WS FOR MANUFACTURI NG BI DI RECTI ONALLY OPENABLE SLI DE FASTENESSR ThE 5

APPA
pr Es .N\nvention relates to an apparatus for manufacturing b|d|rect|onally(j
operfabl e klide fasteners, i.e., s |lide fasteners having two oppositely .

| i ders and a separable box and pin.. 5 One known net hod of
ing bidirectionally openable slide fasteners is disclosed in
Japahkgese/Lai d- OQpen Patent Publication No. 56-85301, for exanple, According.
to the disclosed nethod, first and second sliders are successively threaded
over a 10 pair of slide fastener stringers while the latter are being fed
al ong, and then a box pin and a pi'n are attached respectively to the
stringers. Another nmethod, which is an inprovenent over the above prior

met hod, has been devised as disclosed in Japanese 15 Patent Application No.
58- 132095 filed by the present applicant. This nethod conprises attaching a
pin to one of slide fastener stringers before first and second sliders are
t hreaded over the stringers, and then attaching a box pin to the ot her
stringer after the -2- sliders have beken-t hreaded. However, there has
been proposed no apparatus for automatically manufacturing bidirectionally
openabl e slide fasteners. |tARBARNEGEH EGhMANURACTURRECt i ce to nanual |y

attach sliders, a pin, and a box pin to slide fastener stringers
respecti vel y BIDIRECTIONALLY OPENABLE SLIDE FASTENER

The présent invention relates to an apparatus
for manufacturing bidirectionally openable slide
fasteners, i.e., slide fasteners having two oppositely '-QE?

directed sliders and a separable box and pin..
One known method of manufacturing
blalractlonally openable sllde fasteners is dlsclosed

in Jaaanese Laid-Open Patent Publication No. 56-85301,

for example. Accordlng.to the disclosed method, first
and éeéﬁnd sliders are successively threaded over a

10 pair.oflslide fastgner-s;ringers while the latter are
being fed along, and then a box pin and a pin are
_attachéd reépectiveiy to the stringers. Another : 7
‘method, which is an improvement over the above prior
method, has been devised as disclosed in Japanese |

15 Patent Application No. 58-132095 £iled by the present
appligant. This method comprises attaching a pin to
one of slide fastener stringers before first and second

sliders are threaded over the stringers, and then

attaching a box pin to the other stringer after the

N



5 . . on dedicated machines. Bidirectionally openable slide fasteners
. Wity right-hand and | eft-hand pins have been manufactured with jigs
deSigned respectively for attaching right-hand and |eft-hand pins.
According to the present invention, there izs provi ded an apparatus for
manuf acturing a bidirectionally openabl e sl% de fastener, 10
conprising: a gripper nmechanismfor gripping and feeding a pair of slide
fastener stringers along a feed path; a pin attachnent unit di sposed on
sal d feed pat Q_lgwrsahéﬁzcghm tArddddal O H@Qe\ﬁﬂg Q'fergr\easogeé?-lpgoﬂs'edencf ast ener
stringers; a first slider attachnent unit disposed on sai-d feed path for
threading a fiapphratlb 0 ro¥@onsidh1sy indaufasuensy bidirectional Bj fopaggls Whi ch
t hereby becone progressively interengaged; a second slider attachnment unit
di sposed on sailddd gadtgparh. f dt hdyr Bedh Bgn@enstoaldpsdctiies toveanusdlyd askache
fastener stringers which thereby becone progressively di sengaged from each
ot her; a box pilhdextst aglpientandns tbodi siso$edsldde skasfefaredt ook § geseaatavtimg a
box pin .to an end of the 20 other slide fastener stringer; and a
cutted unit diesptrigatad gashinpeed Bpainect brnadly tdrARRILf shigedf teaer  4sthener
stringers across an el enent-free space to produce a co Ieied ..

bi di rect i onal IF}9%ydAah|IaR9stefdaP s P Pavg PPoPR "ﬁ@?faé:\ﬂég?dpdf &7 gitas s hensds
of the present invention_25 . to provide an.a ratus for

automatical |y ’ﬁﬁ?\‘?ﬁ%é&?]d’r i ar?itﬁﬁhrlEEtﬁlc?ﬁgﬂafqo?o"enéﬁﬁg'ﬂg '|s e"fast eners

W thout manual i nt ern‘é%‘%di?.g- td knk S350 RELIRYEH, RASSI RLE NV 1 GRAGR Of the
present invention to provide an ad’parat us tor automatli caI'Ty manuf act uri ng

-3- bidirecti qpallat graRahlfuribifignd a5 beaE e [ Tg bhfie 1R rdiARRer,

N
10 - comprising: a gripper mechanism for gripping and feeding a pair of

slide fastener stringers along a feed paths a pih attachment unit
disposed on said feed path for attaching a pin tolan end of one of
said slide fastener stringers; a first slider atta;hment unit disposed
on said feed path for ﬁhreading a first slide over said slide fastener
15 stringers which theresy'beﬁ&%e-progre;;iﬁelf”inté;;néaé;d; a second -
slidér';ttacﬂment unif dispﬁged oﬁ saié fééd ;ath.fé; éhr;aﬁigg a
second slider over said slide fastener stringers which thereby become
progressively disengaged from each other; a box pin attachment uﬁit
\,/ disposed on said feed path for attaching a box pin . to an end of the
20 other slide fasténer stringer; and a cutter unit disposed on said
feed path for cuttiﬁg off said slidé fastener_stringérs_across an
element-free space to produee a completed bidirectionally openable
slide fastener.
It is believed possibie by means of the present invention
25 to provide an apparatus for automatically manufacturing bidirectionally
openable slide fasteners without manual intervention.

It is also believed possible by means of the present invention

to provide an apparatus for automatically manufacturing



or left-hand pins that are freely selectable, efficiently w thout using any
pecial jigs for attachnment of right-hand or left- hand pins 5 N7
invention will be described by way of exanple with reference to the
a@cphpanyi ng draw ngs, wherein:- Figures 1 and 2 are plan views of _
l.eted-bidirectionally openable sl?de fasteners with right-hand and
-hand pins, respectively; 10 Figure 3 is a plan view of -
ppar at us enbodyi ng the present invention;. Figure 4 is a side '
. vational \t{icﬁ.vl\!eg{iotnh?l a% gnl;a usslsl.la(e)VWasltnneFrl_sg rue:.n%’ eiﬁ:lhgyrrelg?tlhsang. pl an
view of. a grrpper mecham smin the apparatus, 1b igure 6

is a side elgyvatronahy PALtinad Bre fradhy SEARI.SRK! EPN108t1§ Oripper of the
gri pper nechanismshown in Figure 5; Figure 7 is a side elevational view, -
partly in Crgsghos€CldiR,andf specRal Algt AMBtEacHmédt, ob right-handFdOUEE 8 is a
cross-sectioal view taken along line VIIl - VIIl of Figure 7; Figures 9 and
10 are crosshaachimnal views of a first slider attachnent unit; Figure 11
is a side elevational view, partly in 10 cross section, of a box pin
attachnent unit; Figurievdritips ¢ildrosdesedciberdrial vay e exdoehe alidhgreference

to the accompanying drawings, wherein:- . ' -
Figures 1 and 2 are plan views of completed bidirectionally
openable slide fasteners with right-hand and left-hand pins,
respectivelys -
10 Figure 3 is a plan view of an apparatus embodying the present
invention:
Figure 4 is a side elevational view of the ;pparatus shown
in Figure 3;
figure 5 is a'plan view of a gripper mechanism in.the apparatus;
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line Xil.- Xl of Figure 11; Figures 13 through 16 are side el evati onal
viewy with parts in cross section, of the box pin attachnent 15 wunit,
showi ng a process of attaching a box pin to a slide fastener stringef;
Figure 17 is a plan view of the gripper mechanismpositioed at thg’ti
-attaching a box pin; and 20 "~ Figure 18 is a fragnentary pl/a Lew/of
-a slide fastener prlor to attachnment of a box pin thereto. The
~present invention is parti‘cul arly advant ggeous when enbodled in N
apparatus, generally designated by the reference 25 nuneral shown in
Figure 3. Prior S | t p al I on,
two types of bi dfér}g%t@l %Eg:h;&/ﬂ BE il gﬁ%ﬁ%ﬁe@lg e sdb:aér?z?ggcvﬂ Qﬁ\i%gl[
descri bed with r&howanda ngEreuses 1 and 2. Figures 1 and 2 illustrate
bidirectionally openable slide fasteners 21, 22, respectively, each 5
having a pair of opposi Fégyurdi fetsca sidelcebeidhhlroiwed partdypdnr of
slide fastener stringers 25, 26 and novabl e independently to open the slide
fasteners 21, 22CFNS§pEG§FFQHd|950§|Dh% atttachpente Yrddizener 21 shown in

Figure 1 also includes a .pin 27 attached to an
5 Figure 8 is a cross-sectical view taken along

line VIII - VIII of Figure 7;
Figures 9 and 10 are cross-sectional views of a
first slider attachmént unit;
Figure 1l is a side elevational view, partly in
10 cross section, of a box pin attachment unit;
Figure 12 is a cross-sectional view taken along
line XII - XII of Figure 1l1;
Figures 13 through 16 are side elevational view,
with parts in cross section, of the box éin attachment'
15 unit, showing a ‘process of'attaching'axﬁéi‘pin to a
slide fastener stringer;
Figure 17 is a élan view of the gripper
mechanism positioed at the time of attaching a box pin;
/ S and
20 Figure 18 is a fragmentary plan view of a slide
fastener prior to attachment of a box pin.thereto.

‘ The . ' o present invention is
pgrticularly advantageous when embodied in an
apparatus, generally designated by the reference

o 25 numeral 26;.shown in Figure 3.
Prior to describing the apparatus 20 of the

present invention, two types of bidirectionally



10 e [ the stringer 25 and a box pin 28 attached to an end of the . m
stri 26, the box pin 28 having a stopper. Conversely, the sli.de (s
f ast: . %2 shown in Figure 1 has a pin 27 attached to an end of the, -
strlinger 36 and a box pin 28 attached to an end of the 15 stringer 25, the

# having a stopper. For operating the slide fastener 21, the

25 is nornally gripped by a right hand to insert the pin 27 into a
box asSociated with the box pin 28. Thgsslide fastener 21 is used chiefly
in Japan and referred to as 20 a slide fastener with a right-hand pin.

The sl ide Tast ogeen28rdssiinnd Al aloed R sl Shabeg agd referred to

as .a slide fasteher wth a I'n'since e string 6 is normal ly

mani pul at ed by pefefénbanth t@iduaay t1 twd @.n 27 into a box coupled to the
box 25 pin 28. The above two different slide fasteners 21, 22 have

conventional |y been nefigussirlecndsing ldiusfteaeat bidir8etlibgg10y respective
desi gns. However, the slide fasteners with right-hand and | eft-hand pins
can aut omat i cal ?getRbImriikide flastempernsh@lapparnatresp@etibely, eachAs
illustrated in Figures 3 gnd 4, the apparatus 20 processes a pair of
stringers S %i RT3 AL OpOegdtelysdirgcsrdualiders gades24 and 2) as

they are

~

mountéd on a pair of slide fastener stringers 25, 26
and movable independently to open the slide fasteners
21, 22 in opposite directions. The slide fastener 21
shown in Figure 1 also includes a pin 27 attached to an \_}
10 end of the stringer 25 and a box pin 28 attached to an

end of the stringer 26, the box pin 28 having a
stopper. Conversely, the slide fastener 22 shown in
Figure 1 has a pin 27 attached.to an end of the
stringer 26 and a box pin 28 attached to an end of the

15 stringer 55; the'box-pin 28 having a stopper. For
operating the slide fastener 21, the stringer 25 is
normally gripped by a right hand to insert the pin 27
into a box'associated with the box pin 28. The slide
fastener 21 is used chiefly in Japan and refefred to as e

20 a slide fastener with a right-hand pin. The slide

. fastener 22 is used chiefly in the United States and

referred to as a slide fastener with a left-haﬁd pin
since the stringer 26 is normally manipulated by a left
hand to'insert the_pin 27 into a box coupled to the box

25 pin 28.

‘The above two different slide fasteners 21, 22

have conventionally been manufactured using different



fed.along in a rightward direction (Figures 3 and 4) along a feed path. Th
striysagers S are gripped and 10 transferred by a gripper nechanismF. The” .
apparatus. 20 al so includes a pin attachement unit A a first slider
attachment unit B, a second slider attachment unit C, and a box pin
“attachment unit D all disposed on the feed path at |ongitudinal spacdd
I ntervals for 15 attaching various conponents to the stringers S as t\ey
are transferred through the apparatus 20. The stringers S are finally cut
off into a bidirectionally openable slide fastener by a cutter unit E. Mre
specifically, the pin attachment unit A i 20 supplied with a pin from one
of pin feeders 29,,30 dependent. on whether a 5lide fastener to be

manuf act ur ed shouP89HePhrIRARRSF 44 11e$4908ht - hand pin or a left-hand pin.

Then, the pin attachment unit_ A applies- -the supplied pin tp an, end of one
qevel; the sdid e%afi‘zﬁgﬁ??c‘é{fg’i’or%%t"? r 23

of the 25 stringers. Thereafter,
shown in Figures n _d ' fr, Is L | Lde t,q,t he
first slider -%Eéa??é%hﬂninrﬁliﬁ%ét %nar?gmgtﬂltafgéﬁég]'?hgge%?al?gg‘?%%%d 24
stringers, and a gggossbstdtlfy g dentical to the slider 24 shown in Figures
1 and 2) is supplied froma second slider feeder 32 to the second slider

attachnment unig C5 andcsitildaistdathd day Figuree St Bha@Jey Sthe Taspstdtyrper s
20 processes a pair of stringers S (identical to the
stringers 25, 26 shown in Figﬁres 1 and 2) as they are
fed along in a rightward direction (Figures 3 and 4)
along a feed path. The stringers S are gripped and

10 transferred by a gripper mechapisﬁ F. The apparatus 20
also includes a pin attacheﬁent unit A, a first slider
attachment unit B, alsecond slide; attachment unit C,

~and a box pin attachment unit D all disposed on the
feed path at longitudinal spaced intefvals“fdr__

15 attaching various componenﬁs to the string;ré S as they

 are transferred through the apparatus 20. The
stringers S are finally cut off into a bidirectionally

.\~/. openable slide fastener by a cutter unit E.

More-specifically, the pin attachment unit A is
20 supplied with a piﬁ.from one of pin feeders 29, 30
dependent on whether a slide fastener to be -
manufactured should be provided with a'right-hand pin
or a left-hand pin. Then, the pin attachment unit A
applies the supplied pin.to an end of one of the
25 stringgrs.._Thereafter, a first slider (identical to
the slider 23 shown in Figures 1 and 2) is supplied

from a first slider feeder 31 to the first slider



Me first and second sliders 23, 24 are thus conbined into a sli-de _
fasfendr chain. A box pinis supplied to the box pin attachnent unit D frgm
'Rox pin feeders 33, 34 dependent on whether a slide 10 fastener

shoul &)Mave a right-hand or a left-hand pin, and attached by the box pin

atlt acyefht unit D to an end of the other stringer. Finally, the fastener
chiiv@i$)cut off by the cutter unit E across an elenent-free gap in the
cha info a conpl eted bidirectional 'y openable 15 slide fastener, which

i s di scharged fromthe apparatus 20. The nmechani sm and units of the
apparatus will BEC3ReIHANLI S At ttrcheguitBesebyhgogthgper mechani sm F

20 T ' f_lat | | ed ' .S 39, 3 | i dabl bl

andal bng 1 ongi TUHETS LA 4T RR Balana, g oaPBRGaL e sERF ik e g0y
th al id [ it t | b yAy gt hE d id

Bt achment unt to g e i TIREOEL AR 2 e Sfpbiise SEneE Slfuda’ (T

grippers 35, 36spides)rE@idr o s ¢pRSkeh@ds1988 -0kt DEnELAPPSE S 38 Wil |
be described. As illustrated in Figuré 5, the.gripper 35 1s conposed - 8-.

of a slide basea38 stistrHdde therady aborpet BErgHydes( ai the 3dtr tngeiPper base
39 mounted on the slide base 38 and | aterally novable by a fluid cylinder
40 for - . with the first and second sliders 23, 24 are thus

combined into a slide fastenerféhain.' A box pin is

supplied to the box pin attachmgnt unit D from one.of

box pin feeders 33, 34 dependeﬁt;on whether a slide

10 fastener should have a right-hand or a left-hand pin,
and attached by the box_pin attachment unit D to an end
of the other stringer. Finally, the fastener chain is

cut off by the cutter unit E across an element-free gap

in the chain into a completed bidirectionally openable

'—.‘
(%3]

Slide fastener, which is discharged from the apparatus
.20. o
The mechanism and units Qf the apparatus will be
described.
As shown in Figure 5, thé.gripper mechanism F O/
20 comprises a pair of laterally spgcéd grippers 35, 36
slidably movable on and along loﬁgitudinal guide rails
37 extending along the stringer feed path alongside of
the pin attachment unit A, the fiﬁst and' second slider
attachment units B, C, and the bgg pin attachment unit
25 D. Since'théfgrippers 35, 36 are symmetrically
constructed, 6he of the grippers 35 will be described.

As illustrated in Figure 5, the gripper 35 is composed



adj usting the.clearance gap between the stringers 25, 5 26, and a pair
uppgr and | ower gripper jaws 41, 42 (Figure 6) pivotably nounted on a
of the gripper base 39 for gripping the stringer 25. As illustrated z _
"Figure 6, the gripper jaws 41, 42 have rear end portions engaged byfa \-
wedge- shaped end of a rod 43a 10 coupled to a piston 43 slidably dipgpo
ina fluid cylinder 44 defined in. the gripper base 39. Thus, the
jaws 41, 42 can be opened and closed to release and grip the string
introducing a fluid into and dischargin®@a fluid fromthe fluid cylinder
44. 15 =The fluid cylinder 40 for adjusting the clearance gap between the
stringers 25, 269fsadgélidedbasetI® slidrblmun Il ongs thepigside 45 to

which there is couEIed a pistop rod 46 connected to a j%fnt plat% 47 j oi ned
to a rear end of FRR&S gRY pper IpHRREBPasE L MuR tad, oM Fhey siider bagee 39
can be laterally.,goy in,a-dif i cross t qui de .rails ,37 b

I ntroducing a fl alggaﬁgt %a%ér%jé’gﬁ’}é?‘gﬁ%nge abciflauié(}g"‘lg;rﬁq‘t lél%ﬁrui‘lg gi#l nder 40.
The gripper base_39,stsnH0ER&R! Ly, égg%t ﬂ"ﬁ@%d war 1Q thegstringer
25 by a spring 4§ ig??l:n%&beﬁe%ne% t e&J oi.nt pelréate 7san3@15%g s?ls_c'ie base
38. The slldg bage 88418 past ehfhigbers VS R Grapprlrt jadsextending
along the guide rails 37 and coupled to a drive device 9- (not shown).
The slide base 38Figurbes 3| pikadtabIpwedinted on an end of the gripper

base 39 for gripping the stringer 25. As illustrated
in Figure 6, the gripper jaws 41, 42 have rear end

iv) : portions engaged bf a wedge-shaped end of a rod 43a

10 coupled to a piston 43 slidably disposed in a fluid
cylinder 44 defined in the gripper base 39. .Thus, the
gripper jaws 41, 42 can be opened and closed to release
and grip the stringeﬁ 25 by introducing a fluid into
and'dischafging a fluid from the fluid cylinder 44.

iS. Tﬁe fluia éylihder 46.fo; a&ﬁuééiné.éﬁ;“;ie;};née égp
between'the stringers 25, 26 is defined in the slide
base 38 %nd has a piston 45 to whiéh there is coupled a
piston rod 46 connected to a joint plate 47 joined to a
rear end of the gripper base 39. Therefore, the

20 gripper base 39 can be laterally moved in a direction
across the guide rails 37 by introducing a fluid into
df discharging a fluid from the fluid cylinder 40. The
gripper base 39 ‘'is normally urged to move inwardly
toward the'stringer 25 by'a spring 48 acting between

25 the joint plate 47 and the slide base 38. The slide
base 38' is fastened by screws 49 to a belt 50.extending

along the guide.rails 37 and éoupled to a drive device



along the guide rails 37 by the belt 50. The pin attachnent unit Ais -
di spg®ed on the feed path for the stringers as shown in Figure 3. The 53\
pi nffegetlers 29, 30 for feeding | eft-hand.and right-hand pins, respectively,
hage  pupply chutes 51, 52 coupled to the pin attachment unit A for

Y{ng a selected pin to the pin attachnent. unit A, which attaches the

gt iegt.pin to one of the stringers. As illustrated 10 in Figures 7 and 8,
‘tha _pi f attachment unit A is conposed gf-a pin holder 53 and a die assenbly
54 drsSposed bel ow the pin holder 53. The pin holder 53 is angularly novabl e
about a shaft Zaodtekheen)a f Thatsbhbdé zbasal 3Posad i, sl idibhiat edvied t he

t wo- dot - and-dash 15 l|ines in Figure 7, to receive o.ne of |eft-hand and

ri ght-hand pi n@longmthregsifpl yatheit 2% bynthe thel s B y chute 51 shown in
Figure 7), and a second vertical position, indicated by the solid lines, to
apply the supplied pi RbeoPéReabFachBent (inberd isrkisnasetoiafethey 53

i nclud hol body. 5 LN, t 57 aply,. ted th

nol der body 96 267G BEEEAD ShBaPFBISEE S ol se o ofbfi ng .
dly t Lh I dy, 5 ' ft

lrjgo\é\ﬁ{-hgndogﬂlgl%egﬁggfe?g; §9t %'rg?%\?fer%(gfwg?_lhhg diefangé%%ggqﬁggda pair

of vertical pupghes @gsﬁggtgyépggega¢@ gﬁﬁﬁgymgﬁu?%%ﬁﬁﬁggﬁpkguiggaprt sl ot s

58, 59, respectively. The pin support 57 1s ‘nornm
to the pin attachment unit A for supplying a selected

pin to the pin attachmenﬁ unit A, which attaches the

supplied pin ﬁg one of the stringers. As illustrated
10 in Figures 7 and 8, the pin attachment unit_A.is
composed of a pin holder 53 and a die assembly_54
disposed below the pin.holder.53.: The pin holder 53 is
angularly movabie.abbut a shaft 55 between a first
horiiontal position, indicated by the two-dot-and-dash

.2 . O » v
lines in Figure 7, to reccive cone o

[
wn

right-hand pins from the supply chutes (only thé supply
chute 51 shown in.figure 7), and a second verﬁical
position, indicated by the solid lines, to apply the
supplied pin to oﬁe of the stringers. The pin holder \

20 53 includes a holder body 56.and a pin support 57
movably supported on the holder body 56.and'defining a
pair of pin support slots 58, 59 opening upwardly
toward the holder body 56 for accommodating left-hand
and right-hand pins respectively therein. The pin

25 holder 53 also hés a pair of vertical puﬁches 60, 61
diSpoéed in alignment with the pin sﬁpport slots 58,

59, respectively. The pin support 57 is normally urged



by .a spring 62 to nove upwardly when the pin holder 53 is disposed
venpically as shown in Figure 7. The die assenbly 54 includes a die 63
supported on a die holder 64. 5 . Figure 5 shows the stringers 2
gripped by the grippers 35,.36, the stringers 25, 26 being turned upsj
- down while they are processed by the apparatus 20. The right-hand pi
.shown as being applied to the stringer 25. Mre specifically, the pi 7L/
hol der 53 10 receives the pin 27 fromtR& chute 52 in the first horizontal
position and then turned downwardly toward the second vertical osiéion.
The stringers 25bY 2% speifedZltongaye upwagblypehefetRanPith ROLRRT 193 he

ends of the stripgers 25, erted hnto bet ween the 15, holder body
56 and the pin sh%

6 are i
iP"ssF‘f VeRTGAHY 25 GHRERt i FRIERE dunch®t $B° 61
At this tinme, th riqager. | Kl 3 N; thd e pin
27. Then, the di S Ean D BasUNAREt Qe 83 BRpRRFtenton 4 A0 R MN" 0
press the pin sugport 57 20 upwardly, and sinultaneously the punches 60, 61
are lowered by a suitable neans (not shown) to attach the pin 27 to the end
of the stringer 25 by sPikimg.5 Bhewsafther stirliegdire 88, 26| gnépped abyl t he
pi n. support 57 is also depressed by a suitable neans (not shown) to 25
spread the pin stbpogtisperts FB, B, thiecsdriogerBe2birPhgbeingstupmedwith

the pin 27 attached to one of them can pass through the pin hol der 53.
After one upside down while they are processed by the apparatus

20. The right-hégd §in'27 is shown as being applied to
the stringer 25. More specifically, the pin holder 53
10 receives the pin 27 from the chute 52 in the Ffirst
horizontal position and then turned downwardly toward
the second vertical position. The stringers 25, 26 are
fed along by ﬁhe gripper mechanism F.untii'the ends of
the stringers 25, 26 are iﬁserted into between the
15, holder body 56 and the pin support.57 in vertigal.
alignment with the punches 60, 6l. At this time, the
end of the stringer 25 is inserted into a slot in the
pin 27. Tgén, the die 63 is moved upwardly by a
\_/ suitable means (not shwon) to press the pin support 57
.20 upwardly, and simultaneously the punches 60, 61 are
lowered by a suitable means (not shown) to attach the
pin 27 to the end of the stringer 25 by staking.
Thereafter, the die 63 is loweréd and the pin support
57 is aléo depressed by a suitable means (not shown) to
25 spread the pin'support slots 58, 59, whereupon the
stringers 25, 26, with the pin 27 attached to one of

them, can pass through the pin holder 53. After one



i

bi directionally openable slide fastener has been conpleted, the pin support
57 raised to restore the pin support slots 58, 59 in readiness for &
gnt of a next-pin. 5 The first and second slider attachment "
Bland C will now be described.” Although the slider attachment units B
rle supplied with the oppositely directed sliders 23, 24, they are of
~construction. Therefore the construction of- the 10 flrst slider
Aent unit B only will be descrijhed. As shown in Figures 9 and 10, the
t” slider attachnment unit B receives a slider 23 froma chute 65
connect ed t0bEBQrEbEEBnﬁ'llgeBpEﬁSg‘ié 3}i4br 2agfen n2r! e %g gqved slider 23
into the stringer feed pat hreads the sli over the
stringers 25comfletdli¢ thespifl kdppoatt 8ghABNIrauBied EoCQ@EMd¥$3ﬁ%e$|lder
feeder 70 angul arly novabl e about a shaft 71 between a first horizontal
posi tion forpieceuppagtt bkotki H8;, 28 LinorehldneBst €o&5 a2td chneadOdE :
vertical position for 20 suppoting the slider 23, and a slider holder 72
for supporti@agnest pihder 23 between itself and the slider feeder 70. The
slider feeder 70 has a cla (not shown) for gri the slider 23. The
slider hogder 72 isTheshbss %%@oﬁﬁ?%@dsﬁldéﬁrfeggeﬁ mentapniks Bconpri ses
a hol der base %3 hayi ng a vertical slot stopper block 75 vertically -
movabl y di spRREdCiHithenew e deseribedy ahﬁthﬁﬂﬂgtﬁbﬁesﬁydﬁrflU|d cyl i nder

attachment units B and C are'supplied with the

oppoeitely directed sliders 23, 24, they are of the
same construction. Therefore, the construction ef the - \uJ
10 first slider attachment unit B only will be described.
As shown in Figures 9 and 10, the first slider
attachment unit B receives a slider 23 from a chute 65
connected to.the first slider feeder 31, transfers the
recieved slider 23 into the stringer feed peth,_and__
15 threads the slider 23 over the stringers 25, 26. The
first slider attechment unit B comprises a slider.
feeder 70 angularly movable about a ehaft 71 between e
first horizontal positioh for receiving the slider 23 U
- from the chute 65 and a second vertical positfon for
20 suppoting the slider 23, and a slider holdet 72 for
supporting the slider 23 between itself and the slider
feeder 70. The slider feeder 70 has a clamp (not
shown) for gripping the slider 23. The slider holder
72 is disposed below the slider feeder 70, end
25 comprises a holder base 73 heVing a vertical slot 74, a
stopper block 75 vertically movably disposed in the

vertical slot 74 and actuatable by a fluid cylinder



- 12 - ‘(not 'shown), and a | ocking block 76 vertically novabl e di sposed in
- the vertical slot 74 adjacent to the stopper block 75 and actuatable by a
- flurd cyljnder (not shown). The stopper block 75 has a slider rest 77 an
stringer stop 78 on its upper end. The |ocking block 76 includes a
pi votabl e | ocking | ever 79 biased by a spring 80 for locking a pull tap Z$
of the slider 23. Wen the |ocking block 76 is noved upwardly, the. | ocki g
| ever 79 engages and lowers the pull tah 23a 10 under the resiliency o
spring 80 to support the slider 23 stably¥ on the slider rest 77. Were the
slider 23 is of a I C cKi ype . ot I der h$,U ~when
the pull tab 23a1i Pgtl %f\}\(g%?j’ b%/éé)h% #%:’i‘%’??g l1]'é:t\/2:qe::r K 9?’%{ ﬁés%azhi??’o@mggggf?%e
stringers to pasgidposédl Oal0khd heesdidlar A% tSNMOtdlMcenhf £Br thBe stringers
25, 26 are threaded through the slider 23, the stopper block 75 is |owered
and the | ocki ng ktupper 9blsck el amell datoratabdeplyl at #hu2dacyIhedstri ngers

. 25, 26 are fed along through the slider 23 held by the clanp 20 on the
slider feeder 70(apt shewmbperThes tefppate Hlogk 7§ Masck 3diddur regtwhich
time the stringers_25, 26 are progressively interengaged bX the slider 23.
In the slidersat2BBEhReREr iRFer SRR @ ithfe Wpedeends | Ihgi teekdagin an

SPPaer 54 are prBbpedsrbetSeHdin g Riradios JrRirte LevRher  esder

by a spring 80 for locking a pull tab 23a of the slider

23. When the locking block 76 is moved upwardly, the
i/;. locking lever 79 engages ahd lowers the pull tab 23a
10 under the resiliency of the spring 80 to support the
slider 23 stably onlthe slider rest 77. Where the
slider 23 is of the automatic locking type, the slider
- 23 is unlocked when the pull tab 23a is lowered by the
locking leve; 79, ﬁhus allowing the stringers to pass
15; through theﬁslidégh23_smoothly. Afger the_st;ingers
25, 26 are threaded through the slider 23, the stopper
block 75 is lowered and ﬁhe lockiﬁg lever 79 is
released from the pull tab 23a. The stringers 25, 26
&“j are fed along through the slider 23 held by the clamp
20 on the slider feeder 70 and the upper end of the
locking block 76, during which time the stringers 25,
26 are progressively interengaged by the slider 23. 1In
the slider attachment upiﬁ C, however, the slider 24 is
directed in an opposite direction, and the stringers
25 25, 26 as they pass through the slider 24 are
progressively disengaged from each other. When the

slide fastener is finished and top ends thereof reach



slide fastener is finished and top ends thereof reach -13; the slrder-
attachment unit B, the locking block 76 is | owered and the sl i der feeder\go

is an Iy noved upwardly to the first horizontal position to receive a
next /sl i de 5 ~The box pin attachment unit Dis connected to chutes
81, (82 e t ndlng fromthe box pin feeders 33, 34, respectively. A box pin
28 i\s“kupplfi ed to the box pin attachment. unit D fromthe box pin feeder 33
when\ t: n 27 has been supplied fromthe pin feeder 30, 10 and a box pin
28 i lied to the box pin attachmess anit D fron1the box pin feeder 34

Flaures 11 2n§7f1*29asﬁffgie%fo>?fg%:°:§‘%%f‘f€;§? 8o Uhfe’ ESEBhRT: kel toydpin o
hol der 83 and a g apsenbln 84115, d'fzegasd Belowablig Rify Npddley 83.  The

box pin hol der 'S angu y mova Bl 6 about ween a first

hori zontal posijihail Tynqﬂoc"’l:tl'@d f@éstthﬁoyﬂ@oﬂ‘ealaﬁgsg@§gn| t@e§eéé‘1 % gpre 11,

to receive a box pin froma selected one of the supply chutes y the 20
supply chute 8he&dtowliigerfi gure 11), and a second verti cal p05|t|on
indicated by the solid lines, to apply the supplied box pin to the other
stringer th? the striThgerboxo pii efttelcbmpht RAihal &breomlyedesh td t ached. )
The chutes 81, 82 are positioned downstream
chutes 81, 82-extending.from the box pin feeders 33,
34, respectiVely;_ A box pin 28 is supplied to the box
pin-attachment unit D from the box pin feeder 33 when
the pin 27 has been supplied from the pin feeder 30, *~J
10 and a box pin 28 is supplied to the box pin attachment
unit D from the box pin feeder 34 when the pin 27 has
been supplied from the pin feeder 29. As illustrated
in Figures 11 and 12, the box pin attachment unit D
comprises a box pin holder 83 and a die assembly 84
15 dispo;éd below the bin'hbldéf'SB. The box pih holder
83 is angularly movable about a shaft 85 between a
first horizontal position, indicated by the
two-dot-and-dash lines in Figure 11, to receive a box
pin from a selected one of the supply chutes (only the
20 supply chute 81 shown in Figure 11), and a second
vertical position, indicated by the solid linés,-to
apply the suppliéd box pin to the other stringer than
the stringer to which the pin 27 has already been
attached. The chutes 81, 82 are positioned downstream
25 of the box pin holder 83 in the direction of the

stringer feed path as shown in Figures 1 and 11 and

upwardly of the die assembly 84, so that the box pin



25 of the box pin hol der 83 in the direction of the stringer feed path as
sthm in Figures 1 and 11 and upwardly of fhe die assenbly 84, so that th
box pin . -14- holder 83 can sw ng back upwardly out of the feed path
‘the first horizontal position, thereby allow ng the attached box pin 2
pass through the box pin attachnent unit D. The box pin holder 83 incl
a 5 holder body 86 and a box pin support 87 novably supported on the
hol der body 86 and defining a pair of baxg pi n-support slots 88, 89 openlngf
upwardly toward the hol der body 86 for accommodati ng box pins respectively
therein. The boxhpldeho8siecaB3swimsp bek apwhrdly ousf ofethecfeegupahies 90,
91 disposed in alignment with the pin support slots 88, 89, respectively.,
The box pin suppent08¢h¢sf¥%ﬁ¥mﬁ¢§Aznqﬁ§itﬂP%}ﬁﬁ&ﬁrnthzePB Abkevwingardly
when the box pin holder 83 is disposed vertically as %p in Figure 11.
The di e assenbl ytBe abtached ek Qﬁ%ﬂ%?fﬂ?%ﬁJ PRGNSR 5% BFepﬁBIder 94. As

h Fi th t .87 .h rd

noLe 95 housi ng. g e hea g, 820 3o the
h di'no ehbrePreat wpif 8o fpd@ oddey 83 MRS A0 Che-
box pin suppogi ﬁLi&e§9bga§eést£&¢araessAg %r%oaﬁ%bagl 7. Al though

not shown, there I's at e nount ERE box pin support 87 and
Spri ng- bi ased [nEQp&BEtQ@XoQIﬂhétﬁﬁiﬂérfﬂdﬂyfﬁt ahasladlfiaing8al pair of

box pin support slots 88, 89 opening upwardly toward
the holder'body 86 for accommodating box pins
L,/ respectively therein. The box pin holder 83 also has a.
iO pair of vertical puncﬁes 90, 91 disposed in alignment
with the pin support slots 88, 89, respectively; The
box pin support 87 is normally urged by a spring 92 to
mové upwardly when the box pin holder 83 ié disposed
vertically as shown in Figure 1l. The die assembly 84
15 includes a die 93 supported on a die holder 94.
As shown in Figures 11 and 13, the box pin
support 87 has an upwardly opening hole 95 housing
‘therein a tapered gate 96 urged to move upwardly into
N the box pin support slot 89 under the resiliency of a
-20 _séring 97. Although not shown, there is a similar gate
mounted in the box pin support 87 and spring-biased
into the box pin support slot 88. A shutter 98 is
siidably.mounted in the box pin holder 83 and the box
pin support 87 across the box pin support slot 88. A
25 similar shutter, not_shown, extends across_the_other
box pin support slot 88. The gaﬁe 96 and the shutter

98 cooperate with each other in retaining a box pin 28



slidably nounted in the box pin holder 83 and the box pin support 87 acrgss
the box pin support slot 88. A 25 simlar shutter, not shown, extends NF
across the other box pin support slot 88. The gate 96 and the shutter 98
erate with each other in retaining a box pin 28 within the box pin
N\sl ot 89. More specifically, the gate 96 serves to prevent the
box pin 28 from droppi ng out of the box pin support slot 89 and to
t He.l eadi ng end of the stringer Egth a tapered 5 upper end thereof.
ujter 98 has a hole 99 defined therethrough, the hole 99 being

i nto regitgiiha n t h | pper t x pin
to be suﬁ%ﬁﬁeg Fﬁgob?%egégxggpﬁéggpgé§g EQOt ﬁ$£g1%?Es utter 98 S
normal |y urged dhe @ater i960sévé80tbnpheteneCthénstipplispl mne gine Fwol e 99
out of registration with the box pin support slot 89. The hol der- body 86
supports a pressem direppdbghavuicngfatheuhdedpémdsiforngalpth@iand xosl ant ed
surface 103 of the shutter 98. Wen the box gin hol der 83 is in the 15
hori zontal posiaiige téeréeéﬂvégaeﬁéxoﬁiﬁh28s ¥h@9®¥e%%%h Pi¥RPEFES s engaged
by a fixed base 104 an% ﬁ cau u?ded end, 102 to displ ace
t he shuttersQBUGWFFIeP 8F§° EI?SHE # B PSupport sl ot

ol der botly. 56 37 TRAL ggth%ﬁ%*x‘p'p?‘f?ta? p%rt%é B flnly” " 1

reglstratlon with the box pin support slot 89 when a

box pin 28 is to be supplied into the box pin support

slot 89. The shutter 98 is normally urged by a spring i‘;
10 100 in a direction to displace the.hole 99 out of

registration with the box pin support slot 89. The

holder body 86 supportsia presser pin 101 having a

rounded end 102 engaging with a slanted surface 103 of

the shutter 98. When the box pin holder 83 is in the

" horizontal posxtlon to receive a box pin 28, the

(e
wm

presser pin 101 is engaged by a fixed base 104 and is
moved to cause the rounded end 102 to displace the
shutter 98 until the hole 99 is aligned with the box
pin support slot 89. An angular stopper 105 is_

20 pivotably supported by a pin 106 on the holder body 86
for'keeping the box pin'sﬁpport 87.spaced from the
holder body 86 to spread the box pin support slot 89.
More specifically, the stopper 105 can be angularly
moved about the pin 106 into engagement with the box

25 pin supoprt 87 to hold the same spaced from the holder
body 86 as shown in Figure 15. When the box pih holder

- 83 is swung to the horizontal position, the stopper 105



hol der body 86 to spread the box pin support slot 89. Mre specifical
the_gtopper 105 can be angul arly noved about the pin 106 into engage
with the box 25 pin supoprt 87 to hold the same spaced fromthe hol de
86. as shown in Fi gure 15. When the box pin holder 83 is swng to the
hori zontal position, the stopper 105 = - 16 - is engaged by the fixe
104 to.turn out of engagement with the box pin support 87, which is then

di spl aced toward the hol der body 86 unddre t-he force of the spring 92 to
restore the box pin support slot 89. 5 The die assenbly 84 al so includes a
| ocki ng | ever -105s penaagdsd] \byhe: il ved thasedil® 4930a88rRaPrhgod hooked end
107 | ockingly engageable with the box pin support ures, 13 through 16
illustrate the p$%@ﬁ$ﬁ@ﬁ vk tdh thsy QﬂﬁﬂB}Pnéggpﬂﬁ% é?n ﬁglFB is SF?

hor i zontal pos! {FERPTACTh taP AR, Doy paerosety BB ABRAT 5hE ESFI R bace
104 di ' 7 el
support Si of a9, theb HEe 2 ) LR et nele el géé%hegﬂ?ﬁd@% rase

104 to dlspla%e PhE &h&téégeﬁgi ’§4|a143“id3¥d%e593 hechehd LBvELOLIGéTation
wi th the box pin support slot The box pin 28 is supplied fromthe

chute 81 (Figurepiddtantp :ﬁ&lﬁx&:w i enel@ier 93skat Bdvingeabhgoked éwd der
83 is then angularly noved to the verti cal
107 lockingly engageable with the box pin support 87.
Figures 13 through 16 illustrate the progressive
steps of applying a box pin 28 to a slide fastener
10 stringer. 1In Figure 13, the box pin holder 83 is in
the horizontal positidn in which the stopper 105 is
engaged by the fixed base 104 to disengage from the box

pin support 87, thus restoring the box pin support slot

89. The presser pin 102 is also engaged by the fixed

P
[$1)

Base 104 to displace*the shutter 98 until the hole -39
is held in registration with the box pin support slot
89. The box pin 28 is supplied from the chute 81
'(Figure 11) into the box pih support slot 89. The box
W pin holder 83 is then angularly moved to the vertical
20 position of Figure 14 in which the shutter 98 is
dispiaced upwardly under the force of the spring 100,
The box pin 28 is retained in the box pin support slot
89 by the shutter 98 and the gate 96, with the stringer
26 being about to enter a slbt in the box pin 28. At
25 fhis time, as shown in Figure 17, the stringers 25, 26
are spread apart by the grippers 35, 36, such that the

stringer 26 is inserted into the slot in the box pin 28



20 position of Figure 14 in which the shutter 98 is dlsplaced upwardty -~
unger the force of the spring 100. The box pin 28 is retained irn the box\!é

= ng apout to enter a slot in the box pin 28. At 25 thIS time, as shomn in
- Rigura /17, the stringers 25, 26 are spread apart by the grippers 35, 36,

at the stringer 26 is inserted into the slot in the box pin 28 -

supported in the box pin support &Fot 89, with the stringer 25 to

whi ch the pin 27 has been attached being laterally spaced fromthe box pin

support 87. Thewppordedi ¢n93hes boxi péd suppeetssidle &dx with stipport 87 5

and the punch 91 is lowered to ap ¥ the box_pin 28 to the stringer 26. In

Fi gure 15, the§ﬁ§§qﬂ§rlgslﬁﬂeﬁéﬂcﬁo BauBént B2 hRKPeRP | aRAAchesh Bedngul | the

b t, 87 d dl he b ot 89. As th

box pin suppor LAPRea e greshaa SR EhD boF ook FfartE Fhuer i and the

stopper 105 engage ?hteh@:!b?.é BaRsSHPRR" brEds L nk o Lt ROHDRL. ppPOT L ST o
ar -

89 spread wi dely. t he box pin der |s an noved to the

horizontal ROSidHgORNAS paleWN 9iLN iET GHErdE, tdNEESIPOENd NEoStIlNGRYF 26 Wi th
the box pin 15 28 applied is extracted fromthe box pin support slot 89.

The stringers Zhe 2&krdnhgetrh@s.f ednagagardyls et i @Rerss 3  Rfverdd Figure °
16, the stopper 105 is
. to cause the locking lever 106 to pull the box pin
support 87 downwardly to épread the box piﬁ support
slot 89. As the box pin support 87 is depressed, the _ .
10 gate 96 is also lowered, and the étopper 105 engages
the box pin support 87 to keep the box pin support slot
89 spread widely. Then, the box pin holder 83 is
angulariy moved to the horizontal position as shown in
Figure 16, whereupon the stringer 26 with the box pin

-

28 applled is extracted from the box pin support slot-

(=]
Ut

89." The strlngers 25, 26 are then. féd again by the
grippers 35, 36. In Figure 16, the stopper 105 is
engaged by the fixed base 104 to allow the box pin
support 87 to be displaced toward the holder body 86, k.)_
20 and the presser pin 101 is about to displace the
- shutter 98 td bring the hole 99 into registration with
the box pin support slot 89.
Figure 18 shows the condition in which the
stringers 25, 26 with the sliders 23, 24 mounted
25 thereon and the pin 27 attached to the stringer 25 are
spread apart by the grippers 35, 36, and the box pin 28

is about to be attached to the stringer 26.



engaged by the fixed base 104 to allow the box pin support 87 to be

di splsaced toward ‘the hol der body 86, 20 and the presser pin 101 i s about
di spl ace the shutter 98 to bring the hole 99 into registration with the,
pin support slot 89. Figure 18 shows the condition in which the string
25, 26 with the sliders 23, 24 nounted 25 thereon and the.pin 27 attac
to the stringer 25 are spread apart.by the grippers 35, 36, and the box pin
28 is-about to be attached to the stringer 26. - 18 - After the pin 27,
the first and second sliders 23, 24, andl8 e box pin 28 are nounted on the
stringers 25, 26, the stringers 25, 26 are cut, off by the cutter unit E
across an el ement-free BfEeE Q%tpsmo%a the 5 155t @ick seprd; gdddrsAal |y

bl |ide f f d d ) h. Bidi [ bl lid
s i o 1 B3R A e Tt B e o s o, B2 180eRas 1 o
on the apparat usag ;; ﬁe'é‘t‘!ﬁf\-&{:]é’%ob%’%seiaecéﬂe” ﬁ}%ﬁf by &Rl @%ﬁ:egp'y

feeders 10 .29, 3 a prn e prn att ment dnit A

attachment to onan% Eh§c§6§é NEKET 1 dman 266 Y R SRIACShdEgmIN@o0f the box
pin supply feeders 33, 34 to feed a box pin 28 to the box pin attachnent

unit D for atgacbﬁeathOathﬁdttéﬁmxdnalIxﬁﬁpeﬂahiqmslnﬂqﬂmapthﬁerfeedars 29,
30-and the box pin supply feeders 33, 34
desired length. Bldlrectlonally openable slide
fasteners with right-hand and left~hand pins can be
manufactured as desired on the apparatus 20 of the
% : invention by selecting one of the pin supply feeders
10 29, 30 to feed a pin 27 to the pin attachment unit A
for attachment to one of the stringers 25, 26 and also
selecting one of the box pin supply feeders 33, 34 to
feed a boxnpin 28 to the box pin attachment unit D for
attachment to the other strlnger The pin supply
15 feeders 29, 30 and the box pin supply feeders 33, 34
can be selected by electrically or mechanically

transmitting a command to them in timed relation to

operation of the attachment units A, D.

20

25



can be selected by electrically or mechanically transnmtting a comand to~

t hem tinmed relation to operation of the attachnent units A B. 20 25N
CLA A\ 1. An apparatus for manufacturing a bidirectionally openable
slifde). xagtener, conprising: (a) a grippgg mechani smfor gripping and

a pair of slide-fastener stringers along a feed path; 5 :
(b)\a pip attachnment unit disposed on said feed path for attaching a pin to
openi@E: said slide fastener stringers; (c) a first slider
attachment TUnit di sposed on said feed path for threading a first slider
over said slide fastener stringers which thereby becone progressively
i nterengaged; 10 An apparatus for mgdl)faatedoond ki detieddlaghorentbLmi t
di sposed on said feed path for threading a second slider over said slide
fast ener st slivgefsstgheh cetriebyesbeconme progressively di sengaged from each
other; (e) a box pin attachment unit disposed on said feed path for
“attaching a bnx pieh o 8ripRestechrnisiel ot BEFPRINB RIS SetHABre $EEF fer; and 15
(f) a cutter _uni% di sposed, on sai d fee(} gath for cutting off said slide -
fast ener’ st PHif§et & aRY O SET HIPSEP HOAP -7 F8BY B4RE to produce a conpl eted

bidirectionally openpabl g slide fastener . 2. . An ratus_according to
Gl ai®m 1, incl udi ngbaapf’gnr Al ?%%"'8? tPinslie cs'séeidy'"s'pszféggpégegi l318etl’!'r £ s extending

?!-?2? Zﬁgdsie%ga%gl?ﬁ Pdgirnog?fagg r&%%tf one of OfaiB0Lf 4! Pa RLEACRTFM YD t. said
(c) a first slider attachment unit disposed on said feed path
for threading a first slider over séid slide fastener stringers mhiéh —_— -
thereby_become progressively'interengaged;
10 (d) a second slider attéchment unit disposed on said feed
path for threading a second slider over said slide fastener stfingers
whiﬁh thereby become progressively disengagéd from each others
(e) a box bin attachment unit disposed on said feed path for
attaching a box pin tn an enﬂ of the other slide fastencr cstringer; and
15 (f) a cutter ﬁnit disposed on said feed path for cutting off
said slide fastener stringers across an element-free sﬁace to produce
a completed bidiréctionally openable slide fastener.
2. An apparatus according to Claim 1; including a pluraiity of &_/
transversely spaced guide rails extending along said feed path alongside
20 of said pin attachment Qnit, said first and second slider attachmeng

unit, and said box pin attachment unit, said gripper mechanism

comprising a pair of grippers

LT



uni.t, angd said box pin attachnent unit, said gripper nmechani smconprising a
pair-of grippers’ - 20 - slidably novable along said guide rails. 3. Ap
apparatus according to claim1 or 2, including a pair of pin feeders hay
‘chut-es extending therefromand coupléd to said pin attachment unit, sai
- pin 5 attachnment unit conprising a pivotable pin holder and a die asserb
~'said pin holder being angularly nmovabl e between a first position in whi
said pin holder receives the pin fron]qpqﬂpt_said chutes. and a second
position in which said pin holder and sai'd die assenbly 10 coact with each

other to attach tingig,f%qn&;%ﬂldalcgngsegﬁq'g)%%gggstgg lg!.i-de f ast ener

stringers. 4. An apparatus according to c I'd pin hol der being
conposed of a hol der body, #n Rigpbstdudy tacBdr@ing TePRRALAd1IGY 2piidch@lidgr
body and having a pair 15 of pin support slots opening toward said hol der
body for 5Sel ectivael paiecef pim fdesiqran having rchutesuexteadihgdaheye fivomt ed
in said holder body in alignment with said pin support slots, respectively,
and a spring actiagdbcoupked std Bisl n @mibachmendajuaigi.-nssdgppin 20 for
normal Iy urging said pin support toward said hol der body, "sai d_die assenbly
including a di® ndbhdramerfdini s FUMRF 18 iag foPivesablecpipnfolfer papd a

supportagai nst. sgid holder, body, A4 G dbY 48140 ud500a3 8 b re

between a first position in which said pin holder

receives the pin from one of said chutes and a second
position in which said pin holder and said dié assembly
10 coact with each other to attach the pin to the end of .
 said one of the slide fastener stringers.
4. An apparatus according to claim 3, said pin
holder being.composed of a holder body, a §in'suppor£

movably supported on said holder body and having a pair

e
wn

of pin’suppbrt slots 6peﬁihé'iﬁwAfd'éaidﬁﬁqidérﬂbbdy
for selectively receiving the pin, a pair of pﬁnches
slidably mouﬁted in said holder body in alignment with
said pin support slots, respecﬁively, and a spring
s : acting between said holder body and said'pin support
20 for normally urging said pin support toward said holder
bddy;_said die assembly including a die movable toward
said pin suppoft for pressing the pin support against
- said holder body and a die holder holding said die.
5. An apparatus- according to any préceding claim, including
25 a pair of first and second slidér feeders having chutes
coupled to said first and second slider attachment
units, respectively, each of said first.and.second

[
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5. An apparatus according to any preceding claim including.25 a pai‘'r ol
firstand second slider feeders having chutes coupled to said first andiw
sgcon\slider attachnment units, respectively each of said first and- second
der attachnment units conprising a pivotable slider feeder and a

ol der, said slider feeder being angularly novable between a first

; h to receive the slider fromone of said chutes and a second 5
\li@gn to cooperate with said slider 4yolder in attaching the slider to
-said slide fastener stringers. 6. An apparatus according to any preceding
claim includingygdedi 4tedciifen®idh 6L dnfpfidvingd aClpiveta®tke8dingr
therefrom and coupled to said box pin attachnment unit, 10 said box pin
attachnent unit feederi sndiga asidext dudleidmx said lsdlider fedderdbeiagsenbly,
sai d box pin holder being angularly novable between a first position in
whi ch sai d box phguhatliermewakie detwaerh@x finsty posisdonotoszededviat es and
a second position in which said box 15 pin holder _and said _die assenbly
coact with eachtbenetider freRiprmehsaid Fhubeshand @ §2<98Rd ot her slide-
fastener stringer., 7, An apparatus accqrdin Q.claim6, .said box pin

hol der bei ng® coRPOLEILDHI*A %%cf%?erra.tifod% %553)9[ ﬁilﬂ'dgﬁnhgaﬁ&tmrmvabl y
supported on sajd, hol der bedys ALy N i3 RAlile"eal28nBLN s 8LPRGEES S OF S

openi ng toward -

6. An apparatus according -to any preceding claim, including

a pair of box pin feeders having chutes extending

—~

therefrom and coupled to said box pin attachment unit, W
10 said box pin attachment unit comprising a pivotable box

pin holder and a die assembly, said box pin holder

being angularly movable between a first position in

which said box pin holder receives the box pin from one

of said chutes and a second position in which said box

w
3
-

pin holder and said die assembly coact with each other

'.—l

to attach the box pin to the end of said other slide
fasﬁener stringer.
7. An apparatus according to claim 6, said box
pin holder being composed of a holder body, a box pin
20 support movably supported on said holder body and
having a pair of box pin support slots opening toward
said holder body for selectively receiving the box pin,
a pair of punches slidably mounted in said holder body
in alignment with said pin support slots, respectively,
25 and a spring acting between said holder body and said
'box pin support for normally urging said box pin

support toward said holder body, said die assembly

A



said. hol der .body for sel ectively rece|V|ng t he box pin, a pair of punches

slndably mounted i n said holder body in alignment.-with said pin support -

sl oT"s respectively, 25 and a spring acting between said hol der body and
f,

sai d box pin support for normally urdging said box pin support toward said
hol der body, said die assenmbly  -22- including a, die novable toward s4
box pin support for pressing the box pih support against said holder boa
and a die holder holding sai'd die. 8. Anzpparatus according to claim?7,-
including a fixed base, said box pin holder further conprising a gate

slidably mounted imchadihdax qie moydble tandrdosadd bour ged sappbreNtdy
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normally urqed resiliently into each of said box pin
support slots, a shutter slidably éupported in said
holder body ?nd said box pin support and 9xtending

10 across each of said box pin support slots, said shuttei
having a hole defined therethrough, a spring acting
‘between said holder body and said shutter for normally
urging said shutter -in a direction to displace said
hole out of regist;ation with each said box pin support

15 slot, whereby said_gate and said shutter can retain the
box pin.in each said box pin.support slof, and a
prasser pin movably mounted on said holder body and
engageable with said fixed base to displace said

s shutter to bring said hole into registration with each

20 said box pin support slot, when said box pin hoider is
.in said first position. |

| 9. An.apparatus according t_:o' claim 7 or 8, including

a fixed base, said box pin holder having a stopper
angularly movably supported on said holder'body and

25 engageable with said box pin sdpport to spread each
said box pin support slot, said stopper being engagable

with said fixed base to release said box pin support
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20 said box pin support slot, when said box pin holder is in .said first ~~.
posi 2R\ 9. An apparatus according to claim7 or 8, including a fixed 4

basg, g% box pin hol der having a stopper angularly novably supported on
sai{d\No L4 body and 25 engageable with said box pin support to spread each
saild BRX p/ n support slot, said stopper being engagable with said fixed.
basg to r¢l ease sa.id box pin support - -23- for allow ng said box pin

suppyrt ¥o nove toward said hol der bod¥3to restore each said box pin
support slot, when said box pin holder is in said first position, said die
assenbly furth&eri adlaWing 8aidcROhP I IPAL o mave foWprrdn§adAng sai d
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drawi ngs. 15 2Q.23 die assembly further including a locking lever for
| | s lockingly engaging said box pin support to keep said

box pin support away from said holder body thereby

speading each said box pin support slot when said box

pin holder is in said second position.

10. An apparatus substantially as described with reference ﬂ;‘)

10 to and as illustrated in Figures 3 to 17 of the accompanying

drawings.
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