2095744'AN‘APPARATUS FOR FORM NG AN ELEMENT- FREE GAP.I N A CONTI NUQUS

SLI DE... FASTENER CHAI N , The present invention relates t.o a. machine for use
in the‘ma uf acture of slide fasteners, and nore particu- larly tozaa 744
apparatus for formng a space section devoid of coupling el ements EHS

contdnuous slide fastener .chain. 5 ' In order to properly finish
ends of slide fasteners, it is necessary to form space sections or '

el enment-free gaps in a continuous slide fastener chain w thout injuri a
pair of coupling elenents l.ocated, respecti-vely, next to endnost cou g
el ements lying at opposite ehds of -10 the respective gap to be formed™—Tn a

separabl e slide fastener adapted to open and close from opposite direc-
tions by manipulating a pair of sliders, it is further inportant to | eave
| at eral projections on the pair of coupllng el ements uncut. 15
Various apparatus for providing such el enent-free sections or gaps in a
conti nuous stide fastener chain are known, and they typically conprise a
coacti'ng punch and die unit and an indexing means for |ocating the slide
fastener chain in the desired positiomrrelative to -2- a cutting punch
In tthe punch and die wunit. Since cutting punch has a rectangul ar .
hori zontal cross section having cutting edged en its periphery, a pair of
coupllng el ements | ocated, respectively, next to endnost coupling

(;~/ AN APPARATUS FOR FORMING AN ELEMENT-FREE GAP IN

A CONTINUOUS SLIDE. FASTENER CHAIN

The present invention relates to a machine fdr ﬁse.
in the manufacture of-éiide fasteners, and more particu-
larly to-én apparatus. for forming a space section devoid
of coupling elements ;p a contingous slide fastener chain.

5 In order to properly finish ends of slide fasteners,

it is necéssary to form space sections or element-free
gaps in a contihuous slide fastener.chain without injuring
a pair of coupling elements ;ocated,-respectively, next

‘ Q,/ . to endmost coupling elements lying at opposite ends of

10 the respectivé gap to be formed. In a separable slide
fastener adapted to open and close from opposite direc-
tioné by manipulating a péir of sliders, it is further

. important to lgave;laterél ﬁrdjectiohé on the pair of
coupling elements uncut.

15 Various apparatus for providing such element-free
sections or gaps in a coﬂtinuous'slide fastener chain are
known, and they typically comprise ~a coacting punch and
die unit and an indexing means for iocating the slide

- fastener chain in the desired position relative to



5¢ el enents lying at opposite ends of a gap to be forned i.s cut on
respective lateral projections. Furthernore, “due to aggregated errors in

the fastener chain cannot always be brought into a stop 10 at the
\ggapoutting punghi éh theepynghomndt diek umdfits §@mp@ssmm$ungtc)the*gép
reo' Yer precisely wwth the_cutting punch, in spite of the provision of the
i ndexi nguRehribas| a Fﬁ@tﬁagPEEErhEHAFﬁnﬁaé 5F8§§s§§&tﬂeﬂ $AYI™G mat i on under
such el enent conditions, ,the resu ge t hat, .t he term nal

el enent SuhtiRgt R 935r°Bo%ﬁseﬁﬁ§18 eFHe SaBa ﬁd° i EREPLINGhot h of the

| t dj h t | t |
o e ngtEskEe  T8takanr FRabeRTIReh S BEBE, a7 EReRbhe YohwAdi X 1o 20
Accgr di gg ﬁ8n£§ gﬂ%&”%h BB#QEEE ﬁaefgf'Qegaﬁntépaaf%%&ﬁn%Pf form ng a
spale section ng el enents I n-a continudus siide fastener

chain hayi Baeaofiokbsbotys 2htbober gRBdERTicaun! | purthaIRIs, the
e

apparatus conprising a stationary di & having an el ongat vertical

sl ot opg@engot aghbegheeasertass h \:he dbﬁpﬂ.ﬂhguédéﬁtbﬂtﬂ@ﬁt@z | nt er engaged
coupling elenents, a recipro-_cating punch bl ade novabl e toward and away

from sabg dhe fasSenas tapesgbelihyi hgcaldgsepoagatedbbe ishirinkdgi d el ongated
slot for cutting the interengaged coupling el ement along a length .
corr espthei figstenebhechaigt banhothalwpysebeebtrought into a stop - .

10 atlthe desired position in which a length of its elements haed
corfespondiné to the gap régister precisely with the
éutting-punch, in spite of the provision of the indexing
méaqs. If thé fasteﬁer chain was processed for gap
formation under such element conditions; the result
15 would be that the terminal elements at either or both
ends of the gap and either or both of the elements adja-
cent to such terminal elements are cut 6nly partly away,
Ewith uncut debris interfering with a subsequent finish-
ing oéeration- : _' ' . \,)
20 ' " * According to the invention, there is provided an
| apparatus for forming a space séction'devoid of coupling
elements in a continuoﬁs s1ide_fastener chain having
a pair of rows of interengaged.couplihg-eléments; the o :
apparatus comprising a stationary die héving:an elongated
25 vertical sloﬁ opening-to_the top surface of the die for
'underlying_the interengaged coupling elements, a recipro-

cating punch blade movable toward and away from said die



10 be forned and neans responsive to sai d punch bl ade 5

charaew

.for locating the

51 de }astener chain in the desired position relative to said punch blzﬁég
er | '

'Ef sai d punch bl ade, said punch bl ade belng
- salgd cutting edg 0
on each side of glﬁild %ﬁ%%# ‘IT'Q%&& og?%g"?f éldgédt #%glgﬁa‘%

has at its opposgigteggf @u@@iﬁ Ofnd aifE&t ﬁﬁﬁ&&‘e&o Bind

side of said el ongated sl ot pp03|te re

fMzed in that said cutting edges are%Q+sposed al ong opposite s
elieved at opposite ends

%ﬁ%? |§?§§§§Fdle

WrhdHie AbRACh

ion to said sides of said

- punch bl ades on @highgik cofé‘ésipc% d@%é'ﬂi@ Beriy tHli P ogas, spfs asdd ity -
e

- The present |nvent|on seeks to provi

an apparatus in which an el enent

free gap or spaceosbet forme@p &edfmeams iesponsite ntwusaixd i mlendin Y ey
hai n accurately without injuring a pair of the coupling el enents I ocated
20 . adj acen$ tofohelgeaptingbthéoshibde fastemsemhain fin tthe demled o
_'prOV|de an apparatus including a coacting punch and_di e having i nproved
struc- ture for ppeitéenngelapiye o IP?EFQHQ###RS shaxaaterigetdn to
-opposite ends of aﬁgagﬁ to be formed_ from 25 being_cut half or partly

away. Many ot her &
invention wll be nlfe 0 thos erse the ,art
reference to the® sﬁé ﬁﬁdgi%4?pt? qhégﬁfgﬁ

ageSutiing Lﬁ%e%n%F%&Pﬁ?‘?ﬁﬁﬂ MINEIPRAS T IR %)‘r%%%nt

upo nak“£3§:|n

irch a pref erregpsgpegansﬂas DESEROLAd ”&é&%é’%&‘&é?'f& as to form a

20 adjacent to the gap to be formed.

25 being cut half or partly away. -

10 pair of wing portions dlsposed.one on each side of said
punch blade, and that said elongeted slot in said die
has at its opposiﬁe.ends a pair of lateral branches dis-
posed one on each side of said elongated slot in opposite
relatlon to sald _sides of said punch blades on whlch
15 said wing portions are dlsposed, respectively.
| ~ The preseﬁt invention seeks £o provide an apparatus
in which an element.free gap or space section can be
 formed in a continuoos slide festenei chain accurately

p— . Without:injuring a pair of the coupling elements located

The invention furthexr seeks to provide an apparatus
including e-coactiﬁg-punch'and die heving improved struc-
- : ture for protecting a pair of coupling elements located

adjacent to opposite ends of a gap to be formed from

Many other advantages, features and additional
objects of the present invention will become manifest to

i - those versed in the art upon making reference to the



; of, the present invention is shown by way of-i'llustrative exanple. 5
(*Flgure 1is a fragnentary plan view of a continu- ous s]ide fastener chain
_h

aving an elenment-free gap or ‘space section f or med by an apparatus.of the
pr esent invention; Figure 2 is a froht el evational view, partly in 10 e

N4
Z I ar%%#ﬁ%@%%%&tﬁp%ﬁgerg {@%é \rfl% eé%ﬂﬁﬁc%fﬂ% xP[‘ heFegg;(raa? us

! t f 15 a
d| e of %ei%&lpggréfefé énﬁ&dﬁﬁerﬁf' ﬁ{&?ﬂaéf tHe/ ﬂﬁ{bl s 0 a

us shown I n Fligure 2; Flgure 571s a cross- sectlonal Vi ew

taken al 9AGuhé NSrakent Divaheis® Lo dha Oy branchd T BuSt ot Uesl

di agrammatic views show ng the.manner in which the slide fastener chain is

- 20 | ocgk&fiple. t he desired punching position; Figures 8 to 10, inclusive
~are enlarged fragmentary plan.views of the slide fastener chain shown in

di ff8rent positPixgereecl aisva fmqmempnmrplaradeu,ew exhext¢antinuand Figures

11 and 12 are_enl arged- cross-sectional 25 - views taken along |ine Xl -

Xl - of Fi gusesBidedfastener nchrinfhaving ranfelenenteniRRIDPF i ng el enent s

~during the gap-formng_operati.on. The prl%%lples of the pr esent
i nvent i ofPAGR’ %@?F%@%I§?¥We%s¥NLﬂ“vﬁEPP¥ﬁﬁﬁﬂl %ﬂﬁ% atus such :
invention; _
Figure 2 is a front elevational view, partly in | -\,;3

10 _section; of an apparatus incorporating‘the.present inven-
tion; ' |
Figure 3 is an enlarged fragmentary perspective'
- view of a punch blade of the apparatuS'shown in Figure 2;
Figure 4 is an enlarged fragmentary'plan-View'of
15  a die of the apparatus shown in Figure 2;
.Figure 5 is a cross-sectional view taken alcng.
line Vv -V of Fignre 2;
Flgures 6 and 7 are enlarged dlagrammatlc views
showing the manner in whlch the slide fastener chain is
20 located in the desired punching p051tlon, |
Figures 8 to 10, inclusive are enlarged fragmentarye
plan views of the sllde fastener chain shown in different
pos1tlons relative to. the punch blade, respectively; and
Figures 11 and 12 are enlarged cross-sectional
25_ views taken along line XI - XI-of Figure 8 and show a
mode of a pair of interengaged coupling elements during

the gap-forming operation. ’



*
l

as showt in Flgure 2, generall'y indicated by the numeral 20. 5 The
abparat 20 generally conprises a stationary die 21 nounted on a franme 22,
a; punchi blade 23 carri‘ed by a punch hol der Zg adapted to be connected
plunger 25 for reC|procat|ng t he punch bl ade™23- toward and away from .

- die2l, ard an indexing 1%@1?§§BOB%'%ﬁE PrEQQn%OLnVQHEEBnbhfge 237For

l‘ocating a continuous -sli aste chain n the desired position

relative to the Wd@l&%ﬁ%@e@h& %%eﬁn@m%édléa basknShppArheubi 8UER 1,

the slide fastener chain F includes a pair .of stringer tapes T. , T carrying

al ong their adj aca@ntsﬂcmgIa.tnudu@auh:eedge§eae3:511ypanaleatéavvsyothenhemengaged
di screte coupling elenments: E, E each having a couplinghead with | ateral
projection h. The@unch bl ade 23 is of a substantially rectangu- |ar shape
as viewed fromthe horizontal plan and has cutting edges 27,27 only al ong
‘opposite sidds, as. showEhEJBBP#rﬁﬁgﬁr3039emn§aé&Vtpngpﬁége§ a7skatippary
formed on opposite carners at whi-ch join a _bottom surface _30_and a pai_r_of
sidewal I's 31,31 & 7 Foverted gffe 2235ramRe 22, panPHnshaldads 23 Farrdeddbyas

of 25 narrow w té“&”ﬁ‘?x %@%3594%‘%% 2&%&?&%&%&38 8 prolRadegnth
Formed by reti vt e ReR g5 FRRek By oK 2% BRUEsR dRgonkEl, thans,

e the die 21, and an indexing means 26 responsive to the

[

-

, 10 punch blade 23 for locating a continuous slide fastener

chain F in the desired position relative to the punch
blade and die 23 and 21. As best shown in Figure 1, the
- slide fastener chaln F 1ncludes a pair of stringer tapes
T T carrylng along thelr adjacent longitudinal edges a
15 pa1: of rows of interengaged discrete coupling elements
E,E each having a coupling head with lateral projection h.
| The punch blade 23 is of a substantially rectangu-
lar shape as viewed from the horizontal plan and has
| i—/ cutting edges 27,27 only along opposite si@es, as. shown -
| 20 in Figure 3. The cutting edges 27,27 are formed on |
opposite corners at which join a bottom surface 30 and
| a pair of sidewalls 31,31 of the punch blade 23. The

. : ipﬁnch.blade 23 is relieved,. as at_32,,at-oppoéite-ends

'along_the-cuﬁting edges 27,27 so as to -form a pair of
25 parrow.ﬁing.éortions 33,}4 disposed one on each side of
~ the punch Qlade 23, Each-wihg porﬁion 33,34 has an
inclined sidewall 35 which is formed by relieving the-

punch blade 23, and by which the wing portion 33,34

[ER U SO



"inpreasesprogressivery In cross section for purposes described below In

PN

R i | lustrated enbodi nent,  each *
jtantially equal to half the ele

W ng portion-33,34 has a length
nt pitch, but it may vary to extend in
i range fromthe width of an i'ndi vidual coupling elenent E to

BRI o e e R ey I g

bl ade 23 and: faey igldhy1ed 151 JRURINS 3T30 o ehilBathilGeOkLIGN 33,34 are 10

rounded.

ationary di as’itni1ts top sur

.groove 34l QREeHYFY, N Hasda Natl?r stbstaRitlallliS ehf@lSRe t ed

intermttentl’y in a direction indicated by the arrow 38 in Figure 2 by

neans ofhad flkhe Wlichdte pihain) fbfﬁﬁtdiil‘!gxdagi afPoteosetehd iAs shown in
- Figures 5, 11 and 12,. the gui de groove 37

shals ow g [Sydr ahe Wdth/af an ihdivddeali koupldngapdesheht

respectively,

e a longitudinal guide

I s. conposed of ‘a pair of spaced

, and a deep groove portion 37b extending between the shall ow
groove @ria dihe Zpace3 betieen dwo eddiaciend complingr elgagedscoupl i ng

el ement rows E E. The stationary die 21 further has an elongated verti cal

sl ot 39 Byfeni f@raexsn foymed dedntd vt by ddep bgiitém §usdaeepdlui on 37b

substantially centrally of its Ilength and width. Upgn actuation of -the
pl unger ZeFidved #nd Wéiﬁﬁ R& &g@&g§#FBPHBthPéaﬁﬁnaﬁ prda&hes project s

g SRR SR 15705” Ar RS BRRRIR, U3 S TR e

to e fUdRddg) the slide

15

20

25

The stationary-die-21 has in its top surface a

longitudinal guide-groove 37 along-which.ﬁhe-Slide fasten-

er chain F is transported intermittently in a direction

 indicated-by'the arrow 38 in Figure 2 by means of a

suitable chain feeding unit (not shown). As shown in
Figures 5, 11 and 12, the guide grooée'Bf is composed of
a paif of spaced shallow groove portions 37a,37a for.
receiving the tapesT,T, respectively, and a deep groove
portion 37b extendiné betwéen the shallow groove portions

37a,37a for receiving the interengaged coupling element

‘'rows E,E. The stationary die 21 further has an elongated

vertical slot 39 oéening at an upper end to the deep

guide groove portion 37b substantially centrally of its
length and width. Upbnﬁactuatioﬁ of the plunger 25, the
cutting edges 37,37 of the punch blade 23.pr0jeéts into
the elongated slot 39 for cutting interengaged coupling
glements.E,E along a length corresponding to the length

of a space section S (Figure 1) to be formed in the slide

E E -



* fastener chain F. As shomn in Figure 4, the elongated slot 39
preferaply, has a length longer than the | ength of the punch blade 23 by a
di stande substantially equal to half the elgment pitch, and it includes
pair ‘of 5 | at eral branches 40, 41 disposéd7oﬁé on each side of the sl

39, <which the sjde is opposite to _a side of, the cooperating punch bl ad

on whi ch 'each wifRFtanay shadd 3 | &%5iS808Tedn THIUFS: gr’al%&’ﬁr 83:8!?&5‘:&6, 41

Oroove portron: BAPE MG RiRF ATy 5 o deraTydongeg, G098 B ASREE
37a, 37 h |4 he- | L h
of i he i ng por (THrt PUFE BN S LY AT tahcy LUBElhela1 1Y ofhial® |
hinge downwardl yed 0 # Rehd @ﬂAﬁéntbrpa&@he,s aHd 4% ducingelSa phhe of

‘el enent-cutting operation, as shown"in Figure 12. The inclinéd sidewall 35
of each wi ng porid#erad3 bihriches 0,410 ddEosednenkel bhi Bachvee@enbrokhehe
coupling elenent E snoothly and to increase the nechanical- strength of the
wi ng portion 33,sWotpe39 sawhitth the side Az lopplosihemto & Sider @f5the pair of
guide plates 42,43 is supported on the stationary die 21 one.on each side
of « he gui de gr ®eepe¥rgtingl minsh diasied 28von whd chhakiclwwgngoperdoni ons
37a,37a toward each other_to define w-th the |atter a guide channel .44
(Figures 5,11 amB3# isAdispasede Sheddateradnbragcghes B0, 4dnexgendnhdn
guide plates 42 is fixed jo the die 21, and another quide plate 43.i.s
fivored to the PRPYPH 4% EAIBRARGRSHIFARSYE r @CZR3%a fesR glade

correspondify S@AOO\% '%ljo'rq:%.o%r %Ql\ﬁa into the respective shallow guide

groove_portions-37§,37é so that one or two coupling ele-
ménts E struck.ﬁy either 6r:both'of the wing portions
33,34 of the punch blade 23 are permitted to tilt or
hinge downwardly into thejlateral branches 40,4l'during
15 -the.e1emént—cutting operation, as shown in Figﬁre-lz.
The inclined sidewall 35 of each wing portion 33,34
serves to promote the tilting movement of the coupling

element E smoothly and to increase the mechanical strength

of the wing portion 33,34 per se.
20 " As best shown in Figure 5, a p#ir'of'guide plates
. 42,43 is supported-én the stationary die 21 one on each
side of the guide groove 37, andlthey extend over the
° shallow groove portions 37a,37a toward”eaCﬁ,other to

. define with the lattera guide channel 44 (Figures 5,11 and

25 12)_for the slide fastener chain F. One of thé guide
plates 42 is fixed to the_die 21, and another gﬁide plate
43 is pivoted to the die 21 for angular movement toward

and away from the corresponding shallow guidé groove



* -8- portion 37a, the guide plate 43 being normally urged by a conpression
(pspang,45 (Figures 1 and 5) to the horizon- tal positiqn shown in solid

*L_Vineyn Figure 5. As shown in phantomlines in Fi'gures 2, 5,' 11 and 5 12,
a N of pressure pads 46,46 i's MEWQFTaJIy novabl y di sposed one on each --.

[ f th bl 23 d extend | ong the | t h of h bl ate’
25 Theb P L8y 17 B dohey S HET HE Tl B AT o iaces. 47, 47

Fi 1 A | Ppi | d .10 dJ el t
Fove £ 22 52ied i Hetlid PR st & R e S 22 Shoun
0 i 5 2. ; o . e . 26 i .
hir]spl)gg(rf%]r'u]eﬂ%l de %’f stﬁe punch éb%éi;aﬁ%&alﬁh E::l %%1232)80 gg irrﬁ\a/lgft ed :_-Sshaped

actuating | everad8siaaPoid gshdhtdbalies WGy ddder, B for aqtical
notion therewith. The |ever 48 have a horizontal arm 49 extendi ng through

a hogizomm ala gy o pidsdurte [PadE) 48] 48112 4rarr el dlildamcd d818F ei n al ong
the longitudinal path of.-the slide fastener chain F. A vertical arm 51 of
the | evedisi@osed ene avn iemth chiddeedf Xhe phihalxtbereden®3 angd tudinal ly
t heret hrough for receiving therein a slide bar 53. The slide bar 53 is

~ cont i nuokxtends gekbngvichel iengthilaf rkhe gmnah fddd A8 sh@&be in Figure 2 by?
means of a tension spring 54 attached at one end to the vertical arm 51,
and at tPEeSTURS Rafs 4@ thdaNpdihely respefiivedafitaRe Pwiad®ms The slide
bar 53 is_provided at the |lower_end with a pair of |ocating pins 55,55 e
adapt ed ﬁ)’ {)fo}%’c‘imf?ﬁ o} RS e WESPRIRE ddjsaddtierengaged - N/

10 couplihg element rows E,E against.;he deep guide groove
- portion 37b of the die 21,.as.shown in Figures 11 and 1l2.
As shown in Figure 2, the7indexing means 26 is
disposed éne'side of the ﬁunch_blade'23 and comprises an
inverted L-shaped actuating lever_4§ sﬁpported by the
15 = punch holder 24 fof vertical motion therewith. The lever
48 have a horizontal arm 49 extending through a horizontal
groove 50 in the punch holder 24 and slidable therein
along the longitudinal path of the slide fastener chain F.
: A vertical arm 51 of the-léver 48 has a vértical channel
20 52 ektending longitudinally therethroﬁgh for receiving
therein é slide bér 53. The slidé:bar 53ii§ continuously
urged toward its fﬁllyretracted.position shown in Pigure
2 by means of ; tension spring 54:attéched-a£ one end to
the vertical arm 51, and at the othér.end, to the upper
25 end of the slide bar 53. Thé slide sar 53 is p&ovided
ét the lower end with a pair, of 1qcating pins 55,55
adapted to project into the space between two adjacent

individual couplingjelements_located somewhat rearwardly



ndi vi dual coupling el enents |ocated sonewhat rearwardly . 9 or upstream

Qs vie d fromthe, feed direction of the slide fastener chain F, of the 7N\
earnv??;qoupring el erent to be renoved fromgone of the coupling erenen‘m’

tows ‘E,E. The actuating l'ever 48 is nornaFT;BUrged toward the right 5 <ggJ

“bunch ol der 24 SRaTPREFALr of® SYEERRA ESR VI 4Kl uAefth B VBT e

post 57 is nount §i'i§8 EQEE%&Z&HhOPPO&f t‘ﬁ’%gﬂl r Gl MRS ld Xier M

51 of the actuator Tever across the punc er 24. 10 The post 57
has a cam surfacgeSBef Aehdved Neroh el NOF detie %@@Mé&ﬁ@ ARG, By th
a camfollower in the formof a roller 59 rotatably nounted on the distal
end of the horizghéahctiatifg ldWer c4n Ssinaea Xy anrged ttowdrdrchpeight
gnclined portion 58a and a |ower vertical por- 15 tion 58b contiguous to
the inclinedsporasomiégBed idheigueé i 2icby snedrs copo t¢omprsdssionl speing 56
.follower roller 59 are adapted.to coact for noving the actuating |ever 51 .
~and hence the | odating petwess, the tpunch hokdenr24 and ghedistrbmstiak to
-the feed direction 38 of the slide 20 fastener chain F,_against the

‘tompressi on spri fBesBOTREPREAY B ad2nedn GIPEHENYE PSR 7 (ot IRRunRed,iqn
th ti | | 58b will ‘k t he | t.i ' , b5 t at-
e 1ot epoct vethR, RS Pholn GEpetLre SHEATATY B e et Oiest ath 'S0 2

jzififﬁhg ”Eans'ngi%hQIQgggggoéolg&érL%%"%ééﬁ%s the punéh holder 24.

10 The post 57 has a cam surface 58 facing the punch holder
24 and adapted to engagé with a ¢am-followef in the form
- of a.roller 59 rotatably mounted on the distal end of

the horizontal arm 49. The cam surface 58 consists of

n upper inclined portioﬁ-585 an&-a_lbwer vertical pof-
15 tion 58b contiguoué-éo the inclined portion 58a. The
inclined sﬁrface portiph 58a and the follower roller 59
are adapted to coact for moving the actuating lever 51
and'hence the 10céting.pins 55,55 to the left or in a
AN _ direction opposite to the feed direction 38 of the slide
- 20 fastener chain F, against the compres#ion spring 56.
- Rolling engagement of the follower roller 59 with the
vertical surface pd:tion 58b will kegp'the locating pins
s . . 55,55 rest at their-respective fixed final positions

shown in Figure 8.

25 The indexing means 26 is-arranged to act upon the
sliae fastener chain F prior to arrival of the cutting
edges_27,27 of the punch blade 23 at the top surface of

the coupling elements E, as described below with.reference




“slide fastener chain F prior to arrival of the cutting edges 27,27 of the
(ﬁpu h bl ade 23 at the top surface of the coup[ing el ement 5. E, as descri bed
’.mb? W Wi th reference - 10 - to...fhoures 2 and 6- 8. Wen the pl.unger 25
i grated to nove the punch bl ade 23 downwardly toward the die 21 from-
osigbppiﬁgpgg_ﬁnaﬁaggre g, the actuating lever 48 and the slide 5 3/
bar 53 start hoving, together with the punch hol der 24, downwardly toward
the slide fastegrénChRénplungsei 28dis nopéeaed deo gnove etBd punthe die 21.

- As the punch hol der 24 descends, the tips of the respective |ocating pins
55, 55 stblk@eapai dswnwardlipcroward the ndiss2y Hromhbhe(Oposipper surfaces of
the coupling elenents E, E, as.shown in Figure 6 During that  tine,

t he. act ushowg finvBigusgei 2, Cohei agbuating obeyer 482ndttheesiEd’ion spring
54. Further descending novenent of the punch ol der the foll ower

24 brings
rol | &r ?barngg gtarﬁgmengagenﬁﬁseiher R Eh% RHE??nEﬁPéégggén 58a of the
cam surf ace t i t 57. t L] Y| 59 | -
The i ncl ﬁﬁgawssaiyoﬁggggéhﬂﬁﬁ BI3teafantner ehdin BrebRiegh 2ne” © "
. actuat i . .48 MoV, h fh.Ornin t ) ' R h
el conrcdRiag oTBrve, 0 LA thE 18" 34 AE PhEEhO RBRRELIS O Lhe

pr oj ect s 4i,n spage bet ueepet J s LOO§ Nb C i ng. el'e- nents
E, E of o%é'ggs%ggd?htgggng% edggoﬁg??g§§§§§%%%§'}%3§E%# ,nggshomm in -
Figure 755384 LheikkNggh@hat! B4 then ride harmlessly on the ' ~

10 upper surfaces of the coupling elements E,E, as shown
in Figure 6. 'quiné.that'time, the actuating lever 48
is continu9#§ly lewered against the tension spring'54,

Further descending movement of the punch Folder 24

_briggs' the foilower roller 59 into }rolling encj.agement

15 with the inclined portion 58a of the cam surface 58 on
the_upright post 57. As the follower roller 59 rolls on
the inclined portidn 58a down toward thé vertical portion
58b, the acﬁuating lever 48 moves to the left or in the.
direction opposite to the'tape-feeding directidn 38 - —/

20 '(Figure 2) so that each locating pin 55 projects into
the space beﬁween.two adjacent inaividual coupling ele-
ments E,E of one_o£ the intereﬁgaged coupling élemenﬁ
rows E,E, as shown in Figure 7, and then-tﬁe_locating. ?
pins 55,55 bring the slide fastener chain F into:thé'

. 25 de;ired posiﬁion with-re;pect to the punch blade and die
23 and 21, the desi:ed position being indicated in Figure
8; Thereafter, the cutting edges 27,27 of the punch

blade 23 act on the upper surface of the coupling elements



plns 55, 55 brlng t he sllde fastener chain F into the .25 . desired position
Wi th T ect to the punch -bl ade and die 23 and 21, the desi r ed pOS dn
bei ng: { indicated.in Figure 8. Thereafter, i?e cutting edges 27, 27 ( e[.
ipunch bl ade 23 act on the upper surface of he "coupl i ng elenents -

{f Gscut ti ng th?@qﬁi%&%@g @h%oEﬂkbggngésgﬁnééaﬁigﬁg éléﬁﬁ gLs 89&£§SQO”d'”9

:to the length o € S ac section el enent-cutting

soperation, the fal lg@ﬁeo&etrahggnégnaoebl eueslteag{-.ﬁl beEh&hspxeéLseehén

.portion 58b of the“cam sur 58, "with the reSult that the locating pins

©55, 55 and the slifipef Foicmaar, Chaking 8he KEBheh€Studtih§CobpefLERER] | ¥Re
.final desired position shown in Figure 8. The above description of indexing

imeans OperatlOn$OMQowewa$og&§ﬁn59ncbhe1ﬂaesnﬁblﬁﬁllhdh the tveptbéalhe
irespective |locating pin 55 |l owered onto the upper surface of the coupllng
el ement E 5Showb¢tsamh56btoﬁethheceaseprﬁade BAst wathh thehreselhti hgapi n 55
" lowers directly or in the “first -instance into the space between the two ,
adj acent 15  eltBfedesaking pinsnd8.b5 padpshet sdhde Sasteper chainglre 7,

. ~the coactlng inclin cam surface_ and follower roller_58a and_59 enable the
-1 oeating pins 5§r§5i98tl6@§Feth§h§FFdEePB§F§ﬁ¥F Ehaph fephrefcPosiFiel

position of Figure 8. Assum ng that the slide fastener chaln F

‘lhas advanced a ﬁP@@@téPnFﬁgngeﬁgth al ong the gui de groove

Tii,‘/ The above description of indexing meap5'operations
f 10 was given on the assnﬁption that the éip of the respective

locating pin 55 lowered onto the uéper surface of the |
coupling element E. éhould such not be the case, and,
instead, each locating pin 55 lowers directly or in the
first instance into the space‘between.the two adjacent

15 elements E,E,.assumed to.be positioned aSIShown'in
Figure 7, the coecting inclined cam surface and follower
roller 58a and 59 enable-the'locating pins 55;55-to

| locate the slide fastener chain F in theidesired'position

- of-Figure 8. -

20 Assuming that the slide fastener chain F has
advanced. a predetermined length along the guide groove

°37 in the die 21 and has come to a stop with the aid of

e

theﬁlocatingﬁpinSnSS,SS at the position'ihdicated in
Figure_s, it wili be seen ﬁhat.a group of the interengaged
25 coupling elements (four in the illustrated embddiment)
Eé,E3,E4 and Eg in. that length which is to be cut is cut
by the cutting edges 27,27 of the punch blade 23. A pair

i .of coupling elements E; /Eg located next to the endmost




* 37 in the die 21 and has cone to a stop. wth the ai.d of the Iocatihg pi ns

55 at the position-indicated in Figure 8, it will be seen that a group
of &}8\i nterengaged 25  coupling 2ments (four in the illustrated
e ent) [err]and [err]in that” I€hgth which is to be cut is cut by the™;

cut tTfg edges, 27, 27-of the. ch bl ade Fo Lng el enents v/
[err] ?oﬁ%jghlﬁ%x? et 5t5° p?céﬁge%iiégﬂ#ﬁfgﬁééégﬁ% ?err]
respective | S 1. ' L thyt ' | O Hf unch bl ad
5 i eh VREK Hp g dhatiious 31 I I Kho B R B S e P being.

out of reggLs L4 5 ' Shafi Daterdd ' tiemght into
vertical?g%i%%%%%%EQY%ng?ﬁ%iéggggfﬁgfe reﬁ%gfs 32, 32 ?ﬁm?ﬁé punch bl ade 23.
Accord- hngl Yeid§ b€ SENBéghsese witWeshencistting edgesal? 5285 of the wing
portions—3%, (33) engage the respective coupl- ing elenments El, (E6) and

pr ogs essanel Peihgt booughtgintd verticalioahigmmentiwithttherespective
~lateral branches 41, (40) -in the slot 39, as seen from Figures 11 and 12.
Wen t herpspebtbiadeeliefiovdz, 3pwin dthe apagch rbhadec2di e 2939rdne coupl i ng

element [err]will return to'its_horizontal positjon sych shown in Figure
11. 15 gngly,'aEUth?oPBQQheBb?@ﬁ %3r%?%c?ﬂg?het%%u§+$ﬁﬁagf§n€gt pitch or *

the stri t bei ng, | ocal | ted oy, shrunk, the slide. fast
chai n F Banchet ARIcpeTBAoBoRNI 190 SEten Ghe( FECHRSFFER RSPt on shown -

'n Figurg 8 FLaures 8208 ]0ahk' §R552LEs Y& y CLETENL CREFSLT ONS .
10 them downwardly into the respective lateral branches | '
41, (40) in the slot 39, as seen from Figures 11 and 12.
When the punch blade 23 moves upwardly away £rom the die
21, the coupling eleﬁent'El,(Es) will return to its
horizontal position such és.shown in Figure 1ll.
15 ﬁue to aggregated errors in the coupling element -
| pitch or the stringer tapes being locally elongated or
shrunk, £he slide fastener chain F can not always be
brought to a stop at the desired position shown in Figure
8. Figures 9 and 10 illusfrate such element conditions
20 just déécribed above. | | .
In Figure 9, 5 pair of rows of‘interengagéd-dis—~ T
crete-coupliné'eleﬁents E,E of a slide fastener chain F
is shrunk andmhas.an.element-pitchlsmallér thaﬁ that
shown in Figure 8., A coupling-element Eg located next
55 '‘to an endmost coupling element Es to be cut is éligned-
with the wing éortion 33 of the punch blade 23. .AlthOugh
- wing portion 33 extends trénsversely across the couplipg

element Eg, the relief 32 in the punch blade 23 protects



-?O jusf described above. In Figure 9, a pair of rows of interengaged dis-

¢rete.cqupling elements E E of a slide fastener chain £ is shrunk. and has

“an el nt pitch smallI'er than that shown in Figure 8. A coupling ele % 6
aned
A

focat ed next 25 to an endnost coupling etek®mt [err] to be cut is 4
“$k;hathe wi ng portion 33 of the punch blade 23., Althouggé* * W hg S
.portion 33 extentBetFaRRYERS P1eBRR b ES t HEOR RPN FH ke HPECUEHEG e i of
32 in the punch bl ade % otects  -13- the coupling elenment E6 from
bei ng cut by t he®E8E®i g'g@ges 27,27.- - - Figure 10 shows a slide fastener

Ghich is ol ongat 8 ang Fifut o4O Mo € FIEEFaE WL F ety

ki 8. Th ' 1 ] t
s oupt noecRalEip PR 8 LIRMMIERA Magh e ER L
&l ement: E6 .ag) ac@AlchOis h&l&@?@iédlgaﬂéﬁeﬁ@@tar{ edYdmentIpiicH frddddis-tHdh
e

“trated condition, a space section can be forned by the punch bl ade 23
W thout affectinghabeshowp! inorFgwrens. [ eThd .winy (gustioM B3 ,of ghepunch

bl ade 23 ensures that the coupling elenents [err] |ocated, respectively,
adpa- cent-to thpubhehnbhade c23péxtends cammiss [an r¢ndnosiy eiuplbing chpsrte
.ends of the gap S to be forned are prevented frombeing half or partly cut,
regardl ess of thBsabovee aetchubett ctememishantliaf ohsouplcong dIrpent iBe i s
;Effj)ble- . adjacent to the coupling element Es. Under-the illus-
| 10 trated'condition, a space Section can be formed by the
punch blade 23 without affecting the coupling element Eg.
| In this manner, the punch blade 23 ensures that -
the coupling elements E;.Eg located, respectively, adjaQ
ceﬁt to ﬁhe terminai cbupling e;ementé E;,Eg lying at
15 oﬁposite ends of the gap.é to be formed are prevented
from being half or partly:cuﬁ, regardless of the above-
described elément_conditiénsl. Accordingly, it is possible

to form a space section S devoid of coupling element E

accurately without interférencé with a subsequent finish-
20 ing opefation, with the result that aﬁ increased rate of
production can be achieved; Each of the coupliqg elements.
Ej,Eg has a éoupling-head with lateral projection h so
that-a_slider can-pas$ through the coupling elementsEj,Eg

smoothly froﬁ-any of opposite directions to open and

o 25 close an individual slide fastener which has been sepa-

rated frcm_ﬁhe-slide fastenef chain P.




.to forma space secti oi d of coupling el ement E accurately without
/lnte renc “Hj’ﬂﬂﬂ(ﬂ t finish- 20 i ng operati,on,.with the result
Tha éﬁ |ncr L duction can be achieved. Each of the.coupling
el ek El, E6 has a .coupling head_ h_lateral projection.h so that a -
sl i der can pass through the coupling &l enent [err] snmoothly from any of
opposite gbégﬁ |ons to open and 25 cl ose an individual slide fastener
2kanshas *Sepa- rated fromthe slide fastener chain F. - 14 -
1. An appar agis Rgo5- c ¢hiy0n dpyebdse&ttenplin
elements in a cont|n%}gus&'gﬁré@'{1 StEﬂE?thg?ﬁﬂhgglng g galr of roas o?

i nterengageq geyRlignesekeupliag bﬁamaaﬂarahua econpihaong alsdeation- ary die
havi ng an ‘el ongated vertical slot opening to the top surface of the die for

~under | yi ngagtenert ehaigaded- havihgrig phémeofsrowsr ofi pnbernendgadpdnch bl ade
movabl e toward and away fromsaid die and having cutting edges

pr oj ect ablcoupliings aillémentsgdEed thet apparatus REUPRESiRgeref§ageaToupl i ng

el ement along a length corresponding to the length of .the ace section to
be for medaryndiecdRey heypossﬁ@eeﬂ§n§&t65p8ﬁ6F1§P&dé PGr‘?%gatlng the slide

fastener chain in the desired p05|t|o | ati,ve .t o sai.d._punch bl ade,
char act er CPe@ing i4eathestPrc SHELAGTSde the aPdeqifop Bage; ﬁgﬁagopp05|te S|des

of .said punch
' pthe Jﬂé@iangaged coupllng elements, a rec1procat1ng . »

punch_blade 423 movable toward and away from said die e

~and haﬁing cntting.edges'+e?+ projectable’into said
'elongated'slot fdr'cntting the interengaged coupling
element along a length correspondlng to the length of

‘the space section to be formed, and means +2&f respons;ve
to said pﬁnch blade for locating the.slide-fastener chain
in the desired pOSition relative to said punch blade,
characterlzed 1n that sald cuttlng edges +£4—é#+-are
-disposed along opposite sides of said punch blade 237,
said punch blade +%&+ being-relieved at opposite ends \_)

'along said cutting edges so as to form a pair of wing

portions +&%—3++ dlsposed one on each side of said punch .

blade, and that said elongated-slot +%9+~1n said die 21>
has at 1ts opp051te ends. a pair of lateral branches %46—-
43 dzsposed one on each side of said elongated slot .in
opp051te relatlon to said sides of said punch blades 23
on which said wing portlons +96—64+-are dlsposed,
respectively.

2.  Aan apparatus accordlng to claim.1l, each said::
wing portion +aa—54+-hav1ng a- length substantlally equal
to half the element pltch.



f

sai d punch bl ade being relieved at opposite ends I tnﬂung edges
‘50 as‘tg forma pair of wing portions di sposedm mmm‘mﬂ " g
punch- b1ade and that “said elongated slot in said die has"at® it's ogpeé e
‘ends a pair of lateral branches disposed Dnkdoh each side of said el bagated

S|Qk.ln opp05|te.relatisn to said sides -of sajgd unch Iad on ICh‘fald

wing portions are disp sedAnrégB%E?FV%I§CCQF 1 d%&ﬁ
| 1, h d ti al t
hait the of oment VPBROrEEEh; §Ba-aRY M fas HAY L %@%%%%P%%‘?%M T, each

said wing portiogyhgyypg eglanaiﬁgeg?ﬂwﬂiﬁc%a%% ;é&éffsé’sa%%gf%' on

i ncreases progressively in cross ing to
claim1, said el gpgakedestPbn. being | onger than the Iength of said punch
plade by a di stance substantlally equal to half the elenent pitch. 5. An
apparatus according to glai Ahlappar&tascaboytding NtdtSLa0p BUrdet® a guide
groove (37)- for receiving a length of the slide fastener chain along a
tongi tudi nal pat elongatiequsliot g#38¥cbeingi tonger othan pthe béngpaocet shil | ow

- groove portions for receiving the tapes of the slide fastener chain, and
“ punch blade 4233 by a dlstance substantially equal to

half the element pitch.

5. An-appdratus according to claim 1, said die
42¥r having in its ﬁop surfece a guide groove +37) for
reeeiving a 1ength:of the slide fastener chain 4F along

a longitudinal path, said guide groove consisting of a

o L s ————— " -

pair of spaced shallow groove portions +843—34a+ for
; . rece1v1ng the tapes-+¥+-of the slide fastener chain, and
! | . a deep groove portion‘+§?§T extending between said
. shallow groove portions for'receivihg the interengaéed
coupling elements, said iaterel branches 48743 extend-
ing in opposite directions acress said deep groove
poftion into said shallow-groove pertions, respectively.
6. - An apparatus according to claim 1, said

punch blade 423+ beiﬁg supported by a punch holder 24+,
sald locatlng means compr1s1ng a sllde bar +§3+'hav1ng
Tat the lower end a pair of locatlng pins +455+55) adapted

to project into the spaces between two adjacent pairs

of the interengaged-eoup;ing elements prior to action
, of the cutting blade on the interengaged coupling ele~
ments, means {(48+54}) disposed at one side. of eaid punch

blade for slidably holding said slide bar and movable

mer o haiamar—— g oy oy e s bt § . i Aan 6 R P ¢ s W=



“-a deep groo ' ext endi ng between said shal |l ow groove portions for
. f,v_r\:ece t ﬂﬂHﬁgﬂj"toupl ing el enents, said |ateral. branches extend-
“{ ing po L wracross sajd deep groove portion into said

" shal \6bw/gr oove portrons,.respectiVeﬁy.'B. An appar atus according to clai A

1, sard pupch bl ade being, . rf tgw%? e SEH cating neanse
cgrrp[i 3 i nﬁlggs??h‘g %‘é?cn‘%ﬁ#%éépaé%%l%nvér e dh%cggi sFé%% Ct-Idbéc)'ati nggpi ns
adapted to_proj kggp _ JESHh ' | an t he

!nt er engaﬁ%ﬁ @%%%%l g el &exr;g%(?%égs?%?éjti_o actéi%\ﬁs%?é f&himcif?i%g_égfade on the
i nt er enga oHRL.i 5 S1olRE: ' Siesh @t iwneasd deoddisai-d punch
. bl ade forggg?gagg$ ﬁg?g%ﬁ% gg?%.é?idéﬂ%%?pgﬁﬂ novable  wth s;?g.pugch
hol der t op@gds@ngnaneyifsendsoedtion, aong neaid losgbtedinal tpetbt her side
of said punch Blade for feeding-said |ocating pi‘ns held in said hol ding
nmeans, inof thessliideefasbenarochaini dthergby Uoringipatthefsiides|ide
fastener chain, thereby bringing. the slide fastener_chain into the desired
position Eakaener chaiheiptacthe| desired pesitpearrelativeckai Heto claim
6, said hoId-.ing means conprising an inverted L-shaped actuating

| ever havi pynghhblademt al armand a vertical arm said horizontal arm being®
slidably nmounted_in a horizonta

vertical arm havi'ng énVQPPFEQFu%hg%%§¥gi%§?5§3%ﬂagﬁngp Dol defsrg82id

ing means comprising an inverted L-shaped actuating : «

-
.

lever +48% héving a horizontal arm 499 and a vertical
arm 5+, said horizontaliarm being sLidably mounted in
.a horizontal-groove +5G+.in.said'puncﬁ-holder, said
_vértical ;rm.having a vertical channel 452} extending
longitudinally therethrough for recéiving therein said
slide arm, and a ténsion spring 454 connected at one
end to said vertical arm, and at the other end, to the
upper end of said slide bar. |
8. An épparatus aécording to claim 6, said feed-
ing means comprising-ah ﬁpright pést +5%#r mounted on .
said die and haviné é cam surface 458y, a follower roller

599 rotatably mounted dn the distal end of said horizon-

tal arm, and a compression spring +56)> acting between

n

said punch holder and said horizontal arm for urging
said holding means in a second direction opposite to
said first direction, said cam surface and said follower
.roller béing adapted, in response to the moveﬁent of |
said punch blade,'to coact to enable said locating pins

to first project into said element spaces, second bring



l'ongi tudi nal I'y therethrough for receiving ther l“ m. an
tensionsspring connected at one end to said vemnuﬂimlﬂl “mn“l th gb r
end, t'd the upper end ‘of saidslide bar. 8. An *apparhtus accdrding
.claim6, said feed- ing neans conprising -aklpright post nounted on said
dig.and having a camsurface a follower roller rotatably nmounted on the

di stal end of satbenhstidenfastener whain intoihe fassired man tionngnd

“bet ween sai d punch hol der and sajd horizontal arm f.or urging said holdin
nmeans in a seconfiRenrEeeR obhPphbide Lastansy Fhaid %ﬁﬁﬁ&ﬁg(ﬁ¥ the Aesiged
‘'surface and said folLomer roll er being adapted, in response to the novenent
“of said punch bl BAB8*+*1"toact to enable said l'ocating pins to first project

-into said el enent spaceg, co ino ;I;;I%] 111 ]EEI 1 -
17 - the slide fas_tener§&_h:ﬁ£% %%F%ﬂ‘gs qaeqsl re p%l‘%]qllj%‘h anjsld't er?lkjceaé% t he
slide fastener C_Qékfaéé’%éﬁ‘&i@éiﬂ?%@'eéﬂrﬁf’cfﬂ%é'@beﬁ-su PRSI GRLUS
according to claim38, said camsurface consisting of an inclined upper
surface facing sgadingrsaidli £Eedt Qi Pedk Fory Aind GRlvd AViRsa 1S Wdwae fifidcious
t0 sai'd upper surface. o _ : _ o

~ +58b) contigyous to said upper surface.
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