" METHOD AND APPARATUS FOR REMOVI NG COUPLING ELEMENTS FROM SLI DE FASTENER
STRINGERS The present invention relates to a method of and an apparau&&dr3 3
renoving froma slide fastener stringer a plurality of discrete coupllng
el'enents. such for exanple as die-cast coupling elenments of nmetal or 5.
|njg$t|on nol ded coupling el enents of synthetic resin, ig@ nor e

partTcularly to a nmethod of and an apparatus for renovi slide fastener
coupling elements as they are erected.and pressed vertically between punch
~dies .and a punch or a punch guide. 10 ' Slide fasteners are generally
manufactured by successively attaching coupling-elements to a stringer tape
through a die-casting or injection- nmol-di ng process to produce an el ongate
slide fastener stringer, renoving a prescribed nunber of attached coupllng
15 “elements fromthe slide fastener stringer to forman elenment-free
space, .and cutting-off the stringer tape across the elenent-free space to
prOV|de a slide fastener |length. It is general. practice in the art-to
-shorten a finished slide fastener of predet erm ned 2 length in order to -
neet -the .di mensions of a textile article_to which the slide fastener. is to -
_be stitched. To reduce the |l ength of theTftni'shed slide fastener, it is

?ﬁgezf?{jg ;gs[gg‘e)‘r’e a ﬁ%&h@b“a&ﬁ”’ﬁ%aﬁkrﬁﬁ“?bh”ﬂmﬁov?ﬁé”@&éﬁnfﬁé’m an e”d of o
o ELEMENTS FROM SLIDE FASTENER STRINGERS
_;g#!. __' o “Tne present invention relates to a-method'of-and
| | an epparetns'fOr removing frem'a siide'fastener~
_Stringer:a_plurality'efediscrete coupling.elements such
for“ekemple as dieecaee'ceupling eiemenfs of metal or
5 1njectlon-molded couplxng elements of synthetlc resin,
:and more partxcularly to a method of and an apparatus
.*fo: removing slide fastener couplznggelements as they-.
'ere'erected”and'pressed verticelly beﬁween'pnnch:dieS'
‘and- a punch or a ‘punch guide. |
.10 . Sl;de fasteners are generally manufactured by -
_ _euccesszvely attaching coupling elements to a stringer
tape through a die-casting or injection-molding process
_ﬁo producegandelongate-slide fastener stringer.
E removing e-prescribed nunber_of-attached_coupling--5 v
15 elements from the SIide'fastenereStringer to form an -
.element-free space, and cutting off the stninger tape
e:across'the element~free space to provide a slide
fastener lengtn; It is general nractice-in the art to

‘shorten a finished slide fastener .of predetermined



" However, since these known apparatus forcibly renpve the | egs of the

Convent.i onal apparatus for renoving coupling elenents I ncl ude an apparatus
. for cutting off the heads of the coupling elements and then forcibly

. renpving the Iegs thereof off the slide fastener tape and an 10 appar at us
for”preééépg the |l egs of the coupling elenents to a flattened configuration

" and the ter pulling.the slide fastener tape fromthe flattened |egs. w

“fcoupllng elements fromthe slidegl5 fastener tape, the tape is I|ablé to
" be dammged, and the coupling el enents or their |egs may not be renoved

~ t hor oughl Yendkh eln nordere tdanesio\kheprdimensimnisaofs a ttestdleave been devi séd
~apparatus for gripping a-slide 20 .fastener tape-with a pair. of dies so

“.that the avtigiedie which s!:hsesled@ctfestemeé'seusng%@sessﬂtphedeoum|ng |
- el‘enents and splitting themve wth a unch and t he dles and
" thereaftefe k‘?ﬁfg{ﬁ% tl%el%’}cﬁ th °cf£) r%' iger faskepgte itecanpl es of
“such appay at | nes Pat tions Nos.
~ 57-.61406, 1%#%%%%"222 5%%14‘8%8% JLFL%[}% (?seed%a%tppégr gg’ugl%r equire a

- supporg fo e#gﬁgg &rf i the sXidd @g@&k@ e ected in upstanding
~....condi tgl on, the support I ncl udi ng searplupper ends of the dies for. cont act -

L wmith portions ofcomutdithel eifpirdtegs ot temoViinge d‘oasueaqr tape _ Th_e_ _

ﬂ deS|red coupling elenents are split into.two
o _ elements include an apparatus for cuttlng off the heads

f of the coupling elements and then forcrbly removrng the _ .';)2_
_legs thereof off the slzde fastener tape and an
_10':apparatus.for_press;ng the legs of the coupllng,
'elements'to-affiatteneo configuration'and'thereafterp.
“pulling the slide fastener tape from the flattened
legs. However, srnce these known apparatus forc1b1y
_remove the legs of the oouplxng elements from the slzde .
15' fastenerutape,jthe-tape_is-liable to.be damaged,-and,..
| 'the'cOupling elements or their legs maf not.befremoved.
thoroughly.:.-: _ o |
- To ellmlnate the above prior drawbacks, there.
-haue been devxsed apparatus for gripping a sllde_

20 fastener tape with a pair of-dies_so that the ooupling
elementsyare_erected,_pressing'some of the coupllng |
elements and splitting them-vertioally.with a punch and

" the dies;'andfthereafter knocking the split coupling
elements off the-tape; Examples of such apparatus are

25 ‘disclosed in Japanese Patent Publlcatlons Nos.:,_

- 57=- 61406, 57-61407, and 58-20783. The dlsclosed

apparatus requlre a support for keeplng the coupllng



hal ves by the punch noved downwardly 'to thrust into the coupling el enents,
fromtheir heads to legs. |f the apparatus had no such support, then the
coupllng elements would tend to be tilted with respect t he slide
fastenér ‘tape, Wth the coupling elenents to be 10 dé%ived being tilted,
thexymould not be split apart by the |owering punch, and could not bey .
“renoved Tromthe tape.. It is believed possible by means -of the invention to
provide ‘a method of and an apparatus for reli-ably keeping coupling 15 -
el enents erected and renoving the coupl 8ng el ements .fromthe slide fastener
“tape. According to a first aspect of the present invention there is o
provi ded. a neth@dembntsnawengedompluggtgnéhGGtGOﬂdbhiansltﬂ% #%&E@ﬁ@r
|nclud|ng a stringer tape carrying on and alon Ion i tudi pal

_edge a rlow of hcégplluﬂgnsl é?éﬁ?s“ﬁ&?f‘-ngnﬁéggfrrﬁgﬁ_t giesnt ﬁecg?ﬁ?lbe‘f”f’épe
ol d g he st « PREAoRap gt EREpLTe, SaRpaREEees BF HO€ BLER2 Flasedd:
coupling: el ementg g "eqhes adaterd dokp1ihy efendn agawess@yelmgoetmnts

'so-as to. provid n a“vertical direction between the

| egs and thegcoyphivag B9a@se §ﬁﬁcﬁCho$aaeadwﬁeasa19 tegthepstt ifeontwach -
other - out .of engagenent with said stringer tape. 5. - Accordi ng

to.a second aspeehptinghelrnenes| Ecumntheir nsads ko begsidelfathe

apparatus had no such support, then the couplzng B

et

_elements would tend to be tilted with’ respect to the
_lslide fastener'tapg; 'W;th'the coupling elements to-be
10 removed being tilted, they would not be'split apart by
- the lowerzng punch, and could not be removed from the
:tape. | | | |
It is believed possible by means of the invention to
 'fi provide é.méthod'of and an epparatus for reliably keeping'coupliﬁg 
:f:F ' elemgntﬁ-erected‘and removing the cbﬁbling elements from the slide
fastener tapg. “ | . | | |
"' According to a.Fitst asﬁect of the presenﬁ invention there
. _is_prouided a method of reméving ;aﬁbling Eieaents'frum a slidélfagﬁener
inbluding a'stringer tab; éatrying oﬁ.aﬁd alon§ oné inngifudinail' |
- *¢ _'tépe-edgé a rou of éuﬁﬁling elementslﬁéving.légé-m&gnted on the;:
stringgr-taﬁelaﬁd coupiiné heads remote Ffom ﬁﬁélleés,'campfisiﬁg
" the st.ep:s of.z - | .
B - :(a)zﬁaldiné ghé-sttingef'tapé vertiﬁall;'hith:the Eauéiihg.
.heéds af.tﬁe coupliﬁg e1ements directed Bbwnwardly;

L .q:s-.' : . (b) oripping the coupling elements so as to provide a




.~ .method of renmoving coupling elements froma slide fastener including a

- stringer tape carrying on and al ong one longitudinal tape edge a row of

- coupling elenents having | egs nounted on the 10 stringer tape and

. coupling heads renote fromthel egs, conprising the steps of: (a) holding .

.- the strigmer tape vertically-vith the: coupling heads of the coupling: \&
el ement irected downwardly between a pair of openable punch dies with the
”coupllng ﬁeads di sposed downwardly of -said punch dies;. (b) gripping the

: '”"...coupl i'ng,el.e Q 8S,drQs p;log;pgctgo,grblep@éd}.gt.ﬁ@rleesuadar.a/eert| cal direction.
"ybetmeeﬁg% é ng%%§%§d fhe ceuplrng heads betmeen sald punch dies and a.

cverticallmg I’-TF\&@QEE magber: . and 20 - - (:¢) novi.ng said punch -
"dies laterally away. from each ot her to spread sai d | egs apart from each

‘other out of engpgeEeatingi 4dicskéad searttnfesm eage otPeTErHIdig to a third
?aspect of the present invention, there is provided an apparatus for
renovi eggazeuphy rwgt'elsewerﬂ%if?ﬁrﬁa"%l i'de fastener stringers, conprising: (a)

support pl aé?"g%gl Sgs 5 % _ gégé g?af)hgo%g§§5jtof a substanti el .I y -

.~ertical nenb _ rirzon er Joined thereto,
.sar d hgﬁ%ag%gh ”E-Hgfésigfpx?éb@dQ&”Sh di es bei ng. di sposed upwardly of said

. vertica ers an pi votabl'y -nounted on said support plate, said verti cal"
. nmenbers of sai d netheth ofi e%mbémmgoehls‘pes@c#memt%(ﬁnw Gnt#lrigleredsalsr\m for .

- holding therebetween a-slide fastener stringer tape with coupling elenents
'.-.a_havr ng’-'r%ggi"rﬁ)ﬂn%"é’c’r“%" dare "s’FFYirf'Qe?" t28Be2long one longitudinal . _ \)

tape edge a row of coupllng glements having legs mounted on the'.
,:ﬂ<7 : strznger-taee and couplxng heads remote from the.legs, .comprising.
‘the eteps.of- | | | .
- (a) halding the et:inger tape ve:t;cally mith the coupling
-.heade of the couplxng elements dxtected downwardly between a pair
of openable-puhch qies'uxth the_coupling heads disposed douwnwardly - ; o~
]'yfs_ of éeid peneh diee:r . |
| | :(b).éfippimg'the coupling eiements.so_es.to providerel
Qripping force-in a_vertibal direction befmeem the legs and.the
ceueling heads between eeid'punch'dieseanq.e Vettiea;ly_moveple
member, and : _fg. e' ¥
_.QF)_-_ .. ' (e) moving saxd punch dxes.lateraily auay from eaeh other :
~'_te spread said legs apart'From each ugher out of engegement with ...
-'saxd stringet tape.- o _ _
According to a third aspect of the present |
invent;_.on, there is provzde§ an apparatus for remouing_couﬁling
;_:L<;‘ elements from a slide fastener stringer; comprieingz |
(a).e euppart.plate; |
) (b) a pa#;-af punch dies eacﬁ.cempeeed of a subetantielly.':

m vertical member and a substantially hurizonia;.member jelned.iherexa,



'and coupl i ng heads d| sposed downvvar dly of said vertical nenbers; (c) a
base; (d) a pair of punch guides vertically novably nounted on sald base
and di sposed in vertically confronting relation to 10 said vertical
nenners respectively, said punch guides being novable upwardly for

9\wa ng .said coupling elenments against said vertical nenbers,; (e) a punch
ver: |caIIy novabl y di sposed bet ween sai d punch . guides for engagin sai d _
coupllng heads of said coupling elenents; 15 and (f) an actuatoé%ﬁbunted
on:sai d support plate and having a pusraer-for causi-ng sai d punch sto. .
rock.so as to nove |ower ends of said vertical nenbers apart for spreading-
the l'egs apart. The.invention Wi ll be described by way of exanple with
reference. to édie amcasperly nenpeds fi Ayl Pwhrly ales J“P"Qg&l“'é""fel’s”"é!af?’dnt
el evational view of an apparatus for renoving coupling eJeerren sterrlbc%dyi ng.
-6- the presesft sehyertinel mngare aZ“l%‘“&‘ﬁ?’dnm%"é\ﬁFo?“ fhe? APPRRFAL LSS
illustrated in Figure 1; Figure view, t | r
secti-on, . of aPpidp¥etdsat %Bbeﬁ?eﬁﬁaﬁif?g'rﬁ AL dalegeadr%]nga{ 8¥ a4k %aﬁfdg‘r‘r:]mg

Fi 4 t | gl astenef strvin t|ia 2;
S 3 12 SRR TR YRR 8 e el bt s

L L f;: _ m;th ccupllng elements hevxng legs mounted on said stringer tape: :
l | and ccupllng heads dxspcsed dcmnmerdly aof said vertical members,
M -_ : . . (c) a bases . | |
R I } (d)‘e peir_cf_pqnch_gulﬂee'verticelly_movebly coeeted.
cn Seidlbase acd'dleposed in-vercically confrqncicg.:elation-to
'lCD_ _ said-vertlcel_membe:s, reepectively. seid'punch_guides celng_moveble
| upuarclv for Dteselng eeid.ccupllng elements against seic-vertlcel__
'membersc__ | |
. (e) a punch vertically mcvably eisposed betueen said.punch'
o _'guides Fnr engag1ng sald coupling heeds of eaid coupling elements;
S : ;nd-. . . . .
| :(f) an ectuatcc'ccucted_cn said eqpport clete eee_having:ﬁ
.c&_j'_.__-_-.'a pusher.fqr-causing said punch diee to rock so as to ccve lcuer<.T:
: " ends cf saxd vettzcal members apart For spreeding_the lege apart.

The 1nue1t10n will be deSCflbed uY way of example with

reference to the accompany ing drawlngs, wherein:-
Flgure 1 is a front eleuetlcnal.uiew of an apparatus for

. removing coupling elements embodying



10 line V -V of Figure 4; Figures 6A, 6B’ 7A,. 7B, 8A, 8B, 9A and 9B are
cross- sectional views illustrative of successive steps of operation of the
~apparatus; and 15 Figures 10A, 10B, 1l A [11B, 12A, 12B, 13A, and

© 13B are cross-sectional view showi ng successive steps of operation of -an

- appar at us according to another enbodi nent of the present invention. Like or,
~‘correspon g parts are denoted by sane 20 reference characters throughouPﬁ
- several .vMefs. As shown in Flgur§§ 1 through 3, an apparatus 10 for
~renmovi ng coupling el ements according to the present invention generally .
.conpri sesgge PGtdséit POSFHEiGPNt rol nmechani snms 11 for controlling the
-posture of eIongate 25 slide fastener stringers S fed parallel to each

© other, a pair of Fspare dptistorpla? view def artid ppamatiusi nt or seam in the
' =str|ngers S, a pair_of upstream stop -7- mechani sns 13 for forC|ny

. _stoppi ng ihbnsstratgiarm Figmre doupl i ng el ements E are to be renoved.
~therefrom a pair of elenent. remover mechanisns 14 for removing the

" coupling el enentBigurg 1} BuRPHAB Ity RARYSS 18 59%&h gui des, a pai r of

]5coupllng eIeant def ectors 15 for count| coupl i el ements E as they pass
"t her ethr FRFCIP pHT W WRFEIIR %ﬁﬁﬂoﬁf’@g sfe&F“ forcibly stoppl ng

L he St Nt deeee 'hééﬁlfd‘ié?&“ sm |
- ) Flgure 4 is a cross-sectlonal view taken along
l:me IV-IVof Pigure 2; © e U
- Figure 5 is a cross-sectlonal v1ew taken along | | o
Illod-llne V-V of Fzgure 4; | | |
o Flgures 6A, 6B, 7A, 78, BA, 813, 9A, ‘and 9B are
- cross-. - | . . | _ | _ .
sectlonal views lllustratlve of successive steps of
} "operation of the apparatus, and | | _ o _
15 rigures 10a, 108, 11a, 118, 123, 123, 13A, Cand
T 13B are cross—sectlonal view showzng successive steps'{'
of operatlon of an apparatus accordlng to another
'_ embodlment of the present lnventlon. |
_ Like or correspondlng parts are denoted by ‘same -
-,_20. reference characters throughout several v1ews. . | |
| " As shown in Flgures l-through 3, an apparatus 10”
for removing coupllng elements accord1ng to the present
invention generally compr1ses a pair of posture control
mechanisms 11 for controlling the posture of elongate
| 25 slide'fastener-stringers S fed parallel to each other,
B a pair of seam detectors 12 for detecting any joint_or

 seam in the stringers S, a pair of upstream stop



mnth the upstrean1stop nechanlsns 13 ‘and a pair of 10 mai n feed
~mechani sns 17 for feeding the'stringers S. The paired fastener stringers s
are fed by the main feed nechani snms 17 respectively along feed paths P
-thraugh the various conponents referred to above of the appgratus 10.
CbuQLlng el ements can be renoved from 15 the stringers S d@?ﬁhe el ement
renmover rnechanisnms 14 while the stringers S are being forcibly stoppqd I n
the feed paths P by the stop nechanisns .13, 16. Each of the stringers Sis"
conposed of a'slide fastener stringer 14 e T and discrete coupling el enent.s

200 E |nject|on- ; ﬁﬂ? lnaal.she (Flgure
6B) of the stri nge#gflgpe s\'dif Sﬁdﬁkn;}gf’%oﬁ ngat garggggngggfghe main o
freed mechani sms yJifed  CHRETin ) EXdniett ™ ¢ird0 tof bd feadvednghavebrom,0a from
storage units. . Each of the posture control. 25 nechanisns 11 operates to _

ori-ent the stringeir of relamfeditehwiedl mpehaniamsnild foveremosingostheare
wit-h the coupling elements E directed downwardly. The posture -8
cont r.ol nechanlsmwﬂgltngwﬂlennntsrﬂuw1ﬁﬁ puniche diels| and pogncheshaving their

~axes lying perpendlcul arly to each other. . The guide rollers 20 of _the
aide 3
posture contrsl PERIMH S| &R i ok élﬂ'ﬂi’léﬁﬁpﬁrlle@&n&nd&t%ﬁ%?tl?l 5

" nmeunted on a basg 19 and have, co Ial -horiz The quide roller 21
“conpri ses ‘a-coni T ?Qﬂ?%ﬁnQ(ﬁQﬂ §§ﬁﬂﬁ?¥ d ﬁif R&Bgd arm 23
fatteched to- : therethrough, a pair of downstream stop mechanxsms 16

ftﬂf# . 3t _for forcxbly stopplng the str;ngers S in synchronlsm

| | with the upstfeam stoétmechahisme 13, and a'pair'of
'io ‘main feed mechaﬁisms 17 for feeding the stringers S.
| _ The'paited:festenertsttingers S are fed.by the main

_feed:meehanisms i7_res§ectively elong'feed paths P C
'.tﬁtough'the'varieus:coﬁponents refe:red to:aboveTOffthe'
L apparatus 10. Coupling'elements'can be temoved.from'f
'15 :the strlngers 'S by ‘the element remover mechanisms 14
t-while the_stringerS'S are being forcibly‘stopped in the
feed'paths.P by'the.stop mechenisms 13, 16;. '
| " Bach of the stringers S is composed of a slide
'ﬁasteﬁer Sttihger'tape'T and discrete'coupling elements
'.26__E injeétien&melded.bt die-cast on e'longitudinal beaded
. edge'B'(Figﬁre'GB) of”the'stringer*tépe T. "The
stringers Stare disehargedtby the main.feed mechanisms
.;ti._ o 17 from ahfinjection?molding or die-casting machine or
| .from'storeQe units. Each of the posture coﬁtrol
.25 mechahisms.il operates to orient the stringer § from a

: “horlzontal posture ‘into a vert1ca1 posture with the

coupllng elements E dlrected downwardly., The postm:e'5



el enent pasi tioned downwar dly.8 Hhe seam detectors 12 are |ocated

t he support 21 with a larger-diameter ‘end ‘of the guide roller 21 being
positioned downwardly. The guide 10 roller 22 has its axis directed

vertically and i s | ocated downstream of the guide roller 20 in each of the
- feed paths P. - The guide roller 20 guides the stringer Sin a horizontal
. plane, whrte the guide roller 22 guides the stringer Sto travel in a 15

subst an |y vertical plane along.the feed path P with the coupling: _54

fdomnstrean1of the posture control nechanisns ||, respectively.. The seam-
‘det'ect or scdtrok méchdrel smnkl ommrms @ pard Qﬁnegtﬁ-@e splleysseam

j'detectors 12 is illustrated in Flgfre . The seam.detector 12 conprises a’
Cpair of phdt od2rhavingshelr 1ayres)ohing RETP Jfﬁ“lta&&éf &FpeRE8 to a seam or

joint between elopgate strin , air ort nbers 26, 27
“supporting nmg?‘h’é phttosEDT £ ‘gﬁie% 2635& sq'\%l °n1tﬁ8q:§upport nmembers. .
- 26, 27 arg éﬁ?éﬁ'lﬁ-ﬁ]s'ﬁ sgpé:epogﬂdgghprb Q,q{t %rdﬁp%% fipjed to the base-

19, there %elng a vertical gul spac L -9-729 de I ned between ‘

the suppaidudtedess 20bade 1DradB e ddaaneauh_rrmﬁfzdaftanhaxssr.l nger S from
- the posture control nechanism1l. The photosensor 24 is -nounted on the

“support netedegudde mdller 2k qimpmisssar Gtmicals rollerted on the support .
“menber 27 in confronting relation to the photosensor 24 across the QUIde
=c5pace rotatably supported on an L—shaped arm 23 attached to :
the support 21 w1th a larger—dlameter end of the gulde - | E:Qf
'rollerle:belng:posxtloned downWardly. The gu;de : |
'10 roller 22 has its axis directed vertically and is
located . downstream of the gulde roller 20 in each of
'the feed paths P. The guzde roller 20 guides the
strxnger S.in. a horizontal plane, wh;le the gulde
_roller 22 guzdes the stringer 8 to travel in a o
.15 substantlally vertlcal plane along the feed path P w1th
|  the coupling elements E posxtloned downwardly._
The seam detectors 12 are located downstream of
the.posture control mechanlsms ll,_respectxvely.- The - ' .&‘i
.seam.detectors-lzvare_of;the same construction, and one |
'h20 of the seam detectors:lz_is illustrated in'Eigure 3. .
 The seam detector 12 comprises_a pair of photosensors
24, 25 for detecting a_metal tape_applied to a seam or
joint between elongate stringers S, and_a.pair.of |
support-members_zs, 27 . supporting the photosensors'24,
E .25 25,_respective1y. The support members 26, 27 are f_
: mounted in . spaced relatlon on a support amm 28 flxed to

 the base 19, there_belng_a;vertloal gulde,space or slot



29.. The photosensors 24., 25 are electrically connected by conductors 30,
31, respectively, to an electric control circuit (not shown). Each of the
phot osensors 10 24, 25 conprises a light-emtting el ement such as a
light-emtting di ode and a photodetector such as a phototransistor. A beam
of kifght emtted fromthe light-em-tting elenent - is directed toward 2 -
gujagnspace 29. A beamof light reflected fromthe tape T of 15 t

stringer S noving through the guide spage 29 i s sensed by the 3 o
photiodet.ector.: Wen there is no stringéer S present in the guide space 29,

an increased qua§§iaaffﬁeéis%%rééhfﬁﬁgﬁyﬁﬂﬂd¥Q Qggmé&gezghobqseg§or_24_to

t he opposi te photosensor 25 ~and vice versa in each of the seam

detectors 12. \Vpassageretiterdiinfouth BE tIrABHrdngeen st Feoft thegpesthres .
present in the guide-space 29, a greater quantity of light is reflected by .
the netal tape téemtibyl thecharpisnl ldnd rheeiphetdsensach 2¢f ishmophbtedsensors
24, 25.. 25 Therefore, an increased signal output fromeach of. the
phot.osensors 24,tbe $upPPoKh RaMLRr A6 « hides &iee phptespnsori B§edstape T in

t he gui de- space 29 o he pr.esence . -10- of .a netal tape agttached across. -
a’ seam bet weeh sT?-'i“?\%%‘i O they;sRnpqxh, "ﬁﬂﬁe&sgﬁsd‘f’s_cf’ﬁ’frfgtéf’g- di sposed one

g?rfﬁggrs'sdga Of 106 GHdIGSRAE e AdiidY 2PRErls M $udBeObphbe
e - 29. -Thg photosensors 24, 25 are electrically connected
| s By;conductéré 30, 31, réSpecﬁively, to an electric .
coptrol circuit (nqt shown); ' Each of.the-photosensors
10 24, 25.compriSes a_light-émitﬁiﬁg elément such-as a -
light-emitting diode and a photodetector such'as a-r-~
'photqtransisté;;“ A beam of light-emitﬁed from the
_liéhtéemittihg-elemenﬁ,ié directed toward.the gui&e-—f_,
épé¢e729. A beam of light reflected from the-tape T of -
15 . ihe stringer's-m6§ing ﬁhrough the guide space 29 is:
sensed by.the-photodetector.- | | |
* When there is no stringer S present in the Quide'
_sPace 29, an-inéreased.quantity of.light is transmitted
from the pho£0sensor 24 to the oppbsite photosensor - 25"
éO' and:vice versa-in-eaéh of the seam detectors 12, When
.a metal tape on any seam~between-the stringers.s is
" present in thé guide space 29, a gfeater-quantiﬁy-of
iight.is réflected'by_the metal tape than by the tape T
and received by each of'thé.photosensors 24,~25.-
25 Therefore, an inéreased signal output-frdmieach of the
photosensors 24, 25.is indicative'of the.absence'of any

stringer tape T in the guide space 29 or:-the-presence.-



.. The upstream stop nmechanisns 13 are of the mrror inmage of each other, and
-.one of the upstream stop nmechanisns 13 is shown in Figure 3. The upstream

. .stop nmechanism 13 conprises a pair of guide blocks 32, 10 33 nounted on
‘the support arm 28 and. defining a vertical guide space or slot 34

. thereb en which i's aligned with the gudie space 29 in the seam det ector iy

. pusher 38 1s dispose

12 al ong’the feed path P.~ A pneumatic cylinder 35 is bolted to the guide™=
' bl'ock 32" and ‘has a piston rod 36 ig- supporting a pusher 38 on a distal -end.
jZtheregfﬁ{ The_pis;oh'rod'36.is ax ITy slidably di sposed in a hole 37 . '
;;deflned;rgftQemggageag#gc§t§$cﬁgg_gg}gﬂ?gay§ggmc5%$g?éﬁude'bLock 33. The

pu 381 n confronting relation to gui-de bl ock 33:~acros$
“ithe 20~ gdicdengRRses34 Sintberheécgnpebdedsorsiey, tie fneumati-c cylinder 35

~.-i's inoperative, the pusher 38 remains retracted fromthe' gudie space 34.

- “When t he' Adeposedcongl ondeacBSside asf uehedguide gpeder2BB a4 s projected into
“the guide space 34 toward the guide block 33,. 25 pressing the coupling

‘el enents mebAlt hapetienngey Sidgapfisthe netyingrr B oeadd 3= for forcibly ‘

= stopping the stringer Sin the feed path P. Each upstream st op nmechani sm

13 i's BssBetefE®dwi th a tensioni ng mechani sm 40 conposed of a prieunati c

o inder 41 munigd bt SUBDSEAOTRINEL, (2,91 g Qs plock 32 and having -
'ﬂerd'43%-7I@§ror'image-of each other, and one of the ‘upstream |
| ":stop mééhaﬁisms 13 is shown in Figuﬁe 3.  Thefupstre§m_ o _ fQ) R
" §tbp'mechaﬁism'13'compfises a pair of guide bio&ks'32, |
10'5331m0untedroﬁithe éupport érﬁ 28-and'défining a
:vertica1 guide'spéce'of'slot_34=therebetween-which is
'-aIigned with'the.gﬁdie spaée 29 in the seam-deteCtor'iz"l
.'along the feed path P. .A~pneumatic cylinder 35 iéf-_V
";bbltéd?to”thefguide-block-32 and.has a piston rod 36 
'.15'.supporﬁing*a-pusher.38 on a distal end thereof.  The o
'piStOn”rod 36 is axiaily slidably disposed in a héle 37
_ defined1in.therguide-block 32,énd-extends towarthhe . g- | -
'guideﬂblock 33.  The puéher538 is disposed in '. |
confrontinéﬂrelation to the gﬁide-blodk'33 across the
 20 guide Space-34‘orlthe feed path P. When:the'pneumatic
"i-cylinderDBSfis'inoperative; the pusher 38 remains-:.
retracted ffom the'gﬁdiéISpaée 34. When the pneuhatic
" cylinder 35 is actuated, the pusher 38 is projected - -
into the guide space 34 toward the guide block 33, . |
25 pressing the coupling elements E §f the stringer s -
ag&inst"thePgﬁiQe'blogk.33,for foréibiy~stcpping=the::_.

.  stringer-S“in"thé‘feed_path P.



pneumatic cylinder 41 is normally kept inoperative to retract the pusher 44
out. of the feed path P. Wen the pneumatic cylinder 41 is operated, the
pusher 44 is projected across the feed path P to push the stringer 10 . S,
thus.giving -a back tension to the stringer S. The pneumatic cylinder 41 is
actydted after .the pneunatic cylinder 35 of the stop mechan 13 -has. peen
actuated. As shown in Figure 4, the elenent renpver nmechani 14 are of

t he same arrangement. ‘A central 15 _sypﬂprl post 45 is vertically nDunted o

on:the base 19 and supports on its upper end a horizontal support plate 46.

Each of the el ement renpyen ABSEARARBedd hdlaiitgn A Pald Afsdiiadaanal | s
47, 48 nounted on the base 19, a pair of punch dies 50, 51 pivotably

mount éd 20 by piwb8h5a, t&8sbontnd auech#n i of0 tduingurdd @t @ phemmaricpl at e -
46, ‘a pl at e- shaped punch 54 di sposed bel ow the punch dies 50, 51, and a
~pair of punch gurydindsr 4% moupteddby e supmpetth menkenid2 loa. p:huecmﬁdeand '

slldably guided by the guide walls 47, 48 within a 25 cavity 57 defined
jointly by and bBiV&EEn3gh%n‘§u}Pﬂ'\é1%I§ SPHFF°M85°@6&:3H Fng Weppl%ﬁ'@ﬁ dides 50,
51 is of an L_sh

2- d f b 8
‘and a hori zontal ™ aﬁﬂ%@? %1 a &]ﬁ g%/Z?e'fC‘# c°a€ %T% 5 (ﬂ% ‘ﬁrtl hméi"egrSS .
5t extend SUbstaﬁﬁé&$£¥1gaé§ii§ﬁe£(%f*¥§‘égfﬁglly-ﬂgié“ft'ﬁeyatq%gb%rs 58 .

havesponfrontln
' retract the pusher 44 out of the feed path P.  When the
'eﬁﬁff | B pheumatic cyliﬂder 4lfis_opetated, the pusher 44 ie-ﬁ
- projected across the feed path'P to push the-stringerr._
10 S, thus giving a back tension'te.the stringer S. The -
o pneumatiC'cylindet 41 is actuatednafter'the pneumetic
ecylinder 35 of the'stoé mechanism 13 has- been actuated.
-As shown in Figure 4, the element remover f~-a'
' mechanzsms 14 are of- the same arrangement.. A central
~ 15 support post 45 Ls_vertlcally mounted on the base'193:
andfsﬁpports on itséupper end a hofizontal-support :
'Plate 46.. Each of the eiement remover.mechenisms'l4.r
includes a pair of guide walis.47, 48 mounted on the -
- base 19, a pair of punch dies 50, 51 pivotably mounted
'ZO .bY pins-sz;'53-onja.iower side of the horizontal
support plate'46,-alplate-shaped punch 54 disposed .
.below-the punch dies 50, 51, and a pair'of-pﬁnch guides
'-55,-56 disposed one oﬁ'eaéh side-of-the-punch 54 and-
slidably guided by the guide walls 47, 48 within a -
25 cavity 57 deflned ]Olntly by and between the gulde
 walls 47, 48. - .

. ‘Each of the punch dies 50, 51 is of an L-shaped



"5 vertical flat surfaces jointly -defining a vertical slot 49 therebetween
and. having | ower ends 63 tapered toward the vertical flat surfaces of .the
~vertical menbers 58. The horizontal nenbers 59 extend parallel to the feed
- path P and are pivotably rmount ed by pins 52, 53, 10 Trespectively; on the

I ower side of the support plate 46. The horizontal nenbers 59 have upper;; _
' a,'62 t apered downwardly and are . urged by conpression coil springs '
: 9 angul arly nove the vertjgal menbers 58 in a direction to bring-.
the Iomer ends 63 toward 15 : each other. A pneumatic cyli-nder -64 is

“mount ed ofrode et ot compogEbIdE @ aiea:t&ﬁ:aandldnﬂ:erasserahﬂcaj pi ston rod 65
.- supporting a pusher 66 .on its lower end. The pneumatic cylinder 64 is.
normal I'y hmp‘mmaheneltbeleti&act Thee verdtigalr oemderiso58kodpithg-t he vertical

flat 20 surfaces. of the vertical menbers 58 in parallel relation, thus

_defining Bu%s%’g%sf He qxiandr. S“quﬁélﬁnmlll@lcﬁp 3Eh 64 is
. "act.uat ed, thHe - t on rod I S .exte to cau e pusher. 66 to push
The. punciPthes: oM Merinal AERRR 8 MavR (onEFontd o 5"t
RPN N S AR
a or ase ec o -13-°

:;an upper end supp con a piston 10d. 0

. pneumat i cyg Vi diee Bfeed NP W R BWANY '@nwawgaaltwa%ong the

f-strlnger S. The punch 54 has a sharp pointed upper 80, as shown in -
" Figure 6Bthe vertical flat surfaces of the vertical members 58.

The-horizontal membersVSQ_ertend parallei.to the feed: _i _ a;}
”path,Pﬂandﬁare pivotably ﬁounted by-pins 52, 53, o
"rio reSpectively, on the lower side of the Support plate
46. The horlzontal members 59 have upper surfaces 62
'*'ftapered downwardly and are urged by"compresszon coil
-sprlngs.sop.sl to_angularly move the vertlcal members
Saiin a direotion tO'bring.the lower'ends 63 toward.:_
”5215' each other.- A pneumatlc cyllnder 64 is mounted on- the
horlzontal support plate 46 and has a vert1ca1 plston
rod 65.support1ng~a pusher 66 on its lower end. The_
jpneumatlc cylinder 64 is normally lnoperatlve to
:retract the plston rod 65 for keepxng ‘the vertical flat
-;120 jsurfacesuof the vertlcal members 58 in parallel
relation,-thus defining~a passage for the tape T. When
the pneumatic.oylinder.64 is actuated, thelpiston rod
- 65 -is extended to oause the pusher 66 to push. the punch
dies 50,_51 donnwardly about'the pins 52, 53 for moving
."LZS tne lower ends 63 apart from each other... .
The punch 54 is vertlcally mounted on an ‘upper

"-end of a support base 67 connected to a. pxston rod of a



posi ti oned downwardly of the | ower ends ‘63 of the vertical nenbers 58 of

t he punch-di es 50, 51. - The punch.54 is normally urged to nove downwardly
by ‘conpression coil springs 69, 70 acting between the punch gui des 55, 56

"~ and the support base 67. The upper edge of the sharp upper 80 of the
purich 54 i's 10 normally held in horizontal alignment with t pper --édges
of Tarrower upper ends 71, 72 of the punch guides 5S, 56.. The punch gui des
55,56 are fixed to a pair Qf~respecttyﬁ;vqytically movabl e members 73, 74.
‘The 15 upper ‘ends 71, 72 of the punchgyﬂdes.SS, 56 are di sposed in-

vertically confr, ﬁﬁgﬁ- [ &fq £ ctudnel .khe ;8pds 63,63 of
the vertical: menpers {8@ %l%aﬁrﬁﬁu#&% gﬁgtsc%%u gklc-?%g?ﬁggver_t ically
nmovabl e nenbers Uchgiudimally adiolld \theOistednder Wi.t hThacpunthessaga®ss
upst.:ream and downstream ends of the support base 67, and are coupled to a
pirston rod 110 (Fisharp Poisfted mpperatend &0,i adeshown. inTRéguret6Bal |y
novabl e menbers 73, 74 are normal ly urged to _nove downwardly by conpression
coi | 'springs 75,90%%“%@%%&@@9 ey dowerngrds 83, °§8tgﬁd t he

et el 1Y v e b be S DB shL ek g couP L0
9nd the | ower e%cﬁf’s @%sozfno%%ﬁ%n%g@d‘?%é%bvélaow)(_\QSPd1§hﬁyp”e””ﬁt_ ! C |
f | compression qoil springs 69, 70 acting between the
'fg;f';'T ' .'punchﬂguides.ss; 56 and’ the support base 57A--The uppeg
. - edge of the sharp upper end 80 of the punch:54'is
'1b normallY held in horizontal alignment with the upper
edées'of-narrower_upper ends 71, 72 of the puﬁcb~guides
55, 56. . - | | | |
 .The-punch Quides 55, 56 are'fixed~to:a pair“of*
-respectivé vertigéliy'movable members.73, 74; . The
15“ upper ends 71, 72:of ﬁhe pﬁnch'guides 55, 56 are
disposed in veftically confronting relation
respeétively to the lower ends 63, 63 of the vertiéa13
members 58, 58-of.the puﬁch dies 50, 51l. The
Vvertically-ﬁoﬁable members 73, 74 are iﬁtegrally joined . .
20 with eéch other acrbss-upstream-énd downstream ends of
-~ the support base 67,'and are'coupléd to a piston rod -
110 (Figure 5) of.a pneumatic.cylinder.lll. ‘The - : |
'";; - '7.  ' vertically movable members 73, 74 are normally urged to
S _. - move downwardly by.compfession coil springs 75, 76 -
. 25 acting betweensthé'guide walls'47, 48 and the
| .veftically movable members 73, 74, defining=d'passage-,

112 for the coupling elements E between theiupper ends_



‘cylinder 111 is actuated, the punch guides 55, 56 are noved. upwardly-
relatively to the punch 54 to cause the 5 wupper ends 71, 72 thereof to
. press legs of the coupling elenents E against the |ower ends 63, 63 of the
~.punch di 50, 51. The guide walls 47, 48 f.ace each other across-the .
.cavity Sééand i ncl ude upper flanges 77 78 10 ‘extending toward each other\
. ~above .t he“punch 54 and the punch QUIdeS 55, :56. The upper flanges 77, 7
' doubl e as covers. for preventing_rfgnyed coupllng elements E frombeing
‘scattered around. . The upper flanges 77, 78 jointly define a slot 79

- .extendi ng7ip yPeof Oghd Ushmeh Jdidek rﬁ:,tlsm ard tie ower ®hdend the punch -

~ 7 di‘es 50, 51. The guide walls 47, 48 have confronting inner gui de surf aces

~ for qguidi eg,veBtmtathawmmtdxﬁs t3te, Bihch Wheénmleches pneimatAs i | | ustrated in
'Figure -5, support walls 81, 82 20 are fixedly nounted on the base 19

" upstream ayntindensiilabs r@@@&téd'eytl‘cﬁ punchy gwides Sind S6harnsunch gui des

j j55 56.. The support _walls_ 81, 82 have horizontal holes 83, 84, .
- respecti. v@?‘iedeﬁ?m% relativeleche Fthe RN 54 &9 r?é“tséed'-hﬁat h P and

5-_.:??-73?;”3?2&“ P reds Tho L4 BF T ﬁ?ﬁ% | fsﬁ?%%é%t“er 89 63, 84 and
-. ?r Ft glb?/gt%e %??%réﬁl%%%%éujb%rdl y extendl ngsc*hongerf\{%éhs ot 82, the. , '
et dles 50, 51. _ _
.The guide walls 47, 48 face each other across.  _ o ;J*
theﬁcaviﬁy.57iana inciﬁde upper flanges.77, 78 | - o
10 e#tending~t6war&-each other above the punch 54 and the
-punch-guides 55, 56. The upper flanges 77, 78 double
aslcdveré for.preﬁehting.rembved coupling elemedts E
- froﬁ-being séatteﬁed'aroﬁnd;' The upper flanges 77, 78 '

. _jolntly define a slot 79 extending in the logitudinal |

15‘“d1rectxon of the punch 54 and the punch dles 50, 51,

' The gulde walls-47, 48.have_c¢nfront1ng inner gulde_,ﬁ 
:Sﬁrfaces-fbr'gﬁiding vertical_moVement bf the punch
'-guldes 55, 56.

. As illustrated in Figure 5, support walls 81, 82

_20. are fixedly mounted on the base 19 upstream and '

. downstream respectivey of the punch 54-and the punch
guideé_SS, 56;.'TheISﬁpport;walls_Sl, 82 have
horizontal holes 83, 84, respectively, extending in a.  .
direction parallel to the feed path P and accommodating |

' 25f tiltabie.members 85, 86 réspectivély therein. The -
 ”{_¢tiltable7members.85; 86 extend longitudinally through

“ithe holes-83,j84-andgafé pivotably suppprtéd_by'pins:_



90, respectively on ernds thereof. The other ends of the tiltable nenbers
85, 86 are coupled to piston rods 5 93, 94, respectively, of pneumatic
cylinders 91, 92 nmounted on the base 19. Nornmally, the pneumatic cylinders
91, 92 remmin inoperative to retract the flngers 89, 90 downwardly ouf .of
theﬂBassage for the coupling elements E. - Wen the pneumatic_cylinderigt 91,
10 792 are actuated, the pi ston rods 93, 94 are retracted t roj ect the
fingers 89, 90. into the pasasge for thﬁﬁpoupllng el ement s o-as- to fit
between adj acent coupling elenents E, S p03|t|on|ng ‘the coupling

el ements Ewth gﬁspggtor; Otﬁ{e CC% 55%1 n@hel§11§fgglgunch 54.  As

shown in Figure each of t ng e enment etectors conprises a
limt switch 95 hanbéws aesﬁmaai@fu%,upwi-day eiktenddAgr gingabsysgpunted on:
t-he act uat or 96 and normal |y projecting into the 20 passage for the :
coupling el enent%0 £ tespeasivalan ageisndthexeofar i Thepb&her9@ndstath ti me -
the roller 52.-is retracted by the coupling elenents E as the stringer Sis
transported, thethe ntiltahke meybars £ udbe@reo conplesy taepdetorheodsupl i ng
elements E. A S|§nal from25. the limt switch 95 ig sent to a _counter

circuit for cdurt 'ngg"the"?ﬁﬁﬁﬂtl’ﬁflé’l'eﬁgn@%anyﬁ&ﬁieFﬁegtou%?| ng
el-ement detector The Qheari.n te - atta hed to a
'support arm 99 r%‘iﬁﬂ%edi ot t! t?f%«fpf% %%rmally, e pneumag B

: cyllnders 91, 92 remain lnoperatxve to retract the

hi*‘“h_- _ ‘flngers 89, 90 downwardly out of the passage for the
coupllng elements-E._ When the pneumatlc cylznders 91,
10 92 are actuated, the plston-rods 93, 94 are retracted-
to project the fingers 83, 90 intolthe pasasgeﬁfct the
coupling elements E so as tsffit.betweehfadjacent |
--coupling elements E, thus-positioning the coupling
'1elements E with respect to the punch dles 50 51 and-
15 the punch 54. : |
- As shown in Flgure 2, each of the. coupllng.
element detectors 15 comprises a limit sthch 95-hav1ng'
. an acthator'96,-and a.roiler 97 rotatably mounted on.-
the'actuato:-96 and normally projecting into the
20 passage for the coupling elements E to press themﬂ
- against a.bearing plate 98.'-Each.time the-rolier 52 is
retracted by the coupling elements E as-the stringer S |
:5¥;7f- © is transported, the limit switch 95 is actuated to
- . thereby deteet the coupling elements E. A signal from
: 25"the limit switch 95 is sent to a counter circuit for .
counting the'couplihg-elements E moving past the

cqupling-element_detectqf 15. ' The bearing plate 98 is-



: Each of the downst r eam st op nechanisns?lG‘is'of substantially the sane
construction as that of the upstream stop nmechanism 12 except that the
downstream 5 'stop mechanism 16 is nounted on the support arm 99 and has a
support . :
. downst rggm st op nechani sm 16 i s conposed of a pair of guide bl ocks 1QO,_1Q;;

m 103 on which the coupling el enent detector 15 is supported. The.

~“defi'hing a-gui de.space 62 for passage of the stringer 10 S, a pneunatic

~'cylinder 104, and a pusher 106 nb_gted on a piston rod 105 of-the.anUHatic

cylinder 104. Each of the main Te

PR TRy ST 08 AR E R BT

Trechani sns 17 has a drive roller 107

107, the driver gkl ehe 10e 286w SEr i Hed P! médnaditidid'g o/ | cal axes.
- The-driver .roller 107 conprises a friction roller for normally frictionally
engagi Ng &iBsGaft ELly Sth® damsl ddies it ion\e) g dO/HE@chani sms 20 13,
- 16 are operated to stop the stringer S, the drive roller 107 continues to-
Totate andpstreamostopenschamipsm 12 «Gpmepl | thatofthddopyshrsans 10 t hus
. constructed will be described. Wile the stringers S are being fed 25
" al ong, st hetepsherRanism 1B 13 MoRNERA (e HheRPRRAHS 1378 A% 3R nechani sns.
12, 16.

o The
. ':. 10
15
20
s

reretracted out o he pas es for' the coupling elenments E.
. has a sgpport-arm {Oé-oq*ﬁkfgﬁléhe coupf}ng e[%meéi '

detector'IS'is'supported. The downstream stop mechanism -

k4

16 is composed of a pair of guide blocks 100, 101 .= N/

| defining'a~§tide'space 62'for“§assage of the strinéer
S, a:pnéumatic cylinde:”lﬂé,-and'a'pﬁshér-iOG'mouhted-'
qh a:piéton.rdd 105 of the pneumatic cylindef ld4.
| Each of ﬁhe-main”feeé'mechanisms 17 has é drive
roller-lO?-opératively coupléd'to a-common‘drive'#burce
' 108jsﬁch as-a motor, and a pinch roller 109 for: |
pressing:the'$trid§er S against the driver roller 107,
~the ariﬁer roller 107 and the pinch roller 109 having
vertical axes. The- driver f§ller iO7 comprises a
' friction rolle:'for norﬁally frictionally engaging the
- stringer S to féed the same. When.the'sﬁop mechanisms )
13, 16 are oéerated'to-stOp the stringer's,-therdri§ei
roller 1ﬁ7 continues to rotate and slips on the .
S£ringer's." | | . | |
Operatioh'of the-épparatus 10 thus cbnstfucted |
will be described. -While'thé-stringers S are being'fed.
alchg,-the:pushérs 35, 106 of the upstream and - -’ |
doWnstream-StOp'méChaniSﬁsflz; 16*are retracted out of -

~ the passages for the coupling elements E. The



stringers' S, wth the coupling elenents E directed downwardly, .are

i ndependent|y driven by the main feed nmecahnisnms 17 to nove along the feed
pat hs P through the seam detectors 12, the upstream stop nechanisnms 13, 5
‘t he el-ement renover mechani sns: 14, the coupling el enent dete rs 15, ..and
theﬂgomnstreantstop mechani snms "16. Wiile the stringers S are I ng tth fed
al ong, - the coupling elenent detectors 15 detect the coupling elenents E of
the stringers S, -and apply detected 10. gjagnals to.the counter circuits for
counting the coupling el enents E having noved past the coupling el ement

detectors 15. Agtshaylrs Ns[i Gitie st cditbXifhg d1RnfdntisN@e@ilrak@ed i S moved -
al ong bet ween the punch... dies 58 with the coupling elenents E oriented 15

-~ downwar dl y and fédwaimn@ljaetmmrldependeﬂtﬁn daridreinh doyp kheh madiias £88d Wien a
prescrlbed nunber of coupling elenents E have noved past each of the
coupl i ng el ement mgcakeisms J.J_'g tq mo\tmairm dhey Ifieede patds, P1ybronghhe
upstreantand 20 downstream sto g)nech nisms 13, 16 are actuated to press

t e coupl i ng- el ehBfit $2TM LLFILEORS %ﬁjﬁﬂ?tﬂﬂﬁﬂ&??ﬁBStf@OmFShPB €P8I$35top
the strlnger§§ The irlctlon drive r o l.er. 107 .i,5s then cauzed tg rgta%e and

slipwith re ecfh?o Faeny rTHgers rS SHAATRE dfer S0 FORRE 188 F15Re
ek £ i s o i A ST,
feed of . - - ~ While the stringers S are being thus.fed along, the
'tptvz;“ o | coupling'element detectors 15 detect the coupling
| - - :elementS'E-of the stringers S;eand*apply detected
.10 signals to.the counter circuits for counting the
::coupling elements E having moved past the coupling -
_element'detectorSVIS.' As sheun in. Figures GA'and GB,
the stringer tape T rs moved along between the punch
_dles 58. w1th the coupling elements E oriented -
h 15 'downwardly and fed along between the punch 54 and the.
: punch dles 58. _
| When a prescrlbed number of coupling elements E
.heve moved past each of_the-coupllng element detectors
‘15, the pneuhatic.cylinders 35, 104 of_the'upstreem.and
- 20 downstream stop mechanisms 13, 16 are actuated .to press
| the*coupling=e1ehents E against the'guide.blocks 33,
h 100 to forcibly stop the stringer S. The friction .
';;-. - N s drive:roller-107'is then caused to rctate'and elip_with
. "_respect tc the strihger's. By thus operating the stop
25'.mechanisms'l3; 16 ih-response-to the detection of a
'predetermined_number-af ccupling elements E by the_;l

_'coupling element detector 15, the interval'of feed of .



‘the stringer S can be nore accurately rmde* equal to the pitch of the
- coupling elenments E tines the nunber of coupling elenents E, than by
‘actuating the stop mechanisms 13, 16 based on 5 the number of r.p.m of
.-the driv oller 107 or the tinme in which the drive roller 107 rotates. -

- The aCtd%ng” of ‘the stop mechand $88--13, 16 t hrough |ndependent detection .~
of the cdupling elenents E of the stringers S'is effective in el imnating™?
any -unwanted 10 difference between the rates at which the stringers S are
“fed along by the main feed mechanisns:17. Wen the pneumatic cylinder 41 of
~.each tensioning mechani sm 40 .i's actuated, the pusher 44 is projected to a
~.posi tion:.indicated by the dotted lines 15 in-Figure 3.  The stringer Sis
.t her ef or ethiexsériridey Fliceplkec @oravacterately sateisagaltopthed piteiposi tions
-5upstrean1and downstream of the el enent renover nechani sm 14, so that the

stringer % i®6estPLtILElewenss Fadke%eiBe shmberTRE qupdinmedemsntsfyer S is |

heTsEr ngBen2By KEBheb MY bhelRERS AEERRI AR S IER AR SYop "
- mechangsmend3nuhber dBerl gures néheh8%5§555f8913£ef3?¢§t gL e properly

e;p05|t|one as -shown in Fi A and he” pnetumati-c R
~ cylinder stQheOint WRigheEREt aEEHRVES1IBENBYY SHbd4ra e agfyiated to project

Ta

' {the flngers 89, 90 of the. tiltable nmenbers 85, 86 into the = - 19 -

actuation of the: stop mechanisms 13, 16 through
independent detect;on of the conpl;ng elements E of the _"' . ;)~_'
st:ingets § is effective in-eiiminating any unwanted .
10 difference between the rates at which the atringers s
‘are fed along-by'the main feed‘mecnaniams 17.
’.When-the pneumatic cylinder-4i'of;each |
tensioning'mechaniSm'40 is actuated, the pusher.44_is.
'forojected"to-a position indicated by the dotted lines__'
*a'1s_'in Fiédre 3. The stringer S is therefore 1aterally
.__dlsplaced while 1t is belng grlpped in posxtzons_ .
"upstream and" downstream of the element remover
.mechanxsm 14, so that the stringer s is subjected to a . . | \-)
tbaCk tension. The tensioned stringer S is stretcheduor |
;.zo-jkept taut in the element remover.mechanism-14 even. when_.
the stringer S is loosened between the upstream and.
'._downstream ‘stop mechanlsms 13, 16. The tape T and the
coupling elements E are properly positioned as shown in
'Pigures 6A .and 6B. _ |
-25 ' The pneumatic oylinders 91 of the element -
. -remover mechanlsm 14 are actuated to project the

'ifxngers 89, 90 of the tlltable members 85 86 into the



passage for the coupling elements E to engage coupling el enents, mhefeupon
coupling elenents E to be renoved are securely positioned bewteen the punch

54 and the.punch dies 58. 5 After the pneumatic cylinders 91, 92
have.been, actuated, the pneumatic cylinders 68, 111 are uated to rai.se
t he; punch.'54 and the punch guides 55, 56, and then the p tic cyli-nder

64,P§~actuated to | ower and nove the punch dies 50, 51 apart for vertically .
10- splitting the coupling el enents E Loggrenoval . -More specifically, the
punch:54 is first raised as shown in Figures 7A and 7B to cause the sharp
upper . end 80 t hpasshgéofohr thé couplihg ebeménty) B ewslsermfaddieccupling1g
elements E while pressing the ends of the legs 15 of the coupling elenents
E against the enélement8eswheérenponooeupking €bendnthcE prndie diesoved
Since the coupling elements E are directed downwardly, the sharp end 80 of
the punch. 54 is REPCBACRERLYLPGSEhioned (Peigteemthremunchiih tthel -
postions of the cougLigg heggs-zo to start cracking the coupling heads. _
Then, .t he punch BPBS?58*8FePowered and sinul taneously the punch gui des 55,

56 are lifted. The coupking e.forci ri pa , and between . -
t he punch di e8 58 and t%)‘%ﬁn‘g‘#gﬁ%%‘é‘f’s% ?%P{%dneg}%/r‘%'l %&‘agkrl?d -of “the .
257 punch. dies 5§-phgeaf! e éhﬁ%?%é & ¢4 hgrp ot | e oo B
C"pup‘l ing el enent E vert]&ca i y%t 0 ha ve‘gl;r(;irH scrap@'aglﬁ | lfs%:)raac'tttg%%%? o
Figures 8A and 8Bo rdf$eSthélpunch 54 and the punch guides 55, 56, and

kyZ =- . _'then the pneumatic chinde:.64'is_actuated to lower and
move the punch dies 50,-51.apartvfor vérticaliy : |
.10 spliﬁting the coupling elements E fér :em§val.-

More séecifically,-the-punch 54 i§ firstffaiéed'
aS'shown in Figures 7A:and-7B to cause the sharﬁ upper_
end'go thereﬁf to thrust int6 £he'coupling_heads-of;the.
coupiing’élements-E while pressing the ends of the legs

15 of the coupling elements E against-thé end surfaées of
the lower ends 63 of the punch dies 58.f.Sinée the . -
:'coupiing elements E are diréétéd downwardly, the sharp
end 80 of the punch 54 is fcrceé reliably into biting - “
engagement with céntral.postions'df the.céupling heads
| 20 to start cracking the coupling heads. Then, the.punch
| dies 58 are 1owered'and simultaneously the pﬁnch.guides
| 55, 56 are lifted. The coﬁpling elements E are
_ F;Ta.._f ' ' forcibly gripped by and between the punch dies 58 and
o | the puﬁch guides 55, 56, and the lower ends 63 of the.
25 punch dies 58 are épread open apart_from'each other to
”split'eachfcoupling element E vertically ihto halves or

 s¢raps.as illustrated in Figures 8A and 8B. The split



- 20 - scraps E then.cone off the |ongitudinal beaded edge B of the tape T
~and fall along the punch guides 55, 56 into a discharge chute 39 (Figure
- 1). After the desired coupling elements E have -been 5 renoved fromthe.

- tape [ ] the pneumatic cylinders 64, 68, and 111 are rendered inoperative
“to all the punch dies 58, the punch 54, and the punch gui des 55, 56 to\fpj_

~return to their starting or standby positions. Thereafter, the pneumatic

©cylinders 35, 41, 104, and 10 -©R0 92 return to their orlglnal p03|t|ons to
~allow the stringer S'to be fed again. by the main feed nechanisns 17. VWile
the stringerapss B echimm rcg:nfeecbfaﬂ ke, longidadinalgbeadednedgE Bre detected
by 'the coupling elenent detectors 15, which apply detected signals to 15
the countef the ctane T andfialllengghe 9idgSi igm8fed past the

~coupling glenment detectors_ 1 E% unts | the counter circuits are
‘cleared dtFfhf cﬁﬁﬁ?ﬂﬁ%ﬁ? gﬁ% Ii nders 35, 104 of the stop

mechani sne 13, .o 2Qye es:.ré(;af %u%s.l.l ?eleﬁénttgr%uggvé?’éee&?"s Il Tustrat e

progressive steps b operation an -appar atus according to anot her

enbodigrenterpfvdd EAIE SIS t4PET, Uhe pHMRMARARY Jy4Snksrsuggtantially of the

sane arrangenent as that of "the apparatus of 'the previous 25 enbodi nent :
except .t hgd, aan@indl SR hemdered NiRbeRRIveetd: &anmthappaadhng the legs =

- of coupllng el.ements E to renmove themfromthe stringer tape T. As shown
|n_ ~ dies 58, the punch 54, and the punch guides 55, 56 to
L return to thexr start;ng or standby posltions. _ o "'g‘):

Thereafter, the pneﬁmatic_cylinders 35, 41, 104, and
10 '91, 92 return to their originai bositions.td allow the
stringer S to be fed again by the main feed mechaniéms
17. While_thé'stringeré S-éretbeing fed along, the -
coupling elements E are detectéd by the coupling ”
element detectors 15, whlch apply detected sxgnals to
15 the ccunter cxrcuits to count coupling elements E
having moved past the coupling element detectors 15.
The.counts iﬁ_the counter circuits are cleared during
operationlof the pneumaticthlinders 35, 104 of the-_ . _\-J '
stap mechaniéms 13, l6. : _ o |
20. .ff- Figures 104, IOB through 13A, 13B illustrate
' progressxve steps. of operatlon of an apparatus.
according to-another embod;ment of the presnet
invention. The apparatus is substantially of the same
arrangement as that of thé épparatus of the ptevious_:
25 embodiment except that a puncht54a has a rouﬁded_upper
end 80a fdrispteading_the legs of coupling eléments-s;_

to remove them from the stringer tape_T{ Aé shown inJ'



--21 - Figures 10A and | OB, the tape T is positioned between the punch dies
50, .51 with the coupling el ements E directed downwardly, and the rounded
upper end ‘80a of the punch 54a-has an upper edge horizontally aligned with
t he upper edges of the upper ends.71, 72 of the punch guides QES 56. The
punch 54 and the punch guides 55, 56 are noved upwardly to pr t he
coupfing el ements E against the tower end surfaces of the |ower ends 63 of .
the vertical punch die nmenbers 58, as 10,,ill.ustrated in Figures Il A and

11B. © At this time, the couprfng'eleneﬁtg;E'are ori ented downwardly, and

st.ablly gripped ‘bgiy t hapunghaui des.55, 56mand Lhe; ' 51
As the punch 54a%H?ﬁi _tggf %@g %ggﬁdggeugﬁgé gn898%§§f§H%%%%§%%§g%%%tIy
agai nst the cent e bundhOdikens09f s6N@iEeAURhENGoRERERgOé1éhenePUP! i NG
el'ements E. The punch dies 50, 51 are then pushed downwardly to nove their .
| -ower. ends .63 apadilrelcted dawhwarldy, andsbhRenroin&eguapped 2éndngod ¥ for
thereby forcibly 20 spreading the |legs of the coupling el ements E off ‘the
|'ongi t udi nal beadde @ugehB542 hhe aapupPer &figedhénizenitablylahigmednents E
‘whi ch have been renoved fromthe tape T fall by gravity_along the punch

gui des 55, 56san®ithe thesURRPTc8dgae of the upPeFaetds 7hnefeRfcfheds the

punch dies 50 She BUag 340, sand L BUTED 4 458 36 Sthdk Slsday "0
R ' | 55, 56 are moved upﬁardly to press'the couplingf '
  \4f'f_ . elements E against the lower end surfaces of the lower
N | “ends 63'df the vertical punch die members 58, as -
10 illustrated in Figures 11A and 11B. At this time, the
| coupling elemehts E §ré oriented downwardly, andfstably':
-grippéd between_the punch guides 55, 56 and the punch
“aies So, 51. As the punch 54a is lifted, its rounded
:uppef.end'éda is preSSéd exactly againét thé-centrai
15 pofﬁions of.the_coupling heéds'of the'coupling-elemehts f
= _ . - . :
. - The pdﬁch dies 50, 51 are'theh:pushed dowﬁWardly :
 to.move their lower ends 63 apart froﬁ each other, as
o shown in;Figures 12a and 123, for théreby'forcibly :
20 spréading'the iegs of the coﬁpling elements E off the
. 1oﬁgitudihal béaded'édge"B of the tape T.'' The deformed
c§u§11n§ elements E which have been removad from the -
- .. _tape T fall by gravity along the punch guides 55, 56
|  and are'éischargea out of the apparatus. Thereafter,
25 the punch dies 50, 51, the'punch 54a, and the punéh :
guideé'SS,'SG are returned to the positions of Figures

- 13A and 13B.



- 22 E CLAIMS: - 1. A net hod of - removi ng coupling el ements froma

slide fastener including a. stringer tapmr‘rmmg—mﬂ—&ﬁd—&l-ong one

1 ongi tudi nal tape edge a row of coupling t S haV| ng | egs_ nount ed on :
- the 5. stringer tape and coupling headgmgzﬁ Iegs eonprising
- the steps@: (a) holding the stsizager ta the coupling:; =
. heads of e coupling elenents directed downwardl y ng, ppi ng the E
' -coupllng el ements so as to provide a 10 gri ppi ng force ina vertical

.. di rectEinpet ween the | egs and the coupling heads; and (c) spreading sai d

I'égs apart . from each. other out of ~engagenment with sald stringer tape. 2.

A net-hod accor di ng to claimyl, including the s néel{) spli tt| ng 15  the -
~couplihy el er‘re’h’t'“§ 'é‘bdan ‘ieﬂ‘Pb"Bch%‘ffsna? RREEANETYN A8t T SAPPT egs are

spread, apar! . od _accordin coupling
el enen scqb' ﬁrif'g?r s esé,zladryclgﬁp?n T aqoéé; °%5a1°ngltu£ Prnet hod of

~ renovi 959,809&5%' g%weL@m%nLﬁr;fgr Qfgn@nt§|h'adﬁﬁgf 254 £RELnAD on thecl uding a

-stringer tape carrying on and al ong.one longitudinal tape edge a row of - -

- -ceupli 5G1RbETREES aR@Vddug1lROse B BERIL OF dnh EneS ik b0 REmA3REn@Nd Coupl ing

- heads renmote fromthe | egs, conprising the steps of: (a) holding the -

. stringede tegra wertically with the coupli ng 25 = - heads of the coupling
. elenments directed downwar dl y between a pair of openabl e punch dies with the
3 coupl ing heads(adl Btpkﬁsled mv\mmpdw tebe s@rtiqiAL fwidhethe coupling

heads_of the ;nuplipg elements directed downwardlys S . | ;: \-/ 
| (b) gripping the cbuﬁling elémegts sq’éﬁ to prnvidg'é.
fD-g Qr;pp;ng farcg'in a vérti:al direction betuween tﬁg iegs and the
c&upling hg#ds; anq-" -
f.kc)ﬂspréadiﬁg-said legs apart.ffom eacﬁ.ﬁfher out of
']'engageméntﬂuith said_stringe; tape} ) | |
'.2. B A mgthod éccording to claim 1, including the step_uf_spliiting
".15' £he coﬁpling eléments:aﬁart into scraps at the same timg_that said |
' leés ;re spre;&'épéft. | | ' |
:  '3. | . #:msthnd according to claim-é,_said_cnupling elgments
.being Split_frdm'sﬁid coupling heé?s.: B o o o \_f
a4, ' 'A mgéﬁnd'ﬁf ;emoving couﬁl;ng'elements frﬁﬁ_a glide fastenér'
20 - includinb a st:ingg:“tape ca;ryiAQ on and along'ane 1ongi£u6in5l¥f_
tap;“gdge a2 rqu.of.ncaupliﬁg.elemeﬁts:having.legs mouﬁtéd on thg.
stringer tépg.and cpup;ing heads remote ftom.the legs, comprising.

. the steps of: ;

m

“(a) hulding the striﬁger'tape_vertically with the.ﬁoupiiﬁg.
s.l253 ' he;ds of the coupling elements directed downwardly betuween 2 p;ir _
 §f_upenable ppnch_d;es wifh:;he coupling heads.disposed d;whuardiy
af said puhch'dieggi o B

" (b) gripping the coupling elements so as to provide a



(b) gripping the coupling elenents so as to provide a -23- gripping
force in a vertical direction between the |egs i -heads

bet ween sai.d punch dies and a vertically rmvab”"]w;mngnn)%“m) nmovi ng

sai d: punch di‘es laterally away fromeach giher 5 ¢ Lt spread said |egs
apart’ fromeach other out of engagerrent wi th said stringer 5. o2 A
methﬁd according to claim4, said vertically novable nmenber prising a
punch havi ng a sharp.upper -end,. including the step of thrusting said sharp
upper end of tdrépqimachercat in taheenc;@apll idhgectdon beted b $eb9 agp| the t he
coupling elenments apart -into scraps at the same. tine that said |l egs are. _
spread apart. c@uPling heada BriuReR] satd ALAFhEie® OFat mepticediy "eMalRl® upper end

bei ng ‘thrust into said. coupling heads to split coupling elements fromsaid . .
coupl ing headde™i%: 2nd 7, _ An apparatus for renoving coupling

el ements froma slide fzsngoe,rll stur,i r&ggﬂ ,'dfigorg%r |B§4[lr12ta“(e@)f&ms yppor QI at e

(b) a. pair of punch di'68 'Bac a su rally vertica

ard - a: Sl*bbSt antt' aepﬁéahogalaoﬂatggl a{p}%@b@ﬂ’oml QAd?\edtrté}eE@LI Qf %agemen%a\hicth
hori zontal nenmbers of said punc di es being di sposed upwardly of said

vertical menbekrsdsadtdifiecotadel.y nount ed an said support plate, said verti cal
menber s of said punch dies bei ng di sposed in confronting relation for

hol di ng t her elsetween a sétnde famsteimgr tetclahfjar, $fipevadtibaoupbiange el errent s
havi ng | egs nounted on said stringer tape 25 - and coupling heads

di sposed’ dommn!ﬁlycmprsamﬁ vemmcbaﬂ‘a\'riemtﬁer-’-aam upper end, including the

\“/'= step of thrustlng sald ‘sharp upper end of the punch into the cuupllngf.'
pib ‘slements to spl;t the coupllng elements apart into scraps at the -
same time that sald legs are spread apart.-.
._5. | A method according to claim 2, said sharp upper end being
thrust into saxd.couplxng.heads to split couplxng_elements from'
 said eQUpiing peads.- |
15 - “.7; : ,.-'An appefafps fu; removiné_CDupling_elemepts'From.e'siide'
fastener stpinger, comprising: e
(a) a euppo;t.plate;
”(bi'a pairqu”panp pies eacﬁ cpmposed'uf.a substahtially','
': vertipai'member and a eubstantially hnfizqntal memper joiped'thereﬁn,
20 said hurizpntei members.of.said ppnch dies-being disposed upmarply
of said verfical members.ahd_piuotably mounted op'seip support plete;'
f  i "_ said vertical members of saip punch diee beinésdiqueed in confrontipg-l
‘relation for holding therebetpeen a elipe'fastener stringer tape
with coupling elements having legs mounted on 5aid.stpinger tape
25. and coupling heads disposed douwnwardly of said.pertical members;

(e) a.base;.



'("c) a base; - (d) a pair of punch gui des vertical [y novably mount ed 'on

sai d base and di sposed in vertically confr 0 said vertical
. nmenbers, respectively, said punch guides bﬁmpﬁﬂm ﬂumﬂmml y for

.. pressing d coupling elenments ag |nst sa menbers; (e) a
punch ver¥cal | y novably di sposed” &t een sai d punch gui des for engaging -~ -
"sai d coupling heads of said coupling elenents; and (f) an actuator *'J

‘mount ed. on sai O HURPRLL Bt gpmﬁcmqrmw& k811 moéabgvs&%rntga)r causing said

punch dies to r as't. _m)ve r en of .sal d vertical nmembers apart
for spreadi.ng d=e 4&95@9@&& inBvertically M¥hr2BRANEL L1.2€&PRdi Ng-to claim 7,
~Wwherein said vertical members have |ower outer surfaces tapered into said
-l ower essis vOctical membd¥i,apipeatii®elaf Gatdigigeh Quibad Heindmodabliencl udi ng
-springs 15 acting between said support plate and said horizontal .
menber suwardnorfral drgssirg BgidcapdpMepteleabntveapeinst taiar eredcdl ot her. 10.
An apparatus according to claim7, 8 or 9, said punch having a sharp upper
‘efid formanpepsting into said coupling heads to spl it said coupl i ng el enents.

"-___20 .11, ~ An apparatus-according to claim7, 8 or sai d purich
“having a rounde(f)uﬁp%'wcﬁn‘berf“b?alﬁlye%"éﬁaﬁgy é’r’r@%‘bséﬁe‘?ﬁt"’\ﬁf'? ’rf‘aé‘é‘uﬂj‘“EBupl ing
. heads. 12. t hod subs antj J ofS descri eference to 5
L __guides for engag ng sald cnup ing S said coup 1ng emen ]
and |
(f) an actuatorfm6Unted}on said supbort plaﬁe and having f-'\_)
*iu. '.a pusher féf causiné_said puﬁch dies_td :nck:sb.as to move lower

ends of sgid verfical.mgmﬁers apart for spféaﬁing'thé legs apart.
8.'__ _'An abpa:atus_aﬁcording:to:claim 7, mherein é;id vertical
' meﬁbers'havé 1§me;'outer.éurfaces'tahared iﬁtoisaid_louer ends,
9.. . ) Aq aﬁpér#tus according to:claim 7 or 8; including:ép:ings
f.ﬁ 15l ;_ actiﬁg bgﬁweeﬁ $aiﬁ Suppprt plate and sa;q harizontal mgﬁuers for
nbrmaily urging said vertic31 members.t§mard eaqh otﬁer,
10. - An apﬁaratus according.to.claim 7, 8 or 9, said punch
havigg_aqsharp_upper eﬁp_fur thrustiﬁ§ intn said coupling ﬁeads_
'.fﬁ gpiit said ;oupiing elements. |
a;ff_Zﬂ 11.. - An apparétus accordin§'£o_c1aim_7, a_or 9,_said-pqﬁch
'z-hauing a rounded upper end for pressing engagement.mith said coupling

f heads}-



Fi gures 1 to 9B of the accorrpany ng draw

substantially as described with referen ﬂl[iﬁ m’ﬂ H”Hmo 5 m)dl f;tegsas | n

Figures 10A to 13A of .the acconpanyi ng An a

substantlal |y as described with reference to and as | I I ustr at I n Figures
1 to 9B of the acconpanying drawngs. 15. An apparatus substantially as
des‘efrlbed with reference 10 to and as il1 gsttated in Fi gures 1 to 5
m)dlfled as in Figures 10A to 13A of the accorrpanyl ng draW| ngs

12, A method.substantially as described with reference to

Figures 1'to 98 of the accompanying drawings.

. - 13, A method substantially as described with reference to
. Figures 1 to 5 modified as in Figures 10A to 13A of'the

-ir-'i" ' 5;_ accompanying drawings.

o 14, ~ An apparatus substantially as described with reference
Ite and as illustrated_ih Figures 1 to 9B of the accempanying

drawings.

15, An apparatus substantlally as descrlbed with. reFerence
\ﬁ) - ta and as. 1llustrated in Flgures 1ta S modlfled as in Flgures

".'1DA to 13A of the accampanylng draw1ngs.




