidhiai Othie dpparatperspective
vi ew of an apparatus for 20 attaching top end stops to a conti nuous

slide fasteg1edong #ceadpiggt aechanisasariidmvenr igwide -8- Figure 2 is
a fragnmentary plan view of a continuous slide fastener chain to which top
end ssops longitudinal marginal edges of a pair of slide fastener
-Stringer tapes-smoothly and reliably into respective top
end stops to be applied thereto.
It is still further believed possible by means of.
the present invention to provide an:apparétns for
10 attaching top end stops to a slide fastener chain, the
apparatus including a separator capable of splitting two
rows of coupling'elements for a nonstant=1ength and of
directing longitudinal-marginal edges of a pair of slide
fastener stringer tapes upwﬁrdly for easy., accurate, and
15  reliable attachment of top end stops to the-marginall
tape edges.
| The invention will be described by way of example
with reference to the accompanying drawings, wherein:-
e Figure 1 is a'perspéCtive.view of an apparatus for
20 attaching top end stops to a continuous slide fastener

chain according to the present invention; -



‘are to be applied; Figure 3 is a cross-sectional view taken along line II

- II'l of Figure 2, showing attached top end 5 stops; Figure 4 is an

enl arged fragnmentary front el evational view of the |ower ends of punch arns
in the apparatus illustrated in Figure 1; 10 Figure 5 is a front
elevatlonal view of a cl anping nechanlsn1|nclud|ng t he punch arnms shown in
Flgd?e 4; Figures 6 through 10 are front el evational views show ng the
manner in which top end stops are attached 15 to | ongitudi nal marginal
edges of a pair of slide fastener str+ jer tapes by the clanpi ng nechani sm
Figure 11 is an enlarged fragnentary perspective view of a separator in the
apparatus of Figure 1Fipuger }ElﬁsﬂﬁigﬂﬁQﬁikﬁ Plagnekevr9fparspective 20
view of the separator as it .i.s serted into, a slide, fastener chain,

t hereby splittFABEERVERSe SHifG @ﬁ$QHe§: ik st°P|§B¢e5§§PFs an
enl arged fragnenta ront Ievatlonal view of the separator shown in
Figure 12; 25 &h% é%g PeaPR |§dan enl arged fragnentary perspective view of

the punch mechant sm vl gheies ! QU YR Shdd¥onal Vied BkERCRLOHG" oS

line III - III of Figure 2, showing attached top end
5 stops; |
Figure 4 is an enlarged fragmentary front
R elevational view of the lower ends of punch arms in the
apparatus illnstrated.in Figure 1;

10 Figure 5 is a front elevational view.of a
clamping mechanism including the punch arms shown in
Figure 4;

Figures 6 through 10 are front elevational views
showing the manner in which top,end stops are attached

15 to longitudinal marginal edges of a pair of slide
fastener.stringer tapes by the.clamping mechanism;

Figure 11 is an enlarged fragmentary perepective
view of a separator in the apparatus oleigure 1;
Figure lé_is_an enlarged fragmentary perspective
20 View of the separator as it is inserted into a siide
fastener chain, thereby splitting 1ntermeshing rows of
coupling elements; |
Figure 13 1s an enlarged fragmentary front
e1evat10na1 v1ew of the separator shown in Flgure 12;
25 and
| Figure 14 is an enlarged fragﬁentary perspective

view of the punch mechanism which is lowered toward the



coupling elenents. The principles of the present invenéion are particularly
useful when- enbodied in an apparatus, 5 generally designatéd by the _

ref erence nuneral 10, for attaching top end stops to a continudus,slide, .
fastener chain. The apparatus 10 includes a cl anpi ng mechani sm 11 whi ch
denerally conprises a pair of vertical punch 10 arms 12 angul arly novably .
nmounted on a vertical punch/die holder 13 and a die 14 fixedly nounted on'hzf
t he punch/di e hol der 13 and positioned between the | ower ends of the punch:
arms 12. The | ower ends of the punch arns 12 and the laterally opposite

sides of the die 14 15 cooperate witfh &ach other.in clanmping two top end

t I i tudi nal ar.gi nal edges, of . )ai r of slide fast tri
Lapos, as desCERRFRYSR (TheqRas ARhi i ERROLEETRESNI Ny FRHE P5f a first
hol der nenbercH% qngﬁgﬁ%ﬁga€%tgolder menber 16 attached 20 to a | ower side
S Fer er STt

of the first R The punch/die holder 13 is vertically

movabl e in a.channel anes fol dees Ok end phbedrttl it A6 ugter (ot

shown) between an upper tioh to recerve'top end stops and a [ower
position to aplatidinend $4€Psl wheASembodield" i WH Gppardthd, the die

14 is securely fastened to the outer surface of the second hol der nenber 16
renote frop t gendrallly dekigh®tder biothe 2eferent® numeral 10, for
. attaching top end stops to a continuous slide fastener
chain. | ._ |
The apparatus 10 inciﬁdes a clamping mechanism \/
11 which generally éoﬁpriées é péir of.vertical punch |
10 arms 12 angularly ﬁovably mounted on a vertical
punch/die holder 13 and a die 14 fixedly mounted on the
punch/die holder 13 and positioned.between the lower
ends of the punch arms i2.~ The idwer ends of the punch
arms 12 and thé laterally-oppdsité sides of the die 14
15 cooperate with:each bthér in clamping two top end stopé
on longitudinél maréinal édges of a pair of élide
fastener stfinger tapes,'as desdribed later. \‘)
The punch/die holder 13 is comﬁdéed of a first | |
holder member.ls'and a second holder member 16 attached
20 to a lower side of the first holder member 15. The
punch/die holder 13 is vértically Qovable in a
channel-shaped holder guide 17 by a éuitable'actuator
(not shoﬁn) beﬁﬁeen an ﬁéper position to receive top
end stops and ; lower ébéitién fo attach.top end stops.
25 As showh in Figures 1 and 4, the die 14 is securely |
fastened to_ﬁhe outer sﬁrface of the'sééohd holder

member 16 remote f£rom the firét hdlder member'is'at a



b .
| ower central position on the second hol der nenber 16. The punch arnms 12
are angul arlvy novably supported by respective pivot pins 18 on the outer
surface-of the second hol der nmenber 16, the pivot pins 18 being positioned
bel ow the internediate portions of the punch arms 12, i.e., nore closely to
the | ower ends of the 5 punch arns 12 than to the upper ends thereof. The
puﬁéb arnms 12 are retained for snooth angul ar novenent by a punch arm cover
19 attached to the second hol der 10 rnenpgr_16. The. upper ends of the punch
arns 12 are operatively coupled by various interlinking nenbers (described

bel ow) to a pulelesCéntdal?boBiHicH N £héUPEO6hA Phal8e2lmbinbad 1@ .t he
upper end of the first 15 holder nenber 15. The punch actuator 20 may

conpri se any offhe poechaiarmscyld raies ,amgulyat byl mévablyndeppoatedl &9t ric
~nmotor with a crank attached to its output shaft, and a sol enoid. The punch
actuator 20 harsespeatiivat griwvodd pdhs difplad the avutepesur fiac@3of Thheupper 20
ends of the punch arns 12 are operatively connected by first pivot pins 24
to a pair of |$&agondshoidegemempsiry 1epcihe ipivgt cpips ell8 bhedngecond pi vot
pin 26 to the lower end_of a |lower ram27. A conpression coil spring 28 is
di sposed underPesipiegsiobedomthe intennedinks pextionerof akbe2pungh for
normal | y urging theilapart. When the actuator 20 is operated, therefore,
t he punchz%rm 50S ot s atgBi-ar MPLS Seh# P the lower ends of the

punch arms 12 than to the:upper ends thereof. The
punch arms 12 are.retained-for smooth.angular movement
by a punch arm cover 19 attached to the second holder
10 Mmember 16. | |
Thé upper ends'of the punch arms 12 are
operatively coupled'by various interlinking_members
(described belowfﬂto a punch actuator 20 mounted on a
support plate 21 fixed to the upper.end of the first
| 15 holder member 15. Thehpunch actuator 20 may.cbmprise
_ any of a pneumatic cylinder, a hydraulic cylinder, an
electric motor with a crank attached to its output
shaft, and a solenoid. The punch actuaidr.zo has an
_actuétof fod 22 coupled to ah upper ram 23. _The upper
20 ends of the punch.arms 12 are operétively connected by
first piyot §ins 24 to a paif of links 25,
respectively, operatively coupled by a second pivot pin
26 to the lower end.of a lower ram 27. A'compression
coil épring 28 is disposéd.undér cbmpreséion between
25 the upper and lbwef rams 23, 27 for normally urging
them apaft. When thé actuator 20.is.dperaﬁed,

therefore, thé punéh arms 12 are angularly moved toward



and away from each ot her about the pivot pins 18. The pivoted punch arns

12, the upper and lower rams 23, 27, the links 25, and the spring 28 thus

- jointly serve as a toggle nechanismfor anplifying the power applied by, 5
‘the actuator 20 to the | ower ends of the punch arns 12, so that top end

stops can be applied to marginal tape edges with relatively small forces -
produced by the actuator 20. The lower ram27 is fixed to a ram hol der 29 x;f
10 wvertically slidably held by a ram hol der guide 30 secured to the first =
hol der menber 15. The ram hol der 29 hagjap overhangi ng step 31 engaging. a

| at eral shoul der .32 of the upper ram 23. Therefore, ‘the downward novenent

of the |ower apd awayndeion RAackh otlest | ABGGY Bhet PevoRr pias288.s IiHd ted to
~a certain extent hy this engagenent between the step 31 and the shoul der

32. The channplivehedepunetdarrnguikiz, 1thé suppet eand lLowarf rams 23 ,0f27,he
apparatus 10. Two vertically 20 spaced additional actuators 34, 35 such as
pneumat i ¢ cyl thdeldnkse 25uppnd ctheorspr imgt28athpsagjeidslyt sexived a= & he
frame 33, the actuators 34, 35 having piston rods 37, 38, respectively,

" posi tioned fotoegéagmﬁshsnmamwﬂpnesmpihfxquatbeopovﬁs eppliiedplych arns
12. 25 As better shown in Fi the inner |- ower surfaces of t he

punch ar ns5 12tBecaRERAEPEy 28, ét?ecf-hea?]é;"éﬁ‘F ye'f@% nPEnEhgp BY&che agmsel 2

surfaces of tgg dhat top end stops can be applled to margznal tape
edges with relatlvely small forces produced by the
actuator 20. - - - W
The lower ram 27 is f1xed to a ram holder 29

10 vertically slldably held by a ram holder guxde 30
secured to the first holder member 15. The ram holder
29 has an overhanging step 31 engaging a lateral
shoulder 32 of the upper ram 23. Therefore, the
downward movement of the lower ram 27'under.the

15 resiliency of the spring 28 is limited to a certain
extent by thls engagement between the step 31 and the
_shoulder 32.

The channel~-shaped holder guxde 17 ls fastened

to a frame 33 of the apparatus 10. Two vertically

20 spaced additional_actuators 34, 35 such as pneumatiC“'_
cylinders are supported on a vertical plate:36 attached
to the frame 33, the actuators 34, 35 having piston
rods 37, 38; respectively, positioned for engagement
with a lateral surface of one of the . punch arms 12.

25 | As better shown in Flgure 4, the inner lower
surfaces of the punch arms 12 are normally spaced |

laterally from the opposite outer surfaces of the die



-12- 14 for retaining substantially U-shaped top end stops 40 therebetween.
The inner |awer surfaces of the punch arns 12 have recesses 41,
riespecti-vel yy . defi ned therein, whereas the opposite outer surfaces of the
die 5 14, have recesses 42, respectively, defined therein and positioned in
confronting relation to the recesses 41. Each of these recesses 41, 42 is
shaﬁéd to neatly acconmpdate one of the legs of the top end stops 40 Mor e
specifically, the depth of each of the necesses 41, 10 42 is substantially
equal to the thickness of the | ower end2of one of the | egs of the top end

stops 40. Therqg&he = égﬁgtﬁﬁbﬁegnﬁﬁgﬁli 49 -3ha el AdpP Qelowe the

punch arnms 12 an egs, par |cular y therr nds, of

the top end stQps il dije@iegNUoTHe" EaREYC owr! RArFRACRT BE 4he é;;eunanthout
projecting fromthe confronting inner and outer surfaces of the die 14 and

the punch arngprfy 1 nske 2dcadfeshglpurebpectsvel gl defined strai ght
| oner side surfaces 43, 44, respectively, extending dowwardly 20 from

the recesses 4herkdn Anthét @aé eehé 0y poeldesuutaeesuﬁac@s ofespmetdiel v,
extendi ng downwardly fromthe straight | ower side surfaces 43, 44 and

tapered away frpmpashratdssesoadpf raspacpdivelyl, defiwed thddein mpdui de
slots 47 between the die 14 25 and the punch arns 18. The guide slots 47
| ead upwardl y gositaionedsine¢onfropbingl yebatioa itec &hee yetiessEs k.
receiving the top end stops 40 therein. The
BEach of these recesses 41, 42 is shaped to neatly
- accommodate one of the legs of the top end stops 40.
.More specifically, the depth of each of the recesses 41,
| 10 42 is substantially equal to the thickness of the lower
end of one of the legs of the top end_stops 40.
Therefore, whén-the top end stops 40 are retained
between the punch arms 12 and the d%e.14, the legs,
particularly their lower ends, of-the-top end stoés 40
15 are snuély received in the recesses 41, 42) without
. projecting from the confronting inner and outer
surfaces of the die 14 and the punch arms 18. The die
14 and the punch arms 18 also have straight lower side
surfaces 43, 44, respectively, extending downwardly
20 from the recesses 41, 42, and slanted lower end .
surfaces 45, 46, respectively, extending downwardly
from the straight lower side suffaces 43, 44 and
tapered away from each other to define a pair of
downwardly flaring guide slots 47 between the die 14
25 and the punch arms 18. The guide slots 47 lead
upwardly to cavities defined jdintly by £he recesses

41, 42 for receiving the top end stops 40 therein. The



- 13 - die 14 has a tapered |lower end 48 projecting dowwardly beyond the

| ower ends of the punch arns 18. The |ower inner surfaces of the pynch arns
18 are normally urged toward each other under the 5 resiliency of,the
~spring 28, while being kept in slightly spaced relation to the | ower outer

- surfaces of the die 14. Each of the punch arns 18 is resiliently spaced -
fromthe die 14 by a distance which is slightly smaller than the wdth of,§r
one of the top end stops 40 10 prior %g bei ng clanped. Therefore, when

the top end stops 40 are held in the reCesses 41, 42 between the die 14 and

the punch ar ”Eté&ut B %Dlé-.‘”é&%rrz&cgpf?\ﬁgr agRa’ &8 g&%@h@tx Uity d e? ace

t her ebet ween shown 1 n e apparatu al so 1 a

separator 50 gboBagednee!idwd N erdsBE ngh&ﬁﬁhﬁ@hsm—ﬁ& 1Bhe separ ator 50 has
a separator body 51 including a splitter 522w th a wedge-shaped upper end

53 and a thin wedge- Thepadbwelseinmsr Sdupf 4668€dft @henpudiche adimd B
separator body 51. The upper end of the 20 wedge-shaped inserter 54 is

posi tioned abare nbermaddye- ik cdowaed eadhS58thékecundear ather 50 i s
vertically novable by a suitable actuator (not shown) toward and away from
a slide fagtenesldhemnysbf‘m$éx§pmanghb&m whiFegbedagl keptd ik8, the 25
splitter 52 includes a base portion 56 beneath the wedge-shaped upper end
53. The wedgeslhap§dyummacaﬂuréiatxpmaperbueubmueulyu&nﬁ|anﬁaQ§SﬁQﬁvely

| oner ed
the die 14. Each of the punch arms 18 is resiliently

spaced from the die 14 by a distance which is slightly
smaller than the width of one of the top.end stops 40
10 prior to being clamped. Therefore, when the top end
stops 40 are held in the recesses 41, 42 between the
die 14 and the punch arms 18, the top end stops 40 are -
resiliently retained in place therebetween.
As shown in Figure 1, the apparatus 10 also
15 includes a séparaﬁdr 50 disposed below the clamping
mechanism 11l. The separator 50 has a separator body 51
including a splitter 52 with a wedge-shaped upper end
53 and a thin wedge-shaped inserter 54 attached to one
side of the éeparator body 51. The upper end of the
20 wedge-shaped insérter 54 is positioned above the
wedge-shaped upper end 53. The separator 50 is
vertically movable by a suitable actuator .- (not shown)
toward and away from a slide fastener chain 55.
‘As better shown in Figures 11 and 13,.thef
25 splitter 52 includes a base portion 56 beneath the
wedge-shaped upper end 53. The wedge-shaped upper end

53 is tapered upwardly and is progressively lowered



a

- 14 - away fromthe wedge-shaped inserter 54. The sepérator body 51 al so
I ncl udes a pair of shoulders 57 facing upwardly and di sposed one on each

si de of :the base portion 56. The wedge-shaped inserter 54 has a pair of

'si de edges 58

spfitter 52, and a narrow portion 59 di sposed bel ow the side edges 58 and

projecting laterally beyond the base 5 portion 56 of ‘the

hatfig the sane width as that of the base portion 56, the narrow portion 59

bei-ng al i gned

posi ti oned above the separator 50 is sljdably nmounted on a chain guide 61

with the base portion 56. 10 A tape hol der 60

which serves to guide the slide fast enekd chain 55. The t ape hol der 60
Fespect i ve gl AEANCRHERS B8 HEORE PR ATUTeE 3L THE OREPRORRFdc |
Uhe ol i do fast BR0Y ERabho6s TOSAIERY oS E coanl GerBor! EBUERE, L L
Al owing 20t REVAFASY PG, ARERoRAR it I acteRae Cof oS e T BaRE eer

ed easi |

et ween t he

hol der menber Spb2eion 88, NOHY BRI shatied FndlFfet | ¥4 Dhaged bayer ggeach

ot her by a tenglon spring 66 connecte
illustrated i ngFjgue8gés 88P

to.the slide f
feeder (not5.

ol der nmenbers 62.

astener "chain 55 are supplied successively froma parts
portion 56 of the splitte: 52, and a narrow portion 59

disposed below the side edges 58 and having the same
width as that of the base portion 56, ﬁhe narrow
portion 59 being aligned with the base portion 56.

A tape holder 60 positioned above the separator
50 is slidably mounted on a chain guide 61 which serves
to guide.the slide fastener chain 55. The tape_holder
60 comprises a pair of laterally spaced holder members
62 slidably disposed on respective guide members 63 of
the chain guide 61.'_The chain guide members 63 have'
slanted inner opposite surfaces 64 for easy upward
entry of the slide fastener chain 55 between the chain

guide members 63. Likewise, the holder members 62 also

- have slanted inner opposite surfaces 65 for allowing

Y,
10
15

k/l
20
25

the slide fastener chain 55 to be inserted easily
between the holder members 62. The holder members 62
are normally biased toward each other by a tension
spring_sé connected to the holder mémbers 62.

~ As illustrated in Figure 1, a plﬁrality of top
end stops.40 to be attached to the slide fastener chain
55 are supplied successively froﬁ a parts feeder (not

shown) along chutes 69 terminating at ends positioned

Aledvinyg IierPlleepbrd@sStie baske attached



“shown) along chutes 69 term nating at ends positioned -15 - near the
recesses 41, 42 of the clanping nmechanism 11 as the punch/die holder 13 is

in the upper position to receive top end stops. Two top end stops 40 are -
fed at a time toward the chute ends by feed fingers 67 5 operated by .an
‘actuator .68 such as a pneumatic cylinder. As illustrated in Figure 1, the ..

slide fastener chain 55 conprises a pair of slide fastener stringer tapes;§§ﬂ
70 each having a beaded | ongitudinal I i#jgal 10 edge 71 supporting '
thereon a row of coupling elenents 72. “The slide fastener chain 55 al so

h | lit ' ' | . ar 73
as a pluralitye@f tRBIrkbddisidld MI1SPAPEbLE @ﬂ@n&ﬁﬁ@eﬁgp gggra%esgﬁ% I

bet ween the successive rows of coupling elenents /2 . ' ow,
the top end st@gstk@ gﬁacayaa@h%ﬂ&xt a3 hes bﬂﬁdﬁﬂenﬁ?ﬁbﬂabo%qgﬁ%xijtd n the

el enent-free spaces 73 adjacent to ends of each row of coupling elenents
72. QOperation pécébeeapppr ands stiopgshus Twostopicéend Bsopssdni heed Fdwt 20
Two top end.-stops 40 are forcibly supplied by the feed fingers 67 down the
chutes 69 intoatbimeatoward dble mhute emds rbycfeed £ingeézsbéMeen the die
14 and the punch-arns_18, with the | egs of the top end stops 40 being
snugly fittged PPEYdtedcbEs3ls agtuatpr £8 suchagnai Bnepgatde 4 and 5. The
supplied top end stogs . L _ _ R

: cylinder.

As'illusﬁrated in Fiqﬁre 1, the slide fastener
chain 55 coﬁprises'a'pair of slide fastener stringer
tapes 70 each having a beaded longitudinal marginal

10 edge 71 suppprting'thereon a row of cdupling elements
72. The slide fastener chain 55 also has a plurality
of longitudinally spaced élementdfreé'spacésfbr gaps 73
' between the successive rows of coﬁpling elements 72.
As described below, the tbp end stops 40 are attached
15 to the beaded marginal edges 71 in the element-free
spaces 73 adjacent to ends'of each row of coupling
elements 72. | |

Operation of the apparatus 10 thus constructed
is described below. o

20 . Two top end stops 40 are forcibly supplied by
the feed fingers 67 down the chutes 69 into the
cavities'defihed by the recesses 41, 42 between the die
14 and the punch arms 18, with the legs of the top end
stops 40 being snugly fitted in the recesses 41, 42, as

25 shown in Figures 4 and 5. The supplied tbp end stops
40 are resiliently retained betﬁeenfthe die 14 and the

pdnch arms 18 under the resiliency of the spring 28



40 are resiliently retalned between the die 14 and the punch arns 18 under
the resiliency of the spring 28 - 16 - disposed under conpression

bet ween -t he upper and | ower rams 23, 27. Wen the top end stops 40 are
supplied, the actuator 34 (Figures 1 and 5) is operated to cause its piston
rQf 37 to push one of the punch arms 12 for 5 thereby displacing the | ower
enﬁsfof the punch arnms 12 slightly away fromthe die 14, so that the top
end stops 40 can easily be inserted be en the die 14 and the punch arns
18. This prevents the top end stops 240 om bei ng danaged def orned, or

Egeﬁégé’:i ne f:[%fr?z#fseérg' %%%fs%%er%%ﬁ@hhé@%%f i S Slnd et oL
IS Te
61 (o posi (i ot L 21 (b ol SRGR SpRokoR SR S?%‘l’fgb”@%u%%ﬁa@LQ Pape.

hol der 60. These r@é@&&foéoaasm@&ﬁéeupwara%y shovar Ggdtatdd de fasisaer

chain 55 placed underneath the chain guide 61 as shown in Figure 11. The

separator 50 iseg£GfstwRUEs B7f tedpughmove (dFe tMGrimdtaRafnd NERr£6F 54
into the elenent-free 20 space 73 and then to force the wedge-shaped top

end 53 of tghe shdrdberdbsplaciihgenpegdowere endsgplomain puntls ¥Pms 12
progressively fromthe el ement-free space 73. Since the wedge-shaped top

end 53 is sl andleighiolyvawayyfaemy theodiehd 4edge-thatpdhe rsep tend 54 and has
: fjxed ‘stops 40 can easily be inserted between the die 14 and
the punch arms 18. This prevents the top end stops 40
from being damaged,'deformed, or their paint from
10 falling off. Then, the punch/die holder 13 is lowered
to move the clamping mechanism 11 downwardly.
The slide fastener chain 55 is fed by a suitable
chain feeder (not shown) and guided by the chain guide
61 to position one of-the_glement—free spaces 73
15 (Figure 2) at the tape holder 60. Thé separator 50 is
moved upwardlf toward the slide fastener chain 55
placed underneath the chain guide 61 as shown in Figure
1l1. The separator 50 is continuousiy lifted to move
the wedge-shaped inserter 54 into the element-free
20 space 73 and.then to force the wedge-shaped top end 53
of the splitter 52 to disengage some coupiing élements
72 progressively from the element-free space 73. Since
the wedge-shaped'top end 53 is slanted downwardly away
" from the wedge-shaped inserter 54 and has a fixed
25 length, it can smoothly disengage the coupling elements
72 for a constant length. The coupling elements 72 and

the stringer tapes 70 are not subject to undue stresses



25 | engt h,

It can snoothly di sengage the coupling elenents 72 for a

constant |length. The coupling elenents 72 and the stringer tapes 7Q are not
. subject to undue stresses -17- and hence the coupling el enments, 72 renai
firmy attached to the stringer tapes 70, because the coupling elenents 72 «
are easily split fromthe elenent-free space 73. 5 At the sane '

time, the disengaged coupling elenents 72 are caught by the shoul ders 57 ofy

t he separator body 51 and pul l ed upwardly thereby between the tape hol der
menbers 62 as they are resiliently sprkbd-apart from each other against the

resiliency
upwardly, t

f_10 . th ' 66.. . Wien the coupli lements 72 | | ed
ncaat PREGP” EaBo SoMPLANG HRRRSS o7 (ERPAAAEAETLA ong t he

| ant ed ,sur f aces

aant e S g Bhefl 105,50 g SRbEr S Spant e lanL el v

65 of the t

and between t shops kS, dRiabel ERsTly BT LL Vit Eng b BmRBL £590 "1 "k

this tine,
73 adj acent

engs?ﬁé 9§e beaded margi nal edges 71 in the el ement-free space

to dir'Sengaged 20 coupling elenents 72 are positioned just

n
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o
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behi nd thq-, wedge- shaged + RS &alidl titne T%gwﬁ%ﬁ%gggﬂl gs{‘B%%PPZd' owered to

the | ower position until the U—shaped top en
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0 su
elements 72 are caught by the shoulders 57 of the

separator body 51 and pulled upwardly thereby between
the tape holder members 62 as they are resiliently
spread apart from each other against the resiliency of
the spring 66. ‘When the coupling elements 72 are
pulled uéWardly, the stringer tapes 70 are smoothly
guided upwardly along the-slanted_surfaée3'64.of the
chain guidé.mémbers 63 and the slanted surfaces 65 of
the tape holder members 62. The beaded marginal edges
71 of the stringer tapes 70 are now directed upwardly
while being held in place by and be;ween-the_tépe
holder members 62, as shown in Figures 12 and 13. At
this time, ends of the beaded marginal edges 71 in the
element-free space 73 adjacent to the disengaged
coupling elements 72 are positioned just behind the -
wedge-shaped'inserter 54.

The punch/die holder 13 is lowered to the lower
poSitiOn_until the U-shaped top end stops 40 supported
by the clamping mechanism 11 are fitted over the beaded
@arginal edges 71 directed upwardly by the_séparator 50
and the tape holder 60, as shown in Figures 6 and 7.

At this time, the beaded marginal edges 71 are-smoothly'

-/



by the clanping nechanism 11 are fitted over the beaded 25 margi nal edges
71 directed.upwardly by the separator 50 and the tape hol der 60, as shown
isn Figures 6-and 7. At this time, the beaded margi nal edges 71 are snoothly
- -18 - guided through the guide slots 47 into the U shaped top end stops 40
bxfthe sl anted surfaces 45, 46, and are not caught by the legs of the top
eﬁﬂgétop§'40 since these legs are snugly received in the recesses 41, 42, 5
as shown in Figure 4. The downwardly projecting |ower end 48 of the die 14
al'so serves to guide the beaded nmargi+algedges 41 into the top end stops 40
since the lower end 48 first enters the elenent-free space 73 to direct the
stringer tapesguddedspbsoughl \the @uideesliots sdaninrtiosthéaveshdped tidpe die
14. Now, the die 14 is positioned directly behind the thin wedge-shaped
i nserter 54 as®Pf| §§Ppst 49 by mhgurslantedhsurfacest A5y ch6r ebdi ares may

| ongi tudi nal l'y_be back ff to Qring the ends of the di sengaged coupling
el enent rows .ﬁ%tiﬁFnggogg S Rfithe tor end 8hapst 4fssinvcsupport ed

by the clanpi ng,_nechanism 11, so that the top end stops 40 can accurately
e

be ‘attached t o-PRESbeEHEd 2FEr FNE e ffRB Ve | tRete  BePRESESUAiind %l enent
(v e 36" 48k Shndl tp! BIGRTE! Shd S NGAEALY B 308 pR 10hRr 0, "
- punch arms 12 §oqajg 3Petgged1é ﬁwjélég“%é§5%§”¥%5589 e *Pnd" Beadea
"marginal edges 4l'into'the toé end stops 40 since the
W : lowef end 48 first enters the element-free space 73 to
direct the stringer tapes 70 respectively along the
10 slanted surfaces 45 of the die 14. Now, the die 14 is
positioned directly behind the thin wedge-shaped
inserter 54 as illustrated in Figure 14. The slide
fastener chain 55 may longitu&inaliy be backed off- to
bring the.ends of the disengaged coupling element rows
15 into close abutment against the top end stops 40
supported by the clamping mechanism 11, so that the top
i ' end stops 40 can accurately be attached to ﬁhe beaded
marginal edges 71 closely to the coupling element rows.
The actuator 20 is then oéerated to lower the
20 rams 23, 27 to turn the punch arms 12 about the pivot
pins 18, moving the ;ower ends of the punch arms 12
toward the die 14 until the top end stops 40 are
clinched about the beaded marginal edges 71, as shown
in Figures 8 and 9. After the top end stops 40 has
25 been firmly attached to the beaded marginal edges 71,
the actuator 2 is operated again to 1ift the rams 23,

27 to displace the lower ends of the punch arms 12 away



|
‘clinched about the beaded marginal edges 71, as shown in Figures 8 and 9.
"~ After the top end stops 40 has 25 been firmy attached to the beaded
‘margi nal edges 71, the actuator 20 is operated again to |lift the rams 23,
27 to displace the |l ower ends of the punch arnms 12 away -19- fromthe
die 14, thus releasing the attached top end stops 40 fromthe cl anpirng - e

-

mechani sm 12, as shown in Figure 10. At the sane tine, the actuator 35.is-;‘é:-

¥

Qi

operated to extend its piston rod 38 for assisting the 5 punch arns 12 in *~
rel easing the top end stops 40 w thout 1damagi ng and deform ng t hem or
renmoving their paint. Thereafter,'the punch/die holder 13 is noved upwardly
to the upper feon ithe idievis) ehas hpelpasingf thep atthctie® o émsasupplied
to the cl anpi ng mechanism 12. 10 The above cycle may automatically
be repeated t stopecedsifmmdy the achapping méchapniemd 1,0@s 4hdwn t e
conti nuous slide fastener chain 55 in the elenent-free spaces 73 at
| ongi t udi nal | Figwxeed dnt Htvathe sameotime, theractugtomsds is
operated to extend its piston rod 38 for assisting the
5 punch arms 12 in releasing the top end stops 40 without
"damaging and deforming them or removing their paint.
Thereafter, the punch/die holder 13 is moved upwardly
to the upper position in whiéh another pair of top end W/
stops 40 is supplied to the clamping mechanism 12.
10 The above cycle may automatically be repeated to
sdccessively attach pairs of top end stops 40 to the
continuous ‘slide fastener chain 55 in the element-free

spaces 73 at longitudinally spaced iptefvdls.

15
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25



1. An apparatus for attaching a pair of top end stops of a substantially
U-shape to a continuous slide fastener chain conposed of a pai _nger
tiapes 5 3upportihg a pair of intermeshing rows of coup ts on and
al ong respective beaded | ongitudinal marginal edges ofl mmqmi pes
th$~sllde fastener chain having |ongitduinally spaced et errent-

sai*d_appar atus conprising: 10 (a) a punch/di e hol der;. (b) a

cl anpi ng mechani sm nount ed on sai d punch/di e hol der and |nclud|ng a pair of
punch arnms angul arly novably supported g sai d punch/die holder and a die
fixed to said punch/die holder and di sposed 15 between said punch arns for
supporting thectgomsend stops between the die and first ends of said punch
arnms; and (c) means operatively coupl ed between said punch/die hol der and
second opposite ends &f da apparatui) for retfachimgua apayrnofi hgpsend punch
arnms to cause said first ends thereof to clinch the top end stops
respectively apbopst A€ Besybstantdialdy dthphaps toea sconhipnouspedide one
of the elenent free spaces ,adjacent to ends of the_rows of coupling

el ement s. aSteneE ﬁlépﬁamﬂﬂﬁ$§uﬁﬁnﬁhﬁﬁiﬁdp%l%Fﬁ+&$e§aFGPﬁ§ans

conpri sing a to chani sm,conposedq of a.pair of links. o atlvely
coupled to sail 8@85 4°9n8s PaA L %EQEPS ing rows 5 cotpl ing

elements on and along respective beaded longitudinal
marginal edges of the stringer tapes, the slide
Q,/ | fastener chain ha%ing longitduinally spaced
element-free spaces, sa;d apparatus comprising:
10 (a) a punch/die holder; |
(b) a clamping mechanism mounted on said
_ punch/die hqldet and including a pair of punch arms
angularly movably supported on said. punch/die holder
and a die fixed to said punch/dié holder and disposed
15' between said punch arms for supporting the top end
| stops between the die and first ends of said punch
_arms; and
(c) means opefatively coupled between said
punch/die holder and second oppoéite ends of said punch
20 arms for angularly moving said punch arms to cause said
firSt'ends thereof to clinch the top end stops
respectivély about the beaded marginal edges of the
stringer tapes at one of the element-free spaces
'adjacent to ends of.the rows of coupling elements.
25 2..An apparatus aécording to claim 1, said means
comprising a tbggle mechanism cbmposed of a pair' of

links operatively cbupléd to said second ends of the



punch a i vot pins by which said punch arns are angul arly

novabl y supported on said punch/di e hol der, said pivot pins being .

posi ti ogm“mmuuﬂﬂgmMo said first ends than to said second ends, 5:and
an actu i d punch/die holder for actuating said links.. 3.

An apparaiu§ aécording to claim?2, said toggle nmechanismfurther including. ...
a first ramcoupled to said actuator, a second ram operatively coupl ed t02ﬁ£
10 said links and slidably nounted on_sg'd punch/ di e hol der, and a
conpression coil spring disposed under c hp?ession.betmeen said first and
second rans for I r gl pagt f tg resiliently
bias said first pelﬁ%{fs?ao ’Xtééz;'l %’h%gn%:Eﬁg}ﬁsg§59§&m8?hgﬁ'§%pg)ys%{ho;.cg’ais(fh‘# e. 4. An
appar atus accor g [ , u 1 ' C, or for
acting on one o?ds}gﬁ%%plﬁ*l%h%e}rr?sg?gi%g%?s{nbi}ﬁes%yi' %% ' g#%gj‘n%g‘?s%#gafi rst

ends of the pungnyRiidnoIdé¥) S8afddbevotOpins being pdVsiAAHEH Yot &
attaching a pair of ‘top end stops of a‘substantially U'shape to a _
continuous slidelosdlgnalo dwid EDFPEsefdsi thafaite @aidl [Fetdfia (s,
supporting a pair of internmeshing rpows of coupling elenents on and al ong
respective bgadatd angidetliardr Jhouneedi onl sadgepunichy/id estho g fapes,

the slide fastener chain having longitudinally spaced el enent-free spaces,
sai d appar at us actmatdingy:said links.

3. An apparatus according to claiﬁ 2, said
tdggle_mechanism,further including a.firSt_ram coupled 'kJ
to said actuator, a second ram operatively coupled to -

10 said links and slidably mounted on ;;id_puﬁch/die
holder, and a compression coil spfing disposed undér
compression between said first and second rams for

| normally urging them apart from each other to
resiliently bias said first endé of said punéh arms

15 with respect to said die. -

4. An appa_i:atus according to claim 1, 2 or 3 further,
including an actuator for acting on one of saia punch .

arms to assist them in displacing said first ends of . N~
the punch arms éway from said aie..

20 - 5. An apparatus.for atﬁaching.a pair of top end
stops of a substantially U~shapeLto-a coptinuoﬁé siide
fastener chain_composed of a pair of stringer tapes
supppfting a pair of intermeshing rows 6£ éoupling
elements 6n and albng respective beaded longitudinal

25 margihal édges of the stringer tapes, the élide
fastener chain having longitudinally spaced

elemgn;-free spaces, said apparatus comprising:



- 22 - (a) a punch/die holder;
punch/ di e hokder and including a pair of punch ar
sepported on ssai d punch/die holder and a die fixe
and di sposed 5 between said punch arnms for supporting theLtop end St ops

betjveen the die and first ends of said punch arns, said punch arms havi
pai+7of first recesses defined respectively in opposite inner side surfaces

(b) a clanping nechanlsn1nDunted on said

ST PIKEI A "ot

ng a

10 t hereof, said die having a pair of second recesses defined respectively
in OppOSIte outer side surfaces thereof said first and second recesses
jointly defining cavi s_for .Ng top end stops, respectively,
t herein, mﬁth'legs.of& e tBﬁng 5§3Hé?ﬁﬂﬂ ng snugly fitted in siad

first and second rece S ivel Ied b t ween sai
punch/ di e hol der and zggoﬁd g §) EE%%E éﬁs %ﬂ%@ ArfRtfor angul arly

Pedehl fhechot2l %ﬁta?‘?hgfffq‘féeﬁréa?’%% 3%‘ & et E?rfﬂéer

noving said p
top end stops

t apes at one j 19&%?
coupling el errg%;é'ﬁ'&?iggﬁg%%?gt sap %?(?e?jr?g‘cf%h# 37 ,/sal d}k%unc
arms having a aﬁaraoalélfikealeatsélaush%aﬁy ﬁEﬂ&éf“éh@adiéﬁoéeaa'r

second sl aist ed surfaces tapered anway fronlsald first slanted surfaces,

first and

10
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between said punch arms for supporting the top end
stops between the die and first ends of said punch

arms, said punch arms having a pair of first recesses

" defined respectively in opposite inner side surfaces

thereof, said die having a pair of second recesses
defined respectively in opposite outer side surfaces
thereof, said first and second. recesses jointly

defining cavities for holding said top end stops,

respectively, therein, with legs of the top end stops

being snugly fitted in siad first and second recesses
and
(c) means operatxvely coupled between said

punch/dle holder and second opp081te ends of said punch
arms for_angularly moving said punch arms to cause said
first ends,thereof_to clinch the top end stops
respectively about the beaded marginal edges of the
stringer tapes at one of the element-free spaces
adjacent to ends of the rows of coupling elements.

.6. An apparatus according to claim 5, said punch
arms havin§ a pair of.first SIanted snrfaees and said
die having a pair of second slanted'surfaces_tapered

away from said first slanted shrfaces, said first and

d
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sai d
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- 23 - urfaces jointly defining a pair’of flaring guide

slots leadin V|ties, respectively, for snoothly guiding,the
beaded m m@% the stringer tapes into the top end stops, 5 .
respect bet ween said punch arnms and said die. 7. An
apparatus for attaching a pair of top end stops of a substantially W shape .
to a continuous slide fastener chain conposed of a pair of stringer tapeSzmgﬁx
10 supporting a pair of intermeshing rows of coupling el ements on and

al ong respective beaded | ongitudi nal @ﬁhglnal edges of the stringer tapes,
the slide fastener chain having |ongitatinal |y spaced el enent-free spaces,

id t 1
i?;np?ﬁsaaich%%ﬂf%%%ﬁgsdoﬁugge 5. @&QQP%&J{ Lig @i pEiE PRl 2 pai
h | d d a di
Pixed to sar Hafind FRYGE) ¥ é?“pﬁ‘% Lo P e i fe o neh arme. feor
supporting t%sp&b@i‘de§§f>p§obe§ﬂ@6%hu§e Uiy €He She £0ES ﬁéréﬁhﬁlpunCh

arnms; (c) neans operatively coupl ed between said punch/die hol dér and
second 0pposiddyedIdse ofhe astrRngel Raped Thtiw L bEr éNd "BYbpPE, sai d punch

arnms to cause said first ends thereof to clinch the top end stops
.respectlvglyﬁ%hpécﬁheebpadsdppargedabeuw;Eh(ﬁaidnpunch arms and .
said die. | o |
7. An apparatus for attaching a pair of top end
stops of a substantially U—shape to a continuous slide NV
fastener chain composed of a pair of stringer tapes
10 supporting a pair of 1ntermesh1ng rows of coupling
elements on and along respective beaded longitudinal
marginal edges of the stringer tapes, the slide
fastener chain having longitudinally spaced
| element-free spaces,.said apparatus comprising:
15 (a) a punch/die holder; |
(b) a clamping mechanism mounted on said
punch/die holder and including a pair of punch arms \
angulariy movably supported on said punch/die'h61der
_and.a die fixed to said punch/die holderﬂand*disposed
20 between said punch.arms for supporting'the.top'end |
Stops between the die and first ends of said punch
arms; |
| (c) means operatively.ooupled between'said
punch/die.hoider and second opposite ends of said punch
25 arms for angularly moving said punch arms to cause said

| first ends thereof to clinch the top ‘end stops

respectively about the beaded marginal edges of the
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= 24 - stringer tapes at one of the elenent-free sp

the rows of ,coupling elenents; and (d) directing nea ar at el
di recting said beaded margi nal edges of the stri ngermgl'@ ﬂe
el enent-free space toward the top end stops 5 suppor die
and said first ends of said punch arms. 8. An apparatus according to claim
7~sai d directing means conprising a separator for 10 progressively '
di.sengagi ng the interneshing rows of coupling elenments fromsaid one

el enent-free space, and a tape hol der Rér-coacting with said separator to
hold - the stringer tapes and the di sengaged coupling el ements thereon

adj acent to sa&itdioger|apes -4t cengpafcther elegmeptrézreenFrages beaded
mar gi nal edges thereat toward the top end stops. 9. An apparatus according
to claim8, s&djanant a&%re%ﬁpﬁ?f th@ §°U§pafaf-‘eppﬂéd'§ ElemeNtR 2%l itter

havi ng a wedge-shaped end, _and ge sha ed 20 ins &gr&ﬁtta hed to said
‘separator body and prB}%ct¢hﬁe%E§B%d eard Hgéegﬁﬁ §idnFireccing

oty 5’32363 ?2%"3% fﬁoe‘?aecﬁegée GO eayBe) ofSha'8 “:%es&d“%rdtﬁaiﬂeﬁsgsa%ﬁi‘;ﬁfir .
toward said-slj %Iéﬁﬁea ISl Prd@ gsgé ?wﬁ?h i Q‘5§Q§§§e . rter to

enter said on@qé ee Space an 0 cause sal aped
5 supported between said die and said first ends of said

punch arms.
\;/ 8. An apparatus according to clalm 7, said
directing means comprising a separator for
10 progressively disengaging the intermeshing rows of
coupling elements from said one element-free space, and
a tape holder for coacting with said separator to hold -
‘ the strigger tapes and the disengaged coupling elements
thefeon adjacent to said one element-free space for
15 directing said beaded matginal edges thereat toward the
top end stops. |
9. An apparatus according to claim 8, said
separator comprising ‘a separator body including a
splitter having a wedge-shaped end, and a wedge-shaped
20 inserter attached to said separator body.and projecting
beyond said wedge-shaped end, said ‘wedge-shaped end
being progressively inclined toward said separator body
away from said wedge-shaped inserter, said separator
being movable toward said slide fastener chain to cause
25 said wedge-shaped inserter.;o enter said one
element-free space and then to cause said wedge-shaped

end to disengage the.intefmeshing rows of coupling



end to disengage the interneshing rows of coupling }25-‘elenents :f*
progressively fromsaid one elenent-free space. 10. An apparatus agcording

to claim ' body having a pair of shoul ders di sposed one.on Ry
éach si deﬂ“‘mmnémmrnﬂ*“ for engaging the 5 di sengaged rows of coupljng: *
‘el ements ard fovtnd' t Hem®i nto engagenent by said tape hol der upon novenent ...

of said separator. 11. An apparatus according to claim10, said 10 tape
hol der conprises a pair of tape hol der nmenbers having slanted inner o
surfaces, respectively, for guiding said stringer tapes, and a spring

acting between said tape hol der nenherggfor normally urging themtoward

each other, said separator being novable 15 between said tape.hol der

nmenbers for pereheABENBrogeedgivilsyy firdieSs@ldl éne EDEREhBYFRLANENt S

engaged by said shoul ders between said tape hol der’ menbers and. said

separator. 20spgace. -

10. Ansapparatus according to claim'9,_said
separator body having a pair of shoulders_disposed one
on each side Qf said splitter for engaging tﬁe
disengaged rows of coupling elemenﬁs and mo#ing ﬁhem
into éngagement by said tape holder upon_movemen£ of
said separator. |

11. An_apparatﬁs according to claim.lo, said
10 tape holder comprises a'paif of tape holder meﬁbe:s

having slanted inner surfaces,_respecﬁively, for
guiding said stringer tapes,_ahd a spring acting
betweeh said tape holder members for normally urging
them toward_each other, said separator_being movable
15 between said tape holdef membefs.for positioning the
st?inger tapes and the coupling elemgnts engaged by
said shoulders between said tape holder me@bgrs and -/

said separator.
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