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2102062, FASTENER CHAI N FI NI SHI NG APPARATUS [Thi's-invention relates to 210206
fastener ehain finishing apparatus and nore particularly, to a fastener
chiai n fisni shing apparatus in which in the production of final produ "Q§
fastener 5 chains having a predeternmined length froman indefinite th
of 'se%.—_prooessed fastener chain having a nunber of connected el ene set
t hereon, stops are secur I de. ] it e lenath_of fastener chain at
predeterm ned intervals gﬁ%ﬁ%“@ﬁeeﬁéﬂgfﬁ#ﬁggﬂﬁﬂﬁ ﬁ?gﬁy%%essed pr oduct
chain and sel ected el enments 10 positi oned adjacent said secured stops are
renoved fromthe sem -processed product chain to thereby form spaces in the
continuous el enents in THis dhventiéRnveldtanald 4, shstbhér HHIUCIEiaRsRin
final product fastener chains having a definite | ength from an indefini%e
length of 15 séRPafrsessddmoredparticulaniyr, thaanfasbeiear chalia finishing

i ndefinite [ ength of fastﬁgﬁr ¢hain is cut into final Eroduct f ast ener
chai ns having a 3RPIFARYS i yhachsigpthe roduction of final mrodugtt asteram

of fastener ghai u e d_el nts set, t eQn a

pr edet er m ne§ i n?%%%% 2& gli 3%9%%%%%%% (ie&gtsﬂgr?'&s?’b e?ﬁ&?'geaiuﬂngth
sel ected el enent 6 adéini-3iFEed sbA0RAL HendARMaL hQGixfrxT?SQ b B! cbinected
positions adjacent the secured stops to thereby fornTspaces where the

f ast ener chai n i elementstset itherepn pdsidss are seeusedUtd NEhIid indeBsSniet he
fastener chain, in general, a stop part feeder feeds stop parts one by 25
onaio%o a verti caleygtbrbifassenen ekrim ath predeternined tintextvayl spalosg otiee
by

e to secure;themto, the fastener chain and the space is fornmed_by
cutting out the ﬁ%‘?ﬂ?‘ S $Be-EeBY-RYeSRIAed product chain and selected elements

10 positioned adjacent said secured stops are removed from the

-semi-processed product chain to thereby form spaces'in the
continudus elements in the chain. N J
Conventionally, in the production of final proéuct fastener
chains having a definite length from an indefinite.lehgth of
15 semi-processed produét faétener chaing, before the indefinite
length of fastener qhain_is cut into final productlféstener
chainé having a definite length, stops are secured to the
. indefinite length of fastener chain having a number of connected
elements set thereon at predetermined intervals along the length
20 of the fastener chain and selected elements are removed from the
tape of the fastener chain in positions-édjacent the . secured
stops to thereby torm spaces where the fastener chain is cut
_ into final products. In the securing of stops to the fastener
chgin, in genefal, a stop parf feeder feeds'stop parts one by
25 one to a vertically movable punch which in turn drives the stop

parts one by one to secure them to the fastener chain and the

space is formed by cutting out the heads of selected elements
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-2 by a punch and a die from above and bel ow.. The stop securing and space
formation are conventionally perforned sinultaneously or in succession in
. adj Sk positions so that the fastener chain finishing operation can be
fapi carried out. 5  Especial IZK, in the case of a fastener chain fof

use trousers or the like which“as a fly secured to the fastener ta,g@

2.0°% B 4 kb5 SR 08 i Bl BhaSEHAL T BB R OERC LT (1Y

has to e“processi ng oper a- |

and spagks T8 ifgRmatfont Vare Cﬁrﬁﬁe@x‘ilie%lﬂr ’%’éff’éﬁ@ds s mf thReSHELESSI ON,

it is only neces- sary to bend the fly once thereby sinplifying the

fini shiow npauricessiohioirvadjaddnt posieionst soONEHht ahecifasesabr et hod in
which the stop part feeder feeds preforned stop parts one by one 15 and
t he punchaify ifiadshhagsoperatian dan bet hapidly cerrrigdaiomtone by one is

undesi rably expensive. Thus it is desirable to feed a stop forming wire to
t heSst ofS g ABstheorase Af ah&Fagterer cchatd 9% U8/ PRy predet er ni ned

| engt h by, f ot tti_ng,punch then drive the stop
onto theé -Jpﬁoggt )eéﬁgr i%%%ﬁvﬁ% I%e%sf 8r %1§gs§ﬁ§§%%or¥g°f mfﬁﬁée%ﬁf stop
secti onedpe f Qitidad tABAE ¢/t héEindd 3C BaS ih'@\éﬁe\.(eét%d"‘“s%'bdzﬁﬁ f @hgi ng die and
the cutting and form ng punches are positioned adj acent tge space form ng
devi ce spacerfidrmiad,abheefly Hems drnibel bgnpoihi ths pfocesdngubperd-el enent s
~after the space formation 25 strike against the el ement guide and spring
up as tHPMst S cREi Bhessten sarmrisgaandsspace stmmadioneareportions t §ngd
to_enter_the {I earance_defined by the adjacen for{n' n,% and cutting punches
t 01Pher EHFE 1% O SEABLERRRO g 8FFEeSSiRP it 18 only neces<

sary to bend the fly once thereby simplifying the finishing
operation.
However, the above-mentioned conventional method in thch
the étqp part feeder feeds preformed stop parts one by one
15. and_Ehe'punch driveé the stop parts into the fastener chain
one by one is undesirably expénsive. Thus it is desirable to
feed a stop forming wire fo.the stop securing position, cut
the wire to sections having predetermined length and shape by
forming and'cutting punches and then drive the stop onto the g_,
20 fastener chain while forming the stop from the cut stop section
by forming and cutting punches. However, when the forming die
and the cutting and forming punches are positioned adjacent
the space forming device as mentioned above, the remaining
portions of the cut out elements after the space formation
25 strike against the element guide and spring up as the fastener
chain is fed and as a result, such element p%rtions tend to
enter the cleérance defined by the adjacent forming and cutting

punches to thereby disable the stop securing device and/or
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product " unacceptable stops. It is believed possible by nmeans of the present
iavention to provide a fastener chain finishing apparatus which can prevent
t ie remai ni ng portions of the cut out 5 el enents fromenteringyhe -stop
securing device-and to thereby elimnate the_disadvantages that(ﬁié.stop.
secur%gg device fails to function and/or unaécéptable stops are duced.
Anot hér "bel i eved possibility of the present invention 10 is to provide a

fastener chain fdgddekitndnadpes Bdole Wtogk,can reduce the cost of the
conponents while attaining the above-nentioned object. According to the

present invention thé&teissbplienatbozsibiecbermedras off ithieshragemppar at us
conprising a stop 15 securing device adapted to secure stops.to a
fastener chain dfMViEREPPNEP PTVH S ahfprlignar nefit fdnisbAnaceerardtarment s
set thereon at.pred§ternined iq%ggvals al.opg the length _of said chain and a

WLEE 588 PR " SAPALAFHS TR LANBL AT N BoBHE P bor

space form ng devi

renmovi ng sekect %qe%gntsefgsfiﬁ”é J{i@?gt%ﬁbgfqg?%é?%ﬁfri%aidg.v%ggey@gtoa

predet ermi ned di stance al ong the ain,” sai d stop séecuring
devi ce includi ngrarkepdslipivetdlaherdiBadvintadew Had, tReCYtbpng punch
adapted to cut a stop forming wire fed onto sard formng die to
predet erm ned | segutingdd@bice dreipe &ndfantbion randlorchinadappeable® secure a
stop to said fastener chain while formng said stop fromsaid cut stop
form ng wire an®t985d2EpaRr®ed¥RaAng device including a

\*j Another believed possibility of the present invention
' 10 is to provide a fastener chain finishing apparatus which
can reduce the cost of the components while attaining the
above-mentioned abject.
According to.the present invention there is provided
é fastener chain finishing apparatus comprising a stop
: .15 securing device adapfed to secure stops to a fastener
chain of indefinite length héving a number of connected
elements set thereon at predetermined intervals along the
length of said chain and a space forming device postiocned
A : adjacent said stop securing device for removing selected
| 20 elements from said fastener chain covering a predetermined
distance along the length of the chain, said stop
securing device including a_bender provided with a forming
die, a cutﬁing'punch adapted teo cut a stop forming wire
fed onto said forming die to predetermined length and
258 shape and a forming punch adapted to secure a stop to said
fastener chain while forming said stop from said cut stop
forming wire and said space forhing device including a

spacer punch and a spacer die adapted to cut ocut the



spacer punch and a spacer die adapted to cut out the -4- heads of

sel ected engagi ng el enents, characterized in that said bender is provided
W th air jet orifice adapted to spout air towards said formng die. The
inve@n wi Il be described by way of exanple with reference to the 5
acco ying drawi ngs, wherein:- Fig.”1 is a fragnentary side el evati qnal

" view of one apparatus enbodying the present invention showi ng a porti 6n
thereof in cragss-section: Fig. 2 s a cross-sectional .view.taken along the
line 162295, o Fff?ﬁt#g‘%ngﬂgqﬁfg.el‘l%mfg ’ pcerasrpaecéteir\}_éeei EVV\A{E)'?% he appar at us
of Fig.gahy Befiferdil ool ISR hCals AR A Yl §USo £EPW Ng the.
operation of the apparatus of Fig. 1; and 15 Fig. 8 is a fragnentary

vi ew oftd Beolastenetowdrds syiaceasningydide apranavestoénFig. 1.  As
shown in Figs. 1 and 2, the finishing apparatus 10 of the present invention
i ncl udedild basdesgribedi by hwslyl o Exameld uiddumed@rencanto ekhendi ng
uprightly fromthe base, 11. Arranged within the frane 12 are a form ng
purth PFCEM2aYsn9 ra%ings p¥heRe1A whi ch form conponents of a stop

securing deyige Angsd, AAGHRYIG s 1de "I AL JUTE G160MBPNERE OF 2
apparatus embodying the present invention showing a portion
thereof in cross-section; |

Fig. 2 is a cross-sectional view taken along the line
10 II - II of Fig. 1;
Fig. 3 is a perspective.view of the apparatus of
Fig. 13
Figs. 4 to 7 inclusive are fragmentary vieus
showing the operation of the apparatus of Fig. 13 and 
15 . - Fig. 8 is a fragmentary view of the fastener chain

processed by the apparatus of Fig. 1.
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space form ng,device and these punches are adapted to be guided for

upwar.dly and downwardly slidable novenent. As shown in Fig. 3, thescutting
punch 14 has a vertical groove 10 16 for receiving the formn r'% ch 13
for slidable novenent in the feeding diregtgop side of a fasten ain 16
(the 'Q}-ectron will be referred to as the downstream side and the opposite

~direction will.be referngdshéwmsin FEgeRsLr 8Ad) 3] téthe rFAvRBGEhYCAYparatus 10
herei nafter) and the cutting punch 14 al so has 15 a cross-sectlional

conf.i gurati on suiafalshe present tinwentionopntdudesa \base 11,f addta hdlklct Erame
securing device tQ a pre- _determ ned shape. On the other hand, the form ng

punch 13 is intedrraMeynted er apd iexteadipgceprighiely fromothephase khd
downward novenent, wi.thin the vertic rooye_ 16 together with 2 l,tgge
spacer punch. Tt%\gs?‘%‘gc rwbgl%’h t}”ae f%a&esg sBte aﬂj.%fé'ﬁf_ 'gaﬁﬂnﬂla\/\f%t? @ of
the formng pyincheabdiagdobacn LW vl RoPhlobi GIMIASS oR'a! BRbGWAR"s QUSRS
out heads of a predet erampend nunber of e?grrg{rﬂ;% on the fasteng ch%| n Ellgn
whi ch has a row devicenandcs sp&ygripunshi tb ¢hIEbaRCa eblifonert td®OWh
the cut- 25 ting punch 14, form ng punch 13 and the spacer punch 15 are
carried by a singipaceufiorming dieviceoandhshese gpunghes adiec alhptedvtal be
upwardly and downwardly, the cutting punch 14, the form.ng punch 13 and the
spacer punch 15 ded £P%| YEWaRAIY AW ARMPNATALY slddablecppuerenty Akam
and.link mechani ot .shown) a%th res.after .t farmn unch 13 and
spacer punch 15 ?&?r?"@otrji igg%’t%' veecg%"\%f"iﬁgrﬁ'll?é? nﬂ:&aiseaof’gfﬁ%‘:? SN
the—tutting pyinchelfozecragsi viy C@i@%‘iﬂiﬁ&"ﬁﬂﬁéﬁ-n for slidable movement
| in the feeding direction side of a fastener chain 16 (the
_direction will be referred to as the downstream side and the
opposite direction will be referreé to as the upstream side,
respecti_.vg-ly, hereinafter) and the cutting punch 14 also has
15. a ckoSs-seétiopal configﬁration suitable for cutting’ a stop
forming wire 17 fed to the stop securing device to a pre-
determined shape. On the other hand, the forming punch 13 is
integrally formed with the spacer punch 15 for upward and |
downward movement within the vertical groove 16 together with
20 the spacer punch. The spacer punch 15 is disposed adjacent
and downstream of the forming punch 13 and has the length and
thickness suitable for punching oﬁt heads of a predetermiend
number of elements on the fastener chain 16 which has a row
of connected elements which engaged each other. Although the cut-
25 ting punch 14, forming punch 13 and the spacer punch 15 are carrie
by a single punch holder (not shown) and periodically moved
upwardly and downwardly, the cutting punch 14, the forming

punch 13 and the spacer punch 15 are initially moved downwardly



5 - .~ The frame 12 is forned with a transverse opening 19 on the
upstt eam fast ener chain feeding side and a bender 20 is slidably received ¢
wi thi @the opening 19. The bender 20 has a form ng die-21 at the downstream
| eadi éhd t hereof- for cooperating with the form ng punch 13. The formng
die 2 grms 10  a conponent of the stop securing device. The bendekg20

i s forff&%tétg;rabﬁy URstd @i and Mak Rediiee (AdtagdRower dra aheaae the outer
surface of fhe frare 12 to limt the protruding position of the bender and
accor di agltgr , othé hfodming punehel2land\ spyadery pdchsls oogn esyeinnet ween t he
bender 20 and the 15 extension 23 of the frane 12 to normally urge the
bender %0 moverdewawardlphdnbspiite ¢£ the fiagctathahethieovrtticwmpenghwith a
cam face ,25 for engaging a cam face 26 on the cutting punch 14 whereby the
bender FERPEE thie flgwtward, movepeRtof the spring 24 as the cutting punch

14 1pves downghdl yeods 2o 300 L1, hETMSELE0LS LA AR 1 under

hi gi' pressure i's sup man air pressure sourc hown) t hrough a

tube 27 thadupsife FOEME tRalheresd P ifiae?dnAYa Bandef202 ji30l t 28. The
| eadi ng end of the pipe 29 is maintained airtight with respect to the -

bender 2Qikdabllyseedeilfed lmitthiinetBé opéreixierldi.s Theobendeém 20 ikdsbl y nove
relative to the pipe. ThHe air introduced into the bender 20 spouts onto the

f or mi ng Aiferping iRl 2Y dheodpvpetream leadingngndothereof digfosed bet ween
“the | eadj fot i 9 and the..i i f th - 7-. .bender 20 t
hor mal | ORPBEREHR (Fth dipG FOTBIRH RUNHh A1 oifis ERFERLS e 4 Fate 7O 1O

10 a component of the stop securing device. The bender 20 is

formed at the upstream end with a stopper 22 adapted to engage
the outer surface-of_éhe frame 12 to limit the protruding
position'of.the benderland aécordinély, of'the'ésrming die 21.
A spring 24 is compressed between the bender 20 and the
15- extenéidn-23 of the frame 12 to normally urge the beﬁder 20 to
protrude. The bender is formed at the downstream end with a
cam face 25 for engaging a cam face 26 on the cutting punch
14 whereby the pender 20 retracts against the force of the
spring 24 as the cutting punch 14 moves downwardly. as ;_)
20 shown, the bender 20 is hollow and air undexr high pressure is
supplied from an air pressdre source (not shown) through a
tube 27 and pipe 29 secured to thelextension'23tby means of
a bolt 28. The leading end of the pipe 29 is maintained
airtight with respect to the bender 20 by a seal 30, but the
25 bender is ailoweq to slidably move relative to the pipe.
The air intfoduced into the bender 20 spouts .onto the forming_
die 21 through a jet orifice 31. A spring 32 is intérpoéed

between the leading end of the pipe 29 and the interior of the



A flat guide face 33 is forned on the base 11 to forma chain guide for the
fastener chain 16 to be fed to the 5 finishing apparatus in cooperation
wt h-t he undersurface of the extension of the frame 12. And a die 34 'r\\
formed on the base 11 in vertical alignnment with the formng punch @
form @ conponent of the stop securing device. The.die 34 cooperates

the formng punc% to.forma st%ﬁ and secure the stop on 10 the chain

1
16. FurthernDre,egggﬁaggrt?HQPQEF ¥ PoPhErdethe,bepder-29 iR qromRerafion

alignment with t SPp re C to forma conponent of the spacer
form ng device. gﬁsggge?g%glhé?é%has a groove for receiving the spacer

‘punch 15 to punch out tReshp@dsaide %a%eﬂ@tfé-né&%ﬂuiﬁgeﬁe asd RS gi%%mto

be renoved 15 in cooperation with the spacer punc The spacer e 35

cooperates w th tahehainnguidegficie the ifastendt "thalnc N8 Bogbe dged Gio e
fastener chain 16 which passes through the finishing apparatus. As shown in
Fig. 3, the & endfifighing appanatwsf dncgoeperatiacasiith the wpdexsunfiacehofSthe

" turn secured EEURRBIPRIGE e fpmeqlanciBRA A e 3F LRoTERMARIAR dledbass
has 20, 2Nl e TSl 0y SeCHLON ihikte0seh e MRS B HRACEY d N e o
Fastencr Jchai n 16 nrih 4 noder ot & SPeasor oo ot e o T i et tes
moyenent of fasteadéh thei formfing\pumcheld| tarform o\wtopnahiigse@iré Heche. stop on
fi n-shi ng. aplpoar attlﬂz gga rrxilsﬁe .S %‘uvx\:‘t;xgr;lgsgi ng sdpeavc.iecredi:é 35 issfc;med on the
’
'-base.ll in-vertical alignment with the spacer punch 15 to form
@ component of the spacer forming device. The spacer die 35
has a'groofe'for receiving the spacer punch 15 to punch out
the heads of a predetermined number of elements 18 to be removed
.15 in cooperation with the épacér punch 15. The spacersdie 35
- cooperates with the elemént-guide 36 in forming a chain guide
for the fastener cﬁain 16 which passes through the finishing
apparatus. As shown in.Fig. 3, the element guide 36 is bifurcated
Ui to receive the spacer punch 15 and has one end éivoted_by means
20 of a pin 38 to a bracket 37 which is in turn secured to the
frame 12. The downstream end of the element guide 36 has an
a#gle member 39 secured thereto and the angle member 39 is urged
upwardly by means of a spfigg 40 anchored to the frame 12,
whéreby the element guide 36 cooperates with'the spacer die 35
25 in pinching the fastener chain 16 with a moderate pressure

-without interfering with the movement of fastener chain 16.

As more clearly shown in Fig. 2, the finishing apparatus

Bi—the-prosenti—invention comprises a wire feeding device 41



for -intermttently feeding the stop formng wire 17 onto the formng die

21. e wre feeding deviceincludes a plurality of spaced wire guides 44
~(only dne wire guide is shown) arranged al ong a support 43 supported on a
bra 43 protruding fromone 5 side of the frame 12, ‘a stationary |eyer
45 s ed to the one side of the Brame 12 and a rocking | ever 46 forj;i;.

- rocki ng a predeterm.ned angle ih the wiye f.eeding djrection.in
synchr or‘%@éﬁﬂﬁ?ﬂ%%’?%%&eagﬂgd%vﬁ?w SHRAL Wi et*‘é IR Ment i oned
punch h A ire i 4 I i d i [ e t hr ough
- bet w_een%tB g’gi?%l %‘234# 4 eﬁgrénf_?%%ﬁﬁ‘gvéléervg'@fs?iiggsf%nsé)&wrvaéﬁf ¥ The
st ati ongy spa¥éd &&?%iaersohh QhIP SHOWEGuiiBe Y& dshow) Wrrahggaadual |y
i ncreases fromone end to the other  end of thé |lever 45 and the opposite
ends of allbagral suppbtrtard3 suppbytedcen & brackiete 43| protfuding frain ohhel der 52

15. which is pivoted at the upger end by means of a pin 50 to the opposite
" sidds ofifdReofcthe famendi2y anetatienany tlevercds: spsused iy vl oB€nnect ed

t I nt, i gt i_nt t th i t dg th b f
pring S1AEcSELERS A3 Y e BLborhED i ever T0der EROCIRY Rol i s 47

p ) | <5t HppeF | AT
movonenPRaeTRER G, 4Rt A7 KRe, PLLA GBS Rt Rt BratlieeR S 11

r ocki ng wienethéd bupward Gl dowahra iovaidnti oS hoen abyvatnewe sdiad a pi vot
(not shown) at t-he upper end thereof each tinme the punch hol der is noved

upwar dl puastl Holdews diThebwixecguidé 44 newdublilymg@ridesstbenyire e rocki ng_y
| ever 46 is connected to the _stationary |ever 45 b{ a spring 53 and
-§

i nAdUdedbzopgh betwean Fheorelis fhe 48 heldbronthenlgrangatty 4%creases from

one si dg:ets(_)p R {,‘?r 'ﬁ-l_edest%%ilornxawelecvaesg & 22&1%’&9& groove

49 the width of which gradually increases from one end to the

~>»,

other end of the lever 45 and the opposi.te 'ends- of the rolls
47 aie ffeely received in tﬁg slot 53 in a roll holder 52
- 15. which is pivotéd at the upper end by means of a pin 50 to the

opposite sides of the lever 45 (onty.one side of the lever is
shown) and connected at an intermediate point between the
opposite ends thereof by means of a spring 51 to the lever 45,
whereby the pai¥.of upper and lower rolls 47 allows the wire g;}

20 17 to move in the feeding direction, but prevénts the movement
of the wire in the opposite direction. On the other hand, the
rocking lever 46 is rocked right and left.aé shown Sy arrow
about a pivot (not shown) at the upper end thereof each time
the punch holder is moved upwardly and downwardly by a cam

25 mechanism (not shown). The rocking lever 46 is connected to
the stationary lever 45 by a spring 53 and includes a roll
guide groove 54 the width of which gradually increases from

- one side to the other side as in the case of the roll guide
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9.-groove in the stationary |ever 45. The opposite ends of the- rolls 48 are
fxeely received in slots 58 in a roll holder 57 which is in turn pi ed._at
the upper .end to the opposite sides of the |ever 46 (only one sid thhe

| ever_is shown) '5 by a pin 55 and connected at an internedi ate pdi '
betmeﬁprthe ‘opposite ends thereof to the 1 éver 46 by a spring 56,

y
th f 48 hel d t | 46 |
froely on the wi FEodte 2" the Bialiohsy dforet 437, Bﬁhﬁe@v’% eodsi 8 them
the wire'feedingréitedy Q&eaﬁﬂeglfcfhééivedaﬁg Ligg e E on Oﬁla o188, | eyer

46 returns to the wire feed- ing direction under th e spring
53. In this way, whish lis/dmns tdbn gHvotédrat thenupyef caill e thel © ﬂa@siﬂe
increments. Now, the operation of the apparatus of the |nvent|on will be

descri bed. The f%\%‘l%é’rf &hei hever i§i (aplyheneowidé ef crtentlevkk islShowi)

t hereon i s gyided alol%[te,’tr;' aal de face 33 and between and through the chain
gui des 35, 38 an |%3 nft eﬁ?ﬁ'%ﬁ‘fﬁﬁﬂe@‘ﬁ ABr éﬁ’éﬁ%’ﬁﬁ¢§ﬂﬁ% poiatabetyeen

direction as sh ele el ve t he fast

chain is effected nslg-l’il:t er ma_%lt egﬁnv %&n?ﬁ%ﬁ.ﬁ Jﬁ{e& SRTLRE 56, Whereby
downst ream 20 tsh@lq:aﬁr bheugpeﬁra’zﬁdlslowegﬁrbﬂgsth‘@ heiE'y tI:th NEoBRY

the fastener chain, the formng punch 13 and cutting punc are In e|r

rai sed positi onsﬁas:@ﬁmﬁmeemyFog the avide 19 abOophé OLéWdly 48 rrecﬂsl Snf&ﬂe

onto the bender 20." As the inter- mttent drive neans is operat¥d, the

puxQEh hol der car‘?%l?‘?ﬁ-tﬁwélﬂsctwwrﬁﬁ%g thenwiresfeedindalinectiog podcpirch i s

| owered to %Eere dIto unc 13 1 and the stop formng wire 17 is
cut and def HFFlﬁE) s1 X0 khe; jire fred-

hol der is furtr“in&(3¥?é%Qioﬁhﬁh&égnéﬁguac%gon of the spring 53. 1In this way,

the levers 45, 46 intermittently fééd the wire 17 in increments.
Now, the operation of the apparatus of the invention will
be desériyed. The fastener chain 16 having the row éf elements
15 18'set thereon is éuided alohg the guide face 33 aﬂd;betweeh
and through the chain guides 35, 36 and is intermittently
moved incrementally in the arrow direction as shown in Fig; 1.
The intermittent movement of the fasteﬁer chain is effected
W, by an intermittent drive means positioned on the downstream
- 20 side of the apparatus. During the intermittent movement of
- the fastener chain, the.forming punch 13 and cutting punch 14
afe in their raised positions as shown in Fig. 4 and the
- stop forming wire 17 is fed onto the bender 20. As the inter-
mittent.drive means is operated, the punch holder carrying the
25 forming punch 13 and the cutting punch 14 is lowered to
thereby lower the punches 13, 14 and the stop forming wire 17
is cut and deformed as shown in Fig. 5 by the cutting punch

1l4. As the punch holder is further lowered, the cam face 26



- 10- on the cutting punch 14 cones to engage the camféce 26 on the behder
20 ta retract the bender 20, where the cut and deforned stop formng wre

17" el d between the cutting punch 14 and formi ng punch 13. As the punch
hol d /l s still 5 further |owered, the |eading end of the cutting punch
14 apus against the tape of the <f 38t ener chain 16 on the die 34‘and éeases

its downward novenent and Or the form ng punch 13 cantinyes the downward
movenent©R Ade, cuELipg Pppgh yu%/ &S £8r ﬁf‘&%‘gﬁm C‘F £am ifécﬂeggr,ﬂ’éd into a

stop shagg, qadhasgeuhedo Lerrddt SHLEhAMeE! SHPNRdd 3 34RWInGD FI 0. 6 by

the formng punc n-synchroni zation W he downwar d

movenent adford@ ERbR BOrRng ik 17he iSPREEE Busdenl2rdl sacERNgS downvardly

to cut out the heads of a predeterm ned nunber of el enments positioned on

t he spacgunch a43ands fetmivyg igurdly137. AS. th€upuncly-hrlideaf ishgtelenent head
and securing of the stop are simultaneously perfornmed. The remaining

port Bonsfwrt lowened: sthe oleaddingh endeofictile entkingouncht 14ut are ready
for renmoval from,t heétﬁgge of the fastener chain he fastener
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defined by ddiftinied Heda6wrtiard)Gdiidimen®y PASCH Adsulie,! Readinacent stop

securing device and/ or ride on the stop formng stop 17. However, 25 _
[err] siskap dformingewinegh? pris deformeds jotivecal stomshlapehandi sepetedri ficg/
3 10 to selected elements 18 as shown in Fig. 6 by the forming |
punch 13 and the die 34. in-synchronization with the downward
. movement of the forming punch 13, the sp&cef punch 15 also
| moves aownwardly to cut out the heads of a’predetermihed number
of eiements positioned on the spacer die 35 as shown in Fig. 7.
15. Cutting-out of the element head and securing of the stop are
simultaneocusly performed. The rémaining portions of the
elements from which. the heads have been cut out are ready for
removal from the tape of Fhe fastener chain. Thus, when the
fastener chain 16 is fed for the next'procesging operation, the Q;J
20 = remaining portions of the elements tend to strike against |
the element guide 36 and spring up whereby the element portions
may be caught in the clearance defined by the forming die 21
and cutting punch 14 of the adjace;t stop securing device and/
or ride on the stop forming stop 17. However, mecerding—tef
25 khe—pEeseat—iaaention+—as—meatioaed—hereimﬂuanh{since air
under high pressure is spouted through the air jet orifice 31

above the fdrming die 21 of the bender 20 to the space forming

device, the remaining portions of the elements are blown away



’

above theformng die 21 of the bender 20 to the space form ng device, .the
femaining portions of the elenents are bl own away fromthe stép-Sesuring
"erice by the air under high pressure and prevented fromenteripgQ the /$top
securing device. Thus, *the disadvantages {jhal the stop securi :
fails to function and unacceptabl e stops are produced as experieneed in’5
the ®nvent i onalfrbastréedtdy Hethiridga@ericd Ll? ¥he 8ikNMiRdéethidh prigssuvay,
the stop Sis secured to the fastener chain 16 and a space d of suitable
di stance is forend prevémtddfromeentanimg aheamhop skousing dewisesholMhusp
Fig. 8. After the stop securing and space formation, the punch holder is
raised to 10 tBeudisadrantagesn§hatinthe 1stor fecuyingndeyisr faids thRe

h 15 _and, the formng die 21 to th it hown in Fig., 4
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punch 15 and the forming die 21 to the §ositions as shown in

) ’Fig.-4 ready for theinext processing dperation.

On the other hand, the rocking lever 46 of the wire
feed;ng device 41 rocks in the opposite'girection_frém the wire
15 feeding direction as the punch holder moves downwardiy. At

this time, thg'rolls 47 associated with the stationary lever
45 grip the wire 17 against movement whereas the rolls 48
associated with the rocking lever 46 roll freely on the wire
17. As the punch holder ﬁoves upwardly after the securing

20 of-the stop S and the formation of the space &, the rocking
lever 46 is returned to the position as shown in Fig. 2 under

the action of the spring 53. At this time, the rolls 47

associated with the stationary 1ev;r 45 allow the movément

of the wire 17 in the feeding direction whereas the roll# 48
25 associated with the rocking lever 46 grip the wire 17 to

move the wire in the feeding direction. 1In this waj, the wire

feeding device feeds the wire by the distance corresponding

to the length of one stop S each time the punch holder moves



nove the wire in the feeding direction. In this way, the wire feeding

devi eeds the wire by the distance corresponding to the |Iength of one
‘st op ch time the punch hol der noves -12- upwardly and downwardl vy,
t hat # each tinme one stop Sis s red to the fastener chain and the __

.space d is forned on the fastener chain. As nentioned hereinabove,” [er&l5
[err] siapRatdBy i downwacdley tRat Nis f aalcBneiméhehd ¥¢dg & figrmng the”
stop fromthe stop formng wire, the cost of the conponents can be reduced
-and in tsechoedrato dtheoffasitenepackaisiame therspacagd pbs t faxmedoiont kheel ement s
are blown away fromthe stop securing device by air under high pressure, 10
the el enéaBtede®mighaid-portions are prevented fromentering the stop
securing device,to tQFregﬁ.ﬁrinin te the disadvantages that the stop
securing devi ce™T AATERTPURET PR ANNS o AaFP=eIPEhP e BRI hr e pr oduced.

A lJ
- 13- 50 ahiBendiony sind% th@SLEss" 1 & Al dda" k3N LG ?B&’?ér?é#scq%‘lﬁp” sing a
stop securing device adapted to secure stops to a Tastener chain of

i ndefi ni whilengbiniiRy ithe &tBpeLsm Ofhd YHHRL reemeh§ Wits, Sile Ideakeon at
predeterm ned intervals along the length of 5 said chain and a space
formi ng @évihe gompanemtsdcadj heereduced] and in the formation of the

space, since remaining portions of the elements are blown

away from the stop securing device by air under high pressurg,
10 the element remaining portions are prevented from entering

the stop securing_device.to thereby eliminate the disadvantages

that the stop securing device fails to function and/or un-

acceptable stops are produced.



stop securing device for renoving sel ected ¢ f ast
¢hain covering a predeterm ned distance al on m EImih
st op securing device including a bender prov orn1ng
cutting punch adapted to 10 cut a stop fgr ng wre fed onto §
die fo.pre- determned |ength and shape an forming punch ada
secuve a st op tocigi fastener chain while form,ng said stop fro
stop forn1ng wi ré and said space forming device including a spacer punch
and a spacer di ejadapted g o radtefdlt dRain tfiRilagad péﬁéﬁ:§@oﬂ‘§k&§ing
engagi ng el enents, characterized in that said bender Is provided with an
air jet orifice adsfdpcseanripguiienice tadaptisl $ai defurei stpph o 2 fastened
finishing apparatus as set forth in Caim1l, in which saidair jet orifice

i s open towards €hein Qfjiindefinite; bength hwnsaﬁdnvw%m cogesteg elements
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5 said chain and a space forming device p051tioned adjacent said

séop securing device for removing selected elements from said
fastener chain covering a predetermined distance along the
. = length of the chain, said stop securing device including a
bender provided with a forming die, a cuttlng punch adapted to
10 cut a stop forming wire fed onto said forming die to pre-~
determined length and shape and a forming punch adapted to
secure a stop to said fastener chain while forming said stop
from said cut stop forming wire and said space formidg device
including a spacer punch and a spacer die adapted Eo-cut out
15 the heads of said selected engaging elements,
characterized in that said Sender is provided with an
air jet orifice adapted to spout air towards said forming die.
é. A finishing apparatus as set forth in Claim 1, in
which said air jet orifice is open towards the feeding direction.
26 of said fastener chain. |
3. R finishing apparatus as set forth in Claim 1, in
which said forming punch and said spacer punch are formed

integral with each other.




