21411 -4 4- METHOD OF AND APPARATUS FOR ATTACHI NG FLY STRIPS TO A. SLI DE
- FASTENER CHAI'N The present ixnvention relates to the production of trouser - -
cl-osur.es for fly openings and, nore particularly, to a nethod_of and
-apparatus.for attaching successive fly strips to a contrnuo%gg}lide 5 o
f ashener chain. I'n the manufacture of ‘trouser closures for f openings, it
has- been known to feed successive fly strips to a sewing machine one after
_another by hand in tinmed relation to the automatic feed of a continuous 10
" slide fastener chain to the sewing nmachine.. This known nethod i's subject_-
to human error and worker fatigue, typically causing ineffic n{ a ﬂ
non- uni form attachnent of the fly strips. U'S. Patent -4, iliﬁ.«.él‘ cl oses
‘an apparatus in .15 which successive fly strips are autonatrcally supplred
to' a sewi ng machine by means of a conveyor- However, a worknman's hand i's
still- used to place the fly strips one after another on the conveyor.
'FUrther in the apparatus according to the U'S. Patent 4,362,116,  -2-
‘successi ve fly strips are attached to a continuous slide fast ener chai n o
before el ement-free gaps are provided in the fastener charn ‘To provide the
'etenent free gaps in the fastener chain after the : : ' S

‘ V METHOD OF AND APPARATUS FOR ATTACHING
AR FLY STRIPS .TO A SLIDE FASTENER CHAIN
L 'The_p:esent”invention felates te-the“production '
of trouser closures for flyeopenings:and; more . :
_par;icularly, to a_method'oﬁ.and'apparatusiﬁof
_e%,/ R _ attachihg successive fly strips to a'céntinuous elide
TR, - 5 fastener chain. | o
:ff;t”r In the manufacture of trouser closures for fly
1ffﬁj openings, 1t-has been known-to feed succe551ve-fly
.7  strlps to a sewing machxne one after another by hand ln
ﬁeﬁﬁ timed relation to the. automatlc feed of a. contlnuous
-

10 slide fastener chain to the.sewing machine. This known
method is subject to human error and worker fatigue,
typically causing inefficient and non-uniform
attachment of the fly'st;ips. |

u.s. Patent_4,362,116 discloses an appafAtus in -

15 which successive fly.strips are automatically supplied
to a sewing machine by means of a conveyor:: However, a
workman's hapd is still used te place the fly strips
one after another on the conveyor. Further, ip the

apparatus according to the U.S. Patent 4,362,116,



-5 successive fly strips have been attached thereto, not only retards the
~rat'e of production, but also causes the threads of the strips to be frayed
-'or otherw se damaged during the element-free gap form ng operati-on. This .
~fraying of h threads inpairs follow ng 10 peripheral operations, such™,.
. as threadi | i ders, attaching end stops and even sew ng i ndividual - '
"prospective trouser closures to trousers. Another disadvantage of the.. -~ ..
~apparatus according to U.S. Patent 4,362,116, is that the successive fly 15 =
~strips nust al ways be fed in one and the sane direction for a fixed -
attachment orientation.. It is inpossible_t% adjust the feeding direction
. of the successive fly strips with respect t® the feeding direction of the
- fastener chain t r cLi f.pl e Ly, Wh e jndj vi dua
fly strips are v§?§§§§+§"§r?e te{c:i?ggga?’[o%cﬁgéda %%%&% ag% er;rléeﬁ‘%dég‘l% n. The
present i nventiog]{ &I £sebéSe? ShAM fbEShte AN 1 fdd18yad dBe Providing
a met hod and apparatus for full-automatically attaching successive fly =

. strips 25 to . a condvidedsin! te fastewsr chwim, iTg qaperide/aef the

e_presence of elenent-free gaps in the fastener chain or the desired

. orientation of téakemenitvirealgipy inrthpsy fastehemichainegfdmr thhe he _ -
- fastener chain.. According to a first aspect of the present invention, there
is provided a5 nefheeedtit@wfhy $¥yips have been attached thereto, not-

only retards the rate of production,'but also causes

(} .
i
-
s

the threads of the strips to be frayed or otherwise
damaged'during the'element4free'§ap forming operation. '\§('f
‘This fraying of'such'threads impairs folloﬁing
10 periPheral=operations, such as'threadihgjsiiders,
atﬁaching end stops and even sewing individual | -~ '
- prospective trouser closures to trousers. | \';.
Another disadvantage of the apparatus according
te U.S. Patent 4,362,116, is that the sueceesive'fly
15 strips must always be fed in one and the same_direction'
for a fixed attachment orientation. It is.impossible _
to adjust the feeding direction of the successive fly J

' strips with respect to the feeding direction of the
fastener chain to enable production ef pieces in which
.20 -the individual fly strips are variously oriented as
attached to the fastener ehaih.. - |
The present invention represents a significant
advance in the art by providing a method and apparatus
for full-automatically attaching successive fly strips
25 to'a'continuous slide fastener chain, irrespective of
;heepresence of element-free gaps in the fastener chain

or the deésired orientation of the individual fly strips



strlps onto a conti nuous sllde fastener chaln 5 conpr|5|ng t he steps
(a) passing a continuous slide fastener chaln t hrough a. gapping unit
for#forn]ng fastener elenment-free gaps in said chain between predeterm ned
ungapped |-ermgt hs thereal ong; 10 : : (b) delivering said gapped _
continuous ‘slide fastener chain fromsaid gapping unit to aségynng gtation
defi-ned by a sewi ng machi ne; (c) succeSS|ver feeding fly ps frfoma
stack-along a feed path to said.sew ng statioon; (d) detecting the gaps in
said chain to trigger the start of each successive feeding step; and (e)
advancing respective fly strips and chain 5 lengths through said sewing
station for sewing said fly strips ontd Said chain.- According to a second
aspect of the present invention_ there is prOV|ded an apparatus for

autonatlcaJW&the%ﬁﬁﬂ@F%nE°sE%ﬁnSaFF9n§ErFB§ Bnto a continuous slide .
fastener chain, stati geibned é a sewi ng nmachine’.
for receiving fIy Q?? Qﬁmi%d%aﬁgg n?SB?chP e NS PERF Ehain in. |
| I : ' s ' | t-f
e Th oai d"" iy q%‘ree P ROS, LA L0keL0A 07 LERIRECEAG' PIPC e

t her eof’, ﬂgy C 0 igai d gapping unit to
sai d sew: ng st tlgr?tolf I ng means&? P%gﬁgﬁgtleﬁg g succession of fly-.

stri fro [ statlon such that said fly strlps are
%gﬁg%;gihé‘tﬁiiéiéﬁymdﬂ | .

sewn to Sal

.fxa? _ (a) passing a continuous slide fastener. chain
-:t\?) ; througn.a gapping-unit-for-forming'fastener
R elementrfree _gaps. in said chain between: predetermined
N ungapped lengths therealong; | |
.’50 (b) . delivering said gapped continuous slide
kﬁa fastener chain from said gapping unit to.a sewing
5n;,~ station defined by a sewing machine- '
ii?ii | ici' successively feeding fly strips from a
g,'- stack along a feed path to said sewing station-
ﬁ;;f - {d) detecting the gaps in said chain to trigger
':Ljd the start of each successive feeding step: and |

(e) advancing respective fly strips and chain
5 lengths through said sewing station for sewing said fly
strips onto said chain. |
According_to a second aspect cf"the-present
invention, tn'ere- is provided' ..an apparatus for automatically
feeding and sewing.fiy strips onto a continuous slide fastener chain,
10 .ccmprising a sewing station deFined by a sewing machine for receiving
Fly strips.and advancement of slide fastener chain in succession therethrough,
‘a gapping unit fcr Forning fastener element-free gaps in said chain at -

'predetermined spaced interuals'along the length thereof, means for -



substantlally even with the rate at which sald chain is delivered from
-gsald gappi ng unit, and detection nmeans for sensing gaps in said chain being
..delivered to said sewing station, said detection neans in use 20,triggering

- .‘each. succesgive cycle of said feedlng means. The invention wll be ~
gdéScribed way of .exanpleé with reference to the acconmpanying drawi ngs, \J
“wherein:- Frgure 1 is a front elevational view of an automatic fly- strip
" attachi ng apparatus enbodying the 5. present invention;, Figure -2 is a

~.plan view of the apparatus of Flgure 1, Figure 3 is a Cross- sectlonal Vi ew

" “‘taken along lipe II]-

'SECOI’]

| of d 6
cr.oss- sec?VGASINI FRYR ‘4’3 ﬁhé?‘%xﬂgs?’rq@gpq]\?gl VARRVAES sal §° w‘?@‘; Straespect | vglrs

- of R glér € %de_?%gn%ragi7fgrl SorfiuRElRP Ecédc\éSs% AfiVor RRLL é@rlll3¥ @oﬂké'r!st@&@y,. of a

o f ee 1S a perspective view,- partially
- broken a"\?c}”siﬁ.ﬁ ﬁoghlf:@%twﬂ toudhl OMAE sQid F19 SH1QpS-H@CLeNBb sdigveriadken

':_along l'i né" | |gure Figures 10 and 11 are cross-sectional views
20 7 takgpsahen@ihy fb%n&l)ﬁhamb ¥htXlat ieipesdiovehyin @b delgusmedlfrom
;,;F|gures 12 through 16 .are schematic plan views |IIustrat|ng a sequence of
5ﬁ0per5“| 0”§hﬁafgéﬂbingﬁwﬁikataﬂﬂ detection means for senSLng gaps in said chain :
L being dellvered to said sewing station, sald detectlon means 1n ‘use

.20 triggering each suc08551ve-cycle of said feeding means.

C

."( l

The invention will Ee-described by way of example with
reference to the accompany1ng'draw1ngs, wherein:-

Figure 1 is a front elevatlonal v1ew of an
automatic fly—strlp attaching apparatus embodylng-ﬁhe
| :;532' present invention;. | | | |
Figure 2 is a plan view of the apparatus of

Figure 1;

Figure 3 is a_cross—sectional view taken along
line.III III of Figure 2; |

10 Flgures 4, 5 and 6 are cross-sectlonal views W

C

‘taken along lines IV-1V, V-V and VI-VI, respectlvely,
of Flgure 2;
Figure 7 is a perspective view, partially broken o B -
. away, of a second feed table; |
15 Frgure 8 is a perSpective view, partlally broken

away, of a pusher unir, '
_ - Figure 9 is a oross—sectional Qiew taken along
‘line Ix;Ix_of_Eigure 8;
Figures 10 and 1l are cross-sectional vieﬁs.
20 taken along_lihes X-X and XI-XI, respectively, of

Figure 1;



and Figures 17 through 21 are cross-sectional views 5 illustrating the
manner in which a picker assenbly and a first feeder operate. As shown in
Figures 1-3, anm automatic apparatus -1l for attaching successive y strips F
one Qr‘er another to a continuous slide fastener chain in 10 cordance
wi th™The invention generally conprises a sgmnng machine 2, a fly-stfip
supplier 3 for automatical l'y supplying the“successive fly strips one after
~another . to the sewing machine 2, and an elenent-free gap formng unit 4 for
forn1ng 15 elenment-free gaps in the fastener chain C at a uniforminterval
of a predetern1ned di stance and for feeding the gapped fastener chain Cto
t he semﬁng machi ne 2. The sewi ng nachine nay be a conventional type on the
market .. I't includes a paifigirerddd csh g lfewiney sehemaltd of pyast VipwsF to
the fastener chain a cutter 6 for trinmng one | ongitudinal edge of the
i ndi vidual fly st r+3phF5t%‘éF-fbg focthgiengy chnperafiong Phe thei Appgratus;

| ongi tudi nal edge of.the individual fly strip F. The details of the sewi ng
machi ne itself ar bt pertlnent 25 here and its detailed description is

omtted for clarity. As f%d%’ssengfgy§§% EQSQHEQEEEE §1ews

flncludes a fly-strip stac ,
- 5 Lllustratlng the manner in whlch a prcker assembly and ;

\

‘a first feeder operate.

hd As shown in Figures 1-3, an automatic apparatusﬁ,
\r/__ . : I'for attaching successive fly-strips F one after

f ?'; 'another to a continuous .slide fastener chaln 1n_'

:fe'] - 10 accordance. w1th the. lnventron generally comprlses a

_i : ‘'sewing machine 2, a fly-strip supplier 3 for

.%#‘ - automatically aupplying_the:snccessive fly strips one

| after another-to:the'sewing'machine 2, and an
element-free gap formlng unlt 4 for formlng
15 - element-free gaps .in the fastener chain C at a uniform

Lo interval of a predetermlned distance and for feedrng

’ ~ the gapped fastener chain C to the sewing machlne 2.
W,

"The sewrng machine may be a conventlonal type on
the market. It 1ncludes a pair of needles 5 for sewing
20 the fly strips F to the fastener chain C, a cutter 6
for trimming one longitudinal edge of the individual
fly strip F, and a needle 7 for overcasting the trimmed
. longitudinal edge of the individual fly strip F. The |
“details of the sewing machine itself are not pertinent
25  here and-its-detailed.description is omitted for
clarity.

As shown in Figure 2, the fly-strip'supplier 3



‘picking up the fly strips F one after another fromthe stacker 8, a first
feeder 11 for receiving the fly strips Fto a first feed table 10, and a
second feeder_13 for feeding the.fly strips F fromthe first feed table 10
to the sew ’z@,chlne 2 via a second feed table 12. As shown in Figures 2.--.
“and 3, the ff~strip stacker 8 includes 4aterally spaced pair of side Y

. platesg10 15, 15 nounted on a table 14 and connected at their front end by

~vertically spaced upper and |ower.stop bars 16, 17. .A pusher bar .18 of
-C-shaped cross-section is di sposed between the side plates 15, 15 and is.
~slidable on the table 14. Alink 19 is pivotally 15 connected at one end
to one end of the pusher bar 18, and has at the other end a pin 22 slidably

received in a’%é%ﬁﬁ%% %{ gg%'QszgtBb&QQ 8n hhgitRBreatdemblyl DNko23,
engt h "4ds

whi ch has the "sane t e link 19, is pivotally connected at one end

to a block 26 yyunhed upn tA@ fifestalbe #4oh8 appesi hrotRéat Epomtohéhe gui de
. 20, and has at" the other end a pin 25 slidably received in a slot 24 in the

~ other end of &kackesher, hafit8t Feedewolli fks t8ce2$imgethevéldl |y

- connected at’ the.center to one another in vertically spaced_relation by. .
‘means of a 25stsiegp&dtpi B ZIrStAfﬁeélEaééablﬁrpﬁgﬂoﬁ $OEODY £32@REs from a

_pneunatlc cyl i.nder 28 mpynt ed on able 14__and LvotaLkl y.connected
'at its freg chd £ori feedipg the £ Erlps ; from the Plrst k dda

table 10 to the sew1ng machine 2 via a second feed - i
table 12. - h o -\ }ﬁ
" As shown ianigures 2 and 3, the fly-strip = | \_} Zi
_stacker's includes laterally'spaced_pair of side plates | -
10 .15 iSlmounted on a table 14 and connected at their '

front end by vertlcally spaced upper and lower stop
bars 16, 17. A pusher bar 18 of C-shaped cross-sectlon _ \_3 _;
.is disposed between the side plates 15, 15 and is

slidable on the table 14. ‘A link 19 is pivotally

15 connected at one end to one end of the pusher bar 18,
and has at the other end a pin 22 slldably received in
a slot 21 of a gu1de-20 fixed on the table 14. - A link

23, which has. the same length as the link 19, is

C

pivotally'connected at one end to a block 26 mounted on
20 .the tahle 14.in opposite relation to the guide 20, and
o has at the other_ehd e pin 25 slidably received in a
'slot 24 in the other end of the pusher bar.ls. The two
links 19, 23 are pivotally connected at the center to
one another in vertically spaced relation by means of a
.,25 -stepped.pin.27. A reciprocable piston rod 29 extends
from a pneumatic cylinder_zs mounted on the table 14,

and is pivotally connected at its free end to the link



19-at a position between one end of the link 19 and the stepped pin 27. As
the. piston rod 29 is extended, the pusher bar 18 is noved forwardly of
the fiy-strip stock 8 in paraIIeI relation to the upper and | ower_stop bars
5 16, 17 t.o push a stacked tow of the fl strips F against th per and
Iomé*fétop bars 16, 17. As the piston roé'zg is retracted, the-plsher bar
18.i's: noved backwardly in the fly-strip stacker 8. The plcker assenmbly 9,
as 'shown in Figures 2 and 10 3, is pivotal Iy connected to. the fly-strip
stacker 8 at a front upper portion thereof. The picker assenbly 9 extends
bet ween the two side plates 15, 15 and has a swing plate or arm 30

plvotally connected at opposite ends to the respective side plates 15, 15.
A pair of 15 9 nak s2 3RoSBRien hetirpen) one cﬁiﬁ'gsqq dhenddnds 12handynit ﬁ@

pl.ate 30 and .ext dly. t refro sh ft hei ng.rotatabl

supported on th gg%%?ﬁ%léq% £¥ Tﬁ? rg%ﬁ 'bﬁ%ﬁ%%£MH€EA%F§§d 93 tg?'are

concentrically ﬁﬂg, 0 _

di.stances al ongn?ﬁgﬁglfﬁi j;@ fél]'flrfrl(]'-eveé‘%| cker ﬂcﬁ@igj}cﬁ hav nstgﬁkl ts

| over._end a cl awg3pn \Aié@?]@élsgtﬁ@'l&tfhcwetémﬁw dYpdre a3 Ileweepe%bgebaeéatlon |
eel s

ta, the t hree picker respectively, so that the pieces

cooperate witd the, pizkes phstels SLadiedirdw WE tie Fy dindipgug fly-strip
F therebetween. As shown in Figures 1, 2 and 4, a drive unit 36 of the
pi.cker assenbl y &gainstudedye auppemtarid eldmxsm@p bars 16, 17. _As the =

;Jyg* _ plston rod 29 is retracted, the pusher: bar 18 is moved
1@~/ . - backwardly in the fly-strip stacker 8.
S ~ .The picker assembly 9y'es'shown in Figuree 2 and _
.10 3, is. plvotally connected to the. fly-strlp stacker 8 at =
| ~a front upper portlon thereof.. The picker assembly_Q
;~;. S :extends between the two side plates 15'.15 and has a
| swing plate or arm 30-bivotaily connected et_opposite
_ends- to the_respective_side;plates.15,_15. -A'peir_of
15 jcﬁrnals 31, 31 is mounted on opbosite-ende of the -

sWiﬁg plate 30 and extends forwardly-therefrom,_a shaft

32 being rotatably-Supported-on'the.journals-3l. Three’

serrate picker wheels 33, 33, 33 are concentrically
- mounted on the shaft 32 and are spaced at equal
20 distances along the shaft 32. Three picker pieces 34,
" each having on its lower end e-claw:35; are mounted on - -
the-swing plate 30 in opposite relation to the three
"picker wheels 33, respectively, so that;the pieces 34
cooperate with the picker wheels 33 to pick up the
25 + individual fly-strip F therebetween.
As shown in Figures 1, 2 and 4, a drive unit 36

of the picker assembly 9 includes a pivdtable housing



. rotatable 5 i

o 8”--37 secured to the.right end of the swing plate 30. The housi ng 37
‘has a. pait. of side plates 38, 38, between which a.shaft 39 is fixed. A
~.geneva or sector gear 40 is rotatably nounted on the shaft 39. The

haft 32 extends between the two side plates 38, 38 through .~
- “the: JournaJ;Q51 and is rotatably suppoPted thereby. A small-gear 41_|s\\,
- “fixed to the rotatable shaft 32 and neshes with the geneva gear 40. On
“the: hou5|ng 37, a pneunmatic cylinder 42 is nounted between 10 the tmo_S|de
“plates 38, 38. A piston rod 43 vertically extends through the pneumatic

fcyllnder 42 and is plvotally connécted at its lower end to a projection 44

-,-0f - the geneva gear ateral .arm 45 _having a bifurcated end portion is
fﬁfnnuntedgon thegapﬁéFuEﬁG GP the Fhﬁhbl§ﬁén°Fng§35W1¢S Bb#t?4&p§xgﬁnds
*through the ar e, bifurcated ort on and thepn threadedly '
';ﬂeXtengs'into aH%ng ggcaﬁﬁegtPﬁbrtﬂ B4 es? %tﬁ? g%s g@ ‘bgtwesh ound t he

S 8, 49 bet t'he head of
he bott 20" aERCACHPERSELDR OB PRRedl. APobAolR IOk LedBhe il 15 ©

respectively. pgcebdapabYy MbeRtélcoRi 8h&Nsk ek 439 OF %S%E% C{ecy' i nder

©-42 1s noved upwardly or downwardly, the shaft 32 and t r whee

- .33 fotates sl oshafte3lregbander bétwésn Sthe ewpeside pratdd 38, 38 As shown

iR Flgures 1, 2 and'5, on the outer surface of one of the side plates 38,
'“there is a geathsougbuhhedjgurmabskaedas&ais oiimattabily cdupportddie

thereby. A small gear 41 is fixed to the rotatable

&/
shaft 32 and meshes;W1th the geneva gear 40. On the v

housing 37,_e pneumatic]cylinder:42 is mounted between -
'eio the two side plates 38; 38. A piston rod 43 vertically
' :extehds-through the pneumaﬁic cylinder-42 and is
pivotally connected at its lower end to a projectien 44
of the geneva gear 40. A lateral arm 45 having a
bifurcated end portion is mounted on the upper end of
15 the piston rod.43; A bolt 46 extends through the arm

45 at the bifurcated end portion and then threadedly

e

extends into a plate 47 connecting the two side plates
38, 38. Around the bolt 46 a pair of compression
springs 48, 49 is mounted between the head of the bolt
20 46 and the arm 45 and between -the latter and:the plate
47, respectively. Accordlngly, when the piston rod 43
of the pneumatic cylinder 42 is moved upwardly_or_
 downwardly, the shaft 32 and thus the picker wheel 33
 rotates clockwise or counterclockwise, respectively;
25 As shown in Fiéu:es l, 2 and 5, on the outer
surface of one of the side plates 38, there is a gear

50 mounted on the fixed shaft about which axis the

O
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——— T VT R




swi.ng plate 30 is pivotable. The gear 50 is fixed to the side plate 38 and
meshes with a rack 53 supported by the piston rod 52 of the pneumatic :
cyl.inder 51 nounted on the table 14. Accordingly, when the piston 5 rod
52-is extended, the swing plate 30 is pivotally noved upwardly anggho the ..
cOnt?é}y;“mhen the piston rod 52 is retrasted, the swi ng plate 30<%. o
pi votally noved downwardly. A stop nmechanism 54 is disposed adjacent to
the pi-ston rod 52 in-order to restrict the extent to 10 which the piston
rod 52"i's extended, thus restricting the anount of upward pivotal novenent
of the swing plate 30 for a purpose described below. The stop. nechani sm
55 has. a |l ever 55 pivotally nounted on the upper portian of -a,bracket 56
mount ed on the t%%+%glﬂ;?@%'3qu§lRﬁRﬂtﬁﬂ4ﬁxﬂrqh§§Qﬁ?ro§@féﬁdfﬂ%GdsFSp bol ts

57, 58 of -diff | engt hs_t hreaded] y di.ng i he Jever 55. . Th
other end of t nelievaReTarD T e i ek 5 BhREPaRego of

the pneumatic cylj U ref racti f 0 ad €9, the 20

| ong stop bolt 5#}&%% ségs%cfno%o%? oﬁ C’ge:CL ér?%ﬂrﬁ%%’%ﬁ“ﬁh%%ﬁ?é%% rggd 52 .of the
pneunatic cylindgduplea SPUGHSHb1/AY. OHRRTARSAL ! hReR 2hANPELELR0. the
short stop bolt 58 abuts the stop block 61. In front of and above-tﬁe_ ;

- picker assemyy:9..a.25_ pr t i N @Hﬁg )f, LSt NS, 19targyheld in
.an upright _ﬂanﬁ?%g‘ri%d‘l?n.ge’gtdeg“éféﬁvo%%%pace %{)Pg&?%t ?BG%E éfgltgggyt o the -
upper portions Hovd¥ Jdptfardi1de dNdAdS the contrary, when the piston rod’

Nt 52 is retracted, the swing plate 30 is pivotally moved

.\T/ : downwardly_. A stop mechanism 54 is disposed adjacent
| - to’ the piston rod 52:in order to.restricﬁ thé;egteﬁt to
10 which thefpiston fqd'52 ié-extendéd,;thdé restricting_
. the amount of upward:pivotal.movemgnt of_;hé;swihg
..im/ B plate BQ“for,a;éurposefdescfibed;below. The,stop.
N | | .meéhadiSﬁ-55~haS a lever 555pivotaliy ﬁounﬁed Qh.the'_
" upper portion: of a bracket Ssimoﬁnted on theffable_l4;
:15 ‘The lever S5 carries on one énd two stop bolts 57;-58_'

-.;bf.different lengﬁhs threadedly extending into the

1e§er-55.. The other end of the lever 55 is pivotally

¢

‘connected to the piston rod 60 of the pneumatic
cylinder 59. Uponlretraction-of the piston rod 60, the
20 long stop bo1£'57 abqts_a stop_block'Sl-mounted_on the
' piston.rdd.sz of the pneumatic cylinder 51;.-Réversely,
upon ‘extension of the.piston ;od 60, the short stop |
bolt 58 abuts the stop block 61.
In front of and above the picker aséembly 9, a
.25 .predetermined number of stop pins 62 are held in an
upright frame including a pair of spaced brackets 63,

63 fixed to the upper portions of the two side plates



5110-'15, 15 and are al so held by a crossbar or bridge pl ate 64 extending
- between the two brackets 63, 63. As shown in Figures 2, 3 and 6, the first

" feed table 10 conprises three spaced table nenbers 65 5 supported on the

thereto, - tabl e menber 65 includi-nd@a horizontal plate assenbly .70. Nad
~hori zontal
“and.a packi ng rubber 69 10- di sposed between the upper and | ower plates .66,
.67 ‘defining therebetween an air chanber 68. . Each horizontal plate assenbly
.70 is supported by a pair of legs 71, 71, so that the three horizontal

pl at e .assenblies .70, .70, . 70 are disposed in a rowin a comon 15

“hori zontal pl &%e. 15TkRaeduprer adisat 836 bys aa cplogsiairt probridgel pdpséai ngs 72
~.conmuni cating with the air chanber 68, .an stop -piece 73 across fromthe

. d
“pi cker ‘9. The 5[%'@&%%@*%&%@’@“6%??%@“69%@& Si €dre it h one anot her

' ti i pe. 74 di d _bel, t he | 0 _pl 7 hat, wh
~Vaguam (not shown) | &5 FTSYE: 4P SASUER: Py EAGA T YOSt PP ably
“~held on the h%gsggﬂfg_%ﬁgyfq ggfgg?%kfgp'gegytaggglﬁgﬁgé?gngmn-|n Fi gures

1, :2 and 7, the second £a I sposed an't € 14 in series

table 14 Légiront of the picker assenbly 9 and in parallel relation,

W th 25 'f%Sp%‘&tprgQ_ttéaeofni e ftagdet 2t @nl@rnkhoz tHB! bisRage between the

- two feed tables 12. A pair of spaced base blocks 75, 75 is nounted on
- the table 14, sgaembly 9 and in parallel relation thereto, each table "

' membef'65'including a horizontal: plate assembly 70. : o/

The horiiontal plate assembly 70 comprises an upper . ;‘)

plate 66, a lower plate 67, and a packing rubber 69
10 - disposed between the upper'and'lower piates 66, 67

'~aefining-therebetween'an air chamber 68. Each

horizontal plate assembly 70 is supported by.aipéir 6f
legsf7l,_71, so that the three horizontal plate
'aééemblié8'70, 70, 70 are disposed in a row'in-&_common '
15 horizontal plane. The upper plate'ss has a plurality'
of small openings 72'§ommunicating with the air chamber R
- 68, and a stop piece 73 across from the picker 9. The -

three air chambers 68, 68, 68 communicate with one
another via a suction pipe 74 disposed below the lower
20 plate 67 so that when a vacuum (not shown) is in-
operation, the individuai-fly strip F is stably held on
the horizontal plate assemblies 70 by suction. .
~ As shown in Figures 1, 2 and 7, the seéond feed
table 12 is disposed on the table 14 in series with
25 reSpeét'to the first feed table 10 with a small space
| between the two feed tables 10, 12. A pair of spaced

base blocks 75, 75 is mounted on the'table-l4; each

Pl ate assenbly 70 conprises an upper plate 66, a |lower plate 67,

.{(:)  _
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base bl ock 75 having a guide rod 76, 77 extending beyond opposite sides of
the respective base block 75. A pair of slides 78, 78 is slidably supported
by.-the two guide rods 76, 77. The two slides 78, 78 are 5 r ively
movably connected to one another via a lever 79 and ‘a pair of ®hks 70, .80
pi votal I'y connected to the |ever 79 at -oppesite ends. A shaft 81 fotatably
-nount'ed on the table 14 is secured at its upper end to a midportion of the
| ever-79. 'Aradially extending arm 10 82 is nmounted on the shaft 81 at
i't's ‘m dportion and is connected at its free end to a piston rod 84 of a
pneumati-c-.cylinder.83. .A guide plate 85 is secured to the upper face of

t he. gui de bl ocks 75, 75 by neans of nmachine screws (not shown). - A pair of

- cover plates 86,bdde WHddkaviSndrawing shapddecrods 76ac7/i7Torxitendéngred to t he
si.de faces of the sliders 78, 78, respectively, by nmeans of machine screws
87, 87 (Figure Beyand fupofikgnsddeshat the seseechlizecbage. b3ecko?®r t he
gui de plate 85 and al so that, the top_faces qf the cover 20 _plates 86, 86
are level with th®aidp Fasdiges; 18 ri i’8st st 8dddabie SppPopEefcPypFye t he

o spaced apar (- A SRSt B B) -5 Are: SbestidRrerirndh SFE widih of
b R e A U SR
toward-one”anot hgy ,and iadigad roB £t N8 nkei 90, @dSpivotally connected to -
7;&¢  o the lever 79 at opposite ends. A shaft 81 rotatably
'\ﬁ/.ﬁ. - mounted .on the table 14 is secured at its upper end to-
a midpdrtion.of.the lever 79. A radially extehding arm
© 10 . 82 is mounted on the shaft 81 at its midpor#iéh and is
| connected at ‘its free end to a piéton.rod.84fof a |
: *§g[-_:_ . pneﬁmatic cylinder 83. A guide pléte.SS is secured to
) : the upper-face-othhe.guidé blocks 75, 75 by-méans'of:' 
-machine'scréws (not Shon);.“A pair bf-éové;_§late5'86,_'
15 86-having an'L-éhaped cross section is secured to the :

side faces of the-siiders 78, 78, respectively, by

' means of machine screws 87, 87 (Figure 1) in such a

| (

manner that the cover plétes'ss, 86 cover the guide
plate 85 and also that the top faces of the cover

_20- plates 86, 86 are level with the top face of the first
feed table lO.--Preferably; the respectiVe:éonfronting
‘inner edges 88, 88 of the two cover platés 86, 86 are
'spaced apart from one another by a distance smaller
than the width of tﬁe-indiﬁidual f1y strip F. .

25 Accordingly, when the piston rod 84 of the pneumatic

cylinder 83 is extended, ﬁhe two cover plates 86, 86

" are moved toward one another, sliding on the guide rods



12 - 76, 77. To the contrary, when the piston rod is retracted, the two
. ~'cover .plates 86, 86 are noved away from each other, |eaving a vertical
.openi ng facing to the guide plate 85, such that the second feed table 12 5
~ has two oper ng tiers.. As shown in Fi@§lres 2 and 3, the first feeder 11 —~
.1's mounted o he table 14 in confronting relation to the picker assenbl y\Qs
-~ with t he first feed table 10 di sposed between the first feeder 11 and the
-_picker 10 assenbly 9. The first feeder 11 conprises a gripper 93

'“flncludlng upper and | ower fingers 91, 92 having at their. gripping ends a

5'_sI|ghtIy ‘downwar dl'y of the respectlve upper

‘pai'r of leaf springs 89, 90, respectively. The four upper fingers 91 are
.supported by bq&ﬁ connectlng plate 94 and two connectlng rods 15 95, 95
“i h spaced relatldn 0 ot NSt FORtraFKa WHER t8RePiftRBeF8d92Sare connect ed
by the two con od 6 6 and ar one_anot her by a
el R rBe PSR PatBECEP /¢ Pgars u2ve T‘ﬁ‘éa-‘}’our

+di stance equal Ji'stincs

lover fingers %% %a%ﬂpBQBEQd an%Qnglhnbér?ang7osgglﬁé géfg

I'nger s 8T ap y, the

- .upper and | overnbi BueBe $1at82ssresdiaPeagd HH&BEQEMnéngeQQMQ¥@iQ|
.-_respectlvely, of the top face of the first feed table 10. grlpper holder

. 98 supportssathasstﬁﬁ opppatipgrtiepsthe gripper. 93 via connecting rods 99,

| .99 and.i's.secured at its lower portion to the end of a piston rod 101 of a
pneumatic cylinder 108snsbewndinbnFigures 2 and 3, the flrst feeder 11

is mounted on the table l4-1n.confront1ng relat;on to ' \; i
_the picker.assemblg.g with the first feed table;io ..g.i g
disposed between the first feeder 11 end the.picker -
10 -assembly_9.' The first feeder 11 comprises a gfiﬁper 93
including upper and lower fingers-91,'92-heviﬂ§ at
their gr#pping ends a pair of_leaf\springs:SQ, 90, : k_i.

respectively. The four upper fingers 91 are supported

- by both a connecting plate 94 and two connecting rods
15 95, 95 in spaced relation to one another. The four
lower fingers 92 are connected by the two connecting

rods 96, 96 and are spaced from one another by a

C

distance equal to the distance between the upper.
fingers 91. The four lower fingers 92 are supported by

20 links 97, 97 and are disposed slightly downwardly of
the respective upper fingerS'él. Preferably, the upper

~ and lower fingers 91, 92 are disposed upwardly and

downwardly, respectively, of the top face of the first
feed table 10. A gripper holder 98 supports at its

25 |upper portion the gripper 93 via connecting rods 99, 99
and is secured at its lower portion to the end of a

pistqn rod 101 of a pneumatic cylinder 100 mounted on



-13- the table 14. Accordingly, in response to retraction. of the piston
rod 101, thé gripper 93 is noved through the space between the table.

menbers 65 of the first feed table 11 and al ongside the tabl nmber s .65.
And the gripper 93 returns: toits original position in res e- pp
ext ®asi on of the. pi ston rod 101. In orFde¥ -to facilitate this novehent of -

the gripper 93, a pair of guide rods 102, 102 is fixed to the |l ower portion
of the gripper holder 98 at opposite sides and is gui ded - 10 by a pair of
gui de bl ocks 103, 103, respectively. ‘A pneunatlc cylinder. 106 is disposed
bet ween a bl ock 104 nounted on the top of the gripper hol der 98 and a

- projection 105 upwardly extending fromone of the links 97. Wen a piston
rod 107 of the pueeneable cldi ndescdidindly i siy etesprine® tchaedtawertibnnger 92
of the gripper 93 i's noved toward the upper flnger 91. Reversely, when the
pi-ston rod 107 i®ef eSheeiston Heod chidy fﬁhﬂg@r@ﬁrs Yo ied meved thseughe

upper finger. 91. As shown in Figur 1- an t he second 20 feeder'13
i s di sposed abov@%rﬁp%ﬂ’% "E‘F%eq'f "’S’ﬁ '%?ﬁ?)les rfse@é b £8rst2 for '

feeding the fl F { i f t.ahl t hi ne 2
[eeding Lhe T B4 PR nd il | b0l el aCHnO, ARG e
sewi ng nachi ne Zth gﬁr : e3d3 r&ﬂ:ﬁ:rlx%gt%ﬁ iy %ﬁ%%lb%sqxlbﬁe Qr acket 108

and exteend hdilzont rom an upper. portion of racket 108,
- response to extension of the plston rod 101. 1In order

{  |

to facilitate this movement of the gripper 93, a pair
\{,' o of guide rods 102, 102 is fixed to the lower portion of
the gripper hoider 98 at opposite sides and is_gﬁided _
10 by'a_pair of'guide-bioéks 103,_103;-réspec£ivély. A
-pneumatiC'cylinder 106 is disposed between.a block 104
ﬁg?-. .- . mounted on the top of:the.gripper.holdér-98:ahd a
-projectioh 105 upwardly extending . from~one'of.thellinks_
- 97. MWhen a plston rod 107 of the pneumatic. cyllnder
15 106 is retracted, the lower finger 92 of the grlpper 93
; is moved toward the upper'finger 91. Reversely, when
_sgf. the piston rod 107 is extneded, the lower finger 92 is
.

moved away from the upper finger 91.
As shown in Figures 1-3, 8 and 9, the second
20 feeder 13 is disposed above and along the first and
second feed tables 10, 12 for fgeding the fly strips F
on the first feed table 10 to .the sewing machine 2 via
 the second feed table 12. A bracket 108 is disposed
adjécent_to the sewing machine 2. Four spaced rods 109
25 afe supported by the bracket 108;énd extend
hdrizontaliy-from an upper portion of the bracket 108,

free ends of the rods 109 being connected by an end



of th

~free ends of the rods 109 bei ng connected by an end 14 plate 110. Two
of ‘the four rods 109 are disposed adjacent to the first and second feed
“tables 10, 12 so that a slide 111 is slidable l'ongitudinally of these two
rods 109. . éé?usher unit 112 is nmounted on the 5 slider 111 at one side. —~
As shown in gures 8 and 9, a foot klgzof the pusher unit 112 has at o/
~opposi t-e sides a pair of endless belts 114, 114 and at its midportion a '
projection 115. Each belt 114 is noved about a roller 116 and a one- way
€¢lutch 117 so as to run onl'y in the 10 direction indicated by an arrow in
Figure 9, for a purpose described below. An upper end.of the projection
115 is pivotally connected, by a pin 121, to a bifurcated projection 120
- “‘extending f ronpratshalX0 119waptakt ey ﬁm-‘p;pmt:tdﬁd 109 aar-\ﬁerdllsmsepl ate 118.
~The axis-15 of the pin 121 is slightly inclined with respect to the shaft
119 so that trrdingent ith the iHinat tﬁ*\'glﬁﬁ%dlﬁ@%ﬁﬁ%lei&hé-louné@ €6 that
~extent with respect to the second feed table 12, for rpose descri bed
-bel.ow. Pref er 8813t & Helidfdil o isiddabls dene tadds %Ylff :gl

'Tfadlustable A pair of olts 122, 123 extends i.nto one end of the foot. 113 .
“and a free end “g? ”ccﬁgs' il dﬁ*’&fpé’d’tﬁt\/g‘qu JRARE 198 SR8 bol ts 122,

123 t 4 t d ti
o the foots it % e ;“’%ﬁﬁ{ﬁ‘“" s, 0 e AR o

g Oje |on xtend pmar froma m portlon of
lfthe shaft 1191f63Ele% of the pusher unit 112 has at opposite sides a

pair of endless belts 114, 114 and at its mldportlon a Q) )
'PrOjectlon 115. Each belt 114 is moved about a roller _;;) ff
116 and a one-way clutch ll7 so as to run only in the - o
10 direction lndlcated by an arrow 1n Flgure 9, for a
| purpose-descrlbed below. -An upper-end~of.the._ _
projection 115 is plvotally connected by a pin 121, to' ;_;-

a blfurcated progectlon 120 extendlng from a shaft 119

'-rotatably supported by a vertical plate 118.' The axis
15 of the pin 121 is slightly ihclined with respeét'to the

shaft 119 so that the direction in which the belts 114

(:

run is inclined to that extent with respect to the
second feed table 12, for a purpose described_below. \c/
Prefefably, the amount of inclination of the pin lZl is_

20 'adjuStable.= A pair of bolts 122, 123 extends into one = - -

end of the foot 113 and a free-end'of the shaft'll9,
respectively. . Between the two bolts 122, 123 an
extension spring 124 is mounted_in order-to.stabilize
-the”position of the foot 113. A projectionllzslextende
25 upwardly-from a midportion of the shaft 119, and:is
indtally-connected-at its upper end to the-end of a

) piston rod 127 of a pneumatic cylinder 126 pivotally



pivotally. connected at its upper end to the end of a piston rod 127 of a

- pneunatic. cylinder 126 pivotally: - 15 - -nounted at one end on the
vertical plate 118. Accordingly, when the.piston rod 127 is extended, the
foot 113 i-s | owered onto the cover plate 86 of -the second fe bhle 12. -
Revidséely, ‘when the piston rod 127 is ret'iPacted, the foot 11 -raised
from.the.cover plate 86. An interiorly threaded. sleeve 128 .is secured to.
-the other side face of the slide 111 and threadedly engages a screw 129
rot-atabl y .supported between the bracket 108 and the end plate 110. The.
screw-129 is 10 operatively connected with a notor- (not shown.) via an
el'ectromagnetic clutch_ 131 nounted between the, bracket 108 and anot her
‘bracket 130 and %P8 §fa2h PBRePOE romsHiesYRRCAR3L fRlake tld&he underside of
the table 14. T [ .Lr 1 Ssion 1 |S.0 ive tq 1 ransm t
rotati on of -the 5?.’"@?%"%@ ?‘Q g‘r?maélﬁ%'ngf%%%%%t?%%g%ﬁrmltsoreﬁqcoen[%ﬁgt 'S(E:Elhgw 129,
w th or w thout gi theydi i f L0t atq . of an

el ectromagnetic g ﬁtec?iﬂ?n%tgls'ﬁgé\ﬁ & @ﬁgge‘f%%ﬁ%‘%?ejf% o GU{H(ﬁrk%?l i's _
operative to di seeRBRat £&88 €88 129 RevdFdN ¢ NavH -tHd Ysilgtdine G ot or ,

thug stopping rotation of the screw 129. Thus W th the power transm ssion
132 ‘and the efecledmigneéteacted chtis1fodthel BT Ty disath)f dam thledlcofeirn -
~either -direction, or may be kept from being rotated, as desired. .
LU . plate 86. vAncinterior;y threaded sleeve 128 is secured
\,/ o £o the other side face of the slide 111 and threadedly
.:\V;" . -engages a screw-129ﬂrot§t;bly.stpported_betﬁeenithe
N | bracket 108 and the end plate 110. The screw 129 is
10*-ope:étively_cohnéctédﬂWithja motor;(notﬁshownJ via'an'
'_electromagnetic'giutcﬁ 13lfm0un;éd between'ﬁhéfbracket
108-and~another.bra¢ke£:l30'and.also.via:a_power -
.ﬁtransmission 132ffixed to the underside of the table -
14. The_p§wer}tfansmiSSionfijz'iS~operati§e.ﬁd
15.'trénsmi£ rotation of the drividg:éhaft:of é'

~non-illustrated motor to the screw 129, with or without

- changing the direction of-that}rotation_by.means of an

' elegtromagnetic-clutch-(not shown). The electromagnetic

C

clutch 131 is operative to disconnect the screw 129

20 from the nonrilluétrated-motcr, thus-Stopping_rotation.
_of.Ehe screw 129. Thus with theipoﬁer transmission 132
and the electromagnetic clutch 131, the screw 129 may
be rotated in either direction, or may be kept from
-being rotated, as desired.

25 . As showh.in.Figure 1) 3, 10, and 11, the table
14, which supports the fly-strip supplier 3, is

supported on an-ﬁpper support 135 which includes a pair



‘f25 - | As shomn in Figure 1, 3, 10, and 11, the.téble 14, whi ch
“‘supports the fly- strlp supplier 3, .1is supported'on an upper support 135

- which includes a pair - of side plates 133, 133 connected. by a pair of

P

- pipes 134, 124 having a rectangul ar cross section. A pair of L-shaped.
-guide: ralls éﬁ;,-136 is secured to thel8nderside of the table 14 by nean
.of bolts. the 5 engagenent between the rails 136 and the side plates

133, the table 14 is anabIe vertically (as viewed in Figure 2) with

_Frespect to the support 135. A handle 137.is provided on the front of the

~table 14 in order to facilitate thls novenent of the table 14. A screw" 10

"138 extends fraogmthe handl e 137 through.a journal 139 fixed. to
‘t he. under si de®&f StA&- P&BF851&33'aﬁa3tﬁ@HnFﬁFéngEI9 B%%Enﬁg PHPORQh a nut

140 fixed I Th i d f
_-;__--_138»;X§re52n?§§ ogo4 Bavi R 8, PegtArayidtasedn Saetlop cpchchntres ﬁ-ZSLﬁW :
~side of the jg gskﬁ&?’ﬁmzae 4RRE' 136PPRRE %§5séé i Loq! by 45§é1pp0”ed ona

- | ower support 1 |ncIu es a pair srde p 142 and a

““hori zontal plghaetd3aexbendhagchgiucen bhembdRsSoEepplales wich dd?.  In
Figure 1, a pivot 20 receptor 145 (Figure 11) is fixed to the top of the

_horlzontalsplahgaééﬁese betwechetHespasibd LBdeand henseshdd Heeeed abl e 12
- The pivot receptor 145 is receptive of a pivot 146 fixed to the under5|de .
- of - the upper éaﬁpothelssbée 1hai3tmgvupbervemppoalliBGasamnéned in T

Figure 2) with resPect to the support 135. A handle o/
137 .is provided on the front of the téble l4 in order - A\ &
to faciliﬁate this movement of the table 14; A screw -
10 138'extequ'f;om the handle 137-throﬁgh-a journal 139
| fixed to the. underside of the table 14, and then |
threadedly.extends through a nut 140 fixed to the - _ | \.i-;

rectangular pipe 134' The accidental'rem0val-of the

screw 138 is prevented by a pair of stop rings 141 141
15 disposed one on each s1de of the journal 139.
The upper support 135 is in turn supported on a

lower support 144 which includes a pair of side plates

C

142, 142 and a horizontal plate 143 extending between
the two side plates 142, 142. 1In Figure 1, a-pivot
20. receptor 145 (Figure 11) is fixed to the top of the
| horizontal plate 143 so as to be disposed under thé
- second feed table 12. The pivot receptor 145 is -
receptive of a pivot 146 fixed to the underside of the
" upper support 135 so that the upper support 135 can be
..25 pivotally moVed:on the lower support 144 in the
"directions ihdicated'by the arrows 147 (Figure 2).

Since the rectangular pipe 134 of the upper suppért 135



25-pivotally noved on the |l ower support 144 in the directions indicated by
the arrows 147 (Figure 2). Since the rectangular pipe 134 of the upper
support 135 --17- slides on the top surface of the right (as viewed in
Figufe 1) side plate 142, this pivotal not7on of the upper suppori, 135 will
také\ﬁlace stably and rellably A handl e 148 is provided on the nt of
the | ower support 144 in order to facilitate this pivotal novene of the
upper support 135. A screw 149 extends fromthe handl e 148 through a
journal 150 fixed to the top of the horizontal plate 143, and the

t hreadedl y extends through a nut 151 fixed to the underside of the 10
rectangul ar pipe 134. The accidental removal of the screw 149 is prevented
by ‘a pair of stopstides di52thdStoplispozere afe the gdghtsi(@s ofiewed fournal
150. As shown in Figure 10, the nut 151 has a shaft 153 extending upwardly
t hrough t he rect aﬁ%’éﬁ bl Ridsplata L%?'15=hltsh§r1¥9}aﬂow&8py°ﬁoghﬁed on

the rectangul ar e 134. In Fi th &Elne 2.0S ed on a
pl ate 154 whi ch |‘§ ?Ft?ﬁ??‘?‘l’%(ég’%tr &'t gaﬂ’g %TI% Yl&?dofegt?légﬁ'gmer B
support. 144. t éﬁé (&Eﬁ chign l.sposed '
adj acent to the secondd‘%oslféee? v , |s i |!gghtgrfy%hg F'lg‘ﬁ.gyd with
respect thereto, af»pﬁ&pmw il BHder? tdA‘sfa%‘lQ‘i"ta't@ Ehqyr p3vdtdl the
elenent free é%p formng unit 4, for formng a pturality of elenent-free -
: -~ movement of the upper support 135. A screw 149 extends
N from the handle 148 through a journal 150 fixed to the
o - top of the horizontal plate 143, and the threadedly
| extends,throughra nut LSL fixed to the underside of the
_10~-rectangular_pi§e 134} .The-accidental_removal.of the
‘screw 149 iS~preVented by a pairjof stop rings 152, 152
t%ez o ;:rdisposed'one.oh.eaéh.siderof.the_journal 150. As shown
" in Figﬁre lO}-the nut-lSl has a shaft 153 extending '
upwardly through the rectangular pipe 134, and is 'd
15 ”thereby rotatably mounted on the rectangular: pxpe 134

In Figure 1, the sewing machine 2 ls_mounted on.a plate

154 which is in turn fixed to the left sidetplate 142

C

of the lower support 144.° Thefsewing.station 155 of
the sewing machine 2 is disposed adjacent to the second
'20 feed table 12, and is slightly.ihclined with respect
thereto, as shown in Figure 2._d |
As shown in Figures 1-3, the element- free gap
ferming unit 4, for formihg a_plurality of element-free
‘gaps G-devoid_of_coupling.elements in the fastener
25 chain C at uniform intervals of a predetermined
distance, is disposed above the'first_and second feed

-tables'io, 12. The gap forming unit 4 is mounted on a



;;conventlonal

‘toa notor . 16791{1111?191}%@?3)15395@5@@ r]e?a?r«/veﬁ (ﬁ‘%»l%m‘t%elﬁf

:gaps G devoid of coupling elenents in the fastener 25 chain C at uniform
i nterval s of a predeternined distance, is disposed above the first and
. ‘'second feed tables 10, 12. The gap forming unit 4 is nounted on a post
1157ﬂf|xed to the horizontal plate 143 and extendi ng upwardly through an
openi ng 156 ggéphe table 14. The gap figrmng unit 4 includes a
_ nch unit 158, a die 159, a solenoid 160 for noving 5
. .the. punch 158, and a plunger 161 connecting the sol enoid. 160 with the punch
158. " Any of these members of the gap formng unit 4 has a known
constructlon and therefore, its detailed description is onmtted for
- clarity. In Flgure 1, a pair of spaced guide rollers 10 162, 162 is
di sposed at -t he oi oy 7 St deedftd NhdWEH At AN ite 143 s a chain feed
- roller 163 s |sposed between-the two guide rollers 162, 162. At the left
~side of the puneterddihdnibwh 16X idnigh are aferriosed s6 mefi thef tapier and
‘l.ower brushing roller 164 164 for 15 Dbrushing off the cut elenment |eg
“portions |eft D tk@e;tgamg@nrmamas-lmﬁtte& igegipides, 2 qonvenhiongll er 165,
and- a pinch roller 166. ‘The chain feed roller. 163 js eratively connected
odor JVéNI163. The

| mter 20 167, g SBules geneialof (el PO sl e odueing puses
the Tastener ol & 414 OHEH 416, SG “p%n%hatlsfm ! oAngpfz;é oéhe © R O of e
o :'.' of the-gap fprmlng_unit 4 has a_known construction, and \)"f
'Ethe:efore, its detailed'deseiiption is. omitted for . | | .\;)
clarity. In Flgure l, a pair of spaced gulde rollers -

10' 162 162 is dlsposed at the right side of. the punch 158

and dle-159,-and a chain feed roller 163_;5 dlsposed
between the'two'éuide rollers 162, 162. At the left . \_J

side of the punch 158 and die 159 there are disposed a -

pair of upper and'iewer'brﬁshing roller 164,:164-for_”.

'15 brdshing eff.the cﬁt element'leg portions left on the’
'stringer tapes after gapping, a take-up roller 165, and ' ~
a pinch roller 166. The chain feed roller 163 is ~
operatively connected to a motor 167 (Figure 3) - _ —
disposed reatwardly of £he feed roller 163. . The motor

20 167 has a pulse generator (not- shown) therein for
producing pulses indicating the amount of rotation of
the motor 167 caused by movement of the fastener chain
Ehsough the sewing station to control the operation of
the_gapping punch 158.. The numbe; of pulses that occur

25 prior to energizatioﬁ of the punch 158 is determined'by

the length of the fly pleces in' the stack F. This

:length may be sensed each tlme the stacker is loaded -



t he: gapplng punch 158. The nunber of pul ses that occur 25 . prlor to
ener gi zation of the punch 158 is determned by the length of the fly. pleces
in the stack F: This length may be sensed each time the stacker is |oaded
by, for -exarple , a neasuring slide 165a (Figure 2) driving a rotor. 165b of
t he §éne dianmeter: as the roller 165 prov 9dLng a total pulse‘readin .
representlng the length of the fly pleces and controlllng t he nunb ‘5
pul ses at -the roller 165.upon the occurrence:-of which the punch 158%
actuated. .. The fastener chain C having ‘thus been gapped is introduced into
t he semnng station 155 of the sew ng machine 2 through a chain guide 168.

At the sewi ng station 155, successive fly strips-Fare 10 sewn one after
another to the fbg}efer ekample, a Teambming g1l ite NEbd SHigwd 20 a free
end: of -an arm 170 pivotal ly mounted on a casing of the sew ng machine 2 by
a pin 169. Qperadrbwning aheotor oheib cofppwe caane didneterwase the rddderi bed.
Al though with the apparatus of the present invention it is p055|ble to
attach the fIy slﬁ pBrFV%%lQ%eaf%'@%heﬁuJ@rﬁaﬁ?@#W \RRRTASENFISS ithes or

‘orientations, de of _operation, which the fly strips F are -
attached to i he AT i £ ReasDiand FaRTaI g "ff’sgpe& to

the fast ener | PEP The Slt of the f r|p
s'gpp-l'_-i_e_r' 3wt lg]s‘%eesctéf dﬁ?%ei sevﬁlﬁg“'és:%lval% |J(;hn % éf Q{}ﬁeensce?vm%ﬁg%achl ne
i ' the punch 158 is actuated. The fastener chain C having

thus been gappéd is introduced into the sewing staticﬁ
"'g;{.': o 155 of the sewing machine 2 ﬁhrough'a'chain,guide 168;_-
‘At the sewing'statipn 155,'Successive-flylstripst\aze”;ﬁwun;_
 10- sewn onefafﬁer_another to the fastener chain c. .The_:.: |
;' chain-guide'lsé is fixed to a free end ‘of an arm 170:
- yk?g.: {-.-- - pivotally mounted on a casing of the_sewing.machige 2
. by aopin 1. | A
Qpération.ofrthe-automatic apparatus will now be
- 15 - described. .Although with the apparatus ofVihe pfesent '
RS ‘invention it_is possible-tq attach the fly sﬁrips F to
P the fastener chain C in various positions or - |
Y

orientations, a single mode of operation, in which the
~ fly strips F afe attached to the fastener chain C so as
20 ' to be inclined with-réspect.tg the fastener chain c, is
described below: - | _ _.
- The position of the fly strip supplier 3 with
respect to the sewing sfation 155 of the sewing machine
2 is first set as desired by rotating the handles 137,
25 .148 (Figure 2). A continuous sli&e’ﬁasteneﬁ chain C is
' inproduced into the sewing station 155 through the gap

fdrming_unit 4 and the chain.guide 168 in such a manner



2 is.first set as desired by rotating the handles 137, 25 148 (Figure 2). A
.continuous slide fastener chain Cis introduced into the sewing station 155
t hrough the gap_formng unit 4 and the chain guide 168 in such a. manner

-20- ‘that ¢gm of the element-free gaps Gis vertically aligned with the
sew ng-neeq?t®s 5 5 (Figure 12). Meanwgjle, as in Figure 12, a stack of fhy
- strips Fis placed on the stacker 8, and a single fly strip F2 is set on
the first feed table 10. Also, another fly 5 strip F2 is placed on the

~ second feed table 12; this fly strip F1 is supplied to the sewi ng station

155 by the pusher unit 112 for being set with its | eading end in alignnent
W th the corresponding element-free gap G 10 B As the apparatus 1 is
“started the flphat rdde RAMNhd e dsietlect g 6 -a@e_%%mfaalguperposed'
~relation to one another, and at the sane ti'ng, one side edge o6f the fly
~strip [err] i salhivgreshisdith rdhenldewisigdedlequsl,y sby Figuze @rinmed by the
- .cutter 6 (Figure 15 13). At that time since the belts 114 of the foot 113
- face to the sMeanylsitlei @s 186 Fidwref 12,str isgpajclr off ifdyr eltirdpky Fi dsr oduced
into the sewing station 155, causing the belts 114 to run in the direction
© indicated by #taFa%Wwa Fhe ffecker Bp and a sipglendlyewtadppFggiesses to
some extent, 3 i5 1ot 3I9VPL e (2814769 (RIS LT TEheh oHgp0! 200 when
5 L o g | |
strip F, is placed on the second feed ‘table 12; this
fiy strip Fl'is supplied to the sewing station 155 by-f
the pusher unit 112 for being set with-its-léading end ' -Q;J i
in alignment'with the conresponding-element-ffée éap G.
_10' As the apparatus 1 isfstarted'the fly sﬁrip Fl
and the fastener~chain C are sewn in superposed -
relation to one another, and at the same time, one side . \,).?'

edge of the fly strip F; is overcast virtually

 -simultaneously by being trimmed by.the-cuttef 6 (Figure
15 13). At that time since the belts 114 of the foot 113

face to the sewing station 155, thé.fly strip-Fl is

- reliably introduced into the sewing station 155,

(\ |

causing the belts 114 to run in the direction indicated
by an arrow in Figure 9. |
'hzo o As the sewing progresses to some extent, a timer
(not shown) is actuated (the timer is enérgized when
the element-free gap G is sensed), whereupon the piston
rod 127 of the'pneumatic'cylinder 126 is retracted,
. céusihg'the'fobt-ll3 to rise. At the same time, as the
25 piSton rod 84t6f the pneumatic cylinder 83

réciprocétes,.the cover plates 86, 86 are opened and

[RRT TR PO

closed, thus allowing the fly strip F; to fall on the |



the el ement-free gap Gis sensed), whereupon-the piston rod 127 of the
pneunatic cylinder 126 is retracted, causing the foot 113 to rise. At the
sane tine, as the 25 piston rod 84 of the pneumatic cylinder 8 . '
reciprocates, the cover pl ates 86, 86 are opened and cl osed, s ‘akl owi ng
the“#ry strip F1 to fall on the 21 gulHe plate 85 and t hen covering the
safe: fly strip F1, as shown in Figure 14. After the foot 113 has been
“rai'sed, a limt switch (not shown) is actuated to- ener gi ze .the 5 :
electronagnetlc clutch 131 (the power transmission 132 is .in condi tion for
reverse rotation, as described below). Accordingly, the pusher unit 112 is
retracted to a position above the first feed.table 10 i.s hit on its

‘actuator by the ghide gided oW khen Mbvering thelRamd @alyr %'E&Qge?:l
s in

clutch 131 is thereby de-energi zed, and the power transm ssion 1

condi tion for roastshown nin Bigane I rection as that of the notor!
rotation, thus stopping the pusher unit 112. Concurrently, as the plston
rod 127 of the 15 pnelddker the ifart L% tas deeon dad sedhe o démit13 is
1 owered onto the f| stru? F2 on the first feed table 10, and at the sane.
trme, ‘a timer (n%"(lg‘ﬁ'b %S |’zsecf°tlur?tre€s§t9n§é‘etr&1é@t &€ on of the

timer, ‘the 20 e'fCtEPo%aagé‘r?ééfc Cél‘{}tcc*h L3 & e%ran%%{&isgqo isz' |
T | is in condition for reverse rotatlon, as described . |
 _L-) o below). Accordingly, the pusher unit 112 is retracted
_to a position above the flrst feed table 10 is h1t on
its actuator by the sllde lll (Flgure 14).
io _— __:The_electromagnetlc clutch_l3l ;s.the:eby _
- ,déﬁenefgized, and the power transmigsion 132 is in
\;g-' -'. -fcoqditicn for :dtatibn'in the_s;me.diréctiqnias-that of
-.thé motor's rotéﬁion, thus.stopping-the éushe£-uni£.'
112. :Conéurrently; as the piston rod l2?:of_£he
15 .pheumatic cylinder 126.is-extended, the foot iié is_
lowered 6nto.the-fly strip F, on ‘the first feed table
10, and at the same time, é timer (not shown) is - |
" energized. |
In response to actuation of the timer,_the
20 electromagnetic clutch 131 iS'energized, causing the
éusher:unit 112 to push the fly strip Fz ffoﬁ the=first.
feed table 10 to the second feed table 12.
-Whgn the: leading end of the flylstrip F2 is
sensed by a sensor 172 (including a photoelectric
25 . transducer), the electromagnetic clutch 131 is
- de-energized, causing the pusher gnit llznto stoé. The

fly strip F, is thus stopped at that position. During



. ‘pusher unit 112 to push the fly.strip F2 fromthe first feed table 10 to

"~ the second feed table 12. Wen the leading end of the fly strip F2 is

-sensed by a Q%pr 172 (including a photoel ectric 25 transducer), the

el ectromagnetf ¢*cl utch 131 is de-energized, causing the pusher unit 112 to~
'stop.. The fly strip F2 i-'s thus stopped,at that position. During = 22 \J
that .. tlne the limt switch 173 is hit on its actuator by the slider 111
j(Flgure 15) at intervals. Wen the limt switch 173 is hit on its actuator
by the slider 111 after the trailing end of the fly 5 .strip F is sensed
by the sensor 174, the piston rod 101 of t-he: pneumatic cylinder 100 is
retracted (Flgure 17) cau5|ng the gripper 93 to nove toward the picker

assenbl y 9 haV' ﬁt‘ﬁﬁH %%. s¥u%tch' 7581k hquo}qﬂﬁttlsngc}:\glgﬁ gri per

,ng;h;ts-the_ll I'ts acfuat or, "and st
gri:pper 93 is Q%e %1%@4%81&16<@Eb99@61%h be QhQé%@al@”d the chanbers 68

- of ‘the first feéd tabl'e 10 are connécted with suction. \Wen the piston rod
- 107 of the prieumati C Giennd®le 1QMikts skakcactod B8 heEPBASEthOagehnabion of

15 the limt switch 175, the gripper 93 grips one side edge of the fly
fstrlp F3 p|cke@ybﬁhhh&lﬁﬁ@kealassﬁmbkytﬁeatradenglenﬂlgﬁrehéYflgnd at the
~same time, the piston-rod 43 of the pneumatic cylinder 42 i's noved upmardly
':ln F|gure 45 thugh@aﬁhnﬁgsﬁW@eél@Weﬁhﬂhéénsgg 174, the PlSton rod 101

of the pneumatlc cylinder 100 is retracted (Flgure 17), N

FRR o BN

cau51ng the gripper 93 to move toward the plcker ' K.) -
asSembly 9 having picked the nextrfly-strip F3 and
'waiting.' The grlper 93 hits the llmlt switch 175 on
10 1ts actuator, and’ stops. As the gripper: 93 is moved, a !
'valve 176 (Figure 2) is closed, and the chambers 68 of

the first feed table 10 are. connected with suction. - \,)

When the plston rod 107 of the pneumatic
cyiinder 106 is retracted in response to actuation of
15 the limit'switch.l75,.the gripper.93-grips-one-side'
edge of the fly strip F, picked by the picker assembly
9 as shown in Figure 17, and at the same time, the
piston rod 43 of the pneumatic cylinder 42 is moved
upwardly in Figure 4, thus causing the picker wheel 33
20 to rotate clockWiseYin Figure 17 to release the fly-
sﬁrip F3. The linit switch 175 is hit on its actuator
to energize a timer (not shown). |
" As the piston rod 101;of the pneumatic cylinder
100 is'extended in response to actuation of the
25 non-illustrated timer, the gripper 93 is retracted,
hitting the limit switch 177 on its actuator, and then

stooped. On the backward stroke of the gripper 93, the



20 "to rotate clockwise in FigUré 17°to reLeése the fly strip F3. "The
limt switch 175 is hit on'its actuator ‘to energi.ze ‘a timer (not shown). As

the piston rod 101 of the pneumatic cylinder 100 is extended i esponse to
actuation of the 25 non-illustrated tiner, the gripper 93 is racted,
hitN«fig the limt switch 177 on its acbu&ﬁow ~and then stopped. On the
backmard_stroke of the gripper 93, the -23 fly strip F3 is engaged by

the stop pirece 73 of the first: feed table 10 is thereby rel eased fromthe

| eaf springs 89, 90 of the fingers 91, 92, and is t her eby di sposed on the
feed table 10 in flat condition, as shown in Figures 16 and 18. As the
gripper 93 is retracted, the QUIde rod 102 and the valve 178 (Figure 2) are
di sengaged fron1f&&asnnm§mﬁ tis ®rgagede byalbthe 528p phesealBodEnghehe pi ston

rod 48 of the pneumatic c Ilnder 42 to return 10_its original position.

I'n response to- r%&#%&nﬁ (ﬁaQHﬁakﬁwlﬁpéPegﬁbYtH61§&F§€ frem shepiarf by the
gri pper hol der term atl sugt.i on of I rst feed abl e 10, Upon
act uation of tkquqﬁﬂq ffh%‘ ipger Blgﬁ %dda567 18 ¢ ﬁE Heumat i c

ey 15 g s o it rlé"%%ﬁﬁﬁ%%tﬁ??ﬂgﬁé‘én T
S_V\“Ch- 177, the sQio‘iJ‘rprlr{Qqures 16 and 18. S
L As the grlpper 93 is retracted the guide rod -
i\_} _ 102 and the valve 178 (Figure 2) are disengaged from
. | -_one another to open the valve 178, thus allow1ng the
i.plston rod 48 of the. pneumatlc cylinder 42 to return
10 =-1ts_-or:z._glrxagl position. In-response to retractlon of
the gripper 93, the valve 176 is opened;by'tnefgripper
N - ..holder 98, terminating the suction of the first feedu
_ table 10. | | |
Upon actuation of the limit:switch 177, the
15  piston rod-;07 of the pneumatio cylinder 106 is |
S extended, causing-the_gripper 93 to open. . At the same
"time the non-illustrated switch'is energized. Also
‘upon actuation of the limit switch 177, the piston rod
29 of the pneumatic cylinder 28 for the fly strip .
20 stacker 8 is:extended, indexing_the fly strip Epagainst
: the'upper!and lower stop bars 16, 17. Further upon
actuation of the limit switch_177, the piston rod 52 of
~ the pneumatic cylinder 51 is retracted, causing the
- swing plate 30 to be pivotaily moved downwardly until
25 it abuts the leading surface of the uppermost fly strip
4 of the fly strip stack.

Subsequently, when the non-illustrated tlmer is



29 of the pneumatic cylinder 28 for the fly strip 20 stacker 8 is _
extended, indexing the fly strip F against the upper and | ower stop bars
-16, 17.  Fur r upon actuation.of the limt switch 177, the piston.rod 52
of the pneunatd gcylinder 51 is retracted, causing the swing plate 30 to be
pi-votal |y noved downwardly until 25 it- @uts the | eading surface of the 1\
uppernost fly strip F4 of the fly strip stack. Subsequently, when the. _
~non-illustrated timer is '-24- energized in response to actuation of the
~linmt switch 177, the-piston rod 43 of the pneumatic cylinder 42 is _
l'ower ed, causing the pi.cker wheel 33 to rotate counterclockw se in Figure -
19. Thus the fly strip [err] 5 is sandw ched between the picker wheel 33

. ~and the picker diacs A h Befgddidald WERRIMRRN JFf Uie ANGikeLGiTRESi des
of the fly strip is afforded by the inventive apparatus. [If the side of
the. fly strip RthattHeagristhdh rdie sErAOENE Pntntitiz RYAiadeeCini gssensor)

is the front, such as denoted by exterior finishing or different shading

~ with colored fdmwexed t lmysistgorehreoghitikenf whise lp3sunmt irotagkei nder 59 for -
“the stop nechanism 54 (Figures 1 and 2) is retracted, the Iong stop bol t
115 57 bei ng h@lrnderadockwiisst hdiguge BiPock Thus the Ay ssmipaFy, if the
= Si ot t. fly strip F that fages the sensar. 179 is the reverse,
nikgepfitggeﬁgggggg%%dwiéﬁed bé%ween the_p%cker wheel 33 and the

' picker piece 34.

A discrimination between front and reverse sides v/
of'the?fly-strip'is affbrded_by the inventive |
apparatus.. If the side of the fly strip F that faces

10 the sensor 179 (é.é. a photoelectric sensor) is the
front, such as denoted by exterior finishing'df
different shading with colored fabrics, the piston rod Y,
* 60 of the pneumatic cylinder 59 for the. stop mééhanism
- 54 (Figures 1 and 2) is retracted, the long:stop bolt
15 . 57 ‘being held so as io abut the stop block 61. To the
contrary, if the side of the uppefmost fly strip F that
faces the sensor 179 is the reverse, the piston rod 60
is extended, the short stop'bolt 58 being held so as to
abut the stop block 61. Typically, in the manufacture
20 of jeans parts, successive fly strips are usually
stacked'in such a manner that.every other fly strip is
disboéednfront side down.

In case the frpnt and reverse of the fly strip

métefiél”cannot be reliably detected electronically, an
25 alternating switch may be providéd, overriding the -

sensor.__similarly,'if all fly pieces are stacked with

the same side np, the sensor may be overridden and the

R




i's- extended, the short stop bolt 58 being held so as to abut the stop bl ock
61. Typlcally in the manufacture 20 of jeans parts, successive fly strips"
are usual ly stacked in such a manner that every other fly strip.s di sposed
front si de down. In case the front and r erse of the fly strfipgd

cangpt be reliably detected electronlcal y, an 25 alternati n$*%itch nay
“be ‘provi ded, overriding the sensor. Simlarly, if all fly pieces are
~stacked with the same side up, the sensor may be overridden and the - 25-

approprlate stop sel ected. When the non-illustrated tinmer is energized in
response to actuation of the limt swtch 177, the piston rod 52 of the.
pneumatic cylinder.51 for the fly strip stock 8 is extended until the stop

- block 61 strikes the Gel Ehgdsmnng arm 30, with the fly strip
‘[err] picked thé? qgf%%#%ﬁﬁcfbg?mnse in Figure 20, and stops and waits

‘Wi th one side edge of tﬁﬁggIﬁhéﬂuam}ﬂymuskramedhmngerhessﬁéﬁrEFﬁeézln such

_that 10 - the fly strip 4 wll have been reoriented 9Q0 % 33 Eg | i near
axi-s when- deposi t&ghdré o faattatiiend afalkhe Admifs sp&Che |mg F upper nost

fly 'strip F4 is placed reverse side up, the pist n rod IS, . n until
‘the short stop bplétdB mid %P rfél%t%&“d}add'lg ﬂ’ %ﬁ' f?\fvl )r\(l'sg}ga?!E

-IS_FIngt ggdp:’vﬁl ;; gs;gmg\gpglz herlsSIg?teen % qnth.e He/ sﬁ:tord @JlL)‘ac'kr b1t OUChl ng
=" . o -strikes the stop bolt 57. The swing ‘arm 30, Wlth the
l\’; - fly strip F, plcked thereby, is turned clockwxse in
S Figure 20, and stops and waits w1th one side edge of
'.the fly. strlp Fyu touchlng the stop p1n 62, such that
1b the fly strlp 4 will have. been reorlented 90° about 1ts_
. anear axis when depQSLted on the first feed table 10.
Rcf'it' .. If the leading or uppermost fly str1p F4 is placed
N | reverse side up, the pzston rod 52 is extended unt11 N
the short stop bolt 58 strlkes ‘the stop block 61: The
iS sw1ng arm 30 stops and waits with the other 51de edge
.of the le strip F, touching the stop pin 62 -as shown
in Flgure 21, such that the fly Strlp F4 will have been
reoriented 270°,-about lts-llnear axis when deposited
‘on the first feed table 10.
20 | 'During the operations above, the element-free _
| gep éaof'the fastener chain C is sensed by the senser
180 (such as a photoelectric transducer). The
electromagnetic clutch 131 is thereby energized, and
the pusher unit 112 is advanced, thus supplying the fly
25 strip Fy again to the sewing station 155 in such a -
timed relatlon that the leadlng end of the fly strip- Fz

is aligned with the correspondlng element—free gap G.



-f|n Flgure 21, 'such that the fIy strip F4 will have been reorlented
-5270[err] about its linear axis when deposited on the first feed table 10..

120 . Duri t he operations above, the element-free gap G of the

G astener chai n@ s sensed by the senser 180 (such as a photoel ectric :
- transducer). TResel ectromagnetic clutchgl3l is thereby energized, and the\ul
“jpusher .unit 112 is advanced, thus supplying the fly 25 strip [err] again to

| ;the sewi'ng station 155 in such a tinmed: relation that the | eading end of the ..
" fly strip F2 is aligned with the corresponding elenent-free gap G . . 26 In

. 'kesponse to energization.of the non-illustrated tiner, the. el ectromagnetic
_fclutch 131 is deenergized, and the power transm ssion 132 is in condition -
~for reverse.rotation. The preceding steps are repeated for each fly 5 strip
- -obtai ned from the stlack®s®niser toeguengizaticontafhidies operation of the

:ﬂfapparatus The appar atus of_-the present invention may be used to attach the

“fly strips t@qaﬂﬁt%u%iﬁﬁﬁﬂbéﬁﬂﬁﬁ'1Ghef&é@éﬁépmﬂ%HQ¥%ﬁ stk deddped

':Wfastener chai,n. _ To set, pre- ped fastener chain, it irectly t hr eaded
through the dRafReRETat 260 SHE Doy RBIen - oReELE 3D 13t Sodihg of ati on

_:¥155 . To set gﬁgggn gaggeqev%§ggne%tgnabg |t 1s introduced. |nto the

jsemnng statlon
. - _ The precedlng steps are. repeated for each fly o .
> strip obtalned-from the stacker 8 for.sequentlal, o : .h_f_"
continuous operation'of the apparatus.' 3 o :__ :_ \u/
- The apparatus of the present 1nvent1on may be | |
'used to attach the fly strlps to either a pre-gapped R
-'10 ffastener chain or a non-gapped fastener chaln.- To. set

pre—gapped fastener chaln, it is directly threaded

O
through the chaln guide 168 and is then 1ntroduced into 'pM/

the sewing station 155, To set the non—gapped fastener

!

chain, it is'introduced into.the sewing station 155 via
15 the guide rollers_lsz,.162, the chain feed roller'163
and the chain guide 168. 1In the latter case,_the LUJ
photoelectric sensor 180 does'not work. '
Reference is directed to our co- pendlng patent application
‘No. 86/262¢ (Serial No. 2 l+4,llf ) entitled "Apparatus for sewing

20 - fly strips to sllde_Fastener chain" which is divided out herefrom.

25



15" the gui-de rollers 162, 162, the chain feed-raller 163 and the chai n
guide 168. In the latter case, the photoelectric sensor 180—dees not work. -

Ref erence i-s di‘rected to our co-pending patentl 86 12620
(Ser al No.-2,174,113 ) entitled "Apparatus fo m’ g!ﬂﬁmm strlps
slid astener chaln" which is divided euprherefrom ¢

met-hod of sewing fly strips onto a continuaus slide fastener chaln
conpr|5|ng the steps of: (a) -.passing a conti‘nuous slide fastener cha|n 5
t hrough 'a gapping unit for formng fastener elenent- free gaps in said chain
bet ween predeterm ned ungapped | engths' thereal ong; (b) delivering said
gapped continuous slide fastener, chain fromsaid gapping unit to a sew ng
station 10° defioedmby a sew ng machine; (c) successively feeding fly
strips from-a stack along a feed path to said sewing station; (d). -
detecting the gaps in shid Riméthed of ispping Hays tshzt psf- cadoh as goo ks aives

f eedi ng step; and 15 (e) advanC|ng respective fly strlps and chain
| engt hs t hr ough  shide séas tenex ghain f ForpUES i dhe fSItepst ©fs onto said

chain. 2. A nethod according to, claim1, wherein_.sajd fl%ﬁ trlps are semn--'h
td said chain substantlﬁﬁly %ﬁt41??ﬂ$¥ﬁ?°qﬁaﬁél neLi & Géﬁped

chaln s del'yerggréﬁégnaégébplng unlt for formlng fastener element free S
R .gaps .in said chaln between predetermlned ungapped lengths'a
F’; g therealong, '
(b) delzverzng sazd gapped cont;nuous slide
fastener chaln from said gapplng unlt to a: sew1ng statlon
10 deflned by a sewzng machlne, |
(e) succ=551vely feeding fly strlps from a stack
'-'EL/. - _:along a feed path to said sewing statxon-’_; |
o (d) detectlng the gaps 1n said chaln to trzgger the '-;
start of each suc~e551ve feﬂdlng step, and - . B
15. ; ‘._ (e) advanc1ng respectlve fly strips and chaln
lengths through said sewing statlon for sew1ng said fly
_strlps onto said chaln.
2. A method according to claim 1, wherein said fly -
strips_are sewn to said chain substantially even with the
20 rate at which said gapped chain is delivered from said
}":f_ - B ggapping'unit.- o | |
3. a method according to cla?m 1l or 2, wherein said
feeding step comprises: '
(a) plckxng an uppermost fly strlp from said stack
25 by grasping said uppermost fly strip intermediately of_the
face of said uppermost fly strip; and
(b) feeding said picked fly strip onto a feed

N

table.



' .strlps in said

“gapbiﬁg'unit 3.' A nethod according to cIa|n11 or 2, mhereln sald feedlng
step conprises: (a) picking an uppernost f4a¢—s%rrp*fT6ﬁT§§Ta—stack 25 by

jgrasplng sai d uppernost fly strip |nterned|atel of said :
c-uppernost fly strip; and (b) feeding sai d p| iﬂg ﬁﬂi to a feed -
table.-+ 4. A ngthod according to clgj I*CKi ng W/
step.. |ncludes gé%?lng at | east every other one of .the individual fly _
k through a 90[err] change in orientation: about its :
““linear:axis. 5 . 5. . A nethod according to claim3, wherein said

'llplcklng step |ncludes passing at |east every other one of the i ndi vi dual
fly strips in said stack through a 2700 change in orientation about its

‘l'inear axis. 6. Amethod_according to claim3, wherein sai 0 feeding
- step further $enphiBeshodpasaprgiagi §oprirda Biry whetadny lly onto a
-further feed table E i a first tlermﬁlongtwhlch said picked fly stripis
L furt hePigkkp@oSter, ip P§e§n965§éPH abnitRgsst &VeSY, c898 Gfer " beneat h

oo TSt A LSRN 6Dk 1Bl K0S, Shch Wbt KRS, U T
JRitpt (R i e SRR S R
ijrther' ‘5. A method according to claim 3, wherein said - -

picking step includes passing at least every other one of 3 | ; .

'the individual fly strips in said stack through a 270° o \EJ.éé

'_. change in orientation about . its linear axis.: | . :

6. A method according to claim 3, wherein said '
'flOa feeding step further comprises'_ pushing said picked flya

strip_laterally onto a further feed table havzng a first

' tier along which said picked fly-strip is further pushed.' o -é
.ltpartially into said sewing station, a second tier beneath . E
-said first tier along which said picked fly Strlp is still
15 ﬂfurther pushed into said sewing station for pick-up by said
sewing machine, and movable_first:tier surface means'for_ U
dropping said picked fly strip from said first tier to said
second tier. . '_' |
7. A method'accordintho claim 1, further“ |
'20;-comprisingi 'agjusting the orientation of_said,feed.path_
.relatiue to the direction of'&elivery of said gapped chain

to said sewing station.

-



20 conpr|5|ng adj.usting the orientation of sai d feed path relative to
the direction of delivery of said gapped chx g station.

29 8.© An apparatus for automatically feedi lmmmlﬁmmwwﬂ strips onto a
contj nuous slide fastener chain, conprising 4 séw hg statien defined by a
sew mg.Treichi ne for receiving fly strips and advancenent of sl fastener 5
chain {in succession theret hrough, a gapd¥ ng unit for form r@s’t ener

el ement-free gaps in said chain at predeternined spaced.inte s-al ong the'-_
Iength thereof, neans for advanci ng said chain .t hrough sai d gapping unit to

sai d sew hg statlon feedi ng neans for conducting a 10 succession of

fly- strips froma stackto said sevmng station, such that said fly strips
are sewn to said chal n substantlan# 2/ even Wi t{h gg rat at whi,ch sai.d chain
i's delivered f.rdm sl PEATREINFLE ARErERELSR é“‘io?n ensi ng gaps

rmans | PO R '%irﬁg%hi’c%é‘émf%“a}%‘?%f@ s ﬁté&‘%ﬂ.%ﬁé C;'ni” '15 A
3‘?25‘“‘)‘3;““”’%&%@43 (R VAR LRI R A AT BRI g o
¥ us”@e@%ﬂv‘l@%ﬂ?%@"ﬁﬁi da[cfl}’!zﬂ:.geﬁnent of slide. fastener '
) 5 chain in success:.on therethrough, a gapping unit for

’ \./ forming-.fastener element-free gaps in said chain at

- predetermined spaced intervals along the length thereof,
' means for advahcing said chain through said gapping unit to

said sewing station, ifeed.ing means for .cohduc.;:ing ﬁ_ |
10 succession of fly strips from a stack to saJ'_.:cli sewihg_ -
\,, station, such ﬁhat said fly strips' are Sewn. to said k:hain
-'_'substantj.ally even with the rate at wh:.ch said chain is

- ;t.f-del:.vered from sa:.d gapping um.t and detectmn means for- sen51ng '

' gaps in said chain being delivered to said sewing station, said detection

15 means in use triggering each successive cycle of said feeding means.
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A method sﬁbstantiélly as descrived with réference to
the accompanying drawings.

An apparatus substantially as described with reference

_to-and as illustrated in the:accnmpanying drawings.




