2123080 METHOD AND APPARATUS FOR AUTOMATI CALLY THREADI NG SEPARABLE SLI DE
FASTENER STRI NGERS THROUGH SLI DERS The present invention relates to-a -
nmet hod of- and an apparatus for autonatically threading a pair of separabLg
slide fastener.stringers having pins secured to their ends, respectivqg%ég
through a slider to 5 thereby couple the slide fastener stringers I ntel?

~ s[Tte fastener chain and nmount the slider thereon. Various processes have
been practiced in the art for fabricating separable slide fasteners.
According to one known nethed, auxiliary tapes are attached 10 respectrvely
across |l ower ends of separate elongate slide fastener stringer Vi n top
stops on upper ends. thereof, the stringers are cut off acrosé?igg
into desired unit stringers whi ch are then threaded t hrough a. slrder prns
are fixed to the lower en ds of 15 the stringer |engths, respectrvely,
foll owed by attachment of a box to one of the pins, and finally the. unit
stringers are brought into nutual interneshing engagenent. Another prior
process conprises the steps - 2 - of attaching pins to | ower ends of
separate elongate slide fastener stringers with top stops nounted on their
upper ends, threading one of the stringers through a slider, attaching a

~box to the pin of the 5 strrnger wi t h=t Be=sl i der mount ed thereon and

cuttin
g METHOD-AND APPARATUS FOR AUTOMATICALLY THREADING

U SEPARABLE SLIbE FASTENER STRINGERS THROUGH SLIDERS
‘The present invention relates to a method of and
an apparatus for aqtomatically threading a pair of
separable slide fastener. stringers having pins secured
~to thei; ends, respectively, through.a slider to |
5 thereby couple the siide'fastene; stringets into a
slide fastener chain and mount the slider thereon.
Various processes have been practiced in the art
for fabricating'separable slide fasteners. According
to one known method, auxiliary tapes are attached o
10 respectiﬁely across lower ends of separate elongate
. ~ slide fastener Stringe:s having top stops on upper ends.
thereof, the stringers are cut off across the tapes 5}
into desired unit stringers.which are then threaded
through a slider, pins are flxed to the lower ends of
15 the strlnger lengths, respectlvely, followed by
attachment of a box to one of the pins, ‘and flnaliy thef_
unit strlngers are brought into mutual 1ntermesh1ng }

-,-_r H

'engagement Another prlor process comprises the steps



off the stringers into unit stringers which are then conbined into a final
slide fastener product. These conventional processes however include the
manual (§0ep of bringing the unit stringers into interdigitating 10 )
engagenmgnt, a step which has been a serious obstacle to efforts to achieve
an increased rate of production of slide fasteners. A nmethod of )
manuf acturing separabl e .slide fastenerg hs_di sclosed in Japanese -Lai d- Open
Patent 15 Publication No. :53-69746, assigned to the present assignee. .  The.
+ disclosed net | falri LN pPagEa kLde rs highly-
efficiently agﬂgﬁgﬁgﬁﬁﬁﬁgég?gé%sgai%Ggé¥o%gészgg.ngagégg,eg%§b§%%En1is
still to be s%r/faﬂeIfhéeé&aﬂlagrgﬂgeﬁspﬁieaetébrseaggsm&hhhe@ Bn attached
through a slider unobstructedly and reliably and taking the stringers into
proper neshi NGKANRAEHEEY - eNEE QT €hP8a89nghenki 68t tREPEEL iaGeREESENt _
I nvention, there is provided a nethod of automatically 25 "threading a pair
of separabl e sihisbudmsd esbidst | i #8e46hing! 80bsg tewshef piaupki rgeel enents
and pins on ends of the rows of coupling elements through a slider having a
- 3 - gui dg cheinnedgemnchith nghe sbidenfmbintedsthedeon;eandeedttiagd net hod
conprising the steps of : (a) noving the separable slide fastener
stringers in i ptihsmestat imgepsir bhtel uspticstirpagbess whiphcaireelthent owar d
the throats

-
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combined intd a final slide fastener product. These . *
cbnventional processes however include the manual step
of bringing the'hnit stringers into interdigitating
10 gngagement, a'step'éhich has been a serious obstacle to
effofts to achieve an iﬁcreased rate_of.productioh'of
slide fasteners. - |
A method of manufacturing separable slide
fasteners is disciosed in Japanese_Laid-Open Patent
15 Publication No. 53-69746, assigned to the present
assignee. The disclosed method is capable of
fabricating separable slide fasteners high;y
efficiently as the entire process is automatized.
Howevér, a problem is'stil; to be solved in threading __
20 separate stringers with pins éttaéhed.thréugh a slidér-
unobstructedly and reliably and taking the stringers
into proper meshing engagement.
According to the first aspect of present
ihvention, there is provided a method of aqtomatically
25 threadiné a pair_of’separable slide fasténer stringers
including rows of coupling eleménts and pins on ends of

the rows of coupling elements through a slider having a

[y
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-5 in the slider fixed in position; (b) inserting the pins into the gykde.
channel through said throats, respectively, in said slides; (c) stop g
sai'd pins as they energe fromthe rear end of the slider when the rows of
coupl i ng-el enents start intermeshing with each other within said 10
channel ;" so that the pins are brought into transverse alignnent wth each
other -when they are stopped; and (d) noving said separable slide fastener
stringers again- .at the sane speed to;brﬁn@-said.roms.of coupling el ements
into internmeshing engagenent. 15 ~ According to the second aspect of
t he present invention, there is provided an apparatus for automatically

t hreadi ng a peiidefcsapmalablrelsldide faasedrenfstthirngéssandvangeaowends
“‘coupling elements and pins on ends of the rows of c?ugling.elenents t hr ough
‘a slider 20 hewidgnethrd deowiificls ithe wdierg &fpdir (8f PAVAAGStBAD a rear

end, said apparatus conprising: (a) a pair of grippers including a pair of
gri pper bases?eP%E?R&ﬁ{ghﬂﬂﬁ eﬁﬁﬁ?%ﬁﬁ) inNA§ Tehd e OReaPHANF S#DBontable

i f | ppi t t ne ;of .th ' 5
Pastoner st 11 ngtr EreFDIPEEed ey Tty iy SSBROGAEE ERFESED e

are slidably gRV@Péesipdéleeﬂiééa 4 SeRAAbln;S! (89 fiASkeRERgSERENASRS al ong
paral | el -4- spaced paths having 'a central  l'ine therebetween; (c) a

‘sl ider hol derjjpbetpOsSqsids ansareisiel phirlghe e isRith rekitRperesheethokding t he
sfider to allow the separable '
in said slides; (c) stopping said pins as they.emergé
ky; . from'the rear end of the slider'wﬁen the,rows_oF coupling
elements $ta;t_intermeshing with -each other within said

10 channel, so that tHe pins aré_brogght'into transverse
alignment.with each otﬁef_mhen they are stopped; aqd
(d) moving said séparabie slide fastener-stringéfs again-
.éf the same_Speed-toxbring said;roms,cf cQupling-elgmentS'
into intermeshing engagement.

15 | - Accdrding to the se;ond aspect of the present
inventiaon, thefe is provided an apparatus for
automatically threading a pair aof separablé_slide faétener
stringers having rows of coupling elements and pins an

C - ends of' the rous of coupling elements throﬁqh a slider

20 héving a guide channel including a pair of-throats and -
a rear end;'said apparatus comprising: (a) a paif of |
grippers including a pair of gripper bases, respectively,
each supporting thereson a pair of pivotable gripper arms
for gripping'therebetween one of the separable slide

25 fastener.stringers; (b) a plurality of guide rails on
which said grippers are slidably movable to feed said

separable slide fastener stringers along parallel



‘'slide fastener stringers fed by said grippers to enter 5 said slider via
sald”rhroats said slider holder having a slider engagenent surface and a
surface spaced therefrom said slider engagement surface being
allg d with said central line;-and (d) said pin stop-surface being spaced

pln‘ t

~a distance fromthe rear end of 10 said slider
"I oslider

p055|bIépﬁﬁeﬁeﬂﬁ§h6fh?Hé“BrésEﬂ?tFﬁ%e
appar at
stringe

sl i der
proper

held in engagenent wi th said

en- gagenent  .surface such-téat said rows of coupling el enents star e
intermeshing with each other in said slider when said pins as they.emerge
fromsaid rear end abut against said gln stop surface.

It is
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d by way of

exarrpleswlm rr%fs%ﬁeeestelhesraweap@wgagddglammlss HhegRldy < 25
Flgurellsasc emati c side el evational view of - ah

for aut emau eahbyerasserrblauagtseaatabésmIsﬂﬁdéﬁsﬁ@m&s,hﬂwe 2is a
fragmentary plan view show ng the manner in which a pair of transversely

spaced

10
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20

25

sl isdéder engagement surface and a pin stop surface
spaced therefrom,.said slider engégementfsurface heing
aligned with said central lines; énd (d) said pin étop
surface being Spaced a distance'frum tﬁe rear end of
said slider held in engagement with said slider en-
gagement surface such that said rows of éogpling
elements start intermeshing wifh eéqh othér in sqid_
slider uhen said pins as they emerge fram said rgér
end abut against-séid piﬁ é£op.sﬁff;cé.' |

It is possible by heans of the present
iﬁvention to provide a.method of ahd an.apparatﬁs for
automatically threading'a'pair of separable slide
fastener stringérs uith_pin; affixed to their ends
smoothly and reliably through a slider to place the 
latter on the strinéers and bring the stringers into
proper intermeshing relétion.

The invention will'be described by way of
example with reference to the accompanying drawings,

wherein -

entire syst em

o

Figure 1 is a schematic side elevational vieuw of



3 is a fragnentary plan view of a threading unit for automatically j);gé

-5 .fastener stringers -are held and fed along by a pair of grippers; Eﬁ?ﬁiﬁ

threading a pair of slide fastener stringers through a slider; f 10

Figure 4 js a cross-sectional view taken along line IV - IV of Figure .3;

Figure 5 is an enlarged plan view of a slider holder in the threading unit
“shewn in Figure 3; Figure 6 is a vertical cross-sectional view of 15 the
:slider holder with a slider imaginarily shewa supplied froma chute by a

-slider feeder arm. Figure 7 is a plan view of a slider supported on the

.slider hol der angnaentitfe ofystémief bnsietematcalky Sassenbingrse par ssled

et e, 4 e

o Fotp s G m it

sha ab # o

into the slider; 20 Figures 8 through 12 are vertia

“cross-sectional slekds fasuswexns;ng progressive steps of threading the slide
- fastener stringers through the slider; and Figures 13 through 17 are plan

vi ews showi ng progressi §¥gureps % 3 hEragmertare Rlanicvient imgps the

. stringers through the s|ider, Figure, 1 shows an overal l é?g%¥n1lp for

autonati cal |y asBaRBET nyn SEhiehA P33T (f 1hEanspsely s Skidg em 10

| poludes @ unit A Lo, a0 QB LCALLY, CUULITE Sl Al ULod) 5P S

grippers;
- Figure 3 is a fragmentary plan-view-of a
\U ' " threading unit for automatically'threading a pair of
| -SIide fastener stringers through a sliaer;
10 " Figure 4 is a crossésectionaliview taken along'
line IV ;';V of Figure 3 | |
Figure 5 is an énlarged pian'view of a slider
holder in the threading unit shown %n‘E;gﬁre 3;
| Figuré's is a verfical'cross-#eétional'vieé.of..
15 the slider holder with a slider imaginarily shown
supplied from a chute by a slider feeder arﬁ;
Figure 7 is a plan view ofla slider supported.on
the slider holder and a pair of slide fastener strigers
. | as they are threaded into the slider; | |
20 Figures é through 12 are vértiai cfoss-sectioﬁal
views illustrating progressiée:steps of threading the
'slide fastener stringers through the slider; and
Figures 13 through 17 aré plan views showing
progressive steps of threading the slide fastener
25 stringers through the slider.
Figure 1 shows an overall'system 10 for

automatically assembling separable slide fasteners.



fastener stringers 16 into a pair of unit -stri-ngers having a | ength equal
“to that{:pf a final separable 5 slide fastener, a unit B for automatically
attach¥#g.a pair of pins to ends of the stringers, respectively, a unit C
for  automatically threading the stringers through a slider and bringing the
stri-ngers into interneshing engagenent with each other, and a unit D 10 ;
for automatically attaching :a box to one.of the pins-fixed to the o
stringers. The units A, B, Cand-Dé@re all nounted on a base 11. The
system 10 also has a first parts feeder.12 for supplying pins to the unit °:
B, a secofheansteeddering ydas supmiil dy foax @gtpntad:x{qag.lm unit C, and a,
third parts feeder 14 for supplying boxes tQ the unit D - The continuous
el ongat e SFUtdd TR fdhér RaE Rferconts NHONS eLoRgpts S1dde of f are fed along

into the system 10 by quide r.o |.s .15. The stringers are gri ped and pulled
by a gri pg@Staiier "ﬂ‘g\%ﬁse dRFCa 2835y | or‘l‘g‘&lt 94 assenbly 18

10t he comTEbds TeTeD s dp et o e 23nkl Wherar R D ovide T
and 1 of stade THHEhet; o HTE T Ao AR L SRS B o T
\C;MT | f' 353?335@ JfNPitls HRIYAsLOf the Errifgedy!, ORpecRiseTY, i 4y system 10
unit C for automatically threading the stringers
through a slider and bringing the stringers into
- intermeshing engagementiwith each 6ther, and a gnit D
'10 for'automatically-attaching a box to one of the pins
fixed to the stringers. The units A,.B, C and D are
‘all mounted on a base 11. The system 10 also has a
. fi;st_partglfeedgr.lz for supplying pins to the unit B,
a second pérts feeder i3'for supplying élidéfs fé.thé
15 unit C, and a third parts feeder 14 for supplying boxes
to the unit D. The continuous elongate slide fastener
stringers 16 before they are cut off are fed.along into
the system 10 by guide roils 15. The stringers are '  N-f
gripped and éulled.by a gripper unit 17 movable along a
20 horizontal guide rail assembly 18 méunted_on the basé‘
11. ' | .. |
| ?riot-to entering the automatic assembling
system 10, the continuous_slide fastener stringers 16
are gapped to provide 1ongitudinélly spaced
25 element—free spaces H (one shown in'Figufe 11), and top
stops T (one shown in Figure 115 are attached to rear

ends of rows of elements on the stringers 1l6.



the guide rolls 15 in the direction of the arrow F while-the stringeps /16
are being gripped:by 5 the gripper unit 17 (described |ater on) an |.ed
al ong succgssively through-the units A, B, Cand D. In the unit B, pins
are affixed td ends of the rows of coupling elenents renote fromthe top
s+ops on the 'stringers 16. TFhén, the stringers 16 are threaded 10 through
a slider in the unit C and taken into i-ater<di gitati ng engagenent as they °
energe fromthe slider. A box is attached to one of the pins in the unit D
Finally, .the stringertharaatonatid agsenhsling tsystem d 0 widdgapesrteni t
stringers which will be 15 finished as a final slide fastener prodyct.

The slide fast aerfatkawgrer This epatinuqua Hride fastanar SYHIRgES 4 tine

prior or subsequent_ to.the steps carrigd out by the units B, C.and D._ The
present inventidxe ikedhAkng By |§h%i9‘b‘&e’e§°éelgtlé e e t‘ﬁé‘%’:&ﬁ%&fadi ng

Geberi bed in oriis R & 1V She drehiRds” e Hre, Brad sramed by P
Torgri ppi g t et STt Rl 40 deRerthed IR LD, Fnddlliee” =5 2
transversely s%%.%éegﬁ@lxgﬂf&@ggth '?ﬁ{it%n%-,p‘ﬂdl g Jghem t eyar d

~{he-unit C Ea string s conposed of a stringer tape
21 SUpport'FﬁJf%Hé”Mdﬁt B, pins are affixed to ends of the rows of

as follows: The continuous slide fastener stringers 16 are fed.alogg“ﬁy

Ny \J- g - coupling elementsjremoﬁe'from the top stopé on the
| stringers.le._ Then, the.st:ingérs l6 are thréaded
10. through a'slide: iq the unit C and ﬁaken_into
interdigitating engagement as they emerge from the
- slider. A box is attached to one of the pins in thé
,unif.D._“Finélly,,the st;ihgersgare cut off by the unit
A into a length of'uhiflstringers thch will be
15 finished as a final slide fastener product. The élide
.fastener'stringers 16 may be éut off'into'unié
stringers any time prior §r subsequent to.the sfeps
carried out by the units B, C and D. |
| The present invenﬁioﬁ is particularly directed
20 to the unit C for thréading a pair of slide fastener{'
stringers'throﬁﬁh a slider. The unit C will now be
describea.in greatef detaii'with reference to Figures 2
through 7. As shwon in Pigdre.z, the gripper unit 17
includes'é pair 6f gr1ppers 23, 24 for.grippingfthe
25 endé of slide.fastenér étxingers 19, 20 in transversely
' spaced-épart relation to each other and pulling them

toward the unit C. BEach of the stringers 19, 20 is



~‘coupling elenents 22 on one |ongitudinal edge thereof. The stringers 19, 20
- have fpoQt end portions M N, respectively, on which pins 82, 83 (Figure 7):
are 5 Egg%ted respectively. In Figure 2, while the stringers 19, 20.are :
“fed along'in the direction of the arrow F, they are laterally spaced from
" each other at equidistant positions on both sides of .a.central line 'P. The !
stringers 19, 20 wil-l be i nterengaged =nto a 10 slide fastener chain havi ngw
its longitudinal central axis in alignment with the central line P. As

i |l ustrat edrompolsieguio 3, sttird ngerdeéapei Rlassepblrying. ai sowcofiposed of two
pairs of parallel guide rails 25, 26 and 27, 28 spaced at equal distances

. from 15 tiseupddngaleliemeats, 2278 gnepéengzsuﬁéﬁ}ag efipgethaseof9 slidably
fitted over the guide rails 25, 26. Likew se, the gripper 24 has ‘a slide
base sl i daBbg ﬁFFﬂ@Geﬁﬁe49vh8°gQPH§ £zpns end portigpach:iNe gripper 24 is

th f 20 Il b
degcg}gggrﬁégggﬁﬁgw Y' %ﬁea§FF5e B§§e%§9 ES Z%Fgg ?i ﬁrﬁrrgper Srive

belt 30 whi d t t
Shown) . 5ThECPERer 550sttibeldh | G2 R 2 SRR hhe T D [ (hed in 2
slot 29a ig Egﬁgﬁk d?Qba§% %%eaﬁgd YaRkes 5thé”d§rgb5§85'8? ppemal to the - °

central line I nder 'S de I ne art of the slide base
29 for act yabRdr!, hengy BRE' 1a%§9a§1y sﬁaEb&tQEo§3ehéhsbtﬂéP| e -9 - .
' equldlstant pos1tlons on both sides of a.central line :
P. The stringers 19, 20 will be interengaged into a ' o
10 slide fastener chain having its longitudinal central
axis in alignment with tbé central line P.
As illuétrated in Figuré 3, the guide rail
assembly 18 is composed.of two pairs 6f'parallel.guide
rails 25, 26 and 27, 28 spaced at equal distances from '
15 'the_central line P. The grlpper 23 has a sllde base 29
slidably fitted oéer the guide rails 25, 26. Likewise,
the gripper 24 has # slide base'slidably fitted over
the guide rails 27, 28. Since the gripper 24 is the : <
mirror image of the gripper 23, only the grippef 23
20 will be describeé heteinbelow; Thg siide base 29 is-’
affixed to a grippef drive belt 30 which is driven by a
suitable reciprocable driviné means. (not shown). The
gripper 23 also includés'; gripéer base 31 slidably
fitted in a élot 29g.in.:he slide base 29 and movable
25 in a direction hormal tO-tﬁé centrai line P. A fluid -
cylinder 32 is defined as part-of the slide'base 29 for

actuating the gripper base 31. A piston 33 is slidably



connector plate 35 attached to the gripper base 31. The connector pl

has a spring rod 36, and the slide base 29 has a spring attachment 5

there being a tension spring 38 having one end connected to the spring rod
36~and ‘the other end to the spring attachment 37. As shown-in Figure 4,

t fe-.gri pper base 31 has .a fluid cylinder 39 with a pi ston 40 slidebly
fitted therein, the piston 40 having a 10g piston rod 41 including a
tapered wedge 42 on its end renote fron1tﬁe pi ston 40. A pair of upper and
| ower gri pper a&ﬂSpéged4in|Ehé'f@ﬁ@ﬂ'&ﬁmﬂﬂaéﬁd3QYaﬁdpﬁaé &f ppsB6n 4b0d 46,
respectively, on a bifurcated end of the gripper base 31. The upper and
l'ower gripper apascédnedbeddéohaveonnactondpldlie 38, atespkedi tel yhewhi ch
~can be brought into contact with the tapered wedge 42 and front jaws 49,

50, respectivel grippergbapei Bj. th@hetcongectoapalatet&érbbetMBQRIIHMe rear
ends 47, 48 are normally urged b ring 51 to nove toward each 20

other. \Wen thtogi 86enanddthe B 19P0E6§§e39 has aappringcdbaghmepteads
apart the rear ends 47, 48 of the gripper arps 47, 48 to nove thg front
jaws 49, 50 SowdFd §B§ﬁeopﬁéﬂgfBrt§aﬁaﬁﬂcﬁPﬁg“€h%SsP?Vhﬁ%r°P%p%“ 1. Wen

the piston rod 41 is retracte the,rear en 48 are d war d
each ot her undeF°PH6°FS% E°0Fgfh§p§b99nﬁoglggoaPﬂeEgﬁy°€B?5aﬁn pg?t£$ o
front jaws 49, 30 ;h3UsctgcRARLEISIN® RLTEREGH 1APFigdre 4, the

\_ _gripper base 31 has a fluid cylinder 39 with a piston

di sposed in the fluid cylinder 32 and has a piston rod 34 connected to |
ééé; 5

40" slidebly fitﬁe& therein, the piston 40 having a
10 piston rod 41 includiﬁg a tapered wedge 42 on its end
remote from the piston 40. A pair of upper and lower
gripper.arm5'43; 44 is pivétably mounted by a pair of
,pins=45,_4§,_respectlvely,_on a blfurcated end of the
gripper base 31. The upper and lower grlpper arms 43,
15 44 have rear ends 47, 48,-respect1ve1y, which can be
brought into contact with the tapered wedge 42 and
front jaws 49,-56, respéctively,'for gripping the
strihgei tape 21 therebetween. The rear ends 47, 48
s | are normally urgéd Sy.a spring 51 to move toward each
20 other. When the piston rod 41 is prdjected, its {‘
'tépered-edge 42 spreads apart the rear ends 47, 48 of
the grippef'arms 47, 48 to move the front jaws 49, 50
toward each other for sandwiching the stringer tape 21.
When the piston rod 41 is retracted, the rear ends 47,
25 48 ére moved toward each other under the force of the
spring 51 to thereby spread apart the front jaws 49,

50, thus releasing the stringer tape 21.



~-10- As shown in Figure 5, the unit C.includes a slider holder 52 having a
central axis aligning wwth the central line P. The slider holder 52

i nclides a hol der casing 53 supported on the base 11 and having a 5

vert\/«gf slot 54 (Figure 6) in which. two piston rods 55, 56 extend -
““verticall'y fromtwo fluid cylinders (not shown), respectively. A pair of -
| ocki ng and stop bl ocks 57, 58 are nounted on upper ends of the piston rodsy
55, 56, respectively, for vertical-nrd®ement in the 10 vertical slot 54. A
chute 59 extends fromthe parts feeder 13 (Figure 1). A feeder arm60 is
angul arl y novabl Asibshevwn Shd tgwae et vidish amit hukkelBemd t he stop bl ock

58 for feeding one of sliders 62 at a ti fromthe parts feeder 13 to the
stop bl ockSkiderrphelder 37 §E?V’8'29 I‘%sc%\”-%‘{rﬁa ¥ ‘I%b’s"éq Yot abl y )
attached thereto an ving. an erture 64. .-The lqckin d stop bl ocks 57,
58 define tHeredt Pf’an%lg?'t | oﬁ‘-l'lr%creid}(ﬁlr%’i hsge]lnn&t‘ﬂée]espl.ﬁ l Iot ab 63 as
It depend t S| 1 o ' T has on 20
its upper Sheél%&%} S e%lpe%d%%r%éégo%{pg%ﬂe%% sear% %ﬁﬂ‘fiﬁ&?engagemnt
Surfacer%G%e@tV@ﬁi& t P4 &8 QPuSTd POk G RRRCSH, fiRddergdant ed sl i der

engagerent surface 66, and a horizontal spacer surface 68 extending between %
the sl antqtil.sdeéx@mmcgﬁ%wmceuﬁﬁ Al d ey vaidd el (g st op

surface 67. The | ocking block 57 has an upper bifurcated portion 71 in
‘which a | ostowrs) ) evespectively votmipais idf ebdkimg pind stop

blocks 57, 58 are mounted on upper ends of the piston’
rods 55, 56, respectively, for vertical movement in the °

10 vertical slot 54. A chute 59 extends from the parts
feeder 13 (Figure 1). A feeder arm 60 is angularly
movable about a shaft éi'between the chute 59 and thé
stop blgck.SB for feeding one of sliders 62 at a time
from the paftS-feeder lé_to the stoé block 32. The |

15 slider 62 has a.pull ﬁab 63 ioosély pivotably attached
thereto and having an aperture 64. The lockin§ and
stop blocks.57, 58 défine therebetween a slit 65 for
receiving therein the pull tab 63 as it depends from v
the slider 62 due to gravity. The stop block 58 ﬁas on

20 its upper end a stepped portioﬁ_70 composed of a ¥
slanted slider engagement surface 66, a vertical pin E
stop surface 67 spaced from the slanted slider
engagement surface 66, and a horiiontal,spacer surface
68 extending petween the slanted.slider engagement

25 surface 66 and the vertical pin stop surface 67. The
locking block 57 has an upper bifurcated portion 7l.in

which a locking lever 72 is pivdtably_fitted by a pin -



73 The Iocklng | ever 72 has a | ocking paw 74 engageable I n the ap! fe :
64 in the pull tab 63. Ajig cylinder 75 is attached to a verti cal ce
. of the locking block 57 which is renpote fromthe stop 5 block 58, the jig
cylinder”75- belng actuatabl e by an el ectromagnetic device (not shown). The
jig-cylinder 75 supports thereon a casing 76 having di sposed therein a
cofer ession spring 77 having an -end placed in a recess defined in the back
of the locking lever 72 for 10 normally.ujgibng the latter in a direction
to nove the | ocking paw. 74 into the slit 65. The jig cylinder 75 has a

pi ston rod 78 hehd,i nrabul BERLnggBkLAEE 72| RYET a eDgcRing heawDCkang | ever 72.
When the jig cylinder 75 is actuated, the piston rod 78 projects to push

:the 15 | ocking éag&geZBleomntEhelapkmtsee(ﬁlgﬂnetﬁé pibblit tabe6Ppi n A3 so
that the locking pawl 74 is retracted out of the slit 65 against the
resiliency of thglgoupleaéenn7§p1$ngttachﬁﬁetﬁo@kv%gtbtabk86ﬂf¢§$ efh upper.
~end surface 79 serving as a slider nount, as described 20 |ater on. AsS

i I lustrated i n FEherdogkingebleekngdrwhighsioirenatefronithe $HOP 0,

respectively, applied to their, ends for preventing the tape from
fraying. A padr F-°E1‘n§382th83359e°§“3‘ég’éd7§ob? 9 3T HRERP %%Xaﬂés 21,

31 respect [vel v SheHIRAEgRER, 80008 SRBLT SRR, oChs ol tUptpkes 2t
' ' 75-supports thereon a casing 76 hav1ng dlsposed thereln
._k)= - a cémpression-spring f? having an end placed'in'a
recess defined in the'chk of-fhe iocking lever 72 for
10 normally urging #he latter in a direction to move the
.locking pawl f4 into fhe slit'GS. The jig cylinder 75
" has a plston rod 78 held in abutment against a lower |
- end of the 1ock1ng lever 72. Whgn the jig cylinder 75 o
is actuated, the plston rod 78:proﬁects_to_push ﬁhe |
15 1ockin§ lever 72 counterclockwise (Figuré 6) about the
pin 73 so that the locking pawl 74 is retracted out of
the slit 65 agginst thé resiiiency of the compression.
spring 77. The.locking_block 57.haé an.upper end
" o surface 79 serving as a slider mount, as described
20 later on.. : | - | o | Ny
| As ‘illustrated in Flgure 7, the strlnger tapes
21, 21 have films 80, 80, respectzvely, applied to
their ends for preventing the tape ends from fraying.
A pair of pins-82, 83 are attached to the stringer
25 tapés.21, 21, respectively, at their ends on the
cgnfronting.edges of ﬁhe tapes 21, 21. The rows of

coupling elements 22, 22 include lowermost elements 81,
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-12- 81 held in contact with the pins 82, 83, ‘respectively The pins 82, 83
have 3égsﬁctlve ends.82a, 83a and respective side surfaces 82b, 83b

8

confr g each other. A box (not shown) will be secured to the pin 83 5 .
“in thevhit Dso 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 °
connect or post 84 interconnecting_upper and Iomer slider wings, and a palr‘;
of flanges 85, 85 nobunted on each s I der 10 wi ng and deflnlng a generally .

Y-shaped gili gy £hganebn St n,zpa@pas@t;bms veih ghe s The Y-shaped
gui de channel 86 has a rear end 87 renote fromthe dlanDnd 84¥and a pair of

throats 8fhe 88isl SPPsEBB deveresisdetsi vle @idd reedli Bomhamd. 15

Qperation of the threading unit C of the foregoing construction is as

fol | ows: fl'émpaétimessdel%uﬂhms Bathe §8MscX r @8t iaid asdudd t hereto,
respectively, in the unit B are: grlpped by the grippers 23, 24 as shown in-:

Fi gure 2 ethero Ppthﬂed(ncﬁérth wiel dhe srquwredita therpiow 83 i n nut ual | y
spaced relation toward the unit C. At this tinme, the fluid cylinder 39 in
each & tHe Ee gtk DFo Xhak the RieP2 cFadhst?? thie tadtidh they 41 for

causi ng the wedge 42 to close the gri, ms 49 50 ainst 25 the force .
of the sy 9 OSJt‘fﬂ#’é 3 P4 Iﬁal“s‘far‘?r}g'g sli-de bases 29 !

gge causeg J}/ngtehre eDsDlel flvelnbc Iutdse 3a0 élamsolnléjeoralcoor}gmecm rgUi de rails 25‘_ 2
post 84 interéonnecting upper and lower sliéer wings, )
and a pair of flanges 85, 85 mounted on each slider ) N
10 wing and defining a generally Y¥shaped guide channel 86
in_coopératién with the diamond 84. The Y-shaped guide
channei.86 has a rear end 87 remote from the diamond 84
‘and a paii'qf throats 88, éB.disposed-one on each side
of the diamond 84. |
15 o 'Operation of the threading unit C of.the
foregoing construction is'aé folléws: |
The stringers 19, 20 with the pins 82, 83
attached theretd, respectiéely, in the unit B are
gripped by the grippers 23; 24 as shown in Figure 2 and
- 20 pulled thereby inlthe direétion of the arrow F in x:
mutually spaced relation toward the unit C. At this
time, the fluid cylinder 39 in each of the grippers 23,
24 is actuated to push the piston rod 41 for causing
. the wedgg 42 to close ;hé gripping.jaws 49, 50 against
25 the force of the spring 51 to thereby grip the stringer
tape 21. fThé slide baseé 29 are caused by the gripper

drive belts 30 to slide along the guide rails 25, 26



- 13 - and 27, 28 to thereby feed the stringers 19,. 20. Just prior to _
arrival at- the unit C the fluid cylinder 32 in each of the grippers:23, 24
is inactivated to-allow the gripper base 9 to nove toward the cent{ak(line
- P 5 unger the force of the spring 38. During this tine, the pistons=34 in
;thegrippers 34, 35 are controlled under fluid pressure to keep the distal

ends 82a, 83a of the pins 82, -83 spaced from each other by a distance L
- which is slightly greater than the mﬁdtb;fi Lhe 10 dianond 84, as shown in
"Figure 7. As the front ends of the stringers 19, ‘20 approach the unit C,

‘one of the slidgrs 57 i sgsppptherby EbeaferdescalMERs (F 0use. 6)gddem Lhe

chute 59 to the s ed slider engagenent surface 66 on the stop bl ock 58
as it is raisedpriér to arrivdDretsersi batelty,. thderliepdesypimadd g th the
.slider 62 received fromchute 59 is angularly noved substantailly through

- 900 count ercl ockmi égch nof hehei geipperns 023 | 24 ais oiveaici etddi tpirel Byw from a
hori zontal position 90 to a vertical position 91 in 20 which the slider 62
~is held in engagkeegrippeh base s9 ate cove i tewaxdgtheneentealk fhice & of the
" stop block 58 with its-upper surface in an uppernost position X. Then, the
Focki ng bl ock 5ynder | the cfoxee £F othe hﬁpmn&ent g ing dphion Signee
received in the slit 65 25 _angd to enable the slider nount 79, the. sl anted

- slider engagenehhe sRi$5RRS 63¢ LBdtRHIFERRRTS ot in 60° (X AP EIRL L8 der 62

| ffr”1y ' PQ§Itﬁgﬁgraflﬁiéus;égéggglgb'keép the distal ends 82a, 83a

L) | of the pins 82;.83 Spaced from each other by a distance .

| | L which is slightly gréate: than the wiath of the o

10 diamond 84, as shown in Figure 7. As.the front ends of"
the stringers 19, 20 aéproath fhe unit C, one'of.the"
sliders 62 is Suﬁplied by the feeder arm 60 (Figure 6) .
from #he chute 59 totthe'slapted slider engagement
surface 66 on thé-stop block 58 as'it ié rai;ed.'

‘15 More specifically, the feeder arm 60 ﬁith ﬁhe
slider 62 received from chute 59 is angularly moved
substantailly thrqugh:90°'counterclockwise in the
direction of the arrowhead 92 (Figure 8) from a

z‘g | | horizontal:position'go to a vertical position 91 in

20 'which'thg slider 62 is held in engagement'withlthe ;'
slanted slider engagemént-surface 66 of'thé stop block
58 with its upper surface in an uppermost pésition X.

| Then, the locking block 57 is lifted to allow
the.dependent pul} tab 64 to be received in the slit 65

25 and to enable the slider_mount 79, the slanted slider

engagement surface 66, and-ihe'feeder arm 60 to hqld

the slider 62 firmly in position, as illustrated in



-14-. Figure 9. Wien the jig cylinder 75 is inattivated, the piston-rod 78
is refnacted and the | ocking paw .74 of the locking lever 72 is forced
unde(kgﬁp bias of the.spring 77 to enter the aperture 64'in the pul
+ positXored in the slit 65 for thereby | ocking the slider 62 securely-in ,
' ere the slider 62 is of the automatic |ocking type, a |ocking i
_ etracted out of the guide channel in the slider 62 at: 10 this .

time. Wth the slider 62 thus positidded, the stringers 19, 20 are
i ntroduced into the Y-shaped gui de channel 86 through the throats 88, 88,
respecti veF$9u¥Be%k nsertion of the stringers 19, 20 is stopped when the

ins 82, 83 th tical pin.st f 8 1 he stop block |
88, as shown i n ERBBRo RS, JRooyRORARF | Aok e 75oRGEAREERR6d hBai n 10 proj ot |

"place. Wh
“prong isr

t he piston
in the pul
| ower nost
support ed
60. Sinult
f eedi ng° of
direction
- i nterneshi

10.

15

20

25

i
H

tab 63!
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piBipResod. 78 e EakRdctRg oRRCERY FORKAAY B 7o cBE 2070 T L
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e feeder arm

nmount 7 | oc n

I ng

apﬁgugltw- tBCeHELPPERE 2Bertdra’ 642chUahEUpAYRI PabOg§ESUNE the

ringers 19, 20 at the same speed of travel in the 25

pbsiBeoneaoInFthdN81str 55968 tHer@ByalsckPugbeReght into proper

ng engagenent in the _
slider 62 securely in place. Where the slider 62 is of

the automatic loéking-type,'a locking prong is
retracted 6ut of the guide chghnel in the slider 62 at
this time. With the slider 62 ﬁhus'positioned, the
stringers 19, 20 are introduced into the Y-shaped guide
channel 86 thréugh the throats 88, 88, respectively.
Thg insgrtion'of_the_st;ingers_lQ, 20 is stopped when
the pins 82, 53 eﬁgage the vertical‘pin sfop surface'68
on the stop block 58, as shown in Figure 10.

- The jig cylinder 75 is actuated again to project
the piston rod 78 for retracting the locking pawl 74
out of the apefture 64 in the pull-tab 63. At the same
time, the stop block 58 is 1owerea to its lowermost
position, as shown in Figure 11l. The.slider 62 is now
suppdrteﬁ by the slider moﬁnt 79 of the locking block.
57 and the feeder arm 60. Simultaneously, the grippers
23, 24 are actuated again to resume the feeding of the
stringers 19, 20 at the same speed of travel in the
directioﬁ_of the arrow F. The stringers.lg, 20 are now
brought into proper intermeéhin§ engagement in the

slider 62 as they are pulled aiong by the grippers 23,

-

«
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"slider 62 as they are pulledlalong by the grippers .23, - 15 - 24. Wen
~the'top stops T (Figure.1l1l) secured to the rear ends of the rows of

the 5 slider 62 is forcibly pulled by the top stops T off the |ocking(Hdck

" ‘coupling elenents 22, 22 engage the slider 62 at the throats 88 theretgr\'

57"and the feeder arm 60. Then, the |ocking block 57 is noved downwar
shetn in Figure 12. The feeder arm 60 is angularly noved about the shaft
. 61 counterclockwi se in the direction of:tjye.arrow 10 93 (Figure 8)- _
- substantially through 900 back to the horizontal poesition 90 for receiving
-a next slider faggmthe chute 59. The stop block 58 is raised again to the
upper nost position X shown in Figure 8 in preparation for resumng the
foregoing cycle. 15 When thEhcommetaps IT WHiguriehd 19t rsgryariedl D tHe are

t hreaded through the slider 62 will be described in greater detail. As

i I lustrated inmagurends afhdhg iggvsnef] senpldngielements @2,p2&r s 23, 24

- are spaced fromthe 20 elenments 81, 81 and the pins 82,. 83 at the front
end.' portions QN9THFhe &lddeds 62 atatdheetdaioptss 88hdhereisgetheapes 21,

. 21.. As descri beq ,apove,_ the gri rs 23, 24 are . slid along the quide rails
25 - 28 to pul IS*RETHF r’@erfg’rf%ﬁé’on ]te%ebé’ar’ﬁé’epltgﬁ’e 551%?91'29%%51% | el
eat hs while na'lrgc@irygn%lto@i %nidsan%z%hes"?ee%fer arm 60. Theh, the

&

as

locking block 57 ié moved downwardly as shpwn'in'Figure
\J!_ ' 12. The feeder arm 60 is'angularly moved about the
shaft 61 counterclockwise inﬂthé direction of the arrow '
10 93 (Figure 8)'substantiél;y,through 90° back to the
hdrizéntal position 90 for receiving a next slider from -
the.chute 59. The stop block 58 is raised again to the
fuppérmpst_positién X gpowp'in Figure 8 in'preparation
for resuming the fbréébing cycle.i - | . | -
15 The manner in which the sﬁrinéers.IQ, 20 are
threaded through the slider 62 will be described in
'gfeater.detail. | |
As illustrated in Figure 7, the gripping jaws
. o 44, 44 of the grippers 23, 24 ‘'are spaced from the
| 20 elements'sl,'Bl'and'the pins 82, 83 at the front endi'.
portions M, N by distances 2 trénsversely of the
stringer tapes'21,_21. 'As described above, the
grippers 23, 24 are slid along the-guide rails 25 ~ 28
to pull the stringers 19, 20 in the same plane along
25 parallel paths while maintaining the ends:82a, 83a of
the pins 82, 83 spaced aparé from each other by the

distance L. The slider 62.is.engaged by the slanted



h)

Lthe pins. 82 83 spaced apart from each other by t he dlstance L. - The sliderl
62 is engaged by the sl anted -16 - slider 'engagement surface 66 with the

i thr.oat g in the slider 62 bei'ng positioned in the plane in-which the
?.sjrlng /19, 20 are travelling. At this time, the rear end 87 of the
gui de channel 86 is spaced a 5 distance d fromthe vertical stop surface
- 67 of the stop.block 58. The front end portions M N-of the stringers 19,
20 are introduced into the Y-shaped d&8i d¢e channel 86 through the throats
88, 88, respectively. As the 10 stringers 19, 20 ogress, the distal ends
82a, 83a oSliferpengagemegt &néfapsuggtW#ﬁhotasutgﬁﬁﬁt&gﬁﬁnsﬂ theer :

surfaces of .the flanges 85, 85, .as shown {n Figure, 13. Cbntlnued advanci ng
- novenment ofil ﬂﬁérs§?|%§éP§ 9951§6°8§ s&8 Fhé BiéPSIlénH§18§a h83a of the

82, 15. 83 d h ded by th
PhﬂZr surf&&éénaﬁrﬁhggrl §%§e8§92§§91§§8r|O%ES&B%éd F.55F2u34e A¥ thg
2 b 8 b ht i
SR N T

stringer t@pgtagle Alf2bf Fcﬁleabueh&ail g¥bp! surkaeegavpeerha?» 24 can pul |
the strrngers 19, 20 continuously in the sane plane along the paralle

pat hs evenswegnbgbekpsas 82, 83 start to be inclined with respect to the
central |ine ' ' _ ' : ' o .
The front end portions M, N of the stringers 19,

20 are introduced into the ¥Y-shaped guide channel 86
through the throats 88, 88, respectively. As the

10 stringers 18, 20 progress, the distal ends 82a, éBg of
the pins 82, 83 are'brought into abutment against inner
surfaces of the flangee 85, 85, as shown in Figure 13. |

_ Contlnued advanc1ng movement of the- strlngers

19, 20 causes the distal ends 82a, 83a of the plns 82,

15 83 to be directed toward each other as they are guided
by the inner surfaces of the flangee 85, 85, as
illustrated in Fiéure 14. At the same time, the inner
edges 82b, 83b of the pins 82, 83 are brought into
sliding engagement with side surfaces of the diamond

20 84. Since the stringer tapes 21, 21 are relatively .
flexible, the grippers 23, 24 can pull the stringers
19, 20 continuously in thewsame'plane'along the
parallel paths even when the pins 82, 83 start to be
inclined with respect to the central line P;

55 : Ae the pins 82, 83,enter the slider 62, they
become more inclined and the'elements 81, 82 begin. to

be inserted into-the-Y-shéped guide channel 86 through

i

i



25 . As the pins 82, 83 enter the slider 62, they becone npre<
~inclined and the el enents 81, 82 begin to be inserted into the Y-sfap
gui de channel 86 through - 17 - the throats 88, 88 and to be int
al ong tthe sjde surfaces of the dianond 84, as shown in Figure 15. The
stringer’ tapes 21, 21 are caused to flex further, but the grippers 23, 24
- dre'stil] allowed to pull the 5 stringers 19, 20 parallel to each other.
“The front end portions M N of the striaggrs-19, 20 'then energe fromthe’
rear end 87 and the distal ends 82a, 83a of the pins 82, 83 are brought
i nto nutual conthetthrbateadB,oBBeandasoi bbuthedinddi albhguthe 16340 for
~transverse alignnment with each other. The grippers 23, 24 still pull the
-stringers 19, 26upfaaebebft bheadhamohdr84yhas shewni EnaFiguds BRa, Bha of
the pins 82, 83 abut against the vertical pin stop surface 67 of the 15
"stop block 58, shripgerntangsndlendhtase eausedrtogblex 1furtiiers bukested
as shown in Figure 17, At this tine, the,couglin el enents_ 81, 81 adjacent
to the pins 82, the GFLPPRFS positforreoStidtt }+ﬁé§¢mﬁﬁn?ﬁﬂ¥w¥WPeach ot her
“i.n the Y-shaped gulde'chaggel §6. To Sfu e 20 . reliable abutting
engagenent t RET HRFEER L7 24 %%5@%3% nk? €#eh\RH¢Enl pin stop surface
67 and al | ow t he coupl NS+ 8 tart interneshi ng correctly
wi th each other, the f?@%tﬂéﬁé@p%xﬁ?lé%ggﬁﬁﬁ% M oﬁ the Seriigers 1] _
20 then emerge from the rear end 87 and the distal ends

@ 82a, 83a of the pins 82, 83 are broﬁght into mutual.
| contact with each other,_as.illustrated in Figure 16,
10 for transverse-alighment with each other. The'grippers
23, 24 still pull the stringefs 19, 20 paréllel to each
other. ) | .
Wbep the .distal ends 823, 83a of.the pins 82, 83
abut”againét the veftical pin stop éurfﬁcé 67 of the.
15 stop bldck 58, the advancing movement of the #tringers
19, 20 is arrested as showﬁ in Figure 17. At this
\ time, the coupling'elements 8l, 81 adjacent to the piﬂs
~ 82, 83 are in a position to start intermeshing with
each other in the Y-shapéd guide channel 86. To -assure
20 reliable abutting engagement of the pin ends 82a, 83éﬁ
against the vertical pih-étop-surface 67 and allow the
coupling elements 81, 8l to start intermeshing
correctly with each other, the front end portions M, ﬁ
of ﬁhe stringers 19, 20 are kept pressed against the
25 vertical pin stop surface 67 for a few seéonds. To this
end, the gripper drive belts 30 (Figure 3) for driving:

the grippers 23, 24 are driven by a servomotor (not
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_of the stringers 19, 20 are kept pressed against the 25 wvertical pin stop
surface 67 for a few seconds. To this end, the gripper drive belts 30
(Figurg;®y for driving the grippers 23, 24 are driven by a servonmotor (not
_.shown) ch can produce a continuous [ow torque to press the pi'n ends 82a, ;
© 83a against the verti cal pin stop surface 67. The stop block 58 is then ?
“‘lowered to | eave the 5 slider 62 held only by the |ocking block;57 and theﬁg
feeder arm 60. The grippers 23, 24~-al® advanced sinultaneously at the sane i
speed to pernmit the stringers 19, 20 to pass through the Y-shaped gui de ;
channel 86ShqwnheWBLCUe¢aBZPr°@u¢¢ng Fﬁnglﬂﬂﬁﬁs le¢ torgwewsoof coupling
el ements 22, 22 are brought by the _slider,62 into correct_internmeshing j'

engagenment PRRER EBEthPhéPdS 23r dB3g| §92iRststRenERF IR BHRare *

conbined into a slkde f ast ener chaln with the slider 62 slidably nounted !
thereon. FhePIBBkFAGepPOck 57 is then 15 lowered to free the slider 62 as;

rounted on the steh0OgEae1s o2 585 SNENDy | fobl 04 ¢ d 2 cd¥d MetLe

arrangenent of the prese nvention, a palr ener stri ngers ’

can pr ger£¥1ééﬁ @?ehé ”6h¥ytﬂ§eﬁﬂ§d %gigHQQ?g éi'§?raﬂ&t€m§t'ca||y as 20 °

the strtngers are ong par-al t paths In e sane plane = ¢
into the SEbd&Er aBnNGS. t@ﬁepgﬁﬁpﬁér§h23§t24ﬂﬂﬁésa&ﬁéhéé&pped by the

vertical pin stop surface for transverse alignnment, the rows of coupling
simultaneously at the same speed to permit the
stringere 19, 20 to ﬁass through ehe Y-shaped guide o .
ehannel 86 in the siider.62., Duriﬁg this time, the
10 rows of coupling-elements 22, 22 are brought by the
slider 62 into correct intermeshing engagement with
each other. Accordingly, the strlngers 19, 20 are
combined into a slide fastener chaln w1th the sllder 62
slldably mounted thereon. . The locklng block 57 is ‘then
15 lowered to free the slider 62 as mounted on the
stringers 19, 20, as shown in Figure 12.
With the a:}angement of the present invention, a
pair of slide fastener stringers can properly and \,/
efficiently threaded through a slider automatically as
20 the stringers ere fed along parallel and straight paihs
in the same plane-into.the slider. Since the pins on
the stringers are stopped by the vertical pin stop
surface for transverse alignment, the rows of coupling
elements can be correctly interengaged by the slider.
25 Einished'separable slide fasteners are_tﬁefefore éuite

smooth and durable in operation.



el enents can be correctly interengaged by the slider. 25 Finished

‘separabl e slide fasteners are the ' th and durable in/<
operation. - 19 - CLAIM “m“‘ml‘mmmmf autonatically ti
-a pair. of * separabl e slide tastener "stfinfjers including rows o
coupling elenents and pins on ends of the rows of coupling el enents through
asli der havi:ng a guide channell5-incLu?§ng a pair of throats and a rear.
end, said nethod conprising the steps of : (a) noving the separable slide
fastener stringers _in aone plane along parallel spaced paths, respectively, .
toward the tﬁ%gaﬁinN the’slider fixed in position; 10 - (b) inserting
the pins into the guide channel through said throats, respectively, in said
slider; (c) gtoppi ngAsaedhpdnsfasutheyticele thoeadireg regrajandfof the
slider when the rows of coupling elenents start internmeshing with each

ot her " wi t hi n se@iagdagdiede1ige fehdaner, stpingarsthec hidbnarour @fght into
transverse alignment wi_th each other when they are stopped; and (d) noving
sai d separ abl@RLig9 rieMenés aPFi RERFsOAGRATHS afF t Hee st Heed to bring

i d f l.i | ts.Lnto_jnt hi f, 2 2.
A et hod accGEHAI] "B “GFAPRED, thABRBRI Roo L Fa=5t BREI S UBpOR e YAy
sl i der bef orq Rl bBSET bPAER-bBBsSkhHoS AS: " ShE3SL itk SRlchad | der

ther sai

comprising the steps of :
iu}: (a) moving the sepérablé slide Fastener.stringers in
N aone plane alohg parallel spaced paths, respectively,
toward the throafs'in.the slider fixed in positiong
10 (b) inserting the pins into the guide channel
thfdugh said throats, réspectively, in said slider;

(c) stopping said pins as they eqetge from the rear
eﬁd of'the élidér uhen”tﬁe'fows.of-couﬁiing eiehents
start intermeshing with éach'other within said'guide

15 channel, so thaf.the pins are Erought into transverse
alignment with each othér whéh ﬁhey are stopped; and

s . (d) moving said separable slide fastener stringers

agaiﬁ at the same speed £0 bring said roﬁs of couplihg

.elements into imtermeshing engagement;

4

20 2. A method according to claim 1,-includihg the
steps of supporting said slider before said stringers
reach the slider and releasing said slider after said

rows of coupling elements have been interengaged.

3. An apparatus for automatically threading a

25 pair of separable slide fastener stringers having



~grippers including a pair of gripp

rows of coupling el enents have been interengaged. 3. An apparatus for

~automatically threading a ' ﬂf abl e-slide fastener stringers
havi ng,~>\- 20 - rows of c Illlmﬂ"““ﬂmmnd pins on ends of .the rows of
coupliééﬁ@lenents t hrough a *slicdet h@aving *a gui de channel including a pair

-of thr s and a rear end, said apgﬁratus conprising : 5 . (a) a pair of

bases, respectively, -each supporting
thereon a pair of pivotable gripper arns for gripping therebetween one of

the separabl e sl i de . f.ast Li rsinkb)yna rgfi e ofg@uii de rails on
whi ch s&ioc'f’sl(?f-;rcloﬁ' é'rlgigar%gggnl‘g?’ggb%gng\%g%l 2ént%'r‘)‘]f’ged said separable slide

fastenergy %Jo(?.{%ﬁ]iw allleflentRa¢hdondhhs Bavheg Ra¢engral glide therebet ween;
(c) a slider holder interposed-transversely between said grippers for

hol di ng dHahrell devc i@ idlg @wpkhie 3% sBpaaabl endl adeednsemtier stringers fed
by said grippers to enter said slider via said throats, said slider hol der
havi ng aasld daparegagememprdgingce and a pin stop surface spaced therefrom
said slider engagenent surface being aligned with said central line; and 20
(d) shid pirfat @ Paar &fe BEPRGTSpAEE4ULIaPsRaRRETf PHNBTHRPRar end of said
slider held in engagenent wth said slider egﬂaﬂenent surfagp.such t hat
sai d roR2S x FRARETT MedYenfecst 3PPPPAEEPRe HPRECW BhP 34N bt her in
pivotable gripper arms for gripping therebetween one of .
the separablé slide fastenér stringerss
(b) a plurality of guide rails on which said
10 grippers are slidably movable to feed said separable
slide fasteners aiong parallel spaced paths having a
central line therebetweens
(c) a slider holder interposeq-t:ansversely between
said grihpers for hdlding the slider to allow the
15 separable slide fastener stringers fed by'said gfippers
to enter said slider via said throats, said slider
holder having a slider engagement surface and a pin stop
surface spaced therefrom, said slider engagement surface N
being aligned with said central line; and
20 (d) said pin stop surface being spaced a distance
from the rear end of said slider held in engagement with -
said slider engagement surface such that said rows. of
coupling elements start intermeshing with each other in

said slider when said pins as they emerge from said rear

25 end abht against said pin stop surface.

4, An apparatus accqrding to claim 3, said slider



agai nst sai d pin stop surface. us according t
said slider - 21 - holder-i nC'I““Hmlmwrn’"uCk slidably noy; ..
t herei.n up-to ‘a position between sald paratl 1 $paced paths,. sai i der -
engagement” surface and said pin stop surface being defined an said st op

W ock. 5 5. An appar atus accordi to,claim4, said slider holder
further |nclud|ng a |l ocking bl ock slidably novable therein for |ocking said
slider in coaction with said stop bl ock between said parallel spaced pat hs.

6. - A nethod of automati calg%qthr eadi ng a pair of 10 separable slide
fastener strPAYERE {RFOUEHTQ 2IF da8ly qov r i*HEd St h

f h d " b N
Gescr i bed wi ER ?8?%?@%%%9%”3%#@%“”?%%4 et SRS o g1

dr awi ngs.

said slider engagement surface and said pin stop

surface being defined on said stop block.

5 5, An apparatus according to_ciaim 4, said slider
holder further including a Ibcking block élidably'

movable therein for locking said slider in coaction

-~ %

- with said stop block bétmeen said parallel spaced paths.

6. R method of automatically threading a pair of
10 separable slide Fastener-stringers through a slider
‘substantially as described with reference to the

L . accompanying drawings.

7. Apparatus substantially as described'mith
reference to and as illustrated in the accompanying

15 drawings.
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