"'METHOD AND APPARATUS FOR CUTTI NG A SLI DE FASTENER CHAI N Thezdr&_éln\ LA
inventioen relates to the production of slide fasteners, and nore
particujarly to a nmethod and apparatus for automatically cutting a
continuéds slide-fastener chain at longitudinally spaced 5 successive
el enent-free’'gap sections into individual slide fastener |lengths. U S.
Pat ent 2, 754,908 di scl oses an apparatus for autonmatically cutting a slide
fastener chain at longi- tudinally spaced successive el enent-free gap
sections 10 into individual slide fastener lengths. In the prior apparatus,
the fastener chai.n is noved intermttently to a cutting station so that
the novenent of the fastener chain is halted every tine each el enent-free
gap section arrives at the cutting station. A cutting 15 kni fe neans,
havi ng coacting upper and | ower blades, is disposed in the cutting station
to sever the fastener chain across the successive elenent-free gap sections
one after another in synchronismwth the intermttent novenent of the
fastener chain. The periodic - -2- term nation of novenent of the fastener
chain is triggered by neans of a pivotable stop nenber horizon- tally
extendi ng beneath the path of the fastenerjchain and having an upwardly
angled tip end. The stop nenber

METHOD AND APPARATUS FOR

CUTTING A SLIDE FASTENER CHAIN
N | The present invention relates to the production
of slide fasteners, and more particularly to a method
and apparatus for automatically cutting a continuous
slide fastener chain at longitudinally spaced
5 successive element<free gap sections "into individual
slide fastener lengths.

U.S; Patent 2,754,908 discloses an apparatus for
automatically cutting a slide fastener chain at longi-
tudinally spaéed successive element-free gap sections

&;j | 1d into individual slide fastener lengths. In the prior
apparatus, .the fastener chain is moved intermittently
to a cutting station so-that the movement of the
fastener chain is halted every time eacb element-£free
gap section arrives at the cutting station. A cutting

15 knife meéns, having coacting upper and lower blades, is
disposed in the cutting station to sever the fastener
chain across the successive element-free gap sections
one after another in synchronism with the intermittent

movement of the fastener chain. The periodic



I's al so horizontally novabl e between a first position upstream of the
cutting station and a second position in the cutting station. Ypon arrival
of one of the successive elenment-free gap sections at the first positian,
the stop nmenber is pivotally biased so that 10 the tip end is.insertedcs]
into the gap section, which is a space between a pair of opposed blank tape
portions. The |l eading end of the succeedi ng pair of coupled fastener

el ements then conmes into engagenent witfy the tip end of the stop nmenber as
the chain then continues 15 its novenent so that the stop nenber is noved

to the second peyinindtidh I ndéidndlt SRt fADVERBAtcRaifihgsst op menber
to its second position causes a switch to be actuated to termnate the

moverment of thediagjered yhaieans Wi agpivotdllle stop heembereherlizon20
coact with the | ower blade to sever the fastener chain across the
el ement - free gaaldegctextending deywchtdnttdye path ¢fhi sheppestensr i shda bat |
since the tip end of the stop menber remains in the elenent-free gap
section duringanid haydwngr iafg upwer Ay angjiedh tip vitndh tThe estoprmenbee gap
section of the fastener chain can be severed is confined to only a limted
region of the dap adser hex izontadlyamauahlereafiwesmia ht et ekt i@par at us
I's that the“endnbst coup Iln% el enents or a bottomstop at the ,
upstream of e cutting station and a second position
in the cutting station. Upon arrival of one of the
successive element-free gap sections at the first K)
‘position, the stop member is pivotally biased so that
10 the tip end is inserted into the gap section, which is
a space between a pair of opposed blank tépe portions.
'The leading end of the succeeding pair of coupled
fastener elements then comes into engagement with the
tip end of the stop member as the chain then continues
15 its movement so that the stop member is moved to the
second position in the cutting station. Movement of
the stop member to its second position causes a switch
to be actuated to terminate the movement of the
fastener chain. The upper blade is then lowered to
20 coact with the lower blade to sever the fastener chain
across the element-free gap section.

One disadvantage with this apparatus is that,
since the tip end of the stop member remains in the
element-free gap section_during this sevéringJ the

25 region at which the element~free gap section of the

fastener chain can be severed is confined to only a

limited region of the gap section.



" leading end of the succeeding pair of coupling elenents would tend to be
«damage, by the tifp end of the stop nenber. Further,.there woul d-be a danger
that an accidental separation would occur along the |eading end portion of
t he sticeeedi ng pair of coupling elenents, causing inaccurate term nation of
t he novenent of the fastener chain. Consequently, uniform and adequate
quality slide fasteners are difficult to achieve reliably with this prior
art apparatus. According to a first aspect of the present invention there
"is provided a nethod of cutting a slide fastener chain into individual
slide fastener |lengths, the fastener chain having |ongitudinally spaced
successive elenent-free gap sections between the successive spaced coupling
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member. Further, there would be a danger that an
accidental separation would occur along the leading end
N\ portion of the succeeding pair of coupling elements,
causing inaccurate termination of the movement of the
fastener chain. Consequently, uniform and adequate

quality slide fasteners are difficult to achieve

reliably with this prior art apparatus.

According to a first aspect of the present invention

there is provided a method of cutting a slide fastener
" chain into individual slide fastener lengths, the

fastener chain having longitudinally spaced successive
element-free gap sections between the successive spaced
coupling element groups, said method comprising: |

(a) moving the fastener chain along a longitudinal
path in a predetermined direction to a cutting station:

(b) detecting when a leading end of one of the
successive spaced coupling element groups or when an
immediately.preceding element-free gap section,
contiguous to said leading end of said one pair of

coupling element groups, is in a separate detecting



noving rate of the fastener chain froma high speed to-a | ow speed until
the*preceding element-free gap section arrives at the cutting station: (d)
upon said arrival of said preceding elenent-free gap section. ternjnating

t he novenent of the fastener chain; and (e) severing the fastener chai s
transversely across said preceding el emenf-free gap section to thereby
provide an individual slide fastener |ength. According to a second aspect
of the present invention there is provided an apparatus for cutting a slide
f ast ener cha|nS?ﬂ%ﬁqdeQ¥G%a}ss?FEérﬁégtEﬁéﬁfﬁéngpﬁsth@héqﬁﬁﬁmﬁ chain
havi ng successive spaced el enment-free gap sections between the successive
spaced coupllmfﬁﬁ t groups, said apparatus conprising: (a) a frane

or moving i he fastChbribrEPRoabaRges Fakd; paRRRs har ke écﬁ%%a.téx%uf“éins
table in a pre‘l:f& A{Q/nze‘ﬁ]9<§ %hé’”fé&’ é‘n&&.‘t EhQQnS bl Iﬁghf g& ”Eans

bei ng operabl e ener I'n-at e varyin

speed to a. loww%eé&)uﬁ@ﬁfstﬁ erSEFﬁihage‘f’QﬁQn% 'fe-.%@' poad ogﬁe of .
- 4a - the successive spaced coupling el enent groups of n-an | medi atel y
precedi ng el emyirivées HOPewECéhOPing station:

(d) upon said arrival of said preceding element-free

gap section, terminating the movement of the fastener

- chain; and o o - \/

{(e) severing the fastener chain transversely across
- said preceding element-free gap section to thereby.

provide an individual slide fastener length.

According to a second aspect of the present invention
there is provided an apparatus for cutting a slide
fastener chain into individual slide fastener lengths,
the faster chain having successive spaced element-free
gap sections between the successive spaced coupling
- element groups, said apparatus comprising: -
(a) a frame having a guide table for supporting the
fastener chain thereon; |
(b) means for moving the fastener chain.along a
longitudinal path over said guide table in a
predetermined direction to a cutting stétion. said
moving means being. operable to move the fastener chain
‘at a rate varying from a high speed to a low speed;

(c) means for detecting when a leading end of one of



contlguous to the Ieadlng end of said one pai r of coupling el ement groups'”
i.s ina,detecting station fully upstreamof said cutting station and for
renderlng, i n; response to said detection, said noving neans operative to
nove thesfastener. chain at a lowrate until the preceding el enent-free gap
section arrives at said cutting station; (<dfarreans for deenergizing, upon
said arrival of said preceding elenent-free gap section. sai.d noving neans
to term nate the novenent of the fastener chain; and (e) cutter bl ades
nmeans di sposed inthaiéucnesbdgessamaud1hmugﬂi&giek;mdn£fgﬁnunsnozﬂwmem an
transversely across said preceding elenent-free gap section in response to
the termination ofinmediatedyepreseding fedement-foed ganp tseatinni eved
possi bl e by neans of the present invention -5- to provide a nethod and
appar atus for aut SRBELGHPHS &Qt theg lpagiinge %t@n#%aﬂqﬁ RaLyfessi ve
spaced el enent-free g g sections near the Ieadln%bend of a succeedlng'galr
Qupjf

of coupl ed el enenf ngs el gpeRsr I5AUPS ed SHdds IQ?QﬁF?ﬁﬁ%\ StAtigp fully
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whi ch each eIenen&egbgﬁsgagosgg&der%g%tq%nRI%gq% moving means operative
to move the fastener chain at a low rate until the
preceding element-free gap section arrives at said
— cutting station;

(d) means for deenergizing, upon said arrival of
said preceding element-free gap section, said moving
means to terminate the movement of the fastener chain;
and

(e) cutter blades means disposed in said cutting
station for severing the fastener chain transversely
across said preceding element-free gap section in
response to the termination of the movement of the

\ fastener chain.
It is believed possible by means of the present

invention



acgurately in a predeternined position in the cutting station w thqut any
darfege to the endnost coupling el enents or a bottom 10 end "stop near the
"l eading end of the succeeding pair of coyupling elenents. It is stjll i}
further believed possible by nmeans of the present invention to provi déean
apparatus such that elenent-free gap section in a continuous slide fastener
chai n can betserevidt atmethpdpaidibpdaratus feorealtomgt{ealdén aeaing e | eadi ng
end of a succeeding pair of coupling elenments) and the possibility or
danmage t o orskidei festieabr sbpan atti eocadssive spacerd siensnipFrewy gep esmenionsor
damage to a bottomend stop at the | eading end of a succeeding pair of

coupl i ng el emeatt the deadbialedd ofssusuasrgediniol pain afidcaudgaalemenksd.ity slide
fasteners 20 are_produced. For automatically severing a slide fastener
chai n, which has slicdestyntoesfpdéaves] epetitler®e gaps séctipRsestween

| ongi tudi nal |y spaced successive pairs of interengated coupling el ement
groups, “at | FAENLIEN SPAEIVIED 208 deé‘”‘?)fapPﬁEat‘rUr?ngE isghomatigathain is 25

d al l.ongi tudinal path through first.a defecti t d th
et ting o1 SHiGRS 1 AL "aBPetr p ey Aptai et ishEL SO WSE ng means |

for Sensing ihed.eading. endeoly SIRAUPCRO LY S BLy Aol bag, ef erent

groups at two udi na Spaced posi cer I ve conmand

signal s and ldgbedfie iR Perebilhinined fos] ABhCNLHAE AN ARG PANS to

reduce the noving raté o astener chain in step fashion, troma high
speed to a | pWrepeethyagakdie BS aFedbdhost &BRPLLIdd 8RemMisSEC T BALRRAPT 0Oaches

the cutting station. _
10 end stop near the leading end of the succeeding pair of coupling o/

‘elements.

It is still further believed possible by means of the present
invention to provide an apparatus such that element-free gap section
in a continuous slide fastener chain can be severed at any point

15 - therealang (even near the leading end of a succeeding pair of
coupling elements) and the possibility or damage to or accidental
separation of the endmost coupling elements or damage to a bottom
end stop at the leading end of a succeeding pair of coupling elements
is avpided, assuring uniform and adeguate guality slide fasteners

20 are produced.

For automatically severing a slide fastener chain, which
has successive spaced element-free gap sections between longitudinally
spaced successive pairs of interengated coupling element groups,
at least in preferred examples of the invention, the chain is

25 moved along a longitudinal path through first a detecting station
and then a cutting station. In the detecting station, there are ]
two sensing means for sensiﬁg the leading end of each successive
pair of coupling element groups at two longitudimally spaced positions

to produce respective command signals and after the other to a



" The 'el;'erfent,free gap section is then halted in the cutti ng station 5
at a predeterm néd position thereal ong and severed. The sensing neans can

be in variouss forns, but do not extend  into the cutting station and can
not inteffere with the severing operation-tking place in the cutting
station. The invention wll be described by way of exanple with

reference to th cconmpanyi ng draw ngs, wherein |ike references, refer to

i ke parts unl eg?%EFeoﬁ'ég%'? H@Vﬁ%@?a%%&OM%CLJ&Fn‘?QE PPYiNGeTas Qsatqer SohERELr y
front view of a_cutting,apparatus e dying, the present .invention,

W th a dotecti ng I h AOPHASOlT Y TERT & PARU SRRl SBer gth o &% &P
| ower ed or operatj.\v8; Wil on; «Fi ' ' Lo ar FLgyre.
ouer ed o B! BAUBLRPS AL FINGE ek fof b UCRLTAAI 00 Acgidy
in raised or infpeeabhetR-PAS bh®Rectfbn is then hAItRH &1 :i.hlast:tﬁt_int%’| station
cross-sectional view taken along line II1l- 1l of Flgure 1, with the

pressure kol | eragrdpfedbteyfihebObdseit ide FREFeNGNY MHOKSRErebl JUhe <bns$n
perspective view, wth parts broken away, of Figure 1; 15 I gure
S5A is a fragmentedng @draBevieWasios Sbinde basuensst ekedrd t 0 idRoCiHe tltdng

i ndi vidual slide fastener |engths according to the present nmethod and
appar at us; Fi gus&ati8n smowsara net | ichtef testecnith tbagidveninqoperatioh takimndiger s
havi ng been cut fromthe slide fastener chain of Figure 5A; 20

Figure 6A is a miasw & fheagutitdnFisgat®oBA, showing a nodified slide fastener
chai n;

‘at e
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Figure 6B shows a slide fastener |ength of a 8- pair of stringers

havi ng been cut fromthe slide fastener chain of Figure 6A, Figures 6C and

6D are views simlar to Figure 6B, each7showi ng a slide fastener l.ength of

a pair of 5 stringers having been cut fromthe slide fastener chain of

n a different fashion; Figure 7Ais a fragnentary plan view of a

Fi gure 6A i

cont i nuous stri ng&ne tiovértioot wilit beidescvittdaby sdaydefl fexereireritiengf tmence

according to the present nethod and 10 appar at us;

fast ener | efi@tiheopcenmppnyidln AeaMings pabRTRIN Lik® Fef preenesntTaig@dus stri nger of

Fi gures 8A through 8F illustrate a sequence of 15 steps of the
ated PERRRU1ERA ANdoPNSEEYTe 5A is cut: Figure 9

Figure 7A;
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Figure 2 is a view similar to Figure 1, showing the detecting
unit, the pressure roller and the upper guide plate in raised or
inoperative position;

Figure 3 is a cross-sectional view taken along line III-

III of FIgure 1, with the pressure roller and a driven roller remaining
unbrokens

Figure 4 is a perspective view, with parts broken away, of

~. -Figure 13 -

15

20

Figure 5A is a fragmentary plan view of a slide fastener
chain to be cut into-individual slide fastener lengths according
to the present method and apparatuss;

Figure 5B shows a slide fastener length of a pair of stringers
having been cut from the slide fastener chain of Figure 5A;

Figure BA is a view similar to Figure 5A, showing a modified

- slide fastener chain;

Figure 6B shows a slide fastener length of a

.
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25 Figure 10; and Figure 12 i-s a perspective view, with parts broken away,
of a cutting appafatus, showi ng anot her -9- nodification of the
detecting unit. The present invention concerns severing of a continuous
slide fastener chain F, into individual slide fastener |engths of various
types, by neans 5 of a novel nethod and apparatus. A slide fastener chain F
Is fornmed of a pair of continuous stringers, each having successive spaced
groups of coupling elenments E nounted on a continuous stringer tape T al ong
an inner |ongitudinal edge thereof. The-c®upling 10 el enents E of one
stringer tape F are interengaged with opposed conpl enentary groups of
coupling el enent pdwmf hetoitgzsrsthavipey bege dut afidomhthe aléde

| ongi tudi nally spaced successive el enment-free gap sections S between the
successi ve spacedgatienenfchmimplohgFigwren®Ayroups 15 E, E. As shown in
Figure 5A, a fastener chain F may al so have a plurality of bottom end stops
B, each attached to the Bicuthief) &Rl D racpcriewe shBibarike Eigeessive

spaced pairs of interengaged coupling 20 el ement groups E. Figure, 6A shows
anot her slide faétsen(ﬂa‘%haﬁhmﬁ’tﬂ G| ‘é%erre“l%‘?%‘??’ig‘lc]t? t%s°{hgt9%¥rl'—?5ur e

SA except tha% ”%é??ﬁéﬁ?é”HLé?éﬁ”%éié”éﬂt from the slide fastener chain

of Figure 6A in a different fashion;

Figure 7A is a fragmentary plan view of a
continuous stringer to be cut into individual slide
fastener lehgths according to the present method and

10 apparatuS}

Figure 7B shows a slide fastener length of
stringer haVing been cut from the continuous stringer
of Figure 7A;

Figures 8A through 8F illustrate a sequence of

15 steps of the'present meghod, in which the fastener
chain of Figure 5A is cut;

O/ Figure 9 is a view similar to Figure 8B,
illustrating another embodiment in which the fastener.
chain of Figure 6A is cut:

20 Figure 10 is a perspective view, with parts
broken'away, of another cutting apparatus, showing a
modification of the detecting unit;

Figure 11 is a fragmentary front elevational
view, partly in cross section, of ﬁhe detecting unit of

25 Figﬁre 10; and

Figure 12 is a perspective view, with parts

broken away, of a cutting apparatus, showing another



attached to the fastener chain F. Figure 7A shows a conti nuous | engt h of

stiringer, i.e. one tape a half of 25 the slide fastener chain F of Figure
6A. Alternatively a plurality of sliders (not shown) may be threaded .ene
on each of the successive pairs of coupling element =~ - 10 -.groups &of

the fastener chain F of Figure 5A or 6A. In Figures 5A, 6A and 7A;
reference character Cis a cutting line along which the fastener chain F is
to be cut. Figures 5B, 6B, and 7B respectively show an 5 individual |ength
of a pair of stringers F having been severed fromthe respective fastener
chain F of Figures 5A, 6A and 7A al ong,the cutting Iine C extending
transversely across one of the success?ve spaced el enent-free gap portion S

near the | eadi ff%héggéémhéikhéuﬁ%@@@t?ﬂngEEEOf coupl i ng el enent groups

E. Figure 6C shows an ernative formin cutting has taken pl ace

along a transverseI|Tﬁh|§ké§§h§tgﬁvghgbohhgohggghgg endeQbrling d4¥ceeedi ng
pair of coupling elenment groups E. In still another formof Figure 6D,

severing 15 hamtiakfsud!scrae! m@néfaaﬁaEﬁsp,l iAtoeXh@l¥digaatentral ly
across one of the successive el enent-free gap sections. As shown in Figures

1-4, the appa@mmab(jauteﬂén/Innquhsecfav&t563316ybesyngyam@usde table 17
for 20 supporting thereon the fastener chain F along a
5 of a novel method and apparatus. A slxde ﬁastener
chain F is formed of a pair of continuous stringers,
each having successive spaced groups of_coupling QJ
elements E mounted on a continuous stringer tape T
along an inner longitudinal edge thereof. The coupling
10 elements E of one stringer tape F are interengaged with
opposed complementary groups. of .coupling elements E on
the other stringer tape T; and there are longitudinally
spaced successive element-free gap_sections S between
the successive spaced pairs of coupliné element groups
15 E, E.

As shown in Figure 5A, a fastener chain F may W,
also have a plurality of bottom_end stops B, each
attached to the leading end of a respective one of the
-successive spaced pairs of interengaged coupling

20 element groups E. Figure 6A shows another slide
fastener chain F of the same construction as thét of
Figure S5A except that no bottom end stops B are
attached to the fastener chain F. Figure 7A shows a
continuous length of stringer, i.e. one tape a half of

25 the slide fastener chain F of_Figure_GA, Aiternatively

a plurality of sliders (not shown) may be threaded one

on each of the successive pairs of coupling element
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‘hor i zont al path A feeding unit 2 including upper and | oner feed rollers 4,
20 cohducts the fastener chain F longitudinally along the path over the
guide table 17 in a predeterm ned direction, rightwardly in Figures 1 25
and 2, whrough a-.cutting station and a detecting station di sposed
downstream and upstream respectively, of the feeding unit 2. The upper

roller 4is a pressure roller, and the lower roller 20 is a driven
roller adapted to be driven for rotation at a rate varying between a high
speed, an internediate speed and a Iomf%ﬁ@%df 5 The detecting
station 1 serves to detect _t arJival of each cceedi ng el nent ee gap
section S at the938UES: i né’fsti’ﬁ (glrr‘T‘szi:r?c!’ef":or"’eflcan"é"n}u 'ﬁﬂeg‘%ﬁ oéét tion of
the feed rollers 4, 22 te t h At eed
as the succeeding 10 eI % ?éﬂctﬁr}’a%n ap’%&g?ghecget a;la elrrn;cp

station. The det ggt h”%u%'ﬁ;gl 11'?1%' léq.%ggavﬁﬁ'crh UneP ﬁéé}L ed | Eéuﬁrt-d SsECO”d

sensing | evers 8, vot al nmount € suppor t y a pair

pins 7, 7', respggt btée'cnt a@qg%lr@@ Be,de6H) Wad e J:%sﬁéwwa Iétﬁ;@ta@n
acute angle to the fastener chain path Each of the first and second

sensing | everg 8inf@ividaad flapgthnefl awpaiendptiringets ¥ ' haw ing ideeh
bottontsurface thereof a guide groove 10, 10" (Figures
severed from the respective fastener chain F of Figures
5aA, 6A and 7A along the cutting line C extending
N transversely across one of the successive spaced
element-free gap portion S near the leading end of the
10 succeeding pair of coupling element groups E. Figure
6C shows an alternative form in which cutting has taken
-~ .- ~place along a transverse line in register with, the
léading end of the succeeding pair of coupling element
gfoups E. 1In still another form of Figure 6D, severing
.15 has taken place along a transverse line extending
centrally across one of the successive element-free gap
aections.
As shown in Figures 1-4, the apparatus generally
comprises a frame 16 having a guide table 17 for
20 supporting’thereon the fastener chain F along a
horizontal path. A feeding unit 2 including upper and
lower feed rollers 4, 20 conducts the fastener chain F
longitudinally along the path over the guide table 17
in a predetermined direction, rightwardly in Figures 1
25 ‘and 2, through a cutting station and a detecting
station disposed downstream and upstream, respectively,

of the feeding unit 2. The upper roller 4 is a



20 and 4) of rectangul ar cross section for the passage of the successive ’
pai rrs of interengaged coupling el enent groups E. The detecting unit 1 also

i ncludes a pair of first and second sensors FS, FS' for sensing pi.votal 25
movement of the first and second sensing levers 8, 8, respectively. e
first sensor FS conprises a first light emtter 12 di sposed at one-side of
an upper end - 12 - portion 11 of the first sensing lever 8, and a first
photoel ectric cell 13 disposed at the otjher_side of the upper end portion
11 of the first sensing |lever 8 for receiving light fromthe first |ight
emtter 12. Wepragishgef irbdl1e35NSnA0 they Qower Scdll Mt add yi Sy edle Dot er -

cl ockwi se about "the pin 7 in Figures 1, 2 and 4 as described bel ow, the
upper end portieslidri adaptedcited e @nilvien fiorstrseaision R ta wateow | i ght
fromthe first light emtter 12 to reach the first photoelectric cell 10
13. Upon recei pyagiinggbetieen aha ighr sipdddyhtamenintermddiateespeedtand
phot oel ectric cell 13 produces a first command signal to change the rate of
rotation of theadlbwespeedl.er 20 fromthe high speed to the internediate
speed. 15 Li kew se, the second sensor. FS' conprises a second |i ght
emitter 12' @nd a secoBbepdetestdag istatdiqn 13 s detephoshe e sides

of an upper end . .
arrival of each succeeding element-free gap section S

at the detecting station and for changing the rate of

- rotation of the feed rollers 4, 22 step by step from L)

the high speed to the lower speed as the succeeding
10 element-free gap section S approaches the cutting
- station. The detecting unit 1 includes a pair of
. parallel first and second sensing levers 8, 8'
pivotally mounted on a support block 6 by a pair of
pins.?, 7', respectively, and sloping down to the
15 férward side at an. acute angle to the fastener chain

path.

Each of the first and second sensing levers 8,
8' has a tapering lower end portion 9, 9 having in a
bottom surface thereof a guide groove 10, 10' (Figures
20 3 and 4) of rectangular cross section for the passage
of the successive pairs of interengaged coupling
element groups E.
The detecting unit 1 also includes a pair of
first and second sensors FS, FS'_for_sensing pivotal
25 movement of the first and second sensing levers 8, 8°,
respectively. The first sensor FS comprises a first

light emitter 12 disposed at one side of an upper end

>



portign 11"- of -t he second sensing |l ever 8 . Wen the second sensing |ever -
8" is‘tpivotally noved counter- 20 clockw se about the pin 7' in Figures 1,
2 and 4, as described below, the upper end portion 11' is retracted from

t he se d sensor FS' to allow light fromthe second light emtter 12' to
reach the sectond photoelectric cell 13". Upon receipt of light fromthe 25
second light emtter 12', the second photoelectric cell 13" produces a
second command signal to change the rate of rotation of the driven roller
20 fromthe - 13 - internedi ate speed 1D +he | ow speed. The first and
second sensing lever 8, 8 are normally urged by an extension spring 14,
14' to pivot clogoritien Udwartd thiev dtiastmmesrming ofevdre &ppmd endE brporti on
11, 11' of the respective sensing lever 8, 8 s restricted by a stop 15,

15' in the fornl@ﬁQSQﬁﬁﬁﬁﬁﬁiﬁtﬁﬁ 133 tHrsRerad 13k dih e upiste t1ohl ek 6.
RN e e St TR LT S LAt N
0 ol So2dl Ut ed COMERSHIE D el N AL Y GIERA T 7L Sen
o el o8 BN e e, e, L AN A i3 o >0
clockwise about the pin 7 in Figures 1, 2 and 4 as
described below, the upper end portion 11 is retracted
from the first'sensor FS to allow light from the first
light emitter 12 to reach the first photoelectric cell
10 13. Upon receipt of light from the first light emitter
12, the first phdtoelectric cell 13 produces-a first
command signal to change ‘the riats of rotation of the
driven rdller 20 from the high speed to the
intermediate speed. -
15 Likewise, the second sensor FS' comprises a
second light eﬁitter 12' and a second photoelectric
L/ cell 13! disposéd at 6pposite sides of an upper end
portion 11' of the second sensing lever 8'. When the
second sensing lever 9' is pivotally moved counter-
20 clockwise about the pin 7' in Figures 1, 2 and 4, as
‘described below, the upper end portion 1ll' is retracted
from the second sensor FS' to allow light from the
second light emitter 12' to reach the second |
photoelectric cell 13'. Upon receipt of light from the
25 second light emitter 12', the second photoelectric cell

13' produces a second command signal to change the rate

of rotation of the dfiven roller 20 from the



As shown in Figures 3 and 4, the guide table 17 has a guide groove 19
extending centrally along the fastener chain path and having a wdth
slightly larger than the width of a pair of interengaged coupling 20 )

el enent groups E and substantially equal to the width of a bottom end s{gp
B. An upper guide plate 18 and an auxilary guide plate 24 are supported by
the support 6 and have respective bottom surfaces di sposed in spaced
confronting relation to the top surface 9§ the guide 25 table 17 as the
support 6 is in lowered position (Figure™1) in a manner described below If

t he fastener cmﬁﬁkéﬁﬁgdféfgwéﬁééﬁiéoggﬁgfl§gt?ﬁgga’mﬁdth - 14 - of the

gui de groove 19 nmay be substa e wdth of a pair of

i nterengaged coupling epgdresir g OMRE SecéhdOsehbih§e169BLI BYOYS aki nger of
Figure 7Ais to be cut, the wdth of the guide grodove 19 nmay 5 be

substantially e%&‘m&ﬂfﬂﬁ:%&&'tﬁy Odn %ﬁ@ﬂéf‘oﬁoﬂ\gﬂnéoﬂﬁli ng'eL8NBRLSLE As
shown in Figures 3 and 4, the pressure roller 4 has Centrally in i1ts

peripheral surfagedkwiseul ApHLdVeivotahahovémentd 66t 8he wpp8BUENd
interference with 10 the lower end portion 9° of the second sensing |ever

8' . Likew se5 tiportiorerikollkt &P ties rvespeativei sehsingelepbera| sorface
an annul ar groove so that it can rotate without interference with the guide
table 17. is restricted by a stop 15, 15' in the form of a screw
' adjustably threaded through the support block 6. By
turning the stops 15, 15', the distance between the top \;J
surface of the guide table 17 and the lower end portion
10 9, 9' of each sensing lever 8, 8' is adjustéd
commensulate with the type and thickness of the slide
-fastener chain F to be cut. The positipﬁ of the upper
end portioﬁull, 11' of each sensing lever 8, 8!
relative to the respective sensor FS, FS' alsd can be
15 adjusted by turning the }espective stop 15, 15°'.
As shown in Figures 3 aﬁd.é, the guide table 17
has a guide groove 19 extending éentrally.along the
fastener chain path and having a width slightly larger ~
than the width of a pair of interengaged coubling
20 element groups E and substantially equél to ﬁhe width
of a bottom end stop B. An upper guide plate 18 and an
auxilary guide plate 24 are:supported by the support 6
and have respective bottom surfaces disppsed in spaced
confronting relation to the top.surface of.the guide -
25 table 17 as the support 6 is in lowered position

(Figure 1) in a manner described below. If the

fastener chain F of Figure 6A is to be cut, the width



Thus each of. the upper and |lower feed rollers 4, 20 is 15 divided into

hal ved. Each stringer tape T is sandw ched or ni pped between a respective
hal f of the upper feed roller 4 and a corresponding half of the | ower feed
roller 20 as the fastener chain F is noved by the two feed rollers 4, 20.
The |l ower or driven 20 roller 20 is mounted on a shaft supported by the
frame 16, while the upper or pressure roller 4 is nounted on a shaft 22
supported by the support 6 and nornmally urged toward the | ower roller 20 by
a non-illustrated spring. 25 A rotldy-encoder 23 is al so nounted on

the shaft 22 of the pressure roller 4 for produci ng a pul se every tinme a
unit amount of th&%r e iBHAe FRRGWEH L Himahde subﬂ@ntﬁ@s‘éﬁ@‘?blt@r 4

occurs. The produ d pul.ses y be .co ed by a non-jl|ustrated counter of
known type. Wen tﬁ'@ r‘%z‘r °orPfiat W@%o@?ﬁ eé% e {at”lﬂ ‘Eﬁ'zﬁ ned
val ue correspondi t d| 5p ween p05|t|o eret H@Fa I ng
end of a succeedi %Qohg, rl]":gf co i ‘?—1 Shent™ g‘r%‘l?d%s rs"%%erfs

second sensing 'e‘#‘ir ig ¢ ”%eaf% 3 WIS RIS e <. xh e P‘%ro eene HiTAY 4

station, the rotary encoder UCES a conmman

gglve source 1@ 2$e(gh@%&%n@halﬁyt%ﬁ%hﬁak% @Néﬂdfalﬁj é'§3é¥ddfﬂ1ééu'é¥

coupling elements E.
As shown in Figures 3 and 4, the pressure roller
—/ 4 has centrally in its peripheral surface an annular
groove so that it can rotate withbut interference with
10 the lower end portion 9' of the second sensing lever
8'. Likewise, the driven roller 20 has centrally in
- Te=we o sivgperipheral ‘surface an’ annular groove so that it can
rotate without interference with the guide table 17.
Thus each of the upper and lower feed rollers 4, 20 is
15 divided into halves. Each stringer tape T is
sandwiched or nipped between a respective half of the
upper feed roller 4 and a corresponding half of the
lower feed roller 20 as the fastener chain F .is moved
by the two feed rollers 4, 20. The lower or driven
20 roller 20 is mounted on a shaft supported by the frame
' 16, while the upper or pressure roller 4 is mounted on
a shaft 22 supported by the support 6 and normally
urged toward the lower roller 20 by a non-illustrated
sbring.
25 A rotary encoder 23 is also mounted on the shaft
22 of the pressure roller 4 for producing a pulse every

time a unit amount of the rotational movement of the



: The(cutting'station 3 includes.a pait of upper and lower cutting blades 25,
26. The lower cutting blade 26 is fixed to the framme 16 whil e -t he upper 15
cutting blade 25 is disposed above the |ower cutting blade 26 and is '
vertically novable toward and away fromthe |ower cutting blade 26 by g,
sui tabl e drive neans, such as an-air cylinder or a solenoid plunger. The
support 6, with the upper guide plate 18, 20 the detecting unit 1, the
pressure roller 4 and the auxiliary guin plate 24, is novable by an

el evating nechanism5 between a | ower dr operative position (Figure 1) and

iﬂci’ﬁé’ifé Y (Lj} cREgeusE rBer %7 °%F=:;=Sf r-?-ﬁ?ﬁ&?&?ﬁ%C?ﬁvdaﬁJ}&e”%ﬁﬁ‘%fﬁ% ontal
28 fi 16 _anc [ 27

bar 20 1110 | BobHeeh' 8 ol 1N Sl RP S TR A

m dportion of {vgénh%é.zﬁﬂﬁnﬁlerb% the. Z%%n‘t*eﬁhg:%‘i% 'EE% chels I normally
urged upwardly by a pair of conpression springs 3, §0 that an upper

surface 29 of pheabeeimontal vaide ebribapdndiaedc tHEMi¥taned S kept in
contact with a peripheral camsurface of the camplate 30. The cam plate 30

I's turnabl ezt hbetig8en arpdsicishnetiezagitieblcading ledid oF @ handle 30. In
Figure 1, en the handle 31 is angularly noved clockwi se to turn the cam
plate 30 in succeeding pair of coupling element.groups E_is sensed
‘by the second sensing lever 8' and a predetermined
position in the cutting station, the rotary encoder 23 k)
produces a command signal to deenergize a drive source

10 21 (Figure 4) to terminate rotation of the driven
-roller 20.

The cutting station 3 includes a‘pairgoﬁ upper
and lower cutting blades 25, 26. iThe lowef cutting
blade 26 is fixed to the frame 16 while the upper

15 cutting blade 25 is disposed above the lower cutting
blade 26 and is vertically movable toward and away from
the lower cutting blade 26 by a suitable drive means,
such as an air cylinder or a solenoid plunger.

The support 6, with the upper guide plate 18,

20 the detecting unit 1, the pressure roller 4 and the
auxiliary guide plate 24, is movable by an elevating
mechanism 5 between a lower or operative position
(Figure 1) and an upper or inoperative position (Figure
2). The elevating mechanism 5 includes a U-shaped

25 member 27 fixed to the support block 6, a horizontal

. bar 28 fixed to the frame 16 and holding the U-shaped

member 27 for vertical movement, and a cam plate 30



10 the same direction, the support block 6 is noved upwardly by the bias
of the conpression springs 33. As a result, the upper guide plate 18, the
first gnd second sensing levers 8, 8, the pressure roller 4 and the
auxilia™ guide plate 24 are brought to their upper 15 or inoperative
position (Figure 2) so that the fastener chain F to be cut can be threaded
t hrough the apparatus easily. Then, when the camplate 30 is turned
countercl ockwi se by the handl e 31 against the bias of the conpression
springs 33, the support block 6 is 20 Telfrned to its original, |owered

ition, th i ngi he i de, pl .18, the fi . and d
DOSL 1O s AL IS, JORETo 91 S BLA 1R, o "B (3L 08 sfoRad
24 to Fhe' r lOW.E‘Zr o 'ﬂf@r@-téﬁ/ é)é)sr{];érﬁ@& (‘57 9Hs en&}ma]’.z{) urged %Qard]hy
operation, a slide fastener clftain F, such as, for exanple L8 sHRWAT S

Figure 5A is m\ﬁptﬁ?ﬁipic@ﬁ i&fﬁ%éﬁd@&%x&ﬁq%riﬂptX‘ﬁ‘r%ytﬁéé’”gnt he path

t hr ough - 17 - pparatus (Figure e pressure and driven

rollers 4, 20, appdiovdhrfadd B8 &BANIN W 136001 ofaENdE SERP ﬁLeﬁa%?gnent

| eadi ng end of one of the successive pairs of interengaged coupling
groups E comgs SndniHe® @WaGEREPt id eddi@adtoweitiendl poF 1 pwerPl ofahhe first

sensing lever 8 at a first sensing position, the first sensing lever 8 is
pi votal |y noved stmfiiiow of the cam plate 30. The cam plate 30 is
turnable through a predetermined angle by manupilating
el . a handle 30. 1In Figure 1, when the handle 31 is
angularly moved clockwise to turn the cam plate 30 in
10 the same direction, the support block 6 is moved
upwardly by the bias of the compression springs 33. As
" - a résult, the upper guide-plate 18, ‘the.first and
second sensing levers 8, 8', the pressure roller 4 and
the auxiliary guide plate 24 are brought to their upper
15 or inoperative position (Figure 2) so that the fastener
chain F to be cut can be threaded throﬁgh the apparatus
W, easily. Then, when the cam plate 30 is turned
counterclockwise by the handle 31 against the bias of
the compression spring5'33, the support block 6 is
20 'returnea to its original, lowered position, thus
bringing the upper guide plate 18, the first and second
sensing iever5'8, 8', the pressure roller 4 and the
auxiliary guide plate 24 to their lower or operative
position (Figure 1).
:'25 In operation, a slide fastener chain F, such as,
for example as shown in Figure 5A is moved at a high

speed'forwardly or rightwardly along the path through



cl ockwi se (Figure 8B) against the bias of the extension spring 14 until the
upper end portion 11 is retracted 10 fromthe first sensor FS, allowing
light fromthe first light emtter 12 to reach the photoelectric ceJl 13.
Upon receipt of the Ilight, the photoelectric cell 13 produces a first
command signal to change the rate of rotation of the driven roller 20 from
the high speed to 15 an internedi ate speed. Subsequently, when the bottom
end stop B then cones into engagenent W ;1jhe | ower end portion 9' of the
second sensing lever 8 at a second sensing position, the second sensing

| ever 8 is piv |1 ( e %Hﬂgpr I ] | | t he

bi as of the ext ghgi gﬁps%%ﬁq%\gé cltﬁ unt i Ilc)t ﬁé}(mﬁ)e:ré%n%{%ger '?%an%‘?gsﬁ
retracted from tbe18260nd 29SW¥s BRowrd!li Vi ighdd HH. f riRd hens asbhi ght
emtter 12' to reach the photoelectric cell 1I3'. Upon receipt of the |ight,
the 25 phot oel eehlcC s¢ebl B1atPradUARSdE ngt EHEl SOBIR G5t sidcedwinge t he
rate of rotation of the driven roller 20 fromthe internedi ate speed to a

| ow speed. Thusphlies of- ihBerenghged compdrimyg edfendret foxsiuperE ddomas F i S
reduced step by step fromthe high speed to the | ow speed as the bottom end
stop B and thusiatpr engdgrgeskemith- fthee lymersand @ors iomtd mfoushe heret o

approaches the cutting 5 station 3.
first sensing lever 8 at a first sensing position, the

first sensing lever 8 is pivotally moved counter-
clockwise (Figuré 8B) against the bias of the extension \/
spring 14 until the upper ehd portion 11 is retracted
10 from the first sensor FS, allowing light from the first
light emitter 12 to reach the photoelectric cell 13.
Upon-receipt of the light,. the photoelectric céll 13
produces a first command signal to change the rate of
rotation of the driven roller 20 from the high speed to
15 an intermediate speed.
| Subsequently, when the bottom end stop B then
comes into engagement with the lower end portion 9' of
the second sensing lever 8' at a second sensing ~
position, the éecond sensing lever 8' is pivotally
20 moved counterclockwise (Figure 8C) against the bias of
the extension spring 14' until the upper end portion 11
is retracted from the second sensor FS', ailowing light
from the second light emitter 12' to reach the
photoelectric cell 13'. Upon receipt of the iight, the
25 photoelectic cell 13 produces a second command signal

to change the rate of rotation of the driven roller 20

from the intermediate speed to a low speed. Thus the



The second command signal is also applied to the non-illustrated counter to
start taunting the pul ses produced by the encoder 23. \Wen the nunber of

t he count ed pul se reaches a predeterm ned value, the non- 10 illustrated
count er dproduces a command signal to stop rotation of the driven roller 20,
the predeterm ned val ue corresponding to the di stance between the second
sensing station and a predeterm ned position in the cutting station. Thus

t he novenent of the fastener 15 chain F at the | ow speed continues until
the bottomend stop B arrives at the preddiBer-m ned position (Figure 8D) in
the cutting station. .A preceding elenent-free gap section S contiguous to
the bottomend stopt8 bf mbwemeptpbicébeafestenery chaia Fedisr dedvesidion in
the 20 cutting station. The position in which the preceding el enent-free
gap section S is sbepebpl atep Exnmbéhadhighe §PERdcitehdiney ke SReSFetd@ ni ned
value in the non-illustrated counter. The command si gnal fron1the

non-i |l ustrated 2sheobhatsem end| ssorpB pad tHushe @ﬁﬁﬁ%ﬂjQﬁnﬁ epent-free

energi ze the non-illustrated drive neans thereof to | ower .the uttlng
bl ade 25 toward t#8P| 8kekion $gconktigupHg 5?‘5&&%39%%@@&” ep Cﬁ

fastener chain_F hgs been cut transversely across the precedlng
el ement-free gap § @Ei8R - (Figure 8E), providing a

The second command signal is also applied to the
non-illustrated counter to start counting the pulses
~— : produced by the ehcoder 23. When the number of the
counted pulse reaches a predetermined value, the non-
10 illustrated counter produces a command signal to stop
rotation of fhe driven roller 20, the predetermined
value éofrégpdﬁaiﬁd‘toithé di'stande "between the second
sénsing station and a predeterminea position in the
cutting station. Thus the movement of the fastener
15 chain F at the low speeé continues until the bottom end
stop B arrives at the predetermined position (Figure
Y | 8D) in the cﬁtﬁing station. A prededing element-free
gap sectibn ] coﬁtigubus to the bottom end stop B is
thereby placed accurately in a desired position in the
20 cutting station. The position in which the preceding
élement4free gap section S is to be placed can be
adjusted by changing the predetermined value in the
n&n-illustrated counter.
The command signal from the non-illustrated
25 counter is also applied to the cutting unit 3 to
energize the non-illustrated drive means thereof to

'lower the upper cutting blade 25 toward the lower



sljde fastener length of & pair of interengaged 5 stringers F (Figure 5B)."
The upper cutting blade 25 then returns to its original or upper position
(Figure 8F). As shown in Figures 8B, 8C and 8D, as soon as the bottom enhd
stop B has passed the first sensing 10 position, the first sensing |evgf 8
Is pivotally noved cl ockwi se about the pin 7 to return its original -
position (Figure 8A) and then continues to assune the sanme condition until

a succeedi ng bottomend stop B arrives f% the first sensing position.
Li kew se, as 15 soon as the bottomend Stop B has passed the second sensing

posi tion, the SeEant Sl J€Verad'a ELLETE, {nbl 2aQELALPALNRERI Bl O

(Figure 8B) and then contlnues to assune e Ssane condition unti

succeedi ng bot g uL SR R ddvessély L A€r§660PHeSgPELEALIRY POSi tion.
Figure 9 illustrates a nodified detecting unit. 1 which nmay be enpl oyed to

detect the arrigi@medfe-Fred ?wt'sé_é@ﬁ:rg?ﬁ) CRLGupE SE) | gbeviaﬁensr chain F
of Figure 6A. The nodified detecting unit 1 includes a 25 first sensing

| ever 8" pivot @1lide0Fddtenim lemyth e iagpair i 6f inveresgagedrti on 9" a
downwardly directed sem -circular projection, and a second sensing - 20
- lever 8"'5pi satrdngersn 'ha Fiigure 5Bid hafhexqupper teutting blade 25
then returns to its original or upper position (Figure
8F). |
As shown in Figures. 8B, 8C and.SD;.as_soon as U
the bottom end stop B has passed the first sensihg
10 position, the first sensing lever 8 is pivotaily moved
clockwise about the pin 7 to return its original
position (Figure 8A) and then qontinues_ﬁbnagsume the
same condition until a succeeding botﬁom end stop B
arrives at the first sensing position. iikewise, as
15 soon as the bottom end stop B has passed the second
. sensing position, the second sénsing lever 8' returns
to its original position (Figure 8B) and then continues
to aésume the same condition until the éucceéding e
bottom end stop B arrives at the second sehsing
20 position. - |
Figure 9 illustrates a modified detecting unit 1
which may be employed to detect the arrival of an
element-free gap section S in the fastener chain F of
Figure 6A. The modifiedldetecting unit 1 includes a
25 first sensing lever 8" pivotable on the pin 7 and_
having on its lower end portion 9" a downwardly |

directed semi-circular projection, and a second sensing



| ower jend pertion 9"' .a downwardly directed seni- circular projection. \en
an elenent-free portion S arrives at the first sensing position, the seni-
5 circul ar projection on the lower end portion 9" of the first sensing

| ever 8~¢falls fromthe upper surfaces of the coupling elenents E onto the
bl ank tape portions S, causing the first sensing |ever 8" to pivot

cl ockwi se until the upper end portion 11 is retracted fromthe 10 first
sensor FS. As soon as the elenent-free ggg portion S has passed the first
sensing position, the first sensing |l ever<8"~is pivotally noved counter-
clockwise to retwn its poriginal_position and,thep continues to assune the
same condition um§Yeh ?ﬁap{lég’tv%&(ﬁ e‘?ﬂen’fq!? r%’en-ggg %’é@t?%ﬁlgga??i ?7€§ at the

cection S arri ves e redd kB Fof | B ERL PP SRR SRR DOP, e,

8" is pivotally | SE.4 | | tﬁﬂﬁ r )r e
retracted 20 frgﬁit égég ondﬁggﬁg%# F .'F%g?gﬁgﬁﬁggptﬂéggl ne%%$nf?ee gap

portion S has pas4d Jehe steqdy! SHNH NbVSld i W86 €150 SeORNds SRS Ng | ever

8"' returns to its original position and then continues to assume the same
condition until idigduslr PrIRULIIEOHAhe AW end ot idyes" s Hive
second sensing position. This nodified detecting unit 1 also may be

enpl oyed to det edirste sendiva lefvean &1 caits ffmem gape Sgpien sy facdeof

the coupling elements E onto the blank tape portions S,

— causing the first sensing lever 8" to pivot clockwise
until the upper end portion 11 is retracted from the

10 first'sensdr FS. As soon as the element-free gap
portion S has passed the firét sensing position, the

- first"sensing-lever -8" 'is pivotally moved counter-

clockwise to return its original position and then
continues to assume the same condition until the next

15 element-free gap section S arrives at the first sensing
position. In the same fashion, when an element-free
gap section S arrives at the second sensing position,

" the second sensing lever 8" is pivotally moved

clockwise until the upper end portion 1l1l' is retracted

20 from the second sensor FS'. As soon as the element-
free gép portion S has passed the second sensing
position, the second sensing lever 8"' returns to its
original position and then continues to assume the same
condition until the next element-free gap section §

25 arrives at the second sensing position. This modified
detecting unit 1 also may be employed to detect the

arrival of an element-free gap section S in the



- 2L - continuous stringer of Figure 7A. In the enbodi nent of Figure 1, the
el erent-free gap section S is detected by sensing the upper surface of a 5
bottom end stop B. In the enbodi nent of Figure 9, the detection of.the ._~
arrival of an elenent-free gap section Sis effected by séensing the N,
difference in | evel between the upper surfaces of the blank tape 10
portions S and the upper surfaces of the coupling elenments E. Figures 10
and 11 illustrate an alternative detectizi unit 1 which includes a first
sensing nenber 36 carrying at its lower end a first roller 35, and a 15
second sensi ng peRlkthudus Rrrivigex f iFigdrawera end a second roller 35'.
Each of the first and second sensing nenber 36, 36" is vertically slidably
mounted in a tubul ar cda theld4mbddimeniparft Ridure hke, sthmort bl ock 6'.
There is a conpression spring 37, 37" acting 20 between the respective
tubul ar casi ng éiemaat-fimeet gapr eepedonvé sensieteatathdry 3Bnling tithe
normally urge the |atter downwardly toward the guide groove 19 in the guide
table 17. This downward novement of each sensi ngPR&MHSUTRCSPE |3
adjustably restricted by a pair of 25 bracket 38, 38 and 38, 38 and a
pair of asso%i abefitemrefd E86P Bunbered) each extending through a vertical

slot in the respective bracket pairs 38, %?'. . .
- In the embodiment of Figure 9,

the detection of the arrival of an element-free gap

section S is effected by sensing the difference in W,

level between the upper surfaces of the blank tape
10 portions S and the upper surfaces of the coupling
elements E.
Figures 10 and 11 illustrate an alternative
detecting unit 1 which includes a first sensing member
36 carrying at its lower end a first roller 35, and a
15 second sensing member 36' carrying at its lower end a
second roller 35'. Each of the first and second

sensing member 36, 36' is vertically slidably mounted

o/

in a tubular casing 34, 34' supported by the support
block 6'. There is a compression spring 37, 37' acting
.20 between the respective tubular casing 34, 34' and the
respective sensing member 36, 36' to normally urge the
latter downwardly toward the guide groove 19 in the
guide table 17. This downward movement of eaéh sensing
member 36, 36' is adjustably restricted.by a pair of .
25 bracket 38, 38 and.38', 38' and a pair of_a#spciated
screws (not numbered) each extending thrbugh a vertical

-slot in the respective bracket pairs 38, 38°'.

-



- 22 -y Further, each roller 35, 35 is carried by an auxiTiary tubular part
vertically adjustably nmounted on the respective sensing nenber 36, 36' by a
screw 42, 42'. The detecting unit 1 of Figures 10 and 11 al so includes a
first I*ght enmitter 39 and a first photoelectric cell 40, both nmounted on
the first casing 34, and a second light emtter 39" and a second
phot oel ectric cell 40', both nmounted on the second second casing 34'. The
first light emtter 39 is 10 di sposed at Q?e_side of the upper end portion
of the first sensing nmenber 36, while the first photoelectric cell 40 is

di d at th id 1PQEt | t ' L
i sposed at the opfpfhstJeefch %ﬁg%egggﬁéeag PQLt baBreka Bg 1y ahm&%&g@

menber 36. The first sensing ne s I n the upper end portion a

hori zontal througbobelgrdarEi QEEeiddle VhaquEash9W&ahnEéaeoaaﬁh&ection S
arrives at the first sensing position, ¥he irst roller 35 of the first

sensing nenber 36r&oyestyeat s€aklingdrembert Be,d3Ef ebgnaesicrewerel, Retveen
t he upper surfaces of the blank tape 20 portions S and the upper surfaces
of the coupling el ement sTheodetéetiih§f enttcd ofi Fégarebeldeandt hd apser
surface of the bottomend stop B and the upper surfaces of the coupling
elements E. Ingrebpohsdesocathbrserlight emibhent 38f anBeaf £digstroller 35,
the first 25 sensing nenber 36 is al so noved vertically between a first
position in whichohékoeheotnghc hoekl 440; sbohh mounted on the first casing

34, and a second light emitter 39' and a second
—/ ‘photoelectric cell 40', both mounted on the second

second casing 34'. The first light emitter 39 is

10 disposed at one side of the upper end portion of the
first sensing member 36, while the first photoelectric
cell 40 is disposed at the other.side of the upper end
portion of the first sensing member 36. The first
sensing member 36 has in the upper end portion a

15 horizontal through-hole 41 (Figure 11l). When an
element-free gap section S arrives at the first sensing
position, the first roller 35 of the first sensing
member 36 moves vertically due to the difference in
level between the upper surfaces of the blank tapé

20 portions S and the upper surfaces of the coupling
elements E or the difference in level between the upper
surface of the bottom end stop B and the upper surfaces
of the coupling elements.E. In response to the
vertical movement of the first roller 35, the first

25 sensing member 36 is also moved vertically between a
first position in which the through-hole 41 is in

alignment with the first light emitter 39 and the first
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the first Iight en1tter 39 ‘and the first - 23 -
cell 40 to allow light fromthe first light emtter 39 to

t photoelectric cell 40, and a second position in which t he
1is out of alignment with the first light enitter 39 andls
oelectric cell 40 to prevent light fromthe first |ight )

m reaching the first photoelectric cell 40. The sensing of an
ap section S by the seqpq£3s§nsing menber 36’ takes place in
r as by the first sensing nmenber 10 36, and its detailed

g&h@&@&%&% ceg.I ﬂlettﬁptall%wrﬁf%ﬂt Of r&ih M ESe {Ps@nd 11 can

etect the arriv of an elenent-Tree gap portion in the

1Egﬂft ¥t r5A9 % Fealdh tHdU Brde? photisd18tesi @neser

etecting unit 1 which conprises first, second and third

483, ahd a S3condRRydiad Hrh arHARAE e KMl Eler bt end e agd

tener chain path, and first, second and third photoelectric

i44'ousURIFOE14g nine rithavigih dehd abirestl 71 Afiek tdiRi 26} ONET 2541t ti Ng
acing the fastener chain path in vertical alignnent with the

ane thirsd phoitbedidtrcs il 48 totPrevasperighvel frodien an
ap section S arrives at the first sensing position, |ight
thieglfiiret flitight4@mitter 39 from reaching the first
photoelectric cell 40. The sensing of an element-free
gap Section's by the second sensing member 36' takes .
place in the same manner as by the first sensing member
36, and its detailed description is omitted here. The
detecting unit 1 of Figures 10 and 11 can be employed
to detect the érrival of an element-free gap portion S
in the fastener chain F of Figure 5A, 6A or 7A.

Figure 12 illustrates another alternative
aetecting unit 1 which Gbmprises first, second and

third light emitters 43, 43', 43" supported by the

upper guide plate 18 and facing the. fastener chain

" path, and first, second and third photoelectric cells

| 44, 44', 44" supported by the guide table 17 and the '

20

25

lower cutting blade 26 and facing the fastener chain
path in vertical alignment with the first, second and
third light emitters 43, 43', 43", respectively. When
an element-free gap section S arrives at the first
sensing position, light from the first light emitter 43
passes through a space between a pair of opposed blank

tape portions to reach the first photoelectric'cell 44.

Upon receipt of the light from the first light emitter



. 25 passes through a space between a pair of opposed bl ank tape portions to
reach the first photoelectric cell 44. Upon receipt of the light fromthe
first light emtter - 24 - 43, the first photoelectric cell 44 produces
a first.command .signal to change the rate of rotation of the driven roller
20 fromthe *high speed to the internedi ate speed. Subsequently, when the
“elenent- 5 free gap section S arrives at the second sensing position, |ight
fromthe second light emtter 43" passes ggnpugh t he space between the pair
of opposed bl ank tape portions to reach t4fe Ssecond phot oel ectric cell 44'.

Upon recel pt of 433, khae Leahiz sasand 40 Jdidht SIS dfiseecond

phot oel ectric cel uce second comran e rate of

rotation of the dpmaRd @libea12@of CHENGRE tid atRAIGE & REGd £ Nehd OW

speed. Then the novenment of the fastener chain F at the | ow speed conti nues

until the 15 el egpabvehl 881980 20CEreh Bhadl hiyds sPecd RiCdqieer M ned position
in the cutting station. Upon arrival of the elenent-free gap section S,

light fromthe thhtdrhedihtenispeed.43'supsega® ntlyqueidhaebadmeaitscen t he
pair of opposed blank tape portions to reach the third 20 photoelectric

cell 44". . Upgn feeei gapoketheohi gharkioest ae thier decogid semstingr 43", the
third photoelectric cell 44" produces a third command signal to term nate
position, light from the second light emitter 43°'
passes through the space between the pair of opposed
] ' blank tape portions to reach the second photoelectric

cell 44'. Upon receipt of the light from the second

10 light emitter 43', the second photoelectric cell 44’
produces a second command to change ‘the rate of
rotation of the driven roller 20 from the iptermediate
speed to the low speed. Then the movement of the
fastener chain F at the low speed continues until the

15 element-free gap section S arrives at a predetermined
position in the cutting station. Upon arrival of the
element-free gap section S, light from the third light
"emitter 43" passes through the space between the pair
of opposed blank tape portions to reach the third

20 photoelectric cell 44". 'Upbn receipt of the light from
the third light emitter 43", the third photoelectric
cell 44" produces a third command signal to terminate
the rotation of the driven roller 20. The third
command signal is also applied to a non-illustrated

25 drive means of the cutting unit 3 to lower the upper

cutting blade 25 toward the lower cutting blade 26.

The third sensing position is spaced apart from the



tine rotation of the driven roller 20. The third command signal is .al so

applied to a non-illustrated 25 drive nmeans of the cutting unit 3 to | ower
t he upper cutting blade 25 toward the |ower cutting blade 26. The thitd
sensing position is spaced apart fromthe - 25 - actual cutting &~

position. Therefore, if the fastener chain Fis to be cut along the cutting
line C substantially aligned with the endnost coupling el enments of the
succeedi ng pair-of coupling elenent 5 g5 oups E, a command del ay tiner may
be connected to the third photoelectric cell 44". According to the nethods

and appar at Usga+3aICIReE PP itifod.s PRfSISESHd P D a6ite afastenept - free
gap section S accurately in a predetermned 10 position in the cutting

station, partlgaiecause tee veatcutofarongngtid @it tiwg fhbhener chain F is.
reduced step by step froma high speed to a | ow speed as the - elenent-free

gap section Ssapgtaatiedliyhaldydddgritinttinn emimndédiencopl imgenment of the

fastener chain F 15 at the | ow speed continues until the-elenent-free gap
section S arrielemeatst lof phedetusqaeding @it oof i coumbirgtelementati on. The
present invention enables novenent of the fastener chain F to_be term nated

accur at el y 5at gxoRps Eeq@d commansi e tifan w3y bRcemrestedectenthest
third photoelectric cell:44". o S
According to the methods - - and apparatuses
described above, it is possible to place an element- U
free gap section S accurately in a predetermined
10 position in the cutting station, partly because the
rate of movement of the fastener chain F is reduced
_step by step from a high speed to a_lew;speed_as_the._
element-free gap section S approaches the- cutting
~station and then the movement of the fastener chain F
15 at the low speed continues until the-element-free gap
section S arrives at the predetermined positioP in the
cutting station.
. The present invention enables movement of the
fastener chain F to be terminated accurately at a
20 required position without any damage to the endmost
coupling elements or a bottom end stop B near the
leading end of the succeeding pair of coupling element
groups E, and also wiFhout any separation along the
leading end portion of the succeeding pair of coupling
25 element groups E.

Further, since there is no finger -or stop

inserted in the space between a pair of opposed blank



- coupling el.enents or a bottomend stop B near the |eading end-of the
~succkedi ng pair of coupling el enment groups E, and al so wi thout any
separation along the | eading end portion zf -t he succeedi ng pair of-coupling
25 el ement groups E. Further, since there is no finger-or stop inserted in
t he space between a pair of opposed bl ank -26- tape portions during
cutting oper atapen poiivhs eduaiirngtedit &6y gppratdoh] aach «lanebe-fyewerpdsadtiany
region even near the |leading end of a succeeding pair of coupling el enent
group E. Ther 8fmanebe mevbredneénehyadegjivat evauakat yhe| laddifigeEndnefr s Succeeding
be achieved without risk of reducing the rate of production. In all of the
enbodi nent s, b détewplbr stemdrdngfavpat. all tines entirely upstream of the
cutting station, although the third light emtter 43 "and photoel ectric
cell 44" are only jUarel@fr eurifermtand edravphg avalitys siiderifgatarers. At no
tine is y operative 10 .. conponent or part of the defection station
downst r eain of C¥h&ecrihieker it nrigarti sl the atd PheTeivR:iRRen
cutting takes place, It w]ll be understood, that various changes . in the
details, material, gﬁd’tlércr‘fjaﬁaﬁ pel ttﬁar §,g%‘?f:gh°rh§33t‘l?é‘egs R 8th
described and_i] ]l ustrated in order_to expl.ain the.pat of the.invention,
15" ey betHitte S5 e RO BRI 26 e T RetB SRS AR oo BT D
scope of the j Nt i Fof n [ y e {Jrent. s i bed
above, the Ii% e%%g%‘sp%ng@@bg?%tegg *ekctchIflctalgelﬁ@%ﬁ%{ﬁ‘é&&?e%gg{é%égbw th
swi tches suchgfsrki MideiayidiBes 1@ F YRS MIYAL no time is any operative

— 10 component or part of the detection station downstream of the cutting
station, particularly around the time when cutting takes place.
It will be understood that various changes in the details,
material, and arrangements of parts, which have been herein described
““and iilistrated in order tb explain the nature of the invention,
15 may be made by those skilled in the art within the principle and
scope of the invention. For example, in any of the embodiments
described above, the light emitters and the photoe}ectric cells
may be replaced with smitches such as limit switches or proximity
\ B switches. Further, the rate of movement of the fastenmer chain

20 may be reduced in four or more steps as an element-free gap section

approaches the cutting station.



'SWMtChes-~EuLLﬂ§L~“LD%ﬁ;g£§ of movenent of the fastener chain 20 . may
_ e{reduced in four or teps as an elenent-free gap secti on approaches
t he cuttllm,"rm 7- CLAIMS 1. A nmethod of cutting a slide fasiener
chain int \,m ﬂ LJEe f ast ener Ieng%? t he fastener chain havi ng-
IongltudlnaIFy §pate essive el ement™-free gap sections between-the
successi ve spaced coupling el enent groups, said nethod conprising: (a)
novi ng the fastener_chain along a longitudinal path in a predeterm ned
direction to a g&zéﬂgg station; (b) detecting when a | eading end of one of
t he successive spaced coupling el ement groups or when an i medi ately
preceding el ement-free gap section, contiguous to.said |eading end of said

one pair of .Cou%i N4 fﬁ'e%ﬁ%ﬁt ¢! Q:%R:scu{gs d %ﬁﬁ%%%é EleRdi RO gEATI on

which is entire ups reanlo t he cuttlng station I n response to said

det ecti on, redu‘ihasv&hﬁa@\suw %ta%t@fnéﬁqé@gﬁéx?@erts@awsééﬂ&acﬁwn speed

to a Iom/speed unti | the preceding elenent-free gap section arrives at the

cutting stationhatdhgURengitud iNalilyals picedi ghdd €SIV e Je PEREROLE £ E€€gHBD
section, termnating the novenment of the fastener chain: and

sections between the successive spaced coupling element

¥

groups, said method comprising:

(a) moving the fastener chain along a longitudinal
path in a predetermined direction to a cutting station: U

(b) detecting when a leading end of one of the
succeséive spaced coupling element groups or when an
immediately preceding element-free gap section,
contignous to said leading end of said one pair of
coupling element groups._is in a separate detecting
station which is entirely upstream of the cutting
station:

(c¢) in response to said detection, reducing the
moving rate of the fastener chain from a high speed to a
low speed until the preceding element-free gap section ~
arrives at the cufting station:_

(d) upon said arrival of said preceding element-free
gap section, terminating the movement of the fastener
chain; and

(e) severing the fastener chain transversely across
said preceding element-free gap section to thereby

provide an individual slide fastener leagth.



(e) severing.the fastener chain transversely across,sé&{FTHTRERﬁTE;d—ﬂf o
elenmnent-free gap section to thereby provide an individua ' gﬂ“ner
| engt h. -, 28 - 2. A nethod according to claiml, mﬁimﬂ ener
chai n ggnprises.a pair of continuous stringer tape, nger st apes
havi ng successi ve spaced pairs of coupling z enent groups nounted thereon
and i nterengaged with one another in opposed conplenentary fashion. 3. A
nmet hod according to claimz2, wherein there is bott om st attached to

a op
each | eading end of dhdefhed3FeREders; R phRtR by WBERPLRgSakdnfastener

, d id detecti f _the_ | eadi d . of i d . | i I t
group | s det ect | ENAHE JHBRAHAFSA BATEATH TORE ORRQUB,ShELAUREA EREr oEBE 4.

A met hod accor di ér%tteiglqgglai{g s Zhﬁie;??‘é‘%%(?'égseggg%ggasét éggrgnngg}d

reducing are eff Yy~ Sersing ng sal Nneé-pa

coupl g, el ement GG le Feldf g 505 WolBRd | eliokBoh!Endet AELF Blgages

station to change ing ra stener charn from sa

~speed to an i nteniRdi Ak MRAhANGiA Moo oled LobhifeREREREY ERERIBRYI Ng end

of said one pair of coupling elenent groups at a second sensing position
downstream of said first sensing position in the detecting station to
change the noving rate of the fastener chain fromsaid internedi ate speed
to said | ow speedd. A method according to claim 2, wherein there is a

" bottom stop attached to each leading end of one of said
W ' successive pairs of coupling element groups, and said
detecting of thg leading end of said one coupling
element group is detecting the leading end of said
bottom stop attached thereto.
4. A method according to claim 1, 2 or 3 wheréin said
detecting and said reducing are e:fected by sensing the
leading end of said one pair of coupling element groups
at a first sensing position.in the detecting station to
change the mdving rate of the fastener chain from saiad
high speed to an intermediate speed and then by further
sensing the leading end of said one pair of coupling
element. groups at a second sensing position downstream
of said first sensing position in the detecting station
to change the moving rate of the fastener chain from

- said intermediate speed to said low speed.

S. A method according to any preceding claim wherein

said arrival of said element-free gap section at the



5. A mefhod according to any preceding claimwherein said arrival of said: g

el enent - [ at the 29 cutting station is determ ned by ,
‘measur i rl(mgmmammﬂ}ﬂmlj novenent of the fastener chain along sai.d path
after the- detectien of €aid | eading end or of said elenent-free gap seskion
in said detecting station. 6. A nethod a@sording to claim5. wherein there

Is a bottomstop attached to each | eading end of one of said successive

pairs of coupttifigekeaRibndieu et et fell by aieduritng®fat he | eading end of
sai d one coupling elenent-group is detecting the [ eading end of said bottom

stop attachpgetibcegindned mévemant fuTHeOIfa8idner) chain deléngteabd chain
into individual slide fastener |lengths, the fastener chain having
successi ve ppahedftleenthe- detectdmnsad isaisd Heading t émd sox cet ssakd spaced
coupling el enent groups, said apparatus conprising: (a) a frame having a
gui de ‘'t abl eeflementpfoee gan [sectdseridy sfid detreting gwythemns for noving
the fastener chain along a |ongitudinal path over said guide table in a
predeterm ned direction to a cutting station, said noving neans being
operable to _nove the fastener chain at a rate var%éggmfron1a hi gh speed to

a | ow speed®-(cP Mmeihedi dCchFENT P ™ § IR dtREL@nEs of . .

bottom stop attached to each leading end of one of said
successive pairs of coupling element groups, and said

detecting of the leading end of said one coupling 9
element group is detecting the leading end of said

bottom stop attached thereto.

7. An apparatns for guﬁting a gl@@e fastener chain into
individuai slide fastenéh lengthé. the fastener chain
having successive spaced element-free gap sections |
between the successive spaced coupling element groups.
said apparatus comprising:

(a) a frame having a guide table for supporting the

~fastener chain thereon;

(b) means for ﬁoving thé_fasﬁener chain along a
longitudinal path over said guide table in a
predetermined direction to a cutting station, said
moving means being operable to move the fastener chain
at a rate varying from a high speed to a low speed:;

(¢) means for detecting when a leading end of one of.

the successive spaced couplinq element groups or when an



t he ;successi ve spaced coupling el enent groups or

iinnﬁdiately precedi ng el enent-free gap section, contiguous | eadi ng
end of said.ne pair of coupling el enent groups, mu“ﬂ\m ﬁ&ﬂ
ﬁ B)

fully ypstream of said cutting station and for re
sai d detection, said noving neans operativeggto nové tfie

m station
nse to

astener chain at a

|l ow rate until the preceding elenent-free gap section arrives at said
cutting station; (d) neans for deenergizing upon said arrival of said

preceding el emnimﬁéseaeamﬁsgﬁbheaan?abdemhitu&r@%a@%pt geciymat e the

novement of the fastener chaln; and

e) cutter blades nmeans disposed in

said cutting statbnoigoouscrverthg lLeadfiagt endr oghaiaidl loaespaizelof across
said preceding elenment-free gap section in response to the term nation of
the novenent of c¢owplisgeatemehti groipsjniappar at detectdndi B3 attd onl FuD1;
adapted for a fastener chain which conprises a pair of continuous stringer
tapes, the stringeétrepdsofiagahd cuttdngi ssagpasecdndafororenderlingy dmrenent

groups nounted thereon and interengaged with one anot her

i n opposed

conpl ement ary f a5PFBPRES tonsapdadatagtieser 6244 MOVing meags wpersitivei d

to move the fastener chain at a low rate until the

preceding element-free gap section arrives at said

cutting station;

(d) means for deenergizing, upon said arrival of

said preceding element-free gap section, said moving

means to terminate the movement of the fastener chain;

and

(e) cutter blades means disposed in said cutting

station for severing the fastener chain transversely

across said preceding element-free gap section in

responée to the termination of the movement of the

fastener chain.

8. An apparatus according to claim 7, adapted for a

fastener chain which comprises a pair of continuous

st:inger tapes, the stringer tapes having successive

spaced pars of coupling element groups mounted thereon

and interengaged with one another in opposed

complementary fashion.

9. An apparatus according to claims 8, wherein saiad

means for detecting the leading end of said one coupling



T e e v

Sﬂz for : ng .end of sald one coupllng - 31 -, - -
nt group is ada detect the | eading end of a bottom-stop

attached toumﬂm @JE of one of said successive pairs of coupli l}gt

el enent gro atus according to claim7. 8 or 9. .wherein<aid
det ecting means®incl udes first sensing Ime hs-for sensing the |eading end of
said one pair of coupling elenent groups at a first sensing position in

said detecting station and responsive to said sensing to produce a first

command si gnal f4eBgng Sﬁvuﬂg1ﬁeé@§&9§4ﬂﬁﬁuﬁ?%9ﬁ$rﬁﬂ@r&ﬁ?%%%go?n@h@f a
fastener chain fromsaid hi p to an interngdi ate spe d and second
sensi ng neans f OPtFAR ﬁ&Pps iaﬁglet%néq é’e?cﬁbngleeaﬁ" %%l$ n2n$ Pf Baid
coupl i ng el enent rou sen i tion dommstreantof sai d
Frot sonei ng. pSUFFRsRiVE s RRCL. SR L RN SRR Ve Lo cai d
further sensing to produce a second command signal to said noving neans to
change the noving rate of the fastener chain fromsaid internedi ate speed

to said | ow spegé Ah apPPatBRUE e ALUL W d1u i @ Md lor W' GhOr &2k

first and second sensing nmeans each conprise a pivota al Tever arm one end

of which rides gy¢ea @etdctingemRanshdineldaty FildvSsdwsisy Meanéd\for
apparatus according to claim 10, wherein first and sécond sensing neans

each conprise asphetiagl ehlerileading end of said one pair of coupling

element groups at a first sensing positipn in saiad
detecting station and responsive to said sensing to (o
- produce a first command signal to saiad mpving means to
change the moving rate of the fastener chain from said
high speed to an intermediate speed, and second sensing
. means for further sensing the leading sné of said one
pair of coupling element groups at a second sensing
position downstream of said first sensing position in
gaid detection station and responsive to said further
sensing to produce a second command'signal to said
moving means to change the moving rate of the fastener

o’
chain from said intermediate speed to said low speed.

;1._An_appa:atus.;ccordinq to claim 10, wherein said
first and second sensing means each comprise a pivotal
lever arm, one end of which rides over said fastener

chain under a bias force.

12. An apparatus according to claim 10, wherein first

and second‘sensing means each comprise a photoelectric



32 cel | nééns; 13. An apparatus according to clai m-18;—wherermsaid Tirst

and &pcbnd sensisng neans each conprise a vertically recjpr 'l er
means for riding over said fastener chain under a| ml :li ' jllan
apparagus according to any one of clains 10 to 13, sl Ng a

suppor t” bl ock overlying said guide table af having said first and second
sensing neans attached thereto, and neans for selectively raising said
support bIockcéf%aﬁéggsto'said guide table to permt thread-up of said
fastener chain ereon prior to activation of said noving nmeans. 15. An
apparatus according to any one of clains 10 to 14, wherein said nmeans for
deenergi zing said noving neans is activated by a counter which is engaged

by Lhe commangs 5! &faapParathd 2EE0RA1AGNELNA1ATANS 0, Indreduniglgenabl | ng

said fastener chain to nove a selectiveé predeterm ned stance al ong said

l'ongi tudi nal ppidr dgn@sseesnaOtensdi igSAeaNd 88BHI BInPRaRe a0 said cutting
station. 16. An apparatus according to any one of clains 7 to 13 wherein

sai d nmeans fovereboLLUyZt89iprodaBDEi POlIRENReaRs EBRORIAIAGE QvERANS
measuring a predeterm ned novenment of the fastener
said fastener chain under a bias force.

1l4. An apparatus according to ény one of claims 10 to
\’; . 13, further comprising a support block overlying said
guide table and having said first and second sensing
means attached thereto, and means for selectively
raising said support block relative to said guide table
e 20, PQrMit thread-up-of said-fastener chain thereon prior

to activation of said moving means.

15. An apparatus according to any one of claims 10 to
14, wherein said means for deenergizing said moving
means is activated by a counter which is engaged by the
command signal of said second sensing means, said
counter enabling said fastener chain to move a selective
predetermined distance along said longitudinal path
downstream of said second sensing means in said cutting

station.

16. An apparatus according to any one of claims 7 to 13
wherein said means for deenergizing said moving means is
responsive to means measuring a predetermined movement

of the fastener



i? cEZhgﬁ?nggﬂgaLd«parh after the detection of said | eading end or of
ree gap section in sai.d detecting station. 17. A.nethod of
cutting “\ “ﬁ chain substantially as described wth reteren(;e to
and as \‘“ﬂ% “\m e acconpanyi ng Gr@wings. 18. Apparatus, -l
substan as Mescribed with reference to and as illustrated in Fi gures

1 to 4 of the acconpanying draw ngs. 19. Apparatus substantlally as
described with reference to and as |IIustrated I n gures nodi fi ed

to,
as in Figure 9cdaithalandfdfiRat r%"vﬁﬁﬁsf'hﬁode?\ﬁﬁ f"gf‘ug%sﬁﬁééant ially as
described with reference jo and as_jllustrated r 1.4 ed
as in Figures A®aiPd enft 5 LHLEWMA ?“5ﬁg sﬁfﬁ gggzgackﬁégr§PH§Q1d
substantial ly descri be idh reference to and as illustrated in Figures
l1to 4 rmdlflegF qﬁ%ﬁﬂgﬁh%¥ﬁ§?of t he acconpanylng dr awi ngs. :

17. A method of cutting a slide fastener chain
gsubstantially as described with reference to and as

jllustrated in the accompanying drawings.

18. Apparatus substantially as described with reference W/
to and as illustrated in Figures 1 to 4 of the

accompanying drawings.

19. Apparatus substantially as described with reference
to and as illustrated in Figures 1 to 4 modified as in

Figure 9 of the accompanying drawings.

20. Appa:atus substantially as described with reference
to and as illustrated in Figures 1 to 4 mod1f1ed as in

Fiqures 10 and 11 of the accompanying drawings.

21. Apparatus substantially as described with reference
to and as illustrated in Figures 1 to 4 modified as in

Figure 12 of the accompanying drawings.




