2131081 - 1 - A METHOD OF AND AN APPARATUS FOR MANUFACTURI NG ﬁkgggﬁusggts
SLI DE FASTENER STRI NGER The present invention relates to a ne df an
apparatus for manufacturing a continuous slide fastener stringer including

a plurality of longitudinally spaced rows of injection-nolded coupling oYy
el enments to a stringer tape along a |ongitudinal edge thereof with a Eﬁ;
plurality of elenent-free .portions between the successive rows of coupl
el enents. A typical exanple of such apparatus as described is disclosed in
Japanese Patent Laid-Open Publication 10 (Kokai) No. 53-31441 published
March 24, 1978. According to the disclosed apparatus, a precise positioning
of an end of a row of injection-nolded coupling elenments with respect to'a
series of nold cavities is difficult to achieve with the result that 15
el ement-free portions between successive rows of injection-nolded coupling
el ements vary in length. A continuous slide fastener stringer having such
uneven -elenment-free portions is not suitable for being -2- subjected to
succeedi ng processes such as end-stop application, automatic pairing with a
mating stringer, and severing. According to a first aspect of the invention
there is
A METHOD OF AND AN APPARATUS FOR MANUFACTURING
- A CONTINUOUS SLIDE FASTENER STRINGER
The present invention relates to a method of and
‘an appératus for manufacturing a continuous slide
fastener stringer including a plurality of
longitudinally spaced rows of injection-molded coupling
5 elements to- a stringer tape along a longitudinal edge
thereof with a plurality of element-free portions
between the successive rows of coupling elements.
A typical example of such apparatus as described
_ is disclosed in Japanese Patent Laid-Open Publication
v/ . .
10 (Kokai) No. 53-31441 published March 24, 1978.
According to the disclosed apparatus, a precise
positioning of an end of a row of injection-molded |

. coupling elements with respect to a series of mold

Yy

cavities is difficult to achieve with the result that
15 element;free portions between successive rows of

injection-molded coupling elements ;ary in length. A

continuous slide fastener stringer having such uneven

.element~free portions is not suitable for being



provi ded a nmet hod of manufacturing a continuous slide fastener 5 stringer
I ncl udi ng a continuous stringer tape and a plurality of longitudinally

spgeed- rows of injection-nolded coupling elements secured to the stringer...
tagggzlong a longitudinal edge thereof with a plurality of elenment-free ‘e=
por ns between the successive rows of 2iaj ection-nolded coupl.ing el enents,
said nethod conprising 10 the steps of: (a) feeding the stringer tape in a
| ongi tudi nal direction through a pair of relatively novabl e nold nmenbers
defining a sesdbdectsd pwisdceseding @socanses swchrad Phdrgtemdretiqatéomr evi ous

i njection- nolded coupling el ements passes beyond a first position which
-15 i s downstFEIRFHC eriFdeondtPAsmetile athlge®m apd sgverigar ng one of the

| d iti b ' bst.anfi al | | - I h.of th
Gl emont 1 o0 por 1 oGBS MRvRrd ThEoBETT RGame; HRETER REN 4R sed

gurection Untdlo il b @lthbdbrehthuhct gngraeggrgaﬁ@y SeideOPadtahded coupling

20 elenents is located in sald second posit : injecting a

synt het i Cgr esithiAgdethaludiig @ EOIARS saMhbbeLapbhidng 4 heurmlidy menbers are
fully closed; (d) feeding the stringer tape in the |ongitudinal direction
t hrough t he ngf dofgitueiralUntsphedd trbad loif N{h jRBtiek-mblved) ¢thibliny etdnieabs 25
nol ded coupling el enents passes beyond said first position; (e) noving the
strihger tapesacorédéor eheesbeioger rtape iadong e dongitudimatoddbentrdreo® until the =
trailing end of the just injection- nolded coupling elenents is |ocated at
said first posithi @mluradity gfeelensytttreenpantéonss patueeni ther sdgaesaimeeri al into

rows of injection-molded coupling elements, said method comprising K;J.
10  the steps of: |

(a) feeding the stringer'tape in a longitudinal direction
through a pair of relatively movable mold members definihg a series
of mald cavities until a trailing end of the previous injection-
molded coupling elements passes beyond a first position which

-15  is downstream of a second position adjacent to a leading one

of the mold cavities by a distance substantially equal to the
length of the element-free portions.

"(b) moving the stringer tape in the reversed direction
until the trailing end of the previous injection;molded coupling

20 elements is located in said second position;

(c) injecting a mold synthetic resin material into the
mold cavities while the mold members are_fullf closed;

(d) feeding the stringer tape in the longitudinal direction s
through the mold members until a trailing end of the just injection-

25 molded coupling elements passes beyond said first positions

(e) moving the stringer tape in the reversed direcfion
through the mold members until the trailing end of the just injection-
molded coupling elements is located at said first position;

(f) injecting the melted synthetic resin material into



the nold cavities while the nold nenbers are fully closed; and (Q)
repeating the above-nentioned steps (a) to (f). According to a secondff
aspect of  the invention there is provided an apparatus for manufactur
coAtd nuous slide fastener 5 stringer according to the nmethod according
to the first aspect of the invention, sai d apparatus conprising: (h) a

frame; (i) a pair of relatively, povabl e | d. nenber s ported on, said
frame and defi rﬁhﬁg'“%}ds‘é"f“{lé%e%f"}!‘h{ﬂ (t}h%zﬂ?ilg?"@@?e%saiaﬁe r’Fb'iwof osgi % s havi ng
a pair of mating nold,surfaces, respectivel i poyweyr 1drinen feed
mechani sm | ocat ed doM%frrSS?ﬁet gt‘%& %%qvﬁ"ﬁ%rﬁ%%&g) ?gerpgi %eF?n’ <Itﬁjént |y feeding
the stringer tape for 1hed: | r sely; (k) a
first feeler di sposed“%%&yg%ré&%?%geggﬁéoﬁgﬁgncgngrertgg%?neﬁl%gaﬁ}dé%ée%ond
position adj acetovidedlah @pHaRdus W rohark®het UFDhgl aCaoHt hesusaBIider fisRehdmg
fromthe nold surface of said one nold nmenber toward said nold surface of
the other mpl d stetbger édctordbietditng methodiddenodisndtothe firstjaspédton- nol ded
coupling elenents; (1) a second feeler novably di sposed at said first
position 20 orpfshhel ioventiohd spidizeparibwastomeniaiodt said first feeler for
detecting the traili n? end of the row of injection-nolded coupling

el enents, said second hta EFanggi ng spaced fromsaid first feeler by a

di ste bstantially,th the lLength of t | t-f ti
Tha Dot ng movabl e Lo b BELRRG YeAePaEY (T I 85 N PRI aeEos e, o

one mold menmbery, (M)A ¢dLde/LAY d'é?ﬁhﬁgge@rei’?e%r @F%%Yca%?)@/ﬁ%‘it?ﬁdt foizpl d feed

nechani smfor driving sald secon to selective project or retract

frgm the m){qi Shemb &L el 1r32h haP o rTRA L EBRNR shitabes,PeBsRct APl etion of
the feed of 'The stringer tape by

(j) a power-driven feed mechanism located downstream

of the mold members for intermittently feeding the stringer tape
forwardly by a predetermined length and reversely;
(k) a Fifst feeler disposed on one of said mold members
15 at said second position adjaceﬁt to a leading oe of said mold
cavities and projecting from the mold surface of said one mold
member toward said mold surfacé of the other mold member for
detecting a trailing end of the injection-molded coupling elements;
v (1) a second feeler movably disposed at said first position
~ 20 on said one mold member downstream qF_said first feeler for detecting

the trailing end of the row of injection-molded coupling elements,

said second feeler being spaced from said first feeler by a distance

wl

substantially the same as the length of the element-free portions
and being movable fo project and retract from the mold surface
25 of said one mold member;
(m)a driving mechanism operatively connected to said
feed mechanism for driving said second feeler to selectively
project or retract from the mold surface of said one mold member
in response to completion of the feed of the stringer tape by

30 said feed mechanism;



30 said feed mechani sm -4- It is believed possible by neans of the
présemt invention to provide a nethod of and an apparatus for manufacturing
a @nuous slide fastener stringer including a plurality of rows of
nj i on-nol ded coupling elenents secured in a 5 conti nuous stringer ‘wt
tape along a longitudinally edge with é‘bl’ural ity of elenent-free portions
of a uniformlength between the successive rows of the injection-nolded

coupling e eMeiS g a1t duekiiddighy %kicﬁe\éﬁg ROBRE Breedit RAREI Y the present

invention to provide a nethod and apparatus by e rows of

i njection-nol dag gAMRLE O metiiest Snafan appdrasud Fagtdanaratleidged on a
continuous stringer tape. The invention will be described by way of 5

exanpl e with ref essticaods stive: asswnparstgedr bwiloding whsliealityFi gure 1 is a
schematic front el evational view of an apparatus enbodying the present
i nvention; Fi gwfer@us of aim jectiamngarl dbd axpoehiirgr glemeote séuredeirewat-i onal vi ew,
partly in cross section, of a portion of the apparatus of Figure 1;

continuous stringer tape along a longitudinally edge witl

a plurality of element-free portions of a uniform length between

the successive rows of the injection-molded coupling elements.

It is further believed possible by means of the present

invention to provide a method and apparatus by



Figure 3 is a cross-sectional view taken along line Il1-111 of Figure 2;
and Figure 4 is a cross-sectional view of a feeler- 15 driving nechanis,
showi ng -a novable feeler in a retracted position; Figure 5is a view
.sinddar to Figure 4, showing the feeler in-a projected position; Figure
is an enlarged f.ragnentary view of a 20 novabl e nol d nenber with a pair
of slide fastener stringers, showing the manner in which a pair of |ongi-
tudi nal'ly spaced rows of injection-nolded~c?upling elenents are forned on
each stringer tape along an inner |ongitudinal edge thereof with an
el ement-free - B¢ s RArLi.on_he : OWS oupl el JElgure 7
is a fragnentary quﬁgﬁt %?’n ?‘%ﬁ%@&é&%ﬁ%ﬁlﬁé%%ﬁtéaiﬁl%%%%ﬁ?e M-
VI of Figure 6; 3 o Fh 8ohs il 3Oy e U, W ng
t he manner in whi gﬁ Xaﬁ))r%vn%f 1?%%@%?%?\-%%%\/ %%t%lﬁ%ﬁlg}@nﬁtflﬁg\%%% a
| ength several tigapeas long as the length of a row of nold cavities is
produced; Figure 9 1s a longitudinal corss-sectional view 10 taken al ong
line I X - I X of Figure 8ThaninVFegties dllhrok Ide somited dygedy refgnent ary
plan views of different slide fastener stringers manufactured '

5 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 énlarged fragmentary front
10 elevational view, partly in cross section, of a portion

. of the apparatus of Figure 1;
" Figure 3 is a cross-sectional view taken along
line III-IIT of Figure 2; and
Figure 4 is a cross-sectional view of a feeler-
15  driving mechanism showing a movable feeler in a

retracted position;

. ' Figure 5 is a view. similar to Figure 4, showing

the feeler in a projected position;

Figure'6 is an enlarged fragmentary view of a

wd

20 movable mold member with a pair of slide fasfener
stringers, showing the manner in which a péir of longi-
tudinally spaced rows of injection-molded coupling
elements are formed on each stringer tape along an

inner longitudinal edge thereof with an element-free



by the apparatus of Figure 1. Figure 1 shows an apparatus 10 for
manuf acturing 15 a pair of continuous slide fastener stringers 11, 11 (only
on(/a?”mhich is described here for clarity) each including a stringer tape

12 a plurality of longitudinally spaced rows of injection-nolded -

coupl'ing elenents 13 (Figure 2) secured to the stringer tape 12 20 along a
| ongi tudi nal edge therof. As shown in Figure 10, each slide fastener
stringer 11 manufactured by the apparatug 10 includes the rows of .

i nj ecti on-nol ded coupling elenents 13 Ra%inig a predeterm ned | ength L and
spaced fromone another by a plurality of 25 elepent-free portions 12a
“having a | ength POTALCBr REEVFEERYLRESIQWBWAL | AORPLLRSG §1SMeRESE| | de fast ener

stringer 11 nmay have rogaﬂ?%ﬁi9jggtgpg-%g%%ﬁg%5¥t;%?%£§¢8%-ng el ements 13

each having a length L' I's-an int _% | ength L of
each row of the chi8lsguriBhdfdyeOYPLARG ChEORA! Pidd Pix FLOyEe P The

apparatus 10 conprises a pair rel atively novabl e nold hal ves or nenbers
14, 15 support edPdgukbeef;rane 16 and defining a predeterm ned nunber of
nmol d cavities 17 (Figures 6 - 9), and neans (described bel ow) disposed both
upstream and gownstreanfaguraes nbsdanehérersinilagstéd ofiguterd t sieswing
-advanci ng 10 succussive parts of the stringer tape 12 through the
' the manner in which a row of injection-molded coupling
elements having a length several times as long as the
length of a row of mold cavities is produced;
Figure 9 is a longitudinal corss-sectional view
10 taken along line IX - IX of Figure 8; and
Figures 10 and 1l are enlarged fragmentary plan
views of different . slide fastener stringers manufactured
by the apparatus of Figure 1.
Figure 1 shows an apparatus 10 for ﬁanufacturing
15 a pair of continuous slide fastener sﬁringers 11, 11

(only one of which is described here for clarity) each

including a stringer'tape 12 and a plurality of

longitudinally spaced rows of injection-molded coupling e

elements 13 (Figure 2) éecured to the stringer tape 12

20 along a longitudinal edge therof. As shown in Figurs
10, each slide fastener stringer 11 manufactured by the
apparatus 10 includes the rows of injection-molded
coupling elements 13 having a predetermined length L
and spaced from one another by a plurality of

25 element-free portions 12a having a length l.
Alternatively, as shown in Figure 11, the slide

fastener stringer 11 may have rows of injection-molded

u



motd nenbers 14, 15. The nold nenber 14 is fixed on the frame 16 while the
nmol d menber 15 is slidably nounted on tie rods 18 extendi ng horizontal |y~
between+sthe fixed nmold nenber 14 and an upstandi ng support 19 15 fixed>o
the.frane 16. An actuator or fluid-actuated cylinder 20 is nounted o
support 19 and i.s operatively connected to the novable nold nenber 15.
Thus, the novable nold 15 slides on the tie rods 18 toward and away from
the fixed notd nenber 14 upon 20 energization and de-energization of the
cylinder 20. The frane 16 al so supports 7t hereon an injector 21 having a
nozzl e 22 opening to a sprue (not shown) in the fixed nold nenber 14 for

i nj ecting neltedcoyrltirg iclems=nts 1dt'ceagsh havdnghe dehgtbali'twhsch7iswhile
the 25 nold nenbers 14, 15 are fully closed. A hopper 23 is nounted on the
i njector 21 for ampirtegrak Multinler ofi thesdengtdy it REt BachesPY ARt EBREal .

- 8 - Th 0, furt pr i ' f d_| t
hiftiors 24 25 Vit oveastdnd sl 155 A1BReRsR) LIOREC FEBHRROL Ot ho

bl | d mber 15 ' f ' : 5
U7 inger Tape 12 bet necti Jeat Gl 0 somBE SURCIDRIE B ERIRERSR]

of the stringer }apsile hdfsd %wemxd maed%C 146 45 fstigrgmaal snmlehé |

menber 15 andSa trail1ng end the previous injection-ndlded coupling
: - frame 16 and defining a predetermined number of mold

cavities 17 (Figures 6 - 9), and means (described
L below) disposed both upstream and downétream of the
mold members 14, 15 for intermittently advancing
10 succussive parts of the stringer tape 12 through the
mold members 14, 15. The mold member 14 is fixed on
the frame 16 while the ﬁold member 15 is slidably
mcunted_oq.tig rods 18'extending horizontally between
the fixed mold memher 14 and'an upstanding support 19
.15 fixed on the frame 1l6. An actuator or fluid-actuated
cylinder 20 is mounted on the support 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 from the fixed mold meﬁber 14 upon
20 _ene;gization and de—energization of the cylinder 20.
- The frame 16 also supports thereon an injector 21
. having a nozzle 22 opehing to a sprue (not shown) in
the fixed mold member 14 for injecting melted synthetic
resin matérial into the mold éavities lﬁ, while the
25 mold members 14, 15 are fully closed. A hopper 23 is
mounted on the injector 21 for supplying the latter

with solid synthetic resin material.



el'enments 13 is engageable with a feeler (described 10 below), and a second
positigns(Figure 2) in which the stringer tape's part is spaced fromthe
mol d sui face 26 by a predeterm ned di stance (described below). Gate _
portio £/7 and a runner portion 28 (both-shown in Figures 6 and 8) of thegj;
i'nj ection-nol ded coupling 15 elenents 13 are renoved and then fall into a
hopper 29 di sposed bel ow t he novabl e nold nenber 15, as the stringer tape
12 passes through the | ower tape shifter 25. As shown in Figure 2.and 3,

t he upper tape 20 shifter 24 includes an. actuator 30 nounted on the novable
mol d menber 15, and a base 31 operativeBy=connected to the actuator 30 and
novabl e relative to the novabl e nold nenber 15 in opposite directions

i ndi cated by the arrowfbedepparetyar &0 2furipher opemprises 26 pain af act uat or
30. More specifically, thg actuator 30, ongrj'es g flui d-actuated cylinder
including a cyl (YP®&F BPSc °§?rs§EEFeﬁhfgt3 su% eré2mPReTHY S abl e nol d

el Tl e e e
base 31. The basmbbr! 355 kbgahbyiBUBAE lofNehdiCs i dd¥iye HAis 3 Snd
l'inear-notion bearings 36. The stringer-tape advancing neans i ncludes
5 st:inger tape 12 between a first position (Figure 7 or
9) in which the part of the stringer tépe 12 lies on a
mold surface 26 of the movable mold member 15 and a s
trailing en& of the previdus injectibh-moldgd coupling o/
elements 13 is engageable with a feeler (described
10 below), and a second position (Figure 2) in which fhe
stringer tape35 part is spaced'from the mold surface 26
by a pfedetermined distance (described below). Gate
portions 27 and a runner porﬁion 28 (both shown in
Figures 6 and 8) of the injection-molded coupling
15 elements 13 are removed‘and then fall into a hopper 29
disposed below the movable mold member 15, as the
stringer tape 12 passes through_tﬁe lower tape shifter
25.
As shown in Figure 2 and 3,'the upper tape
20 shifter 24 includes an actuator.30 mounted on the
movaBle mold member 15, and a base 31 opératiVely
connected to the actuator 3b_and movable relative to
the movable mold member 15 in opposite directions
indicated by the arrowheads A (Figure 2) upon operation
25 of the actuator 30. More specifically, the actuator 30

comprises a fluid-actuated cylinder including a cylinder

block 32 secured to an upéer.énd of the movable mold



t ensi oni ng neans 37 di sposed upstream of the novable nold nmenber 15 for _
supporting the stringer tape 12 with a constant tension. The tensioning -~:
means 37 includes.a 10 pair of horiZontally spaced guide rolls 38, 39 L7~°
rotiat abl-e on a horizontal bracket 40 supported on upper ends of a pair-
vertical guide posts 41, and a tension roll 42 rotatable on the stringer
tape 12 hung on and between the guide rolls 38, 39. The tension 15 roll 42
is rotatably nounted on a support 43 slidably nounted on the gui de posts
41. The tension roll 42 and the support $3 are thus novabl e between a
rai sed position (Figures 2 and; 3) and a | owered position, keeping the
tension of the sPEPPRErllape BEStIhAHMOvakseri thifsofYLdPAeE2BRESes t he
stringer tape 12_in the reverse dir j on_as it es _downwardly, by its own
vl ghts A roll or3he $3E AREISERFaha L GRBRC RS Ber Be: A SRSEBR rol | 42
A roll hol der 45of9eoRob 4l gy (N GRISiALiUd ot 3D e8! BALEVSYY | Bnb! S
rai sed or |loweretd position s nount on a vertical bracket “46 supported
on the base 31. ghgeh9l deg 4biddWlpdRsurtd®ldl el @yeindérf bredktgz - 10
- a horizontal shaft 48 pivotably nounted on the bracket -46, the |ever 47
having a distgl ebsl Bbneawimotior bewrianys t3ee roller 44. The shaft 48 is
driven by a suitable drive neans (not:- shown) to angularly nove the
T _ ‘The stringer-tape advancing means includes

- tensioning means 37 disposed upstream of the movable
U mold member 15 fo; supporting the stringér tape 12 with
a constant tension. The tensioning means 37 includes a -
10 pair of horizontally spaced guide rolls 38, 39
rotatable on a horizontal bracket 40 supported on upper
ends of a pair of vertical guide posts 41, and a
.tensiqn-roll 42 rotatable ‘on the stringer tape 12 hung
on and between the guide folls 38, 39. The tension
_ 15 roll 42 is rotatably_moﬁnted on a support 43 slidably
mounted on the guide posts 41. The tension roll 42 and
,the support 43 are thus movable between a raised
position (Figures 2 and 3) and a lowered position,
keeping the tension of the sﬁringer tape 12 constant.

20 The tension roll 42 moves the stringer tape 12 in the

[ 4

reverse direction as it moves downwardly by its own
o _ weight. A roller 44 is mounted on the support 43 belcw
the tension roll 42.
A roll holder 45 for holding the tension roll 42
25 selectively in its raised or lowered pbsition is
- mounted on a vertical bracket 46 supported on the base

31. The holder 45 includes a holding lever 47 fixed to



5 l'ever 47 between a holding presition (solid line in Figure 2) and a
releqsggg position (phantomline in Figure 2) with the roller 44 carried on
_the | y 47. Thus, the support 43 and hence the tension roll 42 is

sel ec ely held in its raised or |owered position. 10 As shown ingk
"Figure 2, a braking device 50 is disposed upstream of the tensioning nmeans
37 for’ applylng a braking force to the stringer tape 12. The braki ng device
50 includes a guide roll 51 rotatable on the bracket 46 for guiding the
stringer tape 12 15 therearound, and a argke'lever 52 rockably supported

at one end thereof on the bracket 46 anﬁ having at the opposite end a brake

shoe 53. Upon rgclﬁlo&aztmsmeahaeé ifepbpakin 'xﬁa@ﬁté%o&fﬁb h?:{jaecxéégcge 53

and the guide roll 51 lock the stringer tape 12 extending 2 t ween.
A tape guide 54 4i6s mhenledeond?hhabingketddsedDremii 4 neuggr sitdd nger tape
12 to the guide roll 51. Another tape guide 55 is nounted on the base 31
bet ween the gui dberebh 8Beandliér 4l d Theebshaft 448 1fs dinerdmsy @i de 55
has a vertical guide slot-25 55a extending parallel to the nol'd surface 26
for the passageSuhtabiarduivecheame 620t nsfrown hpko langulardiowovien thiegur es 2
and 3, the lower, ta 25 |ncludes an acfuator 56 nounted’

on the novabPe &ﬁW&gnﬁﬁbB?tﬂg?na%dh%igh%% Bre et ﬂﬁﬂ%}d line in

- Figure 2) and a releasxng_posxtxon (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 .i;)'
selecti#ely held in its raised or lowered position.

10 As shown in Fiéure 2, a braking device 50 is
disposed upstream of the tensioning means 37 for
applying a braking force to the stringer tape l2. The
braking device 50 includes a guide roll 51 rotatable on
the bracket 46 for guiding the strihger tape 12

1S therearound, and a brake'lever 52 rockably supported at
one end thereof on the bracket 46 and'having at the
opposite end a brake shoe 53. Upon rocking movement of
the braking lever 52, the brake shoe 53 and £he guide
roll 51 lock the stringer tape 12 extending

20 therebetween. A tape guide 54 is mounted on the
bracket 46 fdr gquiding the stringer tape 12 té the
guide.roll S1. Another tape guide 55 is mounted on the
base 31 between the guide roll 38 and the mold members
14, 15. The tape guide 55 has a vertical guide slot

25 55a extending parallel to the mold surface 26 for the
passagé-therethrough of the stringer tape 12.

As shown in Figures 2 and 3, the lower tape



connected to the actuator 56 and novable relative to the novable nold

menmber 15 in opposite directions 5 indicated by the arrowheads B (Figure 2y
upen operation of the actuator 56. Mre specifically, the actuator 56 [/}
"coRprises a fluid-actuated cylinder including a cylinder brock 58 secure&d—
to a lower end 15a of the novable nold nmenber 15, a piston 59 novable
within a 10 cylinder 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 33 w a |inear-notion bearings 62.
The stringer-tape advancing neans further 15 includes a drive roll 63 fixed
to. a drive shafshiBtent2f aiicludeshiaad actuatesr S6capubkadken BBedependi ng
fromthe base 57. The drive shaft 64 is driven to g05|t|vely rotate the
drive roll 63 i MRS Rld Mhec;‘né-Sby aa:dsei Pamee dr PRETAEANSL¥UCh as a 20

servonot or 65a of which Qy EIOH nute can be

accurately contr?ﬁ??ﬁF?ﬁﬁi W@ § 835 e(ﬁs}a ABRNTC A pair

of spaced pinch gl g, {Znogr %n%&%e@w&“@,gﬁasaegeaﬁeee !5H§t t he
rlve ro r 1

peri phery of the to nove the st ger 25 tape A di sc

cutter 68 is feciﬁdihéﬂbdfé?fﬂhﬂwaﬁ@$w%@QdEas QFE@hEan)ed§6n63§eﬁﬁﬁ&@§t'ng
beyond t he petTiphery

v o of the actuator 56. More specifically, the actuator 56

. comprises a fluid-actuated cylinder including a
Y cylinder brock 58 secured to a lower end 15a of the
movable mold member 15, a piston 59 movable within a
'10 cylinder 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
15 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 to
positively rotate the d:ive_roll‘63 in opposite
directions by a suitable drive means such as a
20 servomotor 65a of which a number of revolutions pef
minute can be accurately controlled by, for examplé, a
- : pulse encoder (not shbwn). A pair of séaced pinch
rolls 66, 67 presses the stringer tape 12 against the
periphery of the drive roll 63 to moée the stringer
25 tape 12, |
| A disc cutter 68 is secured to the shaft 64 and

has a cutting edge 68a projecting beyond the periphery



of'tpg\drive roll 63. The cutter 68 thus severs the gate portions 27 and

the 4 gper portion 28 of the injection-nolded couping el ements 13 as the
stri tape 12 passes through between the rolls 63, 66. The 5 gate and
runner~portions 27, 28 thus renoved fall into the hopper 29. A stringer &

guide 69 is dlsposed I nmedi at el y above the nipping point between the feed
roll 63 and the pinch roll 66 and is nounted on the bracket 65. The
stringer guide 69 has a 10 vertical guide channel 69a extending in
alignment with the guide slot 55a in thztape gui de 55 for the passage
therethrough of the slide fastener stringer 11 so that the stringer tape 12

extends paral | elpgt Qhreharwledréﬂfase 2PnBeLVEEEr L6 thiidlefevirs Ghe 15
As shown in Figures 6 - 9, a feeler 70 is fixedly disposed on the novabl e

mol d menber 15 gdjtacebditionkhe7!| andr eRét rahreti portion & avf thhel7a, and
projects fromthe nold surface 26 toward a mating nold surface 71 on the
fixed nold nmenbdnjeétidhembilded aohpifl9 ebebentd 4lhass arheptringet? f or
receiving the feeler 70 when the nold nenbers 14, 15 are full closed The
feeler 70 engagéép?héztPéFPFﬁgtéﬁﬁuﬁbub¢h§e€Feﬁ%ﬁtrQQQQcﬁ%tdﬁy

feeding of the strin er tape 12 by the rolls_42, 63, 66 as,d ri d bel ow.
This feel er 0 98t85 BSSFPBBﬁEdPQ%Eh°?ﬁ g%th%s h?%%t?%WPYﬁﬁcﬁgiixﬁﬁ; .
el enents 13 hav | ement pitch across two successive rows of such s
injection-nnldegh%oggbgggnhg' |

' A stringer guide 69 is disposed immediately above the

nipping point between the feed roll 83'and the pinch roll 66 ang \‘)
is mounted on the bracket 85. The stringer guide B9 has a
10 vertical guide channel 69%a extendihg in alignment with
the guide slot 55a in the tape guide 55 for the passage
therethrough of the slide fastener stringer 1l so that
the stringer tape 12 extends parallel to thé mold
‘surface 26 between the guides 55, 69.
15 ' As shown in Figufes 6 = 9, a feeler 70 is
fixedly disposed on the movable mold member 15 adjacent
to the lowermost (leading) mold cavity 17a, and
projects from the mold surface 26 toward a mating mold
surface 71 on the fixed mold member 14. The fixed mold
20 member 14 has an opening 72 for receiving the feeler 70
when the mold members 14, 15 are fully closed. The
feeler 70 engages the trailing end couping element 73 .
to stop reverse_feeding of the stringer tape 12 by the
rolls 42, 63, 66 as described below. This feeler 70 is
25 positioned such that the injection-molded éohpling
elements 13 have a uniform element pitch across two

successive rows of such injection-molded coupling



- 13 - elenents 13. Another feeler 74 is novably di sposed on the novable
nol d nenber 15 below the fixed feeler 70 at a distance Wwhich is AR
supstantially the same as the length 1 of the el enent-free portion 12a
(Fkgures 10 and 11). The feeler 74 is received in a hole 74a extendin
the nol d nenber .15 perpendicularly to the guide surface 77 and openi ng at
one end to the guide surface 77. Each nold surface 27, 71 is recessed at 10
.75, 76 to forma guide surface 77, 78 extendi ng between. the fixed feeler
70 and the | ower end 14a, 15a of the mbldd mMenber 14, 15 for supporting

t hereon the |njec%|on-nnl d coupling elenents 13. Each of the recesses 75,
76 has a depth aft®BeRFRt+° which are 15 substantially the same as or

siight'y larger than trﬁhégmls nnveJh%4 fgl%d@gbl@ﬁdg%égsgavbb ?Elgures 4

respectively. The feeler driving-me nrsm

and 5) 10 Prol €chovdior ! %Q@oé“rfsa%lz:zl Al 2Q xe@l ERelekNy0 AReahol e
74a. The 20 fixed nold ne 14 has an opening 80 extending in the guide
surface 78 in a|dww&emt%i&w iwlsabstantiallgcehe agme parthen of the
feeler 74 projecting fromthe guide surface 77 when the nold nenbers 14, 15
are fully clogedied$th 1 of thes elementi-frieegpoasionaddas (Figures 10

feel er-driving mechani sm 79 i ncl udes an .el ongat ed cam chanber _81 defined in
the novabl e nol @REMEr. 150 fReleTe Tfuil®e received in a hole 74a |

. extending in the mold member 15 -perpendicularly to the .

guide surface 77 and opening at one end to the guide
surface 77. Each mold surface 27, 71 is recessed at
10 75, 76 to form a guide surface 77, 78 extending between
the fixed feeler 70 and the lower end l4a, 1l5a of the
mold member 14, 15 for supporting thereon the
injection-molded coupling elements 13. Each of the
recesses 75, 76 has a depth and a width which are
15 subétantially the same as or slightly larger than the
. depth and the width of the mold cavities 17,
respecti#ely. The feeler 74 is moved by a driving
2 . mechanism 79 (Figures 4 and 5) to project from the
guide surface 77 and to retract into the hole 74a. The
20 fixed mold member 14 has an opening 80 extending in the
guide surface 78 in alignment with the hole 74a for
receiving a portion of the feeler 74 érojecting from
the guide surface 77 when the mold members 14, 15 are
fully closed.
25 As shown in Figures 4 and 5, the feeler-driving
mechanism 79 includes an elongated cam chamber 81

defined in the movable mold member 15 below the guide



- 14 - surface 77 and extendi ng across the hole 74a, a stepped cylinder
bore 82-defined in the nold menber IS and comuni cating at a small-di aneter
porti th the cam chanber 81, a slide block 83 novably received in the 5
camc jer 81, a piston 84 novably received in the cylinder bore 82 and -l
connected at one end to the slide block 83, and a conpression spring 85

di sposed in the cam chanber 81 renotely fromthe piston 84 and urging the
slide block 83 toward the cylinder bore 82. Wien a 10 pressurized fluid 86
is blocked to flowinto the cylinder -bque 82, the slide block 83 is urged
by the force of the conpressi-on spring 85 against an end of the cam chanber
81 adjacent to stefage | Texnd e 8@ ings asiroms . itheFhglee 742, Thesseppedbl ock
83 is nmoved toward 15 the opp05|te end of the cam chanber 81 agai nst the

bi as of the spreévkisipmkore 2 gefined dad theumeldomesbext L8dagdd into the
cylinder bore 82 to apt on the piston 84, as shown in Flgure 5. The slide

bl ock 83 has arF¥MRHRE kﬂﬁ(ﬁ?fﬂ(ﬁ@%@i -&iadediery POBEiQfe 9tpn gezeam
direction away fr %ﬂ%?tpeqla(ﬂ%eﬁ% e%c.l.e 178 l;hevfggg reﬁéﬁﬁ%a eral pin

88 ext endi ng et Sie UId %Iot 87 in
the slide.blocksgs-cadiidie X, %pryi@éorﬁ%d %.ﬂm@s%@cg@vgaemwa@' e mold

nmenber 15 artl connected at one end to a 25 sourcé (not shown) for supplying
the pressui zed éyLifer bore 82 and connected at one end to the slide

block 83, and a compression spring 85 disposéd in the
cam chamber 81 remotely from the piston 84 and urging | 'k)
the slide block 83 toward the cylinder bore 82. When a

10 pressurized fluid 86 is blocked to flow into the
cylinder bore 82, the slide block 83 is urged by the
force of the coméression spring 85 against an end of-
the cam chamber 81 adjacent to the cylinder bore 82, as
shown in Figure 4. The slide block 83 is moved toward

15 thelopposite end of the cam chamber 81 against the bias
of the spring 85 when the pressurized fluid 86 is
introduced into Ehe eYlinder bore 82 to act on the
piston 84, as shown in Figure 5. The slide block 83
has an elongate guide slot 87 extending obliquely in a

20 direction away from the guide surface 77. The feeler
74 has a.lateral pin 88 extending perpendicularly
therefrom and received in the guide slot 87 in the
slide block 83. A pipe or conduit 89 is disposed on the
movable mold member 15 and connected at one end to a

25 source (not shown) for supplying the pressuized fluid
86 into the cylinder bore 82 via a passage 90 extending

between the conduit 89 and the cylinder bore 82. Thus,.

&



86 into the cylinder bore 82 via a passage 90 extendi ng between the conduit
89 and the cylinder bore 82. Thus, - 15 - the feeler 74 is fully —>
ret:racted into the hole 74a 81 when the slide block 83 is brought i
position of Figure 4 upon bl ocking of the supply of the pressurized
86 into the cylinder bore 83. Upon introduction of the pressurized fluid 86
into the cylinder bore 83, the feeler 74 partially projects fromthe mol d
surface 77 as the slide block 83 is noved in the position of Figure 5. The
servonot or 65a (Figure 3) is controlled &8 0 rotate the drive roII 63 a
predeterm ned nu er of ut,i o

by a distance mh' i QnﬁPaEP} %Eggggﬁgfe dlngothe f%gtegi; eléf
Ceeler driving M é'tn: it %'*%%d pi%gR, B304§ Eggﬁgﬁ%ﬁf'“%?l e ?Igﬁe“% R such

that the feeler 3 Qc I 8bERS nUbEC LAY EREBLY Tof! pgmeggggggﬁ WPl
t he predeternine?qﬁﬁﬂber PéngEtlggs g ﬁe g??v% 6 dretracts
into the hole 74F1yid 8%PAn%e t@et bglﬁraueaeabrefashe m@bizetfmiﬂ:tmmﬂ)er 15
20 away fromthe fixed nold nenber 14. The fluid-actuated cylinders 30, 56
have the sane sst rafkechshipresisurizedefluidn8shéntenghd ofljmdér drsrefd3 he

respectlve feelers 70, 74 projecting fromthe
v : .the feeler 74 partlally projects from the mold surface

77 as the slide block 83 is moved in the position of
_ Figure 5.
The servomotor 653 (Figure 3) is controlled to
10 rotate the drive roll 63 a predetermined number of
remolutions, thereby feeding the stringer tape 12 by a
distance which is substantially the same as the length
L (Figure 10) of each row of injection-molded coupling
elements 13, 13'. The feeler-driving mechanism 79 is
15 actuated by a controller (not shown) such that the
feeler 74 projects from the guide surface 77 upon
completion of the'predetermined number of revolutions
A _ by the drive roll 63, and retracts into the hole 74a in
response to the movement of the movable mold member 15
20 away from the fixed mold member 14.
The fluid-actuated cylinders 30, 56 have the
e same stroke which is larger than the length of portions
of the respective feelers 70, 74 projecting from the
mold surface 26, and are operative in synchronism with
25 each other to extend or retract their piston reods 35,
6l at the same time.

The apparatus 10 operates as follows. For



nol d surface 26, and are operative in synchronismw th 25 each other to
extend gr_ retract their piston rods 35, 61 at the sane tinme. The apparatus
10 operfat.es as follows. For - 16 - purposes of illustration, the

operati egins fromthe condition shown in Figure 2 in which the novabl ey
nol d menber 15 is held in the fully opened position; after the,drive rol

63 has conpleted a predeterm ned nunber 5 of revolutions to advance the
stringer tape 12 by a predeterm ned di stance, the advanci ng novenent of the
stringer tape 12 is stopped with a trai ljigng end 73 of the previous

i nj ection-nolded coupling elenments 13 having slightly overrun the novabl e
feeler 74, the frafpiyses? okV 1113 vdtlrdalied ,P¥nkhBpdth¥i B BBSGDAS £Fonl % i
project fromthe guide 'surface 77 upon conpletion of the drive roll's
rotation; the temsidition Ishé¥n \imi Fighze Re¢A WhYEH tR&aReVabléEdsslan

I ncreased tape tension during the advanci ng novenent of the tape 12, is
held in its 15 membet 3Ssiisi deldy inhéhkoEdlhy bpeseddpositicheccafter

angul arly nove fromthe rel easing. position gphanton1line) to the holding
posi tion (soli dtlfﬁ%é)né’lenﬁf’ﬁinééué‘ﬁ? frPERleRedsaoppedet ofmi prd tRyrbered;

d the brake | 52 .1 s .actuated _t ' in_the 20 cl ockw di ti
Sl tancousy Wk IFAHRE BiGHRag8 O VAABe: A8 PEEHATET ( FRPELNE I BEE (he |

stringer tape 1%redetermined distance, the advancing movement of the

)

stringer tape 12 is stopped with a trailing end 73 of

®

~

the previous injection-molded coupling elements 13 having U
slightly overrun the movable feeler 74; the feeler 74 |

10 is actuated by the driving mechanism 79 to project from
the guide surface 77 upon completion of the_drive
roll's rotation; the tension roll 42, which has been
moﬁed upwardly under an increased tape tension during
the advancing movement of the tape 12, is held in its

15 raised position by the holding'lever 49 actuated to
angularly move from the releasing position (phantom
line) to the holding position (solid line)
simultanéously with thé stoppage of'the tape feed; and
the brake lever 52 is actuated to'pivot in the

20 clockwise direction simultaneously with the stoppage of

E 1

the tape feed to thereby lock the stringer tape 12
betweeen the guide roll 51 and the brake shoe 53. "~
In response to the stoppage of the tape feed, a
detector (not shown) sends a signal to the actuators
25 30, 56 whereupon the actuators 30, 56 are energized to
simultaneously retract (or move rightward) the bases

31, 57 of the upper and the lower tape'shifters 24, 25



bet weeen the guide roll 51 and the brake shoe 53. In response to the -,
st oppage, of the tape feed, a detector (not shown) sends a signal to th 55‘}
actwators 25 30, 56 whereupon the actuators 30, 56 are energized to -

si e t aneously retract (or nove rightward) the bases 31, 57 of the upper
and the |lower tape shifters 24, 25 - 17 - so that a length of the
stringer tape 12 is forced by the guides 55, 69 to lie flatwi se on the
nol di ng surfadce 26 of the novable nold nmenber 15. Sinmultaneously, the
novabl e nol d nenber 15 is noved 5 towardiyhe fixed nold nenber 14 by the
cylinder 20 energized by a signal fromthe detector. In response to the
conpl etion of theo ahatcla 1@¢ngFRUcsENthaf sthtngasesapd, 1D7ivyfédeediat ors
30, 56, the holding lever 47 is actuated to angularly nove 10 about' the
shaft 48 from t h&heolowiidespsSi-t 68ntesdiedflatelse conhthe anekdingy position
(phantom line), thereby aIIo%dng t he suggort 43 and hence the tension rol

© 42 to nove downwSUFERCRoREr 9%t hBepRo¥akieold smembetietynt . Downwar d

roverent of L, i RAoRalin 7, Hie BURRTe! R Wintee 0 TRLG S,
e L2 et weiy” AR, WS, 1ol RHOReAg] 51 coneasabii e el L0 (1
The - energized by a signal from the detector. '
" In response ﬁo the completion of the retracting
\,: movement of the bases 31, 57 by the actuators 30, 56,
Ehe holding lever 47 is actuated to'angularly move
10 about the shaft 48 from the holding position (solid
line) to the_releasing position (phantom line), thereby
allowing the support 43 and hence the tension roll 42
to move downwardly towa}d the base 31 by its own
weight. Downward movement of the tension roll 42
15 causes the tape 12 to move in the reversed direction,
during the time of which the drive roll 63 is reversely
drivén-at such a speed that the tension roll 42 can
apply a tension to the tape 12 between the barking
device 50 and the drive and pinch rolls 63, 66. The
20 reverse feeding of the tape 12 is stopped when the -
trailing end 73 of the injection-molded coupling
e elements 13 abuts against the feeler 74. At this time,
the drive roll 63 ceases rotating in the reversed or
clockwise direction. Thus one of successive parts of
25 thé stringer tape 12 is properly placed flatwise on the
mold surface 26 of the movable mold member 15, as shown

in Figures 6 and 7. 1In this position, the lowermost



20 reverse feedlng of the tape 12 is stopped when the trailing end 73 of
the ipgiéection-nmol ded coupling el ements 13 abuts against the feeler 74. At

-this ./, , the drive rol

63 ceases rotating in the reversed or clckw se
di rect¥en. Thus one of successive parts of 25 the stringer tape 12 is

~

properly placed flatwi se on the nold surface 26 of the novable nold nenber
15, as shown in Figures 6 and 7. In this position, the |owernbst -
(leading) nold cavity 17a is spaced fromthe trailing ene 73 of the

i nj ection-nol ded coupling el ements 13 b§

18 -

2 di stance which is substantially

t he same as the_di stance vaetme en the feelers 70, _74 and hence the sane as

the length 1 of 1eAG1BELNEALS

fF§8155r}7$n1i2%91ﬁeqrﬁf%ﬂ|§ﬂ? kﬁkﬁgstrlnger

Tovabl e ol o medBer J1BY £B sAGEFtLofadhas: Hbba %% e 3y
Wth this condjt aszataasgtﬁgléunieeswsémﬁm} o0l sdie 144 G5E0 o the

mold cavities 17 Iin th

nbers 14, through the nozzle 22, a runner 91

and gates 92 (Bigtaact)W batwvaehothe afP&bsies €70 Mg anditedncd dHe coupl i ng
The injection-nolded 15 coupling elenents 13 are cooled for a

predet er ni ngd pemeodsothei kepgtiar L ngf t tize teéhemeritwfresh pdntivasd2a3dE 57 of
the tape shifters 24, 25 are noved by the

el enents 13.

10

15

20

25

the slide fastener stringer 11. Slightly thereafter or
ideally at substantially_the_same time, the movable
mold member 15 is broughﬁ into the fully closed
position.

With this condition, melted synthetic resin
material is injected into the mold cavities 17 in the
mold members 14, through the nozzle 22, a runner 91 and
gates 92 (Figure 6), 15 to form a predetermined number
of the coupling elements 13. The injection-molded
coupling elements 13 are® cooled for a predetermined
period of time, during thé 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. 1In order
to prevent.the'stringer tape 12 from being unduly
stretched during the forward movement 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
time, the movable mold member ls.is moved from the
fully closed position to the fully opened position

(Figure 2), at which time the movable feeier 74 is

B ¥}



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 noverfeat-
of s+he bases 31, 57, the drive roll 63 is reversely driven by a limted
ang-€. An increased tension on the stringer tape 12 cause the tension roll
42 to slightly nove upwardly. Upon expiration of the predeterm ned cooling
25 time, the novable nold nenber 15 is noved fromthe fully cl osed position
to the fully opened position (Figure 2), at which tine the novable feeler
74 is -19- retracted into the hole ™al%nd the injection-nolded coupling
el ements-13 are ejected out of ‘the nold cavities 17 by nmeans of a plurality

of ejector pins (ReEragbes)inty ehe hrlrisi4a dnd thee idjestirg-Brlind 5

i njection-nolded coupling e]ements 13, the brake | ever 52 is piyotally
noved fron1the'IoER?E%‘ﬁ%s?i??ﬁP?%t#}ch?rﬁiééiéaﬂﬁ? QFeggﬁnﬁgbésition

hantom | ine), t e ' Ape £ | ' A enment

(phantor |1 1) {BEERYed S P25 Mol S0P BTN N LRKERG, RORRTCT
drive roll 63 is gabyesndin AdVasGe idhedud VWi thiRhel 2 i@k 1hBCof the
predeterm ned distance until a trailing end”73 of the coupling elenments 13
j ust nDIdeduisédelﬂ@éeﬁi$nhm$mﬂéﬁﬂéﬁupuinéﬂuiemewt&rlandtgétbrﬁke lever

portions 28, 27 (Figure 4) are renoved by the cutter 68 15 as the stringer
tape 12 passes t h$dudht pevekmkly Imoved from the locking position (solid

line) to the releasing position (phantom line), thereby
KJ" . releasing the tape 12 from the locking engagement with
the guide roll 51 an& the barke shoe 53. At the same
10 time, the drive roll 63 is driven to advance the
stringer tape 12 for the predetermined distance until a
trailing end 73 of the coupling elements 13 just molded
is detected by the detector. The runner and gate
 portions 28, 27 (Figure 4) are removed by the cutter 68
15 as the stringer tape 12 passes throught between the
drive and pinch rolls 63, 64, as shown in Figure 2.
The runner and gatelportions 28, 27 thus removed fall
. into the hopper 29. The tension roll 42 is moved
‘upwardly under an increased tape tension during the
20 advancing movement of the tape 12. Upon stoppage of
the tape's advancing movement, the holding iever 49 is
g - hold the tension roll 42 in the raised position and the
brakingldevice 50 locks the stringer tape 12. Thus,
one cycle of operation for one of successive parts of
25 the stringer tape 12 has been completed. The same
operation is repeated for succeeding parts of the

stringer tape 12, thereby the slide fastener stringer
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e tape 12. Upon stoppage of the tape's advanci ng novenent, \

ver 49 is hold the tension roll 42 in the raised position and

vice 50 | ocks the stringer tape 12. Thus, one cycle of

one of successive parts ?é 25 the stringer tape 12 -has been
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fastener stringer 11 shown in Figure 11 can be produced by
rannmerableahdehevable 78omi adjhdreinky i ¥ edistdnds duch that the
rojects fromthe guide surface 77 only when the stringer tape
dFPiguze By btodbicakcthecflowl of i the meltedhsynthetdali st ance

previ ous enbodinent, by controlling the drive roll 63
resin material into a group of mold cavities 17.

The slide fastener stringer 11 shown in Figure
11 can be produced by interlocking the movable feeler -
74 with the drive roll 63 such that the feeler 74
projects from the guide surface 77 only when the
stringer tape 12 has been advanced by a distance
several times as long as the distance as done in the
previous embodiment, by controlling the drive roll 63
to repeat the predetermined number of revolutions.
To manufacture the slide fastener stringer 1l of
Figure 11, the apparatus 10 operates in a manner which

is similar to the manner as described with reference to

the previous embodiment, but which differs therefrom in vy

that the movab;e-feeler 74 is still retracted in the
hole 74a even when the advancing movement of the
stringer tape 12 is stopped with a trailing end 73 of
the previous injection-molded coupling elements 13
slightly overrun the hole 74a upon completion of the
drive roll's predetermined number of revolutions
(Figure 2); and the stringer tape 12 is fed in the

reverse direction jointly by the drive roll 63 and the

' tension-roll 42 until the trailing end 73 of the

®)



to repeat the predeterm ned nunber of revolutions. 15 To
-manufacture the slide fastener stringer 11 of Figure 11, the apparat. ']£§
operate$ in a manner which is sinmilar to the manner as described wtfg—=>"-
reference to the previous enbodi nent, but which differs therefromin at
the novable feeler 74 is still retracted in the 20 hole 74a even when the
advanci ng novenent of the stringer tape 12 is stopped with a trailing end
73 - of the previous injection-nolded coupling elenments 13 slightly overrun
t he hol e 74a upon conpletion of the dri #é ioll's predeterm ned nunber of

| uti 25 (Fi . 2); h A 12, is. fed i h
i roction | of nt 15 S R ied G Rgd i a ehBREEnS? oRPPED| Sdat i e
traili d 73 pof e 24 - B lLan- ¢ [ 13
abut s agai nst | HETIIYEPERER J0 o MRS SHE, HBLAPRRBUES 19, CETRALD

‘closed, nelted syiidigd,| mdaeid) sydtdetdl resifl Aateedalnie LheedPidh cavities
17 to forma row of coupling 5 elenents 13 having a length 1 which is the

sane as the |engidtd tHe nMxldvavitdes 17 EogfoemlQd abwldf dbepkimgeps are
repeated until the row of injection-nolded coupling elenents has the | engh
L' of Figure sll.eléfants HS rhawdlnige af deingith7d whigbt iiat bbet sape ops:cthé rom
the 10 guide surface 77 to engage-the trailing end 73 of _the
inj ecti on- nol ded-eRgkh ihPlelthepne shownhdpcBygsreppPnat 13. These
R steps are repeated until the row of injection-molded
%K; '~ . coupling elements has the lengh L' of Figure 1ll. Then
'the movable feeler 74 is actuated to project from the
10 guide surface 77 to engage the trailing end 73 of the |
injection-molded coupling elements 13, thereby stopping
the feverse movement of the stringer tape 12. After
melted synthetic resin material has been injected into
the m@ld cavities 17, an element-free portion 12a
15 (Figure 11) is formed between the previous
'injection-molded coupling elements 13 and a just
injection-molded éoupling element 13. Thus, one cycle
" of operation for one of successive parts of the
stringer tape 12 has been completed. The same
20 operation is repeated for a succeeding part of the
stringer tape 12.
The length of each row of injection—moldgd
coupling elements 13, 13' can be changed by simply
selecting the number of repetition of ;he feed of the
25 sﬁringer tape 12.
According td the apparaﬁus 10, it is possible to

manufacture a slide fastener stringer having a



the reverse novenent of the stringer tape 12. After nelted synthetic resin

mat eri@l™\has been injected into the nold cavities 17, an el ement-free
porti a 15 (Figure 11) is formed between the previous injection-nolded
coupl el enents 13 and a just injection-nolded coupling elenment 13. Thus)

one cycle of gperation for one of successive parts of the stringer tape 12
has been conpl eted. The sane 20 OpQIE%%fHIiS repeated for a succeeding
g

part of the stringer tape 12. The |l en

of each row of injection-nolded

coupling el enegbfitigucds’ ré&dlod el tfeditsh-odd® byl ity id1@nidhg shunber of
repetition of the feed of the 25 stringer tape 12. According to the

apparatus 10, sekcuBe@otsidl etibndemnuiamd Wiomy H ilbhdiaziddmal sdgenger

havi ng a

22 - continuous row of injection-nolded coupling elenents

secured to a sthengef bwpeontbmgpizslpripldidigrdihes dupratiier defelleyr 74
continuously holding the novable feeler 74 in its retracted position. The
coupl i ng el enehBsitgusetragted Pombielen uniThy Hinddna eliemeRtshitb¥s§hout the

I h th f. he feel be d he fi xed | d
monber 14, 5t BOLARE RS % YELTRm AL R Rkl BRAGHSIAS: R | xed
feeler 70 at a;ghgtAngRelof e 1AM %dE Urd 0 SATHAY boReBRELEANSA12

10

1s

20

25

the fixed mold member 14. With the movable feeler 74

disposed downstream of the fixed feeler 70 at a.

distance W, the length of the element-free portions 12 \;;

between the successive rows of the coupling elements
13, 13' is always constant. The slide féstener
stringer 11 having such éven element-free portions 1l2a
can be processed properly in succeéding processs such
as end-stop application, automatic pairing with a

mating stringer, and severing.

»d



10 between the successive rows of the coupl|ﬁg—eLenean_13f_13__|s almays

constant. The slide fastener stringer 11 havihg such even el enment-fr
portions 12a can be processed properly in suc ﬁﬂumﬂ"m such
erfd--st op application, automatic pairing with Eﬂﬁfﬁﬂ”ger it
severing. 20 25, - 23 - CLAIMS 1. A nethod of mhnufacturing a continuous
slide fastener stringer including a contihuous stringer tape and a
plurality.of-1ongitudinally: spaced row§%ﬂ3iTUection-nDIded coupl i ng

el ements secured giqiae stringer tape along a |ongitudinal edge thereof
with a plurality or elenent-free portions between the successive rows of

I nj ection-nol ded couplungAeh&maaﬁspfsahduﬁaehoelggnarbahagnhbessggpaeof 10
(a) feeding the stringer tape in a longitudinal direction through a pair of
rel ativel y- novabl fastenemmtrdngedefiintlugiagser costéhuppbdstakngrestapei 4nd
trailing end of the previous |nject|on nol ded coupling el ements passes
beyond a first pdiRiwrldfircwt doagitsdiaamliyr spasedorawss5oFositi on

adj acent to a | eadi ng .one of _t cavities by a distanpce supstapti
"equal to the ﬁeﬁgqqﬁgﬁlqm@%%aeﬁpueﬁéegpsﬁeﬂsﬁis s2cak30 8o R 80 Age

- tape along a longztudlnal edge ther=of with a plurality of

w element-free portions between the successive rows of
| injection-molded cqupling.elements, said method comprising
. - the steps of: |
10 (a) feeding the stringer tape in a longiﬁudinal
direction through a pair of relatively movable mold members
defining a series of mold cavities until a trailing end of
the previous injection-molded coupling elements passes
beyond a first position which is dow_nstream of a second
15 position adﬁacent to a leading one of the mold ;évities by a
distance substantially ‘squal to the léngth of the
element-free portions; |
(5) moving the stringer tape in the raversed
diraction until the Erailing end of the pravious
20 injectign-ﬁolded coupling elements is locatad in said
second position;
(¢) injecting a melted synthetic rgsin-material into
the mold cavities while the mold members are fully closed;
(d) feseding the stringer tape in the longitudinal
25 direction through ﬁhe mold members until a trailing'end of

‘the just injection-molded coupling elements passes beyound

said first positions



(‘b) noving the stringer tape in the reversed dirtectio ailing

end of .the previous 20 injection-nolded couplin is |ocated in
sai d §&cand position; (c) injecting a nelted synﬁlmﬂg@mﬁ”' Eri al into.
t he @avities while the nold menbergaare fully y edi ng t hest
string tape in the longitudinal 25 direction through the nol.d nenbers
until a trailing end of the just injection-nolded coupling el enments passes
beyound said first pedimiuing the strdager tepe rpvihegrevessed rdipggionape in the
reversed direction through the nold nmenbers until the trailing end of the
just injectiofbrayghdée fer%@pmwvgr%u@ﬁeht@ﬁ%raﬂbw ger & i dusy i8ieq¥danti on;
-(f) injecting the nelted synthetic resin terigl .into 5. . the nold
cavities whil Botd58 ¢RYP l%%%£§r§ %qtﬁg%tog L FLERE PR ®beat i ng the
above- nenti oned ste (a): to. (f . C i ; claim1l,

M cBliskBir b epias, = AP IELT REs AERREELRY O

before the step (d), ng the erm ned nunber

of tines.53. the mAly ARRHBALYSHIOE tRRNM1ACHeHbERS a@ecmtlyruasagédﬁghale fastener

10 stringer according to the nmethod of claim1l or 2, said apparatus
conprising: (h) a fr@yetedeakiry Pheé labbe-meheionee|stepdVabl & 1P) d nenbers

supported.on said frane and defining a series of nold cavities, said nold
15  nmenbers Bavi ng Aampttiad eécareingido nuledm slur beftes, theesperc {# Ve kypeating
the steps (a) to (c) a predetermined number of times.
3. An apparatus for manufacturing a continuous slide fastener
10 stringer according tq the method of claim 1 or 2; said apparatus
.comprising: |
(h) a frame;
(i) a pair of relatively movable mold members supported
on said frame and defining a series of mold cavities, said mold
1S members having a pair of mating mold surfaces, respectively,
(i) a poLer—driven feed mechanism located downstream
of the mold members for intermitténtly feeding the stringer tape

forwardly by a predetermined length and reversely;

(k) a first feeler disposed on one of said mold

an

T

-)



(j) a power-driven feed mechani sm | ocated downstream of the nopl Abrer s
for intermttently feeding the stringer tape ftﬂl}lﬂtﬂl{t‘!ﬂ“ﬁ”ﬂ!ﬂdet
| engt h ‘and reversely; (k) a first feeler di spo

25 nenbers at said second position adj%ﬁzent to a“l eadi ng one of sard nold

t d tipg fromthe mol d |
Tovard sai o P PhaE BT ERE GOREHORGIUSHENOEP 3 orodlBeclE Al S2o0rai | ng

end of the inj [ &g ( cond
feel er nmovabl ym%glas%g%g% a%f% g?%j)%c $|%05| %gnr?lgnsusrgla%a o sald %ﬁ ﬁo Oe
downstream of reabék ithisdd 5881 Rb1d Qﬁrﬁé‘%&e&fi 1tRE dther tnhad 'nieHQe:e‘PQr of 1 he row
of injection-nolded coupling elenents, said second feeler being spaced from

said first fealegectingaa drsiﬁhgeerwbstmat1ray*ebyldnh@olsja6a:o@§1iﬁgeeiéaﬁstéx of the
el enent-free portions 10 ~ and being novable to project and retract from
the mold surface of $i & esmndofaklermoeahly( dyspasel iati sujdnbidsanpesttion
operatively connected to said feed nechanismfor driving said second feeler
to sel ectivel Pippdjceene gpld embrn deynsvreamk ofiaddsiiTshcieeder far dedaetingl d
menber in response 15 to corTPI etion of the feed of the _stringer tape by
sai d feed necHafi STALLHNY SR ohs i Ipy é’ﬁn‘?“'blecﬂ-%‘ ﬂﬁ}qfdn%qﬁ‘ﬁé?'@ Fb?"‘eﬁ‘ﬁ%a ng the

stringer tape in.the reversed, directi o and cont ans ted and
arranged to contPoi=-PH fﬁﬁf} r BEUS g%acg fr(?"' %l%)f: e(ft]‘B Yi 24 : '?':I‘?e

met hod st eps (sg); @ag,glah?’ (KR saffe as the ABhGERPGY %Ese@ﬁ&%r-?i&g phftishdl M 3.

§a| d ot her

T 10 and being movable to project and retract from the mold surface .of
\/} .

said one mold member;
(m) a driving mechanism operatively connected to said feed
mechanism for driving said second feeler to selectively project
or retract from the mold surface of said one mold member in response
15 - to completion of the feed of the stringér tape by said feed mechanism;
(n) means upstream’ of the mold members for moving the
stringer tape in the reversed direction; and
(o) control means adapted and arranged to control the
apparatus so as to'carry out automatically the method steps (a)
N 20 to (qg).
4, An apparatu§ according to claim 3, said other mold member

being fixedly supported on said frame, said one mold member being

(N

movably supported on said frame and movable toward and away from
said fixed other mold member.

25 5. An apparatus according to claim 3, said one mold member
having a hole extending perpendicularly to said mold surface,
said second feeler being completely receivable in said hole and
having a pin extending-perpendicularly therefrom, said driving

mechanism comprising a cam chamber



firxedly supported on said frame, said one nold nenber being novably
suppor, yon said frame and novable toward and away fromsaird fi1xed other
nol r. 25 5. An appar atus accordi ng one nol d~
menber ing a hole extending perpendicularly t iﬂll (Hﬂ"“ﬁ“llimmc sai d \w
'~ secon eel er being conpletely receivable in sal ce ands Nayvi kg a pin
- extending perpendicularly therefrom said driving nechani smconprising a
cam chanmber - - 26 - extending in said_one nold nmenber across sai‘d hole, a
cyli nder bore conmuni cating at one end #Ftn said cam chanber, a slide block
novably received in said cam chanber and having an obliquely extendi ng
el ongat e sl ot i newhesdisg st dspid one maddhnembereiacsdssa spitdt bplepvabl y
received in said cylinder bore and connected at- one end to said slide

bl ock, and a conf¥biReeH Eﬁﬁ?rﬁf?%ﬁﬁﬁQRﬁP491%ﬁmqfebéwpcW&ﬁﬁeﬁaﬁénﬁﬁgly from

“reans Tor suppl yFREREST0 prebids ater¥ Y 5 ety 1A Fardishn FBinpss
sald pi ston and begcasaldl shi der Blacky WReddi SAohdald Gk B Gndedl NS

t he bias of said conpressfon spr
5 said pin is movably received, a piston movably received in

said cylinder bore and connected at one end to said slide :
block, and a compression spring received in said cam | \
chamber remotely from said piston and urging said slide ;:j

block torawd said cylinder'bore, and means for supplying a
' 16 pressurized fluid into said cylinder bore to move said
piston and hence said slide block away from said cylinder

bore against the bias of said compressiocn spring.
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