lN’Ethod of* and Apparatus for attachlng bottom stops to a slide fa g{gﬂg
‘chaln The present invention relates to the production of slide f eners,
fand nbre particularly to a method of and an apparatus for attaching bot t om
fstops to aslide fastener chain.”In the sllde fastener industry, it is
'knomn to attach bottom stops of a generally H shaped cross-section to a.
'sllde fast ener chai n having -successive sﬂaced pairs of opposed el enent-fr

ior bl ank tape portions between successive spaced pairs of. coupling ele

‘groups founted on a pai eBfod b diCRppatatEs FoR griaeRAIRF pELERS sty cof | o
‘bottom $top at a tine | ing end
:0f one of the successi vegP#igt$d@ fageertir BRaf enent groups. = The H shaped
botton1stop has. two pai rs—of~grTpprmg FE€ys_on opposite si des. For

iattachment,” the beaded t ape edges of an adjacent pair of opposed bl ank tape
portlons ‘are threaded one through a space between the gripping |egs of each
palr -and the gripping | egs of each pair are then sinply clinched about a
:respective one of the beaded tape -edges. ‘The major problemwth the prior
art is that the elenment-free beaded tape edges, which usually bul ge
especi al l'y at ‘portions adjacent to the coupl i ng -2 - elenent groups,
tend to obj ecti oridel presestcinventionoretatesi tn é’-helmdﬂphmsof)fsﬁﬂe i ndi vi duaI
bottom st ops when the latter are attached. Wth the prior art, proper and
frrm fasteners and more particularly to a method of and an apparatus

_\f; | l_ for attaching bottom stops to a slide fastener chain.

'In'the sitde-fastener industny,.it is known to attach.bottom
stops of.a generally H-shaped cross-section to a slide fastener
chain having successive spaced pairs of opposed element-free
or_bTankjtape portions between-successive spaced pairs of.
coepliag.element gfedps mounted- on a pair of stkinger tapes
alon;fbeaded-edges thereof; ohe bottom stOp_at-a.time is
attached adjacent'to the leading or trailing end of one of

| W/ A the successive pairs of coup]ing element groups. The H-shaped
| bottom stop has. two pairs of gripping 1egs on opposite sides.
For attachment, the beaded tape edges of an adjacent pair

ef'Opposed blank tapeyportiqns.arezthreaded one through a

s ~ space between the gripping legs of each pair, and the gripping
Tegs of each.pair are then simply clihched'about a'respective |
one of the'beaded tape edges. :The major.prob]em with the
pcior_art is that the element-free beaded tape edges, which

usually bulge especia11y at portions.adjacent to the coup11ng



attachment. of bottom stops to a slide fastener chain-is difficult to
achieve. Further, the resultant slide fasteners are unpleasant in
appearance. According to one aspect of the invention there is provided a

_met g of attaching bottomstops to a slide fastener chain including a pair
of o% | nuous stringers, each stri ng'e_r2 fravi ng successi ve spaced groups of -

coupN\ifg el enents nounted on a continuous stringer tape along a beaded édge

t hereof and iehemeat grgupsitend dopokiastionadily gely ayitoedThef coupling

el ements on the other stringer tape, the fastener.chain having successive

spaced pairs W%p]cﬂﬂséﬂa‘[ﬂsagg ﬁ"&pi"%ﬂi’ﬁ‘ﬂn?oﬁmwst Ween, tB€essi ve paifs of

~coupl i ng el enent. groups,, each of e bottom stops having,t airs of - '

Cgri Bpi ng I egrsﬁe#@egpﬁfﬁgPﬁeachEES,mt’gi%en%'fﬁ&da%%r?%qrn@ﬁq Ifé%gfeps of: (a)

novi ng the fast.ener chapn l.ongitudinall l,on at h. i _pr terymned

di \r/:actg I on; (lﬁsttag inﬁ#g’r?&%%"c”:ﬁt\gg# r%f a)c()%@de quﬁ,gg YU Plég'éﬁ&gdgﬂﬁﬁgii{npai rs

. of coupling gle rou eepl _ he.fastener chain; -
(¢) tﬁen, gsp %a %beq&ba&tﬁm%ﬁ%'t’o?’ﬂ% @%@Lﬁ%\gsgﬁ@”ggétreggﬁ Qgﬁposed bl ank - -

- tape portions; -agi Qottom stop at a fixed point between the
- spread pair o"pgg%%%“?d?ﬁlﬁgﬁgﬁgg'portions; - 3 - (e) Treleasing the -

spread pair of opposed bl ank tape portions

According to bhe-aspect'of the invention there 1s provided
a method of attaching bottom stops to a:sTidé-fasténer chain’
inc1udiﬁg a pair of‘tontinﬂous.stringers,-each stringer-having
succéssive-spaced&groﬁps of coupling eiements mounted on
afcontfnuous.stfinéef tape-a1ongta¥beaded-e&ge thefeof and
interengaged with opposéd]complementary grdups'of coupl ing
elements on the other stringer tape, the fastener chain having
successive spaced pairs of'opposéd bTank tape-portiods between
the successive pairs of coﬁp1ing eTeﬁent groups, each of
the bottomgstops'having two pairs of gfipping'1egs.ét:opposite 5
sfdes, said method éomprfsing the stéps of: . 5‘“;-
(a) moving the fastener chain Tongitudinalfy along a path |
in a predetermined direction; R
(b) sensing the arrival of one of the successive spaced
pairs of'coupIing e1ement~group§ to-féfminate the movement -
~ of the féstener-ch;in;' | | |
(¢) then, spreadfhg apart one-of'the-successive pairs of.
_opposed blank tape portions;
(d) placing one bottom stop at a fixed point between the

spread pair of opposed blank tape portions:



'to thereby allow the same to-cone toward each other until the opposed
beaded tape “‘edges are threaded one through a space between each pair of the
gripping legs of said one bottomstop; (f) wth said one bottom stop :
retained at:said fixed point, further noving-the fastener chain al ong é%@%
path in said predeterm ned direction until=|®adi ng endnost coupling
elenments of said one pair.-of coupling el enment groups reach said one bottom

stop; (g) then, (epnrebesding thee sprduds pai ®efdeshosapbladbetapagpirtionsai d one
bott om st®op on opposite sides; and (h) finally, clinching each pair of the

gri ppi ng= egs of - sai dootieriebyta¥Tont the sbmeittot tomec towardseach behered t ape
-edge of a respective one of the stringers. According to another aspect of
the invention there iumtpl cthedegposad dyeadedttapefedgest avec threpdedtdmem st ops to
a slide fastener chain including a pair of continuous stringers, each
stringer havi ng succehrough apspace between esichcpain ofigthe gninpisg fegst ed on a
.conti nuous stringer t%Pe al ong a beaded edge thereof. and interengaged with
opposed conpl enment ary gsbiﬁ)@n@:fb%%lﬂtﬁg; el ements on the other stringer
tape, the fastenﬁr chai.n havi ng successive spaced pairs of, opposed bl ank

tape portions beffeithesaidcene dottom ston retatnadont gl eixedi Pgndups, each
of  Lhe bot tom st ops Taulng L0 AP Akl Bhih h§dRg The SUIRCH © ' des
" . | Said“predetermined direction until 1eading'endmost Coupling
- ~ elements of said one pair of coupling=e1ement groups
reach said one bottom stop; |
{g9) 'theh, comﬁressing the opposed beaded tape edges against
| : said'one-bottomﬂstop_on'Oﬁposite sideﬁﬁ.and
(h)’ifinal1y; tlinching;ééch pair of the gripping legs of
séid oneﬁbottom stop-about"the-cbmpressed beaded tape

f' . edge of a FeSpéctive onefof-the-striﬁQETs-

' According to'anothgr*aSpect qf the~inventibn-there'is_prdvided |
 an.aPpéfatus'for attaching bottom:Stops to a slide fastener
'chﬁin including a pair of continuous stringers, each stringer
having Suécessivg_gpaced'groups of coupling elements mounted
on a-éohtinuous.strfngér'tape along a beaded“edge:thereof;
and interengaged with opposed comp]ementary groups of coupling
efements on the 6ther stringer tépe, the fastener chain having
succesgivé épﬁced'pairs of 6pposed.b1ank tape portions between
the successive pairs of coupling element groups, each of
the bottbm stops having two pairs of gripping legs at opposite

sides, said apparatus compriéing:



(a) a franme having a guide table for supporting thereon the fastener chain:
(b): means for noving the fastener chain longitudinally along a path over
said gaide table in a predetermined direction: (c.) nmeans for sensing the
arri yey\ Jof one of the successive spaced pairs of coupling el enment groups
“to. /i nat e the novenent of the fast&eaer chain; (d) mneans responsive to
said arrival for spreading apart one of the successive pairs of opposed

bl ank t-ape dati@rframédiavingangufder talzle ifory supportingi themgomne bottom,stop
at ‘a fixed point between the spread pair of opposed bl ank tape portions, -
and eventual | y cthenfasteperiehaiottom staop; (f) said spreadi ng nmeans being

" responsive to said setting of said one bottomSstop for releasing the spread
pai r of oppdddd meanskfarapeving the fastepemehain Tengisudinadixatengo cone

ovar ) cach ot et ATk by b1, APROFECHSREG | ABenSBES, Ael gt ore
| retai id_fixed point: (a)..,sapd noyj s_bei
LD LT B B oo PR R0
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retained at sai dgfd Wﬂitn&ﬁtﬁﬁ)fﬁ%ﬁersgﬁﬁﬁf“ ng neans being reésponsive to .
1t i 3u _

sai d reaching for conpressing the oppose dded tape edges agai nst
(d) means responsive to said arrival for spreading apart o o

v

. one of the successive pairs of oppbsed;blank tape portions:
(e) means fof-settjng and retaining ohe bottom stop at a .
fixed poidt between~the;spread pa1r of.oppqsed_blank
'tape portions, and ;e.venlfu_ally _cliﬁching' the bottom stop;
(f) said spreading means being responsive to said setting
of said one bottom stop for releasing the spread paif'
of opposed blank tape portions to thefebyaallow_the
same to come”towérd each'othér until the opposed beaded
tape-edge§ are threaded one thrpugh a spacé between
- each pair of-thg gripping 1e§s of said one bottom stop Q-#_
retained at said fixed point; | '
(g) said moving meané being responsiﬁe to-said-threading .
for further moving the féstener.chafn along the péth
in said predetermined direction ﬁntil'leadfng_endmost ” ””.F
coupling elements of said one péir of coupling element
groups reach said one bottom stop retained at said fixed
point;
(h) said spreading means:being résponsive to said reaching

for compressing the opposed beaded tape edges against-



- 5 - said one bottomstop on opposite sides; and (i) said setting and
retaini-ng neans bei ng responsive.to said conpressing for clinching eac
pair of gripping | egs of said one bottom stop about the conpressed hfaddc
t ape. edge of a respective one of the stringer. Preferably , in accongasee
wi t-h the-invention a bottomstop having two pairs of gripping legs is
attached to a slide fastener chain in tﬁesfdrlomﬁng manner. One of . :
successive pairs_ opposed bl.ank tape nortj .of the fastener chain is
spread apart. .rng Bﬂgm%g?.os&"l’smbIoﬁe%ﬁ(%ﬁe%%%n {'We spread pair of opposed
bl ank tape portions. The spread pair of opposed blank tape portions is then
rel eased and th b I ( WA C h ' pair of
opposed. beaded ?ggeggg%e%\&?gni %ngﬁahg’r@ ﬁ?ﬁ%w?‘lﬂg g%%dgggt)\}eg[ %gen each pair
of the gripping | edgapd &oﬂSré&%tihQr?tﬁ-tQ'Pf-ncﬂﬁ‘q;1eaéﬁepaqpp@ﬁ§¢féﬁﬁged tape
edges are : conpressed agai nst the bottom stop On oppOsite sides.
Finally, each pair qﬁ'?éhﬁ gaidRh8 DoteaR stop!dRdukROtHeOBomireaBséd beadewched
about the. conpressed tape edge of a respective one of the stringer tapes.
The spreadi ng, rel ezap@tedgaloft anpéspretive sheF the istehmgerabove are
acconpl i shed by a pair of grippers each having a pair of relatively novable
grip menbers for gripping a respective one of the stringer tapes. The two-
gri ppers are di sposed o B R _ : '
T - Preferably, in accordance with the invention a bottom stop

.'K~) o having two pairs-of gripping 1egs;is:attached.to a slide
.. | ._féstener'chain in the following manner. One of successive
-bairs of -opposed blank -tape portions of the:fastener chain
iésspread apart. The bottomfstop.1s'p1aced-between the spread
pair of opposed blank tape porﬁions._ The spread-ﬁair of
Opposed blank tape portions is then released and thereby
a11owed:to coﬁe~toward éach Othertunt11fa-pair of opposed
beaded.tape édges is.threaded one through a space between
“each pair of the gripping:legs of the bottom stop. Then,
55 K,) :-.. | ..the opposed'beaded'tape.edges are o Combressed égaiﬁst
‘the bottom stop on Oppoéite sides. Finally, eacﬁ.pair of -
the gripping legs of the bottom stop is clinched about the
compressed tape edge of a respective one of.the stringer

The spreading, releasing'énd cpmpreSSing steps mentioned
above are accomplished by a pair of grippers each having a
pair of relatively movable grip members for gripping a respective

one of the stringer tapes. The two grippers are disposed



- 6 - one-on each side of the path of the:fastener chain and are novable
bet weeen- a "spreadi ng" position in which the grippers are spaced away from
one apigther with a maximal distance therebetween and in which the grip
menbe ’? each gripper are closed, a gnegutral” position in which the

gri ppers are spaced apart from one another with an intermediate distance

- therebet ween ggdpq @a&m's%etmtaé'ﬂatﬁes@%é fist8AGH claiPRAESarw © opened, and

a "conpressing” position in which the-grippers are. close to one anotfier

with a m ni npbovslTe BetwRebhSd ebpt-eraaﬁng'arpésifﬂiomﬂﬁmmbﬁ el Brippaber s of each
gripper are closed. The present invention will be described by way ofs

exanpl es vmthreeimeamoayoﬁtdneon@cammwwmmdrmms distahceh two preferred
enbodi ments of the present invention are shown by way of illustrative :

exanpl e. I n ttherebetweeryand-{r-whicle theigrip hembersrdfaeyciplgrtpperew of a slide
fastener chain to which a bottom stop has been attached in accordance with
~the present iarecslosed; a"peutral”ipsitiemiiangddhpthes getppers-areew of a bottom
stop to be attached to the. f ast ener. chain; ure t hrough Figure 9 -
il lustrate aspacedaparbifrongne anothengeithgan ringemddam;@lfamncet he present

I nventi on; Flgure 10 is an enl arged fra%nentary cross-sectional view
therebetween and in which the grip members of each grippers

are opened, and a-“compressing“'position'in;which the grippers
are close to one~ancther with a;minima1.distance-therebetmeen - ﬂé) _

and in Which'the'grfp members. of each gripper are closed..

The present invention will be describéd_by'way-pf examples
with reference to the accompahying:drawﬁhgs in which two
preferred embodiments of the present invention are shown -

by way of illustrative example. In the drawings :-
Figure 1 is aafragmentany p1an view of a slide fastener chain
to which a bottom-stop'has béeniattached in accordance with. \:3

the presént invention;

Figure 2 is an gcTarged perspective. view of a bottom: stop

to be attached to the. fastener chain;- : o sc'

Figure 3 through Figure 9 illustrate a sequence of- steps N

of a method in accordance with the present invention;

Figure 10 is an en1argéd fragmentany~cross-sectiona] view



3

- 7- corresponding to Figure 5; Figure 11 is an enlarged fragnentary
cross-sectional view corresponding to Figures 6 and 7; Figure 12 is .

enl arged cross-sectional - view corresponding to Figure 8; Figure 13 /

enl arged fragnentary cross-sectional view corresponding to Figure gure
14 is a side elevational view, with parts [freken away, of an apparatus for
.carrying out the nethod; Figure 15 is an enl arged cross-sectional view

it aken al ong | i nechirespooding garfigure 5;Fi gure 16 is an enl arged side

el evatiorial ‘view of a pair of grippers and a drive mechani smtherefor;
iFigure’i? is a plan view corresponding to Figure 16; Figure 18 is a
:cross-sectional view taken alon% line XVIII-XYIII of Figfre 17, Figure 19
‘is a view sin| aFigererlyuts anzenlanged fyagmartary £ross-seqtioN&l ViR%ition as
.they are away from each a{her' - 8- F'que.ZO is a side el evational
‘view of a coupl i GQTEFSRORAING 8 FHaHges isnﬁg‘i; SFigure 21 is'a viewsimlar to
‘Figure 19, showing the grippers in their position as they are close to each
.other; and Figure 22 is a side elevational view corresponding to Figure

Figure 12 is an enlarged crossféectional view-cbrresponding

] ’

. to: Figure 8;

S Figure 13 is an enlarged fragmentary cross-sectional view
corresponding to Figure 9;
.._Figufe-14;is a side élevational view, with parts'broken'away, '
~of an apparatus'for_carﬁying out the method; -
Figﬂre'ls is an enlarged-cross-Sectionallview taken along
1ine XV;XV-of.Figuke-14; |
% Figure_lS is-an.en1arged.side-e]evétfonal view of a pair

of grippers and a drive mechanism therefor;

Figure 17 §s a plan view corresponding to Figure 16;

Figure 18 is a cross-Sectidna1 ﬁfew taken along 1ine XVIII-XVIII
of Figure 17; =

Figure 19 is a view similar to Figure 17, showing the grippers

in their position as they are away from each other;



- 21. Figure 1 shows a slide fastener chain 1 to which a bottomstop 2 has
been ached by a nmethod and an apparatus 3 (Figure 14) in accordance with
t he $§§ t invention. The slide fastener chain-1 includes a pair of

- conti{n S.stringers 4, 4, each strigpger having successive spaced groups of
" coupl ? el ements 5 nmounted on-a continuous stringer tape 6 along a: beaded
. edge 8 thereof and interengaged with opposed conpl epnentary groups of

- coupling el effidgures28nis Hesgi%é]eﬂﬁ"PWeflf'?‘&&f 3, coupting-glemEntsuccessi ve
spaced pair of o posgf bl ank tape portions 7, .7 between the successive
spaced pairssa?mgﬁﬂp 9§ el enent groups 5, 5.. The bottom stop 2 haso
pairs of. gripping legs 9, 9; 9, 9 (Figures 2, 10,-11, 12 and |13) at '
opposite sides. As shown in Figure 14, the apparatus 3 generally' conprises

g fram 1 Peiala 319 ey 4P 06 SUBRTY. ks SR SPGB
oL 3%, O ROl BURARENE, e PR R ABECHICLY, 07 e 9o

~ the’path over the guide table 12 in a predetermned direction, rightwardly -
- in Figure 14, a feeler lever 16 di sposed beneath the path and pivotable - =
- with respect Fﬁﬁulleh?zgﬂ QCsidt ePevatibRaT 9985 daPréshonatng a! FRjurane Of the
_successive paiTs o _ '_ - : -

; 210 l ' : ' . : o T ¥

Figure 1 shows a slide fastener chain.l'po which a bottom

stop 2 has been attached hy"a:methodland an apparatus 3 (Figure

14) in.aécordanée'w1th-the présenf-inventidn. The slide

fastener chain -1 ihc]udes.a'pair of continuous. stringers

4, 4, each stringer having succéssive spaced groups of coupling

elgments 5'mounted'on'a.continuous stringér tape 6 a16ng |

a:peaded edge 8 thereof and interengagéd“wﬁth opposed comp1ementany.j o
groups of coupling element 5 on the other stfinger tape 6,
there being successive;spaced-pairgof:bppésed blank tape N
portions 7,.7 between the successive spaced'pairs_of-coup1ing |
element grbups-S, 5. The bottom stop 2 has two pairs of . -
gripping legs 9, 9§ 9, 9.(ngures.2, 1°vﬁ11’.12 and 13) at :

opposite sides. -

As shown in Figure 14, the appdrafus 3 generally’cqmprises
a frame 11 having a guide table 12 for supporting thereon
the fastener chain 1 along a horizontal path, a pair of feed

- rollers 13; 14 and a guide roller 15 disposed downstream



‘coupling-element groups. .5, 5 and for terminating the novenent of the
fastener chain 1 when a predeterm ned anmount of novenent has occu d after
the sensing ,a separator assenbly 17 (described below) for separfty or
spreadi ng apart an adjacent pair. of opposed blank tape portion £ and. a
bottom stop setting and retalning assenkdl 9 %8 including a coacting punch
and die 19, 20 (Figures 10 - 15). The feeler lever 16 has an upwardly

angl ed ‘tip end 1m¢uwream14'eamt1991.\e,naf|tr@ guide sable B2 faremovingupper
positionin which the tip end 16a is inserted Into a space between the _
oppo'sed’gb‘l ank t afr feed |"6n§h97 fagteneraghada; bdé’ﬂﬂ"ﬁ-lﬂif‘a‘ aleng &her position
in.which the tip end 16a is re ract ﬂ t of the Tgf feeler lever 16
is al so horizont aﬂqt? NArakhe 9& doda % #ai'ﬂ Her ”ﬁ'“?qdr r P’H on vvhere

goﬁlt'%ooﬁgd{m? IofS I nigﬁt gﬂ!nﬁ" g&wr‘fiﬁe : tmf"crn(!lt pe ggp‘girs? &fﬁéJrSn rmvgrrent
-of 'the f

of the path. As SHeuRethad wagﬁﬂan Wi Fespehtta e pcce B dosembly
SRRAL T P E S e R PRVY AU

0y eans of 2, Pl Whedet avhs SEPARI A et ol pipaRRone O

¢ of the fastener chain 1 when a predetermined amount. of movement

i

o has occurred after the sensing, a separator assembly 17 (described

'be]ow) for separating or spreading apart an adJacent pair.
.of opposed bl ank tape portions 7, 7 and a bottom-stop setti ng

| and. retaining assemb1y 18 including a coacting punch and
die 19 20 (F'Igures 10 - 15).

The feeler lever 16 has an upwadey-ang1ed tip ehd'lﬁg.Figures
14 and 19} and 1sfp1votab1e between an upper position in
| which the tip end 16a is 1nserted into a space between the
f Sv/ ._ opposed blank tape portions 7, 7 of an adjacent pair, and
| | | ‘a Tower position in which the tip end 16a is retracted out
of the path. The feeler lever 16 is also horizontally movable
| along the path between:a-firstjpos1tion:where a tip end 1@3
| is inserted into a-space:oetween'the~opposed blank tape'portfons
7, 7 of an adjacent pain,'and a second position where the
" movement of the fastener chain 1 fs halted and then the tip

end 16a is retracted out of the path.

As shown in Figures 14, 16, 17 and 18, the separator assembly



B 4, 5 and 19) 1n which the grippers

pai-r of -.relatively novabl'e grip nmenbers 23, 23 for gripping one of the
string pes 6. The grip nenbers 23, 23 of each gripper 21 are. _
[ i ‘nopunted on a rear end 22a, (left end in Figures. 14 and 16) of a
| one of the gripper holders 22. The two grippers 21, 21 extend
Ly convergently, each grfpper'éf Peing the mrror inmage of the
- other with regogpéiudes 4 HR1PASH gripperso2t), 21 .fdr@"f'éﬂfson1§1pa]i?‘ gpd 21. The
‘grippers 21, 21 are,.in responsé to pivotal novenment of the gripper hol ders
22, 22 as desgyippesl Horleny ZZP\QZQf?eégﬁhWy@ wifiehedeld pIvotadsyti on (Fi gures,
1, 21 are spaced away from one aﬁgiher
with a maxi meguppbptenon thecfehil MEdly medmse ofr@lpaipost pins 226 gures, 3, 6,
7, 9 and 17) in which the grippers 21, 21 are spaced apart Trom one anot her
Wi th-an interaed]i péspedthielyscandrareifsposey onerd on dachnpids 9fng” position
(Figures 8 and™21) in which the grippers 21, 21 are close to one another
- with a m ni nethedpatmo€ethieh fagtamencehainSlich Eaclv grdpperolthas. gri ppers 21, 21
s regulated-by a camplate 24 (Figures 17, ‘19 and 2#2; .The cam plate 24
has a pair ofpajano€wnefl ativelygspovabl egriipmenbeys 23,i 23 tforagrdppdagi- and a third |
~ camportion 25a, 25b, 25c, (described below). =~ A pair of rollers 26, 26 -3
is carried orfheopf cthenstringpertapgs fr Ihe grdpimembered#3ag®d 0t the cam

- surfaces 25, 25 by a pair. of conmpression springs 27, 27, respectively, eaCh _
~ spring 27 bei$REhnEARPED B RRRAHVORR 1o BRITES G a Fedr8piARue one | &

(Teft end in Figures 14 and 16) of a respective one of the A
gripper~ho1ders{22.'.The'two.grippérs 21, 217extend rearwardly |
' convergently;leach_grfpper 21 bejngjthe_mirror'image.of the
other with respeét_tofthgipath, aslshown-in Figures 17, 19
and 21. The grippers 21, 21 are,. in réshénsé'to'pivota1
movement of the gripper holders 22, 22 55 described below,
movable between a "spreading” position:(Figures, 4; 5 and
19) in which-fhe grippers 21, 21 are spaced away.from one
another with a ma;imaT distancé theéebetween_é‘“neutra1“'
position (Figures, 3, 6, 7, 9 and 175 in which the grippers A
21, 21 are spaced apart from one aqother-wfth an intermediate |
distance therebetween, and'a.”compressing“.position (Figures
8 and 21) in whi&ﬁ the'gr1ppers 21; 21_are close to bne-another

- with a-minimal distance therebetween. . o L R

Such movement of the grippers 21, 21 is regulated by a cam
plate 24 (Figures 17, 19 and 21). The cam plate 24 has a
pair 6f cam surfaces 25, 25 each having a first, a second

.and a third cam portion 25a, 25b, 25¢c, {described below).



1

of ‘the gripper holders 22. The camplate 24 is nounted on a rack 28

jdi sposed -between the gripper holders 22, 22 and neshing with a toothed
wheel 29 (Figure 18) nounted on a shaft 30. The shaft 30 is operatlvely‘ .
connected to an actuator rod 31 with a crank 32, as better shown in Fé%vgés
14,-16, 18 and 22. The actuator rod 31|;3g@wilcally movabl e to turn\Eke
shaft 30 and thus the toothed wheel 29 through a predeterm ned angle, thus

causing the rack R8at® ogfo¥s11epecle,uds "R LariIRdVGR oheachOgiHppeR 11 dEPgur e
19 and fhe position of Figure 21 Via the position of Figure 17. The rollers

26, 28 o the grigapend gl deged 2gaind? thel bamlsap@addsc 2§ arR5sby fapeir5, 25,
respectlvely fromthe first .camportion 25a to the third cam portion 25c

.via the second caf pempriessictblpringse2? ha7y adspabtivelypeadhfspmnghe position
.of Figure 21 to the position of figure 19 via the position of figure 17 .

:During that time.nt bei? mpweted Bétwedd theeframecll fandna trespéctiver emsi ng”

p05|t|on to the "spreading" position via-the."neutral" position. The

cI osi ng and openiofgthé gripperphobdetsg22 p rl’bedmmspvdi;e 28 isf meuntiedgon pper 21

iis controlled-as follows. As shown in Figures 14, 16 and 22, the grip

“members 23, 23 arae rack 28! disposgd between dbe gnippepdloiderfs ZaafZZSpnd ngs 57, 57
‘and having a pair of opposed heni spherical projections 23a, 23a at
irespective ~ 1 meshing with ds topthed wheeli 29 dFfaueerd) maunked o8am bar 33 on

i #¥s tapering end 33a. The cambar 33 is sl dably carried
| 1
LU shaft 30. The shaft 30 is operative y connected to an actuator
i
!

Y

rod 31 with a crank 32, as better shown in Figures 14, 16,
18 and 22. The actuator rod 31.is vertical]y movable to
turn the shaft 30 and thus the toothed wheel 29 through' |
a predetermined angie thus causing the rack 28 to move 1ongitudina11y-:
between the position of Figure 19 and the position of Figure

21 via the position of Figure 17 The roliers 26, 28 of

the gripper hoiders 22, 22 ro]i a1ong the cam surface 25,

25, respectively, from the first cam-portion-zsg to the third
cam.portion 25¢c via the second cen'portion 25§;whiie the

rack 28 is moved from the position of Figure.21 to the position
ofifigure 19 viarthe position of figure 17 ; During that

. o time, thefgrippers 21, 21 are uoved from thee"compressing“

position to the "spreading" position via the "neutral® position.

The closing and opening of the opposed grip nembers'23, 23
of each gripper 21 is controlled as foiiouss As shown in
Figures 14, 16 and 22, the grip members 23, 23 are normeily'
urged to close by a pair of leaf springs 57 57 and having

_ a pair of opposed hemispherical projections 23a 23a at respective



. pushi ng bar

by a wing-34 of a.respective one of the gripper holders 22 and is novable
bet ween_an advanced position in which the grip nenbers, 23, 23 are closed,
and a refxacted position In which the grip nenbers 23, 23 are opened. The
_cam ba is. normally urged to nove rdghtwardly in Figures 14, 16 and 22
by a c ession-spring 35 (Figures 17,19 and 21). Such rightward novenent”

* bracket 37 1 uERF 4yt e %) R eraabid AL BE ST UYL G e o

T > oy : L b 90 rial 1y og against
' -grgath;n tﬁ;n t sa#%rqﬁ en?;i??ﬁg g@é Id%&e% g% %Isgg?;vyggsé%q‘gég;ctehel iéﬁé bar

.33 toits adﬁseg,@ggat&pg %CEM Ghé WE%%@P‘#%%IZ%O'&'@ g@t ally noved

to the "spreading sition. 0 supported t he bracket 37 is a pushing -

bar 39 for p‘iﬁﬂi??#gb?%f?%%in%kﬁcé&‘?c?ﬁﬁﬂcﬁghﬁ‘i’éﬂ_tthQ” agai nst the

bi asi ng force of n actuato er 40 1s pivotally nounted

. .on the f ram#gﬁiﬁdﬂb@%@?‘}?@'ﬁébﬂdﬁﬂ? ahd _Q_I,c&yg‘gfe_dpg@“g{gﬁ i n which the.

t hus the cam bar 33 are noved.to the :advanced position,

and an " openi fowh @S ithe Yrip mabers 232D ai fskried. e difbaRus the cam bar.

33 are allowed to cone back to the retracted position. The actuator |ever 3
40 i s nornal 133 450RAMAPTPiurgéed GOURMVY P gitwardty iR Fdives 144, 146 and 22 by a .

.*-Ieaf spring 41. Thus a roller 42 on the actuator |ever 40 is urged agai nst .
a cam sector ahdl PRy accompresei onhsiting03% RFdguresl$], 19hand 21). R
| 'Suchhrightwardfmovement of-the camibarf33 i$ resfricted'hy o . K‘). :
‘. qastopy36_adjﬁstably-;hpbarted_by!a=5ra¢ket.37 fiXed,t5~thé :
frame 11." Thegstbp 36 1s ﬂorﬁaﬁTjturged'against the cam
bar 33 by a.compressionfspriﬁg 38'6f-wﬁjth 51as1n§ fbrce.-
~ 1s greater than thai.of'the spring 35. - The stop 36 serves
to push the-cam-bér 33 to its advanced.position when the
gripper'holdér'zz is pivotally mo&ed to the.“spreading“ positi&n.
Also suPPQrted_by the bracket 37 is'a.pushing.bar;39 for |
pushing the cam member 33 to the advanced bosition.against
the.biasing force of the spring 35. An actuator lever 40 - \gd'
is pivotally mounted on the frame 11 and-fs pivotable between )
a "closing” posiFion.in.uhich thé pushing bar 39 and.thus

S

the-cam bar*33.are.moved-to the advan¢ed position, and an

at

" “opening' positioh in which the pushing bar 39 and thus
the cam bar 33 are allowed to come back to the retracted
position. The agtuétof lever 40 s normally'qrged to:pivot
counterchckwise in Figure 14, 16 and 22 by a leaf sbring
41, Thus a roller 42 on the actuator lever 40 is_urged against

a cam sector 43 mounted on the shaft 30 (Figure 18), the



1 - 13 - cm sector 43 having a m nor-dianeter portion 43a and a <
maj or - di ameter portion 43b. The roller 42 rolls al ong’.the minor a .
maj or - di amet-er, cam portions 43a, 43b as thé shaft<30'is turned th g% ) an.

i angl.e in response -to the vertical novenept,qf_the actuator rod 31. '
shown in Figure 14, one of the feed rollers ?3 is a dri've roIIer adapted to

R el i e i

%;o”t\r/\:l\pqo;/ogﬁg gfﬁQtéﬁg’hs ol ﬂ@e ﬁng & ¢ fﬂ Eﬁ%if"ﬁr Pégdtﬁgg M?ﬁ% _

Plo?/f)te?bl e c![ (ﬁgl;ggﬁ% Reofs‘ %H?sg §3B.d? Slﬁ"@%%péﬂ Qg ﬁ{ﬁgﬁ%ﬁ%% the drive
Rl BohEE 7o BAE BELAT fovbrtfe bnactgaent pai

- of opposed bl ank spread apart w thout di sengagenent
: of  the adjacent gdg!lng el enents 5, 5. The botton}stop setting and

' retaining assenbl§ . as shown in Figure 14, -conprises -a chute 46 for
;carrylng a succession of the bottom stops 2,- and a holder 47 for receiving
‘.one bottom-stop 2 at a time fromthe echute 46 and for then delivering the

. bot tom stop 2 to g &ﬁdiﬁgdep&rgt14wtféﬁorttne3fééa p61 Ririsaghed hodritve

; fastener chain 1! e hol 7 1S supported by a rocking body
% ¢ roller adapted to be driven for rotation at a constant speed.

" The otner-ro11er 14 is an 1d1e:r011er nounted'onfan arm 45
pivotally supported on the frame 11. The idle ro11er 14
is movable toward and away from the drive roller 13 in response

to the pivotal movement of the arm 45. The arm 45 is, in

Lo | _. response to the arrival of one of the successive pairs of '
'coupling element.groups 5,_5, pivotab1e clockwise to cause
the idle;r011er‘14'to move away'from"thefdrive roller 13,
thereby relaxing the fastener chain 1 so that an adjacent
'--tpair of opposed blank tape portions 7, 7 is spread apart
RN o - without disengagement of the adjacent coupTing elements

5, 5.

- The bottom-#stop 's?etting and'reta'l'ning assembly 18, as shown
in Figure 14, comprises a chute 46 for carnying a succession of
'the bottom stops 2, and a holder 47 for receiving one bottom
stop 2 at a time from the chute 46 and for then de]iver1ng
the bottom stop 2 to a fixed point at which it is to be attached
to_the fastener chain 1. The holder 47 is supported by a
rocking body | )



*stop 2 in thed%

- 14 _-_48 which is novable between a tilted position (phantomlines) In
whi ch of the bottomstops 2 is transferred fromthe chute 46 to the
hol de )-and a vertical position (solid lines) in which the bottom stop 2
is set\g/ a fixed point, as descri bed bghow. As shown in Figure 15, the’
- hol der 47 includes a pair of clanping arns 49, 49 pivotally supported by a
‘slide 50 slidé@Iwhichcis modalile between & 1tidtedpdshtiono(hanter Nahky) of the
_~rocking body 48. The punch 19 is slidably received in a | ongi t udi nal" sl ot
- 52 of the sl'i e whichroheeaf ethdsbitomnsitopsf 2 eis enghsFeridd fromidhag body 48.
~The clanping arms 49, 49 extends normally beyond the punch 19 so as tad
- define ther evfhuteadpoiashe hwlder 47scand arertibat tposi ttom (QoHavi ng _
di scharged fromthe chute 46.. The clanpiqg arnms .49, 49 are di sposed one on
each side of 1Hesjuhrwhich the bottomostan Byiuisgbat awkixedorgoiatot her  at )
‘their tip-ends by a onpgession spring 53.far-resiliently .hold the bottom
Sf'c@ﬂ. elp¥e purich 1Q-has.a pair of shoul'ders 19a, 19a
“which is engagable with a pair of. proj ections-'49a, 49a on the clanpi ng arns.
49, 49 respecti.vely, when the punch 19°i's downwardly noved t.0 project '

200t ot the Boabbin S ERGE T5T B8 RORr §F. 0¢84 padr 'OhsTammicg poi e
~ rovabr o from S Ay OraN ety sbhatel TR SR BT R on L
©with the downyfilngRy ST°8eeti i oAV IARY BFU HiGih SyPO Mt A T,
| 48. The punch 19-15-s1idab1y:rec§ived:iﬁ;g.1on91tudina1~ | B
sTot 52 of-theaSTTde'so andfexteﬁgs beyond a-frée-endfbf .

the.rocking body'48...The c1aﬁpihg arms 49; 49 extends nofmaiiy f

.beyohd the punch 19 S0 as to define therewith 2 pbcket 54

for receiving a bottom stop 2 having discharged frbm-the

chute-46; The clamping arms 49,'49 are.disposéd one on each

side of the punch 19 and-#re,norma11y qrged toward one another

at their tip ends by a compressiohispring 53 for resi]ientJy 

hold the bottom stop 2 in the pocket,54. The punch 19 has ..":.
a pair 6f shou1der§ IQQ,IQg.which'is-éngagab1e with a.pair

of projections 49a, 4Q§_on-the clamping arms 49, 49 fespedtively;

yhen-the-punch 19 is downwardly moved to project beyond the .
tip ends of the clamping arms-49,_49_for forcing ihe bdttom _ -  ;.; _
stop 2 out of the ppckét 54;and fbr'then.retéining:the-same- o
at the fixed point in cooperation with the die 20. At that

'time the die 20 '1s'upv_la-rd'ly- movab]e'from beneath the path

of the fastener chain i, in timed relation with the downward

movement of the punch 19, toward the fixed point. A ram

{not shown) is disposed above the punch 19 and is downwardly



(not shown) is disposed-above the punch 19 and is downwardly novable to
force the punch 19 toward the die 20 for c¢linching each gripping legs 9, 9
(figures 2, 20, .11 and 12). of the bottom stop 2 about the beaded tape dge
8 of a respective one of .the stringer tapegﬁf. In operation, a slide
fast-ener chain 1 (Figure 1) is noved forwartly or -ri ghtwardly al ong t{{i€

Pecd rol rere 13 BRYabIanbh Tanes ahe puoch s cbubof s 5 56405, o facknd cren

Po proj ome into asagnartorfiofies fe % siiuutsl ol A0 a8R, Bcene P 75 100
Chen. comes. i ni o cPGEHEERP & RiPdtnEhe pRaced, (hee, 88 4 3% ERIPIuYe, 10 ©
successi ve pai rs” SHe LM TAPHIBE Hbd8 0 570 P e renior 1 cver 16

travel s forwardly and stops when a predeterm ned anount of travel has
occurred after the arrival of one of the successive pairs of coupling

el ement groups 5, 1p.opEpat{BN,CHRYTHdEf fdstendrRTheNEL (PrjuPell) Ssihovadhal ted
(FRigure 3). After that, the feeler lever 16 is lowered to retracted the tip

end 16a out of th?o%rmy%ibﬂam«haawaﬂreﬁbmthé-eﬁut(bjiytwown-tm.aﬁ&aﬁa@aéion of

novenent of . the fastener” chain™1, the actuator rod 31 iS noved downwardly
toscause the shafg §fgape 14)eviPehecghiaaerd118P 15 bgutne #8dd rollers
(U : _

13, 14. When one of the suécessiVe pairs of coupling elément
groups,s,:s arrf#es,-thé-fEeler lever 16.is.raised to cause
the tip end IQg{to project into a space bétween the opposed N
' blank'tapé'portions.7; TVof-an'adjécent'pair. One of the
successive,pair#rof;cdup1in§-e1ement groups_S, 5 then comés
| into-ehgagément.with fhe-tip'end-lﬁg;pffthe feeler lever
16. With the tip end 16a in engagement_wjth-thé leading
end of one of the_successiie pairs'df coupling element groups
5, -5,.thé-fee1er-1ever 16 travels forwardly and stops whén
i A ' ' a:predetérmined'amount of traQeI has occurred after the arrival
| of 6ne of the suécéssiVe pairs of coupling element groups
5, 5. The movement of the fastener chain 1 is thus halted
(Figure 3). After that, the feeler lever 16 is Towered to
_rgtéaé;ed'the-tip end‘lﬁg'out.bf.the'path..'_

~ Substantially concurrently with the termination of movement

of the fastener chain 1, the actuator rod 31 is moved downwardly |
to cause the shaft 30 and the toothed wheel 29 (figure 18)

to turn counterclockwise (Figures 14 and 16) through an angle.



- secondxa

to turn.counterclockw se (Figures 14 and 16) through an angl e. The rack

28 and~the cam nenber 24 is thus noved fromthe position of Figure 17 to

t he :pg on of 19 during which time the rollers 26, 26 roll fromthe

portions 25b onto the thirg cam portions 25c, 25c, causing the

gri ppe 21, 21 to nove fromthe "ne#Pral" position to the "spreading"
position. At the sane tine, the cambars 33, 33 are pushed by the stops 36,

36 to the adVbecadkp2siand het cam mesken B4 {3 ithusrmowed Sfra@, t@8 of each

- gripper 21 to grip a respective one of the stringer tapes 6. As a result,

. “the opposed poamonaqfe%wne é'hstt!?thﬁ’ positionaaf ke during whidh spread apfrt

. (Figure 4) to such an_extent: that bottom stop 2 to be attached to the

fastener chatime tbanf“ﬂéeg%t“atzﬁ h§°H fzam e seqand,edm pentiadsposed bl ank |
~tape portiong 7, as descri bed bel ow During this_spreading step, the

- idle roller 3% @teuﬁheoﬁhfé’rﬁgﬁgﬁr@ﬁﬁwst 55£h35ﬂs icpusing 1the arippers el ax t he

| _-'.__-QZ?LGZSieSEaéﬁa% ﬁ?iﬂﬁ?tat r@rn?ﬂ*é&ﬁ@m%?"éno‘fﬁfﬁifrﬁﬁae&qti'g?% ssp?;'s‘”.‘s. "
-ad] ' U 7, 7
ﬁtezﬁcgsiegg“ pafhion” {Age%t eélﬂ%"é:"gi 3 1 s &@ipﬁz,%%rs&éﬂ"s%dwots ] {éﬁu om
oot om | Bt P %, 36 b e, BNAbkts TRYERIG, 8 Qb R 2% 1 2w

'14). The hol dafp hémdrdNg3 Nigsho 'E%cﬂ%?pérg 215t6 Wpdé)‘%\ﬁgéégﬁemved towar d .
\-/:

one of the stringer tapes 6. As a result, the opposed blank
tape portions 7, 7 of an adjacent pair_of spread'apart:(Figure
4)_tq suéh.anfextent'that-a:bottdm-stop;é tofbé*attachedf
to the fastener chain 1 can be set at the fixed point between

| the opposed blank tape portions 7, 7, as.described'beTow.- |
During this spreading step, the idle roller 14 is out of
engagemeht'with the drive roller 13 to relax the fastenef
chain 1 so that'an adjacent pair of opposed blank tapé poftions
7, 7 is spread apart'withoui diSengagemeht of the coupling .
elements 5, 5 adjacent thereto. | | | ~

o

Until after'the'opp§sed”b1ank tape portions 7, 7_have-béen
spread apart by the grippers 21, 21, the rocking body 28.
with a bottom stop 2 held by the holder 47 is pivotally moved
from a ti1ted position (phantom Tines in Figure 14) to a
vertical position (solid lines in Figure 14). The holder

47 along with the punch 19 is then downwardly moved toward

a fixed point between the spread pair of opposed blank tape



; . . o

& fixed point between the spread pair of opposed bl ank tape portions 7,
. Concurrently, the die 20 is upwardly noved to retain the bottom stop_ 2
t the fixed poi,nt in cooperation with the punch 19, as illustrated in /;
igure 5. At- that tine, the bottomstop 2 is set in such a posture tha

Space between the gripping legs 9, 9 of eachiﬁarr I s opposed to a

T;E_i_ﬁe‘;? LBE;Z&Q i napgé%%sﬁz:’gsﬁf@%%@?ﬁ%@» _Sﬁsi?f%”%%i‘soﬁhg%ﬂglﬁw?sé“i !
ket St oo o3 138 AR A 2.0 b FRe O o el
e ook D6 and « S e Budch 847 98 Fri@BPackd) 1 HIGHAD 520, A dhee s1RLD ")
to the position OgnEiz@Ltpg.ﬁst}P 2 Als E8Rtint st al Prstipe 11hat #%pacd Hatwidie

gri pper .hol.ders 2 omthe third camportions 25c, 25c onto the

second portions 2%fe %?gfﬁqgg??dtbeoig'éhai)%i-hoisd%ﬁos%& tea Pedgectife

gri ppers 21, 21 to pi ved to the.neutral”™ position, thus allow ng

he cam bars 33, 3ieldr Ry Deaded tapk ddges! £ aBOSHdwnOTh FijGré 106SWol , the
grip menbers 23, 23 of each gripper 21 are opened to release the spread

pair of opposed blaggkst aneh properset¥ing’ of othiehbottom stdpow, tdhdottowe to come
;omard one another, under the tension of the fastener claim1, until the
ppposed beaded tal%%oﬁ_ob_]'ﬂﬂe&h&easse (Figuregcds en® drid dépHsalosered dlonhgeen

Eacprair _ _ _
e with the bottom stop 2.

The a¢tuator rod'31 is then upwardly moved to turn the shaft
30 and thus. the toothed wheel 29 clockwise {Figures 14 and
16) through an angle, causing.thé:rack 28 and. the cam member

24 to move from the position of Figure 19 to the position

of Figure 17."At_that time, the rollers 26, 26 on the grippéf
holders 22, 22 roll. from the third cam portions 25¢c, 25¢
| onto the second portions 25b, ng;to cause the gripper honers 
A ' - 22, 22 with the grippers 21, 21 tQ hivota11y moyed to-the o
Fneutrai” position, thus allowing ihe cam bars 33, 33 to
~move -to its retracted position. As é result, the grip hembersf
23,23 of each*gfippér 21 are dpengd to release the spread
3_ ) ' pair of qpposed blank tape portibns.7,-7 to thereby allow
' - the same to come toward one another, under the teﬁsion_of
the fastener claim 1, until the opposed beaded tape edges |
8, 8 éré threaded:one-through a space between eaéh pair -
‘of the gripping legs 9, 9 of the_bottom_stop 2, as shown |
in Figures 6 and 11.



of the gripping legs 9, 9 of the botton{stop'z, as shown in Figureé'6'and
11. < 18- Wth the beaded tape edges 8, 8 threaded through the bottom

a e fastener chain 1 Is further noved forwardly until the |eading
. end \of e of the successive pair of cougllng el enent groups 5, 5 reach the
bot t dn€t'op 2, as shown in Figure 7. ARGt mat time, a coupl i ng-el enent stop

[109er %0 (Pl She Seaieg Mo eusedlo. . BAENRH. eBlbF 5 widabe 201 10M
A tachmont 18t HR Zhifen%naﬁw‘*ﬁpf ﬁ%g%‘?’%ﬁ‘f@%ae bkl WRHE g
f‘;dlévht ggzzgﬁzﬁﬁﬁémﬂ?ﬁ@aoé téss %ﬂ%ﬁ:%%ﬁﬁﬁjtkfﬁ‘l
 from tghe p05|g Ton oﬁ?gﬁ'?eslee%cm £ %q’gogﬁf \IQLCE%PO% 'gicﬁ%‘ﬁm' time, the
rollers 26, ?g%m' 1! rAQntﬁJtetwoadc&mn@re%ﬂ&& $tbp AdGeroso [he Tirst

can1portions a to cause the grippers 21, 21 to nove to th

‘conpr essi. ”Q(F%ﬁbi'@ﬂ 9, Alo bhE 2035 t1b3?taﬂ1@ea<ﬁ%@h§€%othé1%o§{:&@ s turned

through the sare angle until the roller 42 of the actuator |ever 40 cores. <

i nto engagenggdp @i 1A fridAsverser aTlighBAtE wi P theOéndhdst mrﬁh@m in Fi gure 22.
Thus the actuator lever 40 is pivotally noved to the "closing

element 5a (Figure 7) so that the bottom stop 2 is kept in . 7. .

proper posture for correct attachment to the fastener chain = . \f)”

1, the_stop-finger-56nhaving a.cutout.SQg.

Hch-cbntinued'upward;ﬁovément'of the actuator rod 31 in
Figures 14 and 16, the shaft 30 with the tooth wheel 29
'is.further turned clockwise through an angle, thus causing
. the rack 28 with the cam member 24 to move from the position
of Figure 17 to the position df-zi.g.At'that time, the rollers
26, 26 roll from the second cam portions 25b, 25b onto the
first cam portions 25a, 25a to cause the grippers 21, 21’ _{;}
to move to thg “compressing” position. At the same time,

the.cam'settor 43 also 1sfturngd-through.the~same-angle until .

T A

the roller 42 of the actuator lever 40 comes into engagement
with the~minorbdiametér:pdrtiOn,433, as:shown.in Figure 22. ' _ s
Thus the actuator Tever 40 is pivotally moved to the "closing” |

hosition, pushing the pushing-bar'39 and the cam bar 33 to

their advanced position. The grip members 23, 23 of each

gripper 21 are thus closed to grip the opposed biank tape

portions 7, 7. As a result, the beaded tape edges 8, 8 are -



posi tion, pushing t he pushing bar 39 and the cambar 33 to their advanced-

! position. "The grip nenbers 23, 23 of each gripper 21-are thus closed to

 grip the opposed bl ank tape portions 7, 7. As a result, the beaded \p
ﬁtﬁ§>

the art, it shou

edges 8, 8 are’ - 19 - forced or conpressed agai nst the bottom 2 on
opposite sides (Figures 8 and 12), during y4ich time the bottoms ui de .
plate 55 i s di sposed between the beaded tape edges 8, 8 so that the latter

are prevent ed frf&?c@ﬁ'6}9cBhHé%@eWéghiﬁ@ﬁrtﬁﬁtbd&omI‘ﬂ:oboz tonnopgosdte@. Finally,
the pupch 19 is her | owered by a ram (not shown) to clinch each pair of

the grigping | eggidbs Brijurkbed hﬁatm,samﬁna witiaht timeec the bddtom spep edge 8 of
a respective one of the stringéer tapes 6, as shown in Figures 9 and 13. '
Al't hough vari ousguideo lmudss|mnispusedﬂ;eﬂueesljgl)gemmdbi}&mhmsversed I n

?d be understood that we wi sh to.enbody within the scope of
the patent warragj @ sbethtnthellatter are fneventad frmbeieedﬂm with

-properly cone within the scope of this contribution to the art. . -20 -
CLAIMS 1. . A net-ésntcmftmtthacbutrtqntsﬁopozn stops to a slide fastener

’ FinalIy;.the-punchfls-1s.further'1owefed?by a ram {not shown)
© o ,  to clinch each pair of the gripping legs 9, 9 of the bottom
step 2 about the beaded tape edge 8 of a respective one of

the stringer tapes 6, as shown in Figures 9 and 13.

ATthough various minof.modifications may be suggested by
- those versed in the art, it should be understood that we |
wish to embody within the scope of the patent warranted hereon,
'all such embodiments as reasonab1y and properly come within '

. thenseope of this contribution to the art.



chain including a pair of continuous stringers, -each stringer having

succesgsi

stringef ea;imgnﬂgﬂggﬂllﬁmzag'; Chereof and | nior engaged wi (h opposed

_conpl ary “grbup coupling el ements on the ot her stringer tape,
fast ener”chai n havi ng successi ve spaced pairs of opposed bl ank tape

portions between the successive paif 2®f= coupling el enent groups,

t he

each of

t he bottom st@AIM$avi ng two pairs of gripping | egs: at opposite sides, said

met hod conprising the steps of: (a) = noving the fastener chain
llongi tudinally along a path in a predetermn ned direction;- (b)
arrival of one of the successive

senshd the
pl.i.ng. el enent groups to

: _ paced pairs of couplin
‘terminate thel«ovehiethesd Wh@tqaﬁﬂf%éptﬁﬁhﬁﬁ‘?l’s( &9 a slide Tasgenaryi ng apart

- f th ' i f bl ank i ti - (dy - placi |
one bt t om siohatacingTulifng 3 St BRFRRELPuc s tRGeR s Striders ol bl ant

portions. 1o RS susFeIvel shack SHRPE it Eotpiing “BIRRFE: oBRtad [ e

S v R R SR
. said c?ne bot tﬂ@-?ﬁ&%ﬁ&&ﬁdﬁﬁ?ﬂﬁ%pﬁ@éeﬁ f:énibq@mé)ﬁ’éa% groups of coupling

elements on the other stringer tape, the fastenér chain having

successive spaced pairs of Opposed'bTank tape portioné betﬁeen .

the successive pairs'df-coubTing elemeht'groups,_each-of

the bottom stops having two pairs of gripping Tegs at opposite

sides, safd method comprising the steps of:

(a) ,moving'the.fastener chain 1ongitnd1ﬁa11y along a path

(b) __

(’c)_'

(d)

(e}

in a predetermined direction;

sensing the arrival of one of the successive spaced
pairs of coupling element groups.to terminate the movement

of the fastener chain;

thén; spreading apart one of the suc;essive pairs of

opposed blank tape portidns;--

piacing_one bottom stop at a fixed point between the |

spread pair of'opposed blank tape portions;

releasing the spread pair of opposed blank tape portions
to thereby allow the same to come toward each other |

until the opposed beaded tape edges are threaded one.

with

£

»



further moving the fastener chai n along the path in sai d predet er ni ned
direction until |eading endnost coupling el errenﬂﬂmnu ﬂmﬁmﬂ ir of -
coupling el enment groups reach said one bottom skl i i I co SSi

't he opposed- beaded t ape edges agai nst said one bottomstop on oppg
sides; and (h) finally, clinching each=p&lr of the gripping |egs
:one bottom stop about the conpressed beaded tape ed%e of a respective one
iof the stringers. 2. throughahspacecbetweengeach patn of 1the geiandsgelrds chain
bei ng subjected to tensjon during all of the above-nentioned steps except
isaid spweading step. PF saihongRodtam sEopsr  attachi ng bottom stops to a
'slide fastener chain including a pair.of continuous stringers, each

Zont ?%ELUQ"?‘!% Pddi” o Sf%f?@fﬁg wgiﬁéﬁiéﬁégigﬁﬂ%ﬁt%?ﬁiéﬂgﬁé ed i th
hpe, “the T ast oner chatdk e may A6 tBe b ENGTERRD ARphd 08" BSR4 1l o
of "t he_bot Lom stope. hal NP G ERRHEd reee Bin GRUAY "B e lRBosf O P oo

5 te sides. said ._ . 3 Lo i d
-opposite sides, sal f@gﬂgﬁr#’t@%gﬁﬁgg'ﬂ%id(ﬁ% ?aﬁ' b¥aGupiing Q@eﬁer&”' €

table for supporting _ tener chain
' groups reach said one bottom stop;

&

:“\f/ (g) then, compressing the opposed beaded tape edges against
said one bottom stop on opposite sides; and
(h)' ffina11y,_clinching'each.pair of the gripping legs of
said one bottom stop about the-cdmpressed beaded tape
gdge-of-a respective one.bf the stringers.
2. " A method according to cTaim 1, the fastener cha1n being
subjécted to tension during'a11_of the aboée-mentionedssteps
i - except"séid Spreadjng-step.-
3. An.apparatﬁS-for attaching bottom stops to a slide
¥ L fasteﬁer.chainuincluding-a_pafr:of continuous stringers,
g _ ‘each stringer having~suc¢essive spaced-gréups of coupling

elements mounted oh-a-continuous stringer tape along a beaded .
edge thereof and intefengaged with'bppOSed complementary
groups of coup1ing elements on the other stringer tape,

the fastener chain hévihg successive spaced pairs of opposéd
blank tape portions betWeén the successive pairs of coupling

element groups, each of the bottom stops having two pairs



(b). neéﬁg_FaF_ﬁBVTﬁﬁ‘rﬁE‘fastener chain | ongi tudinally along a path over
said ..lde!uﬁﬂ"m termned direction; (c) means for sensing the
arri ?5\ ' ﬂﬁuﬂ] ssive spaced pairs of coupling el enent groups to
_tern1gabe t ie froviend#nt sof *t he fastengr gghain; (d) means responsive to
said arrival for spreading apart one of the successive pairs of opposed

bl ank tape pQgt] - ( ottom stop
~at a fixed’ p@f r#rqggt%g#ﬁ ﬁge‘g%?’éggg 521?‘%g o B%%ggéﬁt@% %f'?%@%ort ions. -
and eventually clinching the bottomstop; (f). said spreading neanaggglng
responsive t pai [ r Si ng t heMafread
pair of oppoged b?aﬁ?h%aﬁpgig%rf?gﬂ%@?gbmergtr)%/u%gerg\flv@t ﬁ%@#ggﬁe to cone =
toward each ot her ¢ydtfaktdred gm(ﬁsed beaded tape edges are t hr eaded one

t hrough a space between each pair'of the gripping legs of said one bottom
stop retained at said fixed point; (g) said noving nmeans being respon5|ve
to said thregsh ngméans For tmoetngithe nfasitbser ahaﬁnebnmummllgng the path in

ﬁ_ sai d predetermned direction until |eading endnost - 23 - coupling

el ements of .sai d ahangpai pathf owuphfmguéderinhle gmo&mreldemﬂminedd one bottom -

. stop retained at said fixed point;

direction;

{c) means for sensing the arrival of one of the successive T
spaced pairs of coupling element groups to terminate
the thement'of'the fastener chain;

(d) means responsive to said arrival for spreading apart:

" one of the succéssive pairs of opposed blank tape.portions;

(e)' means . for setting and retaining one bottom stop at
~a fixed point between the spread pair of Opposed blank

tape portions, and euen_tually clinching the bottom stops

(f) sald spreading means being responsive to said setting = o

of said one bottom stop for releasing the spread pafr
of opposed blank tape portions to thereby allow the

~ same to come toward each other uﬁt11'the opposed beaded
tape edges-are:threaded-one;throughva~spaCe befween
each pair of the gripping legs of safd one bottom stop
retained at said fixed point;

(g) said moving means being responsive to said threading
for further moving the fastener chain along the path

in said predetermined direction until leading endmost:

I~
L
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g



(h) -~ said spreadi ng means being responsive to ' ' f

conpressi ng.the opposed beaded tape edges agai nE ‘ﬂH“mﬁH[!mnmm stop on
opposite sides;,and (i) said-setting and retaihkhge mean® bei ny responsive
to said conpressing for clinching each pair of gripping | egs of Sajf!E}E:
bott om stop about the conpressed beaded tap®3etige of a respective he_o
the stringers. 4. An %ﬁparatus according to claim3, said spreadrmg
means conprising a paicpupkingrelsments @fspaikane maieeh coupldngr etemengat h,
‘each gri-pper having a pair of relatively novable gr{f menbers for gripping
a respeaki ve one of. tIgEOURS rAYRh spidone boktampstop petajretdr satkhi ng novabl e
bet ween a "spreading"ﬂaositi?n in which said grippers are spaced away from
one another with a nafiked Pl8%sance t herebetween and in which said grip
menbers of each said gripper .are closed, a "neutral' position in which said

B 207 8 TSR S O A a0 38 AR
Lcompr essing: post Lot cheh the oh BB DI ReCHR RRLS)

gri pper are closed. f‘&??h@? ??\Coﬂd?% n%@%@{-&ss%f rgh@g to claimd4, .

sai d spreadi ng neans or regul’ating the novenent of |
s-qi d grippers between said "spreading”, "neutral' and "conpressing",

o (1) said setting and retaining means being responsive to

-

N

safd compressing for clinching each pair of gripping
legs of said one bottom stop about the 'con’ipressed beaded R

tape edge of a respective one of the stringers.

4.  An apparatus*aﬁcbrdfng~to claim 3, said spreading means
combrisihg a pair of grippers disposed one each side of the
pafh,_éach gripper havfhg.a:pair of relatively movable grip
members for grippihg a respédtive one of the stringer tapes,
] said pafr of grippers being movable between a "spreading
_g~f ' position in which’said.grfppers are spaced away frqm'oné-
- another with a maximal disfance therebetween and in which
said grip members of each said griﬁpef are closed, a “néutra1“
'position 1h-which-séid'grippers are‘spacéd apart with an'
intermediate distance therebetﬁeen and in which said grip
members of each said gripper are opéned, and a “coﬁpressfng“
position fn-whfch said grippers are close to one another
with a minimal distance therebetween and in which said grip .

members fo each said gripper are closed.



05|t|ons sai d r|ﬁul ating nmeans conprising a pair of gripper hol ders

: p| vot al | y(ﬁME Ilﬁu frame, a cam nenber di sposed- between said
gri back and-forth,. and a pair of rollers carried

one each said grlpper hol der, said: can}nenber having a pair of cam
surigggh each haV|ng afirst, a seCOR& and a third cam portion. ofha
d | 1 to the _
or a0t LY RIS S, At ecciRdfha B STiTm ”%m's?ré@ﬁﬁm”se A and third
ai r+ppers
tcgmrrg\?{atltgﬁrﬂ?%rng M"gaﬂmuse'échf 5? P%@ q’ﬁe '&r’fzﬂantar"%tg%si ccorgi p:to
' n s for ving saird.cam
member back"APRERopepredd A snitahiE” etaitre o aE omprsTRg ?gshaft o
f a rack.
:FPSSH gds%porte B%@a;%a"??'gﬂ@ mg.an#]w%sqn rﬁﬂg*eﬁrofogﬁﬁggpgnesal d shaft .
and_meshi NioYéds iVehat if ‘Supdtha iy ﬂg&bﬁfam@e'rg%msp iphgdd! rack. 7.

An apparat us accordi ng to cam nmé nmovi ng nme urt her

conpri si ng patkéeh $aldP gt GsbroRoFdbird &dﬂifnbvalﬂl&db&ék 2RA@eeh, r 0d connected to
'said crank at an eccentric position and vertically movablé for turning sm;j

shaft and and-a 3air efird] terst baeriebadie breacthssial drﬂa’p@deﬁcﬁrd@?-ned angle. &
An apparatus according to claim4, said spreading means

safd cam member having a pair of cam_surfaces each having T ,~,;'
a first, a second and a third cam poftibn of“a_gfadﬁaTTy o | \*%_
increasing width, saidﬁro]lersfbging;fin-reSPonse to the : |
movement of said cam-member;.ro11ab1e.a10097saia,f1rst, second

and third cam'portion§ to thereby cause said gripper holders-

and thus said grippers to move toward and away from each |

o;her.

~ 6. " An apparatus according to claim 5, said fégu?afing.
means fﬁrther-1ncluding.mean§'for'mdving said cam member

_back and forth, satd cam-member moving means comprising a _ ‘\-}'
shaft supported by safd frame for turning through a predetermined

angle, a rack sljdab1y supported on said frame, and a toothed - -

wheel mounted on'safd shaft and meshing-with séfd rack, said

&P

cam member being mounted on said rack.

7. An apparatus according to claim 6, said cam-member
moving means further comprising a crank mounted on said shaft, ~
and an actuator rod connected to said crank at an eccentric -

position and vertically movabTe for turning said shaft and™



further incl.uding means for closing and openi NALAK ] rs of
each' said gripper, said closing and opening ngmunc“mullnmlmmrpal of
opposed hemi spherical projections disposed on said gki p"nehbers %gzg}ch
said gripper® at respective ends renote Lrgngtheir gri ppi ng ends, a tam
bar -having a tapering cam-end engagi ng salrd”hem spherical projections, said
cam bar bei ng novabl e between an advanced position in which said grip
menbers of ' each ssald teathpdmiheet throughi sade predetermined@ngbi tion in which
sai d- grip=menbers of ‘each sai.d gripper are opened. 9. Appar at us :
accordimgsto claim8, .including a pair of leaf springs acting on and urging

R i
PS5 T T SRR 253,
ek 20! ek L 8 RAG SR cFAVAIL e RO L2 S

push 19, bar a0\ hipe et KRS 3pfodld ROALeher A1 e ol Gt o

: - _ agpara according to cl ng a
cam sector TOUN! S SHF YAy WANODY SR BINA GEIORK fhIRBCIedts
; : remote from their gripping ends, and.a cam bar having a tapering
\/\/ ,'ca_m- end engaging said hemi"shheﬁca'! projections, said cam
bar being movabie_betweeh an ad#anced'posftion in whfch-éaid
| griplmembers of each said gripper are closed, and a retracted
posi%ion'in ﬁhich said grih_membe?sjof.each'said gripper

are opened.

9, -Apparatus according'to claim 8, including a pair of
:1eaf springs acting on and urging said grip members 6f each
o said gfippef to remain'in-its c1osed position.

10. An'apparatus.acCOrdfng to claim 9, including a pushing
u: | ~ bar-slidably supported on said_frame'fbr pushing said cam
bar to said advaﬁced position,.and an actuator lever pivotally
mbuntéd on said frame and'pfvotab1e between a “clqsihg“ position
in which said pushing bar and thus said cam bar are moved
to said advanced posfition, and -an "opening“ position in which
‘said pushing bar and thus said cam bar are allowed to return

“to said retracted position.



act.uat of” Iev spring actlng on said actuator | ever- to urge said
“roller aga| n j"ﬂ u "u m" said roller of said actuator |ever being,
in res sal d shaft and thus said cam sector through -
.an an oIIabIe etmeen gai d ni nor ~@Pameter and maj or - di arret er cam
eportlo o0 cause said actuator |ever to pivot between said "closing” and

" openi ng" po ti oaﬁeaﬁﬂag{%tugﬁgcmg?t%s wl c’fﬁhﬁg% rea}“O I ncl udi ng a

stop di spose adj ac ream o saT cam bdr for restricting

-the movement ¢ 215 Surntad) difsaid shift dhdTREVIRG - &*ﬂﬁhoﬁ-ﬁﬁﬁm\,\g&? bar is goved

fromsaid retract position to said advanced position en each sawd,
gri pper hol dghd W hiljoh-deaiaeri & poRLIdh, SAird1Tér RAFFFed 6n avatal |y noved
.fromsaid."neutral " position to said ' spreadl ng" position. _

' actuator lever, and a spring acting on said actuator lever

to urge said roller against said camfsector,.safd'r611er"

of said actuator Tever being, in response to the turning

of said shaft andgthusfsaid-tan"sectnr-through“an=ang]e,f £
rol1éb]e between said minor-diameter'and:majof-dfameten-cam L_ﬁ?
portions to- cause said actuator Tever to pivot between safd : _;F?“e
“closing” and opening positions. | ' |
| 12. An-apparatus:according to c];im:lo,-including a.sébﬁ .
| disposed adjecent to and downstream of said cam bar-for-restricting:'
the movement of said cam bar in such a manner that safd cam
bar {is moved from said retracted position to said advanced
~position when each said gripper holder with a respeetfye; |
one of said grippers is pivotally moved from said "neutral”
position to said "spreading” position. | ' | )



