2123 081 .METHOD AND APPARATUS FOR AUTOVATI CALLY THREADI NG SEPARABLE SLI DE
FASTENER STRLNGERS THROUGH SLI-DERS The present invention relates to a.
met hdd of and an apparatus for automatically threading a pair of se
si i-de fasYener stringers having pins secured to their ends, respect{jx
t wgagh a slider- to 5 thereby couple the slide fastener stringers Imto a
slide fastener chain and nount the slider thereon. Various processes have
been practiced.irn the art for fabricating separable slide fasteners.
Accordi ng to one known nethod, auxiliary tapes are attached 10 .respectively .
across |l ower ends of separate elongate slide fastener stringers having top
st ops on upper ends thereof, the stringers are cut off across the tapes

into desired unit stringers which are then threaded through a slider, pins
are fixed to the lower ends of 15 the stringer lengths, respectively,

foll owed by attachment of a box to one of the pins, and flnaIIy t he unit
stringers are brought into rutual i ntermeshing engagen%hl O&%hot her prior
process conprises the steps.of attaching pins to | ower ends of separate.

el ongat e -2- slide fastener stringers with top stops nounted on their
upper ends, threadi ng one of the stringers X hrough a slider, attaching a

box to the pin of the stringer with the slider nounted thereon, "and cutting
METHOD AND APPARATUS FOR AUTOMATICALLY THREADING

s
SEPARABLE SLIDE FASTENER STRINGERS THROUGH SLIDERS

l. gJ ' The present invention relates to a method of and -
.an_apparatue for antomatically threading a pair cf
separable slide fastener stringers having pins secured
to their ends, respectively, through a slider to

5 thereby coup*e the slide fastener. stringers. 1nto a.
slide fastener chaln and mount the slider thereon.
Various processes'have been-pract1¢ed in the art
for fabricating separable slide fasteners. According
to one known method, auxiliary tapes are attached

10° respectively across lower ends of separate elongate
slide fastener stringers having top stops'on upper ends

S | thereof, the stringers are cut off across the tapes
into desired unit stringers which are then threaded
‘through a slider, pins are fixed to the lower ends of

15 the stringer lengths, respectively, follewed by
attachment of a box to one of the pins, and finally the_
unit stringers are biodght into mutual intermeshing
engagement. Another prior process eomprises the steps

of attaching pins to lower ends of separate elongate



5 off the stringers into unit stringers which are then conbined into a

“final

slide fastener product.. These conventional- processes however

i ncl uge~t he nanual step of bringing the unit stringers into interdigitafing‘u

a probl em

-engag# t, a step which has been a serious obstacle to 10 efforts to i\
- achie n increased rate of production of slide fasteners.. ‘A nmethod of
.- manufatturing separable slide fastknrers is disclosed in Japanese-Lai d- Open
. Patent PuyblLicati o | angg denReset o>  assignee. .
- The di sgﬁﬁggq*%%%gg%i sss%é‘%%%% ﬁﬁabr |*ca%t-oorlg£ngn sepag&ab?% slide fasteners
Chighty ehbhic! eRbler Ladde ildd A Ufsos SR Rtides Hovever,
is still"to be-solved i threading separate stringers with pins attached

throughg ghifler, wiahshy udiadonaid.a Abx ¢& 4@l yianse taking the stringers
1 Tt | '

i nto proper shi ng engagenent .

inventi Rl oRFOVIGS SHEIIGE S ithtul aRadns Al vt

threading a pair of separable slide fastener stringers 25

IS possi ble by neans of the present
ically
W th pins

- aff bxedotre thel steidger ity wnit rettalterd hiolgh arelthes to place the

“latter

on the stringers and bring the stringers into proper interneshing

-3- rel abmbdnelcdmtai rzg Hmeli retices Radtader hprgpiwskent Theseati on,
provi ded a nethod of automatically

10

S
U

conventional processes however include-the-manual'step

- of bringing the unit stringers into interdigitating

" engagement, a step which has been a serious obstacle %o

efférts to achieve an.increased rate of production of
slidesfaéteners* |

A method of manufacturing separable slide
fasteners is disclosed in Japanése Léid—Open Patent

Publication No. 53-69746, assigned to the present

- assignee. The disclosed method is capable of fabricat-

. ing separable slide fasteners highly efficiently as the

entire process is automatized. However, a problem is
still to be solved in threading separate stringers with

pins avtached throuéh-a-slider unobstructedly and .

" reliadbly and taking the stringers into proper meshing

- . engagement.

It is possible by means of the present invention

| to provide a2 method of and an apparatus for automatically

25

threading a pair of separable slide fastener stringers'

with pins affixed to their ends smoothly and relisbly
through a slider to place the latter on the stringers

and bring the stringers into proper intermeshing

3

there is



threading a pair of separable slide fastener stringers 5 having stringer

tapes and pins on ends of .thereof through a slider having a guide c gE$
defi ned by a pair of guide flanges and a dianmond and including a pal£2of/
lthroats di sposed one on each side of the dianond, said nmethod conpri~s+1g
“QPeﬂ§teps-0f:: (a) 10 noving the separable slide fastener stringers in one
pl ane al ong paral l el spaced paths, respectively, toward the throats in the
slider fixed in position; (b) introducing the pins into the guide channel =
through said throats, respectively, in sal P sTider while 15 keepi ng said
separabl e slide fastener stringers in said parallel spaced paths; and (c)

i nserting said séﬁi?gﬁpg'slide.fastener stringers through said slider with
said pins guided by the ' | €Sa; J 11 wvel e di.anond while
novi ng sai d separabl e sﬁ%?g(}?éﬁggnq%r %Z'Us‘sntts%ﬁs%éeérlé c?/fn %g%jo&(;eﬁse% ane al ong

said paral el Spaged paths LAl e SATRdd TP il e I\ Sk e § apes
na.a

to flex. According to sec -aspect df .the present invention, there Is
‘provided an appaiakdadfifly a0 AU I<dradiy eRdidy fadadde Pl sELPRgaPs €
slide .fastener stringers through a slider, said apparatus conprising: (a)
a pair of gripgpenavife lgﬂrﬁga(?%rpaiarpég and phins|dleed®hs a5t afiferedhi r of
gripper bases nounted on said slide bases, respectively, each supporting
~thereon a . through a slider having a guide channel defined by a -

.. P

pair of guide flanges and a diamond and including a
L i; pair of throats disposed one on each side of the
diamond, said method comprising the steps of: (a)
10 moving the separable slide fastener stringers in one
plane along parallel spaced paths, respectively, toward
the throats in the slider fixed in position;. (b)
intrbducing the pins into the guide channel through
said throats, respectively, in said slider while -
15 - keepiﬁg said separable slide fastener stringers in said
parallel spaced paths; énd (c) inserting said separable
- slide fastener-stringeké-through said slider with said
éins‘guided by the‘guide flanges, respectivelj) and the
diamond while moving said separable slide fastener _
20 stringers in said one plane along said(parallel spaced
f* R paths and at the same time allowing the stringer tapes
to flex. |
According to second aspect of the present
invention, there is provided an apparatus for
25 automatically threading a pair of separable slide
fastener stringers through a slider, said apparatus

comprising: (a) a pair of grippers including a pair of



—

pair of pivotable gripper arms for gripping therebetween one of the
separabl e slide fastener stringers; (b) a 5 pluraity of guide rrail s on

: Whi ¢ aid slide bases are slidably novable to allow said grippers feed
sai df geparabl e slide fasteners al ong parallel spaced stralght pat hs o

7 - equi tantly one on each side of a central line, said gripper bases being

- slidably novabl e on said slide 10 base in:a direction substantially
_perpendicular to said paral | el -sfaced straight paths for selectlvely
gripping said separable slide fasteners while at the sane time allow ng the
stringer tapes to flex; (c) a slider holder interposed transversely
betmee para ed straig oIdlnﬂ%the sl i der

oot 0 8la3E: SRBRGoRr Ao Raia BF T HeRbRRs JhenBs: Meup PR o PRk A i h ol 4
cont g G330 (dho3akd, 811 BPBLEDELBFLFDYAR! €ngRogai 4 Ouide rai ' al ong

‘said parall el spdce 7 pat nsertrng salrd separable slide
fastenen rZQFSb&bﬁﬂﬁﬁietBE@HBErSQEHsSFbgearBSbﬁnbntﬁ@ﬂéﬂ@ﬂ@@én“‘th sai d

slider. engagenent surface whi he Same tinme allowng the stringer
tapes gn@ birexneTReparusntk emlwel kabeeseﬁcubsﬁgbysmy(m gxanple with
ref.erence to the.acconpanying draw ngs, wherein :- -5- Figure 1is a e

‘sclienmpliiue agiidy elfevatdengbitsevnohfidhesaidessyseetaseos apgomatically
. assenbling separable slide fasteners; F|gure 2 is a fragmentary plan view
-show 8¢ idaely movable to allow said grippers feed said
separable sllde_fasteners along parallel spaced straight i:)'-
paths equidistantly one on each,side.of'a eentral line, -
said gqripper bases being slidably movable on said slide
10 base in a direction'suﬁstantially pegeendicular to said
parallel spaced straight pathsafor selectiuely.gripping
said separable slide Fasteners_while at the same time
'allowing the strihger tapes to flex; (c) a slider
holder lnterposed transversely betmeen sald parallel
' ”715..spaced straight paths for holdlng-the-sllder, said sllder
| holder having a slider engagement surFaee.aligned with
said centfal iine§ and (d) said éripperS'beiﬁg movable -';j
'~_an said guide_rails aldng-said'pafallel spaced Straight
'Jpaths For_;nserting'said separable slide fastener
20 fstningefs.through said slider held in engagement with
said slider, engagement surface while at the same time

‘allowing the stringer tapes to flex.

The inventiOn.will'be described by way of example

with.:efenence to the accompanying drawings, wherein :-



5 -manner in which a pair of transversely spaced sllde fastener stringers
are held and fed al ong by a pair of grippers; Figure 3 is a fragmentary -
plan view of a threading unit for automatically threading a pair of BN
sl Lde fastener stringers through a slider; Figure 4 is a cross-sect 6
w'taken along line IV - IV of Figure 3; Figure 5 is an enlarged
VIGMIOf a slider holder in the threading unit shown in Figure 3; 15
Figure 6 is a vertical cross-sectional viewof the slider holder with a
slider imaginarily shown supplied froma chute by a slider feeder arm
Figure 7 is a planviewof a'stider-supparted on the slider halder and a
pai r of slide fastener st+i gers—-20... - as~t-hey are threaded into the slider

Figures 8 through 12 argiveidd 3l i 05 SsHRGHd 0Nl s &S ddd MBS AL | Pllew of
progressive steps of threa Ing the slide fastener stringers through the

slider; and Fi guneentd dehisyeteml £ %dﬂ@&m&mﬁmé@ﬁﬁng S £S5 Ve
st eps of threading the slide fastener stringers through the slider. 6
Figure 1 shows asldder flalsteyeiram 10 for automatically assenbl i ng separabl e
slide fasteners. The system 10 includes a unit A for automatically cutting
off a pair of. contl nuouf iglneg R d ssla feragmentary plan view showing the

5 manner in whlch a pair of transversely spaced slide
fastener stringers are held and fed along by a pair of

U o grippers;

| | Figure 3 is a fragmentary plan view of é
threading unit for automatically threading a pair of

10  slide fastener strihgerS'through a slider;

Figure 4 is a'cross-sectional-view~taken=élong
line IV - IV of Pigure 3; | |
. Figure 5 is am enlarged plan view of a slider
holder in the threading unit shdwn in Figure 3;

15 _ Flgure 6 is a vertical cross-sectional view of
the slider holder thh a sllder .imaginarily shown:
'supplled from a chute-by a slider feeder arm;

Figure 7 is a plan view of a slider sapported on
the slider holder and a pair of slide fastener strlgers

_“; : 20  as they are threaded into the slider;

Figures 8 through 12 are vertial cross-sectional
views illustrating progressive steps of threading the
slide fastener stringers through the slider;.and

Figures 13 through 17 are plan views showing

25 progressive steps of threading the slide fastener

stringers through the slider.



5.fastener stringers 16 into a pair of unit stringers having a | ength equal

to that of a final separable slide fastener, a unit-B for automatically

attacﬁ$$: a pair of pins to ends of the stringers, respectively, a unit C
O

pjatical ly threading the stringers 10 through a slider and bringing _ -

. ngers into internmeshing engagenent with each other, and a unit D W'

for automatically attaching a box to one of the pins fixed to the ’

stringers. The units A, B, Cand. xare all nounted on a base 11. ° The

system 10 also has a 15 first parts feeder 12 for supplying pins to the

unit B, a secong iR If adfiRis bh fife SPP! Y k| iglegseto the unit C and a

third parts feeder 14 for supplying boxes to the unit D. The continuous

el ongat easltbfia tiaatayerassidniblgers sépdfbie slhinde af£statiepsf are fed al ong

into 20 the system 10 by guide rolls 15. The stringers are gripped

~and. pul | 8debgyatgm pfer nolivdek’ anowvall & dffanguetdmatvoalby gui de rai

assenbly 18 nounted on the base 11. Prior to entering the automatic

assenbl i AYtREngy sfEmal @aithefc emntivnenss|¢idmdadss esictdstri ngers 16 are

-gapped to provide |longitudinally spaced el enent-free spaces (one shown in.

 Figurg 1ipstgperissringsrs dogditore BidmPE HFfyrungers e attached to .

- rear ends of rows_of el enent Qn the stringers 16. The autonmatic assenbling
systen1lbaKPP9'6pé?&9§h equal to that of a final separable = . ‘

slide fastener, a unit B for automatically attaching a

pair of pins to ends of the stringers, respectively, a . _ -;D
unit C for automatically threading the stringers |

iO -through a.slider.and bringing the-stringers into
intermeshing éngagement with each other, -and a unit D
for automatically attaching a box to one of the.pigs;
fixed to the stringers. The units A, B,-C and D aré
all mounted on a base 1l. The system 10 also has a

15 - first.paits feeder 12 for supplying pins . to the unit B,
a second parts feeder 13 for supplying sliders to the
unit C, and a third parts feeder 14 for supplying boxes
to the unit D. The continuocus elongate slide fastener

- stringers 16 before they are cut off are fed along.intp

M

.20 the. system:.10 by guide rolls 15. The stringers ars
_gripped and. pulled by a éripper unit 17 movable along a
horizontal guide rail assembly 18 mounted on the base
11.
| Prior to entering the automatic assembling
25 system 10,.thefcontinuous-slide fastener stringers 16
are gapped to pfovide longitudina;iy.spaced | |

element-free spaces (one shown in Figure 11l), and top



as follows: The continuous slide fastener stringers 16 5 are fed along by
the guide rolls"15 in the direction of the arrow F while the stringers 16
are being gripped by the gripper unit 17 (described later on) and pulle
arong successively through. the units A, B, Cand D. In the unit B, ping—
fixed to ends .of the rows of 10 coupling elenents renote fromthe tio
stops on the stringers 16. Then, the stringers 16 are threaded through
slider in the unit C and taken into i nterdi-gitating engagenent as they
energe fromthe slider. A box is attached to one of the pins in the 15
unit D Finall ys_the, %hbn%bsmar& Slgudd 1Y e WHdacdhddUQ adFnoth of
unit stringers whic be finished as a final slide fastener product.
The slide fastenendst blfngeﬁvs b6 eaymea tellorofthd Rty iliydrsstirg ,ngers any tine
prior or subsequent to the steps 20 carried out by the units B, Cand D.
The present invention i $hparuitomaaiky adisembildchgt @tstemiic WEﬂIMbgénaﬁxm ng
a pair of slide fastener stringers through a slider. The unit C w |l now be
described in greasefoddpasl: wlhe cohsloncust slhidgufest2ndy sthrioggrs’.16 As
shwon in Figure 2, the gripper unit 17 includes a pair of grippers 23, 24
- for gripping 3 heaéﬁdgeéf alppgebyashenanider ireddsss 150 imEhen dimaehians gify
spaced-apart relation to each other and pulling themtoward the unit C
Each of the strihg8r3rigv §0wréleoﬁ'ﬁﬁs§&réfl9&r§t din@&ie PHISN FPRSS B¥hg a”

rrow of

the gripper unit 17 (described later on) and pulled
_(4’ along successively through the units A, B, C and D. In
the unit B, pins are affixed to ends of the rows of
10 coupling elements remote from the top stops on the
stringers 16. Then, the stiingers 16 are threaded
through‘a slider in the unit C‘gnd ﬁaken into
intérdigitaﬁing_engagement as they emerge from the
slider. A box is attached to one of the pins in the
15 unit D. Finally, the stringers.are cutfoffﬁby the unit.
A into a length of unit stringers which will be'.
finished as a final slide fastener prodﬁct. The slide
fasiener stringers'is'may be cut off into unit
stringers any time prior or subsequent £o'the steps
20 carried_out by the units B, C and D. |
The present invention is particulgrly directed
to the unit C for threading a pair of slide fastenef
stringers through a slider. The unit C will now be
~described in greater detail with reference to Figures 2
25 thfough 7. As shwon in Figure 2, the gripéer unit 17
includes a pair of grippers 23, 24 for grippiﬁg the

ends of slide fastener stringers 19, 20 in transversely



coupling elements 22 on one |ongitudinal edge thereof. 5 The stringers 19,

20 have_front end portions M N, respectively, on which pins 82, 83 (Figure
. 7) are Qg"nted, respectively. "In Figure 2, while the stringers 19, 20 are
fed al /in the direction of the arrow F, they are laterally spaced from -
. each other at 10 equidistant positions on both sides of a central line P. W
"The stringers 19, 20 will be interengaged into a slide fastener chain '
having its | ongitudinal central axi§ in alignment with the central” line P. -
As illustrated in Figure 3, the guifdeTrail 15 assenbly 18 is conposed of

' ' f LI | de. rai 25,,26.and 27.. 28 I
0 St BT TR EbnE P AR CPRe B, S ShPRBp SRt PHAS 14 S bace 29

i dabl y gui dg, Lai 6os Likewise, tha or 24 h
3 ol ra” B QHE uh e 00 TR bE R SRS 2 g e e

ri pper ' kT LOL 4 ] 0 e-gr i . oql ri pper ‘23 wll
gripp f%ena ém_%é EcbYRYEr Eaga 24 eggﬁbr%%n oy gonvh%fg pp

be described herei nbel ow. The slide base 29"is affixed to a gripper drive
belt 30 wid.ghn idg déiamendy 22SYht 8Rbe1bRGEREAEARNE edleVith@r@RENS (NOt

shown).. The 25 Tqgripper 23 also includes a gripper base 31 slidably fitted
in a gl ottPastriddérs| 19 paskave® fSbdnioeall gporiandi Mgctu,on norimal to the -
central line P A fluid -9- cylinder 32 is defined as part of the slide
base 29 fmspedtuiatéelly, ttwe Ynippepibas823183A(Pighee 33 azeslidably
mounted, respéctively.' Iﬁ'Eigure_2, while the |
stringers 19, 20 are fed él'éng in the direction of the . \_)
arrow F, they are-laterally spaced'from each other at
10 eguidistant positions on both sides of.a central line
P. The stringers 19, 20 will be interengaged into a
slide fastener chain having its longitudinal cénﬁral
axis in ‘alignment with thé.central linezP.. |
As illustrated in Figure 3, the guide rail
15 assembly 18 is composed of  two pairs of paﬁallel guide
rails 25, 26 and 27, 28 spaced at equal distanceSZErom
the central line P, The:g:ipper"23 has a slidé.base 29 -
slidably fitted ovér the guide rails 25, 26. Likewise,

.the-gripper 24 has a slide base slidably fitted over

I

20 the gquide rails 27; 28. Since the gripper 24 is the

' mirror image of the'gripper 23, only the gripper 23
will be described hereinbelow. The slide base 29 is
affi#éd_td é‘gripper drive belt 30 which is driven by a
suitable reciprocable driving means (not shown). The

25 gripper 23 also includes a gripper base 31 slidably
fitted in a slot 29a in the slide base 29 and movable

in a direction normal to the central line P. A fluid



di sposed:in the fluid cylinder 32 and has a piston rod 34 connected to a
connector plate’35 attached to the 5 gripper base 31. The connector plate
35 has a spring rod 36, and the slide base 29 has a spring attachnent A
there being a tension spring 38 having one end connected to the spring p%é”
36 and the other. end to the spring attachnent 37. As shown in.Figure 4,

the 10 gripper base 31 has a fluid cylinder 39 with a piston 40 slldebly
fitted therein, the piston 40 having a p|s§on rod 41 including a-tapered
‘wedge 42 on its end renmote fromthe piston 40. A pair of upper and | ower

gri pper arnms 43, tabl b pakr : 5504
respectively, oﬁy ﬁﬂi%#) %&ﬁmﬁgéhg gg?%%esfbggé %?ldghggﬁ%pg? §°5

| ower gri pper ar A4 £ 79148, 7T iyel ye ig bgan be
brought into cort {lﬂélf‘% et?éeedr!\g/\li%éeﬂh a%dﬁffgﬁ{l i{gws % Q ?

respectively, f%scﬂdsl%w NG Wi 20 o &4 TEPOBRAd APE2 Zén&hl@‘ﬁ@b@tie‘)@gﬂon 'ﬂaa rear
ends 47, 48 are nornmally urged by a spring 51 to nove toward each other.

Vhen the piston 340G ohhddt 48 Qe asbnidStdBpsI £tk e3iyea¥Pashpedatls epart .the
rear ends 47, 48 of the gripper arns 47, 48 to nove the front jaws 49, 50

a5 toward eash Qirtigperobasen@d .chiTige tdfmzmécrtmqnlaa@aalhamhmsphghpl ston
rod 41 is retracted, the rear ends 47, 48 are noved toward each other under
the force of theod 36,l@nd did n'g.llﬁ]e thﬁsd"le?%tiyaspa e2RK Bpprattaghmenht j aws’
49 37, there belng a ten51on spring 38 having one end
LJ | connected to the spring rod 36 and the other end to the
| spring attachment 37. As shown in Figure 4, the
10 gripper base 31 has a fluid cylinder 39 with a piston
40 slidebly fitted therein, the pistog 40 having a
piston rod 41 including autapered'wédge~42 6n its end
remote from the piston 40. A pair of upper and lower
gripper-arﬁs-43, 44 is pivotably.mounted byra.pair of
15 pins 45, 46, respectively, on a bifurcated end of the
gripper base 31. The upper and lower gripper arms 43,
44 have rear ends 47, 48, respectively, which can be
brought into contaéﬁ with the tapered wedge 42 and
front jaws 49, 50, respectively, for gripping the
20 stringer tape 21 therebetween. The réar ends 47, 48
-are normally urgéd by a spring:Sl_to mo&e toward eacb
other. When the piston rod 41 is projected, its
tapered edge 42 spreads apart the rear ends.47, 48 of
.the'gripper arms 47, 48 to move the front jaws 49, 50
25 toward each other for sandwiching the stringer tépe 21.

When the piston rod 41 is retracted, the rear ends 47,

48 are moved toward each other under the force of the



'50, thus releasing the stringer tape 21. As shown in Figure 5 the unit C
I ncl udes a sl-ider holder 52 having a central axis aligning wwth 5. the

central_Line P. The slider holder 52 includes a hol der casing 53 supported
on t hi e 11 and having a vertical slot 54 (Figure 6) in which two piston,
rods . 56 extend vertically fromtwo fluid cylinders (not shown), L4

_respectivefy. A pair of |ocking and stop 10 bl ocks 57, 58 are nounted on .
upper ends of the piston rods 55, 56, respectively, for vertical novenent
in the vertical slot 54. A chute~589extends fromthe parts feeder 13

Figure 1). A feeder arm6Q is an arly r bl e about, a shaft 61 between
gh;gghut g ngh P tﬁ?g%?%ﬁé%&lﬁE%%géSa?%Fg?ggﬁiﬁ§°8 gjawssp'ders 62 at a
“tinme fromthe . parts feeder 1 o_the ck,32. The slider 62 has a
pul tab@é’z %&g‘lgsrelﬁs/elp?%/% 'g%|§*’%t?%€h%§é€ﬁ%$é§05%ﬁd havi ng an aperture 64.

The locking and ¢ %’e&%ﬁf nggg%ég §I'ef{'._ﬁlg {lggge@em@fgﬁgss%it 65 for 20.

receiving therein as it depends fromthe slider 62 due to

Sgravity. gyike StHP fwdde Sthdasg of ééﬁtﬁ&?eéxfgdaﬁiéhﬁﬁeeﬁiEHrt?Qh 70
conposed of a slanted slider engagenent surface 66, a vertical pin stop

-surfage Ghespaafskdl Anddiep S| arh@dsFiddern@bdeengagenenudesr face 66, and a
hori zontal spacer surface 68 extendi ng between the slanted slider
engagenehiolalaxf axesiGfy B8 dupportdd conh the sioe Burindehﬁqinghe -0 11 -
| - vertical slot 54 (Figure 6) in which two pistbn.rods
.55, 56 extend vertically from two fluid cylinders (not  \J
shown), respectively. A pair of locking and stop '
"10 blocks 57, 58 are mounted on upper ends of the piston
rods 55, 56;_re5pectively7 for vertical movement in the
" vertical slot 541--3 chute 59 extends from the parts
feeder lB-(Eiguré 1). a feeder arm 60 is angularly
movablé about a shaft 61 between the chute 59 and the
15 stop block 58 for feeding one of sliders 62 at a.time.
from the pafts feeder 13 to the stop block 32. The
slider 62 has a puli’tab 63 loosely pivotably attached
-thefeto andvhaving.én aperture 64." The locking and -
'étdpfbiocks 57, 58 define therebetween a slit 65 for L,
20 receiving therein the pull tab 63 as. it-.depends from | -
the-slider,GZ“due_to gravity. The stop block 58 has on
its upper end a stepped portion 70 composed of a-
slanted slider engagement surface 66, a vertical pin
_stop-surface 67 séacéd from the slanted slider
25 engagement surface 66, and a horizontal spacer surface
68 extending between the slanted slider-engagement'

surface 66 and the vertical pin stop surface 67. The



| ocki ng bl ock 57 has an upper bifurcated portion 71 in which a | ocking
lever 72 is pivotably fitted by a pin 73. The locking |l ever 72 has a

| ocki ng pawl 74 engageable in the aperture 64 in the pull tab 63. A5
yl-inder 75 is attached to a vertical surface of the |ocking block 57
I S r-enote fromt-he stop block 58, the jig cylinder 75 being.actuatable by
an el ectromagnetic device(not shown). The jig cylinder 75 supports thereon
a casing 76 having disposed therein 10 a conpression spring 77 having an
end placed in a recess defined in the badkléf'the-locking | ever 72 for

[ [ he | att [ di ti t e the | ocki paw .74, i nt
the o1 65  ThelPEhiByl PRask 3 RS 27D RERF R oA At BOF GhRH ki
i nst I : I alops! % , [ 4 | i 75
S actuated. theviichod 185 IGe, i8R T X HY, phbaral S Aikdd B AT
count er cl ockwi se76Fi ghg 6)cahout 1608 P7R FRsSQ hRlkithe JAakizng paw 74 is

retracted out of the slit 65 against the resiliency of ‘the conpression 20.
spring 77. The kagkyBabLRLosk BhehapezhutRPel 9Rd thi¢ fpR0Q ALYV NG as a
~slider nount, as described later on. As illustrated in Figure 7, the
stringer tapes 23ig2¢yhavdeki 7685180at8@chedspecial walnticalplswaddce Jf their
ends for preventing the tape ends fromfraying. A pair of pins 82, 83 are
qttached to the shei hgekihgpbio2k, 521whiehpést iresiore #romhaihe eatdp on t he

block 58, the jig cylinder 75 being actuatable by an
; Y - electromagnetic device (not shown). The jig cylinder
75. supports thereon a casing 76 having disposed therein
10 a compression spring 77 having an end placed in a
recess defined in the back of the locking lever 72 for-
- normally urging the latter in a direction to move the
locking pawl 74 into the slit 65. The jig cylinder 75
has a piston rod 78 held in abutment against a lower .
15 end of the locking-lever~72; ‘When the jig cylinder 75
is actuated, the pistoh rod 78 projects-to-push-the'
locking lever 72 counterclockwise-(Figure 6) about the
piﬁ 73 so that.the.locking-pawl 74 is retracted out of
_} - the slit 65 against the resiliency of the compressioq_
20 spring 77. The locking block 57 has an upper end
surface 79 serving as a slider mount, as .described
later on.
As illustrated in Figure 7, the stringer tapes
21, 21 have films 80, 80, respectively, applied to
25 their ends for preventing the tape ends from fraying.
A pair of piné g2, 83 are attached to the strihger

tapes 21, 21, respectively, at their ends on the




.-. 12 - confronting edges of the tapes 21, 21. The rows of coupling elenents

22, 22 include | owernost elenents 81, 81 held in contact with thepins 82,

- 83, ye3pectively. The pins 82, 83 have respective ends 82a, 83a and '
resp ve side surfaces 82b, 83b confronting each other. A box (not

~sho wi |l be secured to the pin 83 in the unit D so that the pin 82 can

be fitted.in the box. The slider 62 to be slidably nounted on the stringer
‘tapes 21, 21 include a dianond or connector 10 . post 84 interconnecting
upper and | ower slider wings, and-adafr of flanges 85, 85 mounted on each

~slider wing and defining a generally Y-shaped gui de channel 86 in
cooperatFB%*ﬁPFﬁlPﬁeQﬁQ%ﬁné¥Eﬁﬂe a5 shhapett gufleR ERWHNef 86 has a rear

d 87 te.fromth ' d 84 15 d pali t ts 88, 88 di d
one on CEOHELAAE GRS TR Ao B RS T BFOThc T HREALS rglani t C of

-v‘

the foregoi onst ryct.i i.s.as .0l | ows. e siri rs 19, with the

pi ns 82, g&ﬂ%&ﬁ{ﬂ-?ﬁa&é&xﬁ:’aﬁ%ﬂ@ﬁ Jr}éespp%gﬁ i%-%’l y?"lﬂ npgﬁ%eﬁ%”e%?ar e gripped
by the grhRPSi%s232,242hHYPWhddbH ul hgreby in the
~direction of %tlhes a_r2r ow%shl n %uﬁ%%%geeﬁd%e%gf _oélf'%o%i\ggd the unit C. At
this i ngesphetilve &i@d igiftactl igprAdBicdherSht DRGI8adR. 25 24 is
actuated to push the piston rod 41 for causing the wedge 42 to close the
gri ppi ngojtaee .49 Bosadaiststsidm f afikl dle tHecwPéd Ngo Sdhéopihegsby grip the
stringer ' ’

-

in the unit D so that the pin 82 can be fitted in the
box. The slider 62 to be .s'lidably mounted on the S o/
étringer tapes 21, 21 include a diamond or éonnect0{ -
10 post 84 interconnecting upper and lower slider wings, .
and a pair of flanges 85, 85 mounted on each slidef .
wing and'defining~a-generallyLY-Shapéd'guide channel 86
in cooperation with the diamond 84. The Y-shaped guide
channel 86 has a rear end 87 remote froﬁ the diamond 84
 15 ‘and a pair of thro§£s~88, 88 disposed'bne on each side
of the diamond 84.
Operation 65 the threading unit C of the | !
foregoing construction-iS'as follqys:
The stringers 19, 20 with the pins 82, 83 .o 2
_ 20 attached thereto, respectively, in the unit B are |
gripped by the grippers 23, 24 as shown in Figure 2 and
'.pulled'thereby in the direction of the arrow F in-
mutually spaced relation toward the unit C. At this
time, the fluid cylinder 39 in each of the grippers 23,
25 24 .is actuated to push the piston rod 41 for causing
the wedge 42 to close the gripping jaws 4%, 50 against

the force of the spring 51 to thereby grip the stringer




30 to slide.along the QUIde rails 25, 26 and 27, 28 to thereby fee
stringers 19, 20. Just prior to arrival at the unit C the fluid c er
32,5 in each of the grippers 23, 24 is inactivated to allow the gripper
bhase-9 to nove toward the central line P under the force of the spring 38.
Duri.ng this time, the pistons 34 in the grlppers 34, 35 are controlled.
under fluid pressure to keep the distal ends-82a, 83a 10 of the pins 82,
83 . spaced from each other by a distance -+ Mhi€h is slightly greater than
the width of the dianond 84, as shown in Figure 7. As_the front ends of
the stringers 1%aP®0 2dppr & $Hdarhases Fhears faesed e sheogrigper

supplied by the feeder arm 60, (Figure. 6 fromthe_ chute 59
olanted sl | der é‘ﬁg‘é@er’P@ﬁt Ss@‘rofé't,% )%#@‘%t’b‘bebﬁﬂb’c‘%e5’éah%s %é £?a. sed.

59 s Angul ar |y VT s e Y W”‘ yitert e Sente B okl s Bt cne -
20 direction o%ti Iaer ad Inq%n Z%t(F @) éro{m@ @?%&o@ﬂnggflﬁon 90

to a vertical it on 9 |der 5270's engagenent with

the slanted sliqef LRAAGETRHe %H;_i’é‘éc@ﬁz?,f Melétp@a@tp@ésté@ v taLidw

upper surface in an uppernost position X hen, the |ocking

block 57 is Iifued tgrifddaaw ddin depahdedite pwd:ambuﬁé é@nbﬂal erbhyed in the
 sI|t 65 and to enable the slider nount 79, the slanted slider

under the force of the spring 38. During this time,

- 13 - tape 21. The slide bases 29 are caused by the gri pper dr|v§§§§%ts

k;- | _ the pistons 34 in the grippers 34, 35 are controlled
under fluid pressure to keep the distal ends 825;_831
10 of the pins 82, 83 spaced from each other by a distance
L which is slightly greater than the width of the
diamond 84, as shown in Figure 7. As the front ends of
- the stringers 19, 26 approach the unit C, one of the -
sliders 62. is supplied by the-feedefjarm 60 (Figure 6)
15 from the chute 59 to the slanted slider engagement
.surface 66 on the stop block 58 as it is. raised.

More specifically, the feeder arm 60 with the
slider 62 received from chute 59 is angularly moved
substantailly through 90° counterclockwise in the .

20 direction of the arrowhead 92 (Figure 8) from a -
horizontal position 90 to a vertical position 91 in
which the slider 62 is held in engagement with the
slanted slider engagement surface 66.of the stop block
58 with its upper suxface in an uppermost positipn X.

25 Then, the locking block 57 is lifted to allow
the dependent pull tab 64 to be .received in the sLit 65

and to enable the slider mount 79, the slanted slider



- 14 - engagenent surface 66, and the feeder érni60 to hold the slider 62

firmy in position, as illustrated in Figure 9. Wien the jig cylinder 75 is

i nacti vated, the 5 piston rod 78 is retracted and the | ocking pawl 74 of

the | odKivig | ever 72 is forced under the bias .of the spring 77 to enter the .
apertur 4 in the pull tab 63 positioned in the slit 65 for thereby W

| ocki ng-the'slider 62 securely in place. Were the slider 62 is of 10 the

 'autonatic | ocking type, a locking prong is retracted out of the giide

channel in the slider 62 at this-ile.~ Wth the slider 62 thus positioned,
the stringers 19, 20 are-introduced into the Y-shaped guide channel 86
t hr ough ehgagiemeats s83 fag8® 6fospanl ithe EeddeTharm ns@rto omobfi t he stringers

19, 20 is stogped when the pins 82, 83 engage the vertical pin stop surface

68 on th&hst 6pi8esce25&irad Yo HAwPIsi Hifur @0t vrtFagedyifnder 75 is
actuated_again to project the piston rod 78 for retracting the |ocking paw
74 20 oftI8Fet fe aperture 64 in the pull tab 63. At the same tine, the

. stop block 58 ig, |l owered t.o its . oner t, position as.shown in Figure 11.
The slider 62 i?hﬁ&\:ﬁé’ﬁpﬂdﬁ ecé’s-‘b‘y’ﬁ-’e%s. AR vaeede 82 | ocking bl ock

R T N e N
Speed'Ofthéa!SEkkBgIH%d@ﬂ*%ﬁ'fETégrééﬁf&Héé&N@ie-ﬂl&%séf‘Qﬂgrs 19"20 are

now 2

spring 77 tp-enter the aperture 64 in the pull tab 63
positioned in the slit 65 for thereby locking the \J
slider 62 securely in place. Where the'slidef 62 is of
10 the-automatic'locking type, a locking prong  is
retracted out of fhé_guide channel in the slider 62 at
this time. With the slider 62 thus positioned, the |
stringers 19, 20 are introduced into the Y-shéped guide
 channei 86 through the throats 88, 88, respectively.
15 The insertion of the stringers 19, 20 is stopped when
. the pins 82, 83-engége the vertical pin stop surface 68
on the stop.leCK 58, as shown in Figufe 10. L.
" The jig cylinder 75 is actuated again to project

:the piston rod 78 for retracting the locking pawl 74

S}

20 out of the aperture 64 in the pull tab 63. At the same:
time, the’stop'block 58 is lowered to its lowermost
pesition, as shown in Figure ll. The slider 62 is now
supported by the slider mount 79 of the locking block
57 and the feeder arm 60. Simultaneously, the.grippers

25 23, 24 are actuated again.to resume the feeding of ﬁhe_
stringers 19, 20 at the same speed of travel in the

direction of the arrow F. The stringers 19, 20 are now



brought i‘nto proper interneshing engagenent in the slider 62 as they are

pull ed al ong by the grippers 23, 24. Wen the top stops (Figure 11) s ed
to the 5. rear ends of the rows of coupling elenents 22, 22 engage 32%%2;}
shider 62 at the throats 88 therein, the slider 62 is forcrbly pul

the top stops off the |ocking block 57 and the feeder arm 60. Then, the

1 ocki.ng bl ock- 57 is noved downwardly as shown in Figure 10 12. The feeder
arm 60 is angul arly noved about the shaft Q1. counterclockw se inthe
direction of the arrow 93 (Figure 8) subst il ly through [err] back to

he hori I f 59.
EI'hg s?(rjlnglnggk 5§§: gllg?% g'g] gr al ??Cﬂ%:l VIrﬂ% uppgn%rgfé%%ér I on @ E)\(/am I n

Figure 8 in prep QN o, I T, Fag N
whiah the StrinoreBte. 608 S catbd i eran T ) G ST Y
described in greayer detail. 20 As iIIustrated rn Figure 7, the
grippirng jaws 44, 44 of the grippers 23, 24 are spaced fromthe el enents
81, 81 and the pins 82, whdmttHehady omnd Riafdde sl MsdtuBedi 56 ates Z
transversely of the stringer tapes 21, 21. As described above, the 25
grippers 23, 24 aearsbmdsabﬁnguénrqys(hfrundpiﬂﬁg-eﬂéhemtqnﬂz tde

stringers 19, 20 in the sanme plane along parallel paths while nmaintaining
-t he ends 82a, 83gnghge the slider 62 at the throats 88 thereln, the -

‘ slider 62 is forcibly pulled by the top stops off the
locking block 57 and the feeder arm 60. Then, the
locking block 57 is moved downwardly as shown in Figure

10 12. The feeder arm 60 is angularly moved about the
shaft 61 counterclockwise ;n the direction of the arrow
93 (Elgure 8) substantially througb.90° back to the .
horizontal position 90 for receiving a next-slider from -
the chute 59. The stop block 58 is raised again to the

15 uppermost position.x shown in Figure 8 in preparation
for resuming the foregoing cycle. -

The manner in which the-stringers“19, 26 are
threaded through the slider 62 will be described in
greater detail.

20 As illustrated inIFigure 7, the gripping jaws

i : ' 44, 44 of the grippers 23, 24 are spaeed from the
elements 81, 81 and the pins 82, 83 at the front end
portions M, N-by distances Z transversely of the
stringer tapes 21, 21. As described above, the

25 grippers 23, 24 are slid along the guide rails 25 - 28
to pull the stringers 19, 20 in the same plane along

'parallel paths while maintaining the ends 82a, 83a of



... Sp——————— e e

- 16 - the pins 82, 83 spaced apart fron1each‘other by the distance L. The
slider 62 is engaged by the slanted slider engagenent surface 66 with the

throats-88 in the slider 62 bei.ng positioned in the plane in which the 5°
strin%%éﬁg&Q, 20 are travelling. At this tine, the rear end 87 of the guide-

channel. is spaced a distance d fromthe vertical stop surface 67 of the W
stop block 58. The front end portions M N of the stringers 19, 10 20 are
. i'ntroduced into the Y-shaped gui de channel 86 through the throats’ 88, 88,
.respectively. As the stringers 1g;¥ﬁfbrogress; the distal ends 82a, 83a of

~the pins 82, 83.are brqught into abutnent against inner surfaces of the
flanges 88¢ §3Psa§3sh@&h%ﬂ? @ﬁ?éﬁ;g%ﬁp ach otkenPhyk¥*advanci ng

: - of _th i Q,. 20 he di | ds. 82a, .83a of th
oine an. afstpalelty [ HHe phiger 67 1 enargdd b7 B8 S1dR0aq B2 01 | 0°
i f | i | ty, i i 4. At th
| Lnner Sughaggs Qa0 e Wy | LS LALERL N BT B dl L LR
cinto sli Qurﬂa-e%ngag%@%tg g&ﬁéﬂ&%@%@ 0 S bﬁs?ieaﬁéeiﬁ'@ﬂpélﬂ 8de Since the

stringer tapes 21, 21 aré€ relatively t he grlppers_33, 24 can pul
- the striggeingt¥s 49 ,CON iFpoustivd L ihe, Sa® Phode: phoNochbe 25 paral l el ¢

- paths”even whén the pins 82, 83 start to be inclined with respect to the
central kieB® Bnd 87 of the guide channel 86 is spaced a ' T
| ‘distance d from the vertical stop surface 67 of the
stop block 58. o o w
" The front end portions M, N of the stringers 19, |
10 20 are introduced into the Y-shaped guide channel 86
 through the throats 88, 88,_respectively; As the
stringers 19, éo.progfess; the distal énas.szg,-sag of
" the pins 82, 83 are brought into abutment against inner

surfaces-of the flanges 85, 85, as shown in1Figu£e'13.

15 Continued advancing movement of the stringers
19, 20 causes the distal ends 82a, 83a of the pins 82,
83 to be directed toward each other as they are guided = -
by the inner surfaces of the flanges 85, 85, as
illustrated in Figure 14. At the same time, the inner i

| :20 edges 82b, 83b of the pins 82, 83 are brought into

'sliding engagement with side surfaces of the diamoﬁd
84 Since-the stringer tapes 21, 21 are'relatiVeiy
flexible, the grippers 23, 24 can pull the stringers
19, 20 continuously in the same plahe'along the

25 parallel paths even when the pins 82, 83 start to-be

inclined with respect to the central line P.

As the pins 82, 83 enter the slider 62, they



As’ the pins 82, 83 enter the slider 62, they
and the elenments 81, 82 begin to be inserted into the Y-shaped guide
86 through the throats 88, 88 and to be inclined along the si
surfaces of the dianond 84, as shown in Figure 15. The 5 stringer tap&s
AL are caused to flex further, but the grippers 23, 24 are still allowed to

channel

. - 17 - becone nore inclin

pull the stringers 19, 20 parallel to eachyether. The front end portions M

“each ot her, as

"ot her.

The gripperngdrtd Shtdl thel ¥-bhapetr gigaes chAnndd BE ahrdlugh 0

~each other. 15
abut agai nst thecheerthreatpi 8 stdp andf soebb7iaktlihedshatpnhl adle F3.dd he

advanci ng novenent of the stringers 19, 20 is arrested as shown in Figure

N of the stringers 19, 20 theh_energe fromthe rear. end 87 and the distal
ends 10 ' 82a, 83seddmd hRoPinNEndlindd ahe Bheughbmienke BULUBR GRRiiact v th

illustrated in Figure 16, for transverse alignnent with each

When the distal ends 82a, 83a of the pins 82, 83

17. At this timgunttecesupfitige efbamond 84, 8& sHpwnedn Fdagulre AiSns ZMe32,
83 are in a position to start intermeshing with each other in the Y-shaped .

gui de channels s@tringss utapesl 2hbl 21aduet tagsedghgefdex Surtherpi budnds
§2a, 83a against the vertical pin stop surface 67 and allow the coupling
elements 81, 81 %he Gxkpperns ezgre

front end porti
&

T

10

15

20

25

shé ngressebilesiipwedt hoepullother, the

(gﬁ}fﬂggis 19, 20 parallel to.each-other. -

The front end portions M, N of the stringérs 19,

20 then emérge from the rear end 87 and the distal énds
82a, 832 of the pins 82, 83 are brought inato mutﬁal

centact with each other, as'illustrated in Figure 16,

for transverée:aiignment with each othér;  Tﬁe érippexs

23, 24 still pull the stringers 19, 20 parallel to.each
other. o I o o

© When the distal ends 82a, 83a of the pins 82, 83

abut against the vertical'pin stop surface 67 of the

Pl

stop block 58, the advancing movement of the stringers

19, 20 is arrested as shown in Figure l7. At this

time, the coupling elements 81, 81 adjacent to the pins -

82, 83 are in a position to start intermeshing with

-each other in the Y-shaped guide channel 86. To assure

reliable abutting engagement of the pin ends 8Za, 83a
against the vertical pin-stop suréace 67 and allow the
coupling elements 81, 81 to start intermeshing
correctly with each other, the front end portions M; N
of the stringers 19, 20 are kept pressed against the

vertical pin stop surface 67 for a few seconds. To this

ed,



of the stringers 19, 20 are kept pressed agaihst the vertical pin stop |
surf.ace 67 for a few seconds. To this - 18 - end, the gripper drive
(Figure 3) for driving the grippers 23, 24 are driven by a

helts.

. the p

correct

sl i dably nount ed thereon.

al ong .par_al.| el {]
gui de3r aif s"pansdfﬁaca

_novenents of thepl iNNEL SAl& 58 is then lowered to leave the

10

.20

25

slider 62 held only by the_locking block 57 and the
feeder arm 60. The grippers 23, 24 are advanced
simuitaneouSly at the same speed to permit the
stringers 19, 20 to pass through the Y-shaped guide
channel 86 in the slider 62. During this_time, the

rows of coupling elements 22, 22_afé'brough£ by the

slider 62 into correct intermeshing engagement with

each other. Accordiqgly, the stringers 19, 20 are

combined into é.slide fastener chain with the slider 62

-siiaably mounted thereon. The loéocking block'57:is then

lowerad to free the slider 62 as mounted on the

striﬁgérs 19, 20, as shown in Figure 12.

'With the arrangement of the present invention, a

pair of grippers-fér gripping a pair of slide faétener
stringers are movable in the séme plane along parallel

rectilinear paths; they only move in a direction along

the guide rails and in another direction perpendicular

thereto. Therefore, the movements of the grippers'are

'quite simplé, and the unit for threading stringers.

through sliders in association with such grippers can
operate with precision, is of an increased processing

capacity, and can be serviced econimically.

stringers 19, 20 to pass

¥ ends 82a, 83a. against the vertical pin 5 stop surface 67. ‘The st op'w’
‘bl ock 58 is then lowered to | eave the slider 62 held only by the |ocking .
bl ock 57 and the feeder arm 60. The grippers 23, 24 are advanced
- simul.taneously at the same speed +olfermt. the 10
t hrough the Y-shaped guide channel 86 in the slider 62. During this tine,
t he rows esfd,cdi igwippenedt bve2bellsas@ OFbgybne By fhe Skisdéng62 into
i nter meshi ng engagenment with each other. Accordingly, the stringers
19, 20 ardelBrigpmihetfi mMbd ars| dgbvensPEnar seREPMORPLHh (PAE sl ider 62
The | ocking block 57_is then |owered to free the
slider 6Zh¥hpuftia) PR HRF QIVFRRr SORBLNYPUS 930¥hERRIPR EPgure 12. Wth

‘the arrangenent_of .the present inyention, a 20 pair of grippers for
gri ppi ng H&HS ths QﬂQcéié?s€%$9rgéir?%@ﬁ?§taQEenﬁﬁﬁbFEagan e same pl ane
'%ﬂ ar ‘paths; they only nove in a direction along the

other direction perpendicular thereto.- Therefore, the

A

“y

=)



25 quite sinple, and the unit for threading stringers through sliders in
associ-ation.w t‘h such grippers can operate with precision, is of an Y
i ncreased processing capacity, and can be serviced econimcally. -ﬂég;éj
A-fet hod of automatically threading a pair of separable slide fastener

s i-ngers having stringer tapes and pins on ends of thereof through a
slider having a guide 5 channel defined by a pair of guide flanges and a

di anond .and including a pair. of throats drspdsed one on each side of the
di-anond,. sai d nethod conprising the steps of: (a) noving the separable
'slide fastener stringers in one plane along parallel spaced paths,
respectively, toward 10~t™Reé™Shroats in the slider fixed in position; (b)

i ntroducing the pins into the guide channel through said throats,

L e N e S R D ST 5
separal e ol | desLeLEns SAOT IO dh selch Al R, U SRIELP oo
said separ abl o shiclesbestaenasl P ol AR Slendl A 08 4 syuce
ook & 13 PERABARCROEA o f STELqm ey L RID DIPY RSy
_guide flanges. and inclu@ing a pair of throats disposed one on each side
- of the diamond, said method comprising the steps of:
~ (ai moving the séparable slide fastenef.stringeﬁs.i;
one plane along parallel spaced paths, respectively, toward
10 the throats in the slider fixed in position;

(b) int:oducinglthe pins inté the guide channel
through said throats,-respecti&ely, in said slider while
keeping said sepa:able slide fastener stringers in said
parallel spaced paths;'énd

15 (c) inserting said separable slide fastenei stringérs
through said slider with said pins guided by ﬁhe guide
. N flanges, respectively, and the diamond while moving saia
separable slide fastener stiingers in said one plane aiong_
T said parallel spaced paths and ét the same time allowfﬁg
#l ' 20 the étringer £apes to flex. |
2. A method according to claim i, said pins béing-
progressively inclined with respect to said péral;el paths
-as they are guide& by said guide flanges. | | |
3. A method according to claim 1, said pins.beiné
25 temporarily stopped before said separable'slidé'fasﬁeher _

stringers are fully inserted through said slider.

4. An apparatus for automatically threading a pair of

* c L M $ *




4 tonp

3. A nmet hod accofding to claiml, said pi ns being 25 tenporarily stopped
before said separable slide fastener stringers are-fully inserted.through

'sai d Nder. 4. An apparatus for automatically threading a pair of -20-
sep e slide fastener stringgrs through a slider, said apparatus : ::}
ng : (a) a pair of grippers including a pair of slide,bases and a .

pair of gripper bases nmounted on said slide 5 bases, respectlvely each
supporting thereon a pair of pivotable gripper arns for gripping

ther ekepeseniene lalet fasteparablieishede thAsbagRr asklinge;ssafh) a plurality
- of guide rails on which said slide bases are slidably novable to allow said
gri ppappasrecdsl@ompaiid imgpar abl e slide fasteners al ong parallel spaced
strai ght paths equidistantly one on each side of a central line, said

gri pper baQ e 'dﬁ?'dfag{ﬂﬂpdg}‘@q %ﬁ d %Ialqe 23259 jigg @ direction |

substantial'l'y perpen- ar to sal Sp aced stralght pat hs for 15
selecﬁﬁ@@ﬁya@ﬂlBppﬁgrs&fdg§éﬁaﬁabpés§ﬁlm@uﬂégﬁeﬁ@r§amﬁlﬁélﬁ§ the same tine

~al Isokua&etsher%tsble&&an,eu@pe&atca EL. iﬁor@(i)'la 8hekkgAr ahphgerofnt er posed
transvers ween said ara e ace

% ﬁ rabgg at hs fo 20 hol di ng ‘
the slPt¥&-2 %&u&réPPaéraﬁ8 déPrh8€ﬁH 1R9s{+NEP Bagﬂnﬂﬂ? g rface (66) ‘
-aligne@gwshhasabdecsﬂuUalfbsmeneandtrlngers, o

(b) a plurality of guide rails on which s;id“slide

bases are slidably movable to allow said grippers feed

10 said separable slide fasteners along parallel spaced
straight paths eguidistamtly one on each side of a '
'Central line, said gripper bases being slidably movable
on said slide base in a direction substantially perpen-
dicular to said parallel spaced straight.pafhs for

| 15 selectively qQripping said separable slide Fésfehers-

' while at the same time allowing the stringer tapes to-

flex;

(¢) a slider holder inteﬁpused transvefsely

between said parallel spaced straight paths for

20 holding the slider} said slider holder having a
slider engagement surface (66) aligned with said
central line; and ' ' -

- (d) said grippers being movable on said gquide -

sk

Tails along said parallel spaced straight paths for
25 inserting said separable slide fastener stringers-

thtough said slider held in engagementfwith said

'sllder engagement surface while at the same tlme

allow1ng the strlnger tapes ta flex.

5. An apparatus according to claim 4, said_grippér
--30 a;ﬁs_being pivotably movable about piné extending

parallel to said guide rails.

B. ~An apparatus according to claim 4, including a
_—__“__;_f__,_;;__.-

T



~(d) said grlppers bei ng novabl e on said guide rails. along sald par al | el
spaced straight paths for 25 inserting said separable slide fastener N
stringers through said slider held in engagement with said slider o
éﬁ agenent surface while at the sanme tine allomjng the stringer tapes
ex> 5. An apparatus according to claim4, 'said gripper 30 arns
bei ng pi votably nmovabl e about pins extending parallel to said guide rails.
6. An apparatus according to claim#,21neluding a - 21 - gripper
"drive belt connected to each of said slide bases and extending parallel to
said guide rails.

grloper drive belt connected to each of sald slide bases

and extending parallel to said guide rails.
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