- 1 -- METHOD OF AND ‘APPARATUS FOR ATTACHI NG PARTS OF SEPARABLE BOTTOM END
ASSEMBLY TO A CONTI NUOUS SLI DE FASTENER CHAI N The present i qﬁﬁkﬁlatfs
to the producti on of separable slide fasteners, and nore part|cularly to
~Nof and apparatus for attaching parts of a separabl e’ bottom end
assgnbl Wto a continuous slide fastener chain. 5 Japanese Pat ent

' iYon (Tokkosho) No. 49-44243 discloses an autonmatic finishing

appar sj for separable slide fasteners, as reillustrated here in Figure 4,
[ an insertion pin 8b and a box pin Sa (wwth a box 8c), both in the
_shape a channel, of' a 10 separabl e bottom end assenbly are threaded onto
the respective leading elenent-free end portions 4a, 4a of -a pair of
uncoupl ed continuous slide fastener stringers 2, 2 in an endw se direction,
i.e. longitudinally fromone of opposite end openings of the respective
pin, as 15 shown in Figures 5A and 6A. Each pin 8a, 8b is then fixedly
secured to the elenent-free end portion 4a as conpressed into a final shape
(Figures 5B and 6B) therearound by neansg qt_a respective hol der or punch B,
C (Figure 4). A common problemw th this prior art -2- nmethod is that

because of smallness of the gRfo®RFNAMIRPPARATIS FOR ATTACHING

PARTS OF SEPARABLE BOTTOM END ASSEMBLY

TO A CONTINUOUS SLIDE FASTENER CHAIN
The present invention relates to tﬁe production
. of separable slide fasteners, and more particularly to
a method of and épparatu‘s for attaching parts of a separable
bottom end assembly to a contimuous slide fastenmer chain. .

-5 Japanese Patent Publication (Tokkosho) Nb..
49-44243 discloses an automatic finishing apparatus for
separable slide fasteners, as reillustrated here in
Figure 4, in which an insertion pin 8b and a box pin 8a
(with a bo# 8¢c), both in the shape of a channel, of a

10 separable bottom end assembly are threaded onto the

o/ respective leading element~free end portions 4a, 4a of

a pair of uncoupled continuous slide fastener stringers
2, 2 in an endwise direction, i.e. longitudinally from
one of opposite end openings of the respective pin, as
15 shown in Figures 5A and 6A. Each pin 8a, 8b is then
fixedly secured to the element-free end portion 4a as
compressed into a f£inal shape (Figures 5B and 6B)
therearound by means of a respective holder or punch B,

C (Figure 4). A common problem with this prior art




pin, it is difficult or inpossLbIe-tb nmount the pin correctly in a required

positrﬁn on the |eading elenent-free end portion, especially if the latter
i 8 hn‘ubjectronably bul ged or otherw se-2 - defornmed condition. Further
this inaccurate and insufficient threading woul d be a cause for possiblef
m soperations in various subsequent progressive finishing stages of the’

pr oducti on,

first aspect ofetRE ¥ &behberanaenef galinesshel dhe engr pRendeas dfnthte S

thus resulting in inadequate quality products. According to

production of separable sflatj-de f ast eners b%.laCh havi ng:b_'a separ abl e bottom en

assenbly, -a neRHbdibisaflt

dfitHy o3 HeRessiblense mough YHRnPist carretibhel shape

to one |longitudinal edge.of a gcontinuous fastener strin
ntesE Slarets
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successive el enent-free portions arrives at an attaching station; (c)
threading the ghapehg SBanPdepPs k208 Fof HdtsPBR: MLSsRRAtidnECE RAF{dUAN Of the
one | ongitudi nal edge of the fastener stringer as the latter is at rest;
and (d) fixedl subzequertngrédressivee atieidhihg stagess bpew provudbiori,otisas d one

el enent-free portion by conpressing said pininto a final shape around said
one | ongitudi neeésudtitng dh irfedefuatecaalisy rimogdestswhile the latter i's at rest.
Accor.ding to a second aspect of the present invention
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According to a first aspect of the present invention
.there is prouidéd, in thé productibn of separable slide fasteners
each hauing a separable bottom end assembly, a method of attaching
" a box or iﬁsertion pin of a channel shape.to one longitudinal
edge of a continubus fasfener stringer at one of longitudinélly
spaced successivé element-free portions fhereof, said method
comprising the steﬁs df:
(a) moving the fastener stringer longitudinally along
a sﬁbsiantially horizontal pathg
(b) temporarily terminating the movement of the fastener
stringef when one of the éuccessiue element-free portions arrives
aflan attaching_station; | |
o (c) threading the channel-shaped pin onto said one élement-
Free portion of the ohe longitudinal edge of the fas£enef étringer-
és the_latter is at reét; and o | ”
(d) fixedly seﬁuring the threaded éhaﬁnel-shaped pin
tﬁ séid bne element-free portion'by compressing said pin into
a final sﬁape around-said one longitudinal.edgg of the fastener
stringef while the latter ié.at rest.

According to a second aspect of the present'inventibn



there is provided apparatus for attaching a box or insertion pin of a
channel shape to one.longitudinal edgesof a continuous fastener stringér. at
one. o ongi tudi nal | y spaced successive,el ement-free portions . thereof,™n

the: prqucti on of separable 5 slide fasteners each having. a separable
bot t{o d assenbly, said a%%arat us_conprising: nmeans for moving the
fastiener |st rifegeris BRGYICRH; IRRPFSHa b7 34 t3UHEBMOPLI 95 LA%S 28Rt al path and

t ] yly t, L nat | he t of t fast 0 tri wh

of T he-SucLdldt Bb FEHENRL. TFER FOAEoIROSHFIAL 0ot & VSt at fon:
and neans fo hreading the .channel - shaped. pi.n onto said one elenent-free
portion of tfrl‘?(?l;c e g%ﬁ%ﬁ?ﬁaﬂltng eeoglgtlﬁ%%l f"ﬁlerpaltlggts@ﬁg?gss{”??%s&éyeas the latter
'S al rest alidnld-free portiords KRdebr SAGHEAD OO 11BA SR ABINC! - shaped
pin to said one elenent-free portion by conpressing said prninto a final

shape arspundslslaggfa%ree.?ét&ings%w%omg sd%asa%bltéweo&%tsfsberas§én{dwger' while the

|atter is at rest. - _ el i eved possi bl e by neans of the  present

i nvention 20saidt shhravidleorpriBifigd of attaching parts of a separable bottom
end assenbly to a continuous slide fastener chain easily with precision,

t hus neki ng vari ousesns Fegumving rivgr Esstierer fstpirsderniorgisgsinabiy t he
production free from m soperations due to inaccurate nounting of the parts.
Accor di ngl y,aliohg prsebstantiallonbenizontal?2path eebi eved particul arly suitable
for automatic production of separable slide fasteners.
temporarily terminating the movement of the fastener N
10 stringer when one of the successive element-free portions arrives x*)
at an attaching station; and | -/
means for threading the channel-shéped pin onto said
bne element-free purtion of the one longitudinal edge of the
fastener stringer as the lattér is at rest and
19 fixedly éécuring the threaded channel-shaped pin to
;aid one element—frge portion by compressing éaid pin into a
final shape around said one longitudinal edge 6f the fastener
stringer while the latter is at rest.
~~ It is believed possible by means of the present inventidn \J
20 to provide a method of attaching parts of a separable béttom ;_,
end assemb;y to a continuous slide fastener chain easily with
precision, thus making various subsequent progressive finishing
stages of the production free from misoperations dué to inaccurate
mounting of the parts. Accordingly, the presenf invention is
25 beliéved particulariy suitable for éutomatic production of separable
slide.fasteners. |
The invention.mill be described by way of example with

reference to the accompanying drawings, wherein like references

refer to like parfs.unless stated 6therwise, and wherein:-



The invention will be described by way of exanple with reference to the
acconpanyi ng drawi ngs, wherein like references refer to like parts unless :
éta;eﬂ/othe(mjse, and wherein: - Figure 1A is a fragnentary perspective/
view showi ng the .manner in which a box om insertion pinis attached to;a
continuous fastener stringer at one elenent-free portion contiguous t¢ @
| eading or cut end of the stringer; 5 _ Figure 18 is a view
simlar to Figure 1A,_ showi ng the manner in.which a box or insertion pin is
attached to a continfidasre A8timar Frromentpsy Rerspeetiveevisnt sfiqudsgporti on
renote froma | eading or cut end of the stringer; ., -5- Figure 2Ais a
fragmentary cridSsTUET| YhaN1ieh &P ORI Hiperhihammds aktaghreotfe pin is

t hreaded onto the.inner_lqngitudipal. edge of the fastener stringer by a

hol der or  cl arﬁﬂn%fi’i’fd‘lsefaf%eﬁ? 5%6.}%5? N8 relegeri-dare p?ﬂ?"%&ﬂ&f@”?‘l‘%

manner in whi g%g%hfgéd?h§'%§§9¥9‘eﬂd‘§r ftj-lé(esqlﬂn secured to the inner

| ongi t udi nal €.0 stener stringer as ¢onpressed by the hol der or

clamp;, Figure 3A s %i%ap@ﬁar%sasyuﬂmagiwﬂlsww FglR' §a,1n8liAgngQup! ed

continuous slide fastener stringers t _
manner in which a box or insertion pin is attached to a continuous

fastener stringer at one element-free portion remote from a

leading or cut end of the stringer;

N\
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whi ch a box pin and an insertion pih have been attached respectively;
Figure 3B is a side elevational view of a half of Figure 3A, show ng a

twistgonportion of each . 15 fastener stringer; Figure 4 is a fragmentqry
perspecdi\ve view of a prior art apparatus for automatical lI'y finishing o
sepaiaflle| sl i de fasteners; Figures 5A and 5B illustrate the mannér in which
20 am\\ A3prti on pinis attached to the fastener stringer by the prior art

appar a\ud of Figure 4; and Figures 6Asand 6B illustrate the manner in which
a box pin with a box is attached to the fastener stringer by the prior art
apparatus of Figure gigdbe 22 is aFEgagmedfasiiousosspsectbdbdbnabcoiipikwed slide
fastener stringers 2, 2 being noved longitudinally along a substantialy
hori zont al st shoglihgpahe mBnoeghis wbBiah theaphnngssthreeded ¢ntoa

separ abl e-sl i de-fastener finishing apparatus) where an insertion pin 8b and
a box pin 8a the annachddngbtpdhnal| edget ofi hhe fagtener shtingercher
stringers 2, 2, respectively, in a manner 5 described bel ow as each
stringer 2 isapBPifigr| §rt ®G+3®BE t hrough an angle of 900 so as to assune an

upright posture withel b Lggr ;Lonal{ud 03hs £d9°ed' £5hed o,

> showing the manner in which the threaded pin is fixedly
secured to the inner 1ongi£udinal edge of the fésténer
stringer.as compressed by the hoider or clamp; | \_)
Figure 3A is a fragmentaty plan view of é pair \;j
10 of uncoupled continuous slide fastener stringers to |
which a box pin and an insertion pin have been attached'
respectively;
Figure 3B is a side elevational view of a half
of Figure 3A, showing a twisted portion of each",
15 £fastener stringer;
Figure 4 is a fragmentary perspective view of a
prior art apparatus for automatically finishing
separable slidg;fastenérs; | | . _ _
Figures 52 and 5B illustrate the manner in which
20 an insertion pin is attached to the fastener stringer
by the prior art apparatus of Figure 4; and
Figures 6A and 6B illustraﬁe the manner in which
a box pin with a box is attached to the fastener |
stringer by the prior art apparatus of Figure 4.
25 Figure 3A shows a pair of uncoupled slide

fastener stringers 2, 2 being moved longitudinally

along a substantialy horizontal straight path through

L ]



domnmardly as shown in Figure 3B. Each fastener stringer 2 has

| ongi tadi nal y spaced el ement-free 10 portions 4 devoid of coupling

el gred's 5. The moverment of each fasteper stringer 2 is tenporarily

t ermi nat ed when oné of .the successive el enent-free portions 4 arrives at”
the attaching station A where a pair of holder or clanps 6, 6 are 15 "
di sposed bel ow the stringer path and are novable vertically toward and a
fromthe respective inner |ongitudinal-egges of the two fastener strngers
2, 2. Meanwhile, each clanp 6 pre-clanps a box or insertion pin 8a, 8b of a
channel shape deanvateachinogn statice A0(2D aosepanablexslideyfsapeoer 7, as
shown in Figures | B and 2A, at which tinme the pin 8a, 8b is upwardly open
wide withits op%b%%%blggdépﬁéFﬁéuﬂ?v@thﬂgaGpﬁaﬁe¥91°wp9hntggnﬁﬁétﬁon of

t he nmovenent of the fastener stringers each_cl anp 6,holding the
respective pin 280%XgRinghaiare A%k ??6n¥?hén§%¥|H°P9h ugdinpdi 8Ades efie
phantom i ne pos lop in Fi ures 1B and_ 2A until the 8 8a, 8b is threaded
onto the inner ﬁl?ﬁﬂ?ﬁﬁf etgpingers 2,24 refReght %f%neﬁP ?r@énﬁﬁFtlon

channal ?S?GY“AZ%?%%%%% L9785 | RAehHEF Plaet CA°HR. BRFRHEHL chiSta

I ongi t udi nal edg@h?&u&ﬁréghéngle of 90° so as to assume an upright

posture with its inner iongitudinal edge directed
\.; downwardly as shown in Figuré 3B. Each féstener;
_ \./ stringer 2 has longitudinaly spaced elementffreé
10 Portions 4_devoid of coupling elements 5.

The movement of each fastener stringer 2 is
temporarily terminated when one of the successive
element-free portions 4 arrives at the attaching
station A where a pair of holder or clamps 6, 6 afe

15 dispcsed below the stringer path and are movable
vertically toward and away from the respective inner
longitudinal edges of the.two fasténer strngers 2, 2.

k“j Meanwhile,-each clamp 6 pre-cl;mps a box or insertion

pin 8a, 8b of a channel shape delivered from a chute 10
20 onto an auxiliary support 7, as shown in Figures 1B .and
2A, at which time ‘the _pin 8a, 8b is upwardly open wide with -
its opposite side walls diverging upwardiy.
| Upon termination of the movement of the fastener
stringers 2, 2, each clamp 6 holding the respective pin

25 B8a, 8b is raised from the solid-line position to the

phantom-line position in Figures 1B and 22 until the

pin 8a, 8b is threaded onto the inner longitudinal edge



5 fastener stringer 2. At that tinme, since the |ongitudinal upward opening

of ,its channel is open widely, each pin 8a, 8b can be threaded over t he’,
edge 4a,in a proper posture to a requi i
the latter is in an objectionably

L. Qr otherw se damaged condition. Then the-thus threaded pin 8a, 8b is
¥ssed into a final shape about the elenent-free |ongitudinal edge 4a

[ 15 angularly noved relative to one

ele

posi tion of Sl del kAQS ol B1Hehe2Eree ot diRRd i LU dldhyithe 8D has

. / red to the longitudinal "edge 4a of the one elenent-free
portion of 20 gihectasReEriont of aYRy1eudEindINaPwar P bitly i thd equired
position in a proper posture. During the threading and conpressing, each
fastener strieg@annéli Sofeghe pid Bagt 8bof, tiers dh aheyrdiyest ivn upst ream

been fixedly secu

gaat - free inner |ongitudinal
Wi thout difficulty even if 10

of parts of each clanmp 6 ar _
about a pivot 9 fromthe position of dash-and-two-dot lines to the

and downstream grippers 11 (only 25 upstreamgripper is illustrated).

Finally,

and returns to the -8- initial or |lower position (dash-and-two-dot

| i nes)
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fastener stringer 2. At that time, since the
longitudinal upward opening of its channel is open
widely, each pin 8a, 8b can be threaded over the

element-free inner longitudinal edge 4a in a proper

posture to a required extent without difficulty even if

the latter is in an objectionably bulged or otherwise
damaged condition.

Then éhe thus threaded pin 8a, 8b is compressed
into a final shape about the element-free longitudinal

edge 4a as a pair of parts of each clamp 6 are

"angularly moved relative to cne ancther about a pivet 9

from the position of dash-and-two-dot lines to the
position of solid lines in Figure 2B. As a result,
each pin 8a, 8b has been fixedly secured to the
lonéitudinal'edge 4a of the one element-free portion of
the respective fastener stringer 2 precisely at a
required position in a proper posture. |

During the threading and compressing, each
fastener stringer 2 is kept in a state of tension as
gripped by upstream and downstream grippers 11 (only
upstream gripper is illustrated).

Finally, each clamp 6 opens to release the

respective attached pin 8a, 8b and returns to the

each pelrpendd calars tico thel daswitthwd imadpedges @ fatupadiygrt pi n 8a, 8b

~
/
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Figure 2B. The resulting fastener stringers 2, 2 is further noved to the
foll owrng station where a subsequent finishing process, .such as cutting
5 pa$m|ng, may take place. In the embodinent of Flgures 1B 3A and 3B, e c?yq
pin 8a, 8b is attached to the respective fastener stringer 2 at one |

el ement-free portion 4 that is renote fromthe | eading or cut end of t hé\ ~
fastener stringer 2. 10 Alternatively. ghe pin 8a, 8b may be attached to
the fastener stringer 4 at one elenent-freé portion 4 that is contiguous to
the | eading or {Gijftind of Idwerd GsdLECiont (d4aIeard-EwoSao¥NL iAe 5) gUhe 1A
that is, the attaching takes place after a preceding piece of.the 15

f ast ener stri ngdigufe (38, | fhe/iremiltsinglef dstsé peer steigygér$ndy 2hdsn) has
been cut fromthe continuous fastener stringer 2 across that one

el enent - free pduritirert mAedRo the-fallowihg dtationhwheredacti on of
separabl e slide fasteners each having a separable bottom end assenbly, a
met hod of attaambqundnb<ﬁmnnshing|mro¢essofswchhamnemtthapeoro one

| ongi t udi nal edge of a’continuous
5 pairing, may take place.

~In the embodiment 6f Fiéures.lB 3A and 3B, each
pin éa, 8b is attached to the respective fastener
\.; stringer 2 at one eleméntéffee portion 4 that is remote
\~/ from the leading or cut end of the'fastener stringer 2.
10 Alternatively, the pin 8a; 8b may be étﬁached to the
fastener striqger_4 at one element-free portion 4 that
is.éontiguous'to the leading or.cut end of the fastener
‘ stringer 2, as shown in Figure 1lA; that is, the
attaching takes place aftef_a preceding piece of the
15 fastenei stringer qf_the individuﬁl glide fastener
léngth (not shown) has beeﬁ.cut from the continuous
fastener stringer 2 across that one'elément—free

portion 4.

20

25



fastener stringer at one of l|longitudinally spaced successive el enment-free
portions thereof, said nethod conprising the steps of: (a) noving the .’
fas er stringer longitudinally 10.along a substantially horizontal pawh,

successi ve el enent-free portions arrives at an attaching station;
adi ng the channel -shaped pin onto said 15 one el enent-free portion
e _one | ongitudinal edae of the fastener stringer as the latter is at
~rest; and (d) fixedly securing the threaded channel -shaped pin to said one
- el enent -free pouAIMeN- by conpressing said pin into a final shape around said
one 20 |ongitudi nal edge of the fastener stringer-while the latter is at
rest. 2. A nmethod accbrdiImy the cprodadtiowmesti separabbaeskideent -free
portion is disposed contiguously to a | eading end of the fastener stringer.
25 3. fastenermnl eachvrhrving & cseparablevnkottom sendl assemblyent -free
portion is disposed renotely froma |eading end of the fastener stringer.

4. A nethod ackdrefibrf tof AtFashing yrbex \frerinserhion RivmE &tringer is

kept in a state of tension during said jhreading and said securing steps.
5 channel shape.to one lqngltu inal 'edge of a continudus

fastener stringer at on§ of iongitudinally spaced
successive element-free portions theréof, said method )
comprising the steps of: N | -\-%
(a) moviné the fastener stringer longituéinally /
10 along a substantially horizontal path;
(b) teﬁporarily terminating the mévement of the
fastener strﬁnger'when one of the successive
element~free portions arrives at an attac:’hing étation;
(c) threading the channel-shaped pin onto said
15 one element-free portion of the one longitudinal edge
of the fastener St;ingef as the latter is at rest; and
(d).fixedly securing the threaded channel-shaped ]
pin to-séid one element-free portion by compressing \;)
said pin into a final shape around said one
20 longitudihal edge of the fastener stringer while the
latter is at rest.
2. A method acéording to claim 1, wherein said
one element-free portion is disbosed contiguously to a
leading end of the fastener stringer.
25 3. A method according to claim 1, whérein.said
one element-free portion is disposed remotely.from a
leading end of the fastener stringer.

_—

.



5. Apparatus for attaching a box or insertion pin of 5 a channel shape

to oné”’] ongitudina

edge of a continuous fastener stringer at one of

Ibngf%ﬂdinaLly spaced successive el enent1gfree portions thereof, in the
production of separabfe slide fasteners each having a separabl e bottom en
sai d apparatus conprising: 10 means for noving the

assenbly,

fastener stringer

|l ongitudinally along a substantially horizontal path

temporarily term natigqg hhethoyeresidioh thelbostignBrorssrninggein when one o
t he successive element-free portions. arrives at an attaching station; an
meéastenkorstrbmgerdi s kepheirc hastatle- shapeasioa aurdngosadal d one -
el enent-free portion of the one |ongitudi nal edge of the fastener stringe
as the latter thresdingsndaosaidf secedling séepsd ng t he t hreaded channel - shaped
pin to said one elenent-free portion by conpressing said pin into a 20
final shape around sai-d BrRerRsvgjifpoRitarhingge ks ehdnsastienepinsefi nger

15

while the latter is at

o
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rest. 6. A_nethod of attaching a pin to a continuous

fastener s¥rinfeina80pschArs 4P greadonridupingddedse AT racarkinveus Jaghenexs
illustrated i I 1t f g ' d ' 25

:App;?a{ 3sesulbg?g‘l?f?'1%rﬁflsa} 8@88 s@?qggg‘gdﬁﬁggﬁynggg%%dggﬁéﬁ%\gg‘z%%lﬁ'geqtrl ust r at ed
In Figures _1 tPrek Bhriflfis MG RREBA N h thedpAMULOFon of separable slide |

fasteners each having a separable bottom end assembly, said

apparatus comprising:

means for moving the fastener stringer longitudinally

along a substantially horizontal path and

temporarily'terminating the movement of the fastener

stringer when one of the successive element-free portions.

arrives at an attaching station; and

means for threading the channel-shaped pin onto said

one element-free portion of tHé one longitudinal edge of the

fastener stringer as the latter is at rest and

fixedly securing the threaded channel-shaped pin to

said one element-free portion by compressing said pin into a

final shape around said one longitudinal edge of the fastener

stringer while the latter is at rest.

6.

A‘method of attaching a pin to a continuous fastener

stringer substantially as described with reference to and as

illustrated in Figures 1 to 3 of the accomhanying drawings.

7.

Apparatus substantially as described with reference

to and as illustrated in Figures 1 to 3 of the accompanying

drawings.
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