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NﬁEBQD OF. AND APPARATUS FOR ATTACHVENT TOGETHER OF A SLI DE FASTENER CHAI N
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AND Pl ECEWORK Pl ECES SUCH AS TROUSER FLY STRIPS This i nvention relates to a

met hod of, and apparatus for, attachment together of a continuous slide f‘
f ast ener chain and pi ecework pieces such as f{rouser fly strips. 5

U S. Patent 3,750,104 discloses a systemfor automatically attaching a
plurality of fly strip pieces one after another to a continuous slide
fastener chain. There, the fly strip are fed to an internittently oper abl e

sewi ng nachine one after \gnaidieroPYaRBaRprARASTud 8k rO 1 &5 ue

timedrelation to the intermttent operation of the sew ng nac |ne

continuous |ength of faS?QGEWH@h@dF'NSSEHWEfﬁﬁ@$t¥£ﬁ?dHh@Ntthse“ﬂng
machi ne for joining fastener chain to the fly strip pieces. This

internmittent operationpoECERGRXEWITTELD SECHI A8 TROGSERT PLIed TRy P

photoel ectric cell detector at the sewing station. The detector detects
the conpletion of sewng of one fly strip to produce a "stop" signal not
only to term nate the operation of the sewi ng machi ne but also to energize

the feed 20 rollers. BhHbsequeenltyont hee ietestbs slebechsdt b€, aenidval pf the

next fly strip piece to produce a "start" signal to initiate the operation
of the sew ng nezppaecat@endert,hatianihmeroperage bmer sofiabt edntinudus

slide fastener chain and piecework pieces such as
trouser fly strips.

N 5 | Uu.S. Patent 3,750,104 discloses a system for
automatically attaching a plurality of Fiy strip
pieces one after another to a continuous slide-Fastenef
.chain. There, the fly stfip are fed to an intermittently
operable sewing machine ane aFter another by means

10 of feed rollers in tlmed relation to the intermittent
operation of the sewing machine. A continuous length
of fastener chain is cpntinuously fed to the sewing
machine for joining fastener chain.to the fly strip
pieces. This intermittent operation of the éewing

15 machine is'controlled by a photoelectric cell detector
at the sewing station. The detector detects the
completion of sewing of one fly strip to produce
a "stop" signal not only to terminate the cperation
of the sewing machine but also to energize the feed

20 rollers. Subsequently, the detector detecté the
arrival of the next fly strip piece to produce a
"start" signal to initiate the operation of the

sewing machine. Since the sewing operation is halted




re'p'eat edly with this system there is considerable waste of sew ng nmachi
on-tinme and only a I'imted rate of production of the trouser closures can

be achi.eved, 5 : It is believed possible by neans of the present

i nventig@n advance and i nprovenent in efficlepcy over the prior art by

provi ding a nethod of and apparatus for sewing a succession of fly strips
10 a continuous srténkeatfedleneitiththis constempushyre 10s Wdhoude tabesr upti on,
whereby the fly strips are supplied successively to a sewi ng station, thus
i ncreasing the ratasd @f orwingmathineuse+t thesamdsonPgcartimigtéd a first
aspect of the present invention, there is’'provided a method of attaching 15
successi ve pi ecest¥fe R eRIRAYC tbnr i aliokRe ytreuserontosures camdeef ast ener
chain, conprising the steps of:: continuously delivering said continuous.
slide fastener cihie¥d sewing machi ne; sewing a preceding piece 20 at
said sew ng chine to the fastener chain; superinposing a |eading end of
a succeedi ng Di ece oe = t¥%ibfl EtPdiPesF PR RedPer i ttetha REgEENt
precedi ng piece is SGWQ#tO t he fastener, chai n; keepjng ?jd,succeeding

TR T ALEN R SN HIRRO RSN C AR Ry THIRTRY det oot i ng

pi ece waiting, as : _ ; 1o 3
eading ond of sATBULRbd 1 BEcd b bl e BN REATE prece
Provcsses, o AR T AR RS G St e
to a continuous slide fastener chain continuously,
W’ 10 without interruption, whereby the fly strips are
| subplied successively to a sewing station, thus
inéreasing the rate of production of trousef closures.
According.to a firat aspect of the present .
invention, there is prbvided a method of attaching
15 successive pieces.of piecework continuously to a
éontinuous slide fastener chain, comprising the
steps of: | |
continuously deiivering said continuous slidg_fastener
chain to a sewing machine; sewing é preceding piéce
20 &t said ssuing mechirs to the fasterer chein; suparinposing a lesding end
| of a surceeding piece ower a trailing end of said preceding
p;ece as said preéeding piece is séwﬁ to the }aﬁtener
chain; keeping séid sucéeeding piece waiting, as
superimposed, upstream.of said sewing macﬁine; detecting
25 when a frailing end of said preceding piece advances
out from under the leading end of said succeeding
piece.as sewing of said pfeceding piece pfogresses;
an& subplying-said succeeding piece to said sewing

machine infresponée to said detection.



-ccordi ng to a second aspect of the present invention, there is
pOwi ded an apparatus for automatically attaching successive pieces of

pi ecework to a continuous Iength slide fastener chain, conprising.a séwng *
5 machi ne, 'neans for feedi;ig the slide fastener chain to said sew-ig
machi ne, and a feed station for supplying the pieces oneafter another al ong
a substantially hoizontal path to said sewing machi ne, said feed station
havi ng a gui décterddnge&pi figserengi @se$cto afo tdi P rREAMY Imgnthiona pair
of feed rollers disposed at .opposite sides of said guide for feeding the
pi eces al ong SBpESgUPdErPY¥ 188dd 28eRPRG IRttt T Auwtdamatcnadlnovabl e stop,
di sposed above sai d guide between said feed rollers and sewi ng nmachi ne, for
15 keepi ng a 3hERBBANAGSHFEEE SHYEt PG CERd OfuPdEaRissdd R et &P e fig
pi ece being sewn,,. a getectofﬂdisposg%.betmeen sai d stop and sewi ng nmachi ne
for detecting!GRBHNt RE1EPaIMPRAGNENd COR 18ai & BPSISHiNR it MWivances out
- from beneath the, | eading_end .of i d.succeedi 0 i,ece, and neans

oper abl e |§n r@gﬁBhEE’tBQEEFegﬂro 57 148 ﬁ%fets gtdtz)er f}agsrte adiMy Baid feed

rollers and r?Le@%%:&gs%?iiﬂg%%hﬁ%e%ﬁé%gj 21l SHGGGRAI JH P&F%ﬁf&fo glem?assed

to said sewing machine tor “sew ng. — referred applii cation o
LTYEOLIOT 22, thE BREchS S oRaT PRI AL OUPEr 1LY,
other types OfoPLBREWR' Kath to said sewing machine, said feed
station having a. guide for di;eéting the pieces 9
10 to said sewing hachine, a pair of feed roilers disﬁbsed
at opposite sides of said guide for feeding the
pieces along said guide to said sewing machine,
a vertically movable stdp, disposed above said guide
between said feed rollers and sewing machine, for
15 keeping a succeeding piece waiting and superimposed
over a preceding piece being sewn, a detector disposed
between said stop and sewing machine for deﬁecting
when the trailing end of said preceding piece advances
out Ffom beneath the leading end of said succeeding
20 piece, and means operable in response to detection |
by said detector for engaging said feed rollers
and releasing said stop to cause said succeeding
piece to be passed to said sewing machine for sewing.
The prefefred appl;éation of the inventian
25 is one in which the pieces of piecework are trouser
fly strips. However, the iﬁvention could alsc have

similar application with other types of piecework

to be sewn, individually or together with another



to be sewn, individually or together w th another -4- piece such as a2\
continuous length material. The benefits to sewi ng operation efficiency
i oproved product:ion due to the invention are not Iimted to the preferres
use with fly strips. 5 The invention wllbe described by way of

exanple with reference to the acconpanying d%awi ngs, wherein:- Figure 1 is
a perspective view, with parts broken away, of a fly-strip attaching

appar at us enbodyiprlgéctehesf&&esaegﬂa i&vﬂf,{fﬁﬁ 1Pe?$th m%vi.gxufaGI.z i ?It-n% a

fragmentary plan‘view o successi on o y StTips. béihg séwn

cont] nuous sl i de feagh@nel haldyidd BHE 1 % FEAE EEY AhOFho Kb TRy Wi LN

‘parts omtted or broken away, fo the ‘apparatus of Figure gure 4 is

a front elevatiohglodicdiiodfe R oM ddétk D8n DX koo WY pLga flY-strip
feed station of the apparatus of Figure 1; Figure is a cross-sectional

view taken al ong t20 tHen@ re e e d i bl v Aeh Wi S SEY§Ng station partially
shown; Figure 6 is a prespective view, wth parts broken away, of the

fly-strip feed stati omhf ifviHteidh wbllbe dedd8i6&d By tHEPUIP LRad187 €

cross-sectional | .
with reference to the accompanying drawings, wherein:-

Figure 1 is a perspective view, with parts
broken away, of a fly-strip attaching apparatus
embodying the present invention;

10 Figure 2 is a Fragmentary_plan view of a succession
df fly strips.being sewn to a continuous slide fastener
chaing

?igure 3.is a side elevational view, with parts
omitted or broken away, fo the apparatus of Figure

15 1;

Figure 4 is a front elevational view, with
parts omitted or broken away, of a fly-strip feed
station of the apparatus of Figure 1;

Figure 5 is a cross-sectional view taken aiﬁng

20 line V-V of Figure 4, with a sewing station partially
shown;

Figure 6 is a prespective view, with parts
broken away, 6f the fly-strip feed station of Figure
43

25 Figure 7a through to 7c are cross-sectional
views, with parts omitted, of the apparatus, illustrating
the initial s£age of the sewing of a succession

of fly strips; -



s{)age of the sewing of a succession of fly strips; -5- Figure 8 is a

hemati c cross-sectional view of a nodified arrangenent to FEigure 7a,, »
Figures 9a through 9f are schematic c¢ross- sectional views illustratiwg a
cylce of operation 5 of the apparatus, Eigures 9d-9f being repetitious of
Figures 7a-7c, respectively, and Figure 10 is a schematic cross-sectional
viewillustrating the final stage of the sewing of a succession of fly
strips. 10 In the drawings, |ike references refer to like parts
unl ess stated ot hruf gero Theypr g7 gbpera€X8MBE6sal sk slomsantjgn to be
descri bed hereinaftef concerns production of a.series of fly strip pieces P
joined with acopthoyprsebengtndbmehtdeof agyerer 7ghain F at a high rate of
production, not heretofore possible, using a continuously operating sew ng
machi ne. The end resgltesssahbnpolghFoguaee2 svhiema tdepicilosscont i nuously
sewn together fly strips and fastener chain with the fly strip pieces 20 P
di sposed togedédetiomabnditwsentluetabtaong ki gyneel odn@dp® raltdwran aut omati c
apparatus for .

5 of the apparatus, Figures 9d-9f being repetitious

vvs, with parts omtted, of the apparatus, illustrating the initial

of Figures 7a-7c, respeétively; and

Figure 10 is a schematic cross;sectional view
illustrating tﬁe final stage of the sewing of a ’ \‘)
successian of fly strips.

10 In the drawings, like reFefences refer to like
parts unless stated othrwise.

The preferred example of the invention to be
described hereinafter concerns production of a series
of fly strip pieces P joined with a continuous length

15 slide fastener chain F at a high rate of production,
not heretofore .possible, using a continuously operating
sewing machine. The end result is shown in Figure
2 which depicts continuously sewn together fly
strips and fastener chain with the fly strip pieces

20 P disposed together in end-to-end relation.

Figure 1 and 3 show an automatic apparatus for



-6- attaching a succession of fly strips P to the continuous slide fastengfy
chain F continuously without interruption in accordance with the present

i pvention. The apparatus generally conprises a sewing nmachine 2 5 and a
fly-stgyp feed station | for automatically supplying the successive fly
strips P continuously to the sewi ng nachine 2. The sew ng machine 2 may be
a conventional type - on the market. It includes a support table 20 for 10
supporting thereon the fly-strip P to he sewn, a pressure foot 21, and a
pair of needles 14 for sewing the fly Strips P to the fastener chain F. The

f ast hai ' nti I i - SNE

sfj‘ZFSP?é?Eoﬁ' 2?55%3%8?8%2%?‘éﬁﬁ%%sﬁﬁ@p'eémfgr B s B 1S coming
station rough t 1t Qs RSsU

foot 21. The g‘é?%?f?gﬁgﬁgteﬁﬁég\?%%%gg%r%@%rftnl Ergg{o?l%%e notlt%g'fﬂiqzir nentrﬁere

and its dEtailfﬂtQ??ﬁbE@%ho'ni§cggkhhﬁgef%&t%r%ﬂé)brégént inventfbslart

the sewi ng operation, a |l eading one of the successive fly strips Pis

pl aced by handppa gpha¥akugUigdfed a®tleRrdmpd ity rLaawiing headitiatk sz ation 1
and is then introduggd by haﬁd into ?ﬁe feed station 1 along the | ower

guide 3. This hhgsai Biyodueed Flewd2Statiom R iforsunmdmet igaXisans of a
driven feed roll neans to the sewing nmachine 2 where the fly strip Pis
sewn to the -faapplginghaihe Euccessive fly strips P continuously to
the sewing machine 2.
The sewing machine 2 may be a conventional type -
‘on the market. It includes a support table 20 for
10 supporting thereon the fly-strip P to be sewn, a
pressure foot 21, and a pair of needles 14 for sewing’
the fly strips.P to the fastener chain F; The fastener
chain F is COntinuously supplied from a non-illustrated
reed,-supported on an upper portion.of the sewing
15 machine 2, to the sewing station through the space
between the'Support table 20 and the préssure foot 21.
The details of the sewing machine 2-itsélf are not
pertinent here and its detailed description is omitted
for clarity. |
20 To start thé'sewing operation, a leading one of
the successive fly strips P is placed by hand on a
lower guide 3 extending upstream of the feed station 1
and is then introduced by hand into the feed station 1
along the lower guide 3. This thus introducod fly
25 strip P is supplied by means of a driven feed roll
" means to the sewing machine 2 where the fly strip P is

sewn to the -fastener chain F.



As shown particularly in Figures 4 and 6, the feed station 1 includes
N en rollers 4 and coaction pressure rollers 5, both nmounted within a
“rectangular frame in vertically opposed rel ati onship, to conpose 5 the
feed roll nmeans. A common shaft supports the driven rollers 4 and t s
shaft is driven counter- clockwi se as viewed in Figure 5 by a suitable
drive source (not shown) of the sewing machine 2.via an endless timng belt
7. The pressure rollers 5 serves ) to-press-the individual fly strip P
against the driven rollers 4,  thereby feeding the fly strip P toward.the-
sewi ng machi ne 2. Alke sheedi mpamtatanldriheird |IFigurep £ oydt be tbél neans 4,
5 is higher than the rate at which the fly strip Pis sewn to the fastener
chai n. F by flkedl5tadijomg Indgitilvales dmiverasvhbeniestranddodpatbionA comon
shaft supports the pressure rollers 5 and this shaft is rotatably supported
by an upwar Br¢sspss agldesisafed batde imqugedriel th v ket rectangpbant i vel y
connected to a piston-cylinder lift device 20 having an air cylinder 10 and
a piston roframBadPnyertiicaldy @PARSRY TR athonshiry| tPdePMROSe The bracket

8 is vertically nnvablﬁ in response to energﬁfation of the air cylinder 10.
In respofisetP8” £RFE FOL @RSy eFAMRAN t$RATH: SYRROBES t KRS pressur e
rollers 5 are.25 vertically movahle to .prgject through and retract from
openi ngs 11dFﬁVFHerPg%§Fsg i&@dg&nﬁﬁﬂiﬁ%fgnﬁ§l T heSPRYERETip P toward
or away fr0g15g§w9ggvgg %qgkgﬁf fk Figure 5 by a suitable drive '

source (not shown) of the sewing machine 2 via an

endless timing belt 7. The pressure rollers 5 serves ~
10 to press the individual fly strip P against the driven

rollers 4, the;eby feeding the fly strip P toward the:

sewing machine 2. The feeding rate of the fly strip P

by the roll meané 4, 5 is higher than the rate at which

the fly strié P is sewn to the fastener chain F by the
15 sewing machine 2, for reasons described below.

A common shaft supports the pressure rollers 5
and this shaft is rotatably supported by an upwardly
opening C-shaped braqket 8. The bracket 8 is
operatively connected to a piston-cylinder lift device

20 having an air cylinder 10 énd a piston rod 9 having a
piston disposed in the air cylinder 10. The bracket 8
is vertically movable in response to_energization_of.
the air cylin&er 10. 'In_response to this vertical
movement of the bracket 8, the preésure rollers 5 are

25 vertically movable to project through and retract from
openings 11 in the lower guide 3, thereby bringing the

fly strip P toward or away from the driven rollers 4.



-8 Di SpOSed near and downstream of the drive rollers 4 is a fly-strip st op
12 operatively connected to an air cylinder 13 nounted on one side of the
frame 6. The stop 12 is vertically novable toward or away 5 fromthe | ower

© guide 4 n response to energization of the air cylinder 13. In its | owered
position, the stop 12 is spaced apart fromthe upper surface of the |ower
guide 3 by a gap of a predeterm ned distance so as to - allowonly a single
fly strip P to pass through the 10 gapg .In this position the stop wll

not allow two superinposed fly strips to pass through the gap. A pair of

photoel ectric cells [ podddRled® SAPPESILEePBahhEs! BURT gt de 3 for
receiving light froma palr of light sources PHS1, PHS2, respectively, 15

supported on thellleroi4 tie 4 renp-Serighee 012)eb§§1—at@v@@kzl cBhige&tand the
~light source PHS, are disposed adjacent and downstream of the stop 12 and
are operative, to dhhaaiabssyriinddr aby m¢wn6éd|@anbet$Eéa blfie theglitameur ce
PHS, and the photoelectric cell [ERR], 20 to energize the two air cylinder
10, 13 to bring.up THe stogssi2 eis Wéetsc51hy|cknbheb3séopoﬂzardTbe hiwglgt source
PHS2 and the photoelectric cell [ERR] are disposed between the stop 12 and .
" the driven mol Ifaram £hendlewer opeide i Yeini nespenagstacenetgargtibp 25 strip

P between the light source PHS2 and the photoelectric cell PHS 2, to
de- energi ze t h&hfedigg cylinder 13. In its lowered position, the stop

12 is spaced apart from the upper surface of the lower
U guide 3 by a gap of a predeterminéd aistance so as to
; allow only a single fly strip P to pass thfough the
10 gap. In this position the stop will not allow two
superimposed fly strips to pass through the gap.
2 is
supported on the lower guide 3 for receiving light from

a pair of photoelectric cells PHS'l, PHS'

a pair-of light sources PHS,, PHSz, respectively;
15 supported on the top of the frame 6. ‘The photoeléctric

‘cell PHS', and the light scurce PHS, are disposed

1
adjacent and downstream of the stop 12 and are
operative, in the absence of any le'étrip P between
the light source PHS, and the photoelectric cell'PHS'l,
20 to ehérgize'the two air éylinder iO, 13 to bring up the
pressure rollers 5 and the Stop 12. _
The light source PHS2 énd the photoelectric cell
'PHS'Z are disposed between the stop 12 and the driven
rollers 4 and are operative, in the abéencé of any fly
25 strip P between the light source PHS, and the |

photoelectric cell PHS'z; to de-energize the'séwing

machine 2 and the reciprocating movements of the sewing



_chi ne 2 and the reciprocating novenents of the sew ng -9- need| és 14.
Hor reasons described bel ow, even assunming that a fly strip Pis inserted
| i ght source PHS2 and the photoelectric cell PHS:2 after this

bet ween t he

detector has detected the absence of ‘any fly 5 strip P therebetween,

sew ng machi
foot switch

I's substantially equa] to the thickness of g sin
e e

| aterally s
opens upwar
i medi ately
bl ow pi pes
respectivel
phot oel ectri
| ower guide
froma i
confronti

ne 2 is kept inoperative unless a suitable switch, such as a

the

(not shown), is energized. As shown particularly in Figures 1,
5 and 6, the |lower guide 3 has a dowdwar d step 15, the height of 10 which

ct+dn pf ‘bﬁsrﬁs%?

strip P. A pair of
SEhpp6t g&iﬁf’t ¥9%wer gui de 3 and

%%ﬁé{@ft?%t%## el EpriB” E?gie%%ﬁ%%%ﬁg%“%w%ﬁb%% A pai o
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ﬁ%ns I p g%éaﬁgﬁphg$§e 2%?§?§B§Eﬁ%5% égén e Ilght

source [ERR]uﬁf;%m@f@éIu@iasgoangﬁiegble e tbhQwspicheaslG fﬂe%tand
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25

switch (not shown), is energized.

| As shown particularly in Fiéures 1, 5 and 6, the
lower guide 3 has a downward step 15, the height of
which is substantially equal to the thickness of a
single fly strip P;_ A pair of'laterally spaced suction
pipes 17, 17 is supported by the lower guide 3 and
opens upwardiy from the lower levél surface of the
lower guide 3 immediately downstream of the step 15 for
drawing air thereto., A pair of blow p%pes 16, 16 is
disposed directly above the suction pipes 17, 17,
respectively, in confronting relationship for issuing
pressufe air jets. A photoelectric cell PHS'2 is
supported by the upper level portion of the lower guide
3 immediately upstream of the step 15 for receiving
light from a light source PHS, disposed above the
photoelectric'cell PHS'3 in confronting relationship.
The photoelectric cell PHS'; and the "light source PHS,
are operatively connected to the blow pipes 16, 16 and
the suction pipes 17, 17 to energize the same. 1In the
absence of any fly strip P between the light source

PHS4 and the photoelectric cell PHS‘3, the blow pipes.

|ght
in

A



25 the suction pipes 17, 17 to energize the sane. In the absence of any fl
strip P between the |ight source PHS3 and the photoelectric cell PHS 3, the ‘
blrow pi.pes. ., -»10 - 16, 16 are energi zed to blow out pressurized air jets
whil e, \gn the other hand, the suction pirpes 17, 17 are energi zed to draw
air above the guide 3, forcing the preceding fly strip P against the upper
surface of the 5 | ower guide 3 adjacent the step 15. Accordingly, a
succeeding fly strip P can be easily inggried into the feed station 1 _
wi t hout engagenent with the trailing end of a preceding fly strip P since
the trailing end,oflaé rerernersy iged |40 shléw Sut sphesdubyzelieapregsdse 10 -
differential against the | ow, stepped-down surface of the guide 3. An upper
gui de 18 is di sindded @n tiiee fotdher handsttthe i sid¢yiparpipes 13.t g are
downstream end portion of the |lower guide 3 for guiding and directing the
15 i ndi vi dual enpraizesd ma drave signakews thoguideadr Beredngrtbei on
springs 19, 19 are nopunted between an auxiliary plate 22 supported by the
free end of th@®rEceCdRg fdw shidr R againkat Hhe cuppebr surhigcanabietpeessure
of the pressure rollers 5 against the driven 20, _rollers 4, This resilient

mount i ng prévellrf’g’e_émgud-ér?ag?e adJ agen I%P%tsrtrﬁ? Aand AFS/FIENGHE: t Be
v ual 1Y Rl AP SR S ST L SL e e d e
feed station 1 without_engagement with the trailing end
of a preceding ﬁly strip P since the.trailing end of
the'preceding fly strip P is held by the pressure
10 differential against the low, stepped-down surface of
the guide 3. | |
An upper guide 18 is disposed on the frame 6
substantially parallel to the downstream end portion of
the lower guide 3 for guiding and directing the
15 individual fly strip P to the sewing station. A pair
of compressidn springs 19, 19 are mounted betwéen_an
auxiliary platé 22 suppo:ted by the free end of the
N piston rod 9 and the bracket 8 to absorb any undue
pressure of the pressure :ollers 5 against the driven
20 rollers 4. This resilient mounting prevents any damage
to the fly sfrip P and also allows the individual fly
strip P to pass between the_driveh rdllers 4 and the
pressure rollers 5, reg;rdless of the thickness of the
fly strip.
25 .The pressure_rollers 5 and the stop 12 (which
have been raised upon energization of the two air

cylinders 13, 10 by the action of the light source PHS



G@%{y strip. 25 The pressure rollers 5 and the stop 12 (which have
)éen rai sed upon energi zation of the two air cylinders 13, 10 by the action

of the light source PHS and the photoelectric cell [ERR]) will_,

automatically return to their original or |owered position when the fLﬁ

strip P arr

| eadi ng end reaches just below the 5 sewing needles 14. This autonmatic

return of the pressure rollers 5 and_ ,the stop 12 may be controlled in

various known manners. For exanpl ey $dch a control may include a neasuring

pr.o. | ' S a n r__Qf. reval uti ons of
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the fly str

embodi nent ,
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Ives at the sewing station, that is, when the fly strip's

e a counter ounting the n

t he.

lon, 1.e.  the sewing needle 14. In an alternative form a

the pressure
various known manners. For example, such a control may

include a measuring_rollef for producing signal pulses
as many as the number of revolutions of the pressure
rollers 5, and a counter for counting the number of the
signal pulses issued by the méasuring roller and for
producing a-"rétu:n“ signal when the number of the
counted signal pulses reaches a predetermined value
which corresponds to the distance between the stop 12
and the sewing station, i.e. the sewing needle 14. 1In
an alternative form, a detector may be disposed at the
sewing station for détecting the arrival of the fly
strip's leading end and for pfoducing a "return" signal
upon that detection. Further, a timer may be used to
produce a "return" signal after a lapse of a
predetermined time during which the fly strip's leading
end travels from the stop 12 to the sewing station.

In the iliustrated embodiment, the pressure
rollers 5 are disposed below the lower guide 3, while
the driven rollers 4 may be disposed above the lower
guide 3. However, the pressure rollers 5 méy be

disposed above the lower guide 3, and thé driven

\ _ Séripes Sevbadngt ah0RabREs qRlseClidldw tpear rival of
ip's leading end and for producing a "return” signal upon that
detection RgiRf ndedieerlyny brissedtbralcpredued af m@leurn” signal
after a | apse of a predetermned tine during which the fly strip's |eading
end travel s frezmadde i 5 cahdetsewstgpslat mag. ben colnt ridlllest riat ed

>



rollers 5 are disposed below the |ower guide 3, while 25 the driven rollegggaf
4 may be di sposed above the |ower guide 3. However, the pressure rollers

may be. di sposed:above the-lower guide 3, and the driven - 12 - rollers 4
di sposgd below the |ower guide 3, if desired. Further, the vertical
novenments of the pressure rollers 5 and the stop 12 may be brought about by
ot her suitable neans, such as sol enoi d-operated plungers, 5 rather than air
cylinders. Operation of the fly-strip attaching apparatus will now be
descri bed. Before the start of attachiﬂ& Wor k of a succession of fly strips

P, i.e. before the first or forenpst fly strip Pis supplied to the
appar at us, ther@tt8ssr4 AdpPesedsbeltaw ?{'ré‘estl(%’efz %@Jqpr# ‘i%s ‘t i on

as shown in Figure 5. _First, as shown i.n Fiqure 7a, the f tener chain F i
manual |y introduced i REBE Pﬁé'séﬁﬁng%ﬁﬁﬁ*ﬂh%FWﬁﬂﬁﬁFﬁPﬁf éhiEP%ﬁi%%é% the

t tabl 20 dt t .2 t,l th
fszl;gltoce):]er 2ha?n ?liglfugsﬁﬁ ti &gis%%\‘? O ylb;élnlbgénce&céh\;e& t%{]g’%ﬁn&%r ©

needl es 14. The t sty S €?g§h Metover guide
3 and is then ﬁ%hu35E8 %h¥du%e therea onglru(#% ee statlon 1 20
through theéspggghggt@g B Lhe o §QQ%g¢f@’lven and pressure rollers 4, 5

until the | &adi end o the fly strip P reaches imedi ately behind the
stop 12. The Operation of the fly-strip attaching apparatus

will now be described. Before the start of attaching
\_ ' work of a succession of fly strips P, i.e. before the
first or foremost fly strip P is supplied to the
10 apparatus, the preséure rollers 5 and the stop 12 are
in lowered position as shown in Figure 5. )
First, as shown in Figure 7a, the fastener chain
F is manually introduced into the sewing station
through the space between the support table 20 and the
15 pressure foot 21 until the leading end of the fastener
chain F is substantially vertically aligned with the
sewing needles l4. The foremost fly strip P is
manually placed on the lower guide 3 and is then
manually introduced therealong into the feed station 1
20 through the space between the oppdsed driven and
| pressure rollers 4, 5 until the leading end of the fly
strip P reaches immediately behind the stop 12. The
operation of the apparatus will be started by pressing
a suitable start switch, such as a foot switch (not
25 shown), which is operatively connected not only to the
drive source of the sewing machine i but also to the

control for vertical movements of the pressure rollers



éggyfation of the apparatus will be started by pressing a suitable start .
tch, such as a foot switch (not 25 shown), which is operatively

connected not only to the drive source of the sewing nmachine 2 but alsq to
the control for vertical novenents of the pressure rollers - 13 - SJ4and

the stop 12. As the apparatus 1 is started, the needles 14 begin to nove up

and down through only the fastener chain F and the pressure rollers 5 and
the stop 12 are 5 raised, as shown Iﬁ Figure 7b, to feed the forenost fly
strip P to the sew ng statiOn intto aC|ng the | eading end of the fly strip
P under the fas o, Q9 {:untll t hat leadi ng end reaches just bel ow the
sew ng needle 4 %f%o % of the forenost fly strip P at the 10

sewi ng station, tgf{;gopﬁomé@é 5121 8N0eLPEeS] OBnd2nCeILY hq the

original or Iomere 45 Tndi cated A ash I'nes in

Fi gure 7c. ﬁg@% ! r I r P | ace. In an
alternative %%nerrbeas i q%s'?;rna% (I;%oﬁ ?qp?;&%%réng§ *:Heolrg'gtgtlég'?1 g start of
the apparat dhaitle fa5d aMy §¥E§§hf€'§oﬁ?@ﬁ§'EYahEtﬁﬁguﬁﬁgp'@QOaE?e Sew ng
station as described above in connection with Figure 7a; but the forenost

fly strig Pra3da@uald sHdwd othicergdre ope) ¢deféegdeabatbeBmstNkEQyt he

sewi ng station 20 until the fly strip's |eading end |ies under the fastener

chain's | eaditrd /R Ho tld vuewitg tdedeidh ). introducing the leading
end of the fly strip P under the fastener éhain F until
that leading end reaches just below the sewing needles v
14. Upon arrival of the fbremost fiy strip P at the

10 sewing station, the pressure rollers 5 and the stop 12
return to the original or lowered position as indicated
in dash-and-two-dot lines in Figure 7c. Then the
sewing of the foremost fly strip P takes place.

In an alternative manner, as illustrated in

15 Figure 8, prior to the start of the apparapus, the
-fastener chain F is manually.introduced into the sewing
station as described above in connection with Figure
7a; but the foremost fly strip P is manually introduced
through the feed station 1 into the sewing station

20 until the fly strip's leading end lies under the
fastener chain's leading end in alignmeht therewith.
At that time the pfessure rollers 5 and the stop 12 are
kept in lowered position until the non-illustrated
start switch is pressed to start the sewing machine 2.

25 The purpose of possibly using a foot switch to
start the sewing operation of the apparatus is to

secure safety of the operator. If the sewing operation



1]

position until

sew ng machine 2. 25

At that tine the pressure rollers 5 and the stop 12 are kept in | owered

the non-illustrated start switch is pressed to start the

start #&pe sewi ng operation of the apparatus is to secure safety of the
operator. If the sewi ng operation - 14 - were automatically started
during the manual insertion of the forenost fly strip Pinto the feed

station 1, there could be an danger tha&éthe operator's hand as well as

fly strip P would be injured or danagéd

driven rollers

4. As_s N, . ' .94, .th : | i .end of th
preceding fly sYFFp 53E§§Q‘Bélgggélggr§$8§gefih %Ir’!'il&ﬁ'ta rah‘ald'g‘%véglr?s?%t‘ﬁe’bht

source PHS and
10 bl ow pi pes

ué 5 to sudden rotation of the

I BBu SFFRPEE A, SEhdp, FodBiong T St o St Tne

The purpose of possibly using a foot switch Io

t he

t he

suction pipes TiudLav:aiiauadeLal EnbLY BhakP Be UM JALsIda et drailing

end agai nst the

ower Vel “Surtace he Towe \ shown

Figure 9b. Acc ' , e c kN gt hiD P . '
Fi gure 9b. Ac 8&?%29%34 thBe£3Y geﬂgvg fo 13! HeP Lfnjﬁﬂ:'%é)eozlﬁida?ﬁa?%c?'yd%e”i )

eed station 1 er the top o e prece

Puntil the _L,ea@bnau_&aen%o&ae;éuceee@haga]lei»e%t Wl 1RAeaghes the |owered

stop 12 without hitting the trailing end o

shown in Figures 9b anfls9¢hown in Figure 9a, when the trailing end of

the preceding fly strip P has passed across the light

‘path between the light source PHS3'ana the

photoelectric cell PHS'; as the sewing progresses, the

blow pipes 16 blow air jet onto the preceding fly strip

- P and the suction pipes 17 draw air updef'the fly sﬁfip

L/'
210
15

o
20
25

P, thus forcing that trailing end against the lower

level surface of the lower guide 3, as shown in Figure

"9b. Accordingly, the succeeding fly strip P can be

easily introduced into the feed station 1 over the top
of the preceding fly strip P until the leading end of
the succeeding'fly strip P reaches the lowered stop 12
without hitting the trailing end of the preceding fly
strip P; as shown in Figures 9b ‘and 9c.

- 'Because the gap_distance.between the lower level
surface of the lower guide 3 and the lowered stop 12

slightly larger than the thickneSs of a single fly

'strip P and smaller than twice that thickness, the

succeeding fly strip P is not allowed to move forward
beyond the:stop 12 until the trailing end of the

preceding fly strip P passes the light path between the

‘light source PHS, ‘and the photoelectric cell PHS'; as

the preceding fly strip P, as



g%éye Because the gap di stance between the |ower |evel surface of the

Ower guide 3 and the |owered stop 12 slightly larger than.the thickness of
a single fly strip P and smaller than twi ce that thickness, the succeeding *

- fly strip Pis not allowed to nove forward 25 -beyond the stop 12 unty4 the
trailing end of the preceding fly strip P passes the |light path between the
| i ght source PHS, -and the photoelectric cell PHS 1 as - 15 - the sew ng
of the preceding fly strip P progresges, as shown in Figure 9d. Upon
detection of the trailing end of the preceding fly strip P by the |ight

source PHS trntsdbend Photwe! pebebaing! F1LERBRE i pt Be piRadyfd old£rs 5 and
the stop 12 are raised t.o supply the Succeeding fly strip P toward the

sew ng st atdiwn abn Shiydiré n9&igure 9e. By that time the preceding fly
strip's trailing end is spaced apart and advanced fromthe succeedi ng 10

fly strip's |eadi nigpemddebectiion biethtopril liingdiendosam trf ore the |ight
path between the |ight source [ERR] and the photoelectric cell [ERR] by
sone di st anmeecddivwyeflytseripatli by ¢he dfighhe sourcecdiH8)y fdnd sthéep P
catches up with fly strip's trailing end by the tinme 15 the latter arrives
at the sewiphpteetectriascehbwREEN, i ghee pPesssirecedliiedfsddiamgl speed of
the succeeding fly strip P by the driven and gressure rollers 4, 51is
hi gher tharfheiestemi b4 apeebasFedntoprupRdyn§hrl pusasqsding fly
strip P toward the sewing station, as shown in Figure
9e. By that time'the preceding fly strip's trailing - \‘)
end is spaced apart and advanced from the succeeding
10 f£fly strip's leading end, beéause the stop 12 is
disposed before the light path between the light Sourée
PHS, and.the photoelectric cell PHS'; by some distance.
However, the leading end of the suéceeding fly strip P
catchés up with f£ly strip's trailing end by the time
15 ihe latter arrives at the sewing station, as shown in
.Figure 9£, since the feediné speed of the succeeding
fly strip P by the driven and pressure rollers 4, 5 is
higher than the sewing speed of the preceding fly strip
P. Thus the individual successive fly strips P are
20 caused to be sewn to the fastener chain F continuously
with opposed ends of adjacent fly strips abuttiné each
other, as shown in Figure 2.
As shown in Figure 10, when the trailing end of
the finai fly strip P to be sewn has passed across the
25 1light path between the light source PH82 and the

photoelectric cell PHS',/ this detector produces a

"stop" signal to te:minate the operation of the sewing



- the feed station 1s t

P. Thus the individual successive fly strips P are 20 caused to be sewn té%%}f
the fastener chain F continuously with opposed ends of adjacent fly strip
abutting each otsher, as shown in Figure 2. As shown in Figure 10, when the
trailifg end of the final fly strip P to be sewn has passed across the 25
| i ght path between the |ight source PHS2 and t he photoel ectric cell PHS 2,
this detector produces a "stop" signal to termnate the operation of the
sew ng - 16 - machine 2, leaving the_trailing portion of the final fly
strip P located between the stop 12 afidlfnha sewi ng station w thout being

. To finish the, | f_th i flLy.strip P,. th ' ) hi 2
Te'S restarted LIRS Nl ERELABAERF| BERt biBH SPEFICBAL RS ANe
t ! h . fion Lt i ible t .
Suceossive 11y St e 18 nforaERETbe b UKER B3 skhel 3P HNE, £16 ifeER
since the succegd] ri'v‘/iﬁﬁéw BéfﬂéaQSQﬁE’V%ot 8§ 3 QpPipeedidng fJ yestrip in
an en supplred to the sew ng station i diately

cont ibguggf]{iynfj g&uifvxéﬂga h@lﬁf@@fcﬁbn_ﬁ,fl;xesséb@ngusac}mte hg gsewi ng machi ne

y usefully operating. 15 20 2

5 restarted_by p;essing the non-illustrated start switch.

With_the a;rangsment according to the present
.invention, it is possible to sew successive fly strips
K,; to the fastener chain continuously and efficiently

since the succeeging fly strip is placed over the

10 precediné fly strip in the feed station and is then
supplied to the.sswing station immediately contiguously
following ﬁhs preceding fly strip such thst the sewing

machine can be continuously usefully operating.

15

20

25



PR

ntinuously to a continuous slide fastener chd“ﬁ“‘cowp%&s#ng_Lhe;steps of :

(a) continuously delivering said co ous slide fastener~

chain to a sewi ng nachine; (b) sewing a precedl ﬂg uylmuufew n,g@
machine to the fastener chain; (c) superinposin *

succeedi ng 10 piece over a trailing end df7 said prece |ng pfect as said
preceding piece is sewn to“the fastener chain; (d) keeping said succeeding
pi ece waitingflaimsuperi nposed, upstream of sai'd sewi ng machine; (e)
detecting when a trailing end of said 15 precedi ng pi ece advances out from
under the | eading énd &fmethpd Qﬁj@éé@%ﬂhﬁ!g picsesshiee Pheceewl nglasfeugsh d
preceding piece progresses; and (f) pplyln? sai d succeedi ng piece to said
sewi ng nmachi néonhk ipesyedye oo asaﬂ‘tﬂ@é‘t‘é?}ﬁoﬁ igg fastengr cAaddnhod
according to claim1, wher ei n. sai ¢ succeedi ng piece is supplied at a speed
hi gher than t RBMPALE1AG wihiec 18 tePA RS of said precedi ng piece progresses. 3
A met hod according,tQ claim1 or 2, further 25 conprising: holding the
trailing &nd of saf@ pr€@@&%ﬂ?%ﬂ%kk HbhY 9T 5RA 8@t doFOonki8UP&Sence with

t he | eadi ng en? of sald succeggln |ece belng superlnposed
ide fastener chain sewing machine;}

+

ngialns 1. A nethod of attaching successive pieces of piecework

(b) sewing a preceding piece at said sewing
machine to the fastener chain;_
(¢) superimposing a leading end of a succeeding
10 piece Over a trailing end of said preceding piece as said
preceding piece is semn'ﬁo the fastener chaing
(d) keeping said succeeding piece waiting,
as superimposed, upstreanm 6F.said sewing-machine;
(e) detecting when a traiiing end of said
15 preceding piece advances out from under the leading
end of said succeeding piece as the sewing of said
preceding piece progressés; and
(f) supplying said succeeding piece to said. \o/
sewing machine in response to said detection.
20 2. A method according to claim 1, whereln
said succeedlng piece is supplied at a speed hlgher
thap the rate at which sewing of said preceding
piéce progresséé.
3. A method according to claim 1 or 2, further
25 comprising: holding the trailing end of said preceding
piece beneath and out of interference with the leading

end of said succeeding piece being superimposed.



X

- 18 - 4. A method according to claim1, 2 or 3

- 4 i i ng :
piece is kept waiting by a stop against which thel i sai d --
succeedi ng pi ece abuts and beneath which the trauj’!ig (ﬂﬂﬂl l“Ld
preceding pi.ece passes. 5. An apparatus. for auto P :
successi've pieces of piecewrk to a contianES | ength slide fastener chain,
conprising a sewi ng machi ne, neans for feeding the slide fastener chain to
said 10 sewi ng maching, and _a. tati suppl ying J he pi eces one
after another al ong a(as'ubgt g‘%tt}@%ﬂ?scﬁ%rri&z%ﬁ{ g{o ﬁalitéﬁl"i/(} ’sazlt agrsgjwi W nathi ne,
said feed statiop,havi I,de far. di.recting ol 0 | d sew ng

g 1?6'5@9':@&% 8.1%ce i %ge'rﬁ. Jﬁ%lmsqefbgﬁ stt%aﬂ

machi ne, a pair of- roller I spose at oppo st des of said

gui de for feedin h [ ali@ng i [ t 3 | ine, a
vertically nnvablgg'tasltﬁgg, %3'?3‘80523 é%%\?eirggiegﬁgu#dﬁlgdt m%gﬁgné%a%$eed
rollers and sew pgepBCRbUEs LA KRPRIATH &hSUdF Ml NG 418G WHd igw and
superinposed 20 over a preceding piece being sewn, a detector disposed
between sai dsst opjangreewdiagmpGkicke plad/sedqt ecting when the trailing end of
sai d precedi ng piece advances out from beneath the | eading end of said
succeedi ng pi ece, andsneans apphaakites IToreHubm tie ddyedt aeingy said
detector for engaging said feed rollers and releasing said stop to cause
sai d succeedi ng puecestad viee piasead otfo pidictkwoad g e @ miel fuoru s el gt h

L

slide fastener chain, comprising a sewing machine,
means For.Féeding the slide fastener chain to said

10 sewing machine, and a feed station for supplying
the pieces one after another along a substantially
horizontal.path to said sewing machine, said feed
station having a quide for directing the piéces
to said sewing machine, a pair of feed rollers.disposed

15 .at opposite sides of said guide for feeding the
pieces along said guide to said sewing machine,
a vértically movable stop, disposed above said guide
between said-Feéd rollers and sewing machine, for
keeping a succeeding piece Qaiting and superimposed

20 over a preceding piece being sewn, a detector disposed
between said stop and sewing machine for detecting
when the trailing end of said preceding piece advances
out from beneath the leading end of said succeeding
piece, and means gperable in response to detection

25. by said detector for engaging said feed rollers
and releasing said stop to cause said succeeding

piece to be passed to said sewing machine for sewing.



6. An apparatus accordirng to claimb5, wheret rs are
riven so as to feed said succeeding piece toward said sew ng nmachine at a
speed higher than the rate at which the sew n ummu”ﬂlmmedl ng ptece
by said sewi ng machi ne progresses. 7. An appa o ¢l ai -6,
wherein one of said feed rollers is fixefyand the othel féed roller is
di sposed for vertical novenent toward ‘and away from Said one feed roller to

respectively 10 engagea@ndpghs880898ceaird inlgCERE@i1RG mPisEC & Helle fRASSage to
sai d sewi ng nachine. 8. An apparatus accordi'ng to ciaims, 6 or 7, wher ei n

said stop i's spagefeaoye1sard @vbdaribent Sol Awered ey tdxamy by a gap

di stance substantially 15 equal to the thickness of only a Single pi ece
and sai d precggfgepirgephetBILtERWdPaAIAS seMiogylmasdiihegair when sai d st.op
isinits lowered position. 9. An apparatus according to any one of clains
5 to 8, wherespesainigeéectbanconprirate atl whliich2@heowesd ndj spfosed- above
said guide and a photoelectric cell for receiving light fromsaid |Iight
source tog protheeppecdet £oyi pheseghal sald. sAwiagpasathineapaargtiexpdo. any one
of claimse 5 to 9, and further conprising a further detector 25 di sposed

bet ween said feed Vol | &nsappdrsbid spoprﬁQHQetecmdngmMﬁanwaHamd| ng end of

a final piece
one of said Feed rollers is fixed and the other

feed roller is dlsposed for vertical movement toward

and away from Said one feed roller to respectively : ;;)

10 engage and disengage said succeeding piece for passage
to said sewing-machine.
8. An apparatus according to claim 5, 6 or
7, wherein said stop is spaced above said guide
in its lowered position by a gap distance substantially
15 equal to the thickness of only a single piece and
‘ said precedihg piece being sewn passes through said
gap when said stop is in its lowereﬁ position.
9. An apparatus according to'any one of claims
5 to 8, wherein said detector camprises a light
20 source disposed ébove said guide and a photoelectric
cell for receiving light-from said light sburce
to produce a detection signal.
10. An apparatus according to any one of claims
5 to 9, and further comprising a further detector
25 disposed between said feed rollers and said stop
fo detecting when a trailing end of a final piece
passes said further detector and means operable

in response to detection by said further detector



passes said further detector and means operable in respon ection KEEN:

said further detector - 20 - to shut off said sew lne. 11. An
"appar atus according to claim 10, wherein said furthgmﬂﬂmwllﬂ,ﬂm, ses a
secoanLight source 5 di sposed above said gui de ana ac :

phot oelectric cell for receiving light fromsaid second |ight source to
produce a detection signal. 12. An apparatus %cCording to any one of clains

5 to 11, wherein said guide has a pair of |ower and higher 10 | evel
portions divi deoFbes'&Ugr ahfveedd fempingapachdpe. | evel porti on being

di sposed downstream of and beneath said step, the height of said step being
substantially equal tbltheAPhEPRRsRtys sargrdisigdic plate. 195 whereiqrm
An apparatus according to claim12, further including a third detector

di sposed adj ace®idhj fuEthpri deteatar eemprdsesnha 3egondgléghtosaurce
succeedi ng pi ece, passes said third detector, and neans di sposed near and
downst ream &f s&iPRI/D oRBOYBesfd 9hide pRIpEnSEaand P o haedecitont of
said third detector, for forcing the trailing end of said succeeding piece
agai nst said | ok&l)l Rt peeei¥dngr Light glirae. sedd maeeqpdrdiabtaccording
to claim 13, wherein said forcing neans'con?rrses a bl ow pi pe neans .

di sposed 25 ab&P&rRA 9 oREPINERe@ stRteahion §digMadui de for

12. An apparatus.according to any one of claims
_ _ 5 tp 11, wherein said guide has a pair of lower and higher
_\“; ‘ 10 level portions divided by a transverse step, said
lower level portion being disposed dogu.nstream of and
beneath said step, the heigﬁt of said:step being -~
substantially equal to the thickness of only a single
piece.
15 13, .An. apparatus according to cla{tm 12, further
inclu&ing a third detector disposed adjacent said
step for detecting whén the trailing end of the succeeding
piece passes said third detector, and means disposed
near and downstream o_f' said step and operable in
20 response to said detection of said thirdldetector
for forcing the trailing end of said succeeding
piece agafnét said lower level portion of said quide.
14. An apparatus according to élaim 13, wherein
said forcing means comprises a blow pipe means disposed
25 above said lower level portion of said guide for
selectively issuing a pressurized flow against the
upper surface of said preceding piece and a suction

pipe means supported by said guide directly beneath

said blow pipe means for drawing air under said



lectively issuing a pressurized flow agai nst —the upper—surface of, sai d :

ecedi ng piece and a suction pipe nmeans suppor, i g€ directly
beneath said bl ow pi pe means for drawing air ur}mﬂﬂaguiﬂﬂﬂuﬂmm - preceding?
pi ece. 15. An apparatus according to claim7, L ai ns 8yto 14
read as dependant fromclaim?7, further conprising a bracket supporting

said other Feed roller and noving neans connected to said bracket for
vertical novenent in response to detecti @1 of a piece by said detector. 16.
An apparatus according to claim15, further- 10 conprising a resilient
means di sposed tetestiag Jui’FHr acket and sai d novi ng neans, such that said
other feed roller resiliently engages against said one feed roller. 17. A
net hod of attachi ng ¥4y At rapeanatys 15c¢esdbngrtenalaigubst 8tial ly as
described with reference to-and as illustrated in the acconpanyi ng

drawi ngs. 18. 3pHnd &F URIBHt aF Py dsT AR PP LREPRNEANEef EPBNCe to and as

'l1ustrated | rt]:]:[ahiem azc,COFfPratnﬁ’échgrﬁ;?}MiQPﬁg a braéket supporting
said other feed roller and moving means connected
to said bracket for vertical movement in respénse'
- to detection of a piece by said detector. |
16. .An.apparatus accordin§ te claim 15, further o
10 comprising a resilient means disposed between said ~
bracket and said moving means, such that said other
feed roller reéiliently engages against said one
feed roller.' | |
17. A method of attaching fly strips to a
15 fastener chain substantially as described with reference
to and as illustrated in the accompanyihg drawings.
18. Apparatus substantially as described with

reference to and as illustrated in the accompanying

drawings.




