A METHOD AND APPARATUS FOR SECURI NG BOTTOM END STOP TO FASTENER imﬁ;~- .
This invention relates to a nethod and an apparatus for securing 'M:--. QJ.;_G
end stop to an indefinite length of fastener chain. Hthertofore, in order

to continuously and auto- 5 matically secure a bottomend stop to one end

of each-elenent portion of an indefinite | ength of fastener chain having
“alternately engaging el enent portion and-space portion forned thereon, a
stopper ks protruded into a sel ected one of the space portions of the chain
while 1 he chai ny Vj ' Ar ' of the

chai n, g\'}separ at eﬁ;ﬁ%@m@goﬁ%m en %ﬁ%u ’%ﬁ@t@%si tioned

at. the end of a s ' = =6 ef—the—chasr- Whi ch is

standing still and the botitomend stop is thenl (-jlri;/“-‘n&nto the 15 chain by
a press or the like t@h"b% %%%%F'g’cpzﬁor Lef % ?‘r?‘ed@fﬂ EKHIan FPPagatis

met hod is discl d_j , 096, 685.  Hawever. t.he .priqr art
met hod has the ﬁ$§aﬁé%#‘a§% gﬁéf%?ﬁg?%%r&fg@a e *If?eeeﬁ?ﬁe%rﬁen(#ht he
fast ener chai.n : | s hi gh speed, the stopper is protruded into a
sel ect ed space %gr{fggﬁé:ﬂ)%r?%%%gstener chain to cause the stopper and the

eRngagi ng fastener el egfejlj am ,0f fch?r S be torfl Nst
each other to thereby ha ?rgﬁféé%ﬁ?n%n? 0 ?ﬁ%cﬁ]al n aﬂ%]ft‘yﬁu%%wtaf'ne engagi ng
25 fastenersel efigpi ai1p06chty 4 CHECES Cants estdd 44 i gt afi!de "adH)

interruption of the operation. And according to the above-nenti oned
prior art nethodlementepdttion of an indefinite length of fastener chain

having alternately engaging element portion amd space
portion formed thereon, a stopper is protruded into a
selected one of the space portions of the chain whi_le
10 +the chain is moving at a high speed to arrest the movement
of the chain, a separately formed bottom end stop is
transferred to and positioned at the end of a selected
one of the element portions of tﬁe chain which is étanding
§till and the bottom end stop is then driven into the
15 chain by a press or the like to be secured to the chain
in bent condition. Such method is disclosed in U.S.
Patent No. 2,096,685. | . -
. However, the prior art method has the disadvantage
| that in order to arrest the moveﬁent of ‘the fastener chain
20 moviﬁ'g at a high speed, the stopper is prot‘rud.ed_ into a
selected space portion on the fastener chain to cause the
| stopper and the engaging fasteﬁer elements upétream of
the spac.-.e'- portion to abut against each other to Thereby
.healt the movement of the chain and thus,.- fhé engaging
. 25 fastener elements frequently tend to cause splitting

' resulting in interruption of the operation. And according



+ hal A\

fastener chain halts its novenent when the engaging el ements upstream of
the spage portion resiliently strike against the stopper, the ultimte
\S 15 posi tion of the engagi ng el ements can not be easily adjusted -

and i result, the bottomend stop is frequently secured to the end of

/- the el enent portion in a position other than the predeterm ned position.

‘According to a first aspect of thid Tnvention, in 10 order to secure a
bottomend stop to an indefinite | ength of :fastener chain including .
~al ternat etg thepabeveenentihontdrpride nert suevkod ensimmee abhie an engagiyy
el ement portion, a chain stopper is protruded into the space portion
downst r cafR8tenesethaivdhahes oits dreveament | whemithorengasingil e t he

engagi ng el enent portions of the fastener chain fed on the nachine base are
bei ng sl i 848m§nEg; wegtreannef obpessRace pRrkRR sTesitirntel®nent portions to

Ségfférlﬂﬁm”i’%%ﬁéé@ﬁéﬁﬁ#?ﬁé:‘?é‘s‘;éeé a%?ﬂ%ﬂfﬁégﬁféév"fﬁi 'y Bﬁeégidihﬁm”ﬁ”t
apace por BEBRELER: FEy B SPEok:PheoLRRRRss LB L Re e End of the
engagi ng ?%gﬁgggdggﬁgl 28 Hgf.%g ? fo{hé hgoéggﬁee#gé#% ia\gut S -agai nst the 25=

el enment s per "a rrvin omend stop I end of the el enent

portion uggggﬁt@%%?%egggugg&cgopgﬁ ;@,?%t@ftfﬁé e@yeﬂﬁy%%g% chain from

splitting abut ment e chain stopper d down the
nost downghr gapoeieiBAt otHetEheh eORE pPOdétOPmite® P St £ M ned o’

position to thereby always secure the bottom
" According to & first aspect of this invention, in

10 order to secure a bottom end stop to an indefinite
length of fastener chain including alternately a space
por%ion where elements are removed and an engaging
element portion, a chain stopper is protruded into the
space portion downstream of a selected one of said

15 element portions while the‘engaging element portions of
the fastener chain fed on the machine base are being
slidably guided at the opposite side edges of the |
element portions to arrest the movement of the fastener
chain, the space portion or the element portion down-

20 stream of the space portion is resiliently pressed down s

| .and held by an element stopper, the chain stopper is
pulled out of the space portion to therebj allow the
chain to move until the end of the engaging element
portion upstream of the space portion abuts against the

25 eiement stopper and driving a bottom end stop into fhe
end of the element portion upstream of the space portion

to thereby prevent the chain from splitting due to the-



end stop in a predeternined position of the fastener 5 chai n. Accordi ng
to-a second aspect of the invention there is provided a nethod for securing
a bottomend stop to an indefinite l.ength of fastener chain including
alternately space portion where el enents are renoved and engagi ng 10 M,,'

el ement portion conprising the steps of protruding a chain stopper into the
space portion downstream of one of said elefemt portions while slidably

gui di ng .t-he engagi ng el enent portions at the opposite edges of the el ement
portions of theabasmentr byhshe bhafig btepperlbndrhedd d&en MENe®estof the
fastener chain, resiliently holding down said space portion of the element
portion downst r éawnstrere spasenpoini thebglemert epentist ajmpes ,ppestling said
chai n stopper out of said space portion to thereby allow the fastener chain
to nove until s@ffeEmined pagikyon| taehhepebyi shvapst secref thai botpame
portion abuts againS% sai.d el enent st opper and,  securing: a bottom end stop
to the end of s5PE SFERedP BoPFPEATH ednPerithen sphcEheofastrrenccordi ng
to athird gspechﬁgf the invention there 25 is provided.an apparatus for
‘securing a ot t SHPEAA stop to an indefinite length of fastener chain

I N for food . Fit : Fai
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5 {_jed at the 9ppeeihe+8 1enBHHCSLOFakbEnErCEREN PYAL1@ing alternately

space portion where elements are removed and engaging

10 element portion comprising the steps of protruding a
chain stopper into the spabe portion downstream of one
of said element portions while siidably guiding the
engaging element portions af the opposite edges of the
element portions of the fastener chain being fed to

15 arrest the movement of the fasfener chain, resiliently
holding down said space pbrfioﬁ of the element portion
downstream of the space portion by an element stopper,
pulling said chain stopper 6ut of said space portion to
thereby allow the fasteﬁer chain to move until said en-

v 20 @gaging element portion upstream of said space portion
abuté against said elemeﬁt stopper and'securing a bottom
end stop to the end of said eiement portion ﬁpstream of
the space portion- o

Accordiﬁg to a third aspect of the invention.fhere

25 1is provided an apparatus for securing a bottoﬁ end stop

to an indefinite length of fastener chain comprising meané

for feeding an indefinite length of fastener chain



a chain stopper provided to protrude froma posi ti on bel ow sai d machi rie
- base ‘into said chain guide, a spring- |oaded el enent stopper provided in a

~posi t#QR_above sai d-machine base for descending towards to a position down-
10 @ m of said chain guide, a punch hol der provided adjacent to said
el emeRt_/st opper above sai d machi ne base for descending together with said

el ement stopper, a bottom end step4dei ving punch supported on sai-d punch
hol der and a bottom end stop hol di ng neans provided 15 bel ow said punch
for retracting when the punch descends. The invention will be descrlggd by
way of bexipEe alseaneltedyt spere RoTsipanyhagededenegssi arahi ch one
preferred enbodlnent of the invention i.s shown. In the draw ngs:- 20

Fi gur e Femovgds SRenRLBESHERs FAEIERE PPEWLOR PRe2vRBFRIBE hﬁsgpparatus

mbod h nt t { f th
appar at (% cBAGH BOR, BeRELeY BRyarsdonchLng ?a%é?§3:?§ﬁ+égﬁfybﬁ't “shows the
25 t di ff t t 4 to 7
fragﬁiﬁ?ée?&“s o a&éﬁﬁ%‘* - $35uBht BaP7obaccz BRR Chibhcbelng’el cront
SLOBDeT £t at Yhe obloall B! QNES cdeBobochldoTenate Blap yheus and Figures

§C788, SPEP5EST s &2 |ona Vi eWs aken a ? b of Figures

22,52 6% %mﬂla StoBPREC Hirkeh e tBUDRStaR0 2 kigabhy show the
Ry BETTeaP; LESR, e@? 8

entire 5 appar at charn. guid “tixedly ured to the top of a
nmachi ne Yaaer %ai@ﬁm%bhhh@ebbgetan@nghﬂdoﬁhﬁﬁﬁtgﬂﬁﬂe, a spring- ‘

loaded element stopper provided in a position sbove said ~

machine base for descending towards to a position down-
10 stream of said chain guide, a punch holder pr.'ovided |
adjacent to said element stopper above said machine base
for descending together with said element stopper, a
bctton end stop driving punch.supported on'said punch
holder and a bottom end stop hcldlng means prov1ded
15 Ybelow said punch for retractlng when the punch descends.
The 1nventlon w1ll be descrlbed by way of example
referrlng to the accompanylng draw1ngs in which one | \;¢
preferred embodiment of the invention ;s shown. In the
drawings:— | |
20  Figure 1 is a schematic perspectlve view of the
whole of an apparatus embodylng the present 1nvent1qn,
. Flgure 2 is a cross—sectlonal view of the
apparatus shown in Figure 1;
Figure 3 is similar to Figure 2, but shows the
25 apparatus in a dlfferent operatlve pos1t10n,'and
Flgures 4 to 7 are fragmentary v1ews show1ng the

operatlon of the chaln stopper and element stopper in



chain 6 including alternately engagi ng el ement portton 6a and space portion
6b* i s” noved through the chain guide 4 .in the arrow direction bCEFEans of
transfer means (not 10 shown) The chain guide 4 has a tape.o*'=~ port.ion
4a and' an el enent guide portion 4b which is adapted to slid- ably guide the
opposi.te side edges .of the fastener elenents of the chain. Provided bel ow
the chain guide 4 is a chain stopper 15 10.agdapted to project upwardly
through an opening 8 forned in the nmachine base 2. That is, the chain
stopper 10 i s pwhdcbdFigurhe Heybe,éadanfiePeofre ophapi vhewpi and AFigrds i s
in turn secured to_the horizontal portion of an L-shaped guide 12 bel ow the
‘machi ne base 2 4Rd>Phbb2end- fhaped guPge—-sectional muliews pidkenl abewrgdl y by
a spring 16 ancgored to the ngghine b&se 2 %nd to the guide 12. The chain
stopper 10 is néHREI Py=uPgef E£38uBEe ABarRsPat AR 7BppEssRecHvekE- nachi ne

b 2 by r f Jl 1 di | b t h t 10. and hi
base 2. 55 The rai sedPBBEFERo BRY: ReSEHeRabLERbHY (RaSH It e di ngl y.
th dl | - Y hai . -Bs.St O_is.Jinmted
e, upvier oLy P SbBRLER:02°! 41 8Hafh LhEag"? o ixfin 3" 0RSEd Oob Spd LS
machi ne base 2'Bﬁda'ﬂa&ﬂiﬁeUB%@&déyaﬁaohﬁciﬁ&egfﬁi%éOybnéfﬁ PP P

e under - surtface of the chain

the chain stopper 10 abuts against t

guide 4. The peBagat E0AnaNddiAk" ATt PRaBb1LNEnghal fg Sb DRSS ShidER the
opening 8 is effected by pushing and releas?ng ?h%iﬁ%per eﬁ%,éﬁo%ﬁ%
ve{tical portioend2?spetet portioahepetlsaoded 1€hrough the chain guide 4

in the arrow direction by meané of transfer means (not
10 - shown). The chain guide 4 has a tape guide portion 4a
and an element guide portion 4b which is adapted to slid-
ably guide the opposite side.edges of the fastener
elements of the chain. |
Provided below the chain guide 4 is a chain stopper.
. 15 10 adapted -to project ﬁpwardly through an opeging 8
' formed in the machine base 2. That is, the chain stopper
10 is pivoted_a% the lower end thereof to a pivbt pin 14
which is in turn secured to the horizontal portion of an
. I~shaped guide 12 belbw the machine base 2 #nd the '
. 20 I~shaped guide 12 is normally pulled upwardly by a sp:ing
| 16 anchored to the ﬁachine base 2 and to the guide 12.
The chain stopper 10 is normally urged to abut against
the_étopper 20 on the machihe base 2 by means of a spring
18 extending between the stopper 10 and machine'base 2.
25 The raised position of the I-shaped guide. 12 and

accdrdingly, the upwardly projected position of the chain



respectively by a chain stopper pushing-down neans 10 74 as will be

‘descri bed hereinafter. A stationary frame 24 is provided above the machine
“base 2 and has a horizontal rotary shaft 26 journalled therein to be driven
by a r (not shown). A boss 28 is secured to one end of the rotary shaft

.26 15 xially wth the shaft. The boss 28 has one end of an. eccentric

and h ontal pin 30 rotatably secgred thereto and |inks 32 and 34 are
rotatably supported at one end thereof i.n an internedi ate position and at
the other end of the pin 30, respectively. The other end of the 20 I%pk 34
is connected through a pin 36 to a punch hol der 38 which is provided
within the stationary frame 24 for upward and downward novenent .t herein and
the other end of the link 32 is connected through a pin 40 to the upper -end
of a puggd;? r WD Cis | T4 1 04 V@ﬁ%é ik 'lﬁﬂeaer ame 5 24 and punch
hol der 38 -%% upvva?%l and Jgéc/gmq\gdgr.%%mve é?@elié fa%% méyp')qjhgech 44 ts provided
bel ow thesipaped gide 12rindad stelpan BN tord e Wddhidpd ted to.slide
upwar dly and down- wardly and the folding punch 44 is forned at the upper
end thege@idvﬁ.nhtbisemﬁﬁgymm;‘mnﬁem poi tHdant athe eppegage 10 in a
mating recess 38a formed in the punch holder 38 so that the folding punch s
44 i's Y oh Beiehsin stapnen i e sl agaddistTihe amdlerend of t he
stationary.fra supports - a bender 46 for slidable horizontal novenent

and’ t he® -rrqe%Z# e 1§ sty (ampodaedios @dg punch 44 by a @
o The SERTEHES oF e S S S el el opetang 1 1 0D

8 is effected by pushing and releasiﬁg the upper end

of the vertical portion 12a of the I~shaped guide 12
respectively by a chain ‘stopper pushing-down means

10 74 as will be described hereinafter.

‘A stationary frame 24 is provided above the
" machine base 2 and has a horizontal rotary shaft 26

Journalled therein to be driven by_a’motor (not shoﬁn)-

A boss 28 is secured to one end of the rotary shaft 26
15 coaxially with the shaft. The boss 28 has one end of

an eccentric and horizontal pin BO'rotatably sécured

thereto and links 32 and 34 are rotatably supported at one *

end thereof in an intermediate position and at the other

en@ of.the‘pin 30,'respective1y; The'other end of the
20 1link 34 is conmected tﬁrough a pin.36 t6 a punch holder



46 i s adapted to receive thereon successive bottomend stops 52 each of '
which is fornmed by cutting off and bending a 20.portion cut from an . '
|ndef|n|te | ength of flat square wire by the coaction of a cutter and

punch (not shown) each time the punch hol der 38 descends. Wen the punc

hol der 38 descends the bender 46 is retracted against .the force of the
spring 50 by a can1nechan|sn1(not shown) frevi ded between the 25 punch

hol der, 38 and A8 u el bot t nd stpp .'
52 on the die %gg;@g{]l Fdr; vg’ thegegaqrrg'%n Q%e 4:ﬁal n %ry] Fﬁ@eng?h%ﬁﬁ base
2. Provi ed betURMA¥ & r?éldpmvmtd@rom% thegeior apd tbeupdieroendeot

stationary franghe?4 iirk %E&Q%&ﬁzé‘dﬁe&&\!@b@gﬁo aag:‘ibggx‘eﬁ’%rt = 'u gg!reen of

novenent and a cQn on &prln 60 |s pose
the guide 56 arf E{Btﬁeiht‘f@ g&ﬁ"&ﬁﬁt I’E@ests&tatéﬁdﬁyl’f fxame24
to urge the5Sguidie &5 (punukarmﬂlyﬂerTm @azdmpﬁﬁrlds afndr aaeknwaranmbﬁ}bﬁéﬁ"%dl ate

t bet we 5 d f sl.ot 56a3_for | oosel
chszlm i/?ﬂg g pi %{1 ?ec r%gin t 0 &eiﬁu%q{?%q‘glege&’ uP@&c?‘ %?hénl BﬁEFl‘é;td
of the guide -5@lignneapt Hhenewilthrand adapted 66, \sliu.dle upwarddy anéir otn-

pertion 68 for wi—aary e WHe eidiage pﬁ:lﬁ%eqftl ‘ﬁf'st Iioi‘m%at ) the6§ggL9

assing the fastener elenents on the Chain porélon_
?o having the reqf, aEth A e2gag%d nghn HrﬂﬂmﬂéapéﬂﬁpdﬁﬁZocgngegel ng

the portiond 68n & natgaidhajecels Waeff@rﬁ@d )dinshh\gntphﬁa:ﬁ' ﬁolaergbg Egglﬂitila%n
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portion 70 whi &8« orns el enent stopper is in vertlcal alignment with the
outer side face 44b ofpHd9ower end of the stationary frame 24 supports a
bender 46 for slidable horlzontal movement and the bender
15 is normally biased towards'the folding punch 44 by a compressed
- spring 50 held between the bender and a spring holder 48
secured to the stationary frame 24. The die 46a of the bender
_ 46 is adapted to receive thereon successive bottom end stops
52 each of which'is formed by cutting off and bending a .
20 portion cut from an indefinite length of flat square wire
by the coaction of a cutter and the punch (not shown) each
time the punch holder 38 descends. When the punch holder 38
descends the bender 46 is retracted against the force of the
_ spring 50 by a cam mechanism (not shown) provided between the
25 punch holder 38 and bender 46 and the folding punch 44 grips
the bottom end stop 52 on the die 46a and drives the same
« into the chain 6 on the machine base 2.
' Provided between the punch holder 38 and a cover 54
c : secured to the stationary frame 24 is a guide 56 for upward
30 and downward slidable movement and a compression spriné 60
is interposed between the upper end of the guide 56 and a
plate 58 secured to the top of the stationary frame 24 to
urge the guide 56 downwardly. The guide 56 is formed in an
| intermediate position between the opposite ends thereof with
35 a slot 56a for loosely recéiving a pin 62 secured to the
punch holder 38. Secured to the lower end of the guide 56
is a U-shaped element stopper.S@ which includes a front |
portion 68 formed on the undersurface thereof with a notch



fol ding punch 44. 10 The punch holder 38 has in a |l ower portion
t-hereof an L-shaped arm 74 secured thereto for vertical novenent with the
punch-ye| der ‘and the vertical portion of the armis in vertical alignnment
i . vertical portion 12a of the L-shaped guide 12 to provide a
_ g-down ‘neans for the 15 chain stopper 10. Wth the above-nenti oned
construction and arrangenent of-ghe- conponents of the apparatus, the

n

operatjipon.of the a r,at u i1l now be descrihed. The indefinite | ength of
fgstenée %‘?ﬁi?‘?%‘s*'g&mg#?w SEL %fl‘élﬂ’egd B@TRSchani sm (not
shown)thaugle, taeredreportion tThrhaadmf the pltedim 'tﬁadea:slnﬂjﬂaepmdh er

the chai n St RREd; i 10 0.S ] gainst the

. fast e% rl'.'é‘?'gerrent s;é.%n é%%e"r\%&% F ace 1.;01%%'%% }&ﬂud'!ﬁggl%taﬁeygﬂshi ng up

- force ¥IFHRERr iMy MFQCISATNY ishanysin Fign@ sikheasd ementp stoppest der 25
3 55 66118 (0l dimcal Soihporiin OF WncRpld U aehddir By both the

el ement spopper_64 and fol di.ng punc .- are Si rly, 1 up.
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st oppefadd) e refiprhe tiear wortidth St mieichl Egyim relmwwpf yext hrough the
cl ear : eft - rght.- iF; orgi on t space L e
porti %\g-gb&g%]%ﬁi;c%fngaaigl %@ﬁ%“%’g?&}%g&gﬁe d%off[atq?eiég’ggf %&eel enent
porticﬁp¥§ianEﬂthuﬁQﬁ the space portion 6b whereby the chain stopper 10

i sypi voted abgid plikcipinbide: Bd adhal %%wéxﬁ?%#&%ﬁf%ﬁ%&e%%a' nst the _ 2

force of the sprj [ the novenent of thg_)

ng 18 as shown in Figs. 5a and 5b .
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in vertical alignment with the vertical portion 1l2a of the
L-shaped guide 12 to provide a pushing-down means for the
15 chain stopper 10. ' ' S '

With the above-mentioned construction and arrangement -
of the components of the apparatus, theiopgration of the
apparatus will now be described. The indefinite length of

- fasterier chain 6 is moved on the machine base 2 by a feed
20 mechanism (not shown). While the element portion 6a of the
chain 6 is being passed over the chain stopper 10, the chain
- stopper 10 is in abutment against the fastener elements on the
- undersurface of the tape under the pushing up force of the
spring 16 as shown in Figs. 4a and 4b. And the punch holder
25 38 is held in the raised position as shown in Fig. 1 whereby
both the element stopper 64 and folding punch 44 are similarly
raised up. : - o '

o

The chain 6 continues to move until the.spéée\portion

6b reaches over the chain'stopper 10 whereupon the chain

30 stopper 10 protrudes upwardly through the clearance between
the left- and right-hand tape portions of the space portion
6b and is engaged by the leading element of the engaging
element portion 6a‘' upstream of the space poftion 6b whereby
the chain stopper 10 is pivoted about the pin 14 in the chain

35 feed direction against the force of the spring 18 as shown
in Figs. 5a and 5b and the movement ‘of the chain is stopped.
At this time, a plurality of elements in the engaging element
portion 6a' abutting against the chain stopper 10 are guided



on the opposite side edges thereof by the chain guide 4 and thus, the
chain is prevented fromsplitting. And when:the chain stopper 10 is =
pivoted as shown in Fig. 5b, alimt switch (not shown) in abutmnent aqéiéﬁ
the chain stopper 5 10 is actuated to energize a notor (not shown) whi
turn rotates the rotary shaft 26 wher eby the punch hol der 38 connected
through the pin 30, link 34 and pin 36 t+09tke boss 28 at the end of the

rotary shaft 20:%el BppGh 434800858k dnklientohy! RePLladl ghifk #2p8
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uni son. At this t,i °%SC¥E}GI and uncgpgnot ¥?§ h e punch hol der
38 cut a | engt FHIGEH d 381885 ShPeRBSIPOEESEPSF  an
i ndefinite ISengith icf afdmtawa:oeemelrguedat hetolreridothshowh) pehtichnian t he
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chain 6 the novenent of-which has_been stoppe he chai,n stopper. 10 and
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t he space portion e stop face 7 | ement stogg
64 to arrest t RN ARaR shown) on the punch holder 38 cut a length por

15 corresponding to one bottom end stop 52 off an indefinite

t
In

length of flat square wire and then bend the cut portion on
the die 46a on the bender 46 to produce the bottom end stop.
_ As the punch holder 38 descends, the guide 56 also
descends whereupon the element stopper 64 at the lower end
20 of the guide 56 resiliently holds down the element portion
| 6a positioned downstream of the space portion 6b of the chain
6 the movement ofowhich'has:been stopped by'the chain stopper
10 and has the bottom end stop 52 secured thereto.already .
and at the same time, or after a slight time lag, the vertical
25 portion of the L-shaped arm 74 pushes the vertical ena portion
of the L-shaped guide 12 to disengage the chain stopper 10 |
« from the space portion 6b- (Fig. 3). At this time, the chain
\ moves a small distance (about 6 - 10 mm) under the tension
P on the chain and the leading element of the element portion
30 6a' upstream of the space portion 6b abuts against the stop
face 70a of the element stopper 64 to. arrest the movement of
the chain (Figs. 6a and 6b). Thus, the end of the element
portion 6a to which the bottom end stop 52 is to be secured is
positioned in a predetermined proper position. And at this
35 time, the foldlng punch 44 holds the bottom end stop 52 formed
and held on the bender 46 and the bender 46 is then retracted

by the cam mechanism (not shown). Furthermore, as the.punch
holder 38 descends, the punch 42 presses against the head



the chain (Figs. 6a and 6b). Thus, the end of the el enent portion 6a to
V\7n|ch the bottomend stop 52 is to be secured is positioned in a
ped proper position. And at this 35 tine, the folding punch 44
pottom end stop 52 fornmed and held on the bender 46 and the -
, X6 is then retracted by the cam nechani sm (not shown). Furthernore,
as the. punch hol der 38 descendss1®hke punch 42 presses against the head

- ?{ﬂ?& hel d at th
: Ié\a/erqg dé%f%ﬁifm? I ng pﬁﬁch&ﬁf % ﬁe en%(g%t%t%e%es#%% ortel onaﬁ e
the cHi AR loer RPGI9E the tﬂﬂlﬁltnqrmurtdi'e 44 rtics 'a@_ amil ®F ar et the
| oner m@cleﬁemmtpoz“@ldmesé Wrirehe kafdi’ G f H}eni to.rotate, the

unch hol der 38, L-sha rm 4, ide 56 fo punc "and punch 42 _
gscencfl:!'é %‘{‘ﬁ ?ﬂ‘ée'sa%bé) ad%: eHer d@adds to return to

‘theb i rpaintt. pdss tthen mmmmﬂmeze dimum @fodﬁicm‘émfﬂo Fotarases. By

t cr qve t he
gﬁggggﬁﬁ%éﬁg}% 53[%1?%%8% onat’ g‘ﬁ% ?’g,’ r{ég' % he ends of the
succesRynch ¢ affcand andd &t rnheesamgmmef, fehet ehainchain, | n
the ulgwﬂaqoqulmnwlwwafm%elw%ﬁ QAT R 15 desi gned

a,fl

to presgs agai nst .the el enent rtion_6a downstream he space portion 6b,

the el RO, 3G TRRAHOR &S fhe) shafd &8s cegsefot BYe repee&iparti on 6b
i tlsk| ftheAopemeti o eduende ) deadrdted luaﬁeqma%v@)e 90 adceedBive0f the_»

i nvent r=ToieleTy ent |nv 20 in order tq secure the > =

botton%dt}ﬁ: stop to%ée%latr{'g%eor? gﬁ B:P ﬁg‘ﬁ ERBn, the o

el enef e tsucagsgiveelement port:.ons of the indef:.m.te length '
of fastener chain. :

In the illustrated embodiment,_altﬁough the element

15 stopper 64 is designed to press against the. element portion
6a downstream of the space ' portion 6b, the element stopper
may be designed to press against the space portion 6b itself.

As clear from the foregoing'description on the embodi-
ment of the invention, according to the present 1nventlon,

20 in order to secure the bottom end stop to. the indefinite
length of fastener chain, the elements of the chain are
slidably guided and the element portions are caused to abut
against the chain stopper to arrest the movement of the chain
and thus, when the chain is stopped, the chain is prevented

25 from splitting and furthermore, since the stop position of
the elements is determined by the element stopper after the
terminatipn.of'the movement of the chain, the position of the
end of the element portidn to which the bottom end stop is _
to be secured is properly determined to thereby eliminate 3

30 the possibility of production of unacceptable goods. ' '

F i



Slidably guided and the el enent portions are d to abut against the
chai n stopper to arrest the novenent of the cﬁ’%ﬂ ’ﬂgﬂ!uﬂ\"ml"mEn th *&x_gai n
is stopped, the chain is prevented 25 from spl'iitR X rw@;j i nce
the stop position of the elenents is determ ned by t he Bl éhertt st -
after the ternination of the novenent of~ tHe-—chain, the position of the end
of the elenent portion to which the bottomend stop is to be secured is

properly deter m%ﬁ@ﬁﬁ t her:eby elimnate 30 the pos_g_i' bility of production
of unaccgpt abl e = 11 - CLAIS 1. A nethod for securing a bottom

end stopTto an 14 defi idendenel el AUEne bR dldl |Gl inal el ¥
space portion where elenents are renoved and engagi ng el ement portion . :
conprising the siepsnvfe PLHgtHi 6 PadtendPatnixt AIRANMGIHD R ERAAy
porti on downstream of one of said elenent portions while slidably guiding .
the engagi ng el egpate poottins wiieid ce yparst ¢ caxsl gesmonfed Fendelexipagingprti ons
of the fastener chain being fed.to arrest the novenent of the fastener
chain, resilientélerént poxiiion doompsising pthe sians of  @ratmiddngrent
portion downstream of the space portion by an el enent stopper, pulling said
chai n stoppes ouethainssveppercinteriitespére RARpem | dYRTiRe s ffe@@e chai n

to nove until said en-_gaging el enment portion upst m of said ace
portion 15 abut@f agadthse %%?Hbeﬂ’%fﬁf%t %ri‘d{ W?&)aﬁﬁ)m end
stop to the end of said elenent portion upstream of the space pordion. 2.
A Tethod as cl ai FREEFHEEI %f?ﬁ‘in‘frp TPRE 1Y £he" opposite 'eded’ .°it thb

element portions of the fastener chain being fed to
arrest the movement of | the fastener chain, reéiliently-
10 holding down said .sbac’e portion or the element portion
downstream of the space portion by an elé_mezr_b stopper,
pulling said chain stopper out of said space portion to .
thereby allow the fasféner chain to ﬁove until said en-
- gaging element portion upstream of s:aid space portion
’15. abuts against said element stopper and securiﬁg a bottom
'end s_‘co‘plto fhe énd of said element portion upstream of _
(O ‘the space portion. L
| 2. A method as claimed in claim 1 in which said

arresting of the movement of the fastener chain by pro-

«)

20 truding said chain'sfopper into said space portion 15 -.
P | resiliently effected. | |
3. A method as claimed in clsim 1 or 2 in which said
protruding said chain stopper into Said space portion is
effected by resiliéntly abutting said chain stopper on
25 the undersurface of the tape of said fastener chain
under thé-pushing of force while said fastener chain ié

being fed.



arresting of the novenment of the fastener chain by pro- 20 trading said
- chain stopper into said space portion is resiliently effected. 3. A
nmet hod /agyclainmed in claiml or 2 in which said protruding said chain
st oppe At 0 said space portion is effected by resiliently abutting said
chain stopper on 25 the undersurhace of the tape of sai d fastener chain

~under the pushing of force while said fastener chain is being fed. - 12
- 4. AN app aéﬁébgaltﬁuss%i“é&xﬁ- s 3R tlon finite Iengt h
of fastener c conprisi ng neans eding an in e infite length o

 fast enefndd1pids Vi dHirid e @@deheﬁowrédmgh\mﬂgem%&@%& are r?ﬁvved
and 5 engagi ng el enment portion on a machi ne"base, a chain gui de nounted

on sai dfgebing carbagRidfMimite dasrgtiy Wilifiptedied ehgdel havingment portions of
the chain being fed at the opposite side edges of the el enent portions, a

chai n sabippmatelyispatd pqriion dhereorelenemts iaae remowedaisstd10 machi ne

. base into said chain guide, a spring-loaded el ement stopper provided in a
pos? t i ;engaging slemnent wowrting o & nrd¥aedibapetowarcdaino guidesi tion down-
stream of said chain guide, a punch hol der dProw ded adjacent to said

el enentMeqwiRbrom d maoehing hase Hor sl dablyyedddden aidget her with N
said el enent, sto a bottomend, s riving .punch suppqorted on said
punch rﬁﬂ%%ﬂi%og Il‘ﬁﬂ? RRTHPRS HF @%&gﬁﬂﬁéﬁ%&n&&ﬁ @d’p%geow sai d punch
for retractln_lrg uncP tdnesc nds .An appar:ﬁus as claimed in _»

cl ai m LPERPSH %HSJSJ;? emen‘t portions

stopper prov:Lded to protrude from a position below said

10 machine base into s_aid chain guide, a spring-loaded
element stopper-:provided in a position above said
machine base for descending towards to a. pos:l.t:.on down~-
stream of said chain guide, a punch holder provided
adjacent to said element stopper above saJ:d machine base
15 for descending together with said element 'stopper, a
bottom end stop driving puncl.l. supported on said punch
holder and a bottom end stop holding means provided
below said punch for retracting when the punch descends. o
5e An apparatus ae claimed in claim 4 in which seid'

20 chain stopper is provided to upwardly protrude through an

S

opening provided- in said machine base by a resilient
means. | - o | _ S
6. An apparatus o.f-claim 4 in which said chain stopper |
is resiliently urged toward the upstream s:Lde of the

25 feeding of said fastener chain. |
7. An apparatus as claimed in claim 5 in which said
chain stopper is provided on a guide means below the

machine base which is upwardly forced by said resilient



claim4’in which said chain stopper is resilient ur ged ﬁowar
upstrean15|de of the 25 feeding of said fastener chain. 7. An ap

as claimed in claim5 in which said chalnqgtopper IS prOV|ded on a guide
means bel ow t he machi ne base which is upwafdly forced by said resilient

pushi ng_Gown’ s o A3gaP dE o ARED §ﬁ§ﬁnaﬁﬁ93§§%?%%d?%{é%¢%e€uﬂ%chﬁ%%u%”i 5
(7 hparELus ookt BAAD U baLAA AbLE 8 EBee UENRL np  A0RE

under surface thgpgghedatbeabi@OphheRA Hayheg.an el ement stopper surface on
the inner side thereof and an internediate portion connecting said front
and rear portiogs togahheppat@tul. as cfEifp@ainl &bt 4! BhMAiéH §ddm 4 in
whi ch said el ement stopper, said punch holder, said bottomend stop driving
punch and s8i d bathenmtesoppop hslU%sgapednanarnnoln&eded Hromt cperion
stationary frane. 10. An apparatus as clainmed in claim9 in which said 15
e enent st opper havang pillenkntisl guidaendotehdobothe mederstnpace i theweqiinch
are actuated by a conmon drive neans.

a rear portion having an element stopper surface on the

20 chaln stopper is "provided to upwar dl'y prot g peni-ng -
-priovided 'in said machi ne base by a resili ent rHI p”“ H“ |ﬂ1|| ppar at
y e (26
S

3

5

inner side thereof and an intermediate portion connecting
said front and rear portions together.

10 9.  1An apparatus as claimed in claim 4 in which said
element st0pper, said punch holder, said bottom end stop
driving punch and said bottom.end stop holding means are
provided on a common stationary frame.

10. An appératus as claimed in claim 9 in which said:

15 element sfopper,'séid punch holder and said bottom end

stop driving punch are actuated by a common drive means.




