FORVMATI ON OF ELEMENT- FREE SPACES I N SLI DE FASTENER CHAI NS The present
invention relates to the formation of elenent-free spaces or gaps in slide
fast ener chai ns havi ng |nternesh|ng rows of continuous filamentary coupling
el enents sewn to confronting longitudinal 5 edges of slide fastener
stringér tapes*~There is known an apparatus for gapping a-sli de fastgner
chai.n by cutting interdigitating rows of helically c0|Ied‘c0upf|ng ‘e ement s
over a length and pushing upwardly the severed coupllng el ements of f 10
stringer tapes to thereby forman el enent-free space or gap equal to the

| engt h (Japanese Lai d-Open Patent Publication No. 56-156104 published on
Decenber 2, 1981). More specifically, the disclosed apparatus has upper and
| omer gripers for gripping the stringer tapes 15 and a cutter bl ade
novabl e toward a lower die for thrusting into thelength of interneshing
coupling el enents placed against the lower die to cut off upper legs of the
coupling el enents above coupling heads -2- thereof After the desired.
upper |l egs of the coupling el enments have been cut off, a knockout blade is
noved upwardly between the stringer tapes across the horizontal plane
thereof to forcibly renove the severed 5 coupling elenents off sew ng
stitches on the stringer tapes ' -1~

FORMATION OF ELEMENT-FREE SPACES

IN SLIDE FASTENER CHAINS

\ : The present invention relates to the formation
of element-free spaces or gaps in slide fastener chains
having intermeshing rows of continuous filamentary

coupling elements sewn to confronting longitudinal

wn

edges of slide fastener stringer tapes.

There is known an apparatus for gapping a slics
fastener chain by cuﬁting interdigitating rows of
hellcalLy coiled couollng elements over a length and
pustiing upwardly the seversd coupling elements of*

10 stringer tapes to thereby form an elemen:—free space or

~ gap equal to the length (Japanese Laid-Open Patent

Publication No. 56-156104 published on December 2,
1981). More specifically, the disclosed apparatus has
upper and lower gripers for gripping the stringer ta;es
15 and a cutter blade movable toward a lower die for
thrusting into the length of intermeshing coupling
elements placed agaianst the lower.die to cut off u?pe-

legs of the coupling elements above coupling heads



The above conventional gappi ng apparatus has the follow ng di sadvant ages:
Since the upper legs of desired coupling elenents are severed by the cutter
10 bl ade having a single cutting edge, the cut edges of the coupling &
elenents are relatively renote fromthe sew ng-stitches by which the
coupling elements are fastened to the stringer tapes. Additionally, the
severed coupling el ements are noved merely upmardly by 15 the knockout
bl.ade until they are freed fromthe stringer_tapes. Under such conditions,
a largesforce has to be inposed by the knockout blade on the cut-off

coupl i ng. el enentihdredfaD WE telfe thk desiteds uppagelegapes, titet Bouptingsul t
that the sewing stitches and/or 20 the stringer tapes are likely to be torn -
apart or othervmeﬂem@mﬁmgédwun&eenunuueofﬁncasknénkbh&rb&hdenxgappve@
apparatus is disclosed in Japanese Patent Publication No. 45-297 publlshed
on January 8, 1¥Eyarfly hedweegaSpengtapparat 63rassacrags 250 pper and | over

D1 ades. or pr esdidtg ”% TtatyBioge HheErRlchinsoRoiBinseBPERothy Seveged " ®"
2gainst the Gt ielldeS kaaids SEE LAUTLS! 803 BhelNn EAUPLERIASLET™S

beIOM/coupllng hea e gap I Nng apparatus o sclosed
type, the .punch ga flat or arcuate |lower end surface for contacting the -
b5 coupling el enents. Wen the punch presses t he. | engt h

R
The above conventional gapping apparatus has the

following disadvantages: Since the upper legs of
desired coﬁpling elements are severed by the cutter

10 blade having a single cutting edge, the cut edges of - -
the coupling elements are relativély.remoge-from the
sewing stitches by'ﬁhich the coupling-elements.are'
fastened to the'stringer tapes. Additionally, the
severed-coﬁpling elements are moved merely upwardly by

15 the knockout blade until they are freed from the
stringer tapes. -Under such conditions, a large force
has to-be.imposed by the kno;kout blade on the cut-off
coupling elements to remove-them ffom the stringer ..

tapes, with the result that the:sewing stitches and/or

«f

20 the stringer tapes are likely to be torn apart or.

(2]

otherwise damaged under undue forces.
~ Another chain gapping apparatus is disclosed ih
Japanese Patent Publication No. 45-297 published on
January 8, 1970. The chain gapping apparatus also"has.f
25 uppef.and lower grippers for gripping stringer tapes
and_a'flat punch movable toward cutter'bladés-for

pressing a length of intermeshing coupling elements



T

of - coupllng el enent s agai nst . the cutter bl ades, the coupllng el

. apt to slip longitudinally agai nst the flat
_fi24 ing to position the slide fastener chain with 10

orn1ng a gap or space in the slide fastener chain. The punc
another problemat .the time of renoving the severed coupling el
the stringer tapes by depreSS|ng the punch and the cutter blade

s hovenent .

bl ades.

enent s ar e

h- causes *
enents. off
s with the

Iomer surface of the punch t hus
respect to the punch

- . severed coupling elenents 15 sandwizched t her ebet ween.  During the dommmard

_ of the punch and the cutter blades, the severed coupling elegﬁnts'
are |ikelagaiastothel engiterdblades totbutesﬁécﬂoWertmegsuofhthed the cutter -~

As a result, some severed coupling elenents at an end

of the 20

gap to bedupling adsmenspl@ségwospuaﬂleﬁghgéﬁéthﬁFeﬁftheruhbﬁ and the’
cutter blades and will fremain. unrenoyed qQn .t he st

to a f|r§FR§§6§bF9§Prﬁﬁ€spP§séﬁﬁ AASShesEH, t¥RBr et PBG?dgg a

f
R Iy e R %B?Eeﬁg?h?o

secured t éyri gfgmghtgape%hen tﬁe Bﬁn%ﬁWbQQSEQEEQﬁ§ qaﬁghav'

“heads 5an

‘legs, conprising the steps of: (a) gripping the

- tapes wiidr LIty KRR ag@UBEtythRPRutter blades, the

10

coupling elements are apt to slip longitudinally
against the flat lower surface of the punch thus
failing to positien the slide fastener chain with
respect to the punch in.forming a gap or space in the
slide fastenertchain. The punch causes another:problem

at the time of removing the severed coupling elements

- off the stringer tapes by depressing the punch and the

15

20

cutter blades with the severed coupling.elements

 sandwiched therebetween. During the downward movement

of the punch and. the cutter blades, the severed
coupling elements are likely to move longitudinally

with respect to the punch and the cutter blades. As a

'result, some severed coupling elements at an end of the

' gap to be formed are displaced out of engagement with-

the punch and the cutter blades and will remain

-unremoved on' the strlnger tapes..

25

According to a first aspect of ‘the present
inventlon, there is provided a method of forming an -

element-free-space_in-e slide fastener chain composed

row of coupling elements secured to the stringer tapes.

Accor di ng
nmet hod of-

_osed of a
i ng el enents

ng coupling
strlnger

- of a pair of stringer tapes supporting an intermeshing -

g,

- 4



5 (b) lowering the coupllng hea 5. wi't h a. punch blade for exposure
to fixed cutter blades; (c) cutting off the |ower |egs of the coupling

el enents on the fixed cutter blades; (d) lifting.thé severed coupling 44
el emerits while 10 being sandwi.ched between the punch blade and a knockout
bl ade vertically aligned therewith until the severed coupling elements are
removed out of engagement with the sewing threads; (e) holding the coupling
el enents with the punch 15 bl ade agai nst Iongltudlnal di spl acenent with
respect™to the punch bl ade during said eugting and lifting steps (c) and
(d); and (f) holdlng the sewing threads in engagenent with the upper -
gri ppers dur|ruysxnwhﬂgfthrgpdse@addbavfﬂg couplingcheadsn@gntio laweacond
aspect of the present .invention, there is provided an apparatus for -form ng
an- el enent - frekegﬁa.aommprssisﬁgdﬁ:éasteperofhal n conposed of a pair of
stringer tapes supporting an intermeshing row of coupling el enents secured
to the 25 stringer tdpes dnipminggthersgtringed hapeagwibgpnpngr -5- heads
and | ower ‘| egs, said apparatus- conpr|5|ng (a) a pair of |ower grippers
stransversely gricpens andalowen lgrigpers: pair of upper grippers '

transversely spaced 5. from'each other and fOSltloned bel ow sai d upper;
. 5 (b) lowering the coupling heads with a punch

< blade for exposure to fixed cutter blades-
(c) cutting off the lower legs of the coupling
o " elements on the fixed.cutter blades; |
| | | (d) lifting*the'severed-coupling elements while
10 being sandwiched between the punch blade and a knockout
blade vertically aligned therewith until the severed
coupliug elements'are removed.out'of'engagement:with
‘the sewing threads;
(e) holding,the couuling'elements with ‘the punch
15 bladeﬁagainsé longitudinal'displacement with.respeet to the
punch blade during said cutting and lifting steps (c) and.
\-" (d); and ' ' S

L]

(f) holding the sewing threads in engagement

o

with the upper grippe#s_during said 1ifting step (d)f_
.20 - According to a second aspect of the present |
invention, there is prouided;au-apparatusnforzforming
an element~free-space.in.a.elide fastener chain
composed ef_a-pair of sﬁriuger:tapes supporﬁing an
intermeshing row of coupling elements secured to:the

25 stringer tapes by sewing threads and having coupling



gripbérs '?a|d | over . grlppers being vertically movable toward said upper.
grippers for gripping therewith the stringer t apes t her ebetween with the

coupl gry el enents positioned upwardly; 10 (c).a pair of flxed

. cutter bl ades di sposed between said | ower grippers and having a pair of
upper - cutter edges, respectively; (d Sa-knockout bl ade extendi ng between"

sai d-fixed cutter blades and vertical Iy novabl e bet ween sai d 15 upper

gri pper Q?ﬂs i i ade disposed , -
"_'.'.upwardlﬁ/l %ﬁdw¥§¥§ |g% a1 sagﬁ9§§85§eﬁﬁsal nocklﬁﬂ bl ade and nnvagle
'*283’2[%31%@%’?% B ‘F"iﬂ"g? GEibbg-p toopiRer bl YRl o
edges, .53 dg%y: éfe and: sai d knockout bl ade belng noval be - upwar dl y
W th the sever ed- ing el enents sandwi-ched t herebetween; and. (f) sai d

upper grippers ¢ W'i‘gpﬂeé‘rﬁffﬁﬁpéf‘géﬁiE?ef?etiﬁﬁ’sf}grbgﬁ?a@%a‘@@d e the

severed coupling 25 enent's are being fted by said "punch bl ade and said

“knockoute romadch otHer |dnd Spdl L RyRed PBSE6R! alil GppeE Of the present

.invention to provide an apparatus for forming an el enent- free space in a -

© sli de. f grippRirsshaiald)l Wi \ripserer 6l t9Upet BYcallegenbrabdei 'y and
,snDotth from5 ~ stringer tapes without" breaking or damaging semﬁng

toward- said ‘upper: grippers for gripping therewith the
"i_'strlnger_tepes;therebetween with the coupling elements
~ positioned upwardly; - . o L N
iD (c) a pair of fixed curter:blades,disposed - | )
:between said IOWer-grippers andphaving'a pair of.upper :
:cutter edges,'respectiuely;- _ ' |
(d) a knockout blade extendingibetween said
fixed cutter blades and vertically movable between said
15 ‘upper grippers-and_beﬁween seid-lgner grippers;
(e) a punch-blade-diqused upwardlfzof and in
.vertical alignment with said knoekout plade and movable
toward seid knqckgut blade for depressing Ehe.coupling : _ _{~)
| heads of the coupling elements to cut off the lower O o
' 20 legs thereCEfon Saidfcutter:edges,;saidfpunch-bladeland;
said knockgut;blade*beingimcvalbe=upwardly;with_the_
. _severedlcoupllng'elemenES'sanGWiched“tﬁerebetween} and
B (£) said upper grippers having means - for
.engaging the sewing ‘threads while the severed coupling -

25 elements are belng lifted by said punch blade and said

knockout blade.



threads and/or stringer tapes. It is further belleved possi bl.e- by means. of
the present invention to-provide a nhethod of - ‘form ng an el enent-free space -
in a slide fastener chain by 10 renovi ng severed coupling el ements easily
and srioothly from stringer tapes w thout breaking or damagi ng sew ng
threads and/ or stringer tapes. It is further believed possible by ne ns of
the present invention to provide a punch'bﬁade for use in.15 an apphr at us
for formng an el ement-free space in a slide fastener chain, the punch

bl ade’ be¥ ng capabl e of easily and accurately positioning successive

coupling-el ement's ong ¢ hfscﬂ@l{h\fé’é P %’ iefﬁ,ﬂ”ﬂ\ééﬁé”G?rtﬁé‘pﬁﬁeégﬂtm

renoving . the severed coupling elenents fromt stringer tapes wthout
fail. The inventdvhtidd the gaselddesh byp;ywams ekFPFermihg &RTBILERBALLO

the acconpanyi ng draw ngs, .wherein:- . -7- Figure 1-is a front elevational
vi ew of an appafireee tmceembﬂcbumdéweraw ¢rﬁw1armtbpnre:f-@hﬁgrm ng an
el enent-free gap or space in a slide fastener chain; Figure 2 is a

Cross- sectlonabemaiedtdduyiﬁﬂgﬂqléhenﬂsreaéily éﬂd(ﬁm&bﬂMIﬁ fromi gures 3A
sthrough 3F are fragnentary transverse cross-sectional views show ng .

progr essi fe st et iofgefrortmpes: anbdiue.risrttpe‘slemgspm:edam@mﬁ ml:ewiragtener'
chain'in the apparatus of Figure 1;
' ‘ ‘threads and/or stringer tapes.
| It is further believed possible by means of the
';gj~ o 'preseht invention to provide a method of forming an |
| element- free-sbeee.in a slide Fastenef chain by
10 removing severed coup11ng elements e331ly and smoothly
'from strlnger tapes without breaklng or damaglng sew1ng
threads and/or stringer tapes.
It is Further belleved p0391b1e by means of the
'present invention to prov1de a punch blade for use in
.15-: an apparatus for qumlng an element-free space in a
elide fastener chain, the punch blade being cabable of
. easily and- accurately positioning'eucceselve'coupling
‘elements on the chain for ;emoval frpm stringer tapes

and of removing the severed coupling elemehts;rrom the

oy

20 stringer tapes without fail.
The invention will be described by way of example

with.referenee to the accompanying drawings}.wherein:i _
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Flgure 4 is a front elevatlona

~.anot her enbodi nent of the present inven- tion, Figure 5is a
cross-sectional view taken along line V - .V of Figure 4; 15
- BA thréubh 6E are fragnmentary transverse cross-sectional views show ng

“successi've steps of forming an eleneg[ free space in a slide fastener chain @

vi ew of -a punch-according to

Figures

~in.an apparatus using the punch of Fi‘gure 4; Figures 7A and 7B.are -
fragmentary side el evational views illustrative of t he manner
of Figure 4 operates ‘and  Figure 8, ‘appearing with Figureef4

“the punch
“and 5, is

a front elevational view of. a punch according to stil

“enmbodi ment of the present invention. Like or identical reference

denote like 5 of;dgledti cl Pardehd WA aING (K WF afil QHFS%al
illustrate an apparatus for formng a space or gap devoid

el ements i fud, CoWbd POV tHd i dRFTLENRIY etitaioh ,CTBROFREm@hg @her neshi ng

filamentary coupllng el ements according to 10 the present invent

~.appar at us, e pemen tad f iye &l agpa gy et exb apde « 1liGhy mcsiprdesé‘ssaehleanehmnr;munt ed on a
cavity 13 (Figure 2) opening upwardly and-

base 12 and havi ng a central
“downwar dl y. TheF tgure y2 153 e (RS {aangiiandiinaliley dRkene alleage 11 or the

di recti on,

10

15

20

normal 15 to_the sheet of Figure 2, in which a slide
line II - Il of Figure 1; : o o :

. Figures 3A through 3F are Fragmentary transverse -
cross-sectional views showing p;ogressive steps of
forming an,elementefree spaoe in a slide fastener chain
in the apparatus of Fioure 1; |

Figure 4 is a Front elevat10na1 v1ew of a punch
according to another embodlment of the present 1nven-
tiong | |

Flgure 5 is a cross-sectional view taken along
11ne V -V of Flgure 4- |

Figures 6A3through 6E are fragmentary transverse
cfoés-aectionai'views showing successive steps"of

forming an element-free space in a slide fastener chain

in an apparatus using_the'pUnch of Figureih;

'Figures'7A and 7B are fragmentary side elevational

views illustrative of the manner in which the. punch.

of Figure 4 operates; and

in which

anot her
numer al s
and 2

coupl i ng

ion. The

f ast ener



chain to be gapped is fed along. The cavity- 13 has a-lower wider portion 14 .
and an upper. narrower portion-15 comrunicating therewith. A novable support -
16 of a substantially inverted 20 T-shaped cross section is vertically.
nmovabl'y disposed in the cavity 13, the novable support 16 extending .

l ongitudinally in and along the cavity 13. The novabl e support 16 includes
a horizontal base 17 located in the | ower wi der portion 14 of the cavity 13
and a vertical 25 leg 18 extending -upwardlgy_froma central portion of the
hori zontal base 17 into the upper narrower portion 15 of the cavity 13. The

horizontal base 17 is gqgnee! @] appedrihg @iBhUREgnrdd BoxRdes ipsthe base
12 and actuatable to nove the anaBIe support 16 upwardly in t he cavity 13
~as .descri bed | atfeontneleVatioaailt yié®8 afcanpodehesactbeding topdtiblity 5

- of canpression coil springs 20 acting between the frame .
11 and the. hori 28RtARTIDH dimgnti p€ kheapresenppbrventiony nornmally urging
the novabl e support 16_a ainst_ahe base 12. Wien the plunger 19 is_, _
actuat ed, the novabl e Laf6rPF149PBEAEILITRESERRFS PRMeFRLS A99qte L idemi nst

Vet ool Bl BRRESES AESPURESSAN. COhL B0 20 Aperr O
portion 15 of the cavipygdBeant sRAcsd:iiQueacd & NpdfAV HGe! Y
) forming a space 6r gap deVOid'of'coupling elements in a
continuous slide fastener chain composed of
intermeshing filamentary coupling elements according to:
10 the present invention. The apparatus, generally
'designated_at 10, gomprises a framé 11l mounted on a
- base 12 and having a central cavity 13 (Figure 2)
_opening upwardly and downwardly. The cavity l3_extends
longitudinally of the frame 11 or'ﬁhe-direction, normal
15 to thg sheet of Figure 2, in which a slide fastener
' chain to be gapped is fed along. 'The cavity 13 has a
lower wider portion 14 and'an_upper'narrowér portion 15
communicating therewith.
A movable_suppott'ls of a substantially iaverted
20 T-shaped cross section iS*ve:tically movably disposed
g ' in' the cavity 13, the movable support 16 extending
longitudinally in and along the cavity;13. The movable:
support 16 includes a horizontal base 17 located in the
lower wider pdrtion.l4'of'the'céviﬁy.l3'and a vertical
25 Leg 18 extending-upwardly from a cgntral portion of the
horizonta; base 17 into the:upper-narrowef”portion 15

of the cavity 13.  The horizontal base 17 is connected



.-15. .0of the slide fastener chain to be gapped. The |ower grippers 21, 22
-rhave,shapes whi ch are the mrror inmages of each other, and include upper
ﬂgrﬁbblng jaws 23, 24 and | ower |ocking arnms 25, 26, whi ch proj ect toward .
~each other and are vertically spaced by central. 2.0 recesses 27, 28 = -

- defined in confronting side surfaces of the |ower grippers 21, 22.  The N
| ower grippers 21, 22 and hence gripping jaws 23, 24, recesses 27, 28, the
locking arms 25, 26 t her eof ext ené I9orgi tudi nally in. and al ong. the upper
‘narrower portion 15 of the cavity 25 13. The recesses 27, 28 in the I\oder -

. gripperst2la 2dungenxt |1 cousitiedutie hepbase2d2i nnwhlacrtuahebéel s fitted-

©.'=10- an upper enlarged head 30 of the vertical - 18 of the novabl e

" support F® move mgwabéﬁngueegage&§|epyyreﬁa Péc%hﬁgcaVﬁEYZS 26. A
pair of transversel ,spaced fixed cutter blades. 31, 32 is also fitted in
t he space3sasydlesgry tefy o aced rel-ation to the head 30, the cutter

Qutter biades SPReIFANEY 35 ik Rno R hekdin, AR R R T o he r e

cutter
11.

bele Somphaddich ngqw %grfi gshrz@uqeﬁﬁg btweuh! thel8rafbades 31, 32

‘have Udpper cutter edges

spectively,” slanting dowwardly away from.

“each ot hary and wmhﬁhﬁﬁiQéntﬁin%&QésihyoEeEHEeﬁobEBlﬁrbﬁ?bagtl§G5 23, 24.
~The cuttlng edges 33, 34 have sharp uppernost

- 10

15

20

25

 base 12. When the plunger 19 is actuated, the movable__

- 20.

- for normally urging the movable support 16 against the

suport 16 is moved upwardly  in the,cavity 13 against

the resilient forces of the compression coil springS-

A pair.of lowef gfippers-21,e22eis-verticellY-f
movably disposed in the upper narrower portion 15 of
the-cavity:l3 and spaced from each other transversely -
of_the”slide'fastener.chaih.to be gapped.; The lower
gripgers 21, 22 have shapes which afe the_mirror im;ges

of each other, and include upper-gripping jaws .23, 24

A}
'

and lower locking arms 25, 26, which project toward.
each other and are veitically spaced by cenyralﬁ
:écesses.zf, 28 defined in_confronting_side-surfaces:of
the lower.- grzppers 21, 22. The'lower grippers 21, 22~
and hence. grlpplng jaws. 23, 24, recesses 27, 28,.the.
locking arms 25, 26_thereofuextendﬂlong;tudlnallyuln_
ana along the uppertnarrdwer portion 15 of the cavity
13.

. The recesses 27, 28 in the lower grippers 21, 22

jointly constitute a space 29 in which there is fitted-



ends |l ocated normally downwardly of upper surfaces 35, ‘15 36 of the |ower
grippers 21, 22. The |ower grippers 21, 22 are nornally‘b%gged upwardly to
keep the | ocking arnms 25, 26 in engagenent with the "head under the
resili‘ent forces of a plurality of conpression coil springs 37 disposed in
20. the cavity 13 and acting between the 'l ower grippers 21, 22 and the
hori zontal base 17 of the novabl e -support 16. . The | ower grlppers 21, 22
are fixed together .at their- Iongi t udi nal ds ‘(not shown). ' The upper
surface’s/35, 36 of the |ower grippers 21,22 are 25 normally held Iy|ng

flush with an ugneapgeidensstsadend olo t&@ e rleli YU Cﬁ%ﬁsd%% any i de

fasténer chain thereon. Wen the plunger 19 is actuated e upper
surfaces 35, 36movabhe supporyrl@petise ead23Grlseimy ashguysabiley byeyepad the
gui de surface 38 through-the novable support 17 and the conpression coi
springs 37. Al éﬂgk%mu anns y2%} o2at A \eait off transwensdly Hpaed’9 s

di sposed vertlc anabI% between. the fixed cutter blades 31, 32 and
has a lower end bﬁ%%_d‘a‘é'at? bladenatl e03dris mlsrerfiitimd 1 the epacse

R e e B TR
4romand bet WE“@“?‘E“%“ ofac? Hedsiny g dihainalng, alsdonghe ) Vs
‘upper edge a  lower grippers 21, 22. The cutter blades 31, 32 have
; longitudinal ends (notfshown) fixed to the freme 11.
~ As better shown' in Figures 3A through 3F, the cutter
10 blades 31, '32 haveeupper-cutter"edges”33, 34,
respectlvely, slanting downwardly away from ‘each’ other
and interposed transversely between the gripping Jaws-*
23, 24. The cutting'edges 33, 34 have sharp uppermost
ends located normally downwardly of upper'sukfaces'35;.
15 36 of the lower grlppers aa, 22. o |
' The lower grippers 21, 22 are normally biased
upwardly to keep the’ lockzng arms 25, 26-in engagementp-
'Ka; . -p ~ with the head 30 under the resilient forces of a
plurality of compression ooil_springs 37 disposed in

20 the cavity 13 and acting between the lower grippers 21,

<y

22 and the horizontal base 17 of the;movable'support
16. The lower'grippets 21,722'are.fixed'togetheriat'
their longitﬁdinal“endS'(not shown). The upper"
~surfaces 35, 36 of the lower grippers’Zl, 22 are’ _

25 normally held'lying flush with an upper guide surface'-:
38 of the frame 11 which guides a slide fastener chain

thereon. When the plunger 19 is actuated, the upper -



" et
e

“longi t'udi nal groove 40 (Figures 3A through 3F) of a 15 V-shaped cross
.section. The upper surfaces 35, 36 of the |ower grippers 21, 22 have a
plurality of longitudinal. ridges 41, 42 which are transversely spaced and
projegly upwardly for biting engagenent with slide fastener stringer tapes
20. ‘43, 44 as shown in Figures 3B through 3F. As illustrated i.n Figure 2,
~aplate nmenber 45 is attached to one lateralside of the frare 11 with a
- space 46 defined therebetween, in-whlch a stop 47 is vertically novably, -
-positioned. The stop 47 has a 25  horizontally projecting |ower end 48f¢
“ext.endi ngsuhfaced 35 dodvef dthe okewemngripeers 2L dedd e ineved ower end of -
~the plate -menber 45. The stop 47 is normally urged: Al -12- upwardly by -
“a conpr esYPEAFILY | bayprd gt %’4ﬁf%ﬁ'ﬁﬁ%@¥h@ Qgh £heind the frame 11
~until the horizontall rojectl | ower_end A8 en e n u end 51 of
the re(':es%mfﬂj‘:’éﬁlos‘éP\"“‘%;'b"ge]‘r)%y e?fbé-g%’eofcqt?%r%st%lporh?c%f%j s}cﬁax’sng:g)%?};fwar dly
“beyond._ an upper : D3 e _ | MRES grippers 55, 56
-are nount ed ont%gi%'g%%‘?d:ﬂ%]éife eof;&ibﬁe. %g%entl}%il n’a{? ansversely spaced - -

Crelation. p1 e WPPE AdpRNEE Rort B TBY Sncvdlily B¥twediH "id i ng gri pping .
- jaws-5/7,.58, respectively, 10 having guide recesses 59, 60, respectively,
Wi th thei fixgpecuetigesbiadenall by32ngadings sd elowdil el embedded |
o '  in the heéd 30 of_the.ve:tical leg 18 of the-movab;e_
support 16.. The knockout blade 39 has its uppé;13_
portion normally retracted between the fixed cutter
10 blades 31, 32. When the plunger 19 is;actuAted, the
upper_portion.of.therknockqut_blade 39 projects
'_ _upwafdly from and.Betweeh ﬁhe cutter blades 31, 32.
Thé kﬁockout blade 39 has in its upper edge a.
longitudinal groove 40 (Figures 3A Ehrough 3F) of a
15 V-shaped cross section. | | |
' The'ﬁpper.Surface5'35, 36. of the lower g;ippers;'
' 21,.22.have-a_plurality of longitudinal fidges 4l,.4?
'which are transQersely spaced.and_project upwardly.fo:
biting engagement with slide fastener stringer tapes.i
;20' 43, 44 as shown in figure#;BB:thrOugb 3F.

. As illﬁstratedain.?igurerz, aap;ate:member'ﬁslis
atiaqhed,to.oneqlateralﬂside=Qf th§_fr§mea1;-with_a
space 46 defined therebetween, in which a stop 47 is__:
verticaily movably positiongd. The stop 47 hasqa_ :“

.25 horizontally p;ojec;ing.iower.endv48'extendin§_th:ough
afdownwardly opening :eceés 49 defined.iq a lower end

of the plate member 45. The stop'47 is_normally,urged



respectively, projecting toward each other The grlpplng ] aws 57 58 have
ower surfaces 63, 64, respectively," “spaced sllghtly fromthe upper 15
surfaces 35, 36, respectively, of the lower grippers 21, 22 in confronting
rel-aticon.  The | ower surfaces 63, 64 have a plurality of |ongitudinal .
ridges_65, 66, respectively, for biting engagenent with the stringer [

43, 44. 20 .. ‘The upper. gripper 55 is transversely retractable: amé8 _
frontthe upper gr.ipper 56, :but is normallysheld in an advanced position by
the stops47 and a spacer 54 di sposed between the upper gripper 55 and the
upper surface 53pwhrdle byadtcdmprésytohi €611l SR Lecidiprsltvdeh is

vertlcally novabl y ‘nmounted on the upper. gripper 55 renotely frontthe o
grlpplng j aw 57thehethpndlecasd hbei fivame | bheuntill the chajmaonstaliliye - 13 .

-~ horizontally projecting |ower end 48 of the stop 47. The handle 68 is
'norrral |y urged Byodespintiglower cendyéd  engadep vt dirre @b Pl ofmdhgpper
~gripper 55 can be retracted_away fromthe pe ri 56 when, the 5
handl e 68. is. H%ﬁ?ﬁgsgé angd; ﬂ%t“??l%rf%?‘ieéjgf";t ‘g‘ p#)‘t% 40 R‘(?l?ﬁfl? t he
\stop 47 down in end eof out the way -
of the space¥va 5gp¥ié8i§ %\*g&% ia—r9 u?%e gg’f%%‘fee ?5% c 7 for '
gui.di ng the stringer - tgp 3 t 5, 36 of
£he lower grippers 21, ﬂz §Jéfnldof4uépé)f &Fﬁ;béf@ $PPHe ]ag:e %Jrﬁ:‘é%s on E

the upper surface of the frame 1l in transversely -
spaced relation. :The upper grippers.55, 56 have a pair -
of centrontihg'gripping-jaws 57, 58, respectively, .

10 having guide reCessesZSQ, 60, respectively,-withhﬁheir
uppet-edges'defined by engaging steps 61, 62,
respectively, projecting toward each other.

_ The gripping jaws 57, 58 have lower surfaces 63,
64,'respectively; spaced slightly-from-the-upéer -
| 15 surfates;35}_36,-respective1y; of the lower grippers
'21,.22 in confronting relation.’ The lower.surfaces 63,
64 have a'plufality'of longitudinal fidgeS-SS,fGG,-
gﬁ; | respectively,.for biting engagement with the stringer
| tapes 43, 44.
20 The upper gripper 55 is transversely retractable
_9t x _ away from the upper gripper 56, but is normally held in
an advanced position by the stop 47 and a spacer 54
disposed'betwééh_thefupper gripper=55 and'the-uppereitf
surface 53 of the frame 11, A vertical rod-shaped
25. handle 68 is vertlcally movably mounted on the. upper.
grlpper“SS'remotelyrfrom the gripping jaw 57, the. . :

handle 68 having a lower end held aéainst the



Iomer surf aces 63, 64 of t he upper gri ppers 55 56 adjacent to the grlpplng
~jaws’ 23, 24 and 57, 58." A punch blade 72 having a round lower end is

- di sposed above t he upper grippers 55, 56 in vertfical 15 alignment with

- the kngakout blade 39. = The punch blade 72 is substantially coextensive _
- longitudipally with the knockout blade 39. The punch bl ade 72 is supported
~on-a-blade mount 73 fixed to a vertically novable body 74 which is =
jsupported and vertically noved: by-diBve, 20 nechanisnms 75,. 75 such. -as
~plungers or. pneumatic cylinders. Operation of the apparatus; t hus
;constructadruzodea¢Eprdomecb1ngféoeereend'Fﬂgufetheﬁst@poﬂbh 3F. An

el ongate .slide fastener chain 71 to be gapped 25 .by the apparatus is .
conposed &het handie Afeist BpEBally urgedp rﬂlﬁgrbﬁgaﬁ@ LB confront i ng
"l ongi-tudi nal edges thereof a- Ealr of interneshin #anentary -14-
C

“coupl i ng &PeABNEEYWSEAsBLReFELoORxanPRe: URPRE| FELPP RRipling el ements
- sewn by sgg%ggc#g fggg 7Eﬁ§¥nLQ§ ﬁéﬁ%ﬁg8£p%§£§ssé3w?%ﬁ-thgbr settlng the55

el ongat e enet ratus e upper-5 gripper

s tragsvghaghy 8l E8Ca8Hra¥aya’ a8MASE LROCEoBES POE LI sp¥ithgne of the
stringer tapes 44 is inserted int0o the space 6/ between- t e upper and

lover: grippets Méve28hdhstept 17 Qbdatwabdly NPt fétreéﬁhng;ﬂﬂéwed on the
upper surface 35 of the |ower gripper 21.
- upper end 52 thereof out of the way of the spacer 54.
- As. shown in Fignre 3A, there is a guide spacefé?
for §uiding.the.stringer-tabes:43,.44-between'thegupper
10 surfaces 35,,36lof-the'lower.grippersazl, 22 and the.
lower surfaces 63, 64 of the upper,érippers 55, 56
adjacent to the gripping jaws 23, 24 and 57, 58.
‘A punch blade 72 having a round lowernend is
- disposed aboveathe~upper-grippers 55, Sé:in vertical
'in.aiignment.with the knockout blade 39. The punch blade
72 iS'substantially coextensive'longitudinally with the
knockout blade’ 39. The punch blade 72 is supported on.
a blade mount 73 fixed to a vertically movable body.74
which is supported and'vertically movedﬂby'drive,
H,”20 mechanisms 75, 75Lsuch.as.plnngers or. pneumatic.
cylinders. . | _ |
Operatlon -of the. apparatus thus constructed is
fdescrlbed with reference to ‘Figures 3A° through 3F
- An. elongate slrde fastener ‘chain 71 to be gapped
25 by the apparatus.is composed of the strlnger tapes 43,
| 44 supporting on-and-along.oonfront;ng.longltudlnal

edges thereof a. pair of intermeshing filamentary.



S A

10 At this tine, the |nternesh|ng row of coupllng elenents 76 faces the
punch- bl ade 72 in vertical al i gnnment therewith. Then, the upper gripper 55°
i's advanced toward the upper grlpper 56 so that the |nternesh|ng row of
coupl.ing el ements 76 is positioned in the guide 15 recesses 59, 6Q as
illustrated in Figure 3A. The upper gripper 55 is now |ocked in gﬁé
" advanced position by the stop 47 as shown in Figure 1. For formng an
el enent.~free space in the slide fastener ¢ghain 71, t:he plunger 19 is .
actuateﬁ/to lift 20 the lower grippers. 21, 22 until the stringer tapes 43,

44 are firmy gebﬂpeﬂnbeameﬂentbewow&haf&w Wigpeiel 21132 and 55,
56; as shown in Figure 3B. At this tine, the rldges 41, 42 on the | ower

gri ppers 21, 22cehlie@hcouplijng €beméttonsdwre bippsewigrg tiareadss, 75&25- bite
into the. strlnger tapes 43, 44, whereby the stringer tapes 43, 44 are
securly held i ntb%sﬂlfbhgagatmst*thns%«r sefalt ﬁﬁmmhedtﬁlmgas:ebsequent o
space = -15- ingtlg When the slide fastener chain 71 is lifted by the
l.ower grippers 231982 %%t???{us?l?%&’éd”r n’-‘Fl"élﬁ ARRRratus g %d’@@eiert ically

it aFFBBE: T B PP o W e
ST g AR 4 0 W, A 0
- inserted into the space 67 between the upper and lower
grippers 56, 22 while the other stringer tape 43 is
placed on the upper surféée 35 of the lower grippe; 21.
10 At thiS'time}'the intermeshing row of coupling elements
- 76 faces the punch blade 72 in verticél alignment.“ a
therewith. Then, the upéer gripper 55 is advanced
toward the'upperigripper 56 so that the intermeshing
row of coupling elements 76 is positioned in the guide
15 recesses 59, 60,-as'illust:ated in Figure 3A. The -
ﬁpper'gripper 55 is now locked in ﬁhe advanced position
by the stop 47 as shown in'Figﬁre 1.
U - For formiﬁg.aﬁ element-free space in the slide-
fasténet“chain 71, the plungér 19 is actuated to lift -
20 the lower grippers 21, 22 until the stringer tapes 43,
LI | 44 are firmly gripped*betwéen the lower and upper- -
grippers_21,'22 and 55, 56, as shown in Figure 3B. At
this time, the ridges 41; 42'on-the-lower grippers 21,.
22 and the ridges 65, 36 on the upper grippers 55, 56
.25 Bite:ihto the stringer tapes~43;-44¢ whefeby the:
stringer tapes 43, 44 are securly held in pesition

against transverse displacement during subsequent space



ehdfor fhe”puneh bl ade 72 depresses coupling heads 79. 10. of ‘the .coupling

elements 76 to expose t'he coupling heads 79 to. the cutter édges 33,. 34 as

shown in Figure 3C. The confronting inner |ongitudinal edges of the.
stringegstapes 43, 44 are now-positioned clear of the tip- ends of the
Scutter Q ges 33, 34. The punch blade 15 72 is continuously depressed to |
push.l-ower legs 78 of certain successive coupling elenents 77 agai nst the
cutter edges 33, 34 thereby cuttingigff. the |ower |egs 78 as shown in - .
Fi.gure 3D. The coupllng heads. 79 are now received in the groove 40 betmeen

‘the cutterfceti@@iodQ Whend4heSisuddet ifastenbroghang 7hnés. Loggedudi nal edges_

of the stringer. tapes 43, 44.are ‘posi tioned out of the - 4
way of : th&'¢@Btépwedgsglgﬁer§421:tﬁ6 gﬁr#héeﬁtFaﬁéé 4B, Figupee di spl aced
transversely away from each other while the |ower.|egs 78 of t he coupling

el ement s PBradé 25 sSpaceg §§F§P€&llYTﬁ§P@f5P8 cptel; pAR8E  33apes 43, 44
dth th 77 t f.f th tt 33, 34.
Ao o U 2 iR AN kR rbacRP Reac ks BhatnkRoRBEMbER £HQ°D 3> O

dri-ve mechani sns are operated rn an opposite ectioh o retract the 5

punch bl adgeéd Eﬁm@ﬁ§h¥e 3Ahe severed coupling elements 76 are then:
- forcibly noved upwardly with the coupling heads 79 cl'anped between the

-knockout bl ade' 39heR] the drive mechanisms 75 are actuated in

O o' 82 BLdAgCtalfehsr 26hushed AR the Ltk Neakagckout abl gde 39 and the

~ one difection.to~lower,the.punch blade 72. The lower. . =
end of the;punch_blede 72,depresses;coupling.heads 79m..
10 of the coupling-elementsf76.to expose the coupling .
heads 79 to the cutter edges_33,-34-as-shgwn in Figure
3C. The confronting inner longitudinal edges of the
stringer tapes 43, 44 are now positiened clear.of the
tip- ends of the~eutter_edges 33)_34. The punch_blade:
f} 15 72 is continuously depressed to push lower legs 78 of
| certain successive-coupliﬁg elements 57 against the -
cutter edges 33, 34 thereby cutting off the lower legs
78 as shown in Figure~3D. The coupling heads 79 are
now received in the groove'40 between_the_cutter_edgee
20 33, 34.  Since the confronting inner longitudinal edges
of*the»st:ingerhtapes-43,'44ﬂarespositionedequt'nf the.
way ofﬁthewcutterfedges;33, 34;.the-stringeratapesv43;,
44 are disglacedetran$ve:se1y*away from each othere-
while_the lower legs 78 of the coupling elements 77 afe
25 beihg.severed.-frherefbre, the stringer_tapes'43,_44_;;:
a;d the sewing threads 77 wiil nqﬁ be cut off by the:

cutter edges 33, 34.

o



punch bl ade 72 as. shown in Figure 3E. Continued upward novenent of. the
knackout bl ade 72 and the punch blade 10 - 39 causes the -severed coupling:

el enents 76 to be disengaged fromthe sewing threads 77 on the stringer
tapes 43, 44 as shown in Figure 3F. Since the lower legs 78 of the .
coupling el ements 76 have been cut off, the severed coupling elenents 76 as
"they are raised can 15 easily be renoved out of engagenment with thed&ew ng
.threads>77 with a relatively small force.jgWile the coupling el ements 76
are forerkbly noved upwardly, the sewi ng threads 77 are brought into
engagenent - with the stgfte®lth8216Wet NteyPP?8 Gfi HE' SoOPLilP dfemdhts
Tllustrated in Figure 3E. . The sewing threads 77 are therefore prevented by
the steps 61, 6Z6f hamebbeey put|efif uptie dplungeh lNheiscagtuaned|syeint s 76.
This al'tows the coupling elements 76 to be reliably and snmoothly pulled out
of engagenrent weehlifie gb@vi kpookout hekade 39 .and rtheldirivh medhanismsng

t hr eads. 77 and zge stringer égpes 43, 44 are protected qﬁbthe steps 61, 62
from bei ng subj &2t BESt BPERYEES t +RrAY ARROF LR | FFefRion YR ReERATIMERA ng
Jbrooken .or. . ot heryy d (o I8 ' cut,0f f .coupling el.enent.s 76 have
“been renoved fr n??%egg??gnaéfﬁég%%% 3,”%&5 {?ﬁfégguﬁﬁgﬁiﬁ?ql?%ﬁﬂﬁﬁ&ﬁed to
| ower- t he knockegt a : ) Holg : - ; ts

95t aPh éﬁeégi@aé%ﬁe éové@ﬁﬁ#i}?%&@%%%ﬁcﬁf@? |

- gosition:shown in Figure. en; the ast ener

1ongi tudi nal |y hesdel PRgcafipad destuesh L GaEikaRd blade 39 and the

o - : punch blade 72 as shown in Figure 3E. Continued upward

-\%" .'movement of the knockout blade 72 and the punch blade

10 39 éauses*the severed coupling elements 76 to be
disengaged from the sewing threads 77 oh the stringer -
tapes 43, 44 as shown in‘Figuie'3F;L Sinceithe.lowef
legs 78 of the coupling elements-76;havé.been cut off,
the severed COupIing'elemenis-76-as they are raised can .

15 éasilylbe removed out'of'engagemenp with the séwing_ =

“ threads 77 with a relétively sméll force. ;ﬁﬁile the -

coupling elements 76 afe forqibly-mbved'upwardly,‘the
séwing threads 77 are brought into engagement with the
steps 6;; 62 of the upperfgrippers_ss,-ss as. |

20 illustrated in Figure 3E. The sewing threads 77 are.. .

therefore prevented by the steps 61, 62 from being .

oy

pulled upﬁardly with the coupling elements 76. ' This
allows the coupling elements'76-to-be-reiiably and
smoothly pulled out-df engagement with the sewing . .

25 threads 77. 1In addition, Ehe?sewihg.threads 77 and the
stringer tapes 43, 44 are Qrotected by the.steps él, 62

from being subjected to undue transverse tension and -



stopped to define a next follomnng el enent-free space in the manner

- descri bed above. 10 = - Figures 4 and 5 illustrate a punch bl ade 80

constructed in accordance wi th another enbodi nent of .the present invention.
The ach bl ade 80 conprises, a plate- shaped body 81 and a pair of vertical
r.einforcenent nembers 82, 83 attached to and extending 15 al ong opposite

si de edgés, respectively, of the body 81.. The body 81 has a | ower round
edge 84 serving as a coupltng el ereT presser ~The vertical reinforcepent

‘menbers 82, 83 have a width-larger than the thickness of the body 81

.beyond the | ower edge 84 of the _body 81, The_punch bLade 80 will operate in

incl ude Ibeecep@rnmebeuegtbr88¢n86r gbherwigecdameged. proj ecting domnmerdly

‘substantially théf§&ﬁetﬁﬁnﬁEF'8§ftﬁ@uﬁﬁhﬁﬂ ﬁiﬁﬂﬁn?é 5% Bare PeR? ous

mbod h F hropgh 6F .25 and 7A and 7B,
the | Bm”EPtrsspxeﬁe¥fett RhgosBors bnbdoefondy. 4h i compdendficen: -

SouPl g 48, REEaREdCeB] LOULLY cRET PSR "iade  §F dieEngl0® 81 Of 1he

§g18 punc
fihe cogpl i ggeg! goE 3. SpFér§62ﬁr ez@reaeet@d%ayltbentm@n% BfgdFeom bei ng

I S hEé agal ns I ng el enents Theref ore,

ongi tudi nal I'y aced wth respect

longztudlnally fed along for a desired Lnterval and

stopped to define a next following. element-free space

10 Figures 4 and 5 illustrate a puﬁch:bladejao.
constructed iq.aecordance with_anotherfembodiment of
the éresent'invention..,The-punch_blade-so comprises.a'
plate-shaped body 81 and a pair of verﬁical
reinforcement members 82, 83 attached.to and extending

nl5_ along opposite side edges, respectively, of the body . -
81;.'The~bodf 81 has a lower round edge 84 serving as a
coupling-element.éresser. - The vertical reiﬁforcemept_-
members- 82, 83 have a width larger than:the thickness_:
of the body 81 and include iower_pointed teeth 85, 86,
20».respectively,=projecting downwardly beycnd;the;lower
edge 84 of the ‘body 81.. o -
| The punch. blade: 80 will operate in. substantlally
the same manner as the punch_blade;72.of_the P‘3V¥°g5“,
embodiment.. However, as shown ineFigures_GA.through_ﬁE
.25 and 7A_and 7B, the lower pointed teeth 86 (only one
shown) enter between adjacent couplzng elements 76

slightly before and while the lower edge 84 of the ;'

o the punch bl ade 81, as best shown

n 5 Fi gusg, 7BTh§hDCEhéh§thelﬁﬂkt&néﬂléﬁdxncwupisng elenents 76 have round -
put er surfaces, the teeth: 85, 86 . '

__;-

in the manner descrxbed above. = ,f . '.M \,2



~w Il snmoothly be guided by the round outer surfaces to slip into poisiton
bewt een t he adj acent coupling elements 76 even if the teeth 85, 86 hit the
coupling 10 elenents 76. - \Wen the severed coupllng el enents 76 are:
di-sengaged fromthe sewing threads 77, the teeth 85, 86 remain positioned
‘bet ween the adjacent coupling elenents'76. Therefore, the severeqjgoupllng
el enments 76 as they are being renoved are still prevented from 15 eing .-
| ongi t udi nal Iy di splaced wiith respect tg &ge punch bl ade 80, and can:
rellablyzbe det ached fron1the strlngertapes 43, 44 without fail as shown

in Figure 6E. EE;QH{ 'dbU%br abeﬁedeugs@nBEaéseSBQoa €ORgi 8UeEntd Still
nt

anot her enbodi’ of - t e present invenfion. The punch blade 90 includes a
pl at e- shaped bodys .91 mhelrl foeet,i @Ak eouplongestanentsh?6sade, pSdventadthed to
opposi te side edges thereof, one of the vertical reinforcement nenbers 93
havi.ng a | ower by mhedt8e¢hh855 855fpomjbe@nggldogmﬂﬂdunglbﬁy@hﬂpha¢%%er
round edge 94 of the body -91. - -~ -19- CL A net hod of forn1ng
an el enent - freeW§§§céeﬁﬁe§tsdeéhPaBPéﬁBrbéﬁﬂ?nséonﬁﬁsEGSstgpﬁ%l+nof '

t t t t f pl I ts - -
Securea to 55 B Rger Sapss by Baking ok SanldaoRlbHiG Coupl 1ng
heads and Iowerér% %htgog%rhg Qgrgﬂﬁdsgsggrogurfaces, the teeth 85, 86

de

will smoothly be guided by the round cuter surfaces to
Sllp lnto poxsxton bewteen the adjacent coupling -
elements 76 even lf the teeth 85, 86 hlt the coupllng
10 elements 76. When the severed couplzng elements 76 are
.dlsengaged from the sewing threads 77, the teeth 85, 86
remain positioned between the adjacent coupling
'eiements'76. Therefore, tﬁe-severed”coupling_elements
76_as.they'are“being_removed'are stilliprevented from -
15 beinQ_loﬂgitudinally dispiaced with respect to the
‘punch blade 80; and can reliably be detached ‘from the
stringer. tapes 43, 44 without fail as shown in Figure
L 6.
' 'Fiétre 8 illustrates a-punchrblade-90-according

20 to still another embodiment of the present invention.

@

The punch blade 90 includes a plate-shaped body 91 with
‘vertical reinforcement'member5f92;'93 attached to . .
opposite side edges thereof, one of the vertical
reinforcement members 93 having a lower pqinted.tooth-'
'-25':95'projecting downwardly beyondja lower round edge 94

of the body 91.



(a) grlpplng the strlnger tapes mnth upper grippers and Iomer grlppers ('b)
| owering the coupling heads with-a punch bl ade for 10 I xed
cutter blades; (c) cutting off the |ower |egs of ‘the m §el enents on

the fixed cutter blades; (d) lifting tghe severed cougl m mﬂ”\m}le

bei ng, sandmnched bet ween t he punch blade and a knockou
-veré‘cally aligned therewith until the severed coupling el erenls Sre.
renoved out of engagement with the sewi ng threads; (e) hol ding the coupllng
el-engmmsyd t h the punch. bl ade agai nst Iongltudlnal di spl acenent w th
respect to the punch 20 -blade during said cutting and lifting steps (c)
~and-(d); ahd (f)- hOIdIngAtmOtb9ﬁ|q§ ﬁqnminu;anwaiqhgnnnﬁneemspaqme upper

- grippers during said I|ft|n% step A met hod according to.

cl ai #n1a. siidehéastroradrhy !lh§°§'9é’§e@f Otfr énsﬂﬂeirfsélfy shrneay fprek

stringer 25,. tapes'clear: of ;said fixed cutter blades during said Iomerlng
steps?B?"rQinﬁna&pp&F&FE?s\héng EP¥ ARG SRuPldishielements, gacyted, to. _ 2.

t cFHBSRFROAPES BRPESL °%§wér:gn§n?§aé@c&rédhaﬁme' g, SR G eada )"
T G RG0SR R R B | oo, w0 e atis -
fron1 (a) gripping the: stringer tapes w1th upper grippers and. - ' %
lower grippers; | _ i o
N | (b) lowering the coupling heads with a punch blade for | -i\_)f
._10 exposure to fixed cutter blades- _' a -
{e). cutting off the lower legs of the coupling elements
" on the £ixed cutter blades; |
. (d) lifting the severed coupling elements while being
- sandwiched between the punch blade and a knockout blade
15:_vertically:alignedftherewith'until'the-severed coupling
| .elements are removed out oﬁlengagement with the sewing_
threads; | o -
_ | (e) holding the coupling elements with the punch blade _
| against longitudinal diSplacement with respect to the punch
20 blade-during-said-cutting and'liftingustepsnlc) and- (d); and
o (£) holding the sewing.threads: in- engagement. with the _ R
'upper grippers during said: lifting. step (ay.. . o
2. . A method according to claim 1, further
including ‘the step “of transversely displacing the stringer
25 tapes clear of said fixed cutter blades during said lowering
step (b).

3. An apparatus for forming an element-£free space in;a

.
e,



vertical ly novabl e toward sai d upper 10 |ng theremnth
the stringer tapes therebetween with the upling elenents pestioned -
upmardly, (c) a pair of fixed. cutter ‘bl ddes di sposed betmeen sai d Iomer
grrppers and having a pair of upper cutter edges, respectively; .15
~ (d).a k{fockout bl ade extending between said fixed cutter blades and
verticamy sinbdd | £a Sied vexe nelsad nl cmmsgdrobeas;:ahd b8t seebngerdthpesr
grippers, (e) a punch bl ade disposed upwardly of and in vertical alignment
‘Wi th said an@hmningeahakntbrmesﬂﬂngtrmnrdﬁsamdpRDngkebehentsbsadarédrto _
depressrng t he coupling heads of the c¢oupling elenments to cut off the |ower
|'egs t her edthestningeittapes dop ssewtiigl threads| and bavingi dcoupbinguhediade
bei ng novabl e upmardtg with the severed coupling el ements sandw ched
t her ebet vedd dpyer; legs, said )amltﬁ%ﬁﬂ)(#')@# @: havi ng neans for :
engagrglg the sewi n thre ds%r@the iS vered cou lxlrg seeigggg;s are bei ng

each other; (b) a pair of upper grippers seI aced fronreach .
ot her -and positioned above sai d lower gri Eﬂam "ﬂﬁ"gﬁﬂ grr ppers being

difted’by said pJ <F aad sfrom,
Appar atus accghdr o claim3, said heans conprrsrng a pair of confrontrng
- steps prOJ rd each ot her. J;
! ' (b) a pair of upper grippers transversely spaced from
| each other and positioned above said lower grippers, said
. ~ 1ower grippers being vertically movable toward said upper

_'10' grippers for gripping therewith the stringer tapes :
- '.therebetween with the coupling elements positioned: upwardly,;
(c) a pair of fixed cutter blades disposed between said
lower grippers and having a pair of upper cutter edges,_
'respectively: é; _ | . _
15 ' (d) a knockout blade extending between said fixed cutter
blades and vertically movable between said upper grippers and
between said lower grippers; | o '
.\?/ o (e) a punch blade disposed upwardly of and in vertical
alignment with saidrknockout blade and movable toward said

20 knockout blade for depressing.the'coupling-heads of the

-coupling elements to cut off the lower legs thereof on said
cutter edges, said'punch blade and said knockout blade being
| movable upwardly'with'the'severed coupling elements sandwiched
therebetween;.and ' | |
' 25;” | (f)'said-upper grippers having means for'engaging the
sewing threads while the severed coupling elements are being_

lifted by said punch blade and said knockout blade. ;,
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“5]* A nethod substantlally as descrlbed wi th refeFEﬁEE‘5~—%e_ELguLg§\1 to 3

of .the acconpanyi ng draw ngs.. 6. An apparat us’ subst tlaIIy as descri bed

with reference to and as illustrated in Figures I tf ﬂ Hm anyl ng
-drawi ngs. 7. A nethod substantlaI5£ as descri bed Jﬂ”ﬂ .
- Figures 4 to 7 of the acconpanying ramnngs 8. An apparafus sdbshantlally
as d8dcribed with reference to and as illustrated in Figures 4 to 7 of the

;acconpanyung ﬂhaWbﬁﬂiatus according to claim. 3, said means . I
’ comprising a pair of. confronting steps pro;ecting toward each -
other. - . . '” ' .- | -
| 5. A method substanrially.as described nith reference o
'5:.to Figures 1.to 3 of the accompanying drawings.__' " |
o 6. An apparatus substantially as described wzth
_-reference to and.as illustrated in Figures 1 to- 3 of. the
'7accompany1ng drawings. _ |
7. A method substantially as described with reference o
10 to Figures 4 to 7 of the accompanying drawings. ' |
8. An apparatusisubstantialiy.as_described.niﬁh

- reference to and as illustrated in Figures A.Eo 7 of the

accompanying drawings,iu
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