METHOD -OF AND APPARATUS FOR AUTQVATI_CALLY FI NI SHI NG SLI DE FASTENERS The
present:invention relates to a nethod of and an apparatus for %ﬁ.&%@%ﬂ%
fini shing slide 5 fasteners by cutting off an elongate, substantially '
endl @ss slide fastener chain at longitudinally spaced el ement-free gaps = .
theref n across the slide fastener stringer tapes. Prior apparatus for N
finishing slide fasteners 10 include two pairs of feed rollers and a
cutter—di sposed ..between the feed roller pairs on a path of travel o
slide fastener chain... In operation, the feed rollers are stopped to
arrest the novenent of. the slide fastener chain when an el enent-free gap .
therein reaches 15 the cutter, and the cutter i's actuated to sever the
slide fastener chain across the element-free gap, foll.owed by the driving

of the feed rollers. The slide fastener chain fromwhich a slide fastener
has been cut off is fed downstreamalong the . - 2 - path . being pushed by
the pair of feed rollers positioned upstreamof the cutter until the

| eadi ng ehd of the chain arrives at the cutter, while the conpleted slide
fastener is discharged by the pair of feed rollers 5 | ocat ed downstream-
of the cutter.- Since the slide fastener chain, especially the tapes
thereof, is relatively flexible, the appar gt us has chain QUIdeS Iocated
upstrean1and downstream of the cutter for

METHOD OF AND APPARATUS FOR

-

L. - AUTOMAﬁICALLX:FINISHING SLIDE FASTENERS

i

AN
The'present'invention relates to a method of and
an apparatus for automatically finishing slide .

5 fasteners by cutting off an elongate, substantially
endless slide fastener chain at longitudinally spaced
element—free gaps thereln across the slide fastener-

- " stringer tapes. _
Prior apparatus for fxnishlng slxde fasteners
10 include two pairs of feed rollers-angAa-cutter disposed
.,betﬁeea[theffeed rbiler pairs:en a path of travel'of a
siide fastener ehaih;, Ia-operation, the feed rollers
are stopped to, arrest the movement of the slide
fastener chain when an element-free gap therein reaches
15. the cutter, and the cutter is actuated to sever the

islide fastener chain_acress the element-~free gap,

o - -

followed by the driving ef the feed rollers.
The slide fastener chain':rom_which a slide

fastener has been cut off is fed downstream along the



gui di ng the slide fastener chain properly along the-10 =~ path to prevent
"the chain frombeing jamred in the cutter. Nevertheless, the |eading end of

the,slide fastener chain, as it noves fromthe upstreamguide to the
do amguide, is [iable to becone jamed at the inlet of the downstream
gui 5 It is believed possible by the means of the present ‘s

i nvedtionto provide a nmethod of and an 2pparatus for automatically )
finishing slide fasteners while allowing a slide fastener chain to be fed
in the apparatus reliably and snmobothly wi thout the use of chain 20 ' '

gui des until itﬁa{;]gagéﬂggep@sﬁ@@cﬁyst@emtéfaf%§@%°rpéf§r past a cutter
si bl'e by

W thout being jamed It Ts further believed pos neans of the _
present inventiposivigunedi dpstremh hof he sl Ber AP Bl4tfe DBl cal Iy
finishing slide fasteners 25 by cutting off a slide fastener chain
exactly at el enehitthé cheigagsrives eath tihe céutiber pevh theitheli corpletsgced at
ei ther uniform or non-uniformdistances. - 3 - Still another believed -
possibility of $hiderisstenenvisitdbecharged pyvihe pairtdddedd aralkers
apparatus for tomatjcally finishing slide fasteners by cutting off a

slide fas8tener tefte flerean 1@f thetypplrr. wilinesdl® sligmin being

automatically chosed b | i der s noung t hereon while the chain is being |
. fed through the%%ﬁ)%ﬁ'%\%{uéq%to‘?%?waﬁ 'tfeli‘? stapag ddreRgof ndHr esent -

- imvention, 't hérleeiétf&é)f&dffeﬁﬁfé,ho&gfal%'atfgba&si e Yerain guides
| | located ﬁpstre.am and’ downstream of the cutter for |
guiding the slide fastener chain properly along the
10 path to pi'event the chain from being jammed in the
‘cutter. Nevertheless, the__leading end of the slide
fasténer chain, as it moves from the ﬁpstream guide to
- the downstream guide, is lisble to become jammed at the
inlet of the downstream guid_é. | B
15 ' It is ‘b_-eliéved -pcs'sibl'e."by the '.m-eané of the
| present invention to ‘provideé ‘a method of and an
apparatus for automati-c_élly finishing slide fasteners | \,,,f
while allowing a slide fastener chain to be fed in the .
| '_a';pp_aratu_s' religbly. and smoothly without the use of éhain |
20 guides'until_l.' its leading end reaches a downstresm feed
 roller past a cutter without being jammed. '. |
It is farther beliéved possible by means of the s
present invention to provide a method of and an
apparatus for .autoﬁiaticaliy finishing slide fasteners
25 Dby cutting off a slide fastener cham exactly at element-
_ free gaps therein'whi’ch_ may be longitudinally spaced. at

either uniform or non-uniform distances. .

N



finishing slide fasteners, conpri'sing the steps of 10 feedi ng an

el ongate slide fastener chain with.a feedout. mechani sm by gripping a

| eadi ng end of said chain along a chain path past a cutting nechani sm—
feeding.said slide fastener chain with a first feeder mechani sm di spo
downstream of said cutting nechani sm al g?g_ said chain 15 - path whi
i ndet i vati ng sai df eedout mechanism feedf ng said slide fastener chain with
a second feeder nechagy | W S st sen
mechani sm al ong sai da%#gﬁﬁd%%?%?ﬁi el naécc?i aﬁﬁ%%%%ﬁ&%%ﬁ?f :
mechani sm st Opﬂ@&n‘@iéﬁ"ﬂ@%@’bﬁ@*ﬁdé'éq&eﬂf&i Felarid @) sffparatiid For
respect to the novenent thereof” along said chain path to internmesh a pair
of rows of coupkifemgbEEEIS +ieigoinghil a6 ot dbtdreins ity heittgdgdty said
second feeder nechanism engaging a bottom stop on said slide fastener
chai.n adj acent §0g3ddé§ foutenér cehumin nghen etteatlatlier is stoppead .t el thotdieent
of said chain; inactivating said second feeder nechani sm si nul t aneousl y
wi th sai dSengagehgintbeitg) automatically oldsediby cdkidens mpymtad |

el enent-free gap adjacent to said bottomstop to produce a slide fastener.
According to atheseondwhipecthefchainpisskeing fedidgoush thegpparatus.
provi ded an apparatus for automatically finishing slide fasteners by
cutting off an el ongafecerdimes bl antiTehapsPechitly OIRFSIY of pairs of

f | i I S | i tudi nal | d. I - . d
1 Gers o1 Gabl JuTeRREGH; cHBaRoL he PRIEIGRE oy Piaf brani e d ity 1Y

\_J - finishing slide fasteners, comprising the 'st'eps of .

10 feeding an elongate slide fastener chain with a feedout
mechanism by gripping a leading end of said chain along |
a chain path past a cubting mechanism; feeding .said slide
fastener chain ﬁth a first feeder mechanism disposed
d.'ownsfream of ‘said cutbing mechanism along said chain
15 'pai:h while inact'ivat.inlg said feedout m'echaﬁism; ‘feeding
said slide fastener chain with a second Peeder mechanism
disposed downstream of said first feeder mechanism along
' said chain path while inactivating said second feeder
mechenism; stopping a slider on said slide fastener chain
20 - with respect to the movénént thereof along said chain
'path to interme.sh a pair of rows of coupling elements
s thereon while said chain is being fed by said second
- feeder mechanii;sm; engaging a bottbm'stop on said slide
fastener chain adjacent to said rows of coupling“ elements
25 to stop the movement of said chain; inactivating said

‘second feeder mechanism



- apparatus conprising: a cutting nmechanismfor cutting. off the slide

fastener chain across one of the elenent-free gaps to produce a slide
fastener, a first feeder nechani sm disposed downstream of said cutting 15

" mechafii g Smfor feeding the slide fastener chain along a path of travel; a

~ second{¥égder mechani sm di sposed downstream of said first- feeder nechanism.
'ng the slide fastener chain along said path of travel; a feedout ™
'nechanlsn1d|sposed upstream of said cutt+ny <20 mechani sm f or feedlng t he
_.sllde fastener .chain by gripping a | eadi ng end thereof past said cutting

“ mechani sm to s@imyltanequside with lsaid mngagimg ditsp s ;upaid earbtdingai d
cutting nechanégﬁ%for engagi ng one of the sliders while the slide fastener

25 chainis b ) RARRTHhET &lementedired gap taﬂam}ldt to _

i nt er neshi ng on ai rs of, rows of coupli, H%ﬁ?en ~and a stop

nmechani sm di sp % AE8R Jo %ino“&?ctai "ré\: t&Refnd having a chain

'stop insertable into R nt-fre aps adj nt to said one pair

of rows of coupling el e%m?(r?;ds“{% t4 ogaet ﬁeecl%@e%tﬁ%ecg:f &ﬁ% sﬁé‘g:t ener

chain al ong g5 1 nyedied gpdt eHfird 13 flrovidied i Lol RGN EM be' ng. |
e

actuatabl e fo cut off the ast ener arn i response to operation of

said stop nechmtmu&uyn\ﬁﬂﬁlsmdg Idlﬂa% Fastien2ed lB? wt‘ifngeéﬁgp'
with reference to the-acconpanyi ng draw ngs, wherein:- ure 1
- is avertical amslomateonlide Eastiendt WRIANAhAVING a2plaFaliics be :
finishing slide _
:pairs of rows of coupling elements longltudlnally

spaced by element-free gaps and sliderseslldably \a;
10 mounted on the rows of eoupling elemenfs, said
| _apparatus comprlslng. a cutting mechanism for cuttlng_
off the slide fastener chain across one of the
element—freengaps to produce a slide fastener; a first
- feeder mechanism disposed downstream of said eutting'
15 nechanism for feeding_the.slide faatener chain along a. "
path of travelj a second.feeder mechanism disposed
downstream of said first feede: mechanism for feeding
the slide fastener chain along said path of travel; a o
feedout mechanism disposed'upstream of said eutting
20 mechaniSm'for.feedfnétinewa;ideifastener chain.by'
~ gripping a leading.end.the:eef paai said cutting.
‘mechanism to said_first feede:'mechanism; means n
- disposed upstream offsaid_cutting mechanism for
| engaging one of the sliders whiie the slide fastener
25 chain is being fed by said Segend feeder mechanism,
thereby intermeshing one of the pairs of rows of

_coupling elements; and_a stop mechapism disposed



fasteners in accordance with the brgsént invention; Figure 2:s a plan
view, partly in cross section, of a feedout nmechanismand a stop nechani sm

of+ the 15

apparatu

s of Figure 1; Figure 3 is a side elevational tg?
partly in cross-section, of the feedout and stop nechani sms of Fi guj '¥§
Fi gure 4A is a bottomview of an upper cutter 20 bl ade; Figure 4B-ig a
plan view of a lower cutter blade; = = & = Figures 5A through SD are

| cross-sectional views of a cutting mechanism_show ng the nmanner |
in wiich a sliduapstxeeanef smiincusting Berhapignr and Ravang: deckpdRati onal
view, partly in 5 crqgss section, of a positiﬁn I'nitigg mechani sm Figure 7

Fsﬁ# rt

verti cal

is a cross-sect SORR 1REERtEPLE Pi AgenBEnk
cross-sectional vi.ew
Figure 9 is a sPde38
enl arged side e
11 is-a cross-s
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Figure 12 &s a. yehilyl ¢aknCbesratel,0884a"b8¥ing mechanisn being .

. actuatable to cut:off the s1ide fastener chain in

10

15

L

20

response to operation of said stop_mechanisﬁ.

—The_inventioﬁ-will be described by way of example

with reference to the accompanying drawings, wherein:-

Figure 1 is a vertical cross-sectional view of

an apparatus for automatically finishingjslide

fasteners in accordance with the present invention;

Figure 2 is a plan view, partly in cross section,

of a feedout mechanism and a stop mechanism of the'_

‘apparatus of Figure 1;

Figure 3 is'a side elevational view, partly in

cross-seCtion, of the feedout and stop mechanisms of

Figure 2;

- blade;

blade;

Fisﬁre 44 is a bottom view of an upper cutter

Figufe'AB is a plan view of a lowef_cutter



showi'ng the manner in which the feedout nechanismand a first feeder.
mechanji.sm operate; and Figure 13 is a fragmentary plan view of a slide 20
fasternegf~ghain fromwhich slide fasteners are produced. The present

[ ' is particularly useful * when enbodi ed in an apparatus A,
atically finishing slide fasteners, as illustrated in Figure 1. |
The apparatus A is basically conposed of a 25 feedout nechanism 1l for '
feeding out a.slide fastener chain FC, a diop nmechanism 2 for stopping the
slide fastener .chain EC, a cutting mechanism 3 for cutting . - 7 - off the
slide fastener chai n FEIuReS iSfithxangh J0 @re sarkigal a first feeder

. mechani sm 4 di sposed. daqwnstr.eam of the cutti.ng. mechani,sm 3 for feeding
the slide fast-e‘??'e‘?%":’%?%q‘éedﬁ& ASRS Sho chHESD mechedd P fhOWdRF of t he
first feeder|ﬂ¥ﬂgﬂqéﬂn fsor di r Qi : I de fastener.s, Sortd ng
mechani sm 6 for sortl ngflkoui[q{ gg{r%pilﬁg%e%sllqﬁfg&aas t@ﬂ’&%%z?%é’l itfe @é.'st"gtr#ér .
products SF, rejectingj gy g i t : ng..a st hani sm 7°
. (Figure 9) 10 follow ril _ tI%e:t.ds_or%t I%ﬂﬁ%%%}ﬁﬁ%%&%ﬁ;% q'é"%é’?’l g&%ﬁ'ﬂﬁde _
fastener produciross sexlith,l Fdﬁnat_%si@itdmg.ﬂﬂi@ﬁ% HOchas ighi;de fastener
chain PC whi'ch will be processed by the apparatus A.into slide fastener 15
products is illustrat@®igureFilgure al BrosBraseitidnalasviencofC aisdritEng |
~conprises a pair of elongate slide fastener stringer tapes 110, 110 .
supporting themeshanism; - :

| Figﬁfe_B is a crosS-SéctidﬁélﬁQiew:téken along ‘l};
line VIII - VIII of Figure 7;" “ | | - |
10 ' Figure 9 is a side'elevatibnal view of a storage
mechanism; | | | o
| Figure 10 is an enlarged side elevational view
of the Storage'mechahiSm of Figuré 9; |
| '.Figure'il ié'a crdés-seétibhal-viéw téken,along a
15._line XI - XI of Figure 10{ | |
Figure.lz is a.vertiéal'éroés-sectional view

'showing'the'manner'in which the feedout"mechéhism and a

first feeder mechanism operate; and
| Fignié 13 is é fragmentérylplan viéw of a slidé
20 fastener chain from which slide fasteners are produced.
.The'present invention is particularly useful R

when embodied;in an apparétus A, for automatiéally
finishing slide fastene;é; as illustrated in Figure 1.
The apparatus A is basically composéd of ‘a
25 feedout mechanism 1 for feeding out a slide fastener
" chain FC, a stop mechanism 2 for stopping the slide

fastener chain FC, a cutting'mechaniSm 3 for cutting



plurality of paired rows of coupling elenents 113, 113 | ongidinally spaced
al ong t'he stringer tapes 110, - 110 20 wth elenent-free gaps 117

t her ebet ween. Each pair of the coupling elenment rows 113, 113 has a
of top stops 111, 111 secured to one end thereof and a bottom stop_1{.
sectred to the other end: The coupling el ement rows 113, 113 of each
can be brought into 25 and out of mutual interneshing engagenent by
slider-114 threaded on the coupling el enert 7rews 113, 113, the slider. 114
having a pull tab 115 pivoltably attached to - a pull tab attachnment 106.
The slide fasteneffchhensPidewifasteherbohadm ECopatdl2ndvifval dsibder eam
of the.top stops 111, 111 on the sanme el enent rows, is introduced into the
apparatus A al on§agsteserBear §iras Sepdercmechaniamcsd1dispasedcedout
mechanism 1l is .operative to feed.the slide fastener chain EC Qut into the
first feeder necﬁawp§ﬁrsawh98u§hetﬁBtEaPSJn§°héeﬁaﬂi§n¢9rb§e§3+5%iﬁﬁethe

| eadi ng end of thg,alige Eastener chain;EC .Tae 10 fﬁedout ngcha lsm 1l
conprises a sliddbtae, AAPEENEERuPEFOPA, TBGHEE) PEFPARLFY FolPFRtedn an -
apparatus frane t (o] p h i nafter '
referred to a$ agkg%ﬁggéﬁgsngﬁgo?gfﬁg gkgagLfgé?égé%gghéiﬁs C. The
slidable ram 10 augpRak§iAg th@eéFQaefiEaSi:Qﬂﬂf‘E?. §Nabpt9Hy IReddtanpswas! Of
grei ppers 12, 12 for gripping the [eading end of the slide fastener chain

FC, a slider senggr &3r€ingooad bomptetet B2igei pasténdPs 48 &biddetecting a
slkder on the slide - . _
IR fastener products SF, rejecting defective slide

fasteners, and a storage mechanism 7_(Figure.9)
16 following the sorting meéhénism 6 for storing the slide
fésteher'products SF coming from the sorting mechanism
. :
| ‘The slide fastener chain FC which will be
processed.by the apparatus A into slide fastener
15 products is illustrated in.Figure:13. ‘The slide
fastener chain PC comprises a pair of elongate slide
fastener stringer tapes 110, 110 supporting thereon a
plurality_of_paired.fows 6f couplihg elemehts-li3, 113
.. longidinally épaced along-the stringer tapes 110, 110
20 with element-free gaps 117 therebetween. Each pair of
" the coupling élement rows 113,'113 has a pair of'top
stops 111, 111 secured tb'one_énd thereof and a bottom
stop 112 seéured to.the other end. The coupling
. element rows 113, 113 of each pair can be brought into
25 and out of mutual intermeshing eﬁgagemeht by a siider_
. 114 threaded on the coﬁp;ing element rows 113, 113, the

'slider 114 having a pull tab 115 pivoltably attached to
L & .

-



fastener chain FC, and a bearing plate 14.di sposed 20 above both the
grippers 12, 12 and the slider sensor 13. The chain guide 11 extends al ong
tal path of travel CP of the slide fastener chain FC, and as
ed in Figure 2,the chain guide-11-has a 25 longitudinally R
_ and upwardly opening guide groove 15 for guiding. the slider 114
The grippers 12 and the slider -sensor 13 are - 9 - rotatably supported
. on a-shaft 16 nounted on the slidable ramBl® at a downstream portion
t her eof bel ow the chain path CP and i nmedi atel y downstream of the chain
gui de 11. The grPﬁéér§abza$ﬁéchmﬁéﬁaﬂp§-spgbédsﬂﬁéﬁl@aéﬁeéﬁﬁephﬁﬁansversely
across the chain paLh The grippers 15 i have distal ends 12a,_ 12a, 5
respectively, &EfreMdithy &hﬁ&ﬁ&st A3 2CRk§4s AorpsEreameo uFPPng

T34 ther eof 10 LoR: & a%r 85 L8 o o Rty s ES%'? T8, 0 gr b the

o pper's. 12, ‘i%ﬂ‘#*@gﬁr é!ai?%%&i‘%ba%%%g%u%?c%nne aopgeleaindyige™ ™

ount od on' Sne PAEEOR, (g 9.5 LK & presie iii C‘;{'zg”?,f”t he ori ppers

i? &ﬁeﬁr?hgor”3||y r&hhaEE@do%itm@khhﬂ&sﬁhilﬁsp%bﬁrﬁﬂavést%hQWEdl&hElgUfe "'
: slide- fastener chain FC out into the first feeder :

| mechanism 4 through the cutting-mechanism 3 by gripping = 3‘1‘
the leading end of the slidé fastener chain FC. The -
10 feedout mechanism 1 comprises a slidable ram 10 o
(Figurés 1 through 3) slidably mounted on an apparatﬁs .
‘frame 9 for movement along a path of travel Ccp |
.(hereinafter referred to as "chaln path CP") of the
slide fastener chain FC. The slidable ram 10 supports
15 the;eon an elongate chain guide 11, é pair of grippers _
12, 12 for gripping the'leaaing-end'of the slide
fastener. chain FC, a slider sensor 13 disposed between R
the grippers 12, 12 for'detectiﬁg a slider §n the slide
. _-féstener.chain FC, and a bearing plate 14 disposed |
'20'.above both the grippers 12, 12 and the slider sensor
13, | | - |
The chéin'guide-ll;extends albng é.horizontal
-'path of travel CPlof the slide fastener chain.Fc, and
as illustrated in'Figure-z;the chain;guide 11;has a
25 longitudinally exfending and upwardly opening guide
groove 15 for guiding the slider 114.  |

-The'grippers 12 and the slider sensor 13 are




slide .fastener chain FCis to be fed out, the grippers 12, 12 are angularly
noved ‘count er cl ockwi se (Fi gure.1) 20 about the shaft 16 by the cylinder C '
te enable the distal ends 12a, 12a to hold the stringer tapes agai The
bearing plate 14. The slider sensor 13 serves as a first chain CI{EEE%
mechani sm The slider sensor 13 has a distal 25 end 13a for cont ng a
slider 114 threaded on the slide fastener chain FC. The slider sensor 13
is normally urged by a.spring 17 to f or ce-the-di stal end 13a into a path.
of mbvenent of the sliders 114. The slider sensor 13 also has a rear end
13b held in engageimtab]zwtsuppoabedlammra rekafdt al ®fmeunted tosvitheeh Sl -t hat

is actuatable in response to angul ar novenent 5 of the slider sensor 13 to
det ect when a s|shbdable ramsl®nrat e Qnm%ﬂrm Bt ian tthezgafidelavhsor

13. The Iimt switch Sl,is nounted op lhe i dabl e_ram 10. As wn in
Figure 2, the d.E’Palclé%HnlB%t%f C¥ 1and {rmed #—é’d @L@"%%I%a‘?étésfg‘

t f both th 115 d t t tt t
nggﬁrlevi?);) soot‘ﬁ ?”l?h (11&' se rgﬁ’:a#;]%’ﬁ%og %@Lf%ra g%’r%‘?ﬁ ugh
I Il
I(glngﬁrfa1 irrat heaggglr:%gég at ewﬁp i@@%g&;éffo %%\rlva!?%l% ffn e chal n path .
CP and is integrghe «/\g;,{lpi,gfscfgl nlgUﬁQ@e lélggaprg.l&é dead hergpf . The bearing

plate 14 has §. dlsta ehd 14a extendlng dommstrean1beyond t he gri pper ends
12a into the cut{égfectively, extending downstream and terminating

_ =k;f short of the cutting mechanism 3. When the grippers
S .12, 12 are operated, the distal ends 1l2a, 12a thereof
10 are angularly moved toward the bearing plate 14 to grip
the leading ends of the stringer tapes 110 of.the slide
fastener chain FC. The grippers 12, 12 have rear ends
12b, 12b intérconnected by a pin l2c connected to a
piston rod Cla of a fluid-préssurized cylinder C1
15 mounted on the slidable ram 10. The distal ends 12a,
12a of the grippers 12, 12 are normally retracted out
of the chain path CP, as shown in Figure 1. When the
_kﬁf slide fastener chain FC is to be fed out, the grippers
| | 12, 12 are angularly moved counterclockwise (Figure 1)
20 about the shaft 16 by the cylinderfCI to enablé the
distal énds 12a, 1l2a tb hoid the stringer tapés against-
the bearing plate 14. o | '
- The slider sensor 13=se£ves.as a first chain
‘closing mechanism. The slidér sensor 13 has a distal -
25 eid 13a for contacting a slider 114 threaded on the

- slide fastener chain FC. The slider sensor 13 is

normally urged by a spring 17 to force the distal end



‘mechani sm 3. The distal end 14a is divided into a pair 20 of lateral arns
- (one’'shown in Figure 1) by a central recess 19 slightly wdér than the

“slidégss114, the lateral arns being vertically aligned with the respective
gripp nds 12a across the chain path CP. As illustrated in Figure 2, a '
fluid- ssurized 25 sensor cylinder SCis nounted on the frane.9 and has’

a piston rod fixed to the slidable ram 10. First and second reed SMAtche§J

. RS1;- RS2 are fastened to the sensor Y10 nder SC by netal bands for
detectlng when.a piston of the sensor cylinder SCis in an advanced

posi tion and a ¥3& rimtted math iafh movamentt iof|the aliistenshd 4 dCHast ener
chain FCis to be fed along the 5 chain path FC, the sensor cylinder SCis .

. actuated to advidenensen ]r%tafleﬁﬁ hag &|5eamiend dab helghdmence t he .

.chain guide 11, the grippers .12, the slider sen or the bearln | ate

14, the cyli ndeﬁ‘niﬁge%ﬁfﬁ‘pt‘ﬁetq ﬁ‘ﬂ fackhatar sed °]ES a fgﬂg t he
'stop mechani sm se base 20 sl i dabl nDunted on the frame 9
for nmovenent al%'ndﬁ'{ aﬁ%’ @%JWW Q¢ RAGRIA, Porenanfyt ab) v

munted on the pas 20 ey AIASC@J PP NEUeddt W L led AN pALh

‘CP. The ba normal Ty ‘ur ged Spring nove. upstreaminto
abut ment agai ndctis fdd the taik Y fae 193% e tehfe fd13%Re Y sendtt hage 20 has a

rear or upstreamvertical wall 20a through which a stop bolt 23 and a
sensor bolt 24 ¥ Qiddtd ysuwddc &1 Wie mddite®@th Xhe slTaMle ram 10. :
| . As shown in Figure 2, the distal end 13a of the. sllder :;;F
.sensor 13 has a recess-ls receptibe-of both the pull
10 tab 115 and the pull tab attachment 116 (Figure 13) so
that the sllder sensor 13 will be angularly moved
through only a small angular space when it engages a
- slider 114. - _ | o
As shown in_Figufe 1, thexbearidg'plate 14 is
15 positicned upwardly of the chain path CP.and is
integral with the chain guide 11 at one side fﬂereof.;
The bearing plate 14 has andistel end l4a e#tending |
downstream beyond the gripper:edds 12a into the cutting -.5)-
‘mechanism 3. The'distai'enddlda is divided into a.pair |
20 of lateral arms (one shown in Figure lf'by a central
‘recess 19. slightly wider than the sliders 114, the - .

'1atera1 arms being vertically aligned with the

"

_respective grxpper ends 12a across the chaln path CP,

: As 111ustrated in Figure 2, a fluid-pressurized

25 .sensor cylinder SC is mounted on the frame 9 and has a
~piston rod fxxed to the slidable ram 10. First and

_ second reed switches RSl, RS2 are fastened to the
. | _% _ o _



20 downstream the stop bolt 23 is.brought into engagenent with a second
stop surface 9b of the frame 9 to thereby limt the advancing novenent of
the base 20. The tip end of the bolt 23 is spaced about 2. nn1fron1th ;
second stop surface 9b when the base 20 is in_the rearnost 25 upst
posﬁﬁion Alimt switch S3 is mounted on the base 9 and coacts w
sensor bolt 24 for detecting the advanC|ng and retracting nnvenents
base 20. - 12 - The base 20 also incladdd T horizontal wall 20b

extendln downst r eam of t vertlca ted _on t e horj zont al a
vall 20b are a SRy 63 r"ldfé'd byhiatad Baga: #he- gtekEtoHorhesr S 21

and a limt 5 smA Q 2 oQg k?ggdg u%E g%f?% ﬁhgh ﬁﬁéga 21. The

chain stop 21 is ang y mou ont ase 20 so

that a do“““ardlﬁogﬁﬁﬁ%hegnﬁ'it@et@ﬁ@t&ﬁaﬁrELEESnCh%pr&EQ@v@iyca”Wﬁénlo

noved into and out of the chain ough the recess 19 1n the
bearing plate: 14thEh%lQH@ Ea%&%ﬁe%lchﬁinaFEUb%tQBtbé'Eédcambh§|t§é0t 26

t hrough which a pin 27 extends, the 27 being coupled to a piston rod C5a of
the cylinder gS. chdia @azhn FS:t,O}thél siehsoar egllindér S@oist achedted tbe
cylinder Cs to retract the distal end 2la out of the chain path CP.. The
limt switch S2 advaaceaandathen cetsaathshe shldehﬂacraW|1ﬂ.aanéppence
surface of the chain stop 21. Wen the chain stop_21 is in_its raised
_p03|t|on the |i fghe §mag@hgggdﬁ511, the grippers 12, the slider sensor

s ' 13, the bearing plate 14, the cylinder Cl, and the

limlt switch Sl.
10 : In.Figure 1, the stop mechanism 2 is composed of
.a base 20 slidably mounted 6n the frame 9 for movement
along the chain path CP and having a chain stép 21
pivotably mounted on the baselzb'for vertical movement
-into and out of the chain path CP. The base 20 is
15 normally urged by a spring 22 to move upstream into’
~ abutment against a firét stop surface 9a of the fraﬁe
9. The base 20 has a rear or upstream vertical wall
.20a through which a stop bolt 23 and a sensor bolt 24
threadedly extend. When.the_base'zo is moved

20 downstream, the stop bolt 23 is brought into engégement

| T8

with a second stop surface 9b of the frame 9 to thereby

limit the advanéing movement 6f the base 20. The tip

BT

end of the bolt 23 is spaced about 2 mm from the second
. Stop snrface 9b when the base 20 is in_the rearmost

25 upstream position. A limit switch S3 is mounted on the

- base 9 and coacts with the sensor bolt 24 for detecting

the advancing and retracting movements of the base 20.



20 energized to enable the feed of the fastener chain FC. Wen the chain
stop_. isinits lowered porition, the'limt sitch S2 is deenergized to
“ter the feed of the fastener chain PC. ‘As shown in Figure 1, the

cut chanism 3 25 conprises a pair of upper and | ower cutter. bl ades

- 30, 1at is coactive to cut off the slide fastener chain FC. As shown'

Fi gures SA through 5D, the upper - 13 - cutter blade 30is fixed to a .
fixed holder 32, and the lower cutter bl¥le 31 is fastened by a screw 81 to
a hovabl e nenber 80 vertically povably supported in a holder 33 (Figure 1).
5 - The %e?a%%tz‘érab?‘adbn%“‘ﬂ%% 3 herizertpkrakl e 34 (Figure

4B). The | 3L.h ted cuft dge. 3S (Fi 4A
The serrated EtERLReauastreti o SRt Terticat il Hian. douled

25 Shown 1 Fi o %‘ggdﬁgfﬁﬁoug AL ‘?’F%rfﬁﬁdﬁd%%f%%‘?aedge >

~vertically ext QQ%Q [@ﬁg A ek & d ™ 188 Ving
therein a preseggipa ggs 26%%#?“% rﬁ#é?presser %§‘38 has an upper

- portion vedgl cg&iucﬁlsziabbf détébeing! Eheébrdburm st attpé oflefin aseaiBa

ext endi ng downstream and slidably disposed in a guide.groove 37 defined in

t he upper cutt2l.bl ade 30 bel ow t he hol.e" 36, t he upper -portion having a

blind hole 38b in which a conpression spring 39 is nounted. The presser - *
‘pad 38 is- nornally urBee ¢hain stop 21 is angularly movably mounted

- by a shaft 25 on the base 20 so that a downwardly :;—J=
 directed distal end 2la of the chaln.stop 21 can be E

10 moved into and out of the chain path CP through the
‘recess 19 in the bearing plate 14. The chain stop 21
has a substantiallj central slot 26 through which a pin
27 extends, the 27 being coupled to a pxston -rod CSa of
the cylinder cs. The chain stop 21 is normally.

15 positioned by the cyllnder C5 to retract the dlstal end
”21a-out of the chaln ‘path CP. The limit switch S2 has
en actuator rod S2a held in céntect with an uppet
. surface of the chain stop 21. When the chain stop 21

 is in its raised position;.the limit switch §2 is
ezo_'energized'te enable the.feed of-the.festener-chein FC.
When the chain stop 21”is.in its lowered.porition, the'
limit sitch S2 is deenergized to terminate the feed of
the fastener chain FC.
As shown in Figure 1, the cutting mechanism 3

25 . comprises a pair of'upper and lower cutter bledes 30,

31 that is coactive to cut off the slide fastener chain

FC.  As shown in Figures SA through 5D, the upper




20 the-.spring 39 to nove downwardly until the projection 38a is pressed
agai nst a | ower shoul der of the. gui de groove 37. Wiile the presser -
isurged in the lower position, the lower end 38c of the presser .pgd
-does not proj ect downwardly beyond the | ower edge of 25 the upper ¢

blagg 30, as shown in Figure 5A. Both the |ower end 30a of the upper cutter
bl a 30 and the | ower end 38c of the pressure pad 38 are normally - 14-

dlsposed slightly above the chain path CP l3as shown in Figure 5A. As shown .
in Figure 1, the novable menber 30 has a vertical rack 82 secured b

screw 81 to its Fuihershblede 3¢ figcfixed Lot aafdxedeoholdez B32,na0dt gbeon a

shaft 85 rotatably supported ne nber nd has an cuate

.toothed surface é?“ﬁﬁf&'tﬁeﬁégﬁﬁﬁﬁ ﬁg n%éﬁFeﬁF%h h8 BSERYWSSL . TR &rjve

| ever 86 is connecte on ng.to a n.ro

fluid- pressurlze&"% g%”%ﬁ’ % rFﬁg gﬁﬁep 3ﬁ§§§03998°§%§ﬁt1§5 The

cutter -edge 35 of ﬂggg QuUer é&&ﬁg QIade 3l is normally withdrawn fromthe
ton

chain path CP.: en thé pis of the cylinder C6 is nmoved upwardly in

15 response o the act yald @ppelr Idaktey bidae 99 hhBeadke¥eatedctuBlert he
shaft 85, and~the actuator |éever 83 are turned cl ockw se (Figure 1) to -
raise the | over edgee3sbl@dguil wmi. The Qoweer cetger3blade] slt hasnao the
chaln path CP upstream of the cutter edge 34 of the

_ serrated cutter edge 35 (Fxgure 47). The serrated

38.

_cutter edges 34, 35 are complementary in shapoe to each
other. The cutter ‘edge 34 is located downstream of the
10 cﬁtter edge 35, as shown in ?igures.SA through 5D. The
lower cutter blade 30 has a vertically extending and
downwardly opening blind hole 36 for receivisé_therein
a presser pad 38 and a spring 39. The presser pad 38
has an upper portzon vertically slidable in the hole 36
15 and a projection 38a extending downstream and. slldably
disposed in a guide groove 37 defined in the upper
cutter blade 30 below the hole 36,the ﬁpper portion
_%Mj .having a blind hole 38b in which a eompression spring
| 39 is mbunted. The presser pad 38 is normally urged by
20 the spring 39 to ﬁpve downwardly qntil the projection.
38a is pressed against'e lower shoulder of the guide
groove 37. While the presser.pad 38 is urged in the
lower position, the IQWer end 38c of the presser pad 38
_ dces not project downwardly beyond the lower edge of
25 the upper cutter blade 30, as shown in Pigure SA; Both
the lower end 30a of the upper cutter blade 30 and the

lower end 38c of the pressure pad 38 are normally



. sliders 114°

20 upper cutter -blade. 30, thus displacing the presser pad 38 upwardly. The
drive lever -86 has a first sensor plate 87 and.a second sernisor plate 88

‘| ocated. adj acent to the piston rod of.the fluid cylinder C6. Wen the

pi stiop/2 rod of the cylinder C6 reaches an upper stroke end, an upper

[ itch.S4 is actuated by the first sensor plate 87. Wen the piston

the cylinder C6 - 15.- reaches a | ower stroke end, a |ower IiniT!

switch S5 is actuated by .the second .pl-atk488. Thus, the limt switch S4

detects when the |ower cutter. blade 31 has been noved upwardly, and the "

limt swtch SHisipdeed sshigintXheabavertioa teieiml gaich P hasadeshowmviad

-~ downwardly. As shown in Figures 1 and 6, the first feeder mechanism4
conprises a paf¥gwre|Pwer feed rollers 40 nounted on a drive shaft 42 and a
- pair of upper press 10 rollers, 41 unted on a shaft  43. The feed and press

“rollers 40, 41 are het® SRRWH D (Figurgds dthe e@hlp nephend0 448 n PC,
d feed [ h |1 h ' e . d | at 1y -

from each ot het TEFLIGRLIEARE 87 Teetret e (Faste 48 & B the 15

sliders 114 sod&gxgétégfmf P'f@é‘éj p.rﬁ}%@#@&s f%eégs%msigr o@% ?Oéjyt&?t t. he

own 1 n Figure b, ve sha

db ' ) g 2%+ : i xed to
supporte ng‘f]fis%fet“ﬁ %ﬁ%ﬁff&%&fﬁe&%d@gﬁ% Gndibéterodtadd xed to

-t he support 2 bei ng
: has an arcuate toothed surface 84 held in meshing

| engagement with.the-raék.82;. A dfive_levet 86 is : 1;;3
éonnected'at:one'end-to'a piston rod csa of a
10 fluid—pressﬁrize& cylinder C6 and at thé éther end to
the shaft 85. | - |
| | Thg cutter edge 35 of the loWer'cuttér:bléde 31.
:is normﬁlly withdiawn from:the chain path CP.: When the
‘piston rod of the qylihdér'CS is moved3upward1y in
.15 reéponse'to the actuation of the cyiinder_cé,-the drive
‘lever 86, the shaft 855 and the actuator lever 83 are
- turned clockWise (Pigure 1) to raise the lower cutter
blade 31 until the cutter edge335 projects-intq-the ' g
chain path CP upstream of the cutter edge 34 of the |
20 upper cutter.blade 30, thus displaéing tﬂe_presser-pad
38 ﬁpwardly.: R f: o S ' o .
 The driée lever 86'ha3'§-fir§t'éensor platé'87 .
and a sgcond.sensof p1ate 88 located_adj$ce§t to the
piston rod of the fluid'cyiinde: C6. When the piston
25 rod of the cylinder CG‘reacheS"an-uppér stroke end, an
upper limit switch 84 is”actuated by the'firstlsensor

plate 87. When the piston rod of the cylinder C6



2Q cornected to a suitable drive sqource (not shown) such as a motor. The
shaft 43 is supported by a novabl e nenber 46 vertically novably nounted on
the hol'der 44.. The novabl e nmenber 46 is nornally biased to nove upwatdly by
a spring 47 acting between the novable 25 nenber 46 and the hol dey 44.
Thefefore, the press rollers 41 are normally positioned away from '
rollers 40. The hol der 44 supports on its upper end a - 16 -
fluid-pressurized cylinder C2 for |owerimylhe novabl e nmenber 46. As
illustrated in Figures 1 and 6, the holder. 44 includes a w de portion 44a
havi ng a verti calfeashefyik Hower strokee epdicr Jomerodimit 1eiteh Sfedsend
44b hel d in abut nent | nst shoul der 46a of, the vabl nber 46 for
liniting upward rﬁ#&?&%ﬁ B}Y tf‘%‘@ ﬁﬁ?ﬁeﬂi@%ﬁe@%& %sshﬁ%ﬁnﬁr’r ityure- 6,
t he support wall 29.1Q - rts . thereo I tion,l.imti hani_.sm 100
for tenporarily ﬁw%ﬁﬂ%hgﬁj&oﬁ}re&s‘ Vi {h%f &t%}?trlplggs?s?e ohl%r%éan?}, %%f In an _
I nt ernmedi at e poSiytl.QN. L) igmiat i ni 0 deS ed of a
limt pin 101 no\}%tﬁqg mro-gcé?i \%%?affrﬁﬁ Hea}?gl é:%%8ri?'%&t e W %gx fg d%%%%%n_ 44a -
of the hol der 44yper ivhd lcwed clittedr biakle) 33t hashddeny mdvdft 102 to an
upper_portioniﬁ the hol der 44, an adjustnent pin 104 nounted on the -
support wall 29 {d@wne@r@llyi.ng the position in which the press rollers 41

aree -to be stopped vertically, a : :
' As shown in FPigures 1 and 6, the first feeder

si,él S mechahism 4 comprises a pair of lower feed roliers 40
mounted on a drive shaft 42 and a pair of.upper press
10 rollers 41 mounted on a shaft 43. The feed and press
rollers 40, 41 are héld against the tapes of the slide
fastener chain FC, and feed rollers or the press |
rollers of each pair are spaced laterally frbm.each:
other by a'distance at least equal to the ﬁidth of thé
15 sliders 114 so that ghé féed'andlpress follers.40,:4l
| will not contact the sliders 114. As shown in'Figurg

6, the drive shaft 42 is rotatably supported by and

‘extends through a support wall 29 and a holder 44 fixed.
to the support wall 29, the drive shaft 42 being
20 connected to a suitable drive source (not shown) such
L as a motor. The shaft 43 is supported by a mOvable.

_member 46 vertically-movably‘mdunted on the holder 44.
The movable member 46 is normally biased to move
upwardly By a spring 47'actin§ between the moﬁable.
25 member 46 and the holder 44. Therefére, the press
| rollers 41 are normélly positioned away from the feed

rollers 40. The holder 44 supports. on its upper end a



~

20- bracket 105 fixed to the support wal I 29, a fluid- pressurrzed cylrnder
€3 secured to the bracket 105, and a limt swi tch S7 nounted on the -bracket
105. Ag shown in Figure 1, the lint |ever 103 has-an L- shaped cross
dis held at its lower end 25 against the upper end of the Iim:.t
I// The Iimt |ever 103 extends laterally through a hole 106 in -an “/
upper portion of the support wal I 29 and has a slot 107 - 17 - through
whi ch a pin 108 extends, the -pin 108 bei g connected to a piston rod C3a of.
t he cylrnder C3. The adjustnent pin 104 (Figure 6) conprises an externally
t hreaded rod t Hfladdedinessurimtd exlingderh G for rliowerdlngy titer eaxbaddlazper t ur e
29a in the support wall 29 and has a | ower end 104a projecting into the
hol e- 106 and hdl€PRSFai4bst an upper surface of the limt-lever 103. The

5’2?%?2%? '%j!‘rﬁ‘éif?m”éirpréﬁéef drefeL dn, F s, é%ped&%:ﬁaﬁrnw to
Rt oy ad; ust g vidss, 20 Wik Hadidd T%%a”a%ﬁﬁ%‘ & e ilad, chseh,
Lt oo, abouk R, Ldhe Widds Hdrad WhShatS AR U040 s7a 15

whi ch is he in contact wth an e en 't he upper

surface of the Held Gh iabuRBEMCGJAL e d GHRIIHN 4842 o thie madabilement

pin 104 to limt the upward novenent of the press rollers 41 when the — = =

prston rod C3anpmmpmcu$ ffioamtilmd tdyg m@mar@Buthﬂhn&hef the movable '
member 46. _ - R ST - Q-J‘

' As shown in Figure 6, the support wail 29
10 supports thereon a positién 1imiting mechanism 100 for
temporarily stopping upward movemenﬁ of the press
rollers 41, 41 in an intermedlate posxtlon.t-The |
position 11miting mechanism 100 is composed of a llmit
~ pin 101 movably reqeived in the hole 48 in the wide
15 portion 44a of the holder 44, a limit lever 103
: tiltably;attached by a shaft 102 to aﬂ upper portion of
the-holder 44, an adjustment pin 104 mounted on the

'support wall?29 for adjuetihg tﬁe-position in which the
~ press rollers 41 are to be stopped vertically,-
20 bracket 105 fixed to the support wall 29, a -
fluid-pressur;zed cylinder C3 secured to the bracket - fi _

105, and a limit switch S7 mounted on the bracket 105.
' As shown in figure.l, the liﬁit lever 103 has an
L-shaped cross section and is held—at'iﬁs lower end
25 against the upper end of the limit pin 10l1. The limit
jleve'r'103-extends_laterally through a hole 106 in en
- upper portion of the support wall 29 and has a slot 107



20 piston rod C3a is retracted to pgesition the limt |ever 103 out of.
engageirent Wi th the adjustnment pin 104, thus allow ng the press roll:
is"allowed to nmove upwardly, thus causing the actuator rod S7a to df'sgnhgage
fronrthe linmt |lever 103. Wen the position 25 liniting mechani sm 1003
actated, the press rollers 41 are vertically spaced slightly fror
rollers 40 so as not to press the tapes of the slide fastener .- 18 -
chain-against the feed rollers 40. As showd% mm Figure 1, the first feeder
mechani sm 4 al so includes a pair of |ower and upper tilt plates 90, 91
which jointly corEhrqughhicha it dfighearendsohdiiespin 108 beddg it
plate 90 is rotatab%glerm ted on the drive shaft 42 between the feed:

rollers 40 (Fi gur®® i% Roatop Fage £33 afuthe & Fo&3vi se about -
t he dri haft. 42 d th i 0f j.ng 92 ti t th
L1t plate 10 90 and a MEREd it Bl 106 Rk £ donrtBssoRY | o

h 90 1 . ! _ o £t
FI'at surface. 90a SRCERAIYY GHCRY T8 Mibeadiily Witerdifies ehrioti Ry

agal nst a st O%pbqldtﬁélfﬁf%qﬁ@ﬁe@(%ﬂﬂi&é Poaualh The! RRPport3wh21129

mai ntai n the per flat surface 90a that is parallel to the chain path CP.

The upper tilt plaid Has iss Tower dndy Voaaniprdjetting dmid tha helleetnst he

preess rollers 41 and is normally urged to turn cl ockw se-about the shaft 43
and held against an upper surface of the limit lever

¢

sknf' 103. The position in which the press rollérs 41 are to
be stopped moving in a veiticai direction can be
10 adjusted by turning the adjustment pin 104 to vary. the
length of its lower end'portion projecting into the
hole 106, thereby adjusting the angular range-in which
the limit lever 103 can be tilted about the shaft 102.
_. ~ The limit switch S7 has an actuator rod S7a
15 which is held.in'co&tact_with an end of the limit lever
103 when the ﬁpper surface of the latter is engaged by
the lower end 104a of the adjustment pin 104 to limit
the upward movement of the press rollers 41'when the |
piston rod C3a projects from the cylinder c3. .When the
20 piston rod C3a is retracted to posiﬁion the limit lever
. . _l103 out of engagement with the adjustment pin 104, thus
allowing the press rollers 41 is allowed to move
_upwardly, thus causing the actna#or rod 87a to
disengage\from the limit lever 103. When the position
'25 1limiting mechanism 100 is actuated, the press rollers
41 are vertically spaced slightly from the feed rollers

40 so as not to press the tapes of the slide fastener



20 under the bias of a spring 95 acting between the tilt plate 91 and the
anabIe nenber 46. The tilt plate 91 has a lower flat surface 9la and an
surface 91b positioned upstream of the upper flat surface 91a. The
e}91 is normally kept, by the spring 95, 25 against a stop bolt .
96 thhgadedl y extendi ng through the novabl e nenber 46 to nmaintain the IomB#
flat s ace 91a parallel to the chain path CP. -19- Wen the press
~rollers 41 are raised to the internedi at &8pesition by the position limting
-~ mechani sm 100, - the fl at surfaces 90a, 91a of the tilt plates 90, 91 are

. vertically spaé‘é’@ ﬁ’r@rﬁaé-d’cﬂ#- ,fe[egi &odilersnd@.| arge enough to allow the .
el emrent rows 113 to nd s .enough to block the passage of the-
slider 114. The tilt sa g‘g‘p &Hﬂ%%ﬂm the; fizstefgedes) mgshasismp 97 in

t he form of a-hol threa xte thro gh and haying_.a bolt head
engageabl e mnt? 5 S8 5&8%g¥03 Qg ﬁFta P99e56t1%ﬁe§1?ﬁ§stilt

0 e 114; the%l| '%s‘%?g;i?g%ﬁéﬁ?’eﬁa ég SRR SRR whi ch
15 actuat eg { acheilms b Sovee $S36Cp10Eg 5bi 8T riidcafghot osensor

PS1 is dispdsed in the chain path CP en the cutting nec nism 3 and

the first feedeoumtedadnsthé deive BRALLO4RNbEEWBER thbNrbbg boevebsof the
sllde fasteners along the chain path CP as they are -
- 40 (Flgure 6) and is normally urged to turn

Cm

B counterclockwxse about the drive shaft 42.under'the | 1: .\J‘-_
| resilience of a spring 92 acting between the.tilt plate |
-10 -90_and-a fixed pin 92a. The tilt plate 90 has an upper
flat surface 90a and an inclined surface 90b_positioned-
' upstream of the upper flat surface 90a. The tilt plate
90.is normally kept, by'the.springlsz, aéainst-a stop
" bolt 94 threadedly_extending through a support 93 to’
15 maintain the upper flat surface 90a that is oarallel to
the chain path CpP. . |

The upper tilt plate 91 is rotatably mounted on .~

the shaft 43 between the press rollers 41 and is ™
7normally urged to turn clockwxse about the shaft 43
20 funder the bias of a spring 95 acting between the tilt
- plate 91 and.the movable member 46. The.tilt plate 91 o *

has a lower flat surface 91a and-an'inclinealsurface
91b positioned upstream'of.the upper flat surface 91la.
The tilt plateh91 is normally kept, by the,spring 95,
25 'against'awstop bolt 96 threadedly extending through the
'.movable member 46 to malntain the lower flat. surface

91a parallel to the chain path CP. .




20 severed off the slide fastener chain FC. As shown in Figure 1, the
second f eeder nechanism 5 conprises a pair of upper feed rollers 50 nounted
on*a drive shaft 52 and a pair of lower press rollers 51 rotatably no bed
on a shaft 53. The drive 25 shaft 52 is driven by a drive source (
showp) such as a motor for rotating the feed rollers 50 at a speed
than that of the feed rollers 40 of the first - 20 - feeder nechanlsn14
Al t hough not shown, -the upper feed rollers190~and-the | ower press rollers
are laterally spaced by-a distance slightly greater than the width of the

sliders 114. .5 Thens Hdfe pF@sss rméd*lénasenﬁasleé senbhe 55
vertically anany supparted on hol der The novabl e nmenber 55 is |
normal ly urged td& QQiﬁ£%ﬂBP 1ong ﬁ§e59°§éFﬁﬁg BdPiELATt he rovabl e

33 wey £ omt he MeRAAaRE ool EHEC£48 o2 SHiE e dbas; S3n Bt Ehe Ritkon o
the bi bs of I Léeiap%?%@? photeo'rs?%%ﬁ?é FARLY" BoaR R ol BHEh, SengETRI, |

15 CP innedl t el capd not.to
a/ ﬂ@ﬁ&%{éee?l@:%fg e i a&&%@%h@%&%ﬁbﬁ@ Pows Qiﬁ

interfere mnt the trave fasteners along the chain path CP as

- the%/hgr 201; ;eflngy e niove0 Athd %aﬁqu réhfa:l&gw o hlobdk %'fh@\/\@asﬁaﬁegléfe%hé 7 and
slider 114.
ﬁ;j' ' The tilt plate 90 supports on its lower end a
slider stop 97 in the_form of a bolt threadedly
10 extending through and having a bolt head engaéeable
with an actuator rod S6a of a limit switch S6. When
-the tilt plate 90 is turped clockwise (Figurehl) in
response to engagement with a slider 114, the slider
' stop 97 disengages from the actuator rod Séa whxch
15. actuates the limit switch 86 to detect the slider 114.
A photosensor PS1l is disposed in the chain path
CP between the cutting mechanism 3 and the first feeder
o : -mechanism 4 so as not to interfere with the travel of
| the slide fasteners along.the chain path CP as they are
., 20 severed off the slide fasﬁenet-chain FC.
;,. - .ﬁ_ : .As shown in Figure 1, the second feeder
| - mechanism 5 comprises a peir‘of upper feed rollers 50
mounted on a drive shaft 52 and a pair of lower press
rollers 51 retatably mounted on a shaft 53. The drive
25 shaft 52 is driven bﬁ-a drive source (not'shown) such
~ as a motor for rotating the feed rollers 50 at a speed

higher.than,that of the feed rollers 40 of the first

L 4




20 nechanism 60 includes a chain guide 60 having therein an arcuate guide
passage 61 for guiding the severed slide fasteners downwardl'y that have
been ‘di scharged horizontally fromthe second feeder mechanismb5. As
~illust g in Figure 8 the chain guide 60 includes 25 two guide nenbers
62, 63\ dpaded from each other by a distance | arge enough to allow the U
Of /sliders 114, the two guide nenbers 62, 63 being interconnected
-21- by @ pair of side plates 64, 64'. - Ta® gui de passage 61 are defined
jointly by the guide nenbers 62, 63 and the side plates 64, 64'. The
sorting nmechanifesddr alethimicmdes AXthaglyuicte sHowr gthe SPpert tfead .
el ongate fixed guide |ever 66 secured thereto and a novabl e guide | ever 67
di sposed in cofERIHPE and ithe tkower preasl tplilhrs are Btteraldss t he
gui de passage 61. The fixed guide 65 is secured to the guide nenber 62, .
whil e the novaRAGRA &Y 1% HstanGe Shightdy greater hihan Mhenwidth 6 The
novabl e gui de l,gver_ .67, 1S pported by a guide pin 68 slidably nounted on

~the guide ma'rrbet %f%"‘i‘ss ‘mal | y ‘urged, by a spring 69 di'sposed around

t he i de. pi_n 68, awa ' Lauide Jever 66 4a di st.anc arge -

: enougﬁI to 2:51 ow t he sﬁﬂigy#ﬁ ,sijo)&% ﬂf)ua{!%%dogq m@gﬁ“ﬂ"%’ﬁ X e&'baﬁ{desr#ovagl e

- guide levers 66eRicaalys MIVABY Fg'@é; Xtled 'a“itﬁlﬁe?é?f.i zagh Lyl i nder C7
an .Cra cou

i's nDUnted_on the gui de nenber 63 as a piston ro pled to. the
movabl e gui de ' meweibl®’ rettbe¥0\65'd ¢ drHAY Qrdlédi®o move upwardly by

T

'a'sp:ing 56 acting between the movable member 55 and L
the holder 54, thereby displacing the upper preés
' llo' rollers 51 away from the lower feed rollers 50. The.
holdei-S@'suppdrts thereqn a fluid-pressurized cylinder
C4 for lowering the movable member 55 against the bias
_of the spring 56. | B | |
A photosensor PS2 is disposed in the chain path
15 CP_immediately'downstréam of the second feeder
mechanism 5 so as not .to interfere with the travel of

the slide fasteners along the chain path CP as they are

fed by the second feeder mechanism 5.
| As shown in Figures 1, 7 and 8, the sorting
20 .meéhanism 60 includes a chéih-guide.éd'haéing therein .
an arcuate guide passage 61 for guiding ihe severed ;

- slide fasteners downwardly that have been discharged

horizontally from the second feeder.mechanism 5. as

| illustrated in Figuré-s, the chain guide 60 includes

- 25  two guide membets 62, 63 spaced £rom each:other-by:a

distance large enough to allow the passage of sliders
ll4,_the'two éuidé meﬁbers-sz, G3'bging-interconnectéd



20 lever 67 toward the fixed guide |ever 66 to narrow t he gui de passage
61, as shown in Figure 7, to allow the passage of .the elenent rows 113 and -
to-prevent the sliders 114 from passing therethrough. The fixed guide g5 .=
supports a photosensor PS3 in 25 a position so as not to interfere wiftd
thetravel of slide fasteners through the guide passage 61. As illustia
in Figures 9 through 11, the -22- fixed and novabl e guide | evers 66,
are ipclined with respect to the vertical_pjpne, and have their upper
surfaces aligned with each other. When the gui de passage 61 between the
guide |evers 66, B¢ &SpAPEroredide platesOfS%640, adktdwindpddade/lgmnder
C7, the slider 114 on a slide fastener transported downwardly through the
gui de passage 61 angagefinédd Joietly sy atlee piiddangubelss (622163 @d Ghe and
the slider 114 is guided along the guide |levers 66, 67 into the storage
mechanism 7. 10 sbdedplatesvedslédit. f Bhemorting crecheniam 40 @édisaount ed
thereon, will be dropped by .the novabl e guide [ever 67 into a box 79
(Figure 9), as de%@‘Ff%@%ls be| Hixed| guide &% ciRiaure & horikh |an phongate
downwardly along the guide_|levers 66, 67 by gravity. An_air 15 _nozzle 78
(Figure 10) megy bslﬁgvs%%ef%w'ﬁo% ieaired herftnanliade@hds 66, 67

to assist the slide~fasteners.in,travelling dowwardl y al ang .t he .qui.de
| evers 66, 67. ThE® %r%ﬁ‘éeﬁe%%a‘?ﬂ%?ﬁsieéo%r? %f‘tp{ﬁ/? Iéﬁciaq"mn £ tq'e
. ' fixed guide lever 66 across the guide passage 61. The

A;j R fixed guide 65 is secured to the guide member 62, while
| | the movable guide 1ever.64iis mounted on the guide
10 member 63. The movable guide.lever 67 is supported by
a guide pin 65 slidably mounted on the guide'member 63
 and is normally urged, by a spring 69 disposed around
the gui@é pin 68, away from the fixed guide lever 66 by
a distance large enough to ailow the sliaers.ll4 to
15 pass between the fixed and movable guide levers 66, 67,
" as shown in Figure 1. |

A'fluid-pressurized.cylindér'é7 is mounted on

‘the guide member 63 and has a piston rod C7a coupled to.
the movable guide lever 67 for moving the movable guide
' 20 1lever 67 toward the fixed guide lever 66 to narrow the
. guide passage 61,-és}3h6wn in Figure 7, to allow the

passage of the element rows 113 and to'prevent the

w®

sliders 114 from passing therethrough.
The fixed guidgfss suﬁports a photosensor PS3 in
25 a position so as not'é;\intérfere with the travel of
slide fasteners througﬁ7the.guide passage 61.
' As illustrated in Figurés-9:through 11, the



20 tnclined stock bars 70, -71 f or recei vi ng sl'i de fasteners havi ng been
gui ded fromthe guide |levers 66, 67, as shown in Figures 9 through 11. The
" Stock rs 70, 71 are i nt er connect ed by a pair of upper and | ower

connefX (s 72, 72 and spaced fromeach other by a 25 distance to allow the .
_ passa %) the el ement rows 113 between the stock bars 70, 71 and to !
.. prevent e sliders 114 fromentering between the stock bars 70, -23- %%

- 71, The stock |l ever 70 has an upper enrd 220a fastened by a connector 73 to
the fixed guide |lever 66. The stock bars 70, 71 are kept in the inclined
. position by a dfixed andimoiablle guided)levers 68 ,beMace inelioed With -
connector 72 and a frame menber 9d. As shown in Figures 10 and 11, a

phot osensor PS«qui’%tsﬂ'&séfdleorVetrﬁécgtlo@llaM;s and, haveatheliei uppexer inl et

end close to the ortln echan The: stock bars 70, 71 have a | ower -
~ outlet end 70b S EA Iems eﬂqhdetbsrf-asﬁéﬁershsmarléep.cked up,
"the | ower outl 7 a a af springs 75, 75 for
- prevénting the%?F%F@E gﬁ @E‘F&%P gﬁWF&PIﬁﬁg F?oﬁﬁtﬁér§98€§ bars

bars 7o, 715y 4. ZaRpkiER 7‘?’5a‘%“?é?%%ﬁ?ﬁée?%ﬁé“ﬁ&r &e Bhe alisRas 7so

resiliently preigednigaislitiecsaleahds’ £ohnaBaieaan gg&nﬁgﬁagl #hagugRUNt el

. on the stock bars 70, 71 at the | ower out
C3, 4, .C5 Cothe7 guidéd passage 61 engages the upper surfaces of the

el -

guide levers 66, 67, and the slider 114 is guxded along '

the gu1de levers 66, 67 1nto the storage mechanism 7.

10 Any defective slide fastener,-whlch has no slider

" mounted thereon, will be-dropped by the movable guide
lever 67 into a box 79 (Flgure 9), as descrlbed below.
51ide fasteners are normally moved downwardly

along:the-guide_levers,ﬁs,'67_by gravity. An air

;5 nozzle 78 (Figure 10) may-te provided for blowing air
toward the guide levers 66, 67 to assist the slidel

fasteners in travelling downwardly along the guide

levers 66, 67. - ' r ; . \*J

_ The storage mechanism 7'comprises a pair of

:20_ inclined.stock_bars 70, 71 for-receiving;slide.

fasteners having been guided from the guide levers 66, s

67, as-shoWn;in'Figures-s'through.li;-;The_stock bars
70, 71 are interconnected by a pair'of upper and lower
connectors 72, 72 and spaced from each other by a

25 _dlstance to allow the passage of the element rows 113
between thelstock_bars,70, 71 and to prevent the-

sliders'114 from entering between the stock bars 70,




20 .the apparatus may conprise known hydraulic or pneumatic cylinders. Each
of the photosensors PS1l, PS2, PS3, PS4, PS5 is of a known structure '
conposed of a pair of light-emtting el enment, such as a light-enmittin O
. di ode, and a photodetector such as a phototransistor. 25 Oper(Gtipn
of the apparatus of the foregoing construction is as follows: Prior t
stafoof operation of the -24- apparatus, the slide fastener chain PCis.
set in-~the apparatus with the pull tabs %#183om the sliders 114 facing
downwar dly and t he botton1stoRs 112 ahead of the top stops 1ll in the _
direction of travdl. aflbegstiecksleyrxi A0phas a&p. uppec enddéOaafashenedhain
PC extends al ong,the chain guide_8 and the_ guide groove 15 with the | eading
end positioned iPYtﬁeCEGPFF%angéhﬁﬁiEHPSfi$ﬁ€ guédsutereEnffrsntheis in

the retracted position, that_i tected by the first reed.swt RSl . As
the 10 | eyl i ndor SEPoRobags, I0eqTL; REepReph, Lhoane) LnghoRes: BopELiaR By he
i 12, 12 Lt 1 - _theg,slide fast haj C
o i ppod bet veen PnevBRPES.PEE134 R1Bhet o) prlRned: beTFeeA B Teufles,
cylinder SCigt t 94, e,l2...58€ ani- apges to the
pgs:tion of k?guggaf%%%génggeaéﬁealgggﬁ%gﬂgﬂéegfggﬁelgg}égaggs?gan chain
PC past the CUttb‘ﬂgﬁﬂ‘Eﬁhioi_ 8RE3110. Ahghbtesbnseedps4meshaispaséd dhethe
_.a&rlval of the leading end of the slide

stock bars 70, 71 at their upper inlet end close to the

N

A - sorting mechanism 6. The stock bars 70, 71 have a
| lower outlet end 70b from which the stored slide
10 fasteners SF are picked up, the-lowe: outlet end 70b
having a pair of leaf springs 75, 75 for preventing the
stored slide fasteners SF from falling from tﬁe stock
bars 70, 71.° The leaf springs 75, 75 are fastened at
their one end to the'étock baré-?O, 71 by screws 7Sa,
15 75a, respectively, and have distal ends 75b résiliently-.
pressed against each other.' A photosensor PS5 is also
_ m@unted on the stéck bars 70, 71 at the lower outlet
~ end 70b. |
The cylinders Cl, c2,1c3, C4, C5, C6, C7 used in
20 the apparatus may comprise known hydraulic or pneumatic
cylinders. Each of the photosensors PSl, PS2, PSB,.
PS4, PSS is of a known stfucture composed of a pair of
. light-emitting element; such as a light-emitting'diode;
. and a photodetector'such as a phototransistor. |
25 : Operation of thé'apparaﬁus.of the foregoing
‘construction is as follows: |

- Prior to the start'of operation of the



20 f-astener chain FC at the first feeder nechanism4.is detected by the
reed switch RS2 nounted on the sensor cylinder. SC, whereupon the cylinders
", SC are actuated to retract their piston rods. In response to the issue
“of a gignal fromthe reed switch RS2, the 25 slide fastener chain PCis -
releagsgzpron1the grippers 12:and the bearing plate 14, and the feedout ",
mechanh 1is retracted. At the sane tinme, the cylinder C2is - - 25 -7
act-uated to | ower the- novabl e nmenber 4%,24awsing the feed rollers 40 and-
the press rollers 41 to grip and feed the slide fastener chain FC al ong the
chain path to appacatuss thedelidecfiastemes. . chain FC is Zdstimtihe |y
concurrently that the cylinder C2.is thus actuated, the cylinder C3 is also
actuated to tRPPAFRERS Withcthe pwblttabscllbysenithe Fliersdt At that
time, the lim jn 101 and the lipit |ever 103 are sljghtly spaced from - -
each ot her, ash&%t‘?%‘t’@'daﬁ“&lé’mamhB’Eﬁébqg.:"mm@%spc?gcﬁfp%?d t?fg they ¢

lever 103 is detected by.the,lipit switch, S7. Wen the | eading end of the -
slide fastenerggﬂa?§°¥%:*%fd%?eg%%daﬁ%e? OB Rt oEEHE ?%ﬁPQJ#h%ethe limt
switch S7 is bging. acluat@eg by e d i aitel 103, . {.hemcylindes: C4 is 15
act uat ed to§I o%e?g?ﬁéétrr%va Te ?r%%bsejr'ig% %%ggﬁée%e%%%%ﬁf%éedée*p%gjc%ani smb5.
At this tine, | ¢ RS ; ' > 5 f &l - _ hi gher by
the feed roll eérjgg% %1!?1% %ﬁéeigp@?é&?o Irheézés: %l?e %gln%%ﬁ?%\?t the =~ _
actuation of tfKeCYeadff§ end positioned in the cutting mechanism 3.

..

The feedout mechénism'lris in the retiécted pbsition ' _ '\Jh
that is detected by the first reed switch RSl. .As the
10 cylinder Ci is actuated, the piston rod Cla projects to
turn the grippers 12, lz.ﬁntil tﬂé tapes 110 of the
slide fasteher chain FC are'gripped'between the
‘grippers 12 and the bearing*pléte 14. | | ”
As the sensdr cylinder SC is thén aCtuated}'tﬁe
15 féedout mechanism 1 advances.to the poéition-qf Figure
_lznto move the leading.end of the slide fa;ﬁenér chain
FC past the cutting mechanism 3 té.the.first feeder
mechanism 4. 1. _ | - o v
The arrival of the leading end of the slide
201'fastener chain FC at the fitst'fééder mechanism 4 is
detected'by the reéd'switch.Rsz_ﬁounted on ﬁhe_sehsor
cylinderjsc,'ﬁhereupon thé:cy;inders Cl, SC are
actuated to retiact-their“piéton.rbds. In response to
'the5§séue of a signal-ftom the reed switch RS2, the
25 _slid;;fastener chain PC is released from the grippers
12 and the bearing plate 14, and the feedout mechanism

1l is fetractéd., At the same time} the cylinder C2 is



20 C4, the cylinder. C2 is actuated again to retract its piston rod, thus
allomﬁng the press - rollers 41 to nove upwardly under the resilience of the_
spring 47. Since the position limting mechani sm 100 has al ready beep7in . *
operation, the press rollers 41 are kept slightly 25 spaced from the ﬂékb.;
‘rolifers 40 by a distance |arge enough to allow the passage of the tapes 'l
and™to prevent the novenent of slider 114. - 26 - Wien the slider 114 is
engaged by the slider sensor.13 as the sligg fastener chain PCis fed by '
the second feeder mechanismS. the slider 114 is blocked by the slider
sensor 13 agai Nsictwabéd I &a N oRe'e Elé , mévd s aldmbdY 161e Sdd i didhechecoupl ed
el.ements 113 on the slide fastener chain PC as the latter travels.
Thereafter,  the Sééderolllersd@sapdisthe Ipreds deollarsoll o Joipmiamd the
latter to turn .cl ockwi se ( ure about the shaft 16 against the force of
the spring 17. i%eed the s} #g e@ﬁﬁ%ﬁ@’i chain | BG alonig £he ghaln pakh he
limt switch S actuated b cl ockw se nnvenent of the slider sensor 13,
the cylinder C5 ¥Q the %%b@ ??ﬁﬁﬁ W@ﬁPQREﬁQH end 2la of the chain stop

21 of the sto nmechani s _ end 21 f th FoJ o

proj ects dovvn rdly thr%]ﬁ%ﬂt g"? %°‘1‘é“ﬁe C%‘ qaﬁe %Frgc%%ss_
the .chain path i t-£ agf_.p,,, Mvm J'%LV rﬁmi ni ng
uncoupl ed el emntsr%ﬂmgsa%en t e'fotlr'?oc ng cgéot f%?np%t:(?p 112 71s ro%g into
abutment with thgyehatRe SiHRi€Nflever 103 to the position of Figure 6.

2 At that time, the 1limit pin 101 and the limit lever 103

~ are slightly spaced'from each other, as illustrated in
10 PFigure 12. The position of the limit lever 103 is
detected by the limit switch S7. When the leading end
of the slide fastener chain FC is.detected by the
photosenso: Psz_while the limit switch S7 is being
- -actuated by the limit lever 103, the cylinder C4 is
15 actuated to lower the ﬁbvable member 55 of the second
‘feeder mechanism 5. At this timé, the:slide fastener
chain FC is fed along at a speed higher by the.feed
g%; _rollers 50 and the press rollers 51.
- | ' Cohcﬁfréntly with the actuation of tﬁe cylinder
20  C4, the cylinder,cz is actuated again to.retfact its
: piston.rod; ﬁhus allowing the press rollers 41 to move
: . upwardly under the resilience of the spring 47. Since
'the'position'iimiting mechanism 100 has already been in
operation, the press rollers 41 are kept slightly
25 spagea from the feed rollers 40 by a distance large
.. enough to allow the passage of the tapes 110 and to

preﬁent the movement of slide: 114.



20 2l1a, the stop nmechanism 2 starts noving downstreamin response to the
travel of the slide fastener chain PC until. the stop -bolt 23 is engaged by
t he second stop surface 9b of the frame 9, whereupon the stop nechanism 2
stops i/ffgpovenent and thus the travel of the slide 25 fastener chain PC. .
VWhen t&ﬁéggeancing novenent of the stop. nechanism 2 is detected by the
limt swMch S3, the -27- pi.ston rod of the cylinder C4 to withdrawits
piston rod, thus allow ng the press rokl @6s-51 to be lifted away fromthe
~feed rollers 50 .under the resilience of the spring 56, whereupon the slide
~ fastener chain FC is WhenclthesedideThdd4t hs engpgedchinitbe BlideFnabl ed by

the spring 22 to nove back, causing the chain stop end 2la tq pull back the
sl i-de -f ast ener sengox B3 @8 the é%ﬂ%ﬁtfﬁétﬁﬁFEhchﬁénsFGplﬁe5ﬁ§n' mthe s

nmoved back. When the retracti on_ of ,the_st mechani s i.s detected by
the linmt swt&ecoRd fieeday meghandsm 3.5 asdddes H;%Sé‘st %?8°F§®§r -tbgut't.er
bl ade 31 of the_ cutt.i nmechani sm.3 acr,oss the chain path CP. . At that
time, the Iowe%hﬁhﬁﬁég | FEDSOL | Pﬁ?&@ﬁifp8ﬂFFﬁée &EFPWSWe8F'Figure 5A

(first to the PRI ndadichily 38 wrloliBhEl e nlRRE” 1990 ohS eflesPosed |

against the8o e pressure pa and then to thé position of

Flgure 5C, i n il (IRl Tonile p85 o chile 16kakeeclbvada 31 11115 the

 pressure pad ~havi ng been engaged w the cutter edge 34 of the upper
' ‘Thereafter, the slider 114 moves past the slider sensor

13, forcing the latter to: turn clockwise (Figure 1) y
about the shaft.ls against the for§e of the spring 17.
10 In response to the issue of a signal from the
limit switch Sl actuated:by the clockwise movement of
the slider sensor 13, the cylinder C5 is actuated to
lower the distal end 21a'of1£he chain stdp-Zl-of the
stop mechanism 2. _Thé distal end 2la of the chain stop -
15 21 prdjécts.downwardly through the recess 19 in the
,bearing plate 14 across the chain path CP into an
. element~£free gap or a épace.between any remainihé
uncoupled element rows...When the following bottom stop o
112 is'brought into abutment with the chain'stop end |
20 2la, the stop mechanism-Z'startsimoving downstream in
'résponse to the travel of the slide fastener-éhain FC - 3
.until the stob bolt 23 i;'engaged by the seCond stop
- surface 9b 6f_the~frame 9} whereupoh"the stqp.meéhanism
2 stops its movement and thus the travel of the slide
25 fastener chain FC. | _
. When 'the advancing movement of the stop.

mechanism 2 is detected by the limit switch S3, the



20 cutter blade 30. As a result, the slide fastener chain PCis cut off
across -an el ement-free gap between longitudinally spaced and adjacent ... -

el ement rows 113, the cut edges being of a serrated shape. Wen the £l de
_fastener chain PCis cut off-by 25 the lifted |ower cutter blade 31 /
I'i mxs switch S4 issues a signal for actuating the cylinder C6 to | o e
lower cutter blade 31 bel ow the chain path CP. - 28 - Sinmultaneously,

the cylinder C5 retracts tthe chain stop 24 IAck to the upper position for
allowm.ng the slide fastener chain FC to nove al ong the chain path CP.

During that time,pisieon ommt afitthesr dpkidedexl 04 towsthiidawntsheisdgin i on of
Figure SC, in which the |eading end of the fastener chain PCic |ifted from

_the chin -path cP kefcdhugtalfaringdtheinressekpllerssk e Rsddited er

bl ade 30, to the it f. Fi SN | jch the fast ..Ghain PCis -
Forcibly' retur neday (O e TREE FR €58 BhtiR e TRAMBAOE he

| tt bl 31 j.S. tect [ dJm. t_ .St 5 [ t.
the cyl i nder o1 e PRstE 4 haeolf o |ofidd FhsPenel b 0%

rollers 51 to coafélééﬁ]ég_scfﬁ{g? the &gtﬁ)ﬁlzecfhaﬂ% IASELNGad U By & he

sorting mecharm sm 6. e remal ni ng unco enments 113-on the $lide

fastener as the |sgting iz tthe mebhe Weadlo e bl ndtteidmsiech itdp@end idey 114
that is engaged by the tilt plates 90, 91. Thereafter, the tilt plates 90,

91 - | to pull back the slide fastener chain PC to the extent
s o wgich-the_stop mechanism 2 is moved back. -
" When the retraction of the stop mechanism 2 is '
10 detected by the limit switch S3, the cylinder C6 is
'#ctuated to raiée the.lower éutter blade 31 of the
‘cutting mechanism 3 across the chain path CP.- At that
time, the lower cutter blade 31 is raised from the
-pdsition of‘Figufe 5a first to Ehéiposition of Figure
15 5B, in which its upper.end is disposed against the
" lower end of the pressure pad 38, and then to the
positioﬂ of Figure 5C, in which the cutter edge 35 of
the cutgter blade 31 lifts the pressure pad 38 having
been engaged with the cutter edge 34 of the uppér
20 cutter blade 30. As a re;ulf, the slide fastener chain

i

FC is cut off across an element-free gap between
longitudinally spaced and adjacent element rows 113,
the cut edges being of a serrated shape.
When the slide fastener.chain PC is cut off by
25 the lifted lower cutter blade 31, the limit switch S4
" issues a signal for actuating the cylinder C6 to lower
the lower cutter blade 31-beIOW'£he chain path CP.



20 are turned about the shafts 43, 42 by the slider 114 as it noves past
the inclined surfaces 90b, 91b of the tilt plates 90, 91. The novenent of
the sfider 114 past the tilt plates- 90, 91 is detected by the limt switch
S6, W "f then actuates the cylinder C3 to 25 retract its piston rod C3a,
t hereWW\ rel easi ng.the position limting mechani sm 100. Accordingly, the
- press l'ers 41 are noved upwardly under the -29- resilience of the
‘spr.ing 95. SubstantialIy'concurrently.mﬁﬂﬁ that the slide fastener is
"~ di scharged by ghe iicond fieder mechani sm5, the cylinders C, SC are
actuat ed agai nStBULERReGRELE ¢ BesFYLdndgs: CRcretRarhs Fthel ehaiphstenai n

b cdetor m nod. ALTBPROFOLERe, SPRSE CREPLERPE For SHioWeBgcren oiide

. fasteners haviggsggﬁgrfggaghogbtggiﬁggngﬁgggggﬁﬁggﬁ%gﬁgﬁgéﬁ1gﬁg di scharged

through the 10 arcuate passage 6 . When t he
trailing end ofy i a er tepl .S0r{d hapi sm.6

det ect ed by thgugﬁg oggﬁgoﬁiggﬁ,tgﬁefé?ggdgggﬁépiéigg?ggfeggtgpﬁﬁﬁiéthe
movabl e gui de Eeumr thé povbtiohhefFxgdrausds LRVERiIER. tRE f@?&\i‘néﬂ 15 .
Figure 7, t0O reduce the wdth of the guide passage 61. Any defectTve slide
- fasteners, havend of thedfastener ehabnecPCtidcphiftédrOtigh the anisle passage
61 into the box 79. At the sane time, conplete slide fasteners with sliders
114 are prevenPathfeBntoatonbgcbewitbethé cutter edge 34 of the upper

cutter blade 30, to the position of Figure 5D in which ;J%

the fastener éhain_Fc is fotdiblY-returned'to the chain
10 path CP. |
..'The downwafd.movement of the lower_cﬁtter biade
31 is detected by the_iimit switéh 85, which actuates
| thé.cyiinder-C4 again to enab1e the pressing rollers 51
and the feed rolle;s 51 to coact to diécha:ge-the cut
15 slide fastener into the sorting mechanism 6.
The remaining anoupled elements 113 on the

slide fastener as the latter is thus discharged are

L4

intermeshed by the slider 114 that is engaged by the
tilt plates 90, 91.  Thereafter, the tilt plates 90, 91
© 20 are turhed about the shafts 43, 42 by the slider 114 as
it moves past the inclined sﬁrfaces QOb, 91b of the . | C

tilt plates 90,-91; . The movement of the slider 114
past the tilt plates 90, 91 is detected by the limit
switch 56, which then actuaﬁes the cylinder C3 to

. 25 retract its piston.rod C3a, ﬁhereby releasing the
positibn'limiting mechanism 100.. Accordingly, the

press rollers 41 are movedwupwafd1Y.under-the.



20 engagenent of the sliders 114 with the gui de Ievers 66, 67 and are
gui ded"down t he QUIde | evers 66 by gravity and/or the air blomer 78 in
response to the issue of a signal fromthe photosensor PS3 which detects-

the slide fasteners. 25 " The slide fastener, as it enters”t-he Aﬁ(a
stongge nechanism 7, is detected by the photosensor PS4, which issues\
count -signal. The nunber of slide fasteners -30- stored in the storage

mechapi sm 7. can be det er m ned by the nunBer2%f- count signals issued from

the photosensor PS4. The slide fasteners transported into the storage 5

mechani sm 9 are strepbbiense tofe theafspimian @575, as shown in Figure 9,

hanging with the sliders_114 enga%éapby t he upper surfaces of the_stock
0

bars 70, 71. A desired THPHe (PG TRAHLYS iy $hadn thee lddei ck

p f t he st h 7 Th h t

P35 on the st ock TATESRE b8 SheqHanesd B G ardon, desds o BESRR TR
| ide f fi h A

o to hestart oo Soae S Eihdeth T10Eq 3k MRACR Al 'v‘é%’gcfﬁe%?? s

fastners are glit gid éf:lﬁi@‘ﬂé nsé?:ﬁeé}ﬁir{@ls %ﬂeo%ai%ofpal%rl-no%.@ss' ng

such a slide f-astener arn wt ni shing apparatus A, it Is a usua

pract ice to use arpd W@iéddixﬁ& éi#&?lé ?dﬂ %éﬁﬂﬁ%ﬂﬁﬁu@hﬁlw rdepeitedni@dtid i n |
series for continuous production of

a predetermlned number of sllde fasteners are cut off.
£\; ' - Severed slide fasteners having-been fed from the
second feeder mechanism 5 are discharged throdéh the
10 arcuate passége 60 into the sorting mechaniém's. When -
the trailing end of a slide.fastener entering the
sorting mechanism 6 is detected-bj the phbtbéensor Ps2,
ghe ylinder C7 is actuated to move the movable guide
‘lever 67 toward the fixed Quide lever 66, as shown in
15 Figure 7, to reduce the width of.the'gﬁide passage 61.
_Any defecﬁive slide fésteners, having no sliders{ are
allowed to pass through thé guide péssage 61 into the
-/ _ . box 79. At the same time, completé slide fasteners
with sliders 114 are prevented from falling because of
‘20 engagement of the sliders 114 with the guide levers 66,
» | 67, and are guided down the guide levers 66 by gravity
T | and/or the air'blowef 78 in response to the issue of a
sigqal'from the photosensor PS3 ﬁhich detects the slide
. fasteners.
25 The slide fastener, as it enters the storage
mechanism 7, is detected by the photosensor PS4, which

 issues a count signal. The number of slide fasteners



20  slide fasteners; the individual slide fastener chains are JOIned end to
end by staples, and a netal tape is applied each joint. Any slide fastener

_q ncl udi ng such joined chain ends are defective, and therefore

bR rejected before they are delivered 25 into the storage nechanlsm

: Ject the defficient slide fasteners, the netal tape at to the ",

joined chain ends is detected by - 31- the phot-osensor PS| (Figure 1), and
a signal fromthe photosensor PSl .i's ean@yed to reduce the count in a

- product counter or inhibit a signal fromthe photosensor PS4 to t he
~ pr oduct counteFt°¥PdthB theestorpge, m?ﬁgagﬁﬁﬁav ¢a8nbehéepn§mégedsby PSl is

applied to an g |thne ic cantrol ,unit %g sho produce a signal for
rendering the §F|ﬂﬂ@ eE7° nSB&Pﬁtfﬁgn saf?ﬁ FPBethﬁsPBﬂEPsFBﬁQFh with.
the metal tapepgg fall into the box 79 as a defective-slide fastener SF'. 10

(Figure 9). Accordingly, only defect-free slide fasteners SF can be stored

in the storage ”ECha”tﬁQ’Zl;éedfégf%h¥FsSLLQE?%8§£S&e£nL§2?§Q %Qg%age

contains joined chain ends I's usua onger an-a conp _
fastener. Thergéoh&nismes &\Bénseeppgd”\ﬁﬂtﬂi’esiégﬁ dBriagkens! é&”gth SF' is
delivered in error into the storage nechanism7, it can be nmarked by the
~worker for renskhown 20 Pbgure 9, hanglng with the sllders 114 engaged

» -

by the upper surfaces of . the stock bars 70, 71. A"
desired number of stored slide fasteners can then be o I
pick up £rom the storage mechanism 7 by the worker.
10 The photosensor PS5 on the stock bars 70, 71 at
their outlet end serves to deﬁect any remaining s1ide
fasteners on the stock bars when the finishing
appareﬁus,A is to be started again. |
A'single slide fastener chain.frem which slide
15 fastnersjare cut off is usually severel ﬁens meters
long. For processing such a slide fastener chain with
| the.finishing-epparatus A;liﬁ is a usual practice to
use a plurality of such slide fesﬁener chains ' o/
interconnectd in series for continuous production of
20 .slide'fasteners; the individual.slide fasﬁenerfehains
are joined end to.end by staples, and a metal tape'is
applied each joint. Any slide fastener lengths
:including such joined chain ends are defective, and
therefore should be rejected before they are delivered
25 into the storege-mechanism 7. .
'Tq reject the defficient slide'fasteners, the: '

-metal-tape at to the joined chain epds is detected by



-32- d-ains:- 1. A nethod of automatically finishing slide fasteners,
conprising the steps of: (a) feedlng an el ongate slide fastener chaln wth
a 5 feéedout nechani sm by gripping a | eading end of said chain along a chak]
path past a cutting nechanism (b) feeding said slide fastener chain w ng
firdsfeeder mechani sm (4) disposed downstream of said. cutting nmechanis

al ong said chain path while inactivating said 10 feedout mechanism (c)
feeding said slide fastener chain with a -segpnd feeder nmechani sm di sposd
downstream of said first feeder nmechani smalong said chain path while

i nactivating sai dtisecphotbdéeensor Sha(fsgurd ), and a Bigiadpdfinop &hed i der
on said slide fastener chain with respect to the novenent thereof along

sai d chai n path tPhotesensen BShals emplkeied do xriidedhs e:mts itl'¥r1eli!r eon
while said chain is being fed by said second feeder mechani er (e)

engagi ng a bot t orPERMFH LR LT | B LRt 1N SR b & fjlanad Lre ‘%éﬁhﬁ rows -

f | | s, t { { f { t

o8 4 second. 1 cod St RRREATE ASE ﬁ?&”é?a&é’%m%am A o g TS S (o)
d 2 f

?g'saiSd.botto )stgipiﬁ%on%}% uc%?% s%%as[%%ﬂ%%ﬁ%% (feaggﬁeﬁ njé:%tcgnt

claim 11 said sl 'éj@ APSLNe¥ic control unit (not shown) to produce a

L

51gne; for rendering the cylinder C7 inoperative to
\/ . , | ellow a slide fastener length with the metal tape to
| f£all into the box 79 as a defectiVe-slide'fastener SF'
10 (Figﬁre 9). Accordingly, only defect-free slide
fasteners SF can be stored in the storage mechanzam 7.
A defective slide fastener length that contains
joined chain " ends is usually longer than a complete
slide fastener. Therefere, even when an unwanted slide
15 fastenef length SF' is delivered in error into the
sterage.mechenism 7. it cah be marked by the worker for

removal.

- .20

25



-33- chain (FC) being cut off subsequenLLx_Lg;gnghgﬂgfging step (e). 3. A
nmet h according to claim2, said slide fastene HA-bei ng noved back
hd second feeder nechanisn1isLﬂ”Iuﬂu : nd thereafter said
stener chain being cut off. H& ”ammmjy!ﬂf or automatically p
¥hg slide fasteners by cutting of f¢ark eltong slide fastener chai Nyy
having a plurality of pairs of -rows of coupling elements 10 | ongitudinally
spaced by el enent-free gaps and sliders-sBpdably nounted on the rows of

coupling el ements, said apparatus conprising: (a) a cutting mechani sm for
cutting of f theleimge—fastener chain across one of -the elenent-free gaps to

15 roduce a slide §asge . Gb) ca_fLr eegler chapi.sm di sposed -

dommgtrean1of said-c%ft?ngg%%8§a§F5ﬁ1#8§;Fégﬁ$§§-?ﬁglggfﬁg nggﬁner chai'n
I th - : cond ' di d d t

i 20 Ashra'r EabtRELs (ComBraER R lh e PEE ol o R N o P ener Chal

al ong said path of ttayekeeffihgdaheguans Egcggﬂaénkgkégﬁéfdc REh ' G8E, 04
~said cutting nmechanism for feeglng t he S?I e fastener chain by gripping a
| eadi ng- endst hfeedbupamechaniisaubyi geippihgnasledBingOendi 6£Fsa5d éRailer
‘mechani sm (e) neans di sposed upstream of said cutting nmechani smfor
engagi ng one otleng 8| chais pathepasb al cubtiagt mechanism;

¥

(b) feeding said slide fastener chain with a first

feeder mechanism (4) disposed downstream of said cutting .LJk

'_mechanism along said chain path while inactivating said
10 feedouﬁ_mechanism;
(c) feeding said slide fastener chain with a second
feeder'mechanismjdisposd downstieaﬁ of said'firsﬁ feeder
. mechanism along said chain path'whilé inactivating said
second feeder mechanism; -
15 () stogping.a-slider on said SIide_fastaner_chain
with respect to the mgveﬁent.thereof along said chain path

to intermesh a pair of rows of.éoupling elements thereon

while said chain is being fed by said second feeder N\
. mechanism; o ' - R |
20 ‘ - (e) engaginq a bottom stop oﬁ said siide_fastener

_chaih adjacent to said fbws'of.coupling elements to stop
 the movéﬁent of said chain;. o | | |
(£) inactivating said sgcbndﬂfeeder mechanism'
simultaneously with said engaging step (e); and
25' (g) cutting off said éhain across an element-free gaé
'adjacenﬁ to said bottom stop to produce a slide fastener.

2. A method according to éla;p l, said slide fastener



. .

- 34 - thainis being fed by said se@and_iggggL_ﬂfggg;Lsnl t her eby

i nterneshing one of the pairs of-rows of coupling nts; and (f) a stop
mechani sm di sposed upstream of said "mmm i smand having a chg#n
stop insertable into one of the ele ﬂgmm‘acent to said one fai
of roys of coupling el enents to stop thé mbveftens the slide fastener
chain along said path of travel, said cutting nechani sm being actuatable to
cut oﬁf%the slide fastener 10 chain in respbhse to operation of said stop
nmechanism 5. An ar ~according tg claim4, said cutting nechapi sm
conprising a fix&%ggﬂtggﬁﬁb$§&89b8§gtP%ﬁeﬁ“bﬁegﬁén§i§et8fsééadeBS?ﬂ159 step
travel, a nnvablgegutter bl ade positioned on an opposite side of said path
of travel and 15  ndvable toward and away fromsaid fixed cutter bl ade
across said path of tragveh, m dg % S50 [ VbNO S@j30e1 3

~novabl e-cutter bIade-tgma?dmggpgdf%&égrggggeFLbFé%%hagfogégéaf 1%3tﬁa%¥ener

travel in responghaia 8a2ha! mevedl bashi #hehOBa¥BCEaRLEA £eBder mechfnidh is
apparatus according .to claimb5, said drive neans conprising a holder, a

novabl e menberS sindekliyatedpoandd thersardeobded s818dBarhbeneraékaifNbeing
angul.arly novabl e actuator |ever having an arcuate toothed surface held in
driving nesh witleutafifeack, a drive |ever coupled 25 to said actuator

| eyer, and a fluid-pressurized cylinder having a piston rod operatively
connect ed:to said'drivé*lé@eﬁPPéFa§ﬁ§uﬁarl9uh9mahg¢§élm finishingeslide

fasteners by cutting off an elongate slide fastener chain

" having a plurality of pairs of rows of coupling elements

10 1longitudinally spaced by elément—free gaps and sliders
slidably-mounﬁed oq_the rows of coupling elements, said
' apparatus comprising: | o ..
(a) a cutting mechanism fo; cutting off the slide
~ fastener chaiﬁ:across_qne of the élementffree'gaps to
 15 produce a slide fastener; |
{b) a first feeder mechanism.dispoéed downstream of
said cutting mechanism for feediﬂg the slide fastener chain
K,J S along-a path of travel; o | | | .
| ._ {q) a second feé@e:fmééhéhism dissésgdréoénstream of
20. said first féeder mechéﬁism fo#_feédingjthé.slide fastener
éhain_aloné said path of travel; |
| . (d) a feedout mechanism disposed_upst;eam of said
cutting mechanisﬁ for feeding:the slide fastener cﬁain by
. gripping a leading:end-thereqf'past_said cutting mechaniém
25 to said first feeder,méchanism; |

(e) means disposed upstream of said cutting mechanism

for engaging one of the sliders while the slide fastener

-



- 35-- 7. An apparatus according lQ_ELQLﬂLﬁ+—SaLd—HBvab|e menber berng
anabL@ between a first positin in which said novabl e cutter blade coacts
Wit h™ sa d fixed cutter blade to cut m“““ﬂn“ m m stener chain and a

sec dﬂ osition in 5 which said nD is retracted away from
sai ed cutter blade, said drive medns " further conprising a first sensgp
pIate nmounted on said drive | ever, a second sensor plate nounted on. said
drive lever, a first limt switch actuataﬁ%g by said first sensor plate in
response to 10.arrival of sard novabl e nenPer at said first position for
acuating said cyhaiwlels tie iy oesdi Ky EWED| o dBHE F e SHEY ndcHA Sl fiHeYeby

position to ,said second position and |ifting said chain stop out ‘of said

‘el ement - free gajpntermedicine ome of i i thee fpst rnsf Qitvig) ofnsbup ldanry el duignitis ;
switch 15 actuatable by said second sensor plate in response to arrival of

- said novabl e ned®@r at said second position for energrzrng said second

feeder mechanismto dﬂgcharge the slide fastener.: 8. An apparatus accor di ng
to claim4, said fixetfhrti Stpprieghanisn t@sm%@m@@ ®ft ts¢ddedges of

conpl ement argy ser tiégiéét sfuaégmiaving a chain stop insertable into -

one of the element-£free gaps adjacent to said one pair of
'rows of coupling'elehents to stop the movement of the slide
' fastener chain along said path of travel, said cutting N ;Jk
_mechanism being actuatable to_cut off the slide fastener
10 chain in respohse to operation'of said stop mechanisnm.
5. An apparatus according to claim 4, said cutting
- mechanism comprising a fixed cutter blade positioned on one
:side of said path of travel, a movable cutter blade
‘positioned on an opposite side of said path.of_travel'and |
: 15 movable toward'and away from said fired cutter'blade across
said path of travel, and drive means for driv:ng said ]
movable cutter blade toward said £ixed cutter blade across :'
usaid path of travel in response to operation of said stop o/
,mechanism. s | | |
f.ﬁo-._' 6. An apparatus according to claim 5, said drive
ueans comprising a holder, a movable member slidably '._ 7

' supported'on'said'hoider and having a rack, an angularly

g’

rovable actuator iéver having an arcuate toothed surface
held.inpdriviag'mesh-ﬁith said rack; a drivenlever coupled -
25 to.said actuator 1eVer;'and a fluid-pressurized'cylinder
| having a piston rod operatively connected. to said drive

lever for angularly moving said drive lever. B
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7. An apéaratus according to claim 6, said movable

‘member being movable between a first positin in which said
. movable cutter blade coacts with said fixed cutter blade to

. cut off the slide fastener chain and a second position in

which said movable cutter blade is retracted away from said
fixed cutter blade, said drive means further comprising a
first sensor plate mounted on said drive lever, a second

sensor plate mounted on said drive lever, a first limit

switch actuatable by said first sensor plate in reépbnse to

arrival of said movable member at said first position for

aéuating said cylinder to move said movable member away

‘from said first position to said second position and

iifting Said.chain stop out of said element-free gap to
release the slide faéténef chain, and a second limit switch
actuatable by said secbnd-sénsor platé in response to
arrival of said movable'member at said seéond position for

eneigizing said second feeder mechanism to discharge the

slide fastener.

© 8. An apparatus according to claim 4, said fixed and

_ movable cutter blades having cutter edges of complementary

serrafed configurations.

., -



