METHOD AND APPARATUS FOR ATTACHI NG PI ECE GOODS TO A SLIDﬁéFﬁ?JENEﬁ@ﬁyQIN
The present invention relates to the production of a contfnudug, —COrtI guous
series of individual piece goods to be 5 sewn, particularly fly strips,
irn which the individual pieces can be intermttently and irregularfly passed
to a feed station for their delivery to a sewing nmachine. In particular, €
the invention concerns an arrangenent for nmaking a continuous, contiguous
series of individual fly strips connected by a slide fastener chain 10 in
t he manufacture of closures for fly openings. U S Patent 3, 750, 104

di scl oses a systemfor automatically attaching a plurality of fly strip

pi eces one after another to a continuous slide fastener chain. There, the
fly strips are fed to an intermittently operable sewi ng nmachi ne one after
anot her 15 by means of feed rollers iq timed relation-to the intermttent
operation of the sewi ng nmachine. A conti'ndous |length of fastener chain is
continuously fed to the sewing nmachine for joining fastener chain to the
fly strip pieces. This intermttent operation of the sewing machine is

control ] ed by a phot Oell@@%bCAthpﬁﬁTﬁgtﬁR RQT%CH%G ‘H@Ecée"“ ng station.

The detector detects the conpletion ew ng- of one fTy strip when the

trailing end of a sewn fly celgpkprodineSerorasseEnER dHaRr oduce a "stop” signal
not only to termnate the operation of the sewing machi ne but also to

energi ze the -2- feed rollers. Subsequently, the detector detects the
arrival The present invention relates to the production of a '
i continuous, contiguous series of individual piece goods to be: s
5 sewn, particularly fly strips, in which the individual pieces

can be intermittently and irregularly passed to a feed étation
for their delive;y to a sewing machine. In particular, the invention
concerns an arrangement for making a continuous, contiguous series
of individual fly strips connected by a slide Faétener chain
10 in the manufacture cf closures for fly openings.-
U.S Patent 2, 750, 104 discloses a system for automatically
attaching a ﬁlurality of fly strip pieces one after another to
a continuous slide fastener chain. There, the fly strips are
fed to an intermittently operable sewing machine one after another
1S by means of feed rollers in timed relation to the intermittent
operation of the sewing machine. A continuous length of fastener
chain is continuously fed to the sewing machine for joining fastener
chain to the fly strip pieces. This intermittent operation of
the sewing machine is controlled by a photoelectric cell detector
20 at the sewing station. The detector detects.the completion of
sewing of one fly strip when the trailing end of a sewn fly strip
piece passes it to produce a "stop" signal not only to terminate

the operation of the sewing machine but also to energize the



of thesnext fly strip when the | eading end of the next fly strip piece
passes it to produce a "start" signal to initiate the operation of the

sew ng ‘frachi ne. Since the sew ng operati %Q is halted 5 repeatedly with
this system there is considerable wast®e“f sewi ng nmachine on-tine and only
a |limsedsrate of production of the trouser closures can be achi eved.
According to a first aspect of the present invention, there is provided a

met hod of att agdl RE1AUSSESRIDLEqRIRES, 4PRISetiRtor (8860 Bht LRS! 1 de

fastener chain whereby the piece goods are forne 0 a confinuous series

in end-t o- endof &hat hedt, FEPTREES UMEH BRMVIBEIRGPESS BF 5 RE%%lgfséﬂg pi ece
goods in a sew ng machine with a | eading end of said preceding piece sewn

first and a tpiidei pgsse8di®ftospidtiupe e odiast Pisegals eWNididsite the operation
continuously operating a drive means for driving a succeedi ng piece of the
pi ece goods tofvdhd smiidgsewhiboe macbhde the sewipsaphesatbivnans irdliktyd faster than
the rate of feed of said sewing nachine until a |eading end of said
succeedi iy pixrrgabeditys withe thiaidyshgnenberd isacchgiderahlengagticcof sewisgi d
precedi ng piece is being 20 sewn; supporting said succeeding piece during
sai d driving BaFOANe MR- ting andaenlyga ckisibéd gate ofupremdition mifetie does not
overlap or bunch at said preceding piece's trailing end upon abutting
despite cont i HRYSer SlepRgsoRadbesacieyeive neans: and continuously
delivering said sli gg f%ii%%ner c?ai n to said sewi ng machine for 25 sew ng
onto said pi ece good§c® r 7 iy Tt 55t 28RN AT ddjsepressnt Hwept tarbnt
I nvention, there is provided an aratpys for automatical]y attaching
successi ve pieces Soggo‘f € %Wﬁﬁ%ﬁsafj A9 SUcaesSLye: RYRER 8PRdSn,
—/ P
10 to a continuous slide fastener chain whereby the piece goods
are formed into a continuous series in end-to-end relation,
comprising: sewing a preceding piece of the piece goods in a
sewing machine with a leading end of said preceding piece sewn
first and a trailing end of said preceding piece sewn last;
15  continuously operating a drive means for driving a succeeding
piece of the piece goods toward said sewing machine at a speed
substantially faster than the rate of feed of said sewing machine
until a leading end of said succeeding piece abuts the trailing
—/ end of said preceding piece as said preceding piece is being
20 sewn; supporting said succeeding piece during said driving
~such that the leading end of said succeeding piece does not overlap
or bunch at said preceding piece's trailing end upon abutting
' despite continuous operation of said drive means; .and continuously
delivering said slide fastener chain to said sewing machine for
25 sewing onto said piece goods.
According to a second aspect of the present invention,

there is provided an apparatus for automatically attaching

successive piece goods to a continuous length slide fastener chain,



"-3- conprising a sewi ng machi ne, means for feeding said slide fastener
chain to said sewing machine for sewing onto said pi ece goods, neans’for
.conmenci ng sewi ng of a preceding piece of the piece goods in said sew ng
machi ne, a feed station upstream of saizd_-sewing 5 machi ne for delivering
a succeedi ng pi ece of the piece goods towards said sewi ng nmachine, sajdg,.
fged station having a continuously operating drive neans for conducting#
sai d succeedi ng piece through said feed station at a speed substantially
f ast er thancanpsisinge aosewisgdmashisei dregenifing feecinpcsaidt$lide fasddner cbaih of
said 10 succeedi.ng piece abuts the trailing end of said preceding piece
as said pretedPag Rwee mashher 4T e NaRNtRa$ ity P hecsu BeRASTeB#ANSt or  gui di ng

sai d succeedin i ece throygh said feed, station, and nmeans for passing
successi ve gqre Qﬁb‘?ﬂ‘fdggc?ﬁ‘l’é 8 i msfcegl%raae%e& Ui PEeRT 998R% t hat t he

| eadi d, of_sai d succeeding 15. _ piece d t |ap _or. bunch at said
or aceding pHecELE T9ANS TG Bt BoErr Bt Ciofg RRIERM & BN ARBUS opor ali on

f I de dri v o] A bly fly.strips, but the -
"nvent  Bn cHiTHTe) 25 RECLRAFRT DR0EeRi Ao PIBLE R, te ke dbBS 0 1T
| ndi vidual phRGENLAS ol QeliteSRlthint ' Uatb Mkl Yedtioh HIRLAGTa Lbh1-ABGLTeS
pi ece 20 such as a continuous length material. The bénefits to séw ng

operation e&ﬁéﬁk?ﬁ?)&r@ﬂg eBRE RRdcdiRAELAd eBidWRctadiRg ﬂi@é@hﬁﬂr@ﬂ?@r e not
limted to the preferred enbodi nent use wth fly strips. It is believed

possi bl e bysdiRAfeed sthbiorpaeSe Hpebd)\eubbtant ibDlpFaytate tharuthguatend novel
answer to the need for an automated 25 systemin the sewing art which can
transl at e ioff Fepdtafeshidsdwing machine until a leading end of said L
10 succeeding piece abutS'the tréiling'énd of said preéeding piece A
as said-pfeteding piece is being sewn and having a guide means
for guiding said 5uccéeding piece through said feed station,
and means for passing successive piece goods consecutively to
said feed station, such that the leading end of said succeeding
15 piece does not overlap or bunch at said preceding piece's trailing
end upon abutﬁing'déspite continuous operation of said drive means.
The piece goods are preferably fly strips, but the invention
could also have similar application with other types of individual
piecework to be sewn, individually dr together with another piece. o/
20 such as a continuous length material. The benefits to sewing
operation efficiéncy and improved productioh due to the invent;on
are not limited to the preferred embodiment use‘mith fly strips.
It is believed possible by means of the present invention
to provide a unique and novel answer to the need for an automated
25 system in the sewing art which can translate intermittent and
irregularly delivered individual pieces into an aligned series

arranged in end-to-end relation for high-speed passage through

a sewing station without interruption of the sewing process.'_-



i"‘rregul arly delivered individual pieces into an aligned series arranged in
end-to-end relation for high-speed passage through a sewing station w thout
i,nterruption of the sew ng process. 4 A preferred enbodi ment of the
i nventd on addresses this need in an econonical and efficient way and, by
enablyngsthe individual pieces to be successively supplied and acted upon
by a sewi ng machi ne without interruption, increases sew ng production rate:
It is further believed possible by neans of the present
i nvention to ppoefetred angﬂi.lfnarﬁ.aﬂf thevineeat bord aunmsrs@uerﬂmg needefd i ci ency
and econony over the-prior art. The invention w |l be described by way of
exanpl e wit h areeeormmdeal @nthef fictentpaayiang, drvawhaRidngvikrer éngividual - 5.
Figure 1 is a side elevational viewof a fly strip attaching assenbly
embodyi ng t hePigees gt be rapenessivel s supplied amg ggied appm by areydngect i onal
view taken along the line [I1-11 of Figure 1; Figure 3 is a, cross-sectional
vi ew t aken al®& l"t‘?]é‘th‘?%t Enterrpption, Fl-"{f&'?és? sgngp.ng productignygpkey s a

schenat i | an vi ew _of
(% P I% lS further belleved possible by means of the present

invention to pravide a significant advance and improvement in
efficiency and economy over the -prior art.
The invention will be described by way of example with

reference to the accompanying drawings, wherein:-



e S

succession of fly strips passing through the assenbly of Figure 1; and
Figures 5-10 are partly schematic cross- sectional side el evational vi‘ews
of the sequential 15 operation of the assenbly of Figure 1. The preferred.
application of the present invention is the manufacture of closures for fly
openi ngs whereby a series of individual fly strip pieces joined together b
a. continuous |length slide 20 fastener chain is made at a high rate of - =~
production, not heretofore possible, using a continuously operating sew ng
machi ne. Figure 1 shows an automated @sSenbly 1 for attaching a succession
of fly strip pieces Pto a 25 continuous slide fastener chain F
continuously without interruption and in an efficient nmanner whereby the
fly strips P are joined together by the fastener chain F in -6- abutting
end-to-end relation. The assenbly 1 generally conprises.a sew ng nmachi ne

station 2, a feed st@i e31f?% §u§9§§téfébégﬁgﬁéiVGEEQQOEU cg§§ive fly

strip pieces continuo y to e Sew ng nac , and~a supply station

of “the feed B B e R B B PR ogular T ashi on.

invention;

Figure 2 is a cross-sectionai view taken along
the line II-II of Figure 1; |
Figure 3 is a cross-sectional view taken along-

the line III-III of Figure 1l;

10 : Figure 4 is a schematic plan view of a
succession of f1§ strips passing through the assembly
of Figure 1l; and

Figures 5-10 are.partly schematic cross-
© sectional side elevational views of the sequential

15 operation of the assembly of Figure 1.

The preferred application of the
present invention is the manufacture of clo#ures for
fly openings whereby a éeries of individual fly strip U
pieces joined together by a continuous length slide

20 fastener chain is made at a high rate of production,
not heretofore possible, using a continuously operating
sewing machine. |

Figure 1 shows an automated assembly 1 for
attaching a succession of fly strip pieces P to a _

25 continuous slide fastener chain F continuously without -
interruption and in an efficient manner whereby the fly

strips P are joined togetherfby the fastener chain F in



.
The sewi ng nmachine 2 may be a conventional type on the market. It includes
.a support table 5 for 10 supporting thereover each successive fly strip P
to be Sewn, a pressure foot 6, a pair of needles 7 for sewing the fly
strips-P to the fastener chain F, and a typical feed dog device (not shown)
for ceaducting piecework through the sewi ng machi ne operation. The fastener
15 chain F is continuously supplied froma non-illustrated reel, supported
on'an upper portion of the sewi ng machine 2, to the sew ng needles 7
t hrough the space between the support table 5 and the pressure foot 6. The

details of the %@ﬁ%m_%%4%?eécfaﬁr y'hoﬁlﬁé)f%%gé@{lxr%ﬁe&ﬂ% its

detail ed description i's omtte ari nt ed

on a framewor k Grippiidel & HERNY nad he WHAGRH D I MEEAIE! sk YA epm of
the sewing machine 2 and will be described with 25 reference to Figures

1-3. The succe$dirvautomatiidaldl P dediingerdeld \Rickk duivdeEfeastSiation 3 to

the sewi ng nachi ne pass over the table surface 9 beneath a housing -7-

10 whi ch ext engd elcesgictundiimaldusly ttho tthe seEaingg mecthine o@erdata euppldy t he

flow path of the pieces P thereto. The housing 10 is vertically upstanding
fromthe talsl e statfione areaard whefiendsl yarstimitce ipigcepare oangecutively

_passed to the upstream_end of the_feed station 3 in
what may be an intermittent and irregular fashién.
The sewing machine 2 may be a conventionél type
on the market. It includes a support table 5 for
10 supporting thereover each successive fly strip P to be
sewn, a pressure foot 6; a pair of needles 7 for sewing
the fly strips P to the fastener chaih F,.and a typical
feed dog device (not shown) for conducting.piecework
through the sewing machine operation. The fastener
15 chain F is continucqsiy supplied from a non-illustrated
reel, supported on an upper portion of the sewing'
machine 2, to the sewing needleé_? through the space
“ between the support table 5 and the pressure foot 6.
| The details of the sewing machine 2 itself aré not
20 pertinent here, and its detailed.description is.omitted
for clarity.

. The feed station 3 is mounted on a framework 8 
having a support table surface 9 imﬁediately upstfeam
of  the sewing machine 2 and will be described wiﬁh

25-=reference-ta Figures 1-3. The successive fly strips P
-being delivered by the.feed station 3 to the sewing

machine pass over the table surface 9 beneath a housing



5 space whic
suitably sup

- m——

h opens downwardly facing the table surface. The housing 10 is

ported on bracket nmeans 11 such that its rail-like | ower édge

.wal | surfaces 12 overlie the table surface 9 by a predeterm ned cl earance

space C. For

reasons described later, this 10 clearance space di stiance

cl osely approxi mates the thickness of the piece P passing through the feQd

station 3.

For exanple, for a fly strip having a .8 mmthickness, the =™

cl earance space Cis preferably about 1-1.2 mm Al so upst andi ng from the
table surface 9 to 15 one side of +h® housing 10 and extendi ng al ong the
cl earance space Cis a wall piece 13 having a guide edge surface 14. The
gui de edge 140 urisiglurextends olongidudbnably withnthel sgwing hathihengt h of
t he housing and preferably an appreciable distance into the 20 supply
station area QPeqafiqn ithe t %L&%"e%s?@etl}?ypﬁ%%s? F*—’P?H?%E@h the feed

station 3, t

he housi uide rollers

n nt aj ns ser es_of
15-18 which extend |']H’?%Cl'{9‘]'b“rﬂ% n’c%l‘é?)"drclecQﬁﬂo\ﬂP% %?ldf *B bhe

respectlvely
space fron1b
consecuti%p

10

20

25

i mifiab i { e Yeiid af R e PR O o
spac% vﬁfié’b? dhdiss tﬂmm Cf‘aéﬂ?gfél)/e St &bPs guf‘ffce. '
The housxng 10 is suitably supported on bracket means
11 such that its rail-like lower edge wall surfaces 12
overlie the table surfacé 9 by a predetermined
clearance épacé C. For reasons described later, this_
clearance space distance closely approximat es the ;
thickness of the piece P passing through the feed
station 3.':Eor:ekaMple; for a fly strip having a .98 mm
thickneés, the clearance space C is pteferably about
1-1.2 mm. Also upstanding from the table surface 9 to
one side of the hbuéiag 10 and extending along the
cléarahée space C is'a'wall piece 13 having a gui&e

edge surface 14. The guide edge 14 runs parallel_to

the housing substantiglly the full length of the W/

housiné and preferably an appreciable distance into the
supply station area 4.

For conveying the successive fly pieces P
through the feed'stétion 3, the housing contains a
series of idler support or guide rollers 15-18 which
extend into the clearance space C from above and are
:éspeétively'paired with driven rollers 19-22 extending
inﬁd the clearance space from below through suitable

openihgs in the table surface 9 to form consecutive



conducted., Each idler support roller is nmounted for rotation at the |ower
end of axle support bars 23. The 5 support bars 23 are nounted for slidable
npvenent in vertically extending slots in the housing 10. Bi asi ng neans,
shown here in the formof coil springs 24 having adjustability in the form
of a thread bolt engagenent 25 extending upward fromthe top wall of the
housi ng 10 10, apply a light resilient dowmward bias on the support bars 23
and hence al so the support rollers 15-18. The driven rollers 19-22 are each
di sposed for rotation on ends of respective axles 26 a-d. The axles 15 26

a-d are suitably_ iour | fL epeath_the_table surface 9
al ong parall el %§%§g|§f%§gf*€°% rb%%g$§n€%% ?%Qtﬁ rf%ﬁg?tﬁﬁ?na{ ext ensi on
of the housing dédndiekdde flow path of-successive fly pieces P through the
feed station 3. As shown in 20 Figure 1, a rotary drive transm ssion

system 27 is connect edEd¢ht i@l opit Sippore £6UBePf i hgodlht¥gneopl | er axl es 26
a-d to effect different speed rotation of the driven rollers 19-22 and

continuous opermdtamiord dthetiectowsntemd' of dixle SBEPSrerbarers315-fRa. In
25 illustration, a rotary notor (not shown) turns a drive wheel 28. The
drive wheel 8 sypporttesbardi23taiel nountieduforyslidaishe smovem@dttint urn
axl e 26a for rotating -
vertically extending slots in the housing 10. Biasing
means, shown here in the fo;m of coil springs 24'having.
adjustability in the form of a thread bolt engagement
25 extending upward from the ﬁop wﬁll_of the houSing
ld 10, apply a light resilient downward bias on the
support bars 23 and hence also the support rollers
15-18. | |
The dfiven rollers 19-22 are eaéh‘disposed'for
rotation on ends of respective axles 26 a-d. The axles
15 26 a-d are-suitably journaled in the framewérk 8
beneath the.table surface 9 along parallel éxes
laterally ©perpendicular to the longitudinéllextension
o : of the housing 10 and the flow path of- successive fly
‘pleces P through the feed station 3. /As shown in
20 Figure 1, a 'rotary drive transmission syétem 27 is
‘connected to the outer free ends of the driven foiler
- axles 26 a-d to effect different speed rotatidn of the
..driven rollers 19-22 and continuous opération of the
- feed station's drive means (rollérs 15-22)., 1In
25 -illustration, a rotafy motor (not shoﬁn) turns a drive

wheel 28. The drive wheel 28 operates a first belt and

pulley transmissioh 29 to turn axle 26a for rotating



-9 driven roller 22. A second belt and pulley transm ssion 30 inparts

relatively faster rotati onal speed to axle 26b turning driven roller 21.
A third belt and pulley transm ssion 31 engages axle 26c to 5 rotate )
roller 20 at a still faster speed; and a final belt and pulley transm ssion

32 inparts the relatively greatest rotational speed to axle 26d turning the
upstream nmost driven roller 29 in the feed station. Thus, in accordancé
wth the invention, the 10 ‘rotational speeds of the driven rollers 19-22"
in the feed station 3 are progressive®y=slower in each further downstream
drive nip in the feed station; however, the rates of speed of all driven
rollers are aAmiyen grebler 2an A hseeend belt candopulkeYsewi ng machine 2.
For 15 exanple, the fo]l ow ng, speed rates have been found to afford

L) okl g oPebcs b Lo o conf Lo et oot bocr chobre b e arLyearol ot 50
st a i ggeﬁefgt? o?"_’s*’p?e%‘_’ %m?%lw§v%bzg?%sfgfl?ﬁa% thet2bh#ile of speed
respective r g?%% O%Q@pé@gﬂ%%:%%?%ﬂﬁ@% ?a%?é?g%%éﬁg%ﬁefégwgﬁg machi ne
15718 def e oirihq JULRE 20ag 1 SULE Lol Tondid] SURDEud PCS

aterally anglext odrd Pul 16 diindth 84102 Apals L 0Fe Cbvapivaly er s
lgreatest rotational speed to axle 264 turning the
upstréam—moét driven roller 29 in the feed'station,

Thus, in accordaﬁce with the invention, the
10 _rotational séeeds'of the driven rollers 19-22’in the
feed stationlﬁlare prégfessively slower in each further
downstream drive nip'in.the feed station;'howgver; the
rates of'speed of all driven rollers are always greater
thaﬁ the rate of feed of the sewing machine 2. For
15 examplé, the following sbeed rates have been fognd to
'afqud'effeétive operation'of the assembly for handling
ﬁhe sewihg of successive fly strip.pieces P to a
continuous fasténer chain F: the driven roller 19 is. J
at a highest rate of speed which is 40% faster than the
20 _rate'of speéd of the sewing machine feed and the driven
rollers 20, 21, and 22 afe'at'respective rates of'speed
20%, 10%, and 5% fasﬁer thén'thg'sewihgimaChine-feed. |
As shown in Figures 2-3, the axles for the idler
- . support rollers 15-18 define parallel rotational axes
25 .for thesg roilers which are laterallf angled offset
| from the rotﬁtidhal axes of the driven rollers 19-22.

The downstream facing ends of the support rollers 15~18



The downstream faci ng ends of the support rollers 15-18 - 10 - are al
directed partially sideways (relative to the driven roller dispositions)
toward the guide edge 14 for, as further described bel ow, effectively
steeri-ng a common si de edge of each successive fly strip piece P 5 against
and aleng*the guide edge 14, relatively aligning succeeding and precedi ng
pi eces during conduction through the feed station 3 and at the sew ng

machi ne. At the supply station area 47 1l@drvidual pieces 10 P are passed
(preferably somewhat_al ong the_gui de edge 14) into the clearance space C of
the feed stati ArS ab¥ directed RANelrhlY e# t (gelative tPstheam nost

a0 N gheot spepd ha Vel Be (PLISS B S0k| o St e Busadoable, 5121 L0,
o sl oses, 0%l oo g B0 ol Ue RLECSEe YLD SOUARI,
01O Lo P 06 e OSSR o SEES L PR DR, Freset on 1
T e g RS RS RO, R S sitestilag) oep bet veer
aligning succeeding and preceding pieces during
conduction through thg feed station 3 and at the sewing
- ‘machine, |
N~ At the supply station area 4, individual pieces
10 P are passed (preferably somewhat along the guide edge
14) into the clearance space C of the feed station 3
for initial conveying engagement with thg upstreaﬁ;most
and highest speed drive nip formed by rollers 15 and
19. As the detailed discussidn of the operation of the
15 inventive assembly 1 set forfh_below discloses,
regardless of the lengths of. the pieces P (which could
even vary) Qf_thé reasonable irregularity with which
the pieces are supplied into the feed station 3, each
successive piece entering the feed station is
20 accelerated relative to the preceding piece being'sewn
in the sewing machine-z such that each successive piece
overtakes any spatial gap between its léading end and
the trailing end of thg p;eceding piece prior to
completion of the sewing operation on the préceding
25 piece. Passage of individual pieces P to the feed

station 3 may be done manually, as illustrated here, or

come from an automated conveyor arrangement.



conpl etion of the sewing operation on the preceding 25 piece. Passage of

i ndi vi dual pieces Pto the feed station 3 may be done manually, as °
illustrated here, or cone from an autonated conveyor arrangenent. In .
accordance with the preferred enbodi nent, operation of the inventive :
assenbly 1 is enhanced by the followi ng features. At the upstream end,ofi
the housing 10, there is provided a pair of air jet nozzles 5 33 to whicw a
conti nuous supply of pressurized air_i,5 supplied by suitable hose
connections 34 for issuing a pressure angl ed downward and in the axi al
direction of novenent._of [fl.y el Wit &C &heP plridFRiHa GheHrat i on 3.
Thi s enabl es holddomgancfﬁéd?gg ggsg g eéggﬁ 10 Sf%%gkggﬁleaéy entry

into the cl eapgaegr3BACBECEAB] iAvEnSiveRBER@RM yOil dacknbisred ny the feed
station. At the downstream end of the housing 10, an axial extension 35 of

the | ower edgeheufrbatewihg feapureisdedatulhieanipsairiean iegid afp the t he
pressure foot plate 6 in 15 the sewi ng machine 2. There may al so be

provi ded a seheasiagslom thedecaseprbeidely appaticdeifeaiaor je8, niozzdéisat el y
upstream of the sewing machine 2 to effect shut off of the sew ng machine 2
operati on $hodBdta whachah gaptippens sypPP¥i R§ Pressuxilziedyadwd 16 a 20

pi ece P being sewn (such as if supgly of pieces to the feed station has
been hal ted osupRYie¢ bB¥| Epéhpble hose connections 34 for issuing a

pressure anéled downward and in the axial direction of
movement of £ly strip pieces P through the feed station
3. _This.énables'holddown of the lead edge of eacﬁ_ v
10 piéce for easy entry into the clearance space C and
| assists movement of each piece into the feed station.
At the dowhstréaﬁ end of the housing 10, an axial
extension 35 of the iower edge'surfaces 12 is provided
substantially.right up to the'pressure foot plate 6 in
15 the sewing machine 2. There may élso be provided a
_sensor.systém} indicated here by photédetectof 36,
immediately upstream of the éewing'machine 2 to effect
shut éff of the.sewing machine 2 operation should a v
spatial gap appear following'the'trailing end of a
20 piece P béing sewn (such as if supply of pieces to the
feed station has been halted or unduly delayed) to
conserve faétenér chain F and sewing machine opefation.
A suitable étart switch, such as a fdot'pedal,'can be_:
'used to réactivaﬁe.the sewing machine when renewed
25 sewing opéiation is desired. .
'Obération'of'the automated assembly 1 is shown

in sequence'in'Figurés 5?10. As shown in Figure 5, the



<

conserve f.astener chain F and sewi ng nmachi ne operation. A suitable start
swi tch, such as a foot pedal, can be used to reactivate the sew ng nmachi ne
when renewed 25 sewi ng operation is desired. Operation of the autonated
assembly 1 is shown in sequence in Figures 5-10. As shown in Figure 5, the
- 12 Wsewing machine 2 is operating and sewi ng together the continuous

| ength fastener chain F and the Ieadin& end of a fly strip piece Pl being
delivered fromthe feed station 3. As #Re=fly strip piece is being sewn,
its rate of novenent is that of the rate of feed of the sew ng nmachine.
This is so, deSp¥irgtmachipe 2haf PRerakipenapd| sewing2bogefher the drive

' in which th ' bei ' Ll _di f d

o eater than tFBFERGOGP CRESEBAFABLRRER FEaLt) RoantnEbtoLRRERIZREY) ower
f f th | I I fi i b I nst
bunching or 19 hothy CRECRUPRYe P RaERY Aakhiefaf o R IR o8, Doy

biasing force gnatiEnSYPPOAE £RE! £ip é&?i&?%ié@ébiSsbébﬁ?g§%¥ﬁn feLlers to

slip easily 15 beneath the piece.in"this situation. Figu illustrates a
succeedi ng f|Yréﬁé'@fDMQGQmERtbﬂsnghﬁﬁséﬁdth@tQaééeoﬂpﬁﬁé&aafeﬂﬂeOf the
e

feed station 3 for delivery to the sewwng station 2. T
sewing machine. This is so, despite the fact that the
driven rollers (20-22) of the drive nips in which the
'piece being sewn is still disposed havel:ates of speed
(N greater than the feed of the sewing machine, since the
10 upper and lower surfaces of the piece are closely
confined in the clearance space C against bunching or
furling by the guide surfaces 12 and 9 and the
relatively weak biasing force on the support rollers.
(16-18) enables the driven. rollers to slip easily
15 bengath the piece in this situation.

Figure 6 illustrates a- succeeding fly strip
piece P, being passéd‘into the upstream end_of the feed
station 3 for delivery to the sewing station 2. The
pressure from the air jets 33 servé to hold the lead

20 end of the succeeding piece_P2 down against the table
surface 9 to facilitate its entry into the clearance
space C. When the lead end of the succeeding piece P2

. reaches the drive nip formed by the support and driven
paired rollers 15 and 19, furthést upstream in the feed

25 station 3, the succeeding piece is positively engaged

and most quickly acceletated toward the trailing end of

the preceding piece Py being sewn, as shoyn in Figure 7.



pressure fromthe air jets 33 serve to hold the lead 20 end of the
succeedi ng pi ece P2 down against the table surface 9 to facilitate its
entry into the clearance space C. Wen the |l ead end of the succeedi ng piece
[err] reaches the drive nip formed by the support and driven paired rollers
15 and 19, furthest upstreamin the feed 25 station 3, the succeeding -pijece
is positively engaged and nost quickly accelerated toward the trailing efid
of the preceding piece P1 being sewa, 38s-shown in Figure 7. - 13 - The
succeedi ng pi ece P2 continues to be consecutively positively engaged in
further domnstrean1dThdesﬁeaéeEQﬁgCpm&e;apgecbduAndesheotbaiIing end of the
precedi ng piece Pl (being sewn) at speeds designed 5 to overtake the '
spatial gap becneequthvedyspesdttivedypeagageddin Lyrshern downstygass 8 and
9, until the succeeding piece's |ead end abuts the preceding piece's
trailing end. AEi¥e Pipg Eﬁé sarveransg preakdstheafradling FBYcREs a
further downstreamdrive nip,prior to .10 abutting wth the trailigg.end of
t he precedingtBPeEEeﬁﬁgngaségcﬁpEEd(BFlPHesgﬁﬁéeé&iﬁgeﬁﬁécéeﬁégpg

A e A )
succeeding 15, pL.gcg3g! ©ds BABWRY 1 hNP:58BLE" 895hY¥Y," Ank3AS th
| ' succeeding piece's lead end abuts the preceding piece's
trailing end. Each time the succeeding piece's leading
end reaches a further downstream drive nip prioer to .\

10 abutting with the trailing énd of the precediqg piece 
P, travel speed of the succeeding piece P, is
relatively slowed to the lower rate of speed of that
further downstream nip's driven roller. Bunching'ér
furling of the upstream portions of the succeeding

15 piece acted upon by the faster driven rollers is
prevented again by the close confinement of piece in
the clearance - space C and the capability of the drive
‘rollers to slip easily beneath the piece when its W,
ieadiﬁg end travel rate has been relatively reduced.

20 As indicated in Figure 4, in addition to being
indexed forwardly through the feed station 3'bycthe
drive nips, ﬁhe'suCCeeding piecé Pz is also simul-
taneously steered laterally by the slant disposition of

'thé idler suppoit rollers so that a side edge of the

25 piece is aligned for movement against and along the

‘guide edge wall 14. Such alignment against the guide

edge 14 has already occurred with the preceding piece



prevented again by the cl ose confinenent of piece in the clearance space C
and the capability of the drive rollers to slip easily beneath the piece
when i-ts | eading end travel rate has been relatively reduced. 20 As
indicated in Figure 4, in addition to being indexed forwardly through the
feed+gtation 3 by the drive nips, the succeeding piece P2 is also sinul-
taneously steered laterally by the slant disposition of the idler support
rollers so that a side edge of the 25 jpiece is aligned for novenent

agai nst and al ong the gui de edge wall 14. Such alignnent against the guide
edge 14 has aIpfadydoocuursdwﬂthheabh puecedsiigeppiece trahdpopteandyoccurs
wi th each succesSsive piece transported by the feed station 3 so that the
conti nuous serthe Hee@i statiphadedoi hhahdthe- epdtishansosebieshefassenbly 1

are longitudinally aligned w th one another for easier 5 subsequent
handl i ng. The Péegefgpiageds iphendntenendngepptienphyr Ehenassemblyr diling

end of the precedi fece,|[e Lor to coppletion of the sew n
operation on tﬂEepEgBEHFﬁglb?Eik,giéggﬁ mﬁlﬁgpﬁpﬁuP8°§Leﬁs%9ﬁeeiéger
succeedi ng Eiece_PZ abu shthg greceding piece Pl in end-to-end rel ation,
the rate of>tr3YRPEEReRhePRAALAREr ng piece matches that of the preceding

pi ece The leading end of the succeeding piece P2
reaches the trailing end of the preéeding piece Py
prior to completion of the sewihg'operation on the
/ ' preceding piece, as shown by Figure 9. As the
10 succeeding piece P, abuts the preceding piece P, in
end-to-end relation, the rate of travel of the
. succeeding piece matcheé that of the preceding piece
being sewn at the rate of feed of the sewing machine
and no bunching of or overlapping by the succeeding
15 piece occurs. As the preceding piece P; is indexed
forward by the sewihg machine feed, the succeéding
piece P, is also indexéd forward by the drive nip
U engagement of this piece in the feed station 3 by
virtue of the release of resistance against forward
20 movement on the succeeding piece until abutment again.
Eventually, as indicated by Figure 10, conveyance of
the succeeding piece P2 is taken up by the sewing
machine feed just prior to completion of sewing of the

preceding piece P Thus, abutting end-to-end relation

1-
25 of the preceding and succeeding pieces is maintained
through completion of the sewing of the preceding piece

Pl' whereupon sewing of the leading end of the



being sewn at the rate of feed of the sewi ng machi ne and no bunching of or
over | appi ng by the succeeding 15 piece occurs. As the preceding piece’[err]
is indexed forward by the sewi ng nachine feed, the succeeding piece P2 is
al so i ndexed forward by the drive nip engagenent of this piece in the feed
station 3 by virtue.of the release of regi stance against forward 20 . O
novenment on the succeeding piece until abutnment again. Eventually, as ™
i ndi cated by Figure 10, conveyance of the succeeding piece P2 is taken up
by the sewing nmachine feed just prior to conpletion of sewing of the

precedi ng pi emecéddingTpiese Bpubhmergesnahd chergberatishi sepedbs ofs the precedi ng
and succeeding pieces is naintained through conpletion of the sewing of the
_precedi ng pi degtien spcodrdienpince Ky hy rAssedd tarlifegd etatidn tShes -15-
succeedi ng piece P2 coomences and the operatjon repeats as a further
succeedi ng piigicaied, by |F§91dla%§9c| tUEneR FOBRLNUPYE i SANBLgwsUS RArdeg ed by

Fi gure 10. TR& a contlinuous, contlguous series, of aligned fly strip

pi eces P j oi da’chHj‘@Ph y 5 T RLEIRSLE {IRPERdOosther By, oEENGus RYE08R,

regardl egs nab gonse utlve fly strip.

pi eces are pfg'? &5 ‘Plrodf“é% §F%ﬁ°f)lﬁs%r?gd ﬁ?ﬁadsf"f'@%{] 4 HR ﬁﬁuil@ﬁgth of the
pi eces. Pref 1@9'%@&%@%@@‘%{ QB Py E@?};&‘&i@é@ )éf& ,f’oatsgﬁgd i ¥ feQLg t he driven

rollers 19-2 2\t on yS con
station and unaffected by the length of the pieces.

Preferably in operation of the assembly 1, the drive
for the driven rollers 19-22 in the feed stétion is always_continoﬁsly \;)
10 operating. The sewing machine 2 is also expected to be continuously |
operating, except if selectively controllaﬁly shut down for brief
periods upon sensing the absense of an abutting succeeding piece
at the end of the sewing operation on a preceding piéce.
Reference is directed to our co-pending patent application

15 No. 85 2114Q (reference 23DP50450)(S.~:.) N®, 2.163.481),



10 operating. The sewing machine 2 is al so expect ed—t—e—be—eenpi—_nuéusi_y,

operating, except if selectively controllably shut down for brief ﬁeri ods

upon sensing fhe absense of an abutting succeeding pi eljﬂjﬂﬂ”‘"llmﬁu "(m,the
sewi Ag-operation on a preceding pi ece. Ref@erence is di Acicalaly LY.

co- peméd ng patent application 15 No. 85 2 11 99 (reference -
230P50450) (Seral No 2.163.482). 16 111111 11111

CLAI Ms: - 1. Eké@ggihod of attachi ng successive piece goods to a

conti nuous sli fener chaiin whereby the piece goods are forned into a
continuous series in end-to-end relation, conprising: 5 (a)
sewi ng a preceding piece of the piece goods in a sew ng nmachine with a

| eadi ng end ofqsaid g ' ' ; | St rai i nd of said
precedi ng pi ec1e sevmplr%gﬁfdd Ebg) Q%%%ﬁ %%%E%éysrsg\é%%gg f%gg 85%;1 ?’vg Cr?é"gh%”q“&
driving a SucCgerdeNgadicPecHafint 1 goed r i ey machi ne 10
at a speed substanti aslpﬂl y fas#erﬁ?ﬁgﬁr’]ﬁ%ﬁg rat?é %@Wge%fg?ggegi gd'éég\?\,i ng

machi ne until eordtéaddusgseribsoin sabdesena bt 86frabiig: the trailing end
of said preceding piece as said preceding piece is being sewn; (c)
supportingSsai d succeddsegingi @geededingypiaiedofirtine pikctSgoodsuch & Bajirdghe

| eadi ng end of said succeedi ng piece does not overlap or bunch at said
precedi ng pi eceachipe alitthng) leadingend afusaichgreresiing eieocatsennofissobper at i on

of said drive neans; and (d) continuously delivering said slide fastener
chain and trailing end of said preceding piece sewn last;

§

| (b) continuously operating a drive meaﬁs for driving a
~ spcceeding piece of the piece goods toward said sewing machine
10  at a speed substantially faster than the rate of feed of said
sewing machine until a leading end of said sucﬁeéding piece abuts
the trailing end of said preceding piece as said preceding piece
is being sewn; | |
(c) supporting said succeediﬁg piece duriﬁg said driving
15 such that the leading end of said succeeding piece'does not overlap
or bunch at said preceding piece's trailing end upon ébutfing
despite continuous operation of said drive means; and
-/ (d) continuously delivering said slide fastenmer chain
to said.sewing machine for sewiﬁg onto said piece goods.
20 2. | A method accofding to claim 1, Fﬁrther comprising: aligning
said succeeding piece behind said preceding piece during said

driving.



to_said sewi ng machine for sewing onto said piece goods. 20 2. A
nmet hod according to claim1, further conprising: aligning said succeeding

pi ecedi ng piece during said driving. C L M S

- 1$ﬂ|“|ﬁ"||mllﬁmum according to clajigpl or 2, further conprisind: -
shutting dff "safd Sewing machine in response to detecting a spati al gapﬁgﬁL
said sewing nmachine following the trailing end of said succeeding piece’
beirg sewn in the otherw se continuous operation 5 of said sew ng
machine. 4.3,  Anwithed seeesdihgnto tdathal Brl2, Fugther colsrigingsaid driving
Is effected by a series of opposed driven roller and idle support roller

pai rs defi nsmgtihgraffesaitseainyg pacrenat imresporeaegbo vdetebtrach s@tdal
succeedi ng pi ece consecutively passes and said support 10 rollers are

li ghtly bi agaml abdgsaids sewiigdmaciypectoblowiing tberidaiding teodpefi sRid S| i ppage of
driven roll er engagenent of said succeedi ng piece. 5. A net hod

accor di ng tsuadeading! pisdebeirg w0 imitthe efiheswiss) contiswipds divevakiarol [ ers are
progressively slower in each further 15 downstream ni-p, but always greater
than thé@ ra@f sgidisudngmaghite<sewi ng machi ne. 6. A met hod according to
any preceding claim wherein said succeeding piece is driven thrqugh a

cl earance shace b%t"\%@?f?(ﬂﬁﬁ ashe fcj@é'g,1'sgi ‘gr'gl'e‘éf?e(fﬁ&@ e MRy si zed

to prevent 20 pungisg, of o321 S G Rdbi%aRlSs SoEn drls S Sudig P ecedl ng

roller pairs defining therebetﬁeeh a nip relétion through which

each said succeeding piece bonsecutively passes and said support k_/
10 rollers are lightly bia#ed against said reSbectiUe drive rollers.

to permit slippage of driven foller engagement'of.said succeeding

piece. | |

5. A method according to claim 4, wﬁerein the ratgs'of speed

of said driven rollers are progressively slower in each further
15 _downst:eam nip, but always greater than the rate of feed of said

lseﬁing machine.

6. A methﬁd accofding to any precéding claim, mherein said

succeeding piece is driven through a ciearance space.betweén'

opposed surfaces, said clearance space being sizéd to prevent
gﬂ_ bunching qf said succéeding piece when it abuts the preceding

piece's.trailing end. :

7. A method accofding to any preceding claim, wherein the

piece goods are fly strips. |

8. An apparatus for automatically atiaching successive piece

25 _goods.to a continuous length slide fastener chain, comp:isihg

a sewing machine, means for



A

piece's trailing end. 7. A met hod according to any pr ' &
wherein the piece goods are fly strips. 8. An apparlmﬁﬁ(ilﬂhmmlﬂlm‘
automatical ly attachi ng successive piece 25 goods to a i h
slide fastenér chain, conprising a sewntf machi ne, neans for f eedi ng
sai d™xyli de fastener chain to said sewing machine for sewi ng onto said piece

goods, neans for commenci ng sewi ng of a preceding piece of the piece goods

in said sew ngeémggiggq,d é‘ljfo%eﬁasscteﬁé# %{p’ﬁgrpgcltor gg{ggg%%ls i gaaﬁﬁgn&rnachi ne for

delivering 5 a sdcceeding piece o0 e owards said sew ng

machi ne, sai dsépied Siwt Loty B_ilt\.{éé‘@oédé%oﬂéér@?%|c)6mﬁﬂ-ﬁ.fiﬁ%!Miﬂ?id’r’e means for
conducting said succeeding piece through said feed stafion at a speed

subst anti al | yafmetedirddpieddhef rtdeepicel §68ls0Lin Saiid SRMhd GhaBBEdd,Ne until a
| eadi ng end of said succeeding piece abuts 10 the trailing end of said
precedi ng pi eaeferd statdopripseteangopisaie sewibgimghsesvfoarndbliayting a gui de
means for guiding said succeedi ng piece through said feed station, and
means f or Spassingcsedictgssiere pf dbe wpicodsomuinstmuariy elajdt seudag dnatbite,
station, such that the |eading end of said succeeding pi ece does not

overl ap or bupeif feed gtatignghavisgediqaptnunssly apeaptinagdrivg TgeMs abutti ng
despite continuous operation of said drive neans. An appar at us

according to EPRCANGICHDR t%ﬁ_%ﬁﬁﬁ?ﬁ’@gngi%aﬁ%r%Pgﬁirﬂt feadgstAtioBai d sewing
mRchine 1N [eSpOnsedp Jeteting, e SRat! Blacdake e UedrSSIPO,TaCh ne
) sewing machine until a leading end of said succeeding piece abuts
~ 10 the trailing end of said preceding piece as said preceding piece
is being sewn and having a guide means for guiding said succeeding'
piece through said feed station, and means for passing successive
piece goods consecutively to said.feed.station, such that the
leading end of séid succeeding piece does not overlap or bunch
15 at.said preceding piece's trailing end upon abutting despite
contifiuous operation of said drive meahs.
g. An apparatus according to claim 8, Furthe; comprising
meaﬁs for shutting of f said sewing machine in response to detecting
\_/ a spatial gap at said sewing machine following the trailing
20 .end of said preceding piece being sewn;
10. An appa:atu$ according to claim 8 or 9, uhereih said drive

means comprises a series of driven conveyor means for consecutively

moving said succeeding piece



\
gof sai d preceding piece bei ng sewn. 10. An apparatus according to

cI aim "“m,l aid drive neans conprises a series of driven

_conve ,Hﬂwgecutlvely novi ng sai d succeedi ng piece 111 111111
throlighH said feed station,~tlBe-rates of speed of said conveygr

rreans be| ng progresswely sl ower at each further downstream conveyor- rxeay

but always greater than the rate of feed of said sew ng machine. 5

An apparatus according to claim 10, wherein the rate_ of speed of said
upst r eam nmos eV ?%’F’ ﬁé%§tﬁgl°&bome X858 °E afRA2%; ph r'?allﬂé:qné(F@Fof feed of
sai d sew ng_nach

. C e @)zixraetrus aczwgfirq: toc m8 9 or
wher ei n sai 8580 5’5 ﬂ%ﬁggﬁ%ﬁ?ﬁy? S1APPT g5 5355 T §8 ?faﬁl %?{Hem ch a
10 commongiie o g $RBEEH g URCFale oF PR Qe/ns%ghdaéaihae means for

al i gni ng sal d successi Vv ce goo ring donduct 1o rough”said feed
station. 13gachid® apparatus according to cIa|n112 wherein said guide
means conprises a pair of opposed surfaces deflnlng a cl earance 15 space

t her ebegweeRnqt hr onghappairgtuss akoriifg e cainPh 8¢ QuheSe P RHE CiRd, osai d
cl earance space being sized to prevent bunching of said succeedi ng piece

when it abulspeéd@fpssink dpsirepmensstscom@ybt npanads adout ADT ajrpatext us
according to any one of clains 8 to 13, wherein said drive neans conprises
a series of tbppddedrate v€nfeedl bersaid sewing machine.
12. - An apparatus according to claim 8, 9 or 10, wherein said
guide means comprises an edge wall égainst and along which a
10 common side of each succeeding piece is moved by said drive means
for aligning said successive piece'goods during conduction through
said feed station.
13. An apparatus according to claim 12, wherein said guide
means comprises a pair of opposed surfaces defining a clearance
1S space therebetween through which said succeeding piece ie conducted,
said clearance space being'éized to prevent bunching of said
succeeding piece when it abuts the preceding piece's trailing end.
14, An apparatus according to any one of elaims 8 to 13, wherein
said drive means comprises a series of opposed driven roller _ N
20 and idle support roller pairs defining therebetmeén a nip relation |
through”which each said succeeding piece consecutively passes

" and said suppoft rollers being lightly biased against said respective



&
20 and Ldl e support roller pairs defining therebetween a nip relation

support 1ol Lrs being 1 gntty bi ased againot caic | MANSTUER AR G- .cr

rollers to permt slippage of driven roljger engagenent cof tsaf d Succeedi ng
pi ecé./15. An apparatus according to claim 14, wherein said support
rollers are rotated about parallel axes angled offset relative 5 to
paral l el rotational axes of said driven rollers and said gui de neans _
i ncl udes an ettjeenaiolleryj 4oeprrmibislipbage aficdrigpadcwliemiens2gemadt al ong which
a common side of each succeedi ng piece is steered by said support rollers
for aligni ng ¥apaid feeerastipe RiEERes duri ng conduction through said feed

station. 10 ,ﬁg. A nmet hod of at,ach'n% suca ssive piece goods such-as
fly strips to%t corft} ARRRTLYS AECPTRINANER TLALY b MWNSESHR iS3EP P URE%%escr i bed

L S A ol SOk BB SRR A F B 17,
in the aC§CNHQQP¥£fElfgia¥8€39§0nal axes of said driven rollers and said guide
| means includes an edge wall adjacent said clearance space against
and along which a common side of eéph succeeding piece is steered
by said support rollers for aligning said successive pieces during
conduction through said feed station.
10 16. A method of attaching successive piece goods such as fly
strips to a caontinous slide fastener .chain substantiélly as described
with reference to and as illustrated in the accompanying drawings.
17. Apparatus substantially as described with reference to

and as illustrated in the accompanying drawings.




