2119436 METHOD OF AND: APPARATUS FOR APPLYI NG REI NFORCI NG FI LM PI ECES TO A
SLI DE FASTENER CHAI N' The present invention relates to the production of,
separablgﬂslide fasteners, and nore particularly to a method of and an(iji
appar at us for\applylng relnforC|ng filmpieces of thernoplastic synthety
resin to™a slide fastener 5 chai.n at its longitudinally spaced

el enent-free or. bl ank tape portions. U S. Patent 4, 2992§%§, sz?ued
Novenber 10, 1981, discloses an apparatus for applying fﬁ ng film

pi eces of thernoplastic synthetic resin to a pair of unengaged- 10 slide
fastener stringers at their longitudinally spaced el enent-free or blank
tape portions. In the prior apparatus, a reinforcing filmpiece is fused
conpletely to the blank tape portions of an adjacent pair by a shaping die
and a coacting ultrasonic horn at a single station. 15 The prior
apparatus is not suitable for use in production of separable bottom end
stop; in that preduction, a pair of pin-like nmenbers to which a pin and a
box of the separable bottomend stop are to be attached, nust be formed on
t he -2- blank tape portions of an adjacent pair along their inner edges,
requiring a relatively high operating tenpergtyre of the ultrasonic horn.
Thi's high tenperature inpairs not onIy the réinforcing filmpiece but also

G110 astener chain. Tor prilch oF BRRIATRARATUS, R abBLydwg |1 O
REINFORCING FILM PIECES TO A SLIDE FASTENER CHAIN"
i The present invention relates to the production‘of_
separable slide fasteners, and more particularly to a
method of and an apparatus for applying reinforcipg £ilm |
pieces of the:moplastic synthetic resin to é slide fastener
5 'chain at its longitudinally spaced element-free or blank _
tape portions. _ _
U. S. Patent 4,299,027, issued November 10, 1981,
disclosestan'apparatus for applying reinforcing film pieces
. of thermoplastic synthetic resin to a pair of unengaged-
A 10 slide fastener'st;ingers at their longitudinally spaced
element-free or blank tape portions. in the prior -
‘. | apparatus, a reinforcing £film piece is fused completely to

the blank tape portions of an adjacent pair by a shaping

L AT

die and a coacting ultrasonic horn at a single station.

15 The prior apparatus is not suitable for use in production
of separable bottom end stop; in that production, a pair of
pin-like members to which a pin and a box of the'separable

bottom end stop are to be attached, must be formed on the



fasteners, cannot be obtained. According to a first aspect of the

i nventjon, there is provided a nmethod of applying reinforcing film pieces
10 (yefythernoplastic synthetic resin to a slide fastener chain including a
‘pair\‘ conti nuous stringers for production of slide fasteners each to
‘havea separabl e bottom end stop, each stringer having successive spasgd
groups of coupling el enents ngugtgd on a continuous stringer "tape along a
core 15 cord extendi ng al ong | ongi tudi nal edge of the tape, the

ST bRk §aBe B8deiBRsCOECaROhdsARLAY FAYROATHNG! thisETRRER I C Synthetic

fibers, cessive groups of coupltng e S on one stringer tape

bei gggblt ereqd3geHgat Pe2RROFRLY ROGR! 8BBRARLNgUEEMBSrQEus@UBEI Ng el enents
on 20 {he ot her Stringer tape, thé fastener Chain having successive

spagnd pakkssehieprpegAd birank hiaph RempeeAtube! WepaikBensyccessive spaced
pairs of coupling elenment groups, said nethod conprising the steps of: (a)

movonlyt bhef aeiafercihgi Silmnpitodi batl glabobheasbringerst path; . (b)
tenporarily stopping the novenent of the fastener chain every tinme each of
5t hetapesessWithsphiedarrangemgatra stfflichkntaguapdtyi ofissdideves at a
first working station; (c) _feeding acontinuous reinforcing filmstrip of

t heEnspeneri ehajny hEorcpreduationgrfuserparablei slideform 5 steps of a

predeterm ned di stance equal ,to_the length of one reinforcing film piece,
to $aFEePRrSy fBRRPRgDE: gbtained. o N

Accbrding to a first aspect of the invéntion, there _
'is - provided a method of applYingfreinforcing'film pieces ~/
10 of thermoplastic synthetic resin to a slide fastenértchain

including a pair of continuous stringers for production of

slide fastehers each to-havea'sepa:able bottom end stop,
each stringer having successive spaceé groups of coupling
eleménts mounted on a continuous stringer tape along a core
15 cord extending along a longitudinal edge of the tape, the
stringerltape and the core cord béing coﬁposed of
thermoplastic synthetic fibers, the successive groups of
coupling elements on one stringer tape being interengaged
-with opposite complementary groups of coupling elements on
20 'the other stringer tape, the fastener chain having _ <
successive spaced pairs of opposed blank tape portions

between the successive spaced pairs of-coupling“eiemept

groups, said metﬁod comprising the steps of:

(a) moviné the fastener chain longitudinally along a

(8]

first path;
(b) temporarily stopping the movement of the

fastener chain every time each of the successive spaced



al ohg a second path extending perpendicularly to said first path in
substantially the same plane as said first path; (d) severing a reinforcing
fikmpiece fromthe 10 continuous strip each tinme when the latter has

been f&d by said predeterm ned di stance; (e) placing the severed TN
rei nfof€ing filmpiece on the fastener chain across one of the successive(!é/
spaced pairs of blank tape portions at said first working station; 15

(f) applying pressure and ultrasonically-generated heat to said one pair of

bl ank tapd portions and said reinforcing filmpiece thereon at said first
working station to fuse the reinforcing filMdi®ece to said one pair of

bl ank tape portions, onl t, therr inner narginal areas 20 _.and also to

shape such fused RatE? n%# qb’o?‘pf PR PRSI YH AR A Fes G dHEsbomerkdngs a
pair of pin-like penbers.to which a pin and a box of the separable bottom
end stop are to be attached respectively; and (g) further applying pressure

and heat to said one 25 (cpaféedlfndﬂaaﬂlﬁniz@H@o@?@éi%r?:&%i‘?_iﬁ.ln{(?t%é%@fng

filmpiece thereon at their superposed areas except sa ers,
when sai d one pai Ehéfmdpradeiapsyittidt N Scediid Nongitdnd itdad 1861 R0 G | M
piece partially fused thereto, arrives at a second working station spaced
downst r eam f riom ssteps i ofta varddete miated rdiad tangres @igrhall 1tk that lendeBo@di NQ
to.-a second aspect of the invention, there 5 is provided an apparatus for
appl yi ng rei nf or co®g) reinfpraing Hflm mdenel & isrisy finst workding tstakion
slide fastener

(N

along a second'patb extending perpendicularly to said first
path in substantially the same-plane as said first paths
(d) severing a reinforcing film piece from the
10 continuous strip each time when the latter has been fed by
said predetermined distance;

(e) placing the se&ered reinforcing film piece on
the fastener chain across one of the successive spaced
lpairs of blank tape portions at said first working station;

15 (£f) applying pressure and ultrasonically-generated
heat to said one pair of blank tape portions and said
A reinforcing film piece thereon at said first working
station to fuse the reinforcing £ilm piece to said one pair
of blank tape portions only at their inner marginal areas

20 and also to shape such fused marginal portions so as to

i <4

provide along the core cords a pair of pin~like members to
which a pin and a box of the separable bottom end stop ar=z
to be attached respectively; and
(g) further applying pressure and heat to said one
25 pair of blank tape portions and said reinforcing film piece
thereon at their superposed'areas except said pin-like

members, when said one pair of blank tape portions, with



.20.." - (a) a frame having a guide table fof supporting

chain including a pair of continuous stringers for production of slide
fastenegrs each to have a separabl e bottom end stop, each stringer having

succe e spaced 10 groups of coupling el ements nmounted on a conti nuous
erin ape along a core cord extending along a |ongitudinal edge of -t he
t ape, e stringer tape and the core cord being conposed of t her mopl asisc

synthetic fibers, the successive g[pups'of coupling el enents on one tape 15
being interengaged with opposite conplenmentary groups of coupling-el ements

on t hen@tFeintSPeing eI TRSprEes Sdwt T lBY i Ntk &dICORESINE, SPACEsPai rs of
opposed bl ank tape portions between the successive spaced pairs of coupling

el enegd fHreudsnd Sedtk b o € tow P ded Nbwidkream from (sRid@ frane having a
gui de table for supporting thereon the fastener chain; (b) nmeans for noving
t he ffbtsnevoribng $tationdilond ysaldnfirst ipathpath over said guide table;
(c) a first sensor disposed upstreamof a first 25 working station on

said first paedordingletedc isecont agpeakiodt dfheninwdntion sudpessi ve spaced
pairs of blank tape portions to said first working station; -5- (d) a
fSst ekerproridedtan approatusl for aapplyingrereinfopeing £y connected with
said first sensor for tenporarily stopping the novenent of the fastener s

chai rPiRRes *f thewpropiashic senkhetire RN kR arsidde fastepers  first

01 a8 *hhdlial S IR0E "SF LSSEL Ve CRELIYRS dgirToreing Tiim
production of slide fasteners-eacht; have a separable | -
‘bottom end stop, each stfinéer having successive spaced

10 - groups of coﬁpling elements mounted on a continuous
stringer tape along a core cord extending along a.
longitudinal edge of the tape, the stringer tape: and the
‘core cord being composed of thermoplagtic-synthetic-fibers,
the successive groups of'coﬁpling elements on one tape -

15 being interengaged with'opposite complementary groups.éf

'coupliné-elements on the other tape, the fastener chain
having.successive spaced pairs of opposed blank tape

portions between the successive spaced pairs of coupling \;;

1ie1ement groups, said apparatus comprising:

&

thereon the' fastener chain; | : -
(b) méénsﬁfo:'moving-the_fastener chain
longitudiﬂally along a first path over said guide table;
(c) a first sensor disposed upstream of a first
25 . working station on said first path for detecting the
approach of one of the successive spaced pairs.of'blank

tape portions to said first working station;



strip of thernoplastic synthetic resin longitudinally, in uniformsteps of
a-predeterm ned di stance equal to the I ength of one reinforcing film piece,
to said first working 10 station along a second pat h extending ;o
perpendicularly to said first path in substantially the sane plane -
firstspath; (f) a cutter disposed upstreamof said first working station on
sai d secpnd path and operable in tined relation to the stepw se feeding
operation of said feeding nmeans for 15 _sgverinng a reinforcing film piece
fromthe continuous strip each tine when the strip is fed by said .

predet er i ned di stancqa)( @ fas@enBReEhERKaBEBphaGkpapted ObYy Nsal @Ngr s
second path across said first working station for gripping 20 a |eading
end of the seveind dpeiraftiveilyg conhectiedc@ithdspidcEngstheensse Hort he
fastener chain across said one pair of blank tape portions at said first
wor ki ng st at i orkemplorax idlyaisitogrdng &he movementngfuktheafastendénrohain
vertically aligned with one another at said first working 25 station_and
novabl e t owar d "hee S PnePiE fobRanki taperpertéprasi aFriveshat neaident

of said gripper_.for applying pressure and ul trasonically-generated -heat to
sai d one péfr fl:ﬁé—w%&kﬁpﬁnﬁgﬁgﬁgnportions and said reinforcing film piece

thereon to fuse the |athengbRestod RaBaRAL! 0koRkiRlohEPEPRELLANS, OB ¥y ot

their inner marginal areas ANd al's0 to°S pe suc used margrnal~portrons

sO as to 5 Pre@\vd ; I spai bRk k& rs;5Lo

o oh S an D MRS S gt Rodha1ERII
3 uniform steps of a predetermined distance equal to the

length of one reinfo;cing film piece, to said first working

10 station along a second path extending perpendicularly to
said fifst path in subsfantially the same plane as said first path;

(f) a cutter disposed upstream of said first Qorking

statién on said second path and operable_in.timed felation
to the stepwise feeding operation of said feeding means for

15 severing a reinforcing film piece from *he continuous strip
each time when the strip is fed by said predeterminéd
distance;

\.2. (g) a gripper movabie back and forth along said

second path across said first workihg staﬁion_for gripping

20 a leading end of the severed reinforcing film piece and Izt

&

placing the same on the fastener chain across said one pair

of blank tape portions aﬁ said first working station;

(h) a shaping die and a coacting ultrasonic horn

vertically aligned with_one another at said first working
25 station and movable toward and away from one another in

timed relation to the movement of said gripper for applying

pressure and ultrasonically-generated heat to said one pair



'stop are to be attached respectively; and (i) a heating die and a
coacting heating punch vertically aligned with one another at a seco

wor Ki 0 station spaced downstream fromsaid first working station al ong

sai d h\ t path, said heating die and punch bei ng novabl e t.oward one
anot h or pressing said one pair of blank tape portions and said
reinforcing filmpiece thereon at their superposed areas except said

fi n-like 15 nenbers, when said one pair of blank tape portions, with the
einforcing filmpiece partially fuéed there- to, arrives at said second

working station. It is believed possible by means of the invention t
provi de aofebhémk ctage fAdTh o And sadichod iafdrgppar dide bye@® whic

good quality of slide fastener chain, suitable for. production of separable
slide fastBPrean kanfuse duieilfiden it $adids 9nsePRéTe@fpBIarki e by nmeans of

| yi.ng nmethod in which the 25
éthﬁélfﬁﬂsgrﬁﬁFkFﬂa station can be

controlle depe I 0, tenperature at the second
l S'@tp Wcﬁ% Q’u H mééﬂhet a%sdena pry%t 10NsS sgtgs%

t he |nven |on t o provide rei nforcing-filmapp
[ Usi ng. antPRRAPTREL ST herruiiy ot (v

wor ki ng s |on i'ce versa I"i'ng “accur 8 easy

appl '§at'|9£‘o@Idé he1 664 nEky ce&gefddmsp'aec‘p%%rt%fﬂa%nslnﬂs h@ﬁaspsf chain for

I eved possible

production of the separable slide fasteners. s al'so
by neans g§ whech nwesid adhd of dox dm&@%@pﬁqa@u% aefdthlﬂeeﬁeactl ng

ul trasonic horn at
stop are to be attached respectlvely, and
(i) a heating die and a coacting heating punch
"vértically aligned with ons another at a second working
10 station spaced downstream from éaid first workiﬁg station
along said first path, said heating die and punch being
movable toward one-ahother for pressing éaid one pair
of blank tape portions and said reinforcing film piece
thereon at their superposed areas except said pin-like
15 -members, when'éaidSone béir oF.blank ¥ape portions,
with the reinforcing film piece'partially fused there-
to, arrives at said second working station.
It is bel;eved possible by means of the invention to provide
"é'rein?orcing-film'applying method and apparatus by
20 which a good quality of siidelfastener-chain, éuiﬁable
for produiction of separable slide Fasteners,.can.be
abtained.
It is also believed possible by means of the invention to
provide a reinforcing-film applying method in which the
25 fusing and shaping time and témperature at the first
working station can bé controlled independently from
the fusing Eime and temperature at the second working

station, and vice versa, thus enabling accuratz and easy
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the first working station to be constructed in precise agreenment with their
desired operating conditions, irrespective of the desired operating

condi tions of the heating die and the coacting heating punch at the/I0™,
secord working station, and vice versa. The invention will be descHi éj;%by
way o exanple with reference to the acconpanying drawi ngs in whic
preferrf enbodi nents of the present invention are shown by way of
illustrative exanple. In the drawings:- 15 7 . FIG 1 is a fragnentary
~plan view of a slide fastener chain, showing an elenent-free portion before
a pair of reinforgpppidat ddiECathd SaAMTdrRd igheriamo ,ieBesOBocaRd suUidece
of the fastener chain) by a pre- ferred nethod i.n accordance with the
present inven- 20fastemer HKaiR ffor prnddaetdiomn lofr the Be@arablshsbidg t he

el ement-free portion after the reinforcing film pi eces have been applied
thereto; FIG 2A fastemg¢esysinilar to FIG 2, showing a 25 nodified form of
t he processed elenent-free portion; FIG 3 is a vertical cross-sectional
view of a preferred r&fnidriistyPpliayed Rossiblg Bymeens @f thebdayention fer

i nvention, show ng the sape along a, path of the fastener chain; FIG 4
s a fragnentary g’é?sf)'éiﬁ’r'?/% %v@"%&%ﬁaﬂ%’s‘”&ﬁ t4l¢gasgpienBonppat at us,

showi ng t e mannef, Lne W e, &Pty ol ST Yo TLREEST! 3r38YEE S0 S

“froma pair of Continuous strips app
= agreement with their desired operating conditions,

.\yj irrespective of the desired operating conditions of
the heating die and the coacting heating punch at the
10 second working station, and vice versa.

The invention will be described by way of example
with reference to the accompanying drawings in which
preferred embodiménts of the present invention are
shown by way of illustrative example. In the drawings:-

15 FIG. 1 is a fragmentary plan view of ‘a élida
fastener chain, showing an element-free portion before
a pair of reinforcing Filﬁ pieces is applied thereto
L-( (one an each surfaze of the fastener chain) by a pre-

ferred method in accordance with the present inven-

&

20 tiong
Y FIG. 2 is a view-similar to.FIG. 1, shawing th=
element-free portion after the reinforcing film pieces
have been applied thereto;
FIG. 2A is a view similar to FIG. 2, showing a
25 modified “crm of the processed element-free portion;
FIG. 3 is a vertical cross-sectional view of a
preferred reinforcing-film applying apparatus embodying

‘the invention, showing the same along a path of the



~fastener chain; and FIG 5 is a transverse cross-sectional view taken al ong
line .V of FIG 2, showing the reinforcing film pieces having been

_partif fused to the element-free 10 portion. FIG 1 shows a slide
faste chain 5 to which reinforcing. filmpieces 9 of thernoplastic [,
synthetfc resin are to be applied, by the apparatus (FIGS. 3 and 4), fEF

production of separable slide fast&gers each 15 to have (in due course) a
separabl e bottom end stop (not shown). The fastener - chain 5 conprises a

pair of continuousg stringers, each having successive spaced groups 6, 7 of
coupl i ngfcee? WMt ed on a continuous stri nger tape 1, 2 along a core

cord 3, 4 egﬁﬁqdifgszoa qr%e%géagryg%#%igggltiggggigtﬂl’t hWethare. The

successi ve oups of coupl n one stringer tape 1 are

i nter en% M&ﬂwo?éqﬁe@ﬁg@’y sHoMPg €nef mapqBli 3@ el enents on

the oth ringer tap el ng successi've spaced pairs of

el ement - fr &6, 25 o Hir W Ate i AW I1ANS P ilkeleweanr Eheete@cessi ve spaced
pairs of coupling element group 6, 7. The stringer tapes 1, 2 and the core

cords 3,féoml$ FOIPaSed At iMAIul st iged iahds)inst aghpildeldi lter theor a purpose
descri bed bel ow. -9- As shown in FIGS. 3 and 4, the apparatus conprises °
a frame fawvtdwem chaile; teid e (including a first and a second guide plate
24,42) for supporting thereon the fastener chain 5 along a horizontal first 4
path 22 (FI@I®),5 aipaartransverse cross-sectional view taken
along line V-V of FIG. 2, showing the reinforcing film g)
pieces having been partially fused to the element-free
10 portion. _
FIG. 1 shows a slide fastener chain 5 to which
reinforcing film pieces 9 of thermoplastic synthetic
resin are to be applied, by the apparatus (FIGS. 3 and
4), for production of separable slide fasteners each
15 to have (in due course) a separable bottom end stop
(not shown). The fastener chain 5 comprises a pair
of continuous stringers, each having successive spaced

groups 6, 7 of couPlingyelemengs mounted on a continuous e

" stringer tapes 1, 2 along a core cord 3. 4 extending

E )

20 along a longitudinal edge of the tape. The successive
groups 6 of cbubling elements on one stringer tape ' ' @
1 are interengag2d with opposite complementary groups
7 of coupling elements on the other stringer tape 2, -
there being successive spaced pairs of element-free
25 or blank tape portions 8 between the successive spaced
pairs of coupling element group 6, 7. The stringer
tapes 1, 2 and the core cords 3, 4 are composed 3f thermo-

plastic synthetic'fibers for a purpose described below.



5 of feed rollers 20,21 (one 20 of which is a driven roller) and a guide
roller 19 di sposed downstream and upstream respectively, of the guide
table 24,42 for noving or feeding the fastener chain 5 | ongitudinally al ong
thefirst path 22 over the guide table 24,42 in a predeternined } =
dirétiion, rightgwardly in FIG 3, a first sensor 23 (described ég%%Mb for
detecting the approach of one of the successive spaced pairs of k tape
portions 8 to a first working station (described below), and a *
fastener-chain stop (described bel ow) operatively connected with the first
15 sensor for tenporarily stopping tie9 rmovenent of the fastener chain 5
when the detected pair of blank tape portions 8 has arrived at the first
wor ki ng stati.on. The®i$hawnsdds il CrRad 4y ithel agparatpscFempriges as

whi ch i i | ted t f b .Di 29.20 d which

nolr?ral :; 5:;2%%/&'6@3%1% eag - g" esg%br%aggnt%"%il\%%tn 3 fifRE 5?‘ et Flﬁfgl°8+ls-an
B; ti he of t i

Cenerally i R a9 HE eublRirtifigl s ABRTEheY sREOLRELS

in an upper mfdle; ¥ alvnpa Wealddmeali Fiead patsl 2bherkgel 85,25 p%hfvef 28

~comes into engagenent. with the opposed coupling elenent groups 6,7 of the
fastener Xhaiof Feddhadldarar 20624r (dnepi200if whitheidi aedki@anofoffeslrow A
T, agai nst the - 10 - bias of the spring 30. Upon arrival of one of the
“succeéssi ve pand afgudldenkalder 6r dispeoseéd doenseream hedenpa8rpampts, in
the direction of the arrow B, to actuate by its other end a switch LS1
@ch pr oducespesitdyalyiolof the guide table 24,42 for moving or -

 feeding the fastener chain 5 longitudinally along the first
~path 22 over the guide table 24,42 in a predetermined
10 direction, rightgwardly in FIG. 3, a first sensor 23
(described below).for detecting the approach of one of the
successive spaced pairs of blank tape portions 8 to a first
working station (described below), and a fastener-chain
stop (described below) operatively connected with the first
15 sensor for temporarily stopping the movement of the
faSteher chain 5 when the detected pair of blank tape
i,/ portions 8 has arrived at the £irst working station.
The first sensor 23 (FIG. 3) inéludes a feeler lever
28 which is pivotally supported on the fraﬁe by a pin 29

20 and which is normally urged by a compression spring 30 to

o

pivot in the direction of an arrow B; a tip end 27 of the
feeler lever 28 thus normally projects centrally into the
path 22 of the fastener chain S5 through an aperture 26 in
an upper guide plate 25. When the tip end 27 of the feeler
25 lever 28 comes into engagement with the opposed céupling
- element groups 6,7 of the fastener chain 5, the feeler

lever 28 pivots in the direction of an arrow A against the



S initiating the operation of the fastener-chain stop, as described bel ow
The fastener-chain stop includes a horizontally extending menber 31

di spoged; el ow the path 22 and having an upwardly angled tip end 32. At the

. ot her{epd/33 renote 10 fromthe upwardly angled tip end 32, the stop'¢
mexbe is pivotally connected to a free end of a vertical |ever 34 which

is pivotally supported on the franme and which is normally urged | eftwardly,

i.e. in the direction of an arro®~ by neans of a spring 35. Aroll 36 is

nount ed on 15 the stop nenber 31 and i rid&hdOerwe pair of guides 37,38
on alﬁéé | G2 ¢ 15! PHPE L ngt B0 (HPPR %"e‘?’t‘f%];l??;/ 6rr%€abl e between its raised -
posi tTon i

in which the tip end 32 of t dEgs BdelerilseeXed into a
spacgs@ecégggbelbaheSmaénbl%Ekoﬁ%%%éﬂg§$§%%ptabe portions 8 of an adjacent

pair, and 20 its lowered positiop j pebwiBe topachuabe BY the stop
menbesg3pivotset Lacthe éaFegFlPﬂe°ga#ﬁegg; ‘Thus t he stoEOnenber 31 is

hori zontal |y novable, i, res Sgnieht Beofuvesah gbgeARNEOEf the vertical
Ieveriaé,oaheNQePﬁeapéyﬁtfg gg?wggn a'?irst position where _the tip end 27
of the 25  stop nenberé%#f§§ 5?5meeedgﬂanethshgﬁécétep'béﬁmeen t he
ogposﬁdﬂﬁiﬂﬂ%nﬂaﬁéepﬁpﬁ S of an adjacent pair, and a second position
where the novenen 4? the fastener. chain 5 is halted and the tip end 32
of thdesa{? 3L is retracted out of the p%}h.ZZ. Eht ertical support
. : TR - tal: . :
40 is normal |y ur chd i stomdhgioas Gh, Qr L2OR%S qﬁ\e/ direction of
RS hal

an arrow E, .
W tCh&E&ﬁa{HE X&hbéfall disposed below the P
- ' : remote

an upwardly'angled'tip'end'Bz. At the other end 33
| | : ber 31 is

10 from the upwardly angled tip end 32, the stop menm e

' i ' er 34
ivotally connected to a free end of a vertical lev
P _

L hich is
which is pivotally supported on the frame and W

i ; i ion of an -
normally urged leftwardly, 1.e. in the directio

24 is mounted on
arrow D, by means of a spring 35. A roll 36 is MmO
r -

i i i 2 of the
between its raised position 1in which the tip end 3

3 1
stop member 31 is inserted into a space 8

. . )

2' ' td . h

-h ' ] the stop
member 31 is retracted out of the path 22. Thus

p .

] i of the
22 between a girst position where the tip end 27

25

jac i and a
pposed blank tape portions 8 of an adjacent pailr,
° .

| : r chain 5
econd position where the movement of the fastene
s -

g

a spring 39. Upon 5 a{&?eﬂiﬁaﬁi Kawisgal fromtheo

':J
(FIG. 1) between N

8



support 40 is novable to its raised position under the biasing force of the
spring 39 in a well known manner, whereupon the stop nenber 31, with, |ts
tip end 32 in engagement wth t he | eadi ng end of one of the succ
pairs; ‘of coupling elenent groups 6,7, is noved in the direction
Cto be advanced or second position in a well known manner. The
vertical support 40 is lowered, i.e. in the direction of an arrow F, to its
I owered position against the bi as of the spring 39, and the 15 verti cal

| ever 34 pivots counterclockw se: under the asing force of the spring 35
to cause the stop nmember 31 to be noved, in‘the direction of the arrow D,

to its original jornfited &R ‘? El‘l@ntq.?seﬁcf(#léf ﬁdb thandd 3171

apparatus al so conprises a feed uni for feedlng a pair of
continuous rei nfeEgabledi bitt SO£ | Bise Spatis 2d. timy Wﬁ?dalc Suppdiat i rigsin
longitrudinally stepwise, i.e. in uniformsteps of a predeterm ned distance
equal to the | engthablycuegedi tdwaxd nipts i tad ged quodi tian,t He &.i rist ther ki ng
station along a substantially 25 horizontal second path extending

per pendi cul ar | ydipechionjeftanparrde En YReant ief 1/ aprdnga@d® .l Hpon The
feed unit- 51 includes a Etepmase fegd devi ce 54‘§Perat|vely connected W th

a drive nechani 5FghBE Of 2 gignak et r AN FAFHLSE t he
-devi ce 54, dlsposed bet

f | 52, 53,
movabl e back antPRPIH g&o’n"@ T‘?]‘éa%gecgﬁ?lin’p%% n’%ﬁ‘# eprgfs%q%s a?ﬁp&h €and
| over members OfLLanQ%%%%% f Gﬂépgﬁf?hé“§ﬁwﬁﬁ“é’déll known manner,

NP

whereupon the stop member 31, with its tip end 32 in
engagement with the leading end of one of the successive

10 pairs of coupling element groups 6,7, is moved in the
direction of an arrow C to its advanced or. second position
in a well known manner. Then the vertical support 40 is
lowered, i.e. in the direction of an arrow F, to its
lowered positicn against the bias of the spring 39, and the

15 vertical lever 34 pivots counterclockwise uﬁder the biasing ’

- force of the spring 35 tc cause the stop member 31 to be
moved, in the direction of the arrow D, to its original or
first position, as is well known in the art.

. The apparatus also comprises a feed unit 51 (FIG. 4)

20 for feeding a pair of_continuous reinforcing £ilm strips
52,53 of thermoplastic synthetic resin longitrudinally
'stepwise, i.e. in uniform steps of a predetermined
distance equal to the length of one reinforcing £film piece
9, t§ the first working station élong a substantially

25 horizontal secohd pathlextending perpendicularly to the
first -path 22 in substantially the same plaﬁe. The f‘_éed unit 51
includes a stepwise-feed device 54 operativelQ connected with a

drive mechanism (not



5 the reinforcing filmstrips 52,53, respectively, is novable along a

pair of rectangul ar paths 57,57, respectively. A cutter 55, in the form of

wor King//station. The cutter 55 is operable in tined relation to the -

o a p%z:;ﬁf scissors, is disposed between the feed unit 51 and the first

st ep

reinforcing filmpieces 9,9 froqpé%e respective continuous strips 52,53
each time when the latter have be

doubl j i o i j d f th
ou %\%dknpggo Wrat"y Bkl grfégﬁg% 'tdr?;‘%giieatd’évﬁc@_ﬂ &g of the

first station, 1S nova

Féd'by t he predeterm ned di stance. A

e 10 feeding operation of the feed unit 51 for severing a pai <of

_ _ : rection-!ndicate by arrows G H
al ong YelifreedC e R rAnTor i fHilsl seRilpsnG2stsal,i Gy hijvalilienpi ng the

respective | eading ends of the severed reinforcing film pieces 9,9, and for
pl aci Hadkh @A fordh IR tthes Wdaads path, ofhitllke of gadianesf alpgier 5 across a
pair of blank tape portions 8 having arrived at the first working station.
The dand & .cyerpmambes scwfpriheedevipe 540f disposiedotaitivardlys o8, 59, a pair

of pivotable jaws 60,61, and an actuator cam 62. The upper and | ower jaws

6 61 tivee qeinficriding £ilmadiztipsnisize S30s reapactived upde maweblener

non-pi votable jaws .58,59, respectively, between a closed position in which
t he umdang apag o Hectanmudar Pajihs SdnéTor nafpPectively.. Ay severed

reinforcing filmpieces 9 and,_|I|ikew se,_ the |ower Laws.59,6¥5€re closed to,

orip tTREERIMAS sferthe faTh flith PaLY R sSSP d A IFRIF
whi ch bath the upRer ANd, oW J:'%:R8 A1 bt WSk idh.
‘The cutter 55 is operable in timed relation to the stepwise
10 feéding operation of the feed unit 51 for severing'a.pair
of reinforcing f£ilm pieces 9,9 from the respective
continuous strips 52,53 each time when the latter have been
fed by the predetermined distance. ‘
A double gripper 56, normally disposed immediately
15 downstream of the first'working station, is movable in the
directioh indicated_by arrows G,H along the second path
across the first.working station for grippiﬁg-the
respective leading ends of the severed reinforcing film
fpiedés 9,9, and for placing the same on opposite surfaces
Eﬂ'l;qf'the fastener chain 5 across a pair of blank tape
portions 8 having arrived at the first working station.
The double gripper 56 comprises a pair of non-pivotable
jaws 58,59, a pair of pivotable jaws 60,61, and an actuator
cam 62. The upper and lower jaws 60,61 are pivotally
25 - movable with respect to the upper and lower non-pivotable
jaws 58,59, respectively, between a closed position in

which the upper jaws 58,60 are closed to grip one of the

sition in

)

<]



S rel ease the two reinforcing filmpieces 9,9. A conpression gpring 63

i s nmount ed between the pivotable jaws 60,61 to normally urge th€isN\gri ppi ng
or front ends away from each other (open position). Wen the Qﬁé%for cam
62 is-inserted, by the action of a piston 66, between the 10 “piv0table
jaws 80, 61"at their rear ends 64,65 remote fromthe first working station,

the gripping of front ends of. the pivotable jaws 60,61 are noved toward
each ot her against the bias of the spring B Tclosed position). In FIG 4,

when the piston 66 i df i id i 15 L :

phant o' phesceverekcrabrdikelSuoE 8 phefedace APrieribe
' of the pjvotable ja .61 b f a.pai . :

69,76, "eac non%m'%’a SRR R R R TR G R T

stationary nmenbet 67 . 20. . t t ' L NQs ' .

shapi ng die 50r5ﬁ8§8r§§33t?ﬁﬁmu?%?ggoﬁ}caﬁgr%hzébgﬁgﬁég??fégﬁ gogP%g%ed

(with one anot hgpeangnar GoRYabha igWeEdia0d J8GK0{50TbLNErangpés  ton Limed

relation to the novenen gripper~56. Upon placenent of the severed

Teinforci”g fila1Bh8eeEnd eWol PRidBorcingt enehm phatas59,9bhe Ahepmpgedstonl
apd the ulfrasonic .horn 48 are novable toward one another for applying

pressure and ukprangnssakkymoaneedt Bdtheah theappabtable jaws160,6bl tak
t ape portions 8 and the reinforcing filmpieces 9 thereon to fuse the

latter to the parmatiybuzgle thpérpgrippiag8ounfyoat endsr avayefromr gaahl
areas (including the core cords 3,4) and also to shaee such fused margi nal
3 other (open position). When the actuator cam 62 is
~ inserted, by the action of a piston 66, between the
10 pivotable jaws 60,61 at their rear ends 64,65 remote from
the first working station, the gripping or front ends of
the pivotable jaws 60,61 are moved toward each other
- against the bias of the spring 63 (closed position). In
FIG. 4, when the piston 66 is moved from its solid line
15 position to.its phantom line position,'the'éctuator cam 62
is retracted from the rear ends 64,65 of the pivotable jaws
- 60,61 by means of a pair of compression springs.89,70;*each
/ mounted between a rear flange of the actuator cam 62 and a
stationary member 67,68. |
20 At the first working station, a shaping die 50 and a
g" _ coacting ultrasonic horn 48 are vertically aligned with one
another and are movable toward and away from one another in
- timed relation to the movement of the gripper 56. Upoﬁ
placement of the severed reinforcing film pieces 9 on the
25 fastener chain 5, the shaping die 50 and the ultrasonic

horn 48 are movable toward one another for applying

pressure and ultrasonically-generated heat to a pair of



ons so as to provide, along the core cords 3,4, a pair of pin-like
menbef Syl Il (FIGS. 2 and 5) to which a pin and a box of a separable

- \id stop (not shown) are to be attached. At a second working station

tely 10 downstream fromthe first working station along the ...

h, a heating die 78 and a coacting heating punch 77 (FIGS. 3 awry

4) are vertically aligned mﬁth.pgf anot her, and .they are novable toward one

anot her for applying pressure an %ﬂ?rasonically-generated heat to a pair

of 15 p1 k2 Hage? o RAIHL B ahdP el %lﬁ?ﬁ%ﬁrﬁg %gﬂrfﬂ‘y?éne%i eces 9 thereon at

t heir superposed areas except the two I 8519 when the pair

of bl ROrd | | l.f i ihl.m pieces 9 partially fused
there?éy&( FI G h%)%daésw}r% \\/;#aet@?h&éqggegc B r\?\%riibr}én& g:ﬁp(?n as the 20

fast ensriciivig) & drly Wi e Viather Miryital Wedss (deicadidhgdy a second
sensor 71 (FIG 3) inmediately upstream of the second working station. The
secondheegnye Zodds|3udes and adlser toe\shapd siluhc Ifusedyimaxigdinag supported on
the frame by a pin 74 and which is normally urged by a 25 conpr essi on
spri nPorEkansispotas Fa mrayideot iadeng the marevaeprds Sid 0@ @adrend 75 of

the feeler, | ever 74 thus normal l rojects centrally into the path 22 of
the f &ét é?fé‘r'%'c‘ﬁ‘ﬁﬁ“@bers-- lﬁnﬁ t rI(pﬁfgh 2y &k e Whichh & IRdnupper gui de
pl ate 25 en t tip end,75 qQf the feeler |ever 74 cones into engagenent
i IR o R0 P A R A e O a6 5P 0k (SBeMeAZehal n o0t he
feeleﬁtéeﬂgaaéggéﬂé@qts in the_ _

At a second working station spaced remotely | S

10 Jownstream from the first working station along the first
path, é.héating die 78 and a coacting héating punch 77
(FIGS. 3 and 4) are vertically aligned with one another,
and they are movable toward one.anoﬁher_for applying
pressure and'ultrasonically-generated heat to a pair of

15 blank tape portions 8 and the.reinforcing £ilm pieces 9

thereon at their'superéosed areas except the two pin-like

members 10,11 when the pair of blank tape portions 8 with

the reinforcing film pieces's partially fused thereto (FIG. i;)

" 5) has arrived at the second working station as the
20 , fastener chain 5 is further moved. This arrival is
detected by a second sensor;71 (FIG. 3) immediately
upstream of the second working station. The second sensor
71 includes a feeler lever 74 which is pivotally supported
on the frame by a pin 74 and which is normally urgedlby a
25- compression spring 76 to pivot in the direction of an arrow
; a tip or one end 75 of the feeler lever 74 thus normally

projects centrally into the path 22 of the fastener chain 5

0]



5 . direction of an arrow | agai nst the bias of the spring 76. Upon arrival
of one of the successive pairs of blank tape portions 8, the feeler |eyer

74 pivots, in the direction of an arrow J, to actuate by its other
swi t chLS2 whi ch produces a signal for initiating the operation of
heati ny‘di e 78 and punch 77. The heating punch 77 is secured via a+¥
i nsul ator 79 to an upper plunger 81, and +hkESheating die 78 is |ikew se
secured via a thermal insulator 80 to a | ower plunger 82. In operation, a
slide fastener thoowgls &5 apenture 13 inpeheuppenoIwide Platghtdhar dffen
along the first path, 22 through_t he- aratus (FI G ﬁéavia,the ui de

rol ler 19 by t Hehe cetP rend of3 oH he DECYRT Tk COReRSRTR ¢RFagemsnt

opposed bl ank tape portions 8 conmes tp the tip end 27 of _the fegler |ever
28, the Iatter-V%t%i%%@a???°%%@eﬁ°?ﬂ1{%%.%hﬁmgHFr%E??Bﬁ & tﬂ% g*?OMIB to

h ] h LS1 f initi ] i f.the fa - chai
top ZI; hoscr e anen, shath 1o he drealed Littes o7e o vale FR FRTS T
foree ol THEPOT8s fdetiol TP lad Satidu £ S6LLRE0 EhE LY GE The LOELAY SR N0
erd 32 of the ‘sgQpn n@f@f&af:lofs?wuafieﬁ@rés&éaspv@ §mc§ & bHdfx ddpe

bet ween the -~ 16 - opposed blank tape portions 8 of an adjacent pait.
The | eading endpeftfoﬁslca:ﬁeﬁhwgfe@lé: of 6@ P 4 NSi POESE Nin L1031 Fedtidieof

conmes into engagement with the tip end 32 of the stop nmenmber 31. Wthits
tip end 32 in engageremtIN & ddtuate by its other end a switch LS2 which
% ' produces a signél for initiating the operation of ﬁhe
10 heating die 78 and punch 77. The heating punch 77 is
secured via a thermal insulator 79 to an upper plunger 81,
and the heating die 78 is likewise secured via a thermal
insulator 80 to a lower plunger 82.
In opergtion, a slide fastener chain 5 (FIG. 1) is
15 moved forwardly or rightwardly along the first path 22
through the-épparatus-(FIG! 4) vié the guide roller 19.by
the feed rollers 20,21. When one of the successive pairs
W, of opposed blank tape poftions 8 comes to the tip end 27 §f
the feeler lever 28, the latter is pivotally moved in the
N 20 direction of the arrow B to actuate the switch LSl for
initiating the operation of the fastener-chain stop, as
described below.
In response to actuation of the switch Lél, the
vertical support 40 is moved to its raised position under
25 the biasing-force of the spriﬁé 37, raising the stop member

31. The upwardly angled tip end 32 of the stop member 31

is thus inserted into a space 8' (FIG. 1) between the



5 eadi ng end of the suceeding pair of coupling elenent groups 6,7, the
st nber 31 is noved froma first position (solid lines in FIG 3) to a
S _position (phantomlines in FIG 3), causing the vertical lever 34 to
beprvotal Iy noved cl ockwi se to de-energi ze the feed 10 rollers 20,21~
The nmovenent of the fastener chain 5 is thus halted and, at” the sane tiwe,
the stop menber 31 is lowered (in the direction of the arrow Fj to retract
the tip end 32 out of the first pa B 22. At that time, one of the

succesgj [ K .t rgi QRS ls.Iln 15 regisier with an
apertu§E¥§f§? P%gggu?éggtgé?gggﬁg #hgﬁ,ag %iﬂ?C%REpR%EEUréhH%dS 46,47 is

| oner e arQu a pair of apertures,44,45, respectively, of the upper -
gui de 8F3§2£§5gngo°?hg ?FFS?gﬁéPﬂ EQIfobﬁoFBuPign?a§¥§ﬂSPtcﬁ§PHP§ in place
agai nsg,th i I 4 ' i @R PURRO d rabedebel gw.
NbanmhF e,egggagﬁm%? ?gﬁgiﬁégﬁéeﬁgﬁgfg%g?ngﬁgiFﬁ?s§§§p§95gf5§k%FlG. 4) is
fed | osgopuniembeky31lin WhthoLEsStEPSenl azpiﬁdéh?éﬁéﬁéﬂtd%ﬁﬁ”‘éﬁ equal to
the length of a single reinforcing filmpiece 9 to the first morﬁing 25
stati oheadinpeendeof uthe\\sGEe&dify pabngofheoaplidng pdémenkt endi ng
perpendicularly to the first path 22. A pair of reinforcing film pieces
9,9 | s95EYREchs By the stopemember 31 ig movednfrom aefpestive continuous

strips 52,53 each tinpe_when the_|atter have been fed by said predetermned .
di st anBeSithangbapladglipprinFIG. ndVeclioi A sAORdREBLBHOB! the arrow Gin ¥

FI G 4<£Ra££8maf¥32369np8ié3'8?; &Q&;E& Oghéhgertical'lever 34 to

" be pivotélly moved clockwise to de-energize the feed -

U
10  rollers 20,21. The movement cf the fastenér.chain 5 is

thus halted and, at the same time} the stop member 31 is

lowered (in the direction of the arrow F) to retract the

tip end 32 out of the first path 22. At that time, one of

the successive pairs of blank"tépe portiohs 8 is in
15  register with an aperture W of the guide table 24.

Then, a pair of pressure pad$'46,47 is lowered,
through a pair of apertures 44,45, respectively, of the
upper guide plate 25, to the first path 22 to hold the - U
N fastener'chain 5 in place against the guide talbe 24,42 for-

20 @ purpose described below.

.o

Meanwhile, a pair of continuous reinforcing film’
strips 52,53 (FIG. 4) is fed lqngitudinally, in uniform
steps of a predetermined distance equal to the lengﬁh of a
single reinforcing film piece 9 to the first working

25- station or the aperture W (FIG. 3) along the second path
extending perpendicuiarly to the first path 22. A pair of

reinforcing £ilm pieces 9,9 is severed by the cutter 55



5 . actuator cam 62 is pushed by the piston 66 to enter between the rear
ends 64,65 of the upper and |ower grip nenbers 60,61, causing both the -
upper grip menbers 58,60 and the | ower grip nmenbers 59,61 to grip the )
respective | eading ends of the two severed reinforcing film pieces Q(Q‘STDe
10  &wipper 56 is then returned in the direction of the arrow H to i
original or tetracted position (FIG 4), bringing the two reinforcing film
pieces 9', 9" in register with the aperture W(FIG 3) , i.e. the first
wor ki ng station. Substantially concurrently %5th the retraction of the 15
gripper 56, the ultrasonic horn 48 and the shaping die 50 are noved

downwar dl y and “&ggh;’:t}ée i-Sﬁ@S&Egys' éonh mggwg#ég-ggesf %&htaﬂ &sten

the two reinforci m pIretes ose t ape

portions 8 of anggd] QEQEErPBhGeabeéﬂefédrﬁir mdﬂ;@ge&é@étmemd&éé}ﬁ:éo
fastener chain 5 is held in place by the pressure pads 45, 47 (FIG 3).

Thus pressure anghel Goabdei ge2ippegensr bserlobedt i Ar ehappirection td@ tHeank
tape portions 8 of an adjacent pair and the reinforcing filmpieces 9, 9,
pl acer one on eaelrrowr Gaés BiGLhé tasibscadvanced Sposbtiome whardfpon the
reinforcing filmpieces 9, 9 to the inner I nal tape portions (FIG 5)
and, at the §aneaFﬁﬁét°Fo°§ﬁa§3 éﬁcauﬁhgédbﬁng@?na}sﬁ%ﬂt @ngosgp%g;thptween
prOV|de al ong the core n-l1ike nme ers

o lF G 5 and Epe: 6oaRi 698 BRnbantat athexuBpls aadiSurh Gt b top
o o) are bRabearrRELEg pERRIERL Sboel °5rbh HuRLEE S, 60 RP"aR ©

slide fastener.
N lower grip members 59,61 to grip the respective leading
ends of the two severed reinforcing film pieces 9,9. The
10 gripper 56 is then returned in the direction of the arrow B
to its original or retracted'position (FIG. 4), bringing
the two_reiﬁforcing film pieces 9', 9' in register with the
aperture W (FIG. 3) , i.e. the first working station.
Substantially concurrently with the retraction of the
15 gripper 56, the ultrasonic horn 48 and the shaping die 50
are moved -downméfdly and upwardly, respectively , 1.2,
toward one another, to press the two reinforcing £ilm
pieces 9', 9' against the opposed blank tape portions 8 of
- an adjacent pair at the first working station while the
20 fastener chain 5 is held in place by the pressure pads 45,
47 (FIG. 3). Thus pressure and ultrasonically-generated
heat are applied to the-blank tape portions 8 of an
adjacent pair and the reinforcing film pieces 9, 9, placed
one on each surface of the fastener chain 5, to fuse the
25  reinforcing film pieces 9, 9 to the inner marginal tape
portions (FIG. 5) and, at the same time, to shape such

fused marginal portions so as to provide along the core
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provi ded, which has a narrow el ongate portion defined by the inner
faces 12, 13 of the pin-like nenbers 10, 11, and an enl arged portion

i guous to the narrow portion at 14, 15, each reinforcing film piece 9
us divided into two halves-17, 18 (FIGS. 2, 4 and 5) by the opening
. Alternatively, either the pin-like nmenbers 10, 11 or the opeing
have a nodified shape (FIG @A) that is provided by the use of a

i fied shaping die (not shown). en, the piston 66 is noved fromits
anc siatipn Ld ki _ 4 I L.LOjht S1{€ edsy ktion 15

§8:R0°3 |1 2Na (5011 4945,951%[. L8i6! famBlrl O1b | S11 YR 264 C0s PO

antomltne$s in ow ng the actuafor™ cam e retracted
of . an_space between the rear _ends 64, 65 of the grip nbers 60, 61 -
er Phet MEFeR 3 PER 874 AcBap Pho tepasaSle petfin feld | BEOR( ¢ he
uat ayses ' acd Oy b & I [ 20
i N T anA R S okt e SR

racetf oa sépihabbet shidé f£astémer! heanUbpémbndi Te hDEnaYdoand the pressure
s 46, 47 are noved upwardly, and the shaping die 50 is noved downwardly.

Subseqpeovrided; hehicht kaeracharnow elohgatéecporbion @&finedopy the first

path 22 by,the feed_ rollers 20, 21. Wen the blank tape portions 8 of an
adjaceﬁ?epbP??‘mF?ﬁf?ﬁ%st%%rp%$r%fth?ePﬁ?D*%*ﬁgm¢mPﬁ{%i e kbtves 17, 18:
Lo eapa, af DR WIS LoOREL Rl BATOAS, A Erbh BB LS AL e
Pt bl 257 ShuEh phRRrSHLLSY Fitn' Slebl'§'BLLAY LGS REVENLE" O 1P
into two halves 17, 18 (FIGS. 2, 4 and 5) by the opening A
10 16. Alternatively, either the pin-like meémbers 10, 11 or
the opening 16 may have a mddified shape (FIG. 2A) that is
provided by the use of a mbdified.shaping_die (not shown).
Then,'the piston 66 is moved-frbm its advanced
position (solid lines in FIG. 4) to its retracted position
15 (phantom lines in PIG. 4), allowing the actuator cam 62 to
be- retracted out of an spadé:be£Weeﬁ-Ehe rear ends 64, 65
of the grip members 60, 61 under the biasing force of the
springs 69, 70. This retraction of the actuator cam 62 _ g;;
' causés the gripper 56 to open,lreleasing the two |
20 feinforcing film pieces 9', 9'. Substantially concurrently %
with the retraction of the actuator cam 62, the ultrasonic .
horn 48 and the pressure pads 46, 47 are mévéd upwardly,
and the shaping die 50 is moved downwardly. |
'Subsequentiy, the fastener chain 5 is further moved
25 along the first path 22 by the feed rollers 20, 21. When

the blank tape portions 8 of an adjacent pair, with the two

pairs of reinforcing £film piece halves.i7, 18; 17, 18



5 78, as described below. 1n response to actuation of the switch LS2, the
heating die 78 and punch 77 are noved upwardly and downwardly,
respectively, i.e. toward one another at the second working station to
press the two pairs of filmpiece 10 hal ves 17; 18; 17, 18 agai nst
blankkrape portions 8 of an adjacent pair at their superposed areas -
the inner. tape edges and the two pin-like nbers 10, 11. As a resul t bre
two reinforcing filmpieces 9, 9 are-fused at their whole area to the bl ank
t ape portions ' ir e f

rei nforcing fi?%?%F€€%%;9fu%g$ge$ﬁ%9¥§gt%$%§h§%:$%@5 hagé?%ugggggnthe

conpl eted; the feeletaDévést£ncthéNPatdr NBS pheotamlPimovedei nepkers 10,
11 to which a pin and a box of the separable bottom end stop (not shown)
are to be attacdbfledfionréeSpehéi aetows ¥ o Cactiate tlie aswibeli AS2 £or de
fastener. The pin-like menbers 10., 11 and the opening - 16 are formed by

t he shapi ng di eig¥tiabingttheocoperabion 78f athe hkedting de k7hoasd apameh and
thereafter the gartially fused reinforcing filmpieces 25 9 and the bl ank
tape porti ohs 87%; as deperitbedpbelowse fused at their superposed areas
except the pin-like nmenbers 10, 11 by the heating die and punch at the '
second wor ki ng - 20TR XespeRSe tpiactpatien ehgehentviteh LSoskheie to

ontrol th t] t dt t f th 1api ' 50 d '
aftrasoni ¢ hor nhastiRachLR LR #98 Pansh bl She Preed sl PRty 238 ond punch
77, and vice Ve&é@nwéggfy?ngggﬁéﬁkively, i.e. toward one another at the

'

\./.

sgcond working station to pfess the two pairs of film piece
10 halves-17, 18; 17, 18 against the blank tape portions 8 of
an adjacent pair at their superposed areas except the inner .
tape edges and the two pin-like members 10, 1ll. As a
result, the two reinforcing £ilm pieces 9, 9 are fused at
their whole area to the.blank tape portions 8 of an
15 adjacent pair. The atﬁachment of the reinforcing £film
pieces 9, 9 to the fastener chain'5 has thus been )
completed; the-resulﬁant fastener chain 5 has the two
, pin-like meﬁbers 10, 11 to which a pin and é box of the
. separable bottom end stop (not shown) are to be attached
* 20 respectively for produétidn of a separable slide fastener.
| | | The pin-like membsrs 10, 11 and the opening
16 are formed by the shaping
die 77 the ultrasonic horn 78 at the first working station,
and thereafter the partially fused reinforcing film pieces
25 9 and the blank tape portions 8 of an adjacent pair are
fused at their superposed areas except the pin~-like members

10, 11 by the heating aie and punch at the second working
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5 accurate and easy application of reinforcing filmpieces to a slide
fastener chain for production of separable slide fasteners. For the sane
;- t IS possible to construct the shaping die 50 and the ultrasonic
hot n ﬂ@ffﬂ preci se agreenment with their desired operating conditions, 10
irre ive of the heating die 78 and punch 77, and vice versa. Furthew!
' e second working station is disposed remptely fromthe ‘first
wor ki ng station, the partially fused reinforcing filmpieces and the bl ank
tape 15 portions (at the second %&w?jng station) can be fused in desired
condi tion w thout being excessively heated or otherw se affectngby t he

n. -

heat geHeABAUW byWitHe this ATARISMRRE atlh HeS (ROSILRMR KEA TR ER

Accor di Y, | ‘Hﬁﬁi ' € | n,.suitable for 20
pr oduct% %qé%e%ar g‘ls'lgg%l'l de %%nsé)ée%a:é%{@c%%%rggoﬁa% ._d’z% g(? - 21 -

CLAI M alnd AT shid Hiih V48 G dPepd i ntiyy T ddh Phissss of €Her nopl astic
synthetic resin to a slide fastener chain including a pair of continuous
stringeveating piielUrs iamd ofurdh 027 f ami@neice evelsd O tiue @nsSPRiq@bl e bottom
end stop, each stringer having successive spaced groups of: coupling

el drentacewratedand sasympplication ofjereinfrreing filme @ieces dtext endi ng

along a | ongjtudi nal edge of the tape, the strjnger tape and the core cord
being & ésﬁmﬁﬂ%i%‘%ﬁf@%?qqtﬁ#ss,elﬁf@%_(ﬁe]s@%é groups of .

_ Y4
fasteners. qu-the_same reason, it is possible;to

. construct ﬁhe éhgping dielso and thé ultrasonic hord 48 in L;}

precise agreement with_theif:desired operating éonditioﬁs,
10 irrespective of the hegtiqg die 78 and punch 77, and vice
versa. |
Fu:ther} since the second working station is
disposed remotely from the fikst wbrking station, the
partially fused reinforcing f£ilm pieces and the blank tapé
"~ 15 portions (al the second'working-étation) can be fused in

desired condition without being excessively heated or
otherwise affected by the heat genéréged by the ultrasonic
horn at the first working station; Acéordingly, an

imp:ovéd quality of slide fastener chain, suitable for

e

20 production of separable siide:fasteners, can be obtained.

25-



coupling elenents on one stringer tape being intere aged mnt

conpl ementary groups or coupling elenents on the ot tape the
fastengr chain having successive spaced pairs of o
porti-ons -between the successive spaced pairs of coupllﬁg EI oups

sai d néfhod cogpri sing the steps of: (a) noving the fastener chaln .
loncitudinally along a first path; (b) tenporarily stopping the novenent-

the fastener chain every time each of the successive spaced pairs of blan
tape portions arrives at a first working statj ¥NL (c) feeding a continuous
reinforcing filmstrip of thernoolastic synthetic resin longitudinally, in
uni form steps of a pr CEALMSN ned distance equal to the length of one

rei nforcing fllntglece to said first morklnqlstatlon al ong a second path

ext endi ng per pendtecuffaPeyhed §§J%P?1¥%ﬂ°[ﬁﬁ ﬂ9¥Q§@SSPa§@|aFﬁithefsane

pl ane as said I st

fromthe eontl 5H§ngFrﬁ°e§§ﬂ€%? &ﬁ%ﬁﬁfr g%ﬂﬁ%gg fgggsggr é g;?d
predet erm ned; ﬂbihé?ﬁ a(SALPlgf éfﬁhéﬁ%”?ﬁ?iqgiggggﬁ go&h%€%$

the fastener chain ac 0Ss” one e successli ve rs 0
potrtions at SéuddilEEEt&ﬁékanaéﬁéh'ﬂ@udH)séyaﬂdﬂlﬁgbBEQ%&UéﬁdaQQoo,
uItrasonlcaIIy generated heat to said one pair of blank tape portions and
sai'd reinforcieaghf skoipgerehavineonmaedessive figestedatrioupy ofatbaplimg f use
the reinforcing filmpiece to said one pair

elements mountad on a continuous stringer tape along a core

tape

k/; cord extending along a longitudinal edge of the tape, the
stringer tape and the core cord beiag composed of
thefmoplastic synthetic fisers, the euccessive roups of
cou§ling elemants on one s:ringer tape being interengaged

with opposites complementarv groups of coupling elements on

successive spaced pairs of oppossd bdlank tape portioans
between the successive spacedpairs ¢ coupliang =lement
groups, said method comprising the sizps of:

(2) moving ths Zfastener chain longitudinaily along a

(b) t=moora ily szcpping tie movement of the fastener

¥

thermoplastic synthatic ra2sian longitudinally, in uhiform

staps ¢f a predetsrmined distance egual to tha length of

2 in substantially the'same plane as said first path;



- of pipEirke ne

't ap®®

e

of bl ank tape‘p ' at their inner marginal -areas and al so to shape
such fused marg ﬂmﬁ@&’ ’ﬁﬂ&as to provide along the core cords a pair
€rsSc i n and a box of the separable bottomend

stop éy:)‘o be attached respectively; and (g) further applying pressure and
heat aid one pair of blank tape portions and said reinforcing fil mwe

pi ece thereon at their superpose?® areas except said pin-like nenbers, when

sai d one_Pair of "bl ank tape portions, with the reinforcing film piece

partial {§) fseeeringretBelnferotag ofikmsRERF® WOPRi M st ati on spaced

downstream from sai d first,morking station alogg sahjf%r$t,£ath. 2. A

met FRRE hRESRSi RETED epahntime; KRPRJFRY +ABLET PRRrPEERpESE R¥nsing -

(herejpafter called fiLst _sensing) the approach of said one pair of blank
ﬁ%r?¥%%%t?5m§%? A+FERRGBI ki ng station, said fastener-chain stopping

bei d. i ' bdof] | - 23 - 3. A nethod
Do 00 PRe) CETRELbE, EREPRRTERDR PR ebhe FhaSFPA Lece oo 2Ra B A ol
cal L edy SREON0H 2 NSLAGbSL NEna! bE VEhe CLnSEbds Ve BObLedpfl Aok ape portions
an e partrally tsed rernforcing Tilmprece thereto at sard second

wor ki O Stab OBor £8bAs ShePseiaf Bl Lher waprl ¥y NgeE£S8Yr e and heat being
performed i'h response to said second sensing. 4. An apparatus for applying

rei nforegngapplyi QJ’F epeesshréhghavplagabonsyalipt feneested tivest sl i de
fastener charn including a pair of continuous stringers for production of

to said one pair of blank tape portions and said
réinforcing film piece thereon at said first Qorking . Q;}
station to fuse thé reinforcing film piece to Saiafone.pair ¥
of blank tape portiohs only at their inner marginal areas
and also to shape such fused marginal portions so as to -
provide along the core cords a pair of pin-like members to
which a pin and a box of the separable bottom end stop are
to be attached respectively;-and
(g) further applying pressure and Heat to said one pair
of blank tape portions and said reinforcing £film pieée
thereson at their'superposéd areas except said pin-like
meg@ers, when said one pair of blank tape portions, with
the reinforcing filﬁ piece parﬁially fused thereto; afrives
a£ a-seccné working station spaced downstreanm frcm'said

first working station along said first path.

2. A method according to claim 1, including the further

0

tep of sensing (hereinafter called first sensing) the
-approach of said one pair of blank tape portions to said
first working station, said fastener-chain stopping being

performed in response to said first sensing.



slide fasteners each to have a separable botton1end sto ea ri nger
havi ng successive spaced groups of coupling el engmmm‘@ i\ﬁkﬂg _
continuGus stringer tape along a core cord exten tudi nal -~
edge of the.tape, the stringer tape and the core cor & belng conposed of .
thernD&Féstlc synthetlc fibers, the successive groups of coupling el ementsA/
on one tape being interengaged with opposite conplenentary groups of
coupling el enents on the other tape, the ¥&stener chain having successive
spaced pairs of opposed bl ank tape portions between the successive spaced
pairs of coupling.ehemehhodraaperdingdtappdainud,cinpiiiding: the) furthane
having a guide table for supporting thereon the fastener chain; (b) neans
for noving tatepagﬁenepsenauﬁhasﬁgnaﬁaeNapa}laﬁoﬁgcandusQPSpagh ther ‘said
gui de table; (c) a first sensor disposed upstreamof a first working
“24- station2BR1vVakj 6ff frie BRENPROF 85téé§ﬂhgtFHE aﬁﬁFbﬁeﬁ éﬂdoh%eof t he
successi ve spaced bl ank _t a ortpons . to sahd first work

BEapy

station; (d)E ﬁrFééigﬁeFuﬁﬁglﬁe%PS of £ &8 B§e§8|3 FFSH@ aﬁdsﬁb@ratlvely
connected wi th_sa eps ﬁr for teap %ar|°¥ tgp ng thf povenent of
Che Tast ener SERARR WRERIRS SLRREoRa PAoR BEaRk Y oFEPRRPF BhalwiFY ves
said first- 3§£thgr§t BﬁoﬂeaﬁeEFEEQPéeLQErﬁg diﬂgfgaﬁ %%negfgaig'nforc'ng

filmstrio er noo astlc syn resin ongl
second sensing.

14, 4. An apparatus for applying reinforcing film pieces of
thermoplastic synthetic resin to a slide fastener chain
inciuding a pair of cpntinuous stringers for production of
slide fasteners each.te-have a separable Bottom end stop,
each strinéer having successive spaced gfoups of coupling
elements mounted on 'a continuous stringer tape along a core
cord extending along a longitudinal edge of the tape} the
stringer tape and the core cord being composed of
theﬁmoplastic synthetic fibers, the successive groups of
coupling elements on one tape being interengaged with
opposite complementary groups of coupling elements on the
other tape, the fastener chain having successive spaced
pairs of cpposed blank tape pértidns between the successive
spaced pairs of coupling element groups, said apparatus '
comprising:

(a) a frame having a guide table for supporting thereon
the fastener chain;

(b) means for moving the fastener chain longitudinally
along a first path over said guide table; i

(c) a first sensor disposed upstream of a first working



uni fo nL'teps—e%-a‘pféﬁé?@?ﬁfﬁgd di stance equal to the length of one

rei nfopgivig fi

exte

6 | m pj fid first working station along a second path
di per?“‘@i‘iﬁg‘ﬂ“‘“ﬂ“\ai d first path in substantially the.sane

= plane as said

; {f)* a cutter disposed upstream of said first- .,

wor ki ng station on said-second path and operable in tined ielqtion to Yhe
stepwi se feeding operation o said feeding neans for severing a
reinforcing filmoiece fromthesgontinuous strip each time when the strip

is.fed by said predeterm ned distance; (g) a gripper movabl e back and forth

al ong said second path across said first working station far gripping a

| eadi SHptdRp o0 1S3d
st ener chai n across sai.d _one_p

‘ S EHSCETSIR) SRASRAPPRET R
Vertiéé“{)iéﬂéiQ%%dwWE&En%Q@:?EQBQeF at said first working - 25 - station
aviay

and nova
novenent f). sdirds¢lendPebnbih 8RBhYEASPF €68 WP HIE WlakasRlcal | y- gener at ed

on the. fa

first®ifor

e toward an

& £iasEdPrERNFOF cARBEFFiRG PP ARRFPASH 9l aci ng t he sane

f Dblank tape portions at said

%*gﬂé??F(ﬁﬁﬁﬁiéﬁ}ﬁﬁ°?ﬁasonic hor n

rom one another in tined relation to the

heat to said one pair of blank tape portions and said reinforcing film
pi ecogemtduelyo donnectled wathesald Shrst osensat rfq bl ank tape portions

only

at their inner marg

I nal areas and al so to shape such fused margi na

port itempe@ zdd yt Stoppvnde thRrongvenentord the diastgmen abipi n-|i ke menbers
to which a pin and a box of .the separabl e bottomend stop are to be
ffdfe Qe @R} r gfgblank tape portions arrives at said

atta

first working statio

(2) means for fe

strip of thermoplast

uniform steps of a predete

n; ]

eding a continuous reinforcing £film

ic synthetic rasin lomgitudinally, in

mined distance equal to the

length of one reinforcing £ilm piece, to said first workiag

station along a seco

nd path extending perpendicularly to

said first path in substantially the same plane as said first pathsg

(£) a cutter dis

posed upstrsam of sa’? first working

taticn on said second path and coperable in timed rslation

to the stepwise feed

-]
&

ing operation of saié feeding means fcr

seavering a reinforcing film piecs from the contiauous strip

2ach time when the st

distance;

(g) & gripper wmo

aid pradetarmined

(L)
"
[ et
‘O
} St
n
[
o
o
O
<
n
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vabls back and forth along said second

path across said first working station for gripping a

.-l

end of the s

eadin

[Te]

placing the same on

of blank tape portio

p

g

everad reinforcing £ilm piece and for
the fastener chain across szid one pair

said £irst working station;

o

ns a

(1) a shaping die and a coacting ultrasonic horn

vertically aligned

with one another at said first working

-~



(i)_a heating die and a coacting heating punch vertically aligned with one

anot her at a second working station spaced downstr ' i

wor ki ng"station along said first path, said heating die and unch&ﬂii ng -
are

novabl & t oward one another for pressing said one pdi ! “ ﬂ
portiong and 'sai d reinforcing film piece thereon aﬂ\lwﬂm

except said pin-like nenbers, when said one pair of bl ank 't ape porti ons,
with the reinforcing film piece partially_fg?eg thereto, arrives at said
second working station. 5. An appar-atus accdrding to claim4, further
including a s e e | ed .l di_atze p aghLaf 4 copd
wor ki ng statigggggoga?'asggg%%a%agﬁbggg 3%?e%¥?#g%%%§ gbgivgpggégsg?d one

pait of bl ank+izke RR1LHIGH r3Ahes HEUAMRLDL SATUNG-IBBER! up! AppRYRRG! od

to said heating and punch for initiating the operatidn of ‘sal g
die and punchprgsk@sR0and Ll tyaisdndebdtlyl-8@nerated heat to said one pair

of blank tape portions and said reinforcing film piece

< thereon to fuse the latter to said one pair of blank tape

[

portions only at their inner marginal areas and also to

shape such fused marginal portions so as to provide along
\;?_ the core cords a pair of pin—like member; to which a pin
and a box of the separable bottom end stop ars to be
attaéhed_respectiveiy; and

(i) a heating die and a coacting heating punch

vertically aligned with one another at a sécond working -
station spaced downstream from said first working station
along said first path, said heating die and punch being
movable toward one another for pressing said one pair of
blank tape portions and said reinforcing film piece thereon
‘at their superposed areas except said pin-like members,
when said one pair of blank tape portions, wiﬁh the

reinforcing film piece partially fused thereto, arrives at

“

said second working station.

5. An apparatus accordiag to claim 4, further including
a second sensor disposed immediately upstream of the second
working station on said second path for detecting the
arrival of said one pair of blank tape portions, said
second éensor being operatively connected to said heating
die and punch for initiating ;he operation of said heating

die and punch in response'to said detecting.




