NETHOD OF AND APPARATUS FOR MANUFACTURI NG SLI DE FASTENER W TH SEPARABLE END
STOP 5 The present invention relates to a nethod of and an
apparatus for manufacturing a slide fastener with a separa- ble end stop™
the type in which stringers of cbntrnuogi | ength which have space porti ong
di sposed at regular inter- vals in their—Tongitudinal directions are
intermttently 10 conv n | e eyi ng opera-
tion, upper stops and §¥?§°§h§€hﬂ§§nﬂ?P§R§§§§ gégapégpgkgﬁgﬁgﬂép are forned
at ~each of the space poBPLEIBBESFASTENEBCWIGH SEPARABLE1BND STOP A nethod and
anSapparatus of this kind have hereto- fore been known in which a pair of
engaged fastener string- ers are separated while being conveyed, and each
of the space portions of the stringers separated is stopped at an injection
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The space porgtopSaaerfsemeavatveawnrbattQQSspacbeEa&hlaﬁé bipe ifgaces off
el dagat i on ofﬂgiﬁétape whi ch constitutes each of the stringers differs

dependi ng upo Ror ce applied thereto and, therefore, all 35 of these
factors have a great effect on the potential for positional errors

occurring;uith the upPgE+fE8PEnd"dn! YBparatus of this kind have hereto-
fore been known in which a pair of engaged fastener string-
ers are separated while being conveyed, and each of the
space portions of the stringers separated is stopped at an
injection molding station where upper stops and pins which
20 constitute a separable end stop, that is, a removable pin
and a box pin, are simultaneously formed by injedtion mold-
ing at the opposite ends of the space portion. Such a

method and apparatus have been disclosed in, for example,
the specifications of Japanese Patent Laid-Open No. 90345/
W 25 1977 (Laid-Open Date: July 29, 1977) and German Patent

Laid-Open No. 2,709,479 (Laid-Open Date: September 22,
1977). According to this known method and apparatus, errors
in positioning the space portioﬂ directly lead to positional
errors of the upper stops and the pins. Further, even if

30 the position of the space portion is accurately regulatéd,
the following problem still remains. The space portions per
se involve variations in length and the degree of elongation
of the tape which constitutes each of the stringers differs
depending upon the force applied thereto and, therefore, all

35 of these factors have a great effect on the potential for
positional errors occurring with the upper sfops and the
pins. Furthermore, since the upper stops and the pins are
simultaneously formed by injection molding, there is a need



Furthernore, since the upper stops and the pins are simultaneously

by injection nolding, there is a need 2 to enploy an undesirably
nner for supplying a nolten resin into cavities when forning the
tops and the pins. This is unecononical since an unnecessarily |arge
of the resin..is accordingly 5 used. In addition, it is
rably necessary for dies of disadva%tageously I ncreased size to be
used for the injection nolding. According to a first aspect of the

i nvention t heéf® $BPINH AR SHNILHEE MY o} ORGNEMBRELr FAF BUBPLIWENGadt ener 10
with a separable end stﬁg,,conprisjng the steps of: providing a pair of
continuous stBIHeRR L8N ERHDrFAYHE1eS (ERPRCFPLRIRGNENRAUBBREEt FFABEr tape
and successive trains of fasjener, el enents se aiated by space portions
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space portions 1s disposed at sald 1njection nolding station; and

si mul t aneous| ghé M £fdé OToA RS dfngPPer stops and pins which constitute a
separabl e end stop on said stringers at both ends, respectively, of said

space According to a first aspect of the invention there
is provided a method of manufacturing a slide fastener iu)
10 with a separable end stop, comprising the steps of:

providing'a pair of continuous stringers each
comprising a respective cdntinuous stringer tape and
successi#é trains of fastener elements separated by
space portions which are disposed at_intervals along the
15 stringers, the stringers being initially engaged with
each other:
conveying the stringers through a stringer

separating device, which sépa:ates the stringers as they

C

are conveyed therethrough, and conveying the stringers
20 in thus separated condition through an injection molding
station:; |
suspending the operation of conveying said stringers
in such a manner that one of said space portions is
disposed at said injection molding station; and
25 simultaneously injection-molding upper stops and
pins which constitute a separable end stop on said
stringers at both enﬁs._respectively. of said space

portion, characterized by comprising a step, carried out



. portion, characterized by conprising a step, carried out 2a prior to
said injection nolding step, of bending each stringer tape, independentl)
of 'the other stringer tape, across the width of the stringer tape in a
part of said space portion within said injection nolding 5
station, whereby the respective portions of said stringers on both side
sai d space portion are noved toward the centé# of said injection nolding"™
station and whereby end fastener elenents at the opposite ends of said
space portion ampeioxsmactdadal \injetct irad npl&kroperep . Of bending ewdlth are.
provi ded such as to be i mobvable relative to said injection nolding station
interms of thestningenitaps. dndgpendently iofjcthe atheristringerivape.
positioning of said stringers. According to a second aspect of the
i nvention thereak¥oss the width qff dhelcatringghtapesin oz mehuPakt #fng a
slide fastener with a separable end stop, conprising: a conveyor device for
conveyi ng a pai rsadd iEﬂQQQaID%IfeIerhgé‘cﬂsitft.iﬁﬁ;’g)sl%mtb%ﬂ??%‘?hﬁga
respective continuous stringer and successive train
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portions. said |
o/ ' said space portion are respectively retained by stoppers

10 which are provided such as to be immovable relative to
said injection molding station in terms of the moving
direction of said stringers, thereby effecting
positioning of said stringers.

.According to a second aspect of the invention there

15 is provided an apparatus for manufacturing a slide

fastener'with.a separable end stop, comprising:

a conveyor device for conveying a pair of initially
engaged stringers each comprising a respective
continuous stringer tape and successive trains of
20 fastener elements separated by space portions which are

disposed at intervals along the stringers:
a stringer separating device for separating said
| engaged stringers as they are moved, and a stringer
re-combining device for re-engaging the separated
25 stringers;
an injection molding station for molding upper stops
and pins which constitute a separable end stop at both

ends, respectively, of each of said spaée portions, saiad



. devices;

10

18

20

2b station being | ocated between said stringer separating and re- conblnlng
and a positioning device which suspends conveyance of the '

by said conveyor device, upon sensing one 5 of .said-
spacle goniti ons, in such a manner that the sensed space portion is stopped
& §_ijnj ection nolding station, characterized by conprising: a device
ng each stringer tape, |ndependen?qy of the other stringer tape,
acro the 10 inamd part of said

space “port i or® W HHIR %%&%Pw*ﬁ%ﬁf?% £ﬁ5V§;héng§ét;gE$nﬂﬁH §P835éﬂénﬁrOV|ded
such as toly%ﬁéwgy éﬁb{ﬁiﬁéa %Vi€?$ gPénJectlon nmol di ng statlgn I n terng,

of the novding direction o said stoppers 15 -

respectively engﬂﬁlé&?*‘ 5@@{gge&hgbﬁngﬁgsfgaﬁépﬁgggggéé%ga nds of

sai d space portion sal d” bendi ng operati t her eby

positioning sgnél desiwgers eﬁfr@i‘iéd?a&ﬁv%goﬁ §é9¥8gh88§§hg%§5?éf‘§§%?‘§r of the

i nvention to 20 provi

manuf act uri ngof sdidlespacd PEFt 1bAS, a1§eP@Eﬁ‘bJaeT|§Hﬂeft Eﬂa@ytﬂ’@' Ehnkhgl S

possi bl e for sections enployed for |nject|on no er stops and
the pins to cepece!paetion ebehs gopwéa aae §91@e1ﬁg§bﬁieﬁahbigiggualtEd Wi th
accuracy. 25 By virtue of the above-descri arrangenent,
it is believestawidre priatddeetized oy atemphespagiti on of each

a device for bending each stringer tape,
independently of the other stringer tape, across. the \_}
width of the stringer tape in a mid part of said space
portion within said injection molding station; and

stoppers provided such as to be immovable relative
to said injection molding station in terms of the
movding direction of said stringers, said stoppers
respectively engaging with end fastener elements at the

opposite ends of said space portion while said bending
operation is being effected, thereby positioning'said

fastener elements.

It is believed possible by means of the invention to
provide a method of and an apparatus for manufacturing a
slide fastener with a separable end stop by which {5,15
possible for sections employed for injection-molding the
upper stops and the pins to come close to each other and

to be positionally regualted with accuracy.

By virtue of the above-described arrangement, it is

believed to be possible to regulate the position of each-



20 of the end fastener elenents at each end of the space portion
irrespective of variations in the degree of el ongation of the stringer /
tapes. Accordingly. the upper stops and the pins are injection-nolded i
state 5 wherein the rel ative positions between the upper (stop
and Yhe pi ns and the above-described fastener elenents are accurately
regul ated. Further, since the stringer tapes &re drawn toward the cent
the injection nDIdlng station in such a nmanner that the_fastener

el.enents at the hdie tendnfasener hlepertes pafteaghceRd efokhet Bpéﬁeh

other, it is advantageousl ossi ple to reduce,the | en nd _si ze_of
respective runneRSEHFOR hkt gée%%Eﬂef% Yﬁfé@??%ﬁsand?ﬁﬁ gegreg %fhe

acconpanyi ng. dr SHTRRAC bk af rehe ra Ot BEETERRSh ) BPRREGRG KT Hhe
apparat us embody %%h&&’ b ahd tﬂXegiiéQF‘a%”Dn eESFBnLHSEEQ 1.4 aa‘Q’Q&tEor

5 expl anat or venience; Frgur 1S a Si1de evational view of the

agpar at us shown (e QHrE’n ré;}]ge fe3 bélelegéseee&bxﬁ ¥heuBbeth8tops

apparatus shown 1 n gure ms In detail the vicinity of its 10

i njection ”Dld'”Qnétﬁﬁéoﬁlnf'Sﬂéetﬂe'§bév@Léas¥k§BbeffBQ%bﬁBQre&bhbhﬁ%rs
before their respective pins and upper stops are forned by injection

nol di ng; Figure préSadchpRtlpNr¥g8ratbad StareHeE,r eineebithengtaddvigee i n
t he apparatus enbodying the present invention; 15 Flgures 6A to 6E
are vertical sectapeglarbecdbawh tbward the center of the injection
Ly) molding station in such a manner that the fastener
10 elements at the opposite ends of each space portion come
close to each other, it is advantageously p0531b1e to

reduce the length and size of respective runners of the

dies used for injection molding.




N on nol di ng station showi ng the operations of the apparatus enbodying
péqsent invention in the order in which they take place in the process;
FigurféM7 is a plan view of the stringers after injection 20 mol di ng has’
arried out; Figure Bis a plan view of the stringers after the runner
gden renoved therefrom Figure 9 L3. a perspective view of a runner
renovi ng devi ce enployed in the apparatus enbodyi ng the present invention;
and 25 Fhguirereh®idrs wdlpltendescaibed by eayyfebssnpiki githf ast ener with
a separabl e e,pd sto% gﬁferri ng first to.%ii%ure 1.whichis a top plan view
of the fast BReT ShERUCaENE ARG RN AP IFEVENBAYPFRF A present invention, i
whi ch a part of Figereappis & depipaoutienaf drospdratus cenlodpiricor y

conveni ence ' fs j.ngers. 1 f fr rol |l -.shaped supply source

(not shown) t?%rp(%%é%ntglggﬁhgg "é%hdgeﬁ%ltl gl?esreg?g:}% Sw?"er@ron roller 3 (see

Fi gure52) i explanaboxy wheveniencde stringers 1 are 4 conbi ned toget her by

t he engagenent | s | n e@% rai 4. The

stringers 1 ar e.l??%%?% %Qedt %ﬁ??ﬁgg%/%\r@ggqg%%tgmg t?%l rgas\%nécsﬁ&fﬁn

conbi nati oniedrgure “ute a conveyor device 4. 5 ~ The fastener

manuf act uring appgIA 4S1d13S parseck IAPNIBERA 8hd MppdElCsha . Lhe upstream
e

side and a stringéer re-conbining device 6 on the downstream side. The
appar atus f &P tFHeRI®ds whichFhews 4R dafRdl nbhesvieindty 70f d&6t ed bet ween t he
devi cegg5 anfljértidhancibind@eatE®gar ati ng device 5 has 10 a wedge nenber 9
which is dispos?d I n Zuch a Er‘anner thfatf t@e air of stri <gers 1, as they
are advanced, a éggrm 8:1$ @ plan view of fastener stringers before their

respective pins and upper stops are formed by injection molding; o/

i nfec

Figure 5 is a top plan view of a stringer re-combining
device in the apparatus embodying the present inventions
15 Figures GA to BE are vertical sectional views of the
injection molding station showing the operations of the apparatus
embodying the present invention in the order in which they
take place in the process;
Figure 7 is a plan view of the stringers after injection
20 molding has been carried out; ' E
Figure 8 is a plan view of the stringers after the runner
has been removed therefrom; ,
Figure 9 is a perspective view of a runner removing device
employed in the apparétus embodying the present invention; and O/
25 Figure 10 is a plan view of a completed slide fastener
with a separable end stop.
Referring first to Figure'1 which is a top plan view of
the fastener manufacturing apparatus embodying the present
invention, in which a part of the apparatus is cut away for
30 explanatory convenience, a pair of stringers 1 are fed from a
roll-shaped supply source (not shown) through a pair of guide
rollers 2 and a tension roller 3 (see Figure 2) in a state

wherein the stringers 1 are



two by the wedge nermber 9. The stringer re-conbining device 6 has an inner
gui de ‘nenber 11 and outer guide nenbers 12 (see Fig. 5). The inner guide,

menber 1t has a tapered 15 distal end, ile the outer guide menbers 12 Ar
di sposed in such a manner that they guidgithe fastener elenent trains 1
along the tapered distal end of the inner guide nenber 11. The arrange

I's such that ; E%ﬂ%?ﬂé" YL SIS ' f | .
1 are passedct rg'htlg&h% 20 “the g{.r g)gf.bet vverég{r?a?hese glﬁerﬁe%n#g}egr_?k%%%iener.
el enent trai f&skengre elementada@ing A feaciThe iR imper s dr Aneatint@ratd of
one-0f the O4lehti1guiadaREeLY kod TAUEHY WHi%h Bh @IMAH S I Ickhdmber

13 which is presséd by the acfiagn of a spring (not shown) toward the
fastener el efdtfe @& SARyeyprodevice,&r a nanner that they are re-engaged

wi t E eacg 58t hgr: Th@uaﬁmge:@ﬂ @lﬁuiﬁ“d&ufﬂ?n\% aprilsa\t&biu@ um/sad dra_dlstzaimgéxemed
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by the acti O%‘Gg}&%gﬁ: g%rglcayf?'rﬁeérd% see\qe_iq%. (%:)ra.q-'%‘ﬂ?e%s?'rolctnaré%rds r%ﬂé%r?bx}sni ng
device 6 is dhe |d@rw:;¢aﬁ)\%t§4r@ i t Mhedistainasr menanading devive fohagy
directionf af RRayd mMiadetr b Rhildle i3 d M Riducd £ MdriHEY thhd Gk

Fig. 1). stri,nger_quide device 21 is provid bet ween t he stringer

ed
separating d&®Aie of ngenshilec A% IHRY ALfy adVANGRe 7 arfh SRS JAY | as
shown in Fig.twd Hiathe GidddR memded! .23 ME Wrrinded RA-cunbBidians elwrice
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(see Fig. 5). The inner guide member 11 has a tapered

15 distal end, while the outer guide members 12 are disposed
in such a manner that they guide the fastener element trains
14 along the tapered'distal end of the inner guide member 11l.
‘The arrangement is such that} as the respective fastener
element trains 14 of the stringers 1 are passed through

20 the area between these guide members, the fastener element
trains 14 are re-engaged with each other. The terminating

end of one of the outer guide members 12 is constituted by
a movable guide member 13 which is pressed by the action of
a spring (not shown) toward the fastener element trains 14
U/ 25 in such a manner that they are re-engaged with each other.
The movable guide member 13 is movable upwardly as viewed in
Fig. 5 by being pushed by dpper stops 15 which are molded in
a step, such as that which wi1l be explained later, whereby
the movable guide member 13 permits passage of the upper stops 15.
30 The stringer separating device 5 is movable in the
moving direction of the stringers 1 by the action of an air
cylinder 17 (see Fig. 2). The sﬁrihger re-combining device
6 is similarly movable in the direction parallel with the
_ moving direction of the étringers 1 by the action of an air
35 cylinder 18 (see Fig. 1). |
A stfinger guide device 21 is provided between the
stringer separating device 5 and the injection moiding
station 7. The device 21, as shown in Fig. 3, has a guide



'the gui de passages 22. The guide plate 23 and the stringer 5 holder 24 are’
: \fally novabl e as one unit in such manner that the unit is capable. of
O

i vel y taking an upper conveying ition and a | ower injection .
g posi- tion. A stringer guide devi ce 25 (see Fig. 1) is S|n1larly

ed between e |n ectio I ng station and the 10 strlnger
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the guide deyider 2 Are Mﬁ’&é%@b%@&éﬂdﬁ SERN2 Gl Oln! HcRUEPOSE Of

acconmodating a runner renovi ng ice, .described |ater e Space
defi ned t hdMEHATdeRt A | wnkt yl%rﬁi’mabl:ﬁ R%. S%lthFeVﬂQYe%%kmgrmldl ng 20

a5 T et s o s o st o
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(see ri HELiddsy b A id HevRle (EXPHES Hiotn FRTRIY- oFF EhBactages
41 which r eapdle idavice dfmhasiguide \platesel? \dsstl:hlaredreapectwelifhe
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passages Zﬁﬁfﬂh the tine en t he
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37, 39 havq;aimrﬂqé%an@ adeidhsr£s ramtéfetyef@éffésﬁéﬁafn o their
outer s it WS S ] g bl L1l S ol e 1 32. "
constitutewhnyhnqanqﬁxtutb|théxguldé device 25 are, however, laterally
separated for the purpose of accommbdating a runner removing
device, described later, in the space defined therebetween.
As clearly shown in Fig. 3,'£he injection molding
20 station 7 includes a lower die 31 and an upper die 32 (see
Fig. 2). The lower die 31 has cavities 36, 37, 39 and a
runner 40 which communicates with these cavities. The
cavities 36, 37 are provided for respectivély forming pins
34, 35 (see Fig. 7) which constitute a separablé end stop,
25 while the cavities 39 are provided for respectiVely forming
upper stops 15 (see Fig. 7). The lower die 31 further has o/
- fastener element guide passages 41 which respectively commu-
nicate with their associated cavities. The guide passages
41 are located at the same héight as that of the guide
30 passages 22 and 26 at the time when the guide plates 23 and
27 are at the injection holding position, that is, the lower
position. The cavities 36, 37, 39 have stoppers 42, 43
which are respectively formed close to their outer ends.
The stoppers 42, 43 effect positioning of the st:ingers 1
35 in such a manner that, when a portion of each of the tapes
which respectively constitute the stringers 1 is bent at a
space portion 44 (see Fig. 4) as described later, the stop-‘
pers 42, 43 respectlvely engage with end fastener elements



space portion 44 (see Fig. 4) as described |ater, the stop- pers 42, .43
respectively engage with end fastener el enents 45, 46, 47, 48 at
opposi te ends of the space portion 44 such gs to prevent t hese elenents:ij;;
from noving toward the center of the inject¥Dn nolding station 7 and __

t hereby effecting positioning of the stringers 1. These stoppers nay be

arranged in angsgdegigl,ed 7,048 ak’ 0ppded tehandshef dhe ls?ad@ wittdore et igeh

to the injection nol n ternms of the d|re i on of the
stringers 1. TR& ﬁﬁp??‘§F8%3%hP§eaFé&mﬁpﬁﬁ FEom,mo¥ ﬁ%‘
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provided with recesses In_its center I'n_such manner. that arns 53,
can be | ower edOEnthe mevmpéémém@ce&@esztrmgemml-ss 54 are
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verti Vv i ir
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stringer positi g a Y 59, a
spring 61 and & %%‘“?r %%gv?n tygﬁ%% % ?%1 ever gseenesg{ end
portions 50 (sduxither Dasia @mrmspecmhmry 1[& dozmed mush las ftostqompuni-
el gment _gui de pagea AN’ et O e Iaithe U9 1 @il & i dilca

spring 61 is dISpOS such as to bias
nozzle 51 of an injection molding machine.

15 The lower die 31 is further provided with recesses
52 in its center in such a manner that arms 53, 54 can be

-

lowered into the respective recesses 52. The arms 53, 54

are respectively connected to air cylinders 55, 56 in such

a manner that the arms 53, 54 are vertically movable by the
20 actions of the associated air cylinders 55, 56.

As shown in Fig. 2, the guide device 21 is provided
at a portion thereof with a space sensor 58 which consti-
tutes a part of a stringer positioning device. The space
sensor 58 has a sensor lever 59, a spring 61 and a micro-

25 switch 62. The sensor lever 59 has sensor end portions 50
(see Fig. 3) which resp ectively project into the fastener
element guide passages 22 respectively formed in the guide
plate 23. The spring 61 is disposed such as to bias the
sensor lever 59 in the direction in which its sensor end

30 ‘portions 50 respectively project into the guide passages 22.

' The microswitch 62 detects displacemént of the sensor lever
59 which occurs when it is disengaged from the fastener
element trains 14. B y

The following is a description of the operation of

35 the above-described apparatus embodying the present
invention.

_ The pair of interengaged fastener stringers 1l which
have been fed through the pair of guide.rollers 2 and the



sensor lever 59 in the direction in which its sensor end 30 portions 50
ctively project into the guide passages 22. The microswi tch 62 detects

cenment of the sensor |ever 59 which occurs when it is disengaged from-

tener element trains 14. The=fgllowing'is a description of the

i on of 35 the above-described apparatus enbodyi ng t he present

i ortenFhen pattenf prr crevrRyegedadtaseeddrenct rsepgedtedlr i ehcrhaykebeen

hrough the weao_sé n@hb&Uigdend Qrkeiren2réndot B mjeJnoLe{aab% 'sebiffn 3 are
conveyed past, and, hence seégrated fromeach other by, the wedge nenmber 9

and are ™hdde &hair (FRSPeFELYe chaRbearE  edementy trajng d4 mee belngctive,
fiast en;ar geiﬁmtby rﬁi@%dﬂr@éﬁoﬁﬁiﬁgt Fristenchy etdmmw rgQﬁFHE\ﬂ émstéh@éé ener ~
el enen passa e, stringer guide device £ course
of thl% dsﬁegiﬁ’r’b??rvﬁ'éﬁé?hgegﬁﬁseaﬁdrt|Ic5‘ntg‘5 ‘FFH% are no
fﬁSt ener ﬁeam &:ﬁétatmchazhéhethesspae? pﬁrtﬁierseus,ornemhmur:]MeSO of
t he sens ver t ar t he .space. sensaqr t he sensor

| ever %ﬁ:%%} fﬁfgt%?égu%%élﬁéﬂgﬁnég % h(?gu IP@sr'h o&vﬁfcﬂ’%z to

gener at e senﬁmeenﬂarmr@.mgnio ¢£cthBi gensar. 1‘éhner sﬁSgrm:insatitmtmga tinmer

devi ce org d r n&%ﬂ? fgsuch a
manner tha?ﬂa&the conveyor é evi ce ﬁs?sggus%gﬁdgg a terl r?t?;term ned period
of tilfe Has syiGipsednamner (&g, t@ccange M@n"ﬂﬁ@%m 3 ith genepatecen

sensed, @ gHdcy ddifEitig Iw@xaéll(aa&eﬁgensmved TOMY ﬁg}{aeﬂeé@eﬁaesg

dlstance ThHus, the space portion 44 is™positioned In the center of the
i nj ecti o fdmem fatige B 'Fi’(%‘é%“FFgmeBB)lrlﬂgxldevﬂ?@ af |q®%‘rr | BEP] 24, .

28 | over (me@etdiwn¥ tih such a manner that the conveyor device 4 is
suspended after a predetermined period of time has elapsed

15 from the time when the space portion 44 has been sensed, or
after the stringers 1 have been moved over a predetermined
distance. - Thus, the space portion 44 is positioned in the
center of the injection molding station 7 (see Fig. 6B).

Next, the stringer holders 24, 28 lower together with
20 the associated guide plates 23, 27 until the respective
fastener element guide passages 22, 26 become equal in
height to the corresponding fastener element guide passages
41 of the lower die 41. The stringer holders 24, 28 are
respectively provided with extended portions 64, 65 which

25 press the corresponding fastener element trains 14 against W/
the associated fastener element passages 22, 27 (see Fig.
6C). Each of the rollers constituting the conveyor device 4
is arranged such as to become reversible when it is released
from the driving force applied thereto. Accordingly, under

30 this state, the portion of each of the stringers 1 which is
on the downstream side of the injection molding station 7
is able to return to the injection molding station 7. Also,
the portion of each of the stringers 1 on the upstream side
of the injection molding station 7 is able to move toward

35 the injection molding station 7 by the upward movement of
the tension roller 3. . Then, the air cylinders 17, 18 are
actuated such as to move the stringer separating and re-
combining devices 5, 6, tespectiVely, toward the injection
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20 the associated guide plates 23, 27 until the respective fastener

el enent gui de passages 22, 26 becone equal in height to the correspondlng
fastener -el ement guide passages 41 of the lower die 41. The stringer
hol ders 24, 28 are respectively provided with extended portions 64, 65 e
whi ch 25 press the corresponding fastén®r~ el enent trains 14 agai nst tfhey,
associ ated fastener el enent passages 22, 27 (see Fig. 6C). Each of tha-
rollers consilbid agative Tomveyary devisCeoskibde dorangedtsimnderast tto becon
reversible e | gas I t Jonrce applied thereto.
Acesgr di ngl y\,muﬁt o g%ua:‘ﬁ i ?q’l\etﬂqmt‘ hnEﬁerﬁ% :%%glo z‘ach of the stringers 1
which is on the domgﬂbal’lrhsmde c»fllhherq RPecit ene motdayry suelt ifonty is able
to return tqqLbe dnai £5H' 98, Rl dea";geémfewn thus Ala¥Qind RGPVt AL Of each of
the stringers 1 on the upstream3|de of the injection nolding station 7 is
abl et 0o noveéapevid ge3Enty hindepgrent bh °ﬁDF'bﬁ ﬁgh%‘t &CF HeeT - bAPerheci9sdar d

nmovenent of ttnheui&nsw&hao;dr@ﬁg& th@ra,t b hRidapirC ki {HECEBack/ podfionr €
actuated such as to npve the stringer Ereratl nng and re- conbi ning devi ces:

5, 6, respecttivel¥ st RiEPd MestrifERES dn draum ESPEThG . tGREBh °f, wher eby
It is possilihe fojecthen s.b[a;mgeéisatlohm et or awe dr@wasskeinbe dlemeecds on nol di ng
station 7 t, .t yl i nders 6 ctuatedsch toIovver t he
arms 53, 54’\&)rsel§6peg'?f€hel tthhucm'ms’lljg'la ﬁé‘geaﬁl s'f pgrk‘ 4 o tape to be
bent 10 i ndeperedeertiyeby rtEhelrt;tdhle\r tQ?rameFaft%vpetomr@s‘s?.t k& ofi the lofet he
stringer tapfeaks gL %iRardp)Qf §1N§sSPAGE Pkl OHh A 4ne BY-50 G491 Dgtn the
stringers 1 are drawn toward the center of the injection nolding station 7
untl, the ertf tBstednetyidrdsienfss A5 ig@etqlo bgglanget pRAUSPpbBieNEUEhds of each

space porti ofhadderal Roddhent of thé @IPERddréel Vil RbRItReAidt el N FASS AFeat ed

stoppers 42, 43 of the | ower
"fastener elements 45, 45, 47, 48 are properly retained by the associated

15 stoppers 42, 43, thereby allowing a proper degree of push-doun force
to act on the arms 53, 54 even after the above-described fastener
elements have-been retained by the associated stoppers.

Then, the upper die 32 is lowered in such a manner that
the upper and lower dies 32, 31 are clamped together (see Fig. BE),

20 thereby injection-molding pins 34, 35, which constitute a separable
end stop, on'piétes 60 of reinforcing tape which have previously
been attached on the respective stringers 1 by a known method.

At the same time, and in a similar manner, upper stops 38 are injection-
molded on the respective stringers 1 on the other side of the space

\‘i% portion 44, Thereafter, the upper die 32 and the guide devices
21, 25 are returned to their previous positions, and the stringer
separating and re-combining devices S5, 6 are also returned to their
previous positions. Then, the feediﬁg pperatinn by the conveyor
device 4 is resumed. In this case, the arrangement may be such

30 that .the degree of adhering strength between a runner 67 produced
as a result of molding, the pins 34, 35 and the upper stops 38 is
selected beforehand so that, when the stringers 1 which have been
drawn toward the injection molding station 7 are stretched at the
time of restarting the feeding operation of the conveyor device

35 4, the runner 67 comes off the upper stops 3B while



] see Fig. 6D). It is to be noted that the stroke of each of the air -
cylinders 55, 56 is set to be large eu:?ugh to ensure that the novenent  of
he /gtringers 1 is not term nated befofe the fastener el enents 45, 46, 47,°

gﬁg properly retained by the associ at ed 15 stoppers 42, 43,

r.-

: g\{ O L OPES @é‘n@% £ SEhd P § oige 39, ack1 eOride fE1F, 53
ven after the above-described fastener elenents have been retai ned’ by
the associtheeRrxianganent mah be uchpkhat thgoryanes &f 2PPs sREh Bhfmnner

that the ufipir ajittbg s)vws Whiﬁ'ﬁe 3es ?adwé@eﬁé@rmdtﬁ@gpiﬁ@rsﬁess Fig. 6E), 20
t her eby |Hect|on q}eé? n%%q% m‘@w é?ﬁ $€ ‘géa (I:‘gﬁe dh \
stop, on fW: %ﬁﬁ? e che
on theywy emtnn/jestromgmhdﬂn@yseakimm rmtélosltrétchdaé spreffectivahy in a
St i nger s AN OHE | EhRER Py MR LBRE Siet T aiE 32 "= haCHRE BERREY T
upper di e BViges t2ke, A @tmlmsrgturQStqr'dxeer L@mﬂiobstmﬂ-tp@asl ous
positions, ﬁ Sif'rWEHeSEEﬁﬁéi'@ﬂ Tﬁe Qﬂ@t@&nﬂydﬁﬂycéés§re§ are

al so return el r previous positlons. feedi ng operation by

t he conveyRs ‘H@n ceAQF‘?%d#%%u‘ﬁ% he nilhpstrated ?‘H’é"@%‘ﬂﬁﬂbenﬁﬁt sh@ynpe such

30 10 'tmezhcjhes,de:g.ixﬁee@fc@@leﬁwr@d éée@gtarée@feeﬂdedryﬁneﬁcmaproduced
as a result of nDIdlng t he s 38 is selected

er st
bef or ehandaPEH abhphey %t??ﬁ%@?k"ﬁfmi‘ﬁmﬁ% plﬁ’é%ngﬁ?aﬁﬁe?oward t he
i njection Ba:ﬁvthelg Hatstringers htort theddawnsbreamneidé ofsthet ingethe

L??dL ne uRicH A Bing ELeIIEYP pP NS PadBion of dn 4RE EVIERRER 68075
Al t erAfhew cthe rymrner r&hdeasnbeenyremovedhby hfhet ht;tt-mngeedaeSCQ&es

Off the uppsde St 0ps s3>8 V\Eﬁéesti-:?néQPQVE”SEetEe&hﬁoptﬂé gérifgetSrami ntained

when the stringers 1 have been drawn he 1 njéctjon_ nol di ng
station 7 GAWPLRIRg c‘l"'%'ﬂl"b? erykere Engy are re-engaged with' each other.

The stringers 1 re-combined together as described
above are fed out from the conveyor device 44 and are then
equipped with a slider 71 as shown in Fig. 10 by a known

20 method. The re-combined stringers 1 are then cut at the
space portion 4 and equipped with a box 72 which is secured
to one (a box pin) of the pins 34, 35, thus becoming a

complete slide fastener with a separable end stop.



varying the timng at which the upper die 32 and the guide devices 21, 25
start.to return to their previous positions (see Fig. 7). The runner 67 jm
be- reroved by any desired nmethod. According to the illustrated enbodi nent
as shown 10 in Fig. 9, runner cutting edges 68 are provided in such a
manner that they are selectively plunged into_the area between the
stringers 1 on the downstream side of the inj&@- tion nolding station 7
the action of an_air_cylinder 69. After the runner 67 has been renoved by
the cutting edge€LBEMBE=(see Fig. 8), the stringers 1 are fed to the
styi,nger re- conbining device 6 where they are re-engaged w th each other
The stringers 1 re-conbined together as described above are fed out -from
t he conveyor dev h.a slider 71 as .shown in

: h : d wi
o Do Koot o8 bl EendiReFibRtiGy o el S i SRR o
box p!on) 0_1I‘O t he gFﬁgﬁgg}ggébﬁgﬁg‘g\%eEﬁgﬁp%g&gggqg&eegéeisl %ecﬂf astener with a
separabl e end stop. 19 a%ky Ig5881¥.°fAcg%&q%QP%% gﬁgﬁi OégWéH%EiSJIde

fastener with a sepaPéBle end st conprising _ providing a
pair of conti “Uou%%nif:"i's'iﬁ%r% eI Tolit iAuouE S IRy 1O g W

stringer tape and successive trains of fastener el enents
separag ed by spagackeskives thaiias dte rdistededd allendHtdy \dfa il v@ Byhe
stringers, the stringers being initially engaged with each other: conveying
the stringers thspagle poxtiiongewhi®h are dimgivwed iatyg idmemmlsvdaldng the
separates the stringers as they :

\y/ stringers, the stringers being initially engaged with

each other;
conveying the stringers through aIStringer
10 separating device, which separates the stringers as they
are conveyed therethrough, and conveying the stringers
in thus separated condition through an injection molding
station;
suspending the operation of conveying said stringers
15 in such a manner that one of said space portions is
disposed at said injection molding station: and
simultaneously injection-molding upper stops and
pins which constitute a separable end stop on said
stringers at both ends, respectively, of said space
20 portion. characterized by comprising a step, carried out
prior to said injection molding step, of bending each
stringer tape, independently of the other stringer tape.
acfoss the width of the stringer tape in a mid part of
said space portion within said injection molding
25 station, whereby the respective portions of said

stringers on both sides of said space portion are moved

N




onveyed t heret hrough, and conveying the stringers in thus separated
tion through an injection nolding station; suspending the operation of
ing said stringers 15 in such a manner that one of said-space
ons i s disposed at said injection nolding station; and sinultaneously
gclion-nol di ng upper stops and pins which constitute a separable end
stop/on said stringers at both ends, respéétively of said space 20
portion, characterlzed by conprising a step, carried out prior to said

i nj ecti.on nofQWAg stté‘ﬁ cGﬂtGén@lfnGaé@cHWW mosting ffefelrerand of the
ot her strlngeF‘F across the wdth of the strlnger tape in.a md part Qp
sai d space pYPREErSs ¥, |ﬁ§§%§9qqn%$ﬂNQQFﬁnﬂ ithg #pposite %ﬂ%ﬁl%ﬁ wher eby

the respective,.portiaons o stringers Qﬂli&f]SldﬁS sald space
portion are ﬁﬁ&gdsfffflffrfffflfrflf FAVeLY Fetaly W & er of

opposi 16 enal Pt Arg” sxebaadd BueraH T s ARG o ”fg{"%%j & opper s
Whi ch are prPéll(Aeq ?%%1%% Hn%lt&qng*@ |6 &l egézéfsr e& 5the movin sai d

|nject|0n no ation in ter € novi ng I on sal

stringers, thqrraéh%fnf X 'saq‘sp%%ztc}mm thheiaé!ﬂr e

apparatus for manufacturing a slide fastener wth a sepa#ﬁble end st op,

conprising: Pesitioning of &aGA\eWdngdpd.ce for conveying a pair of
initially engaged stringers each conprising a respective continuous

stringer tape and successive trains of fastener el enments separated by space
portions which are

2. An apparatus for manufacturing a slide fastener w1th &,)
a separable end stop, comprising:

10 a conveyor device for conveying a pair of initially
engaged stringers each comprising a respective
continuous stringer tape and successive trains of
fastener elements separated by space portions which are
disposed at intervals along the stringers:

15 a stringer separating device for separating said
engaged stringers as they are moved, and a stringer
re-combining device for re-engaging the separated
stringers;

an injection molding station for molding upper stops

20 and pins which constitute a separable end stop at both
ends, respectively., of each of said space portions, said
station being located between said stringer separating
and re-combining devices; and

.a positioning device which suspends conveyance of

25 the stringers by said conveyor device, upon sensing one

of said space portions, in such a manner that the sensed

space portion is stopped at said injection molding

* ¢ L N s *




disposed at intervals along the stringers; 15 a stringer
separating device for separating said engaged stringers as they are novéd,
and a stringer re-conbining device for re-engagi ng the separated stri
an injection nolding station for nol ding upper stops 20 and pifns’}
whi ch constitute a separable end stop at both ends, respectively, of
of said space portions, said station being | ogated between said stringer
separating and re-conbi ning devices; and .a positioning device which

suspends conveyqﬂ:fthjn thazacteritilfd Sﬁf'é&ﬁ’éﬁ@ifnéa' d conveyor device,

URON sensi ng one sal d space portions, in such a manner that the sensed
space portion is stoppfshide SEdE peuELhg OFad®| st Pinger 1€apéati on,
characterized by conprising: a device for bending each stringer tape.

i ndependent | y ofiddepexidext By rofigetie tativer astpingehetapet hackoshetberi nger
tape in a md part of said space 5 portion within said injection
mol di ng stallcwnwrﬂmhsabppness;mrnqdedtayehzasatDl@epanhnoﬁbﬁélﬂeﬁaﬂpee to
said injection nolding station in terns of the novding direction of said
strimgers, said peopbenswithprcsaidl yniegbipngnotdhngnatabhirBneAnd| enents

at the 10 opposite ends of said space Eortlon whi | e_sai d_bendi ng
operation is being e$teRPers PReYi@dodpeuchiafi ko BSleFagﬁeﬁérISPéﬁéﬂ?s
An apparatus for_ manufact urlng a slide fastener with a bl e end stop
according to O abfn 2aignepientiapgmeisding Stat&SHvéﬂoF 6 i g tgearranged

such as to allOMIsaé1ng direction of said stringers, said stoppers
k~/ respectively engaging with end fastener elements at the
10 opposite ends of said space portion while said bending
operation is being effected, thereby positioning said

fastener elements.

3. An apparatus for manufacturing a slide fastener with

a separable end stop according to Claim 2, wherein said
15 " conveyor device is arranged such as to allow said

stringers to be moved backwardly when the conveying

operation by said conveyor device is at rest.

4. An apparatus for manufacturing a slide fastener with.
a separable end stop according to Claim 3, wherein said
20 stringer separating and re-combining devices are movable

toward said injection molding station.

5. A method of manufactuting a slide fastener with a
separable end stop substantially as described with

reference to the accompanying drawings.

A



stringers to be noved backwardly when the conveying operation by said .,
#or device is at rest. 4. An apparatus for manufacturing a slide
fastfendr with a separable end stop according to Claim3. wherein said 20

' separating and re-conbining devices are novable toward said .

n molding station. 5. A nethod of pmnufacturing a slide fastener

W t h\a Jsepar abl e end stop substantially as described with reference to the

acconpanyi ng .dr awi ngs. 6. aratus for facturing a slide '
fastenor it SRpAEARue Shr naPERGiting 4 sTide Sagfondriths
reference to illusirated | I £ 2,3.5. 6A 1 E 9 of the \/
acconpanying%gggﬁghﬁs N B édbéﬂé&glgif? aé?éﬁscrlﬁhg wils oot
reference to and as illustrated in Figures 1,2,3,5,6A to

6E and 9 of the accompanying drawings.
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