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APPARATUS FOR SEW NG FLY STRIPS TO A SLI DE FASTENER CHAI N The present
invention relates to the production of trouser closures for fly openings
and; nore particularly, to an apparatus for' semﬁng
succeSS|ve fly strips to a continuous slide 5 fastener cha|

manuf act ure of trouser closures for fly openings, Jst has bee ﬂnigcgfeed
successive fly strips to a sewi ng nachi ne one aftnot her by hand I n .
tiney relation to the automatic feed of a continus 10 slide fastener
chaln to the sewing machine. This known nethod is subject to human error
and worker fatigue, typically causing inefficient and non-uniform
attachnent of the fly strips. U S. Patent 4,362,116 discloses an apparatus
in 15 which successive fly strips are autonatlcally supplied to a sew ng

machi ne by nmeans of a conveyor. However, a workman's hand is still used to
pl ace the fly strips one after another on the conveyor. Further, in the
apparatus according to the U ' S. Patent 4, 362,116, -2- successive fly

strips are attached to a continuous slide fastener chain before

el enent-free gaps are provided in the fastener chain. To provide the .
el ement-free gaps in the fastener chain after the 5 successive fly strips
have been attached thereto, not '

" | | - APPARATUS FOR SEWING

FLY STRIPS TO A SLIDE FASTENER CHAIN

The present invantion relates to the production
of trouser closures for fly opeaings and, more
particulariy, to an ' . apparatus for
sewing successive fly strips to a continuous slide

5 fastener chain. ,.
In the manufacture of trouser closures for fly
opgnings} it has been known to feed successive fly
Lo, _ sﬁrips to a sewing machine one after another by hahd in
timed relation to the automatic feed of a continuous
10 slide fastener chain to the sewing machine. Tﬁis known
method is subject to human error and worker fatigue,
typically causing inefficient and non-uniform
attachment of the flf strips.

U.S. Patent 4,362,116 discloses an apparatus in

15 which successive fly.strips are automatically suppliéd

| to a sewing machine by means of a conveyor. However, a
.workman's hand is .still used to place the fly strips |
one after another on the conveyor. Further, in the

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



‘only retards the rate of production, but also causes the threads of the
'strips to be frayed or otherw se damaged during the el ement-free gap
form ng operation. This fraying of such threads inpairs follow ng 10

peri pher
even sew
di sadvant _
t he successive fly 15 strips nust always be fed in one and the sane

a€§§perations, such as threading sliders, attaching end stops- and

i ndi vi dual prospective trouser closures to trousers. Another
e of the apparatus according to U S. Patent 4,362,116, is thﬁt;

direction for a fixed attachnent oriéntation. It is inpossible to adjust

the feedingsdLEegkion @iyt Be-INECETR Ue elohell oPS WAL irapgct o the

" feeding direction o

faste chain to enabl'e production of pieces in

which 20 the;hedeyseuakrf bhatht bREoRke l@heRUS!ey «Qf iapised as attached to
the fastener chain. The present invention represents  a significant advance

in the art pyopi@eddingth@nfastener chaiappamat peovadel Whle- aut omatical Iy
attachi ng successive fly strips 25 to a continuous slide fastener chain,

i rrespecti velehenhefpeesgape oh themfastbner ghpdini afitke fthst ener chain or
the desired orientation of the individual fly strips -3 - with respect
to the fasteneeesnbve. ChA¥cBEAlRg have Peest azspebedothelietpresont

I nvention, there is provided an apparatus for automatically feeding and

sew ng

10

15

20

. 25

only retards the rate of production, but also causes
the threads of the strips to be frayed or otherwise
damaged during the element-free gap forming operation.
This fraying of such threads iﬁpairs following
peripheral operations, such as threading sliders,
attaching end stops and even sewing individual
prospective trouser closures to trousers.

Another disadvantage of the apparatus according
to U.S. Patent 4,362,116, is that the successive fly
strips must always bé fed in one ana the same direction

" for a figed attachment orientation. It is impossible
to adjust the Eeéding'directibn of the successive Ely
strips with respect to the feeding direction of the
fastener chain to enable production of pieces in which
the individual fly strips are variously oriented as
attached to the fastener chain.

The present inventicn-reptesents a significant
advance in the -art by providing an | apparatus
for full-automatically'attaching successive fly strips
to a continuous slide fastenek chain, irrespective of
the presence of element-free gaps in the fastener chain

or the desired orientation of the individual fly strips
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5 fly strips onto a continuous slide fastener chain, conprising :.(a)
a sewi ng station defined by a sewi ng machi ne for receiving strips and
advancement of slide fastener chain in succession therethr t 10

(b) delivery means for advancing said chain to said sewing stations and (c)
feeding means for conducting a succession of_fly strips to said seling ..
stationy, .said feeding neans conprising 15 . (1) means for
successively picking and transferring an uppernost fly strip froma stack,
sai d picking and transferting nmeans including a picker neans disposed for
pi vot abl e rotation adjacent the uppernost end of said stack for grasping
each successive uppernost. fy 20 strip internediately of the face

t hereof, said picker neans including a driven serrate wheel for causing

said fly ”tripwHth@é%PE’ _é?tﬁépdgégggégg;cﬁéé feed table neans for

recei ving each sard f1y stri n E'path over which said
successi on 25 of Tyl i sseg I d tahl e, means i ncl udes a

- 3a - two-tiered tab g\elc?dv%ﬁhé% ?i ?g é‘?i e?nggFaez g:\l/' r 1868 4 second
tier surrace, §ﬁggnfti16%t tihres Ud Z%gmp eréié},ng a retractabl e plate nmeans

for exposing said second tier surf ebeneatr, igid firit tier, surface
recei ving 5 each said ARPaLALYS pastematicalfys fegd @aoﬁﬂﬂki%ﬁw‘ﬂg
5 fly strips onto a continuous slide fastener chain,
O .comprlsings

(a) g aewtbg station doflnea by a sewing machine for
réceiving fly strips and advancement of slide fastener
chain in succession therethrough;

10 . (b) delivery means for advaﬁclng aald chain ko said
sewing station; and

(c) feeding means for conducting a succession of fly
atrips to said sewing station, said feeding means
comprising

! 15 | . (1) means for successively picking and
tranaferring an uppermost fly strip from a stack, said
picking and transferring means including a picker m2ans
disposed Eor pivotable rotation adjacent the uppermeost end

.of said stack for grasping each successive uppermost fly
20 strip intermediately of the face thereof, said picker means
including a driven serrate wheel for causing said fly atrip
to fold over during grasping;
(2) feed tabt; means for recelving each sald fly
strip and defining a feed path over which said succession

25 of fly strips passes, sald feed table means includes a



surface for pick-up by said sewing. machine while said first tier surface
prepares to receive the next fly strip; and (3) a pusher nmeans di sposed for
_back and forth novenment ever and al ong said feed path and novabl e between .
10 a | oyew'ed position-for engaging each said fly strip during a forward
movement alégg&said feed '‘path and a raised position dyring a return X
novenent al said feed path. According £+o0 a second aspect of the present

i nvention,. there is provided an 15 apparatus for feediwy
froma stack i individual fly strips to a sew ng machine for attaching said

fly strips LOGantiayaus ealide SPSENA &2k Par CRIRE SitGadl), B Sf pOLel

nmeans in. whic series o y strips are dispos one behin

a stack; 20 gecond tibR) strRuces) JERNSt{Lke IERSP! BUrERR URRAIIDSL 1 {4 Vs
strip in said stack internediately of its tace surface alld rotating Said

upper nost 1 yrstfagtanleepd ateOmeutisl FirCdnpsal g PEakar BRI qorgy ises a
claw arm di sposed for pivotal rotation adjacent to uppernost end of said

stack to 25 gurf&éé6t tReekbeneatti,n@alPofid b OfefabdrEh¥esirhide fiAGH
surface and a wheel positioned on said claw armand driven for rotation
for gr8sping apbreadd Slysatsip and pasding it td- saldf aeeonel atiere to-
said claw arm causing sald uppernost fly strip to fold over itself, said
cl aw ar m bef . HeFE¢@cEPrepichrupe bn madshivewing machineont idef fsexientEirst

angles of ratation during different cycles of said picket
tier surface prepares to receive the next fly strip; and

tJ).a pushar means dLsposed for back aﬁd forth ~
moéement avar and along said feed path ana movable between
10 a loweréd position for engaging each saild fly strip during
a forward movement along said feed path and a raised
pusitlion AQuring & return movement along said Eeed.path.
According to a second aspect of the present

invention,. there is provided an

15 apparatus for feeding from a staék individual
fly strips to a sewing machine for attaching said fly
strips ta:nnnt1nuous slide fastencr chain, comprising: o/

(a) a stacker means in which a series of fly skrips
are dlsposed'ohe behind the other in a stack:

20 (b) a plcker means for grasping the uppétﬁnst Fly
strip in sald stack intermediately of its face surface and
rotating said uppermost f£1ly stri§ outward from said staclk,
said picker means comprlées a claw arm disposed For pivotal
rotation adjacent to upgetmost end of gald stack to

25 frictionally holding a bortioh of said fly strip face
gurface and a wheel positioned on said claw arm and driven

for rotation for grasping a portion of sald fly skrip face
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5. nmeans; (c) a feed table neans |l eading to said sewing nachine; (d) a
feeder neans for retrieving each fly strip grasped and rotated by said

pi cker nmeans and releasing it 10. onto said feed table neaps, (e) a
pusher neans for advancing each fly strip Along said f-eed t : “-ans; (f)
means sensing the frontor reverse of the uppernost fly Strip
(g) means controlling selection of said -first and second angles |h
respbyse to said sensing. The invention will be described by way of exanple

St o AR FOVEA VAL LIRS o7 ERDPLOR 9,y rniae
enbodyi ng the _pres

of Fioure 1 Fliu tin £ Yo fliowet FEngrty: BaludRut iR, U9 PP ﬁé“i
[1-111 Fi Fi |
along 1|i ngs IV%llirV% @"’\?1393{ \6)‘15“\7% épéé]‘g%@t?%g?ergﬁ ?S’E’Pgn?i% gure 7 Tg gn

perspective vi ew, rtlaIIy roke, opdhead Jeaky 4
Figure 8 is a”ﬁ@?§ﬁe€F|vegﬂg%ﬁ [éhé¥€¥l %$§E§EQ 4gle atd plche

5 means;
(c) a feed table means leading to said sewing

machine;
pN (d) a feeder means for retrileving each fly strip
grasped and rotated by sald picker means and releasing it
10. - onto sald feed table meansa; ' |
(e) aipueher means for advancing each fly strip along
sald feed Eabie means;
(£) means senaing the frontor reverse of the

uppermost fly strip:

1s (g) means controlling selection of sald Eirst and

second angles in response to sald sensing.

The invention will be described by way of example with

reference to the accompanying drawings, wherein:-

Figure 1 is;a front elevational view of an
20 automatic fly-strip attaching apparatus gmbédying the
present invention;
Figure 2 is a plan view of the apparatus of
Figure 1; |
Figure 3 is a crpss-sectional view taken along

25 - line III-III of Figure 2;

Figures 4, 5 and 6 are cross-sectional views



away, of -a pusher unit; Figure 9 is a cross-sectional vidm1taken along line
| X-1 X of Figure 8; Figures 10 and 11 are cross-sectional 'views 1.0 taken

along lines X-X and XI-Xl, respectively, of Figure 1; Figures 12 through
16 are schenatﬁh plan views illustrating a sequence of operations of the

apparatus: a gures 17 through 21 are cross-sectional views 5 ,
illustrating manner in which a pickeyy assenbly and a first feeder '3i
operate. As in Figures 1-3, an automatic apparatus 1 for attachi Ng «

successive fly strips F one after another to a continuous slide fastener
chain in 10 accordance with the invention generally conprises a sew ng
machine 2, a fly-strip supplier 3 for automatically supplying the
successi ve f kakenr iadomnel Aiexr IvndViheV-Vo anide Wewt hg nespeoki2elgnd an

el ement-free gap formng unit 4 for formng 15 elenent-free gaps in the

f ast ener chaofi €lgure &y forminterval of a predeternined distance and for
feedi ng the gapped fastener chain Cto the sewing nachine 2. The sew ng
machi ne may be a cofigurieorklis ypepenspbetiweketiew t parct ialbly abpakenof
needles 5 for sewing 20 the fly strips F to the fastener chain C, a cutter
6 for trinm avappeofongisemtind| festijctablehe i ndi vi dual

5 ' Figure 8 is a perspective view, partially broken
away, of a pusher unit; |
Figure 9 is a cross-secﬁional view'taken along
line IX-IX of Figure 8; |
Flgures'lo and 11 are crose;sectionallviews

10 taken along lines X-X and XI-XI, respectively, of

Figure 1;
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fly strip F, and a needle 7 for overcasting the trimed | ongitudi nal edge
of the individual fly strip F. The details of the sewing machine itself are
not pertinent 25 here and its detailed description is omtted for clarity.
As shown in Figure 2, the fly-strip supplier 3 includes a fly I p
stacker 8; a picker assenbly 9 for picking up the fly strips F ofetafter
another fromthe stacker 8, a first feeder 11 for receiving the. fly strips
Fto wfirst feed table 10, -and a second feeder 13 for feeding the fly
strips F fromthe first feed table 10 to the sewing nachine 2 via a second
feed table 12. As shown in Figures 2 and 38, Sthe fly-strip :
stacker 8 includes laterally spaced pair of side plates 10 15, 15 nounted

on a table 14 and connefLguras 1RecFRIPugmtl@mREd\ShIRI L |BLath &y supper
and | ower stop ba 1 7. A pusher bar 18 of C-shaped. cross-section is
i sposed bet pentLResEraELpy ap L8896nsR" of, lofer 6 ol 8 IS astARA b A
link 19 is pivotglky 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 slot 21 of a

guide 20 fixed on the tpbkgrdd. 17 chtoligr321 W& edids LSl i@z as

the link 19, is pivotally connected at one end to a bl ock 26 nmounted on 20

the table 14 §n oppasti&tinyath®mamnéheiguittic?Qa witkdrmasHentls qidder end
a pin 25 slidably received in a
a first feeder operate.

d As shown in Figures 1-3, an automatic apparatus
1 for attaching successive fly strips F one after
another to a continuous slide fastener éhain-in

10 accordance with the invention generally comprises a
sewing machine 2, a fly-strip supplier 3 for
automatical;y supplying the successive fly strips one
after another to the sewing machine 2, and an
element-free gap forming unit 4 for forming

15 element-free gaps in the fastener chain C at a uniform
interval of a predetermined distance énd for feeding
the gapped fastener chain C to the sewing machine 2.

The sewing machine may be a conventional type on
the market. It includes a pair of needles 5 for sewing

20 the fly strips F to the fastener chain C, a cutter 6
for trimming one iongitudinal edge of the individual
fly strip F, and a needle 7 fbr 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 detailéd description is omitted for
clarity.

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



slot 24 in the other end of the pusher bar

pivotally connected at the center to one another in vertically spaced

rel atian by nmeans of a 25 stepped pin 27. A reciprocable piston rod 29

extends froma pneunatic cylinder 28 nounted on the table 14, .and is -

pi vot al l.y czggﬁcted at its free end to the link -7- 19 at a position
d

bet ween one
i s extended,

t he pusher bar

18. The two links 19, 23 are

of the link 19 and the stepped pin 27. As the piston rod 29

17. As the pistgn rod 29 is_retracted, t h b 18
backwar dl y Fn’thEcFP9§§t?i§l§f§EﬁéP %#a?ggrBgzkgiphgé%ﬂb?égﬁﬁggzdb 8RF

opposite ends to t

Shown i-n

Fi 2 d 10,3, . ' | t - ' _at
f Ir gg{ e3ppe‘ranpor Pf’ﬁ‘ﬁ"%%eﬁl \CI)EI.QST%_%Y& €SE§§§ :gséerrgr%l %ééi?iéﬁs%ﬁﬁ%?q{eat V\g
oppos, to ends 15 TRRSE 7% te M E0ERLE DL B Y g e e i nal s

e respective si de

31, 31 is nountggr Dis OPPES| 4 e DNgls fded healslé NP pl i@ B evvhd Meanitr

forwardly therefrom a shaft 32 being rotatably supported on the [ournals
31. Three segral® focrkfeedimgl sh@3f1lB3stipard from cthe | Tigsty £

18 is noved forwardly of the fly-strip stoc
in parallel relation to the upper and |lower stop bars 5 16, 17 to push a
stacked row of the fly strips F agai nst~tBe Tpper and | ower stop bars 16,

nted on

the shaft 327 and are sgaced at equal 20 distances, along the s éﬁé 32.. Three

pi cker pieces 3dable 1

10

15

20

25

to the sewing machine 2 via a second
“table 12.

As shown in Figures 2 and'3, the fly-strip
stacker 8 includes laterally spaced pair of side plates
15, 15 mounted onla table 14 and connected at their
front'end by vertically spaced upper and lower stop
bars 16, 17. A pusher bar 18 of C-shaped cross-section
is disposed between the side plates 15, 15 and is
slidable on the téble 14. A link 19 is pivotally
connected at one end to one end of the pushér bar 18,
and has at the other end a pin 22 Qlidably received in
a slot 21 of a guide 20 fixed on the table 14. A link
23, which has the same lenéth as the link 19, is
pivotally connected at one end to a block 26 mounted on
the table 14 in opposite relation to the guide 20, and
has at the other end a pin 25 slidably received in a
slot 24 in the other end of the pusher bar 18. The two
links 19, 23 are pivotally connected at the center to
one another in vertically séaced relation by means of a
stepped pin 27. A recipfocable-piston rod 29 extends
from a pneumatic cylinder 28 mounted on the table 14,

and is pivotally connected at its free end to the link

;)

.-
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each.having on it,s lower end a claw 35, are nounted on the swing plate 30
I n 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

i ndi vidual fly-strip F therebetween. As shown in Figures 1 and 4, a _
drive unit 36 of the picker assenbly 9 includes a pivotabﬁgéizusbﬁg 37
secured to the right end of the swing plate 30. The housi has"a pair
of sige plates 38, 38, between which a shaft 39 is fixed. A geneva or
sector gear 40 is rotatably nmounted on the shaft 39. The rotatable 5 shaft
32 extends between the two side plates 38,738 through the journals 31, and
is rotatably supported thereby. A small gear 41 is fixed to the rotatable
shaft 32 and nesifeftnia Pasic igandbetvgear ose. eod PhethBudinl 3%, 2adpkk@nmatic

li nder 42 i t bet \ 1Q the f i de pl .38, 38. .A.pi d

L vortical 1y oRRRES g « ndsyABeLsEon rRfaas 43 nEeneedl, 8oe ) °
ted at its | d.to . i ectd f th

Cotoral Carm 45 RARHRF B3 A1 i3 MoVl dlhattn gl oF EndCRTYISUEED Shock |

of 15 the pistory r,-tq,ld (P%}aar.‘]l.é.e?.ﬁlrtel & 1K gcgld%hbhhgg% kha qa%é%esgt? Bers

bi furcated end por en thread y extéends into a plate
connecting the typ sidedl B&tatked\rouwn @£t kBebelly 4&rapparr of

conpression springs 48, 49 is nounted between the head of the bolt 20 46
and the arm 45 apfhiitvate uppdratand lowert istéopl bags 16, 17. As the
~ - piston rod 29 is retracfed, the pusher bar 18 is moved
backwardly in the fly-strip stacker 8.
The-picker‘assembly 9, as shown in Figures -2 ang
10 3, is pivotally connected to the fly-strip stacker 8 at
a front uppef portion thereof. The picker assemﬁly 9
extends between the two siée_plates 15, 15 and has a
swing plate or arm 30 pivotally connected at opposite
.ends to the respective side plates 15, 15. A pair of
15 journals 31, 31 is mounted on oéposite ends of the
swing 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 ﬁz and are spaced at equal
20 distances along the shaft 32. Three picker pieces 34,
each having on its lower end a claw 35, are mounted on
‘the swing plate 30 in opposite relation to the three
picker wheels 33, respectively, sé 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

_6f the picker assembly 9 includes a pivotable housing



47, respectively. Accordingly, when the piston rod 43 of the pneunatic
cylinder 42 is noved upwardly or downwardly, the shaft 32 and thus the
pi cker -wheel 33 rotates clockw se or counterclockw se, respectively. 25

As shown in Fi
pl ates 38, t
t he SW ng

ures 1, 2 and 5, on the outer surface of one of the side
is a gear 50 nounted on the fixed shaft about which axis
te 30 is pivotable. The gear 50 is fixed to the side plq£§

38 and nmeshes with a rack 53 supported by the piston rod 52 of the

pneumatic cylinder 51 nounted on the table 14. Accordingly, when the

pi.ston 5 rod 52 is extended, the swing pl&e~30 is pivotally noved upwardly

and to the contrary, when the piston rod 52 is retracgted, the swi ng plate
Todeaeasantar &h

30 is pivotaIIy3

War Br§. TAFREBdeehafklenF¥4ang sPEREB03Rd aFhacent

to th i st i tri .Lh t which th
i ston Fod o2 | B0udEaknal Ak AOpREF PECPABETREARELAD T P8 MRk B Vot
moverment of theygWeRJaP5RAEE399T 95 RiREEDOSE esﬁseigsgpggée&e %@@isi p

mechani sm 55 has a | ever 55 pivotally nmounted”on t

poriion of a

bracket 56 nmoungigdreBatlBlyambeéntdd dh #he LRYLE 3P.Carké CSoikMEe €Nd t WO

stop bolts 57,

58 of different lengths threadedly extending into the | ever

55. The ot hes eabHaft BRecektendsSbetweenvbhel tyocsidecpratés 3he P ston rod
60 of the pneumatic cylinder 59. Upon retraction of the piston rod 60, the

20 long stop borhrégghbthe douvrapls| 3tk sudnbsinretabablnesupported

10

15

- 20

25

thereby. A small gear 41 is fixed to the rotatable o/
shaft 32 and meshes with the geneva gear 40. On the
housing 37, a pneumatic cylinder 42 is mounted between
the two side plates 38, 38. A piston rod 43 vertically
extends through the pneumatic cylinder 42 and is
pivotally connected at its lower end to a projection 44
of the geneva gear 40. A lateral arm 45 having a
bifurcated end portion is mounted on the upper end of
the piston rod 43. A bolt 46 extends through the arm
45 at the bifurcated end-portion and then threadedly
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
46 and the arm 45 and between the latter and the plate
47, respectively. Accordingly, when the piston rod 43
of the pneumatic cylinder 42 is moved-upwardlj or
downwardly, the shaft 32 and thus the picker wheel 33
rotates clockwise or counterclockwise, respectively.

As shown in Figures 1, 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
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pi ston rod 52 of the pneumatic cylinder 51. Reversely, upon extension of
the piston rod 60, the short stop bolt 58 abuts the stop blo 61. In front

of and above the picker assenbly 9, a 25 predeterm ned. nunb f stop pins
62 are held in an upright franme including a pair of spaced: kets 63, 63
fixed to.the upper portions of the two side plates - - 10 - 15,45 and are

al so held by a crossbar or bridge plate 64 extendi ng between the two
bracRets 63, 63. As shown in Figures 2, 3 and 6, the first feed table 10
conprises three spaced table nenbers 65 S supported on the table 14 in
front of the picker assenbly 9 and in.parglel relation thereto, each table
menber 65 including a horizontal plate assenbly 70. The horizontal plate
assenbly 70 comswisgs platep;36r igl piwo88ble.| ofbe geareS587is ahiixed pteki ng
rubber 69 10 disposed between _the upper and | ower plates 66, 67 defining

t her ebet ween an t&er sifgnPdateg38canf mephesnviathpRaFacksidngrprapted

supported by a pair of legs 71, 7 sqQ that .the three hotizont pl at e
assenbl i es 70, P9, the Qﬂé%BPsﬁSQe%QIﬁgatgﬁmPFﬁuﬂaEbﬁnﬁﬁ?iﬁéeﬁo - zont al

I . The. I 66 I i f | ' 2.
goﬁgﬁnicat?n;paﬁ%wgﬁﬁgegPrtE%Zﬁ%BEeg ?'gagcgogéggg%Ygg§9%§g§%%0%%§??%n1the

pi cker 9. The three air chanbers

. 68,, 68, 68 communi cate_w not her
via a suctiof prpd 72 dP566§SBdS€PoﬁP?hEWFBﬁBPEQEe 56" £s "biYoLf1f
moved upwardly and to the contrary, when the piston rod

52 is retracted, the swing plate 30 is pivotally moved
- downwardly. a stop mechanism 54 is dispdsed ad jacent
to the piston rod 52 in order to restrict the extent to
10 which the piston rod 52 is extended, thus restricting
the amount of upward pivotal movement of the swing
plate 30 for a purpose described below. The stop
mechanism 55 has a levér 55 pivotally mounted on the
‘upper portion of a bracket 56 mounted on the table 1l4.
15 The lever 55 carries on one end two stop bolts 57, 58
of different lengths threadedly extending into the
lever 55. The other end of the lever 55 is pivotally
cognected to the piston rod 60 of the pneumatic
é&linder 59. Upon retraction of the piston rod 60, the
20 long stop bolt 57 abuts a stop block 61 mounted on the
piston rod 52 of the pneumatic cylinder 51. Reversely,
upon extension of the piston rod 60, the short stop
bolt 58 abuts the stop block 6l.
In front of and above the picker assembly 9, a
25 prédetermined 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



20 plate 67 so that when a yacuun1(not shown) is in operation, the
individual fly strip Fis stably held on the horizontal plate assenblies 70
by suction. As shown in Figures 1, 2 and 7, the second feed table 12 is

di sposed o e .table 14 in series with 25 respect to the first feed-table
10 witha | .space between the two feed tables 10, 12. A pair of spaced
base bl ocks 75, 75 is nounted on the table 14, each - 11 - base bl ock*%5

having a guide rod 76, 77 extending beyond opposite sides of the respect¥ve
base block 75. A pair of slides 78, 78 is slidably supported by the two
guide rods 76, 77. The two slides 78, 78l&t& 5 relatively novably
connected to one anot-her, via a |ever 79 and ggpair

|

f links .70, &0
pivotally connddred? &2 @aFe Iael\F&_ 4, 0% qséb@r%ds‘?"'l %‘3@&& pgfte
rotatably munt&ﬁ‘gﬁ etntag_;gqamﬁel}%eged s:lh%eq._woeq, Kt Wpergend to a

m dportion of t ever ially extending arm 10 82 is nounted on

the shaft 81 at its mxdPQHdweN idNGiigure@SClrdnd ¢,! THe &9 @td fledga pi ston
rod 84 of a pneumatic cylinder 83. guide plate 85 is secured to the upper

face of the guiwhid Q@K colfprifes)thRaNspiice®m dable mbars(®G shown). A
pair of cover plates 86, 15 86 having an L-shaped cross section is secured

to the side sf acamppefrtdie ol ither £akle A8 imefrentt \ofl \thebpimkaas of machi ne
screws 87, 87 (Figure 1) in such a manner that the cover plates 86, 86
cover the gui dassembly 9 and in parallel relation thereto, each table
| member 65 including a horizontal plate assembly 70. A
The horizontal plate assembly 70 comprises an upper
plate 66, a lower plate 67, and a packing rubber 69
10 disposed between the upper and lower plates 66, 67
defining therebetween an air chamber 68. Each
horizontal plate assembly 70 is supported by a pair of
legs 71, 71, so that the three horizontal plate. |
assemblies 70, 70, 70 are disposed in a row in a common
15 horizontal plane. The upper plaﬁe 66 has a plurality
of small openings 72 communicating with the air chamber s
68, and A stop piece 73 across from the picker 9. The ~
three ai: 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 indi&idual 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 respect 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 14, each



plate 85 and also that the top faces of the cover 20 plates 86, 86 are

|l evel with the top face of the first feed table 10. Preferably, the
tespective confronting inner edges 88, 88 of the two cover plates 86, 86
are spaced apart fromone another by a distance snmaller tha e wi,dth of
the individual fly strip F. 25 Accordingly, when the plStOé%%ﬁd'&A of the
pneumatic cylinder 83 is extended, the two cover plates 86, are noved

t owargr 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 vert'dar opening facing to the guide

pl ate 85, such that t he secqnd, feed table h two operating tiers. As
shown in Figures >2S§n&® itﬁg PFV&ngéeEEF ?1‘?9 ﬁﬁan?%de RFeffEdable 14 in

ConT I Ont! 19,1 ) 2Bl o8R8 gRISEEOL e h bl IFe  bESH, 088 LS 10
[T =h,! poder 11, MOBRLESSE a1aukRnon, 9%a) 56) Ui Ao UPEiRROLLEIEY Lidoer s
respectively. Thewboguidgpeodsi mger 791 @he ewePSLi&Es bygpord ikgonnectlng
plate 94 and two connecting rods 15 95, 95 in spaced relation to one
anot her. The Bourelletdwvellynporabdg aoaneoheéctedohg ahethen eilnnecidvygr r ods
96, 96 and are s 3C§gde°gLf?eo?n§§Q§§ 7g 80 pivotally connected to
S’ - the lever 79 at opposite ends. A shaft 81 rotatably
mounted on the table 14 is secured at its upper end to
a midportion of the lever 79. A radlally extending arm
10 82 is mounted on the shaft 81 at its midportion and is
‘connected at its free end to a piston rod 84 of a
pneumatic cylinder 83. .A guide plate 85 is secured to
the upper face of the guide bloeks 75, 75 by means of
machine screws (not shown). A pair of cover plates 86,
15 86 having anlL-shaped cross section is secured to the
side faces of the sliders 78, 78, respectively, by
means of machine screws 87, 87 (Figure 1) in such a
manner that the cover plates 86, 86 cover the gulde :
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 10. Preferably, the respective confronting
inner edges 88, 88 of the two cover plates.ss, 86.are
spaced apart from one another by a distance smaller
than the width of the individual fly strip F.
25 Accordlngly, when the piston rod 84 of the pneumatlc
cylinder 83 is extended, the two cover plates 86, 86

are moved toward one another, sliding on the guide rods



di stance equal to the distance between the upper fingers 91. The four
lower fingers 92 are supported by 20 |Iinks 97, 97 and are di sposed
slightly downwardly of the respective upper fingers 91. Preferably, the
upper and lower fingers 91, 92 are di sposed upwardly ‘and downwardly,
respectivel f the top face of the first feed table 10. A gripper hol der
98 suppbrts{%ﬁ?ﬁts 25 upper portion the gripper 93 via connecting rods .99,
99 and is seCured at its |lower portion to the end of a piston rod 101 of"q
pneumatic cylinder 100 nounted on -3- the table 14. Accordingly, in
response to retraction of the piston rod {191, the gripper 93 is noved

t hrough the space between the table nenbéeérs 65 of the first feed table 11

and al ongsi de tfig tapl € RS Thirer ¥, Shdd&H¥ igiond3deetigr ns to its

original position in response to extension of the piston rod 101. In order
to facilitate thdtrdopeprihedftidegidplatds 86 P86 arfe guived awdy 102,
102 is fixed to the | ower portion of the gripper hol der 98 at. opposite
sides and is guimem dfisth\otther rledvigg de verdicall @Penlit®, fasdpgettiovel y. A
pneumatic cylinder 106 is di sposed between a bl ock 104 nounted on the top
of ~the gri pper %hs didss phaten 8% ojsaah dhatoThepdacend SeedhFabdef A@m one
of the links 97. When a piston rod 107 of the pneumatic cylinder 15 106 is
retracted, tshe Bawdive (GRAFRGADEURFS -gri pper 93 is noved toward the upper

finger 91.'Reversely,-ggm¥hown in Figures 2 and 3, the first feeder 11 :
is mounted on the tabie.i4 in confronting.relation to ~
the picker assembly 9 with the first feed table 10
disposed between ;he first feeder 1l and thé picker
10 assembly 9. The first feeder.ll comprise# a gripper 93
including upper and lower fingers 91} 92 having at |
their gripping ends a pair af leaf spriﬁgs 89; 90, 
respectively. .The'fouf uppér fingers 91 are supported
by both a connecting plate 94 and two connecting rods
15 95, 95 in spaced relatidn to one'another. The four
lower fingers 92 are connected by the two connecting g,
rods 96, 96 ahd are spaced from one another by a
distaﬂce equal to the distance between the upper
fingers 91. The four lower'fingers 92 are supported by
2d links 97, 97 and are disposed slightly downwardly of
the respective upper fingers 91. Preﬁerably, ﬁhe.upper
and lower fingers 91, 92 are disposed upwardly énd
downwardly, respectively, of the'top.face of ﬁhe first
feed table 10. A gripper holder 98 suppofﬁs 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

piston rod idl of a pneumatic cylindér'loo mounted on



o

the piston rod 107 is extneded, the | ower finger 92 is noved away fromthe
upper finger 91. As shown in Figures 1-3, 8 and 9, the second 20 feeder 13
ks di spesed above and along the first and second feed tables 10, 12 for
feeding the fly strips Fon the first feed table 10 to the sewi ng machi ne 2
via the second feed table 12. A bracket 108 is disposed adjagew{- 10 the
sewi ng nmachi ne 2. Four spaced rods 109 25 are supported by 'r-acket 108
and &« end horizontally froman upper portion of the bracket¥08, free ends
of the rods 109 being connected by an end  -14- plate 110. Two of the
four rods 109 are di sposed adjacent to thelfii+st and second feed tables 10,
12 so that a slide 111 is slidable longitudinally of these two rods 109. A
pusher unit 112 tBenbabledlén thecdrdingky, 1in mesponssitie. refragttdon in
Figures 8 and 9, a foot 113 of the pusher unit 112 has at opposite sides a
pair of endl ess ®fl the 1pistqareddl @k, i the grirrer oh3 dpmgved ithforsd Each

belt 114 is noved about a roller 116 aggL one-way C té¥1 %}7 .0 as to run
only in the 10 dERecEPase; herrasrdths rW??@lﬁii%}%r & efof”a? ur pose
d i bed bel ow. _A f.th j ect] ' ' I t ed,
by s pin10s toraesi FRFlachh fiq; SeRiei G Y atnd plindbLle: FaRgECt ©
rotatably S“pporgﬁgﬁgﬁiggéfré'C@ét&%fgfiéﬂéks'%EaéﬁﬁéiJﬁbéﬁtﬂéﬁeﬂﬂ n 121 is

slightly incl%ne Spect to the _
response to extension of the piston rod 10l1. In order

~ to facilitate this movement of the gripper 93, a pair
of gquide rods 102, 102 is fixed to the lower portion of
the gripper holder 98 at opposite sides and is guided
10 by a pair of guide blocks 103, 103, respectively. A
| éneumatic cylinder 106 is disposed between a block 104
mounted on the top of the gripper holder 98 and a
projection 105 upwérdly éxtending from one of the links
97. When ; piston rod 107 of the pneumatic cylinder
15 106 is retracted, the lower fingér 92 of the gripper 93
is moved toward the upper finger 91. Reversely, when
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 feeding the fly strips F
on the first feed table 10 to the sewing'machiqe'z via
the second feed table 12. A bracket 108 is disposed
adjacent to the sewing machine 2. Four-spaced rods 109
25 are supported by the bracket 108 and extend |
 horizontally from an upper portion of the bracket 108,

free ends of the rods 109 being connected by an end



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

descri bed below.. Preferably, the amount of inclination of the pin 121 is
20 adjustable. A pair of -bolts 122, 123 extends into one end of the:foot
113 and a frefend of the shaft 119, respectively. Between the two bolts
122, 123 an ¢@té€nsion spring 124 is nmounted in order to stabilize the =
position of t¥e foot 113. A projection 125 extends 25 upwardly froma

m dportion of the shaft 119, and is pivotghly connected at its upper end to

the end of a piston rod 127 of a pneunafi ¢ cylinder 126 pivotally - 15-

mount ed at one ggggngﬁge'gg%%a%glFaga%gu}lgbdécgg?dgggl&iﬁggsggthe pi ston

rod 127 is exte e f S | owered onto fhe cove

second feed tablygjheenReesr £8kY £iv8eNahACsBEShanceed 2abldsi sorethaghed,
the foot 113 is raised fromthe cover plate 86. Aninteriorly threaded

sl eeve 128-is seguked gQidkelothes siiddabaeeclohgilkedihadeyldt endse
t hreadedl y engages a screw 129 rotatably supported between the bracket 108

and the end pl ateolt@dsThe9scr awphdfersuh@t QRRr dki meuyteansactrd With a
mot or (not shown) via an el ectromagnetic clutch 131 nounted between the
bracket 108 &ndsdddelellbr atkenelsddend ABsshown inpBhgnresafsandsPenali3?2

fixed to the underside of the table 14. . The Bomer transm ssion 132 is
operative to foot 113 of the pusher unit 112 has at opposite sides a

pair of endless belts 114, 114 and at its midpbrtion a
! projection 115. Each belt 114 is moved about_a roller
116 and a one-way clutch 117 so as to run only in the
10 direction indicated by_én.arrow in Figure 9, for a
purpose described beiow. An upper end of the.
projection 115 is pivotally connected, by a pin 121, to
a bifurcated projection 120 extending from a shaft 119
rotatably supported by a vertical plate 118. The axis
15 of the pin 121 is slightlf inclined with respect 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, fo: a purpose described below..
Preferably, the amount of inclination of the pin 121 is
20 adjustable. A pair of bolts 122, 123.extends into one
end of the foot 113 and a free end of the shaft 119,
respectively. Between the two yolts 122, 123 an
extension spring-124 is mounted in order to stabilize
the position of the foot 113. A projection 125 extends
25 wupwardly from a midportion of the shaft 119, and is
pivotally connected at its upper end to the end of a

piston rod 127 of a pneumatic cylinder 126 pivotally

e 86 of the

g)

=
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15 transmt rotation of the driving shaft of a non-illustrated notor to
the screw 129, with or without changing the direction of that rotation by
neans of an el ectromagnetic clutch (not shown). The el ectromagnetic clutch -
131 is operative to disconnect the screw 129 20 fromthe -i.llustrated
nmot or, thuS stopping rotation of the screw 129. Thus mﬁté§::> power
transnmission 132 and the el ectromagnetic clutch 131, the ew 1.29 may be
rotaf®d in either direction, or may be kept from being rotated, as desired.

25 - As shown in Figure 1, 3, 10, and 11, the table 14, which
supports the fly-strip supplier 3, is suppckbetl on an upper support 135
whi ch includes a pair - 16 - of side plates. 133, 133 connected by a pair

of pipes 134, 134noiRted) atrere #nfliien Hosentdaalbomplate ddié. of L-shaped
0 12 T AR, O ST 8 T 1 e
of bolts. Wth t n e at es
133, the table 14.] ! b | cal i in R i_th

respect et oat hg suf)%)%‘f‘gpi{gSsteAf%énﬂ&ﬁc(g Afétf‘( {%}e‘é}%o‘ﬁ%e@l@rgetgﬁse r%z)rtl.' Sof -t he
table 14 in Ordersicgor&&‘cé &d i%%o%{iﬁ.m‘ﬁé@?séﬁg} %55?%% b‘istéf]z:%ﬁw 10

138 extends fromt andl e rough a journadl I xed“to t

e e, L, 4 L0b o Mg il et et
_ plate 86. An interiorly threaded sleeve 128 is secured
e to the other side face of the slide 111 and threadedly

engages a screw 129 rotétably supported between the
bracket 108 and the end plate 110. The screw 129 is

10 operatively connécted with a motor (not shown) via an
eléctromagnetic clutch 131 mounted between the bracket
108 and'another bracket 130 and also via a power
transmission 132 fixed to the underside of.the table
14. The power transmission 132 is operative to

15 transmit rotation of the driving shaft of a
non-illustrated motor to the screw 129, with or without
changing the direction of that rotation by means of an

= electromagnetic clutch (not shown). The électromagnetic

clutch 131 is operative to disconnect the scréw 129

20 from the non-illustrated motor, thus stopping rotation
of the screw 129. Thus with the power transmission 132
and the electromagnetic clutch 131, the screw 129 may
be rotated in either direcﬁion, or may be kept from
being rotated, as desired. _

25 As shown in Figure 1, 3, 10, and 1;, the table
14, which supports the fly-strip supplier 3, is

supported on an upper support 135 which includes a pair



screw 138 is prevented by a pair of stop rings 141, 141 15 disposed one on’
each side of the journal 139. The upper support 135 is in turn supported on
a |l ower support 144 which includes a pair of side plates 142, 142 and a -
horizontal plate 143 extending between the two side plates 142, 142.-In
Figure 1, a ot 20 receptor 145 (Figure 11) is fixed to the top of the
hori zont al pégée 143 so as to be disposed under the second feed table 1%
The pivot ret€ptor 145 is receptive of a.pivot 146 fixed to the under si e

of the upper support 135 so that the upper support 135 can be 25 pivotally
noved on the |ower support 144 in the eéifgctions indicated by the arrows

147 (Figure 2). Since the rectangul ar pipe 134 of the upper support 135

- 17 - slides off shdet ppasesf 333 ,o0k3Bheonnghtedabyvacpelri of Fpgpes 1) side

plate 142, thli pi votal notion of the up Eer support 135 wi Il _take place
stably and rel FaBry13A Rawipg 248ertapss FHeGrBﬁstﬁécF%Bﬁt of PALT|@fier

t 144 f { th
support 135. '2"%9 éZgu‘é‘éeeﬁai‘iﬁ%Hhhibﬁzh%l a%ﬁ%gﬁhﬁau{an a journal 150
fixed to the t | h d
through a nu 1898Fs3a8 BE' ERE"EARIR iColieadink Mol BEETRELY, B T00°
The acci denkal ghgaB¥RbN LT béEﬁeéﬁréﬁélﬂQxﬁ PEGVSH&thQYSQdQ%iaﬁ’ésStOD

rings 152, 152 disposed one on each side of the Journa 150.7 As shown
133, the table 14 is movable vertically (as wviewed in
Figure 2) with respect to the support 135. A handle
137 is provided on the front of the table 14 in order
to facilitate this movement of the table 14. A screw
10 138 extends from ﬁhe handle 137 through a journal 139
fixed to the underside of the table 14, and then
threadedly extends through a nut 140 fixed to the
- rectangular pipe 134. . The accidental removal of the
screw 138 is prevented by a pair of stop rings 141, 141
15 disposed one on each side of the journal 139. |
The upper support 135 is in iurn supported on a ;;
lower support 144 which includes a pair of side plates
142, 142 and a horizontal platé 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 piate 143 so as to be diéposed under the
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 indicated by the arrows 147 (Figure 2).

Since the rectangular pipe 134 of the upper support 135



in Figure 10, the nut 151 has a shaft 153 extending upwardly through the
rectangul ar pipe 134, and is 15 thereby rotatably nmounted on the
rectangul ar pipe 134. In Figure 1, the sewing nachine 2 is nounted on a
plate 154 which is in turn fixed to the left side plate 14 t he | ower.
support 244. The sewi ng station 155 of the sew ng nachine<§§§§ di sposed
adj acent to the second 20 feed table 12, and is slightly i ned. with
‘respégt thereto, as shown in Figure 2. As shown in Figures 1-3, the

el ement-free gap formng unit 4, for formng a plurality of element-free
gaps. G devoid of coupling elenents in the fastener 25 chain C at uniform
intervals of a predeterm ned distance, is disposed above the first and
second feed tabl edidies #8. theetgppshofacegofinthe 4righoias ediewwed in - 18

post 157 fixed to the horizontal plate 143 and extending upwardly through
an openi ng 156 o?lgﬁéethbl5143.P#%Eeghﬁzfo?h4%gpiﬁﬁﬁah-ﬁ%ﬁﬁQRk9§e$he

ti I h it 158 Le 159, | i d 160 f ' th
punch 156, and a“BPARGERPEBE ARGt Thit EFE BEFEhot g 44 1 HEscn
: f th . : ] '
construeti on, ot PRAREPoHES HECPHRPIS PR Lrdnal e Sulithes

clarity. In Figuggpolord Pakl iR os@8s et OhEel i QALS ehild JHdtalb2 is
di sposed at the r|8ét side of the punch 158 and die 159, and a chain feed
roller 163 is di ggpeMdnt of the upper support 135. A screw 149 extends
b . from the handle 148 thréugh a journal 150 fixed to the
top of the horizontal piate 143, and éhe threadedly
extends through a nut 151 fixed to the underside of the
10 rectangular pipe 134. The accidental removal of the
screw 149 is prevented by a pair_of stop rings 152, 152
- disposed one on each side of the journal 150. As shown
in Figure 10, the nut 151 has a shaft 153 extending
-upwardly through the rectanguiar pipe 134, and is
15 thereby rotatably mounted on the recténgular pipe 134.
In Figure 1, the sewing machine 2 is mounted on a plate
'154 which is in turn fixed to the left side plate 142
of the lower support 144. The sewing station lSSlof-
the sewing machine 2 is disposed adjacent to the second
20 £feed table 12, and is slightly inélined with respect
thereto, as shown in Figure 2.

Aé shown in Figures 1-3, the element-free gép
iforming'uhit 4, for forming a plurality of element-free
gapé 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 10, 12. 'The gap forming unit 4 is mounted on a



between the two guide rollers 162, 162. At the left side of the punch 158
and die 159 there are disposed a pair of upper and | ower brushing roller
164, 164 for 15 brushing off the cut elenent |leg portions left on the
stringer.tapes after gapping, a take-up roller 165, and a pinch roller 166.

The chain hES roller 163 is operatively connected to a notor 167 (Fi-gure
3) disposeftrgarwardly of the feed roller 163. The notor 20 167 has a pulse

generator (not shown) therein for producing pul ses indicating the anountwodf
rotation of the notor 167 caused by novenment of the fastener chain through
the sewing station to control the operattongof the gapping punch 158. The
nunber of pul ses that  occur 25 prior to energization of the punch 158 is

det ermined by t ReSteddth Hixed &g |Shepihardzantalhelatec 43 and s | engt h- may

b d each tise the stacker. is I oad - 19 - by, f e,

measuri ng o1 de SEEPUAGIRFALY SHERIER A% SRS 156 AE Shfo CaPkRut or
the roller 1 j di . : | ingthe length

of the fly pi codd andts i, hdakte MRS L AMEICR SRV gkl | PP Tos

upon the occurr enge iyt alsd he RIAch sHB8 J SALhdaEd soT R adlgpg” chain

C having thus been gapped is introduced into the sewng station 155 of the

sewi ng machi me ZHehpuigh a59Aidhd) W ¢ ukdRr ALl RonnRWEiagsakl on 155,
successive fly strips F are 10 sewn one after another to the fastener
chain C. The solenoid 160 with the punch 158. Any of these members

of the gap forming unit 4 has a known construction, and A
therefore; its detailed.description is omitted for
clarity. In Figure 1, a pair of spaced guide rollers

10 162, 162 is disposed at the right side of the punch 158
and die 159, and a chain feed roller 163 is disposed
between the two guide rdllers 162, 162. At the left

side of the punch 158 and die 159 there are disposed a
pair of ﬁpper and lower brushing roller 164, 164 fo;

15 brushing off the cut element leg portions left on the
stringer tapes after gapping, a take-up roller 165, and s;)
a pinch roller 166. The chain feed roller 163 is
operatively connected to a motor 167 (Figure 3)
disposéd rearwardly of the 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
through the sewing station to control thg operation of
thg gapping punch 158. The number of pulses that occur

25 prior to energization of the punch 158 is determined by

the length of the fly pieces in the stack F. This

length may be sensed each time the stacker is loaded



chain guide 168 is fixed to a free end of an arm 170 pivotally nmounted on a
casing of the sewing machine 2 by a pin 169. Operation of the automatic
gpparatus will now be 15 described. Al though with the apparatus of the
present invention it is possible to attach the fIy strip to the fastener
chain Cin various positions or orientations, a single négg of opaﬁhtlon

in whifch the fly strips F are attached to the fastener ciiain Cso as 20 to
be i™gfined with respect- to the fastener chain C, is described below The
position of the fly strip supplier 3 with respect to the sewing station 155
of the sewing machine 2 is first set as de$8red by rotating the handl es
137, 25 148 (Figure 2). A continuous slide fastener chain Cis introduced
into the sewi ng §Vatﬁeﬁ £55m9ﬁ90u3hm?ﬂ§u§bﬁgf%¥h§%91@%4t(ﬂl%ﬁﬁPt%b chain

Vertically al ?Sﬁga IY¢RH enEoLeR: ﬁgsheaﬁ égé’?fear%;(#e RIS MR as

[ Poure 12 2 358Ck-BhikiNgShT EBEaT b81842f&dahy! D é&&@in efd. 2
g o8 the |rs# % ed % %? J1 éé

single fly strip STSE er fly 5
strip P2 1s placidagint 8¢ EﬁeOEg%f5féc&abiﬁaleonwmm @ﬁé'rpaﬂef f

supplied to the s ng station 5 by the pusher unit 112 for being set
with its | eadgngp@ingdes at the roller 165 upon the occurrence of which
| the punch 158 is actuated. The fastener chain C having
kfé thus been gapped is introduced into the-sewing.station
155 of the sewing machine 2 through a chain guide 168.
At the sewing_stétion 155, successive fly strips F are
10 sewn one after another ﬁo the fastener chain C; The
chain guide 168 is fixed to a free end of an arm 170
pivotally mounted on a casing of the sewing machine 2
by a pin 169.
Operation of the automatic apparatus will now be
15 described. Although with the apparatus of the present
invéntioq'it is possible to attach the fly strips F to
the fastener chain C in various positions or
orientations, a single mode of operafion, in which the
fly strips P are attached to the fastener chain C so as
20 to be inclined with respect to the fastener chain C, is
described below:
The position of the fly gtrip supplier 3 with
respect to the sewing station 155 of the sewing machine
2 is first set as desired by rotating the handles 137,
25 l4§ (Figure 2). A continuous slide fastener chain C is
introduced into the sewing statioﬁ 155 through the gap

forming unit 4 and the chain guide 168 in such a manner



in.alignment with the corresponding elenment-free gap G 10

As the

apparatus 1 is started the fly strip F and the fastener chain C are sewn in

superposed relation to one another, and at the same tine, one side edge of
Fl.is.overcast virtually simultaneously by being trimed by

At that tine since the belts 114 of the foot
the fly strip F1 is reliably introdueed .

the fly s
t he cutt’e

sonme extent,
the elenent-free gap Gis sensed), whereupon the piston rod 127 of the

pneumati c cyl i i@t Prg iof (the glementcfirsengapse & dot veryiceldiyse. At the
ane tinme, as the 25 i,ston.rod 84 of th neymati ¢ _cyl i nder, 83
; t#é’%%%%ah{l&e SEVIZS g péngd éndFd'lgb?&dizt’hus al | owi ng

reci procates,

the fly strip EL .t al | t.he .. ~ 5qui_d | at e 8 n govering
t he sa?/re flypst%aﬁqﬁ?éds%d‘v%ﬁ Filr?“%i%gl}rzé f4st%1‘cge§ft %&%%&#%f?ﬁhé? been

(Fi'gure 15 13).
113 face to the sewi ng station 155,
into the sewing station 155,
i ndi cated by an arrow in Figure 9. 20
a timer (not shown)

raised, a i lpraddd o e Shatker 3,26hdAaCE 1hG18N20¢ 22-4BCFD

el ectromagneti c clutch 131 (the power transm s _ (
reverse rotati gat an ddecrHilet Feledwtabdeceodi ngliko,t BAokueReELIYNIt 112 is

retracted

5

10

15

20

25

n1i

strip Fz is placed on the second feed table 12; this
fly strip Fl'is supplied to the sewing station 155 by

- the pusher unit 112 for being set with its leading end

in alignment with the corresponding element-free gap G.

As the apparatus 1 is started the fly strip 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 Fy is overcast virtually
simultaneously by being trimmed by the cutter 6 (Figure
13). At thét_time since the belts 114 of the foot 113
face to the sewing station 155, the fly strip Fl is
reliably introduced into the sewing station 155,
causing the belts 114 to run in the direction inéicated
by an arrow in Figure 9.

As the sewing progresses to some extent, a timer
(not shown) is actuated (the timer is energized when
the element-free gap G is sensed), whereupon the piston

rod 127 of the pneumatic cylinder 126 is retracted,

‘causing the foot 113 to rise. At the same time, as the

piston rod 84 of the pneumatic cylinder 83

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

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

causing the belts 114 to run in the directiwh
As the sewi ng progresses to
I s actugped (the tiner is energized when

|n_coﬁd%Fion for

¥

;)

+



v
to a position above the first feed table 10 is hit on its actuator by the
slide 111 (Figure 14). 10 The el ectromagnetic clutch 131 is thereby
de- energi zed, and the power transmission 132 is in condition for rotation
in the sane direction as that of the notor's rotation, thus oppi ng the
pusher unit 112. Concurrently, as the piston rod 127 of th%éEéD pneumati c
cylinder 126 is extended, the foot 113 is lowered onto the strip F2 on
the fhrst feed table 10, and at the sane tine, a tinmer (not shown) is
energi zed.- In response to actuation of the tiner, the 20 electromagnetic
clutch 131 is energized, causing the pushes; unit 112 to push the fly strip
F2 fromthe first feed table 10 to the second feed table 12. \Wen the

| eading end of tdiridd ypluitid BSPANGS thens edvly iagseheokahé2 £liynstudpng, a
photoel ectric 25 transducer), the electromagnetic clutch 131 is

de- energi zed, casishpwhdm eydi4. 112 to stop. The fly strip F2 is thus
st opped at that positiaon, imeg, the limt switch 173

Dur i - =22 - that t
is hit onits actUatorAE¢thé&éF%H@F $13 PFFgEgSn15?1§FdPnFeP@ﬁFE. When t he
limt itch 173 1. it [ t uat by .t lid 111 t th
tig}liﬁgneﬁd of ﬁ#ﬁ?%ﬂ)f%?kISﬁawgqF%%s%T§Hé§ag§§%th8%%€ﬁ§8r%&7if thg pi ston
rod 101 of the RNRUBMadnddiben 88 191 fkhacChetetFtgUhEmiddion 132

. is in condition for reverse rotation, as described

~ below). Accordingly, the pusher unit 112 is retracted
to a position above the first feed table 10 is hit on
its actuator by the slide 111 (Figure 14).

10 The electromagnetic clutch 131 is thereby
de-energized, and the power transmission 132 is in
condition for rotation in the same direction as that of
the motor's rotation, thus stopping the pusher unit
112. Concurrently, as the piston rod 127 of the

15 pneumatic cylinder 126 is extended, the foot 113 is
lowered onto the fly strip F, on the first feed table
10, and at the same timé, a timer (not shown) is
energized. -
| In response to actuation of the timer, the

20 electromagnetic clutch 131 is energized, causing the
pusher unit 112 to push the fly strip P, from the first
feed table 10 to the second feed table 12.

When the leading end of the fly strip Fz is
senged by a sensor 172 (including a photoelectric

25 transducer), the electromagnetic clutch 131 is

de-energized, causing the pushér unit 112 to stop. The

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



causing the gripper 93 to nove toward the picker assenbly 9 having picked
the next fly strip F3 and waiting. The griper 93 hits the |limt switch 175
on 10 its actuator, and stops. As the gripper 93 is noved, a valve 176

(Figure-2) is.

connect ed mﬁf
106 is retra

gri pper 93 gr

losed, and the chanbers 68 of the first feed table 10 -are

ction. Wien the piston rod 107 of the pneumatic cyllnder
in response to actuation of 15 the limt switch 175, the
one side edge of the fly strip F3 picked by the plcker*(

assenbly 9 as shown in Figure 17, and at the sane tine, the piston rod 43

of the pneumatic cylinder 42 is moved upweddly in Figure 4, thus causing

t he pi cker. wheel to r te cl.ockwi.se i.nJFi.qure 17 taq release the fly
AR 17343 e

strip F3. TheI

(not shown).

extended in resp nse to actuation o

WS et g‘ﬁ“%"' SV IETH ué’t"&r o letr’ei’eraézl B2%% i mer
L $12Ud4 1104 glgulree %gnelarea& Gezyahgder 100 is

non-illustrated tinmer, the

gripper 93 is retracteghdy tHeNQ ii® IswitlchSW7Csl AL tORNl tl%saﬁ'&:%ﬁtﬂbr and

then st opped.

On the backward stroke of the gripper 93, the l'y

strip F3 is engagedHey dllidexrt qlipiafier’/thefl tirfad lfingSlendeced thkl GlirO I's
thereby released fromthe | eaf springs 89, 90 of the fingers 91, 92, and is
t her eby di spasedtuonip Ife ifsesdnsed dylhen seinsorcdiidit itbe, pdstonowed A0L
Figures 16 and 18.

10

15

20

25

of the pneumatic cylinder 100 is retracted (Figure 17),

causing the gripper 93 to move toward the picker

assembly 9 having picked_the next fly strip F3 and

waiting. The griper 93 hits the limit switch 175 on
its actuator, and_s;ops.._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 piston rod 107_6f the pneumatic
cylinderflos is retracted'in response to actuation of
the limit switch 175, the gripper 93 grips one side
edge of the fly strip F3 picked by the picker assembly
9 as shown in Figuré 17, and at the saﬁe time, the
piston fod 43 of the pneumatic cylinder 42 is moved
upwardly in Figure 4, thus causing ﬁhe picker wheel 33
to rotate clockwise in Pigure 17 to‘release the fly
strip F3. The limit switch 175 is hit on its actuator
to energize a timer (not shown).

As the pistéd rod lOl_of the pneumatic cylinder
100 is extended in response to actuation of the
non;illustrated timer, the gripper 93 is retracted,
hitting the limit switch 177 on its actuator, and then

stopped. On the backward‘strcke of the gripper 93, the

.

o/



As the gripper 93 is retracted, the guide rod 102 and the valve 178 (Figure
2) are disengaged from one another to open the valve 178, thus allow ng the
pi ston rod 48 of the pneumatic cylinder 42 to return 10 its original
position. In response to retraction of the gripper 93, the val 176 is
opened by the gripper holder 98, terminating the suction of t rst feed
tabl e 10. Upon actuation of the imt switch 177, the 15 piston™~od 107 of
the pogumatic cylinder 106 is extended, causing the gripper 93 to open. At
the same tine the non-illustrated switch is energized. Al so upon actuation
of the limt switch 177, the piston rod 29 gf-the pneumati c cylinder 28 for
the fly strip 20 stacker 8 is extended, iné%xing the fly strip F against

t he upper and Iow&y'st@mpbaésiSGengageGubyh@heLﬁﬁﬂpeﬂi%&ﬁilﬁlQﬁ e 1imt
swtch 177, the piston rod 52 of the pneumatic cylinder 51 is retracted,
causing the swi n§ipsst §eed tabhe b visathoraby FRiRARRA ISR JHS 1185 | ¢

T e e R achos ob e RS ERF ke h 2 4, o Gl L P,
e PR egeRl bichatbed thele Y imL s obd? & L1
countercl ockwi se ghBuhi gH' 8148redNys bhg 18y Strip F4 |
| As the gripper 93 is retracted, the guide rod
~ 102 and the valve 178 (Figure 2) are disengaged from
one another to open the valve 178, thus allowing the
' piston rod 48 of the pneumatic cylinder 42 to return
10 its original position. 1In response'to retraction of
the gripper 93, the valve 176 is opened by the gripper
holder 98, terminating the suction of the first feed
‘table 10.
Upon actuation of the limit switch 177, the
15 piston rod 107 of the pneumatic cylinder 106 is
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 cylindér 28 for the fly strip
20 stacker 8 is extended, indexing the fly strig F against
the upper and lower stop bars 16, 17. Further upon
actuation of the limit switch 177, the piston'rod 52 of
" the pneumatic cylinder S1 is retracted, causing the
swing plate 30 to be pivotally moved downwardly until
25 it-abuts the leading surface of the uppermost fly strip

F, of the fly strip stack.

Subsequently, when the non-illustrated timer is



5 is sandw ched between the picker wheel 33 and the picker piece 34. A-

di scrim nation between front and reverse sides of the fly strip is afforded
by the ‘inventive apparatus. |If the side of the fly strip F that faces 10

t he sensor 17 e.g. a photoelectric sensor) is the front, such as denoted
by extenior,(gﬁishing or different shading with colored fabrics, the piston
rod 60. of the~gheunmatic cylinder 59 for the stop nechanism 54 (Figures 1.
and 2) is retracted, the long stop bolt 15 57 being held so as to abut tdae
stop block 61. To the contrary, if the side of the uppernost fly strip F
that faces the sensor 179 is the revers®,24h® piston rod 60 i s extended,

the short stop bolt 58 bejng held so as to abui the_stop p] ock 61,
Typically, in tPREFEHERACHHrE2SRPRTe | BRARCHB 108 ¢ g' % S%t%5hs are

usual |y stacked,in s . e h € o] i p.4S. djsposed

front }s/i de down].j?h ﬁ%eg{'%ggé]r%%# gﬁnd‘?ge%%er S%A]%\;m‘ﬁ%c ?#{/i@}c}% Arrfaltolééri al

cannot be relia ec C | , I | i tch b

~ provi ded, overr?%j‘iyenlgg heéi‘gsn?(l)?E%?ﬂ?f?ﬁ%,wﬁhgﬁgf%ﬁrﬁ%%g Z\rMe gt agﬁgd ©
With the sane skglent@rcldExwisd Oin Pigte OVl i Thiah eyl 1 strip 25

appropriate stop selected. Wen the non-illustrated tinmer 1s energr%éd I n
response to fictigitsandwichéd betwdemsviiepildker twieeel 33 and the
picker piece 34. '
A discrimination between front and_revefse sides >

of the fly strip is afforded by the inventive
apparatus. If the side of the fly strip F that faces

10 the sensor 179 (e.g. a photoelectric sensor) is the
front, such as denoted by exterior finishing or
different shading with colored fabrics, the piston rod
60. of the pneumaﬁic cylinder 59 for the stop mechanism
S4 (Figures 1 and 2) is retracted, the long stop bolt

15 57 being held so as to abut the stop block 61. To the
conﬁrary, if the side of the uppermost fly strip F that .
faces the sensor 179 is the reverse, the piston rod 60 d
is extended, the short stop bolt 58 being held so as to
abut the stop block 61l. Typically, in the ﬁanufacture

20 - of jeans parts, successive fly strips are usually
stacked in such a manner that every other £ly strip is
disposed front side down. '

In case the front and reverse of the fly strip

matefial-cannot be reliably detectgd electronically, an

25 alternating switch may be provided, overriding the

sensor. Similarly, if all fly pieces are stacked with

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



piston rod 52 of the pneumatic cylinder 51 for the fly 5 strip stock 8 is
extended until the stop block 61 strikes the stop bolt 57. The swing arm
30, with the fly strip F4 picked thereby, is turned clockw se in_Exgure 20,
and-stops and waits wth one side edge of the fly strip F4 tou t he
stop pi.n 62, such that 10 the fly strip 4 will have been reoriéex 900
about."its I|near axi s when deposited on the first feed table 10- ”1f t he
Ieadhng or uppernost fly strip F4 is placed reverse side up, the piston rod
52 is extended until the short stop bolt 58 strikes the stop block 61. The
15 swing arm 30 stops and waits with the" oher side edge of the fly strip
F4 touching the stop pip 62 as sho |gure 21, such that the fly strip
F4 will have beeﬁPPéﬁgFbﬁ?%d55950§g{&ﬁﬁﬁ its Ilnear axi s when deposited on

the first feed table 1 [ dﬂ¥aﬁ1
toﬁ !? he non-%‘i} ng%ls sense Sy ed 18

el ement-free gap G of ener by the senser 180
(such as a phot ogbggbake aaaaégw&@fan el eptn BAAREdE 1Ayt adhel 31 i

t her eby energi zed, and the pusher unit 112 is advanced, thus supplying the.
fly 25 strip F2 §ﬂ§t@ntﬁcdh53286w&gesﬁreéumﬂc55cyn:ﬁiw 5 tforectheelfdlyi on
that the leading end of the fly strip F2 is aligned with the correspondi ng
el enent-free gaps€rip stdék 8nis esypuemsied ciremick gilmatd tap dfladie 61

non-illustrated timer, the electromagnetic clutch 131
strikes the stop bolt 57. The swing arm 30, with the

N fly strip Fy picked thereby, is turned clockwise in
Figure 20, and stops and waits with one side edge of
the fly str;p Fy touching the stop pin 62, such that

10 the fly strip 4 will have been reoriented 90° about its
linear axis when deposited on the first feed table 10.
If the leading or uppermost fly_strip F4 is placed
reverse side up, the piston rod 52 is extgnded until
the short stop bolt 58 strikes the stop block 61. The

15 sﬁiég arm 30 stops and waits with the other side edge
-of the fly strip F, ﬁouching the stop pin 62 as shown
in Pigure 21, such that the fly strip F, will have been
reoriented 270°, aboﬁt its linear axis when deposited
on the first feed table 10.

20 | During the operations above, the element-free
gap G of the fastener chain C is sensed by the senser
180 (such as a photoelectric transducer). The
elecﬁiomagnetic 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 relation that the leading end of the fly strip Fz

is aligned with the corresponding element-free gap G.



I s deenergized, and the power transm ssion 132 is in condition for reverse
rotation. 5 The preceding steps are repeated for each fly strip
obt ai ned fromthe stacker 8 for sequential, continuous operation of the
apparatus. "The apparatus of the present invention may be used to attach the
fly stri @ either a pre-gapped 10 fastener chain or a non-gapped
fastener‘cd??@: To set pre-gapped fastener chain, it is directly threaded-
t hrough t he ain guide 168 and is then introduced into the sew ng stati‘en
155. To set the non-gapped fastener chain, it is introduced into the sew ng
station 155 via 15 the guide rollers 162_, 12, the chain feed roller 163
and the chain guide 168. In the latter case, the photoelectric sensor 180

does not work. Referencerhsréipsss€des Oek@r HEPSH [\Sn PG et e PPl i cation No.
8414427 (Serial No. 2141144) fromwhich this is divided. 20 25 CLAI M5: -

1. An apparatus foonailbustratedytimer nthenelecttomadhatse réPstEtDIR
continuous slide fastener chain, conprising: (a) a sewing station defined
by a sewi ng machi k® deenergized ngand ythe rpouen it ansmiseiemtld2 i iide
fastener chain in suggcession therethroqgh; (b) delivery nmeans for advancing
said chain to saigondition for reverse rotatidn.

5 X The preceding steps are.repeated for each fly
strip'obtained from the stacker 8 for sequential,
continuous operation of the apparatus;

The apparatus of the present invention may be
used to attach the fly strips to either a pre-gapped

‘10 fastener chain or a non-gapped fastener chain. To set
pre-gapped fastener chain, it is directly threaded
through the chain guide 168 and is then introduced into
the sewing station 155. To set the ﬂon-gapped fastener

chain, it is introduced into the sewing station 155 via

15 the guide rollers 162, 162, the chain feed roller 163

and the chain guide 168. In the latter case, the o/

photoelectric sensor 180 does not work.
Referance is directed to co-pending patent application
No. 8414427 (Seriel No. 2141144) from which this is divided.

20
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“sewi ng station; and (c) feeding neans for cenducting a succession of fly

strips to said sewing station, said feeding neans c | Sd (1) neans for
successively picking and.transferring an uppﬂlmuuim“@m“f roma stack,
sai d picking and transferring neans including® " s di sposed for
"pivotable rotation adjacent the uppergmst end of said stack for gr i ng
each -successi ve uppernost fly strip internediately of the face the f,
sai d_pi cker neans including a driven serrate wheel for causing said fly

strip to fol q r._during grasping (2) feed table nmeans for receiving each
said fly stsgﬁ—gﬁé-defining a feed path over which said succession of fly

strips passes, sanq fagdappll-aciBazs,l dakuniat 2altg- Eesugfo! 3Rk seiingl ch 2
first tier surface overlies a second tier surface, “sai | Fst tier surface
conpri sing Ql&eh&%QPibb%tB! al eoweinacher sPiaesitagteaed sREQRY tier surface
t herebeneath, said Tirst tier surface receiving = each said fly strip and
passing it tompeidingeond tier surface for pick-up by said sew ng nachine
while said first tier surface prepares to receive the next fly strip; and
(3) a pusher neansadi spsswd niyostsidlonadeffioetdhbyorcreringveachhdealkong sai d
food path and npvabl e between a | owered position for _engagi ng each said fly
strip duringesetyingr §l¥oosrdRe andnadvangement phi Blide AasEr8ey position

Auring a reLyp LeTRakeRs2aH RbTebAsdugRL"

.

L (b) delivery means for advancing said chain to said
sewing station; and

(¢) feeding means for conducting a succession of fly
strips to sald sewing station, said feeding means
gomprising _

(1) means for successively picking and
transferring an uppermost f£fly strip from a stack, said
picking and transferring means including a picker means
disposed for pivotable rotation adjacent the uppermost end
of said stack for grasping each successive uppermost fly

— strip intermediately of the face thereof. said picker means
including a driven serrate wheel for causing said fly strip
to fold over during grasping;

(2) feed table means for receiving each said fly
strip and defining a feed path over which said succession
of fiy strips passes, said feed table means includes a
two-tiered table in which a first tier surface overlies a
aecond tier surface, sald first tier surface comprising a
retractable plate means for exposing said second tier .

surface therebeneath, sald first tier surface receiving



»

it on sai

2. An apparatus according to claim1, further conprisng a gapping unit for
formng fastener elenent- free gaps in said charn upstreamof Said sew ng

station and detection_nmeans for sensing gaps i Loy it is advanced by
sai d del fyery neans t0'sai d sew ng station, saﬂ ﬂﬁlﬂﬂﬂ’miﬁﬁrs triggering
each nqﬁé%&cle of said nmeans for pt@8ing and t L 7s3.% An appar at us

accor di o claim?2, further including neans sensing the |ength of the fly
strips being fed, means neasuring said advanci ng chain, and neans had
responsive to neasurenent of said | ength for operiting sai d gapping unit. at -
the corregfchesgin £3¥ @k& 1P R0 paseipg 4§ oy 3243 ARcoPFarltd®fs according
to claim1l, erein _sai,d, pi cking and transferri ans .further c rises a
cIoseabIe’PF%@EF ﬁ@én?‘&#sﬁBséH F&? bggwqgﬁdmfgﬁﬁﬁg§§9é&§nﬁa&9eﬁ1 i'd feed
tabl e nea 0 LLev fl Y. Stri rom.said Ri - ns deposi t

obl e Toas ek OgLPkaRS BrERatel Lo bRl VOB BhY TR0 i dopoett
pi cker - 29 - ne3aRg aSpudhat! mé@hny dilspRaednFeudibakik Sinda i rrecoNd
different angles of rotation about its pivot axis of rotation. 6. An
appar at Us pageRkdrNgvhe andi MlbngWhaid Feed gaghsadd mMdaADikabexwidan strip
engagi ng surface forned by endl ess belt neans having a one-way clutch such
t hat sai daf Lywekedppositdeablforbengagingaeachelsalde£iy istrdpe during

[

a fofward movement along said feed path and a raised
pusltlon AQuring a return movement along said feed'path. v/

2. An apparatus according to claim 1, further
comprisng a gapping unit for forming fastener element-
free gaps in said chain upstream of said sewing station and
detection means for sensing gaps in chain as it is advanced
by said delivery means to said sewing station, said

- detection means triggQring each new cyecle of gsaid means for
picking and transferring,

3. An apparatus according to claim 2, further
including means sensing the length of the fly strips being
fed, means measuiing said advancing chain, and means
responsive to measurement of said length for operating said
gapping unit at the correct length for the fly pleces bein§
fed. ' _ : e

4. An apparatus according to claim 1, wherein said
picking and transferring means further comprises a |
closeable finger means disposed for back and forth mévemént
over said feed table means to retrieve each'fly strip E?dm
said picker means and deposit it on said feed tabla mcans..

5. An-apparatus accordlng to claim 1, wherein picker



*direction only. 7. An apparatus for feediﬁg“froﬂra—sLaLK*LngLvidual fly

"strips to a sew ng nachine for attaching saaﬁuhly strips to continuous

slide fastener chain, conprisiny: (a) a sta ,’ﬂﬂg'ﬂywmmrh a Ss of |
;s a pi c¥@nd/neans

‘fly strips are di-sposee~one behind the othe
- for grasping the uppernost fly strip_ijgsaid stack intermedi ately of yits
face ssurface and rotating said uppernost fly strip outward from sai d stack,
sai d_ji cker neans conprises a claw arm di sposed for pivotal rotation

adj atent to uppernost end of said stack to frictionally holding a portion

of said flyreiina A af Wededt1hay ¥ RnREZWRPSIHIrARCd ndN s8RIfaC! aw arm and

driven for rotation for grasping a portion of said fly strip face surface

relative t@i¥dietetitawnylés &FUTotatddind abRer Test pfiktShikia bg fol d over

itself, said claw arm being selectively driven through first and second

di fferent Aogasdoaf. rotation during different cyclea of said picker neans;

(c) a feed table neans leading to said emﬁng gachine' (d), a feeder
ngle

means for retriefi-ngPAPaBRPATRLYS, AcCGridng t fatted WBereind spiker
nmeans and rel asing It ento sahd feed tabl e neans. eL a gqsh r.means for
advanci ng EXERSF §PF|§ 5I8ng galg g?e&“?éﬂl@’n@?ﬁ%? €t FORBSAs P¥ensi ng t he
frontor reygsiesy’ velit means having a one-way clutch such that said

fly strip is movable beneath said belt means in one
— direction only.

7. An apparatus for feeding from a stack individual
fly strips to a sewing machine for attaching said fly
étrips to continuous glide fastencr chain, comprising:

(a) a stacker means ln which a series of fly strips
aze disposed one behind the other in a stack;

(b) a picker means for grasping the uppermost fly
strip in said stack intermediately of its face surface and
rotating said uppermost £fly strip outward from said stack,
said picker means comprises a claw arm disposed for pivotal
rotation adjacent to uppermost end of gsald stack to
frictionally holding a portion of said fly strip face
surface and a wheel positioned on said claw arm and driven
for rotation for grasping a portion of said fly strip face
surface relative to séid claw arm, causing said uppermost
fly strip to fold over itself, said claw arm being
selectively drlven through first and second different

angles of rotation dAuring differaent cycles of said plcker
means;

(c) a feed table means leading to said éewigg



uppernost fly strip; (g) nmeans controlling Selection o} said first and
second angles in response to said sensing.—8—Amapparatus according to
claim7, wherein said picker nmeans includes an ad] op neans for 3
{ ocating . each grasped™kly strip for retri evﬂ!llwumgm Mﬂi i nger nmeans. 9.
~An appar according to claim7,. gherein e TEE sreans includes a
two-tie able in which a first tier surface overlies a second tier '
surface, said first tier surface conprising retractable plate nmeans for™
exposi ng. said second tier surface therebeneath, said first tier surface.
recei vingmaa®inesi d fly strip and passing it to said second tier surface

for pick-up by said sewing machine while said first tier surface prepares

to receive the nelt af Ifpesien meand far amrarimvingeantdifily terrdpi m 7,
wherein said pusher means is disposed for back and forth novenent over and
al ong sai ¢graspedt ande roratedaky maldbipd dkexvwaeans |andered gaasing drt: f or

engagi ng each sai,dq f triQ during a -31- forward novenent along said
f eed tabl@“ﬁ@aﬁé’gn52§df§ﬁegﬁ PE&%™%on during a return movenent al ong said

tabl e nmeans. 11. sﬁpaa%%%%&p%e%%@;%g%dgﬁh@&%%%& \gs}_?' E%Ir}ti aiaci her

means has a fIy‘ I'p “engagi ng sur means “havi ng

a One'“aysﬁkﬁt?Qeﬁ“%ﬁbﬁ@ahéﬁﬂéifly strip is novabl e beneath said belt
nmeans irn one '

(£) means senaing the frontor raverse of the :
uppermost fly strip; \‘4
(¢) means controlling selection of said first and
second angles in response to said sensing.
8. An apparatus according to claim 7, wherein said
plcker means includes an adjustable stop means for locating
each grasped fly strip for retrieval by said feed finger
means. '
9. An apparatus according to cLaim 7, wherein said
feed table méans includes a two-tiered table in which a
first tier surface overlies a second tier surface, said o/
first tier surface comprising retractable plate means for
exposing sald second tier surface therebeneath, said first
tier surface receiving each said fly étrip and passing i;"
to said second tier surface for pick-up by said sewing
machine while said first tier surface prepares to receive
the next fly strip. |
10. An apparatus according to claim 7, wherein said
pusher means is disposed for back and forth movement over.
and along said feed table means and movable between a o

lowerad position for engaging each said fly strip during a



N

.
“direction only.

-~ ey &

- 31 -

forward movement along said fced table means and a raised
position during a return movement along said table means.
11. An apparatus according to claim 10, wherein said
pusher means has a fly strip engaging surface formed by
endless belt means having a one-way clutch such that said

£ly strip is movable bensath said belt means in one

direction only.




