2133739 | APPARATUS FOR MANUFACTURI NG A CONTI NUQUS SLI DE FASTENER STRI NGER
The present invention relates to an apparatus for manufacturing

contifuoys slide fastener stringer including a stringer tape andzel 3&730\ <’
injec\%ph-nnlded toupling elenments secured to the stringer tape along a 5

| ongi t'udi nal edge thereof. One exanple of such apparatus as described is

di scl osed in the Japanese Patent Publication (Kokoku) No. 53-28309 .

publ i shed on August 14, 1978. The discl osed apparatus includes a pair of

fixed and 10 novabl e nol d nenbers having a predeterm ned nunber of

cavities, and a tape feeder disposed downstream of the novabl e nold nenber

for intermttently advanci ng successive parts of a stringer tape one at a

time, one of successive parts of the tape extending through the 15 nold

menbers at an angle to confronting nold surfaces of the latter. The

stringer tape part thus held is liable to be displaced out of alignnent

with the nold -2- cavities as the novable nold nenber is noved to its

fully closed position. A beaded, el enent-supporting edge of such m saligned

t ape part is partly defornmed or otherw se crushed by the nold surfaces, -

and a row of 5 injection-nolded coupling elenments secured to such

- l -
APPARATUS FOR MANUFACTURING.
& A CONTINUOUS SLIDE FASTENER STRINGER

The present invention‘relates to an apparatus
for manufacturing a continuous slide fastener stringer
inclhding a stringer tape ahd a row of injection-molded
coupling elements sequred_to the stringer tape along a

5 longitudinal edge thereof.

One example of such apparatus as described is
disclosed in the Japanese Patent Publication (Kokoku)
No. 53-28309 published on August 14, 1978. The
disclosed apparatus includes a pair of fixed and

- 10 movable mold members having a predetermined number of
cavities, and a tape feeder disposed'dbwnstream of the
movable mold member for intermittently advancing
successive parts of a stringer tape oﬁe at a time, one
of successive parts of the tape extending through the

15 mold members at an angle to confronting mold surfaces
of the latter. The stringer tape part thus held is

liable to be displaced ocut oflalignment with the mold
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crushed el ement - supportlng edge cannot performa requisite function.

Anot her appar atus di scl osed in Japanese Uility Mdel Laid-open Publicati

- (Kgkai) No. 55-10733 10 .published on January 23, 1980 conprises a feeler [15!
prgréctlng fram a nold surface on a fixed nold nmenber toward a mating no '
surface on a novable nold nenber and -engageable with the trailing end of a
row of injection-nolded coupling elements secured to a portion 15 of a
stringer tape to position a succeeding Rart of the stringer tape with
_respect to the nold nenbers. The disclosed apparatus, however, has no means.
for noving the savibjes aspéheemnwable poidt membes WHlthEﬁetPaé§sls spaced
fromthe nold surface and held out of 20 interference with the feeler, and
"a second positi SRLLK GhPERA BESLELEN.i cd PPAGRRSC SdATERE-SYPROSELRGce. W th

ol d member mistdge SEnBURH PLpALAEBRRLEAER | oPoEpaF § ara&?“%%%ﬂ% f'tixﬁfi
the stringer 25 aggpﬁﬁwgg Oﬁg%épgeggﬁeEi d gire%h&g c%@t'lnhhg EEW

end of the preV| ouplin enen S agai nst

e e ot Ll G et gl szt ¢ 3
| | crushed element-supporting edge cannot perform a
requxs1te function. | |
Another apparatus dlsclosed in Japanese Utility
Model Laldropen Publication (Kokax) No. 55-10733_

10 .pﬁblished on Jahuary 23, 1980 comprises a feeler
projecting froﬁ a mold surface on a fixed mold member
toward a mating mold surface on a movable mold member
and engageable with the trailing end of a row of
.injection-molded coupling elemeﬁts sequred.to e portion

15 of a stringer tape to position a succeeding part of the
;stiinger tape.with respect_ﬁo the mold ﬁembers. The
diselosed apparatus, hewever, has no means for moving

L the strinéer tape between a pcsition.in which the tape
is_spaced‘from the mold surface and held out of

20 .interferenee with the feeler, and a second position in
which the tape lies flatwise on the mold surface. With
thie errangemene;-the_movement of the movable mold
member toward the fixed mold member must be temporarily
ineerrupted for.a period during'which_time the stringer'

25 tape is fed-iﬁ the reversed direction until the
treiling end of.ﬁhe §revioﬁs injectien-moldea eoupling

elements abuts against the feeler. The apparatus thus



provi ded an apparatus for nanufacturlng a continuous 5 slide fastener

stringer including a continuous stringer tape and a row of injection-nolded
kg el ements secured to the stringer tape along a | ongitudinal edge\;*

, said apparatus conprising; a frame; two nold nmenbers, -one fixed.

e other novable, supported on, 10 said frane and deflnlng a series

of nold cavities, said nnvable mol & menber being reciprocally npvabl e

bet ween adqﬁgggﬂ}dggg closed to
hol d one of successi ve pa %@ hcesté:adt ﬁé?%r tape an de%ract ed position

I n which Séi%ﬁmsﬁééﬁ nenbers are fuIIy opened for- the passage

t her et hrough of the stringer tape, said nold nenbers having two mating nold
surfaces, respedidotding feefis pienasedivrerttonf @odse M d menbers
adjacent to a trailing end of said nold cavities and projecting fromthe
nmol d surf agerddfided axf apparaines nitdr mendfsctumizg 4 heompinbhous f ace of the
other nold nmenber for detecting a trailing end injection-. nolded coupling
el emént ; arslivkenfast e atTing e dnclitlings teentimiowsi st ridgerrenber s
for intermttently advancing the stringer tape through said nold nenbers,
25 sai dane iangera (2gye @%WQ@WQ&WQ@M pkemenyis dri ve and .
pinch rolls dlsposed downstream of said nold nenbers, said drive - 4 -
rol | bei ng SRGURES &2 (ﬁhf%t%ﬁwxbpﬁ)%ﬂ? t3long et tiqpsitudinal edge

thereof, said apparatus comprising; a frame; two mold

members, one fixed and'the other movable; sﬁpported on QJ
10 said frame and defining a series of mold cavities, said
movable mold member being reciprocally movable between
advanced position in which said mold members are fully
closed to hold one of successive parts of the Striﬁser
tape, and.a retraezee_gpsition in which said mold
15 ~ members are fully opened for the passage therethrough of
the strlnger tape, said moleuggmbers having two mating
mold surfaces, respectlvely,_a feeler disposed on one
of said mold members adjacent to a trailing end of said
mold cavities and projecting from the mold surface
20 of said one mold member toward the mold surface'of the
other mold member for detecting a trailing end injection-
molded coupling'element; and means disposed upstream
- and downstream of said.mold members for infermitfently
advanc1ng the stringer tape through said mold members, -
25 said stringer-tape advancing means comprising a pair

of drive and pinch *olls dlsposed downstream of sald

mold members, sald drlve



and a tension roll vertically novably di sposed upstream of said nold
menbers and carried on the stringer tape, CHARACTERI ZED I N THAT sai d—fgel er
is.5. . di sposed omr said novable nold nmenbér, that a first tape qft y
and~a second t.ape  shifter are nounted on said novabl e nold nenber - )
- respectively upstream and downstream of said novabl e nold nenber a e
movable, in timed. relation to said str#nger-tape 10 advanci ng neans,
With respect to said novable nold nenber to nove said one part of the
stringer tape b&pwdeReing dxivebdet tonrpfakhi 4R 9aPasdke parecsionse
stringer tape lies flatwi.se on i%id nol d sirface of sai d novabl e nold

menber and sai d3Pfad tRGSERR Foll verficelignDRveRLT EoEPERE el enent is
engageabl e with _said feeler,

aad a ecoaﬂ ﬁosition i n.which id one part
of the stringer "PEHEER Sfas8ddally 3 PSAPERS PR CARALEGNST %ﬁ?d surf ace
and is held out N r nc i Rmea ee g t hd_drive and 20
“pinch rolls ares?%%ggggl%gkgdn?ggh%QngFgE@eégﬁgﬂﬁgpggg |F§§Fgra%8 I n that
sai d strignger -t gpé. NG kN a h ik ahakizngs i ce
nount ed On saida?%ngﬁﬁégg %ﬁ??tgév%gggaggﬂeiﬁgﬂggéfaﬁpﬁg Pb?éggyo sai d

stringer tape, aB3gedshalfi;eRoldal amBebad ¢Rpeaishiffices! ardP@odnted shifter
for preventing the downward novenent of said tension roll, said tension

roll being vert baalslay dmevaiabil es mpdr metbelr eisthelitivilyappstirekiner
downst ream of said braking device and carried on the stringer tape
: and downstream of said movable mold member and are

\_ movable, in timed. relation to said stringer-tape
10 advancing means, with respect to said movable mold
member to.mové said one part of the stringer tape
between a first positibn in which said one part of the
stringer tape lies flatwise on said mold surface of
said mgvable mold member and said trailing end
15 injection-molded coupling element is engageable with
said feeler, and a second position in which said one
part of the stringer tape ié spaced .away from the
. last-mentioned mold surface and is held out of
e interference with said feeler, in that said drive and
20 pinch rolls are rotatably mounted on said second tape
shifter, and in that said stringer-tape advancing means
further includes a braking.device mounted on said firs<v
tape shifter for applying a braking force to said stringer
tépe, and a roll holder mounted on said first tape
25 shifter for preventing the downward movement of said
tension roll, said tension roll being vertically
~movably supported on sgid first tape shifter downstream

of said brakiﬁg device and carried on the stringer tape



L

- 5 - extending between said braking device and said drive and pinch rolls.
It is believed possible by nmeans of the present invention to provide an

—

appakatys for manufacturing a 5 continuous slide fastener stringer 4:"
incl&gg;g a row of injection-nolded coupling el enents secureéd t.o a .
conti hMfous stringer tape along a |longitudinal edge at a rapid rate of
production. It is also believed pesSi®le by neans of the 10 . present

i nvention to provide an apparatus by which a stringer tape can be properly
posi tioned extending betweer otid woakbng devicercandrsahnd ¢ohve is
prevented from being deformed at a |ongitudinal edge thereof by mating nold
surfaces ofaBhePiR¢R Rekbers. 15 The invention will be described

O e T AL LN o R R R
Lhe present Lpel oo FLONEaZ 18 Blpelletgetl guEmatelLgny 20
E:gﬂ:g %; gkgﬂéfnﬁ%@é 81£4058aSE6heANGLrYhEYR! PKETALRRTL! bOG 111-111 of
of injection-molded coupling elements secured to a
continuous stringer tape along a longitudinal edge-
at a rapid rate of production. .
It is also believed possible by means of the QJ
10 present invention to provide an apparatus by which
a stringer tape can be properly positioned on a mold
surface of a movable mold member and hence is
prevented from being deformed at a longitudinal edge
thereof by mating mqld surfaces of the mold members.
15 The invention will be described by way of example
with reference to the accompanying drawings, wherein:-
Figure 1 is a schematic front elevational view
of an apparatus embodying the present invention; |
Figure 2 is an enlarged fragmentary front
20 elevational view, partly in cross section, of a porticn
of the apparatus of Figure 1;
Figure 3 is a cross-sectional view taken albng

line III~-III of Figure 2; and



'Flgure 4 is an enl arged fragnentary V|em10f a novabl e nold nmenber with. a
pair of slide fastener stringers, showi ng the nmanner in which a pai
rows of i njection-nolded coupling elenments are formed on a 5 pair
stringer tapes along their respective inner | ongi tudi nal edges. Fi
shows an apparatus 10 for manufacturing a pair of continuous slide fastener
stringers- 11, 11 (only one of which is described here for clarity) each 10
i ncluding a strlnger tape 12 and a rom/%f'injectlon nol ded coupl i ng

I ts 13 (F d 4 d to th t 12 al

Congi tudi nal odge  nerdures Zecﬁéritmfa o A BTGy ETE P )
15 bl | d_hal,v. d h 16 d
def rﬁ:/ﬁg g glr)eu"é?‘%‘#%ergé]hgﬁg%&&f ]‘ﬁ’r }lpreéflsf{% ﬁar;e{:' andaﬂeans

(described bel oydy i a0s s ok ndinERS camABE £t ERaun 91t h@f MBbiis TEmber s

14, 15 for |ntern1tt y advancl ng successive 20 parts of the stringer
tape 12 throughys hﬁiﬁ@é@l@ﬁ‘-‘w&e&-%o% 14de eer@hélnf@r@ee f4rmed fémesd on the
frame 16 while the nold nmenber 15 is slidably nmounted an tie rods 18
extendi ng hogi zsainl of $eiiwger t tepés xalonp| thebrbeesgdctinie abnnest andi ng
support 19 fixed on the 25 frane 16. An actuator or fluid-actuated
cylinder 20 is hongitudiml hedgepport 19 and is operatively connected to

t he novabl e nold nenber 15. Thus, the novabl e nold
Figure 1 shows an apparatus 10 for manufacturzng

a peir 6f continuous slide fastener stringers 11, 1l
— (only one of which is described here for clarify) each
10 including a stringer tape 12 and a row of
injection-molded coupling elements 13 (Flgures 2 and 4)
secured to the stringer tape 12 along a longltudlnal
edge therof. | |
" The ayparatus 10 comprises a pair of relatively
15 movable molé halves'or members 14, 15 eupported on the
frame 16 and defining a predetermined number of meld
_ cavities 17'(figure 4), and means (described below)
L disposed both upstream and downstream of'the'mold_
members 14, 15 for intermittently advancing successive
20 parts of the stringer tape,lz through the mold members
14, 15. The mold member 14 is fixed on the frame 16
while the mold member 15 is elidably.mounted on tie
rods 18 extehding horiientally between the fixed mold
member 14 and an upstanding support 19 fixed on the
- 25 frame 16. An actuator or fluid-actuated cylinder 20 is
mounted on the suépert 19 and is operatively_connected

to the movable mold member 15. Thus, the movable mold



15 slides on the tie rods 18 toward and away froh1the firxed nmold nenber 14
upon energi zati on and de-energi zation of the cylinder 20. The frane 16°

alsiézzﬁports t hereon an injector 21 having a nozzle 22 5 opening to ;"

spr ot shown) in the fixed nold nmenber 14 for injecting ' nel.ted

synt ic resin material into the nold cavities 17, while the nold nenbers
14, 15 are fully closed. A hopper723 is nmounted on the injector 21 for
supplying the latter with solid synthetic resin 10 material. The
apparatus 105fsiides conphéstieancdpptd tewerdhandecaway finomathewer tape
shifer 25 respectively disposed upstream and downstream of the novable nold
-menmber 15 Fbredome Yy membeFr 14heuBercenergizahions apdthe 15 stringer

tape 12 between a first position in ich t part of the siripger tape 12
lies on a nbPTCREFERERTDER oF tﬁ%en6¥£€P§eﬁD - mefBer L1388 (©284$Qi | i ng end

of the previous ig'e tion-mol ded coupling,elenents is engagggble with a
feel er (desTrPBRH %eﬁ%ﬁﬁ?oﬁnﬁna+§ée° °§eg%ﬁﬂaﬁﬁg$t?oﬂo??faugés 1 and 2) in
whi ch &h | N t 26. b
or edet & m rRPRESE offce BB5te) FadPLERa) H BpofiFedhoTinatet une

i 28 . . S o coupl i
e 1o St 840 LnE Quited)ppbehOF e TLEE AORATRLIR SAUEL L0 |,
the nmovabl egpp!l ﬂoﬂ&ggsﬁééesawg hgh$1éi BHE" nb2BemdRbEASSEE, L h50488 the

| ower tape shifter - .
fully closed., A hoppe: 23 is mounted on the injector
21 farsupblyingthe latter with solid synthetic resin >
10 material. | | _ |
‘The apparatus 10 further comprises an upper tape
shifter 24 and a lower tape shifer 25 reépectively
disposed upstream'and downstream of the movable mold
—~ member 15 for moving one of the successive parts of the
.15 stringer_tape 12 between a first position in which the "
part of the stringer tape 12 lies on a mold surface 26
of the movable_mold ﬁember 15 and a trailing end of the
previous injection-molded qoupling elements is .
~ engageable with a feeler (described below), and a
20 second position (Figures 1 and 2) in which the stringer
tape part is spaced from the mold surface 26 by a'-
predetermined distance (described below).. Gate
portions 27 and a runmner pertion 28 (both shown in
Figure 4) of the injection-molded coupling elements 13
25  &re removed and then fall into a hopper 29 disposed
below the movable mold member 15, as the stringer tape

12 passes through the lower tape shifter 25.



. -8- As shown in Figure 2 and 3, the upper tape shifter 24 includes an
~actuator 30 mounted on the novable nold nenber 15, and a base 31 =
'operatlvely connected to the actuator 30 and novable relative to th

- le nold menber 15 in opposite directions indicated by the arrowiéads A
'(Flgure 2) upon operation of the actuator 30. More specifically, the

- actuator 30 conprises a fluid-actuated cylinder including a cylinder block

- 32 secured to an upper end of the novabPe~mol d 10 menber 15, a pi ston 33

novable within a cylinder Eore 34, and Elst n rog 35 conne%ted at one end
to the piston 34 and abStfBOYBHE; égﬂﬁa e3hasBe3PPPPR-BREe 31 is

slidably nnun%:ggggaégﬁg %lﬁggdgglg gguXFerbﬂeﬁ ﬁggganogegggpgs 36. 15

The stringer ensioni ng neans 37 di sposed

upst ream of t heygoyablenphdngRAbE" 1 15 4 3UB§g6! 30cRiaRihiger tape 12

"With a const ant ns on e tensioni ng neans es a pal

‘hori zontal Iy SPagkdeatbdecbOtha 3Beudfo2030r ahat Ablhanea setarizants

. bracket 40 supported on upper pair of vertical guide posts 41,

and a tensi OP reht Advablatabia membbe Ibringeppbspeeldibeegionsand between
. the guide rolls 38, 39. The tension roll 42 is rotatably nounted on a

- support 43 slidibfjc@Bednbyntbe anrbowWbegdsdad Bigurel2) tpentopsreMLpoll 42

.and the support 43 are thus novabl e between a 'raised

? of the actuator 30. More specifically, the actuator 30

comprises a fluid-actuated cylinder including a cylinder

- block 32 secured to an upper end of the movable mold

10 member 15, a piston 33 movable witbin a cylinder bore
34, and a piston rod 35 connected at one end to the
piston 34 and at;the opposite end to the base 31. The
base 31 is slidably mounted on the cylinder block 32

- via linear-motién bearings 36.

15 ' The strigger-tape_advancing means includes
tensioning means 37 disposed upstream of the movabie
mold member 15 for suppcrting the stringer tape 12 with

. a constant tension. The tensioning means 37'inclgdes a

pair of horizonfally spaced guide rolls 38, 39
20 rotatable on a.horizontalibracket 40 supported on upper
ends of a pair of vertical guide posts 41, and a
tension roll 42 rotatable=dh:the'stringer tape 12 hung
on and between the guide rolls 38, 39. The tension
roll 42 is rotatably mounted on a support 43 slidably
25 mounted on the guide posts“4l; The tension roll 42 and

the support 43 are thus movable between a raised

position (Figure 2 and 3) and a lowered position,



position (Figure 2 and 3) and a | owered position, -9- keeping the

tension of the stringer tape 12 constant. The tension roll 42 noves the ' _
- stri ‘lr tape 12 in the reverse direction as it nmoves downwardly by Lts,an '
meK@ﬁ?ﬁ Aroller 44 is nounted on the support 43 below the ‘tension roll o
42. roll holder 45 for holding the tension roll 42 selectively in.its

rai sed or |owered position is nount on a vertical bracket 46 supported on

t he base 31. The holder 45 includes a holding lever 47 fixed to 10 a

hori zont al g&’ﬁfﬁin‘&f tHe/ Bl dod U ik WLA{K&¥ AGAEd 1P cdhpedfwer 47

havi ng a distal” end 49 supporting thereon the roller 44. The shaft 48 is

driven by aThd tsdisicl ingllTepadveld HoVEringan td e |12 niyectidie | ever 47
between a raised position (solid line in 15 Figure2 and a |owered

posi tion (phatersd idirectiomuas it) movds tduwnwatdly 4y chts iawh on the | ever
47. Thus, the support 43 and hence the tension roll 42 i's selectively held
in its rai seeight.owdr atblimx t4dris mounhed om theusupport 43 deIaw devi ce
50 is 20 di sposed upstream_of the tensioning nmeans 37 for applying a

br aki ng fsor d&ket Fenflaon fHderdX-ape 12. The braking device 50 includes a

O o ans 20k Rl 06 e ot €l o FATF T 1 0
selectively in its rﬁised or-lowered"position is
mounted on a vertical bracket 46 suppoited on the base _
31. The holder 45 includes a holding lever 47 fixed to b
10 a horizontal shaft 48 pivotably mounted on the bracket |
46, the lever 47 having a distal end 49 sﬁpporting
- thereon the roller 44. The shaft 48 is driven by a
suitable drive_means (not shown) to aﬁgularly move the
léveﬁ 47‘between a raised position (solid line in
15 Pigure2) and a lowered position (phantom line in Figure
2) with the roller 44 carried on the lever 47. Thus,
the'support 43 and hence the tension roll 42 is
.selectively held in its raised or lowered position. : o
As shown in Figure 2, a braking device 50 is
20 disposed upstream of the tensioning means 37 foi
applying a brakihg forée to the stringer tape 12.  The
braking device_so includes a guide roll 51 rotatable on
the bracket 46 for guiding the stringer tape 12
therearound, and a brake lever.sz rockably supported at
25 one end thereof on the bracket 46 and having at the
oppqsite_end a brake shoe 53. Upoﬁ rocking movement of

the braking lever 52, the brake shoe 53 and the guide



25 one end thereof on the bracket 46 and having at the opposite end a brake
shoe 53. Upon rocking novenment of the braking lever 52, the brake shoe 53~
and”t he gui de - 10 - roll 51 are brought into and out of | ocking ™ y
endagenent of ,the stringer tape 12 extendi ng therebetween. A tape guide

is mounted on the bracket 46 for guiding the stringer tape 12 to the guide
roll 51. Another tape 5 guide 55 is nounted on the base 31 between the
guide roll 38 and the nold nenbers 14, g The tape guide 55 has a verti cal
gui de sl ot 55a extending parallel to The ndld surface 26 for the passage

t hereth h of _t stri t 12. d
5 the | ower taFBLEnBH BF o587 PRERGaSEtAnant: AFoPEsaSREiAr 48R YRR vani ¢
mol d menber 15, jandpg Q%E@ngéfoﬁﬁgétiﬁe tsﬁggﬁgtﬁﬂeEQbEQQe ﬁtuahoEagé and
movabl e relative to the oV e n opposite |rect|on

i ndi cated by thﬁu@&éO%eQQSmBuhEbauaa 2heUBPHCRBE! 961 @B8roGuliiengCiyat or 56.
Mor e speci fi cal the actuator 56 conprises a fluid-actuated cylinder

including a cyl segehghkoekpeSlaeenr etet guadeowsllesd .of Ahbehswvaabe nol d
menber 15, a piston 59 novable within a cylinder 20. bore 60, and a piston
rod 61 connegt eduatieo8s éadmbuntked pnstbe 5asanalabetheegppbslleénd to the
base 57. The base 57 is slidably nmounted on the cylinder bl ock

- roll 38 and the mold members 14, 15. The tape guide 55

has a vertical guide slot 55a extending parallel to the

U mold surface 26 for the passage gherethrough of Ehe
stringér tape 12.

10 As shown in Pigure 2 and 3, the lower tape
shifter 25 includes an actq#tor 56 mounted on the
movable mold member 15, and a base 57 operati#ely
connected to the actuator 56 and movable relative to
the movable mold member 15 in opposite directions

15 indicated by the arrowheads B (Figure 2) uﬁon operation
of the actuator 56."More'specifica;ly, the actuator 56
comprises a fluid-actuated cylinder including a |
cylinder block 58 secured to a lower end of the movable
mold member 15, a plston 59 movable within a cyllnder

20 bore 60, and a piston rod 61 connected at one end to
the piston 59 and at the opposite end to the base 57.

The base 57 is slidably mounted on the cylinder block
58 via linear-motion bearings 62. |
The stringer-tape advancing means further
25 includes a drive roll 63 fixed to a drive shaft 64

rotatably mounted on a vertical bracket 65 depending

from the base 57. The drive shaft 64 is driven by a



58 via linear-notion bearings 62. The stringer-tape advanci ng neans further
25 includes a drive roll 63 fixed to a drive shaft 64 rotatably npunted on
a vertical bracket 65 depending fromthe base 57. The drive shaft 64 is &}‘-
drlg;gyby a. - 11 - suitable drive neans (not shown) to pOSJtlve|y '
r ot the drive roll 63 in opposite directions. A pair of spaced pinch
rolls 66, 67 presses the stringer tape 12 agai nst the periphery, of the

drive roll 63 to nove the 5 stringgn tape 12. A disc cutter 68 is secured
to the shaft 64 and has a cutting edge 68a projecting beyond the periphery
of the drivewidabl@3 driliec masrser( Mt tdhesemsievy pdsitigadley protdtms 27 and
the runner portion 28 of the 10 |nJect|on nol ded coupi ng elenents 13 as the
stringer tapgheldgiyes@olilhtdudin napesdte iirestioms, 66.paire afate and
runner portions 27, 28 thus renoved fall into the hopper 29. A stringer

gui de 69 |sﬂ5§ﬁ§‘sﬁqm1d{5el5frl§7 RFRASathEhe BHHAIRF kaBRthken the
feed roll 63 and the pi nch r 66._ The iﬁglnger ui de 69 has a vertical

gui de chann&933%3 H’@ncﬁ%ﬂ ré’l it dFive mally AHEL IRAVESSIS h t he

t ape guide 55 f.or_ th e therethrough of the slide fastener stringer
11 so thé&t rPﬁ?%ﬁ(%ﬁ? ai?ape 12 extends parallel to the nold

A disc cutter 68 is secured. to the shaft 64 and
has a cutting edge 68a projecting beyond the periphery
of the drive roll 63. The cutter 68 thus severs the oy
gate portions 27 and the runner portion 28 of the

10 injection-molded couping elements 13 as the:stringer
tapetlz passes through betweeg.the rolls 63, 66. The
gate and runner portions 27, 28 thus removed fall into
the hopper 29. |

A stringer guide 69 is disposed immediately

15 above the nipping point between the feed roll 63 and
the pinch roll 66. The strlnger guxde 69 has a

'vertlcal guide channel 69a extending in alignment with
the gulde slot 55a in the tape gulde 55 for the passage o
therethrough of the slide fastener strlnger 1l so that

20 the stringer tape 12 extends parallel to the mold
surface 26 between the guides 55, 69.

A feeler 70 is disposed on the movable mold
member 15 adjcent to the lowermost (leading) mold
cavity 17a (Figure 4), and projects from the mold

25 surface 26 toward a mating mold surface 71 on the fixed
mold member 14.  The fixed mold member 14 has an

. opening 72 for receiving the feeler'70 when the mold



»

surface 26 between the guides 55, 69. A feeler 70 is disposed on the
nmovabl e nol d menber 15 adjcent to the |owernost (leading) nold cavikysl7a
(Rirgure 4), and projects fromthe nold 25 surface 26 toward a natlﬁgﬁﬂnld
sur¥ace 71 on.the fixed ol d menber 14. The fixed mol d menber 14 h
opening 72 for receiving the feeler 70 ybep the nold - 12 - menbers 14,
- 15 are fully closed. The feeler 70 engages the trailing end coupling

el enent 73 to shappépye15¢ 18eghaor@i1yhe16584N90tns apeeier byot Begigbss 63,
66 as described below. This feeler 70 Is positioned such 5 t hat "t he

i nj ecti on- nol deghéottphiDing! engnésupBihavelement f P5ryel eoBpt revrépse acr oss
two successive rows of such injection-nolded coupling elenments 13. The
fl ui d-act uat ed £gedingrsf 3the56thanger hkapant2sbyokize whothsi 83 aB§east han
the length of a portion of the feel- 10 er 70 projecting fromthe nold
surface 26, andieseribedabelewin Thhehfeaiem WPt hsepedibiowedt suekt end or
“retract their piston rods 35, 61 at the _sane tine. The apparatus 10
operates 2s fol FB&E. therinjechirpoBeléed; cPUBLiRE OASLERES o2 rRaYeN2begi ns
fromthe 15 co ditioE sho .in Figure 2 in which the novabl e_nol d
menber 15 | s heRALFATRNELPRPRY BhERRSPESFE| BHO FRECSBYANE: FgWRO9Emont of

th tri t 2.1 d with traili d 73 th '
the stringer agged%;h3edboBREHoIALY BobbRibk 9160802 5.\ EnBr oVl 0US

. fluid-actuated cylinders 30, 56 have the . same stroke
P ” which is lérger than the length of a portion of the feel-
10 er 70 projecting from the mold surface 26, and are
operative in synchronism with each other to extend or
retract their piston rods 35, 61 at the same time.
The apparétus 10 operates as follows. For the
purpose of illustration, thé operation begins from the
15 condition shown in Figure 2 in which the movable mold
member 15 is held in the fully opened positibn; the
advancing movement of the stringer tape 12 is stopped
with a.trailing end 73 of the previous injection-molded
N7 _ coﬁpling elements 13 slightly overrun or the feeler 70;
' 20 the tension roll 42, which has been moved upwardly
under an increased tape tension during the advancing
movement of the tape 12, is held in its raised position
by the holding;léver 49 actuated to angularly move from
the lowered position (phantom line) to the raised
25 ° position (solid line) simultaneously with the stoppage
of the tape feed; and'the brake lever 52 is actuated to

pivot in the clockwise direction simultaneously with



coupl i'ng el enents 13 slightly overrun of the feeler 70; 20 t he tensi.on
rotl A2 which has been noved upwardly under an increased tape tension

“duri he advanci ng novenent of the tape 12, is held in its raised i
posi 4oy by the holding | ever 49 actuated to angularly nove fromthe ° b
| onered position (phantomline) to the raised 25 position (solid |ine)
simul taneously with the stoppage of the tape feed;, and the brake |ever 52
is actuated to pivot in the_clockmLsE3dLrection sirmul taneously with - 13
- the stoppage of the tape feed to thereby |ock the stringer tape 12 '

bet weeen [ hevgul deopghye®draele! biol! 268a8acthdzeb 183R08AE L0 (he

st oppage of the tape feed, a 5 detector (not s sends a signal to the

act uat or s- 30gtbfngber eapenl2hbetwedahothe38ui8é 2621658 §hdCenkO :
simul taneously retract (or nove rightward) the bases 31, 57 of the upper
and t he | onebrakpesbBbefd3ss 24, 25 so that a length of the stringer tape 12
is forced by 10 the guides 55, 69 to lie flatw se on the nolding surface 26
of the novabl e nol dIAeFg8Poase Spntheaatoppége ofethevahpe flekd,manber 15
is noved toward the fixed nold menber 14 by the cylinder 20 energized by a
si gnal fromdekegeeEctRPt shown) sendsnarsignaletoothacactupterson of the

retractin e t of the bases 31, 57 by the actuators. 30, 56,
9 nya’ngg whereupon the actuatorz 30, 56 are energlized to

simultaneously retract (or move rightward) the bases
31, 57 of the upper and the lower tape shifters 24, 25 | -;)
so that a length of the stringer tape 12 is forced by |

10 the guides 55,'69 to lie flatwise on the molding
surface 26 of_the movable mold member iS.
Simultaneously, the movable pold member 15 is moved
toward the fixed mold member 14 by the cylinder 20
energized by a signal from the detector.

15 ' In response to the completioq of the retracting
movement of thé bases 31, 57 by the actuators-30, 56,
the holding lever 47 is actuated to angul&rly move
about the shaft 48 from the raised position (solid

| line) to the lowered positior (phantom line), thereby

20 allowing the support 43 and hence the tension roll 42
to mbve dgwnwardly toward the base 31 by its own
‘weight. Downward movement of the teﬁsioh'roil 42
causes the_tape 12 to move in the reversed airection,
during the time of which the drive roll 63 is reversely

25 .driven at such a speed that the tehsiOn roll 42 can
apply a tenéion to the tape 12 between the braking

device 50 and the drive and pinch rolls 63, 66. The



~the holding lever 47 is actuated to angularly nove about the shaft 48 from
" the raised position (solid line) to the | owered position (phantomline),.
- thefeby 20 allowi ng the support 43 and hence the tension roll 42 to X
dowrvar di y toward the base 31 by its own wei ght. Downward novenent
~tension roll 42 causes the tape 12 to nove in the reversed direction;-
during the tine of which the drive roll 63 is reversely 25 driven at such a
speed that the tension roll 42 can appl $4a-tension to the tape 12 between
t he braki ng device 50 and the drive and pinch rolls 63, 66. The - 14 -
reverse feedi ngreerise fapding bf theppapendan ishstopped whesnhdhrs of the

i njection-nolded coupling el ements 13 abuts against the feeler 70. At this
time, the drivetrailisg esdsd3 Pgt&PFndWJﬁcFﬁg"FEV@ﬂ§gd9&Ppéﬁ8@kmﬁse

direction. Thus_one of ccessive part t he stringer p [
properly pIacede#FQF%F§eigna£H§snﬁ 1§§%f3&5 %@egﬁrtﬁg'nné%bﬁgﬁébﬁgnﬁﬁnber
15. Slightly thereafter or ideall u .a) | ' IL.e .4 he
novabl e nol d ne%% rdf%VFs‘8?%u§ht‘ﬁ%%8§18%ggﬁéngtﬁ%& c%bse 5%§¥§f%%. Wth
this conditiagn, I : | esi t eledlafl Sudd i Igalr@® gt nol d
cavities 17 Pn { ecgéo%ﬁggyng%%%%qfk,' 12!‘155% %‘re?nog %Fggﬁl%nggrﬁgn%gr of
the coupling el @RNistridgerT*apenl2CiisORrdReded placed flatwise on the

mold surface 26 of the movable mold member 15.

. Slightly thereafter or ideally at substantially the
~ same time, the movable mold member 15 is brought into
10 the fully closed position.

With this condition, melted synthetic'resin'
material is injected into the mold_cavities 17 in the
mold members 14, 15 to form ; predetermined number of
the coupling elements 13. The injection-molded

15 coupling eleﬁegts 13 are coocled for a predetermined
period of time, during the time of which the bases 31,
57 of the tape shifters 24, 25 are moved by the
\/ actuators 30, 56 to the position of Figure 2. In order
‘to prevent the stringer tape 12 from being unduly .
20 stretched during the forward movemené of the bases 31,
57, the drive roll 63 is reversely driven by a limited
angle. An increased tension on the stringer tape 12
cause the tension roll 42 to slightly move upwardly.
Upon expiration of the predetermined cooling
25 'time, the movable mold member 15 ié moved from the
fully'closéd posiﬁion to the fully opened'position

.'(Fiéure 2), at which time the injection-molded coupling



15 coupling elenments 13 are cooled for a predeterm ned period of tine,

durlng the time of which the bases 31, 57 of the tape shifters 24, 25 are
no 4Dy the actuators 30, 56 to the position of Figure 2.

In order. Lo

previeht the stringer .tape 12 from being unduly 20 stretched during t he
forward novenent of the bases 31, 57, the drive roll 63 is reversely driven

by a [inited angle. An increased teagion on the stringer tape 12 cause the
tension roll 42 to slightly nove Tp '
predet erm ned coolin

full'y cl osed pBsk ?oﬂ3t%r%Lg§?ﬁ%$§ gg-abgesgn!gP

rdly. Upon expiration of the

flrikies17

nber

whi ch

-
G"

d fromthe

time the 'nasgagoaggngfarsfyegfaa siecsp?, glﬁ%e?ﬁQEssﬁﬁ wRg € ected out of

the nold cavi

13, the bra

I €S nmeans

ever 52 1s pivotally

ej ector pins (not shown).

S|nultaneouiiﬂ?ftggeagglfjﬁfghnghgf gD@ti REeski eRanol ded coupling el enents

ved ron1the | ocki ng position (solid

line) to thgnjeteshrfoD@edt £otpl Phgnkbamentig) 13} herebprarkeasag t he tape

12 fromthe | ocking engagenent with the guide roll:-51 and the brake shoe -

53. At the S2nmdigd i pbyvotaklylrmovedofrofidthe Hockéngt poadtdnae (8baid0

stringer tage 12 for a predeterm ned distance until a trailing end 73 of

t he coupli niiredtntatthe3releasingdpasitiant éphaatpp Liaedet SbesebyThe
runner and gate

10

1s

20

25

releasing the tape 12 from the locking engagement with
the gquide roll 51 and the ktake shoe 53.. At the same
time, the drive roll 63 is driven to advance the .
stringer tape 12 for a predetermined distance until a
trazllng end 73 of the coupling elements 13 just molded
is detected by the detector. The runner and gate
portions 28, 27 qgigure 4) are removed by the cutter 68
as the stringer tap; 12 passes through between the

drive and pinch rolls 63, 64, as shown in Figure 2.

i
. The runner and gate portions 28, 27 thus removed fall

into the hopper 29. The tension roll 42 is moved
upwardly under an incieased tape tension during the
advancing movement of the tape 12. Upon stoppage of
the tape's advancing movement, the holding lever 49
holdsthe tension roll 42 in the raised.position and the
braking device 50 locks the stringer tape 12. .Thus,
one cycle of operation for one of successive_pa:ts of |
the stringer.tépe 12 has been completed. The same
dperation is repeated for.a succeeding part of the
stringer tape 12.

Thus, the stringer tape can be positioned by the



“portions 28, 27 (Figure 4) are renoved by the cutter 68 as the stringer

‘ tape..12 passes through between the 15 drive and pinch rolls 63,764, as

_ shq@? in Figure 2. The runner and gate portions 28, 27 thus rq%%iig fal
inte’the hopper 29. The tension roll 42 is noved upwardly unde

“increased tape tension during the advanci ng novenent of the tape 12. Upon
. stoppage of 20 the tape's advancing novenent, the holding | ever 49 hol dsthe
tension roll 42 in the raised positian gnd. the braking device 50 | ocks the
- stringer tape 12. Thus, one cycle of operation for one of successive parts
of the stringercdpeshlid deas e iylal ashr fHve sEfechid mpeallie awld
repeated for a succeeding part of the stringer tape 12. Thus, the stringer
- tape can be posidnbmyediuxirndieche adyanaind tmovwement of el Baygkke of the
- movabl e nol d nenber during the advanci ng novenent of the npvable nold
member toward tield imembem|tbwandicthe fixed mokd agubeatWith 1@ tine of
~the apparatus is shortened. 5 As the tape shifters nove jn tined re|ation
to the tape adweesukty thaha airlsttingof iR IRPHALYS e ShRTHARRSt v

ith h I ities. 10 1 2 .
W respects t%s:[ tehemtafipec asvl';i:[f!gesrs n?oveS J'.2no tiSmed relation to the tape

advencing means, the stringer tape is positioned

accurately with respect to the mold cavities.

o
10
15

Y
20

25



- 17 - Cains:- 1. An apparatus for manufacturing a continuous slide

_ffaste er stringer including a continuous stringer tape and a row of
.inj 29Nn- nol ded coupling el ements secured to the stringer tape along a‘{g*

Hdi nal

edge 5 t hereof, said apparatus conprising; (a) a frane;

frame and defining a series of nold cavities, said novable

bei ng 10 reci procal | y novabl e béfdween an advanced position in which:

nol d nmenbers, one fixed and the other novabl e, supported on said

nol d, menber

said nold nenbers are fully closed to hold one of successive parts of the

stringer tapellaiBSiretracted position in which said nold

nmenbers are

fully opened for the passage therethrough Lhe . stringer .tape said 15
nol d nmenbers havih@'tvéhrﬁﬁb?ﬁ%%ﬂﬁ %ﬁuﬁ%ﬁﬁi&cqﬁﬁﬁaﬁﬂaVégirlfgﬁuﬁ feel er

di sposed on sgj 'ingggﬁn ad, G t L @ikl
mol d cavi ti esgjé*n gg#%ﬁt%ﬁfggééﬁ‘b"mt e"’%é{‘%ﬁ’% agg%c? glg:u%

%t‘E-'%‘_g-'ggE said,

nova nol d

menber t owar dy §8é dafi®! & Sdtf foE € 10fe SR ch~-rld DR Wb 1TRED RN e2@nts T Or

detecting a trailing end injection-nolded coupling el enent;

(d) means

di sposed upstsecureddssiovinstsEmingdr srapk Milchrarlenyifrudicaleedgbt ent |y

advanci ng the stringer tape through said nold nenbers;
5 thereof, said apparatus comprising;.

(a) a frame;

(b) two mold members, one fixed ard the other

zovable, suprorted on said frame and defining a series

of 10ld cavities, said zo0+ible m10ld member being

10 recizrocally =ovabls betweern arn advanced positiorn in

which 3aid mold members are fully closed to hold one of

successive rarss o the strizser tare, and a re

fosivtion iz which sald =old zemters are fully o

or tThe ras

n

| N
'3

.Y
\Ai

acld zmembers having two mati:is mold suriaces, restectivel;

tracted

age therethrousnh oI the svrirger tare, sai

(2) a feeler disposed oz sz2ii zowvzble =cli zember

adjacent to a trailin

04

A AF e’y T A LIS g 3
erd of z8ld =oid zavities and

rrojecting from the 10ld surface of 3aii zovscble zoil

anember toward said mold surface of s3id fixed zold =asmber

20 for detecting a trailing end injection-molded cougling

element;

(d) means disposed upstream and downstream of said .

mold members for intérmittently advarcing the stringer

tape through said mold mexbers;

25 (e) a first tape shifter and a second tape

shifter

pounted on said zovable mold member respectively upstreanm

_ and ' - -

QLT

?



. 25° ' (e) afirst tape shifter and a second tape shifter nounted on
sai d novabl e nold nenber respectively upstreamand 11111111 111111
13:1111111111111 -18- downstream of said novable nold menber and novadil
in®nmed relation to said stringer-tape advanci ng neans, with respect Lp>
said novabl e nold nenber to nove said-ong part of the stringer tape between.
a first position 5 I n which said one part of the stringer tape |
flat- w se on sdbtngtirdanubfagaidf mesadlevnalbienenbdrnenienotadleqi dr
~trailing end injection-nolded coupling elenent is engageable with said
feeler, and a sédmed pedation itn whidhstazidgemetppet adfranbéngt mengsr, t ape .
I s spaced 10 away fromthe | ast-mentioned pold surface and is held out
of i nterferencewhthhregpgctespesaidnaoyapleamngldt mepyer- tapaoyey aading
means conprising a %air of drive and pinch rolls rotatably nounted on said
second tape shi PREr PaT%i @Lqtree SHELREET F§Per PeAWREEN19 LiTstopPsikien; n

opposi te_directi.ons, .a, braking devic unted on.said first_tape _shifter

for applying a &PaﬁPﬁ&hféﬁeé Gesgﬁa%sp i ff gr Zi0ger aRsi hesoflLat-
ticall | t.ed idJfirst .t hi ft d t f id

vor R o SO 0SB uih ! B LA CRISR el oo

sai d braking deyhge 38§ $3:919hE" 8nd"9nRkde ohlnb3hie 383108 b1RLART

nmount ed

is engageable wiﬁh said feeler, and a second position
U in which said one part of the stringer tape is spaced
10 away from the last-mentioned mold surface and is held
out of interference with said feeler; and
(£) said stringer-tape advancing means comprising
- a pair of drive and pinch rolls rotatably mounted on
said second tape shifter, said drive roll being_drivable
15 to rotate in opposite directions, a bfaking device
mounted on said first tape shifter'for applying a
braking force to said stringer tapé, a tension roll
vertically movably supported on said first tape shifter
N ~ downstream of said braking device and carried on the
20 stringer tape extending between said.braking device and
. said drive and piﬁch_rollers, and a roll holder mounted
on ssid first tape shifter for preventing the downward
movement of said tension roll. |
2. An apparatus.accdrding to Claim 1, including a
25 disc cutter associated with said drive roll for
~corotation therewith and. havihg a cutting edge projecting

beyond the periphery of said drive roll.

’ * L M 3 *



on said first tape shifter for preventi

tensian roll. 2. An apparatus according
cut {ref associated with said dri've rol

ac i/ng edge projecting beyond the pe
-~ 3. TAn apparatus according to Cdai m’

I ncl udi ng a power-driven actuator fixed
menber, a base operatively conrected
novabl e perpendicularly to said nold sd
upon energization and der eRediszaki aRco
on said base for guiding fhe stringer
to said nold sgfdcapef shdifder Ap¢abbién
appar at us accorﬂing toclaim 3, said a
cyl i nder incl Jdixegly mounted ogykeAdero
menber and a I ston rod, said base be
vi a

Iinearﬂ%%ﬁ%ﬁ?Wﬁ%ﬁﬂcﬁ&§e&ﬁ8dc§ﬁn§
appar atas accqrdin

t Qo Cl ai 3. or 4
incluadf ng  at 4 ﬁ&&ﬁéuf‘e

cl uadf ng Gt S6RE STt _
said first tapg sild ehiq 2.248ROLLS! b
actuator,
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comTrising
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are
one wvertical zuid
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said first tare sh
said guide post,

rolls rotatably susrorted

n

aid support, said tension

supported on rort

carried on the

SN
n

guide rolls, axd =

r

said roll holder comprisi

ivoted at

~
-

i3 movab

tare hung on zrd between
oller rotatably mounted to said

g a rocki

ng the downward novenent of said
"to-Caiml, including a 25 di sc
for corotation therewith and having.«
ri phery of said drive rol,l. 4
| or 2, each said tape shifter o
|y nounted o.n said novabl e nold

sai d actuator and reciprocally 5
rface of said novabl e nold nenber

basakdsgctyaiorg ghdh Means, mount ed
tape'to ext-end in a plane parall el
pobdeoRebedridéh actuator - IN

ctuator conprising a fluid-actuated
vhbotk setdrzenber saa doamw/abl e nol d
ing mounted on said cylinder block
gtedacbuated and regipnamallopd. 5. An
§a;g _Stringer tape advancing neans
eSPodt TRXpePFIRLe fYlorfidiat d base of
93pg¥zgyggﬁengQie-energization

-l
=
=5

mounted on said base for

Yo externd in g plare parallsl s
le mold =enmber.
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ore end to the last-mentioned'base and
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20 said guide post, a pair of horizontally spaced guide rolls rotatably
supported on said guide post above said support, said tension roll bejg
roKzzably supported on said support and bei ng adapted to be carried Ogg%;fi
st.refnger t=ape.hung on and between said 25 guide rolls, and a rol
rotatably nmounted to said support. saigd roll holder conprising a rockingly
.novabl e hol di ng 1 ever pivoted at on€ édd~to the | ast- nentioned base and

appar at us. accolAiibS Ghe SRRoE e 9y nET A8 Rk tkb B hichope ©

i ncl udi ng anot? gylde roll 5 rotatably mounted to sald base of said
first tape shifter and guiding the stringer tape therearound, and a brake

~lever rockingly novgbleAhp 5gra%qsa@@¥o}aggbs%bdcqgeghqr gunﬁeardy k and
having a brake shoe engage Ble with the tape extending around sai d anot her

guide roll 10 said bedkasls Weerizanerbatweeas sab#hapokhedeguwode rol | and
sai d brake shoe. '
' 5 rotatably mounted to said base of said first tape shifter and
guiding the stringer fare therearound, and a brake

a
~

(4]

oward ard away from said

lever rockingly zovab
another guideroll and having a brake shoe engageable

P with the tape 2x5sriiis around sald another guide roll
10 to lock the saz2s tewnwser said anocher guide roll and

said brzke sho-=.
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