ates to automatic sewi ng of an. gl ongated fabric workpi ece, such as a
ctytain, a tent or a lady's dress, and, in particultar, to a nethod and an
apparatus for sewing a slide fastener to elongated 5 fabric pieces. It has
begn often necessary in sewing an elongated fabric workpiece to stitch
t ogeWer fol ded margi nal edges of the fabric piece to prevent unraveling or
to sew two pieces of fabric along their 10 marginal .edges with one
superinposed on the other for joining them In such known sew ng
operations, the steps of feeding the fabric workpiece.into the sew ng
station of a sewing machine, positioning it in situ there, and w thdraw ng
it therefromare perfornmed 15 manually. Since an. el ongate workpiece i.s
hard to handl e, however, it is very difficult to carry out the
above-nmenti oned three steps sinmultaneously and successively. Theif is.?. >
significant drawback in that such -2- sew ng operations woul d Uqhi é 3
hi ghly experienced dexterity on the part of an operator. Due to the
reliance on manual handling during the sew ng opera- tion, another drawback
I's that aesthetically precise - '

*"METHOD AND APPARATUS FOR SEWING

i?gﬁ;HOD AND APPARATUS FOR SEW NG ELONGATED FABRI C PI.ECE" 'Thi s invention

ELONGATED FABRIC PIECE"

This invention relates to automatic sewing of an
elongated fabric workpiece, such as a curtain, a tent ﬂf\
or a lady's dresé, and, in particular, to a method and
an apparatus for sewing a slide fastener to elongated

5 . fabric pieces.

It has been often-necessary'in sewing an
elongated fabric workpiece to stitch together folded
marginal edges of the fabric piece to prevent
unraveling or to sew two pieces of fabric along their

10 marginaliedges with one superimposed on the other for
joining them. In such known sewihg operétions, the (
steps of feeding tﬁe fabric workpiece into the sewing
station of a sewing machine, positioning it in situ
there, and withdrawing it therefrom are performed

15 manually. Since an elongate workpiece is hard to
handle, however, it is very difficult to carry out the
above—ﬁentione& three steps simultaneously and
successively.

There is a significant drawback in that such



-5 and effective sewi ng could not be expected of such operatlon When a A=\
slide fastener is attacHed to the opening in an el ongate wor kpi ece, such {g?)/.
“atent or a lady's dress; at first, one of the pair of stringers of t he 10
slide fastener is superposed on and sewn to one wor k- pi ece half defining
the openlng along its longitudinal edge, and, then, the other stringer, is
Tk ew , ‘superposed on and sewn to the otqpr mprkplece hal f -defining the
‘opening along its |ongitudinal edge. 15 There arise the sane drawbacks,
‘and particul arl Y Sgih 0o sd 4 € S Wd Bl o/ Heqdid¥ hlilghily Bebeeyedcrassi bl e by
mens of the present invention to .provide a nmethod and apparatus for

enabl i ng aut onat §6xEeMi g 6 - EHongaited f abr iop ewrrtlopi.ec@sewhibchha0 avoi ds
operator handling during the.automatic sew ng operation and affords a
control ed set uprahﬂam¢ewbﬁmmaﬁudﬁmhsnnMﬂny aharialg dhesselwingabppreei se and
efficient sewing reliably results regardl ess of operator exper- ience or
dexterity. 25 . tion]tansthdscimibankedpddathblagsitpetdgnd lgf prheipee- sent

i nvention to provide a nethod and apparatus which enabl e aut omati c sew ng
of a pair of? sI|ﬂ@df%%f%ﬁk&v%t%ﬁ%ﬁﬂﬂwﬁQﬂ%ﬂﬂﬂﬂéﬂ@@u§ﬁ?9963509ﬁ such3 fapric

hal ves def|n|ng the ening in such a preC|se
era i0n.

When a slide_fastener is attached td.the opening
in an elongate workpiece, sech.as é tent or a lady's |
dress;eat first, one of the pair of stringers.of the

10 -siide'fastener is superposed dn and sewn to one work-
p1ece half deflnlng the openlng along its longltudlnal
edge, and, then, the other strlnger, is likewise,
superposed on and sewn to the pther workpiece half
defiping the opening along its_longitudinel edge.

15 There srise the same drawpacks,_and particularly sewing

| effieiepcpuis.very laow. .

I£ is.believed possibie by mens of the present
invention tolprovide a method and apperatps for enabling

_\_) : automatic sewihg_of elongated fabric workpieces which

.20. avoids operator.handling during the automatic sewing
operation and affords a controled set up and running
of the sew1ng operatlon such that precise and efficient
sew1ng reliably results regardless of operator exper--
ience or dexterltyr

25 . It is also beliered'possiple by means of the pre-
sent invention to proride a method and epparatus which
enable automatic sewing of a psir of slide_fastener

stringers simultaneously to both



- ‘present invention, thePEPEIIRG It Z&FSkm

- gadsinpl € manner that even conceal ed ‘zi pper garnents can be -produced
f@iﬁb&ut wrinkling or unraveling. According to a.first aspect of the present
5 nvention, there is provided apparatus for sew ng el ongated workpi eces .
conprising a table on which is nounted gui de surface neans at a front end
of said. table, a sewi ng machi ne disposed internediate of said table, and ag;,
“rel e I'e gripper neans disposed via 10 drive neans for linear back and -~
-forth novenent between respective forwargd and rearward stroke positions -
- .adj acent, sai d sewi ng machine and outward away fromthe rear end of . said
- table, said sewfyhyRCHaIrd3 G nfidRd thedepenQhgC ARdRchna previkai ece -
~from said guide 15 surface neans, through said sew ng. nachine, and toward.
“sai d gripper neansl dimple a@pdnalri dhatf eveind coaveadednclipper garmegtspper
- nmeans- engagi ng a lead end of - said workpi ece and said drive neans draw ng
.- -said gripper nes&a® beapbredgceduwdshonsnyrdnkling oRannravelipghied 20 to
: sal d workpi ece by sai-d_feed neans. According to a second aspect of the :
_ gFEQSBpSfaFH§_PBFs§ERAng a pair
‘of slide fastener stri.ngers,to a.pair of .el.ongated, fabric halyes conprising .
" & table on whi cRAVENSHORe Tnede” AR pEoVARRR gOPRR KNP, TAF BCVERS gui deval | -
. at -a front end qf | al blL.es e _Sew I pes di, spesed ‘
~internediate ofggg?ghtgglg£?§€?ﬁgggeg§@§g§%%ﬁg gm&gglg&sa_aﬁlgh be B
' ' mounted guide surface means at a front end of said .

table, a sewing machine &isposed_iﬁtgrﬁediate of said
table, and a releasable gripper meaAS'diéposéd:via ' o -
10 drive means for linear back and forth movement between
| respective-forward:ahd reérw;rd stﬁoke positions |
' ‘adjacent said sewiﬁg macﬁine and.outward éﬁay'from the
‘rear end of said table, said séwing.machine ﬁa&ing feed
means for conducting é workpieée from said guide
15 surface means, through said sewingzhaéhihe, énd toward
said gripper meané during bpefétion of said séwing
_méchiﬁe, said gripper means_ehgaging a léad end Qf_said
' workpiece and said drive means drawing said gripper
means rearwardly uﬁder tension less than that applied
20 to said workpiéce by said feed means. |
According to a second aspect of the pfésent :
inventiéh,.there is providéd auﬁomafic aéparatus for
sgwiné'a pair of slide fasténer stfingers to a pair of
elongated fabric halves comprising a table on which is
25 mounted an upstanding linearly directed guidewall at a .
front end of said table, a dbubie—néedle sewing machine

disposed intermediate of said table having feed means



‘opposed sides of said guidewall, beneat h sai d sew ng nachi ne needl es,
“toward a rear end of said table, a'rel easabl e gripper nmeans di sposed vi
drive means for linear back and forth novenent between respective forward
\d-rearwar d ‘stroke positions adjacent said feed neans and outward away
fFOm t /e rear end of said-table, said gri pper neans gripping respective:
| ead ends of said fabric halves 10 sinutténeously, an inclined gui deway
means for conducting a separated pair of slide f astener stringers downward
toward said feed femnse¢erving pand i sandugisiym swid|pdeneft fabird cshiad vesi r
of . fabric halves, and said drive pmeaps: draw ng: sai d gripper neans 15
rearward during opEPR t?%ﬂn%m%%ﬁ%?‘%e% rRifc fishid aﬁu ewaldi.ofeineasht han

that applied to the, ric halv sai feed According tqQ a _third
aspectpgf t he pre%%ﬁé $ VN i TﬁF rQ??é#?ﬁ%mﬁ ﬁo&eﬁﬁreﬁgePgting

..an 20 apparatus ti S.+ Sai.d
Apparat sl comr  shELa SHABIR, %ﬁ*%%eff#i?rﬁ Y %’ﬁ ?‘E%é?% spoged. Yiag
_upstandi ng guiglevgtiv@tmdadd Ofsr eNthddr Sk (a0 Eﬂo&rﬁ%ﬁé&emc Bé@@een

di sposed internedi ate of said table, and a rel easable gripper means

-_dlsposed vi a dri vieespaeisi v r£d wmant dnﬂﬂtdanhéiaﬂétﬁakée@%@htﬁ@hﬂeen
-~ respective-forward and. rearward positions adjacent said sew ng nmachi ne and
- outward away adjacent said feed means and outward away from the rear

-4. for. receJV|ng and- conducting said pair of fabric hal ves fron1a|ong -
|€E§£

end of said table, said gripper means grlpplng
respectxve 1ead ends of said fabric halves
10 simultaneously, an 1nc11neduguideway means for
conductlng a separated pair of slide fastener strlngers.
‘downward toward said feed means for respective
superposed placement onto sald_pair ofhfabric_halvesi
and said drive means drawing said gripper ﬁeans |
 15 rearward du;ing opération of SAid'sewing machine'atwa
tension less thén'that applied to the fabric halves by
said feea means. |
| According to a third aspect of the present
LU ' invehtion, tﬁere ié provided a method for:operaﬁing-an
20 apparatus for automatically sewing elongéted |
workpieces, said apparatus comprising a table.on'which
is mounted a linearly directed, upstanding guidewall at
a front end of said table,-a_sewing machine disposed
intermediate of said table, and a releaéable gripper
25 means.disposed via drive means for linear back and
forth movement between respective forward and rearward

positions adjacent said sewing machine and outward away



fromsaid rear end of said tabl e, sald semnng machi ne havi ng feed neans
‘conduct i ng ‘a workpi ece t hrough sai d sewi ng machine in-a rearward |inear

H"ection, said nmethod conprising: 5 (a) passing said workpiece

al ong said guidewall such that a | eading end thereof engages said feed o
‘nmeans, ((b) clanping said leading end of said workpiece in situ on said A
feed neans, 10 (c) operating said sew ng machi ne, including said .F/[

feed. nmeans, while substantially sinultaneously renoving the clanping of
‘sald’ Ieadlng end of said workpiece,_(g)=gripping the |leading end of said
morkplece 15 as it i's conducted rearwardly of -sai:d-feed neans, and (e)

~drawing said ﬁfdhnpl%eéhawm e5d 'L ¥aLdl zasme?(l Eaam aewdnrgamaehwna sai d

~drive neans a tension less than that appli-ed-to said workpi ece by said
feed neans. pavifrg Heed s OFom één@&cﬁﬁﬁgrabﬁdrhplb@b ehrexatpl e with

reference to the acconpanylng .drawi ngs, wherein:-
'said sewing machine in a rearward linear direction,
said method comprlsing.
5 : (a) passing said workpiece along said guidewall
| auch that a leading end thereof engages said feed
means, |
(b) clamping said leading end of said werkpiece U
in situ on said feed means,
Id ;.(c)f'operating said sewing*machine, including
'said feed means, while substantially simultaneously
removing the ciamping of said leadihg end .of said
workpiece, | o
(d) gripping the leading end of said workpiece
15 as tt is conducted rearwardly of said feed means} and
(e) drawing said gripped wbrkpiece-reatﬁardly

away from said table via said drive means w1th a

ten510n less than that applled to sald workplece by

sald feed means.



Figuréj1 is a front elevational view of a sewing 5 ~apparatus o
constructed in accordancé with the present invention. Figure 2 is a N
fragmentary perspective view of the sewi ng apparatus shown in Fidure

Figure 3 is a fragnentary perspective view of a 10.- - slide fastener
yui deway, with the conponent parts shown = -7- partially separated from
edth other for better illustration. Figure ¢ Ls a cross-sectional view

taken on line IV-1V, of Figure 3, but with the component parts shown-
closed. Figure 5is a cross-sectional view taken-on line V-V-of Figure 1.
Figure 6 is-a cross-sectional view taken on l'ine VI-VI of Figure 5. 10 '
Fiugre 7 is a fragnentary perspective view-of the sew ng apparatus, show ng

a pair of workpiece fﬁ'eveiﬁv%'?ﬂi l_ncglrlﬁglal ed &ld 48 fapt ewéwa);\re set in
I gure

~ position at the sew ng station.” 1s a front el'evational view o
. S,I m | ar to 150?F'¢39QE\?1%’ w.lilllrh %'F@!ﬂén%eer oS tth% 'alclcwﬁaq{ff{ij a stacker -w |
function. This invention is especially useful for a wde variety of . :
~instances of gewhRfgd) Ghar@dhed workpiece . '
' Figure 1 is a front elevational view of a sewing
‘5 apparéthé-cdnstructed in accordance with the present
invention.
Figufe 2 is a fragmentary perspective view of
the sewing apparatus shown in Figure 1.
Figufe 3is a fragmentary perspective view of a

10 'slide fastener guideway, with the component parts shown



. .- - /== e

i mul t aneous el ongat ed. wor kpi eces. For illustration 20 in ‘the draw ngs
@)t he foll owing description as a. preferred enbodi nent, an appar at us
Application desi gned for sinultaneously sewing a pair of stringers of a
conceal ed slide fastener to a pair of halves of elongated fabric, such as .a
lady's dress, will be 25 discussed. As shown in Figure 1, the apparatus 1~ﬁ
__brOadry:conprises a table 1, a sewing machi ne 2 nounted -8- - R
“intermediately on the table 1 defining & sewing station 3, a fabric input
~gui.de4 provided forward of the sewing station 3, a fabric strip (egqg., .
sl'i de fast ener) RpAtdaldy Bepegwitedd fxiom eacheothieri fogubester a fabric 5
hol-der. 6 provrded rearward of and above the sewing station 3, a puller or
- gripper assenbl y* ﬂﬁﬁﬁﬁﬂq$9§°rearmard of the semnng station 3 for |inear

h ul | :
qﬁeegﬁggtrﬁgglgnsgrntagqrg% ngaﬁé ﬁggfg!ggg FPna oggeﬁoguksﬁQPEtﬁggeany

part of the inveRii®n. c@n¥1§%k%a§|ebh¥p%1Qﬁ %ﬁplbe ggﬁghgepg§¥ﬁbghéghected'

dependi ng on what type of Séw ng Operation w ~desired e Sew ng
nmachi ne |IIu§tngngun this 15 particul ar enbodi nent has doubl e needl es 9
~and sui tabl e“foot and dog fabric feed neans. Upon depression of a
' Fzgure 5 is a cross sectlonal v1ew taken on 11ne

V-V of Figure 1.
Flgure 6 is a cross-sectlonal view taken on line
VI-VIofFJ.gureS - R U
10 Fiugre 7 is a fragﬁentafy perspeeﬁive view of
the'sewing'appératus,'shewing a pair of workpiece
~ halves and a,concealed'slide'fastener afe sét:in |
position at the sewing station.
Figure 8 is a front elevational view similer to.
15 Figure 1, but mainly serves to illustrate how a stacker
will function. | .
This invention is especially useful for a wide
variety of instances of sewing an eiongated'ﬁorkpiece
or simultaneous elengated workpieces. For illustretion o
20 in the drawings and the following description as a -
preferred embodiment, an apparatus application designed
fer simultaheously sewing a pair of stringers of a
concealed slide fastener to a pair of halves of
elongated fabric, such as a lady's dress, will be
25 discussed.
As shoﬁn in Figure l, the apparatds

broadly comprises a table 1, a séwing machine 2 mounted



Thereafter, the back.tack stitch is effected, the thread is broken and
finally 20 the presser foot 10 ascéends. Since such a sewing nmachine is o
the type connnnly put on the market and does not constitute any part of the
kqvention, it is not necessary to.go into further detail. In order to guide
aitd desirably align the 25 confronting edges of a pair of opposed fabric
wor kpi ece hal ves, a vertical thin gui dema8 | = or plate 11 stands upwardly
fromthe table 1 and col ljnear with the -9- immginary center line of the
sewing station 3,lateshediately Qe takledd defiming quisewipigassations
converged toward [ts_rgarward, end and, { ery nates. s htIy short of the '
presser foot- 10. 3Thd ﬂ€°p+%R%F QPléﬁ 41 qqinﬁ% Gfothdes beyond

he f dge of dowrar di f d
of the table . wﬁ‘%@* t{l%'?nfhtaerr’ib&eCte%fpl% e éh seepeed ©°

QUIde plate 11 is qugg f
~transparent horiz nta gui depp ates clw'; ﬁﬁ%# ltjﬁ?gullgve\e#'sur?a(i?g gf t he
“bracket 12 by greaelddr ss:rffmrt ided E*&waﬁ) IO and Qb veutyar @e@z&ﬁg the
eter e

vertical plate 11. A pre m ned space is |left between the gui pl at es
13 and the tabl e dtstiars 30 a puller or gripper assembly 7 provided

start 'buttoh, a presser foot 10 descends and the workpiece is Iockstitch',_t

rearward of the sewing station 3 for linear movement;
and é sewn fabric stacker 8 provided below.the puller
7. |
' 10 The construcfibn of the sewing machine 2,
._itself, does not cbnstitute.any part of the invéntion.
Any suitable type of sewiﬁg machine may benselécted
depending on what type of sewing operation will be
~desired. The sewing machine illustrated infthis.

15 particular embodiment has double needles 9 aﬁd suitable
foot and dog fabric feed meéns. Upon aepréssion of a
start button, a presser foot 10 descends and the
workpiece is lockstitched. Thereafter, the back tack

/ . stitch is effected, the thread is broken and finally

20 the presser foot 10 ascends. Since such a sewing
machine is'of.the type commonly put on the market and
does not constitute ény part of the invention, it is
not necessary to go into further detail. |

In order to gﬁide and desirably align the

25 confronting edges of a pair of opposed fabric workpiece

halves, a vertical thin guidewaliwor plate 11 stands

upwardly from the table 1 and collinear_with the



T .

- A5~provide a pair of opposed fabric guide channels 15 (Figure 5). The

@ht"of the fabric guide channels 15 can be adjusted by .neans of a pair.,
—adj ust abl e screws 16 dependi ng on the thickness and the kind of fabric

wor kpi ece to be used. 20 As shown in Figures 1 and 2, a pair of

- guide rods 17 are nmounted at the front end of the table 1. Each guide rod *_#

.17 hag-one end connected to the corresponding corner of the table 1 via a
hol der’ 18 . in such a manner that the guige rod 17 is rotatable on a 25

© vertical axis. - The other interior end 6f each guide rod 17 term nates

shightly short ofpddigiidldeitett ihePlor! el Bebvindl stdtdenPly! 8slinowdne

~rod 17 lies - - substantially in coplanar réelation to the upper

. surface of the tigblFgurednd, $ a@id isN | Mlel GRddecpdiaiten 110 ikheoh¥epgeadge
. of the table 1, so that a fabric workpiece half is prevented.fromtending

to get diverted tomsxd its tdearward eald gnddé¢epimdinateés sihdghtily shokd

" thereby get jammed into the fabric guide channel 15. An_adjustabl e guide

surface 20 |ies ofppbecpressersdnotg l9achiThe guddelplateodd t ab $84i ng

- station 3 and is adapted for nmoving toward and away fromthe sew ng 10
“station 3. Phe f¥onta@@da0 Oretausess beYrads Fheefrpnfi edgenefsEhengakieni ne
body 19, whi ch §erVes 125 A ORRY°AUbI8i§ L8 €nd" 0 Re! DgS oLt g ! A1 0N

R table 1. .Astridé”qf the'intérmediaté'ﬁppet'edgé of the

verticél guide plate 11 is reléasébly mounted a bracket

10 'A:pair.of'tfansparent horizontal guide plates 13
is fixed to the lower surface df;the bracket 12 by

'means'of'screws'l4-(Figure 5) to extend outward from
the vertical plate 11. A predetermined'ép3ce is left
between the guide plates 13 and the table 1 so as to

15 provi&e a pair of opposed fabric guide channels 15
(Figure 5). The height of the fabric guide channels 15 :
can be adjusted by means of a pair ‘of adjustabié screws
16 depending on the thickness and the kind of fabric
workpiece to be uséd.

20 " As shown in Figures.l and 2, a pairzof guidé
rods 17 are mounted at the front end of the table 1.
BEach guide rod 17 has one end connected to the
corresponding cbrner-of the table l'vié'a:holder_ls in
such a manner that the guide'rod'l7 is rotatable on a

25 vertical axis. The other ihterior'end.of'éach guide

" ‘rod l7'términate$'slightly short of the protruded end

of the.verticéi'guide plate ll."Thé rod 17 lies



- pair, of workpi ece halves 75, 76 15 uniform.during novement through th
sewi ng station 3, especially when workpi ece halves of great width are
as. shown in Figure 7. As shown in Figures 1 and 2, the fabric strip
ii.deway 5 is provided forward of the sew ng station 3 20 and above the
i nput gurde 4 and di sposed in inclined relation to the upper surface of the.
table 1. As shown in Figures 2 and 3, thegggui deway 5 conprises a guide '
: plate 21 having i'ts | ead end bifurcated by a. rectangul ar opening 22 so as .
. to provide a pair sabsantRa0LgCihngopflansheseitlStdthe Rispns ashrrndde
opposed interior |lateral sides of the branches 23 are a pair of facing
fastener el enent gfii the 2dbl&atl hndAntd set 28n atwcl hsddnes Lt e do gihigle 24
. define therebetween a fastener elenent guide groove 25 which.is open '
~downwardly and' sl §Feat #dge ¢t thel tabbetharso fthatandfabnic winkpigee to be
~used as a conceal ed strlnger 5 .in-a garnment, A rectangular |eaf spring

pl'ate 26 has its BRdfedd Hf?ﬁﬁhﬁﬁdtgr?‘ﬁetqiﬂkﬁg stR rerte Fvantediodard at e

- 21 h 22. Th di st al d
- of the lear spbingirereerirel phtadoitafe et 1 qca&éaﬁé‘mréb%ra s 27
1{|nto a palr of Se?ﬁﬁﬂégdlgﬁgj@ﬁé'@gbfﬁgwﬁﬁéggéﬁﬂﬁﬁéigﬁ¥es cover open.

An adjustable gulde surface 20 lies opposed to a

surface. 20 functi-ons to keep transportation.resistance exerted upon thggg;j .

sewing machine body 19 across the sewing station 3 and
eKw; - is adapﬁed for moving toward and awey from the sewing
10 station 3. The surface 20 is'disposediin sjmmetry with
._.the sewing machine body 19, which serves as an.opposed '
guide surface ecrOSS the sewing station 3. The guide
.surface 20 functlons to keep transportatlon reSLStance
exerted upon the- palr of workpiece halves 75, 76
15 unlform during movement through the sewing station 3,
| especially when workpiece halves of great width are
‘sewn, as shown in Figure 7.
As shown in Figures 1 and.2,'the fabric strip
-guideway 5 is provided forwerd'of the eewing station 3
20 and above the input guide 4 and disposed in inclined
relation tq'the-upper surface of the table 1. 2s shown
~in Figures 2 and 3,'the.guideway 5 compriees a guide
plate 21 having its lead end bifurcated by a
rectangular opening 22 so as to provide a peir of
25 projecting branches or legs 23. Disposed on the
opposed interior lateral sides of the branches 23 are a

pair of faeing fastener element guides 24. EBach branch



;ﬁoms of "the fastener elenent guide grooves 25 respectively. As . -
fdi cated from Figures 2 and 6, the above-nentioned opening 22, recess 27,
¥¢ i nterspace 15 interposed between both fastener el ement guides 24, and
the covered end of the vertical guide plate 11 are so physically and _
~ .cooperatively related to each other as to define a slider guide channel 29.y ;
- The ski-der being comonly attached to the stringers at a tail end 20 R
~therdof.. A slider detector 32 conprisesgja-pair of side nmenbers 30 and .an
end nmenber 31 connecting the side nenbers at their ends so as to assune a
‘U-shape. The sl izkranttfmdtgned? dlasndrts guiidie aiidefind) that ehetweed 35 to -
- "the side walls of the guide plate 21 with pins.33, so that the slider
~detector 32 is fiasheney ehmmant avidehagnpove 35 athd chl ispopeinded _
internediately of the end - 12 - nmenber 31 is a_cam 34 projecting

downwar dl y. - ThdaWnWaralyx ans mlanteshdiatsodatamaddivn oatyaghs §65ed f or

novenment toward .t he,_above-nent, oned slider gujde channel 29.. Wien the .
slider passes t % E GhdRIet ke “f%%‘l Bfe &|9°8&e 60 85T LRGSEam 34
“out- of the sljder. quide chqpnel 29, thereby rotating the slider detector 32 .

-~ cl ockwi se as Vietfe iq?ﬁﬂiﬁwe 2. The guide plate 21 is connected, at .its
« other end, to the brac‘i!?tre’&a\ﬂgﬂu%'}'ire@_f?’%pr%ig.ﬂblia%epiz%%‘ég its one
o o end attached to the lowér'surface of the guide plate 21
in such a way to cover the rectangular opening 22. The
lead_distal_end-of the leaf spring is, simiiarly, \,}
10 bifurcated by a rectangular recess 27 into-a pair of | |
separated prbjecting leaves 28 which leaves cover open
“bottoms of-the-faétener element guide grooves 25
respectively. As indicated from'Figufes 2 and 6, the
Abovefmentioned_opening 22, recess 27, thé-interépace
15 interposed between both fastener elemenﬁ guides 24, and.
the covered end of the vertical guide plate 1l are so
" physically and cooperatively related to each other as
to define a slider guide channel 29. The slider being
commonly attached Eo the stringers at a tail end
20 thereof.

.A:slider.detector 32 comprises a péir of side
members 30 and gh end member 3l,connecting-£hé side
members at their.ends so as to assume a U-shape. thé
slider detector 32 has its side members 30, 30 pivoted

25 to the side walls of the guide plate 21 with pins 33,

so that the slider detector 32 is pivotally mounted on

.the guide plate 21. Provided-intérmediateiy of the end



10 to the bracket: 12 by a bolt 36." The arrangenment is such that the degreg—s .
to which the fabric strip guideway is inclined relative to the table 1 c,--.
- be adjusted by sinply turning the arm35 in either direction. The relatily '

- pasition of the slide fastener to 15 the sewi ng station 3 can be adjusted
b%;sinply attaching the bracket 12 in variable positions on the vertical
gurde plate 11. The fabric holder 6 is enployed for holding in situ each

- fabric workpiece individually as set by_tjw 20 operator at the sew ng
station until the sewing operation starts. As will be apparent from Figures
1 and.2, a sew.ngm&Mbéi N$L NPfich ddamasy FHiY REHEIngd UWHWATEIRY - aReRad V -
therefrom A pair of swing arnms 39 is rotatably connected to the rear end
of - the 25 bracket 388i®ynérim Il (positel stdd Gritiiih IhEdidpdskar waedl y to the
opposite sides, respectively, of the presser foot 10 at the sewing station
3, and the arns movement BWward cle pdiavesimemtlidined fsdddetl guddepi vot ed
about lateral axes in the respective distal ends of the arns 39. A

" horizontal plate 2annel d%yg; Hfhep thenadiden passeshshrenghetbieoyuife
- bracket 38. A pai,_of screws 43 are screwed on the | ower surface of the
“horizontal pldie ‘l?ta.n.neéc 'oftht%esals'\ﬂerfg éﬂ‘ﬁbesS§hﬁa§af"t 34 out of the

slider guidé chanhel.29,'thereby.rotatihg the slider

detector 32 clockwise-assviewed iﬁ Figﬁré 2.
The guide plate 21 is connected, at its other
’Ld;_ ..+ end, to the bracket 12 via an arm 35, which is pivoted
10 to the bracket 12 by a bolt 36. The arranQement-is
such that the degree to which the fabric-étrip guidewaf
is inclined relative to the table 1 can be adjusted by |
- simply turning the arm 35 in either direction. |
| The relﬁtive position of the slide fastener ﬁo
15 ‘the sewing station 3 can be.adjustedﬁbyasimply-
o attaching the bracket'lz in vari;ble positions-on_the
vertical guide plate 1ll. -
- The fabric holder 6 is employed for holding in
situ each fabric'wérkpiece individually as set by'the
20 operator at the éewing station until the sewing
operation starts. As will be apparent from Figures 1
~and 2, a sewing.machine"head-37 has a bracket 38
. extending rearwardly therefrom. A pair of'swing arms
39 is rotatably connected to the rear end of the
25 bracket 38 by a pin 40. The swing arms 39 extend
forwardly to the 6pposite sides, respectively, of the

presser foot 10 at the sewing station 3, and the arms



L.ernediate portion. screwed - by a screw 44 as shown in Figure 1. A tension
g 45 has one end secured to 10 the screw 44 of the swing arm 39 and.
e ot her end to the screw 43 of the horizontal plate 42, in such a manner
that, when the arm39 lies at a depressed position as shomn in Figure 1,
“the spring 45 lies below the pivotal pin 40; while, when the arm39 lies ati :

-.an 15rel evated position as shown in Figure 8, the spring 45 |ies above the N
- _pivotal pin 40. This advantageously engy4res that the foot 41 can be
- retai ned firny and stably by the tension of the spring 45, either in the
- depressed positizgnhakel & bagrebevabadingsEbeen412041 pivotednaBbatcy! i nder
46 i-s provided on and vertically to the horizontal plate 42. A piston rod
- 747 reciprocal |y laterad axeshdnaithecykspdeti¢é Hispadvieddd ef the apmer end
~with a horizontal C-shaped plate 48. The arrangenment is such that, upon
retraction of tB38.25 piston rod 47, the ascending G- shaped pl ate 48
simul taneously strikes the pair of swing arns 39, thereby causing themto
turn anti-cl ockwi se, ad hpﬁweental piate A3 FﬁgﬁﬁéegraianFPh@eﬁéﬁ¢e%@ed
© position to the - el ev?t sitjon for connence nt .of sew ng
~operation. TRe §PepperTaceens t?e TRE %ﬁdé -t o®j RBAF(© ﬁ?ﬁﬁg?ef%1ned
_ tension to the %@rch%geﬁngnt Qﬁesiog rosub#5LE"SE UHL RGrifSaEEY N9
-operatlon to pronS
plate 42. Each of the swing arms 39 has its '
intermediate portion screwed»by a screw 44 as shown in
~Figure 1. IA_tension spring 45 has one end secured to L_j
10 the screw 44 of the swing arm 39 and the other end to
the screw 43 of the horizontal plate 42, in such a
- manner Ehat,.when.the”arm 39 lies at a depressed
.position.as shown in Figure 1, the spring 45 lies below"
the pivotal pin 40; while, when the arm 39 lies at an
15 elevated position as shown in Figure 8, the sﬁring 45
lies above the pivotal pin 40. This advahtageously
ensures that the foot 41 can be retained.fifmly and
- stably by the tension of the spring 45, either in the

depressed position or in the elevated position. o
20 - An air cylinder 46 is provided 6n and vertically
r-to the horizéntal plate 42. A plston rod 47 |

‘reciprocally fitted in the air cylinder 46 is prov1ded
at - its lower end with a horizontal C-shaped plate 48.
The arrangement is such that, upon retraction of the

25  piston rod 47, the ascending C-shaped plate 48 |
-simhltaneously strikes the'pair'of swing arms 39,

thereby causing them to turn anti-clockwise, as viewed



~ensure uni form sewi ng-and snooth lines.- The gripper 7 also quickly s
wi t hdraws t he workpi ece and slide fastener already sewn together after ‘the” %

sewi ng operation is term nated. 10 . As shown in Figures 1 and 2, ks .
~gripper 7 includes a pair of grippers or fingers 49 for gripping the fa
- workpi ece and the slide fastener jogether. Each of the grippers 49

cﬁﬁpriSes a | ower hol di ng menber 50 posit.ioned slightly above the upper
surface 15 of the table 1 and an upper- ldl & ng nenper 51 which is ,
rotatably nounted by a pin 53 on a pair of vertical flanges 52 supported on.
“the rear-end of  tie Bigwre Hol dinep rbbebdlep3@sseds poed tivhe toppbe hol ding
menber 51 is connected via a link 54 to the piston rod 57 of 20 the

- correspondi ng oneekAvatedinosittign foF chmmeacementsofasewing eperation.

. interposed between and nnect.ed, at its hoth sides, t ot h piston rods
57, 57 of the cylinders 36 BePPEsSE gVyg %FtﬁngﬁeaegohgtgﬂB?FBn?

_stretch of the F{é?éﬂéﬂ%?ﬁ;?éﬂﬁqJnSQQHS%ogﬁhétQ%rﬂbkgggraﬁg Eﬁécgﬁgg?O“hile |

retraction of pistonro cause the grippe t 0 0pée wer
hol'di ng menbers 5G dgtdnet Firddhgt €he '%bwtiﬁngéFi&ataon- 60 PSﬁ%E& §§%SO t hat

-~ the gripper 49 will nove together with thé slide 55. A cantilevered pillar
: 59 stands on the emzreenmhiforiheewdtlge ahd shopeht 18Resl andRer gaippedl y of
- the i “also quickly_withdfaws the workpiece andtslide'faétener
already sewn together after the sewing operation is
terminated. | |
10 ' As shown in Figures 1 and 2, the gfipper 7
includes a pair of gripperS'or fingers 49 for gripping.
‘the fabric workpiece'and the slide fastener togéther.
Each of the grippers 49 comprises a lower holding
member 50 positioned-slightly.above the uppér'Sufface
15 of the table 1 and an upper holding_ﬁember-Sl'which is
rotatably*mounted by a pin 53 on a pair of vertical |
flahges 52 supporfed on the rear end of the lower
holding member 50. Besides, the upper holding member
.\,/ - 51 is connected vié a link 54 to the piston rod 57 of
20 the corresponding one of a pair of air cylinders 56,
56. A slide 68 is interposed between and connected, at
~its both sides, to both piston rods 57, 57 of the
. cylinders 56, 56, reSpectively.-°With such
construction, stretch of the piston rod 57 will cause
‘25 the gripper 49 to clbse; while retraction of piston rod

57 will cause the gripper 49 to open. The lower

holding member 50 is connected to a slide 55 via a



.5 _sewing machine 2. Provided between the distal end of ‘the -cantil evered
'@iis.r 59 and the upper end of the post 60 are a pair of guide rails 61, 61
jﬁ@!lﬁnearly guiding the slide 55 therebetween and an air cylinder 62 for
reCl procating the slide 55 along the guide rails 10 61. The opposed guide
rails 61 have their respective ininer edges to contoured as to slidably fit ./,
in thé respective guide grooves 63 formed in the opposite sides of the '?*
slide 55. A wire 64 is fastened, at it $ie end, to the front end of the

“piston (not shown) 15 fitted through,the air cylinder.62 passes, around a
rol l-er 66 provi&gbqfﬁgﬁﬁé%?aﬁpiE@9§r§&3p8§fp§§ra 8-?&59a§Pgﬁe§99§Fﬁ?ﬁe -
other end, to ag,;gncher, hr el==68 fixed to the top of the slide 55. The
other wire 65 i?#%%%?%ﬁé%}ag% Féé one end, to the rear end of the piston 20-

(now shown), passes ar QURdnil@¥eredl be118¢ BHOKLEAEsOBn! BRe! PRaPfehfEe =~ |

pillar 60 and is fastened, at the other end, to the anchor bracket 68 fixed
to the top of tlE thedeable Tansaqpest! ¥0 wvhandsheeprwhealyogesthdrough the

Cair cylinder 62 rightwards, as viewed in Figure 1, 25 this causes the

~ Slide 55 andshesewinge mgchiper 249 Prownddedobetmedhy theadiatdlfend ofie _
i - sewing station 3, while the piston's noving | eftwards causes the gripper -
- 16 - 49 to mofber sARAideyeredapddlaneS8eandgtheanppes endpof shben in
;Fjgure ;’ thé S%%%%e%osaL% %r%%&gegf guide railg.Gl, 61 fé: linearly_
guiding the slide 55 therebetweeh and an.air cylinder .
62 for reciprocating the slide 55 along ﬁhe.éuidé rails 1‘)_
10 61. The opposed guide rails 61 have their respective
inner edges.yo contoured as to slidably fit in the
respective guide grooves 63 formed in the opposite:
sides of“thé slide 55. A wire 64 is fastened, at its
_ one end, to the front end of the piston (not shown)
15 fitted through the air cylinder 62, passes around a -
. roller 66 provided on the cantilevered post 59 and is
fastened, at the other end, to an anchor bracket 68
fixed to the top of the slide 55. The other wiré 65 ié
 fastened, at its one end, to the rear end of the piston  \J
20 (now shown), passes around a rear roller 67 provided on |
the top of the pillar 60 and is fastened, at the other
end; to the anchor bracket 68 fixed to the top of the.
slide 55. Consequently, when the piston moves through
the air cylinder 62 rightwards, as viewed in Figure.l,
25 this causes the slide 55 and hence the gripper 49.to
| move outwardly rearward from the.sewing station 3,

while the piston's moving leftwards causes the gripper



.rearmardly of the sew ng machi ne 2 and beIOM/the gripper assenbly 7. The
stacker- 8 functions not only 5 to stack finished fabric workpi eces havi ng
already slide fasteners sewn theréto, but also to withdraw those finishe
wor kpi eces fully away fromthe sewing stations and off the table 1 in
cooperatlon with the gripper assenbly 7 operation. 10 . The stacker 8
: yodi ment here conprises a horizontal pipe 69 and a vertical leg 70
_-COhnected, at its’ top, to the middl e of- tiiée shori zontal pipe 69, so as to
. forma T-shape. A bracket:72 i's inte raIIy mounted - on a frane 71 so as to
extend rearwar dl y3% H& dq¥smtopyardly Itmégsﬁvln858t5§lpaméﬁ end
pivotally connected to the rear end f the bracket 72 air | | pder
" has its bottom pivotal | PESHOER &8 FFo¥EE flr' ftB'FkFﬁ gt &8I Brg"k dedst on

od. 74 reci tally 20
Connect e 16 ho 1eridth ot ‘4B BeleiBY WIHIn "S5 BRARROHERIT, T
stretch of the. pigyiQihdr0thskbnidlhOydh g @hacﬁ&' @d% \AﬂZ&SHHSﬁéttgﬁl tacker

8 to turn counter-clockwi se, as viewed in Figure l'e retraction of the

" piston rod 74 scausestdik Fiadlebledd fadri2 wbekbababgdhabﬂﬁlj%iﬁe k t owar d
the table 1. Operation of the - apparatus and net hod w nom1be

described. - klxde fasteners. sewn thereto, but also to withdraw

.those'finished workpiecés,fully'away ffom the sewing
éﬁations and off the table 1 in cooperation with the
gripper assembly 7,operation. "
10 The stacker 8 embodiment heré comprises a
]_horizogtal,pipe 69 and a vértical leg 70 connected, at
its top, to_thé middle qf.the horizontal pipe 69, so as
to form a T-shape, A bracket 72 is integrally_mounted_
| ~on a frame 71 so as to extend rearwardly therefrom.-
lS._The vertical leg 70 has its lower end prOtallY
._connected to the rear end of the bracket 72. An air
cylinder 73 has its bottom pivotally connected to the
frame 71 of the table. A piston rod 74-reciprocably
.l\J o - fitted in the air éylinder 73 has its top pivotally
20 connected to the lower portion of the vertical leg 70.
Consequently, stretch_of_the;piston'rod 74 through the
air cylinder 73 causes thé stacker 8 to turn |
. .counter~clockwise, as viewed in Figure 1, while
‘retraction of the piston rod 74 causes the stacker 8 to
25 be rotated clockwise back toward the table 1.
_Operatipn pf the apparatus and. method

‘will now be described.



jAs shomn I'n Flgure 7, -before startlng t he semnng operatlon an operat or

' d& j I ntroduces one workpi ece half 75 over the guide rod 17 and al ong and

' jgh the fabric guide 4 into the sewing station 3, properly 5 positions
'ﬂﬁﬁi'erkplece half in situ there, and descends the fabric hol der 6 t hereby

- making its foot 41 retain the workpiece half 75 to the table 1. Then, the-;}
‘operator sets the other workpiece half on the table 1 in the.sane manner on~
‘»the other side of the guide plate 10 1llj5The operator then opens the slide
~fastener 77 , places the fastener strlngers 78, 78 on the fabric :strip

. ‘gui deway 5-in an i-nver hgdsdibwROght FQQuféowebéféréOé\@&ﬁtﬂE@ttwé‘eéleﬁﬁl@rSed

~“"back in the finished garment) 15 as Shown in Figure 7, intfroduces the

"I eadi ng- ends ofopbeaaﬁbnmgansopbraugh bffneennthodﬁeééeﬂmé woEXEBiécqgui de 24
- and the leaf spring 26 into the sewing station 3, and- superposes .the
"l-eadi ng ends of hah§ §5rong§rshengoldeeradrb&dgndealomgk@ﬂéc&htaughﬁxhéhe :
. corded or 20 . tqothed edges 79 of the stringers 78 fit_through the fastener
el ement guide gfabvds guidesfeintocthe sewing $EAt LR 3 o RFPRTHUI de 24.

- The. | f the lLeaf 26, f t mai:ng th t |
LTSl Ty or s eSPAERRRF AR AbRLOSS' RRLE LTINS PudS RN O

 DRon cepr el nagoRndbehe PHRER: RSP o8 HERIRE LRI Y
'11[”9 the - . retain the workpiece half 75 to the table 1. Then, the
operator sets the other workpiece half on the table 1 |
in the same ménner on the other side of the guide plate iuj
10 11. | | |
| The operator then opens the slide fastener 77,
places the'faétener stringersf78; 7810n'the.fabric
“strip Quideﬁay_s in ﬁn_inverted'disposition'(to permit
' concealment when reversed back in the finished garment)
15 as shown in Figure 7, introduces the leading ends of
the stringers through between the fastener'elément
_guide’24'and the leaf spring 26 into the sewing station
3, and superposes the leading ends of the striﬁgers o
onto the already set workpiece halves. The corded or ~
20 - toothed edges 79 of the'stringers 78 fit through.the
. fastener element guide:grooves 25 respectiéely; of the
fastener element guide.zd.' The leaves of the leaf
spring 26 function to maintain the positional stability
of the fastener stringers 78 in the guide legs 24.
- 25 Upon depression of a start button (not shown),
the préSserIfoot 10 and the needles 9.descend, and the

sewing operation starts. At the almost same time, the



.- ‘18 - piston rod 47--of the air cylinder 46 reciprocates, so that the
- C-shaped horizontal platé 48 causes swing arns 39, 39 to turn
counter-cl ockwi se, as. viewed in Figure 1, against the tension of the
spring 45, thereby 5 lifting the holder feet 41 fromthe workpiece hal
S the sewi ng operation proceeds, _the |eading ends of the fabric workpiece
and sli'de fastener conme into the space between the upper and |ower hol di ng
- menbers 50, 51 of .the gripper 49. At thisjgioe, a 10 photosensor 80 (see.

" Figure 1) fixed to the sewing machine 2 detects the | ead ends of .the slide
fastener and wor kpi€eénapedt 4 an6f the daLHNEYDindeNPd rerifrdcatad Ulee the -
- piston rod 57 of the air cylinder 56 to nove rightwards, as viewed in
"Figure 1. Therebythahethg grébaped 490yizigetahepkaiper{dH ahsesiswing farms
wor kpi'ece and the_slide fastener and starts to draw themrearwardly from
~the sewi ng statiofd8 3Hpt9i kErn peunerTelofiEviagsiam Tiawed Han Rilgare

applied to the fabric by the_sew ng pachi pe feed neans._ Draw ng 20 tension_-
" can be selected b 'aﬂ?%%??€gt37é&?#%%£ﬂn ofie RPTARI AA4 hhaTeBY. As the
. sew ng operatipgn S Sl 4 t, th |.de fastener :
_reaches the sI1 de?lggflggt%l?ésl% ig{ér@é}e'ﬁgsﬁ?%’g;Lhcea_ﬁ"sogg‘,p’\ﬂcf_ d§&tent 25
Figure 7 thereby maki ng i B aerHnE At D HRAGE, ey 18 nG
:'sighal_ - " ends of the:fabrié wbrkpiece and slide fastener come

into the space between the upper and lower holding
members 50, 51 ofuthé.gripper 49; At this time, a
10 photosensor 80 (sge-Figu:e l)_fixed to the. sewing
machine 2 detects the lead ends of the siide_fastener :
-and workpiece and transmits a control signal so as to
actuate the piston rod 57 of the air cylinder-ss to
move rightwards, as viewed-in_Figure 1. Thereby, the
_15' gripper'49'grips the superposed ends of the workpiece
and the slide fastener and starts to draw them
rearwardly from the sewing station 3 applying a
 predete;mined tension less than that applied to the
N4 . fabric by the sewiﬂg machine feed means. Drawing
20 tension can be selected by adjusting the pressure of
the air cylinder 62.

. As the sewing operation proceeds, a slider 81
mounted on the slide fastener reaches the slider_
detector 32. Here; the slider causes, via engagement

25 of the cam 34, the slider detector 32 to turn
cléckwise, as viewed in Figure 7, thereby making its

distal end hit a limit switch 82. With a signal



~ the feed dog (not shown) and the presser foot 10 of the sewing machine 2, %

= 19 - transmtted by the linit switch 82, the sewing nachine 2 starts to
”perforn1the back tack step. Then, after the thread i 5 broken, the presser
" ~40 ascends and the sew ng machi ne 2 comes to halt. 5 It isto
.be‘é},rcially noted that the pressure of the air cylinder 62 is set to be
- —¥han the resistance applied to the workpi ece and the slide fastener by~

-

.so tHat the gripper 49 10 returns in rgﬁponse to performance of the baCk
-tack step, comes into-a tenporary halt ring the breakage of the thread,
_and, after the pieshmiidQQ b aE G T 12 Whléo's%%ngnga hgpe | de

--gfastener rearwardly faster than before. de 55 hits a
“linit switch 83,2 tdtantisttan pexcEdri dhd hﬂoaa rtarcyd istdey, STheff,r agter t hereby -

- spreading the hol ding menbers 50, 51 of the gripper 49, so that the

© 73 stretches.5 Conseque

wor Kpi ece and trﬁlesltmathstSerMOMp the Preisseyo fioodn 14| ascpede9ant t he
- stacker 8, as shown by an 20 inmaginary line in Figure 1. Wen the slide 55
hits a lint swithe Wl"’c‘.’né“ﬁﬂl'b‘t% % ensts thee hailit.cyl i nder 62 noves

L lef th i nd
leftwards, as viewed | ure %ﬁ%and the stgp ro%gl t%@ pgggégégytgaafg y

' Jthe seMAng Stéﬂ'é¥1é%eé§y1 cyllnder 62 is set to be less than the
o re51stance applled to the workpiece and the slide
fastener by the feed dog (not shoﬁn) and the'presser
foot 10 of'the sewing machine 2, so that the gripper 49 _&ﬂj
10 returns in response to performance of the back tack
‘step, comes into a temporary halt during.the breakage
of the thread, and, after the presser foot 10 ascends,
draws ‘the workpiece and the slide fastener rearwardly
faster than-before. |
15 ~ When the slide 55 hits a limit switch 83,-the.
piston rod 57 of the air éylindef 56 ret:acts;-thereby
spreading the holding members 50, 51 of the gripper 49,
so that the workpiece and the slide fastener drop onto _
the:horizontal pipé 69 of the stacker 8, as shown by an o
20 imaginary line in Figure i.
When the slide 55 hits a limit switch 84, the
piston rod of the air.cylinder 62 moves léftwards, as
viewed in Pigure 1, and the piston rod 74 of the air
cylinder 73 stretches. Consequently, the gripper 49
25 starts to be restored toward the sewing station 3, and

-the stacker 8 turns anti-clockwise, as viewed in Figure

1, thereby positively withdrawing the tail end of the



the stacker 8 turns anti-clockw se, as viewed in Figure 1, thereby
positively withdrawing the tail end of the - - 20 - workpi ece which,
otherwi se, nmight remain on the table therefrom Wen the slide 55 hits 3
I'imt switch 85, the supply of air to the air cylinder 62 cones to a ha
5ggand t.he piston rod 74 of the air cylinder 73 retracts. Consequently, the
sITde 55 keeps noving to sone extent under inertia and finally comes into
abut ment agai nst suitable stop (not sthﬂOtT)the;fprward;stroke posi ti on,
whereby the gripper_49.is resiqred to its 10 qriginal gpen or receiying
oSt tian and . || RERFERE SR SV Al R Wi o MRS, FeME 1R, ) hE- FADLE! an.
- The apparatus is Eﬁg%ééﬁgx for the operator to start another cycle by _
i nputing another sTTde Tastener. and anot-her. fabric workpi ece, both of which

are in the 15 formof sepgiptamdialiete sBihieEblimRAL ARielh gacckhboal !y
described relates to sewing a pair of stringers for a conceal ed slde _
~ fastener garnent dgpplpadf Hir frPribe WIKRyAGAdRH 62S comdd! £8N8OHaLY, .
. Shoul d the -apparatus be 20 -intended for an ordinary slide fastener Instead
of a conceal eds slanit fhestmisign tdod GEn<ifr whiel @i rofeytliadelralici eestatps. .-

> guideway 5 could readily be adapted for- the purpose. Should the apparatus
_be intended for jemnsequently, the slide 55 keeps moving to some extent

under inertia and finally comes into abutment against
suitable stop (not shown) to the forward stroke
" position, whereby the gripper 49 is restored to its
10 original open or receibing posiﬁion and, likewise, the
stacker is restored to the original position. |
_ The apparafus is_now ready for.the_operatér to
start another cycle by inputing another slide fastener
and another fabric workpiece, bgth of which are in the
15 form of separate halves. |
The embodiment herein specifically described
relates to sewing a pair of stringers fbr a concealed
slide fastener garment to a pair of fabric workpiece
S halves simultaneouély. Should the apparatus be
20 ‘intended for an ordinary slide fastener instead of a
concealed slide fastener, the construction of'the,
fabric strip guideway 5 could readily be adapted for-
the purpose. Should the apparatus be intended for jobs
sewing a folded marginal edge of.a plece of fabric or
25 sewing together two pieces of fabric along a place
where one is superposed on the other, it would not be

necessary to provide the apparatus with the guideway'S,



émihg'a fol ded nargiﬁal edge of a piece of “fabric or 25_sémﬁng fogether
wo_pi-eces of fabric along a place where one is superposed on the other,. it

5f'moald not be necessary to provide the apparatus with the gui deway 5,.

-21- and a single fabric guide channel- woul d be satisfactory. Reference is -

" “directed to our co-pending patent-appljcation NO 8613147 86 ' s

- (Sefial No. 2 2175023A) which is dividdd~herefrom = - 22 - Claims: 1.

 ¢;Apparatus for sew ng el ongat ed workpi eces conprising a table on which is
;. mounted guide surface means at a front end of said table, a sew ng machine -

- di'sposed via drive mean

di sposeghba sidRiE" i ate.of said.tabl.e- ‘a_rel.easabl e gripper ‘means

- di's a_sirdi1e %gi@?%f’ gér cﬁ?’ﬁ%alr B@‘&Rbgnn%t? %ﬁcﬁo%\lenent bet ween-
- respective ReFedahck AiTRAEMPRE Sili' LKHeRAS! | agy P 9§w‘m .7-

-~ machine and outward avvaly. fromthe regf\p end %Fg\gs%]tdg%%b&ﬁg?l@alhg' Sew ngq'?. '
- machinesghavi ng f(sedigbaas 4075 0P3X) ontdient {@idi Ml kpictesnf -om sai d gui de

- surface neans, through said sewi ng machi ne, and toward said gripper neans

“ during operation of said sew ng machine, said gripper neans engaging a | ead

~end of -said workpi ece and said drive nmeans draw ng sai d gripper neans
rearwardly under tension |ess - o .



15 ‘than that applied-to said mg;%ﬁigﬁgrgy,saLd’fEéd neans.'z. The
apparatus of claim1, further c ing a morkﬁiece hol der neans nount ed

on said table haV|ng a vertically ‘&ﬂﬂ“ descendi ng on the | egd -
end of said workpiece to retain 3m “ d on said table 20 ov o
said feed nmeans prior to sew ng I en And® rai sing upward to rel ease -

$afd | ead end upon commencenent of sew ng.operation. 3. The apparatus of
~¢laim 1, further conprising means for achhvating said gripper neans to grip
~said lead 25 end of said wor kpi ece subsequent to commencenent of said

sew ng operation.cf mskhe apparatus of claim 3, wherein said means for -
23 - activating cnnprfses a phot osensor di sposed rearward of said feed '

means for generating alconAFggrataaakoypgawﬂﬁge&ib&&aeéa rﬁ@f]&’@fé’cé@vem?nf
of said | ead end past said feed nmeans, and said gripper neans conprises.

. pivotally 5 cl cosbkéstiipgesa eaBléoyerwhisgeis neohetsd dpfidd ngurface means

~wor kpi ece-recei ving space therebetween and notor neans for closing together
" said finger nenbét ﬁefpontleedtofsaaddcbmbleL 3|§ewdng5macﬂineenxxpdﬁbms of
~claim1, wherein said g 10 neans rel eases said workpi ece | ead end at
i'ts rearmard5§tréﬁ§e§8§ﬂﬁﬁgﬂ aﬁdsﬁﬁﬁtﬁébl%on%$¢s$nﬁe%ﬁéﬁ rIHARRAF means

adjacent the rea% e”%sgﬁ %%éda}?géemégﬁsr?&?”fiﬂﬁhr- (”End forth movement

between respective forward and rearward stroke positions
adjacent said sewing machine and outward away from the rear
; S " end of said table, said sewing machine heﬁing feed meansl
.';0 for conducting a_werkpiece from-said-guide surface means,’
through said sewing machine, and toward said'gripéer means-
during.operation of said sewing machine, said gripper means
. engaging a lead.ehd of said workpiece and said drive means
‘=drawing'said grippei means rearwardly uﬁder tension.less_
_15_.than that.applied to said workpiecebe said feed meane;
2,' The apparatus of claim 1, further comprising a
workpiece holder means mounted:on'said table having a
vertically movable foot for descending on the lead end of
-/ - sald workpiece to retain said lead end fixed on said table-
| 20 over said feed means prior to sewing operation and raising
upward to release said lead end upon commenceﬁent of sewing
operatien.- | | |
3. The abparatus of claim 1, further comprising
means for activating said gripper means to grip said lead
.25 end of seid werkpiece subsequent to commencement of said
sewing operatien.: |

- 4. The apparatus of claim 3, wherein said means for



o rel eased l.ead end of sai d workprece, said Stacker nmeans being

f'éigacrdly novabl e for draw ng Lole of .15 said workpiece frqom
. s.sevvi ng machine after rel ehg mm‘ IMM)HI i ece -by said gripper neans.
6. -The .apparatus of claim1, fuk comnprissi kg a downwardly inclined

-fguidew@y means di sposed on said table over said guide surface neans and -fﬁf
~having-a lower |ead end 20 facing said feed neans for conducting a fabric™

" 'strip workpiece in superposed fashion_ontp said el ongated wor kpi ece for

_jbéing;SEMM_together by said sew ng machi ne. 7. The apparatus of claimé6,
~wherein said faBet¢vatihg ESmprisideal BRbeNSEnSLE | BYEb0LAY PYa A Sid dgF at
“its 25 trail end, and said gui deway neans conprising a plate portion
~formed with a dsadatgedopeansgfetr gbrelgBingnd ebncrdbll gikdslenaypdrans

: “through which said slide fastener - 24 - stringer passes to said feed

‘means, a det ect detachipnvof atégrwandt movemesti of psat® pead i end qpuk ff iR

. .with a cam di sposed for novenent overlying and toward said discharge

~ ‘opening, and a §@PEcReABANsaRGr Spid NG IPPYYCRRINS COMYT imnmk N LH LIy d :
O R e AL R T g S L RS S 9 0
| paratys, of o Qndy RELELLORY, FhgLS BRLHR1 Sl SRERRS LS 1A ©
- .. closing together said finger member responsive to said
.control signal. | |
-15._ The apparatus_of claim 1, wherein said_grippér i;;
10 means releases said workpiece lead end{at-its rearward H
stroke position and_further comprising a stacker means
adjacent the rear end of said table for feceiving theréon
the released'lead end of said workpiece, said stacker ﬁeans
being rearwardly movable for drawing the trailing end of
15 . said workpiece from said sewing machine aftef'releasé of
said workpiece by said gripper means.
6. The apparatus of claim 1, further comprising a

_downwafdly inclined guideway means disposed on said table

i
N

over said guide surface means and having a lower lead end ~
20 facing said feed means for conducting a fabric:strip
| workpiéce in superposed fashion onto éaid elongated
workpiece for being sewn togéther by said sewing machine;
7. ~The apparatus of claim 6, wherein said fabric |
strip is a slide fastener stringer having a slider at its
25. trail end, and said guideway means éomprising a plate
portion formed with a discharge opening at the lead end of

said guideway means through which said slide fastener



.'9.'The ‘appar at us -of c+ainf7, wher ei ortion lead end is forned '

wi th, a gui de adjacent sai'd di-scharge openi ng, said guide having a

| ongi tudi nal |y extendi ng, downwar dl !"ﬁﬁgﬂﬂ"lm e for supporting a
corded edge of said slide fastener " ”!"ﬂﬂgugh, and a neans fo
“maint ai-ni ng sai d corded edge in said guide"grbove during passage of said

: sf?de fastener stringer to said feed, neans. 10. The "apparatus of claim§6,
wherein said guide 20 surface neans, gridfper neans, and gui deway neans are
adapted for sinultaneously receiving and conducting two separate el ongated
and fabric stripstwikgeecpasées todsaby-feed meansg 4 desecktappamt us. ' 11.
The apparatus of ¢laim 10, wherein at |east one 25 |lateral|ly adjustable
guide wal | meansPr¥O8RLPpEsEAUBRSd PR Sabd cPIaffe nRe T komhians farhed iwikh a

“transport resistance .betwee tmo-eloqggte wor kpi eces qﬁthg conduct

id
of N o5 ST sai GO BASRPEAY T OF cBOYRPER O LS t U, HRF rhR F o e
. t f cl aj t L Si j fd i d
EPomaaid front Siptnabie UBEaradvlaganE SULLS el EON B SRS
~wor kpi ece 5 and B&eMSQEhEHtsafqSEi?Q@@%é&E&%”é%ﬁE%ﬁéﬁréH@é‘%I@dH& R gadl's

“*against said gui dé surface neans. } utomati c apparatus for sewng-a .
. pair of slide fasatdetamt ihngeid dDschPPdd SferfiMNON esbrindiide edmifation

of the operation of said_sewing'machine;

8. The apparatus of claim 7, wherein said plate

portion is disposed on said table by means for adjusting
10 the inclination angle thereof.

9.  The apﬁératus_of claim 7, wherein said plate.
“portion-Lead_en&'is formed with a guide adjacent said
discharge opening, said guide having a longitudinally_
extending, downwardly open guide grooVe for'supporting a

15_ -corded edge of said slide fasﬁener stringer therethrough,
and a means fof maintaining said corded edge in said guide
groove during passage of said slide fastener stringer to
said feed means. |

S o 10. The apparatus of claim 6, wherein said.guide

20 surface means, gripper meéns, and guideway means are

adapted for simultaneously receiving and conducting two
separate elongated and fabric strip workpieces for
side-by-side sewing in said apparatus.

i 11. The apparatus of claim 10, wherein at_least one

25 laterally adjustable guide wall means is disposed on said

table for maintaining sfmmetrical transport resist;nce

between said two elongated workpieces during conduct of



conpri.sing a table on which is nountedan—upstanding 10 -linearly directed
g~dewal | at a front end of said table, a double-needl e sewing machine . .
oSed i ntermedi ate of said taﬁl“umﬂl“wmﬂﬂmltans for receiving and
comtucting said pair of fabric hal® pposed sides of said .

N

gui dewal | , beneath said sewi ng machi ne needl es, and toward 15 a rear end-ofhf
said-table, a releasable gripper neans disposed via drive neans for |inear ™
‘back and forth novenment between respecti2® forward and rearward stroke
‘positions adjacent said feed nmeans and outward away fromthe rear end of -
'sai d table, sai dagdi ppehgatadspiecasi BeroaghReshidestwafy2fackigs, of said
fabric hal ves simultaneously, an inclined guideway neans for conducting a
_ separated pair of slidd.fafhensppatatngeof dbaimai¢d forehedr secmpfieihdgreans
for respective superposed placenent onto said pair of fabric halves, and
‘said drive neanSudfawrAg BerESgrrppedinganutvard chremrsaidr frepbpenditabn of

© Talves by Said Faby heafe. FOF' Popfving Hardlhef Ohaid celopanted Srmiaianan
13, .wherei ' ' . ' i L th g di - OpS i 1
ower tead éna 920 REGVRArSEg e B0 PORTARAY ToPrft AE L VAN Fo i

longitudinal |y gyhengtngaidoyay@esdhyrR6E measi de groove for supporting a
corded edge of one corresponding slide fastener stringer. therethrough and a
: ' 13. ‘Automatic apparatus for:sewing a pair of slide

féstener stringers to a pair of elongated fabric halves
. comprising a table on which is mounted an upstanding . {;j
10 linearly directed guidewéll at.a front end of SAid'table, a
double-needle sewing machine disposed intermediate of said
table having feed means for recéiViﬁg and conducting said =
pair of fabric halves from along opposed sides of said
guidewall, beneath said sewing machine needles, gnd toward.
15 a rear end of said table, a releasable gfippér;means
~disposed via drive means for linear back and forth movement .
between respective forward and rearward stroke positions
adjacent said feed means and outward away from the rear end
of said table, said gripperameans gripping respective leaci'-\‘v'.J
20 ends of s#id fabric halves ;imultaneouslyy an inclined
guideway means for conducting a separatéd'pair of slide
fastener stringers downward toward said feed means for ‘
respective superposed'placemeht onto said pair of fébric-
halves, and said drive means drawing said gripper means
25 rearward during operation of said sewing machine at.a
tension less than that applied to the fabric halves-by said

feed means.



L _ Co . .
méans for nalntalnlng sai d corded e,ges T rooves -during

passage of said slide fastener strin feed means. 10 - 157
The automatic apparatus of claim 13 ’Mq H ng a pair- of a@

separatel y actuat abl e hol der .neans able each ‘havi ng
vertically novable foot for descendlng onto a Iead end of a respective

- fabric half adjacent one opposed correspondi ng side of said feed 15 neans,
to retain said fabric halves | ead ends fixgd_on said table in an allgned
manner prior to operation of said sewi ng machi ne and neans for

si mil t aneousl y ra|5|nglialdgﬁglggE§§§@Q§ ggsgi%pggTﬁpngfg nf &ﬁer

operation of said sewing na appa Htus

~of claim 13, "whersaiid gRiidepdy’ mehng! ige£b2REENQILRT 41 ADEER PGS &b ot
“slider at a tail end thereof, and sai-d gui deway neans conprlses a plate

- portion fornmed witds aodescheageenﬂedeﬁgneﬁ beeWéemdae@dzﬁfoSalébgpuﬁkiﬁns
~means through which said slide 25 fastener stringers pass to said sew ng
machi ne, a det ectt@&chahavingorallbpgibudinaldy extendimg e ¢mwﬂwarﬂxyubﬂen'ned
with a cam di sposed .for novenment overlying and toward said -27

~ di schar ge opehln@ukéﬁd95°9Wﬁtéﬁrnﬁah§°¥§in%eﬁng°¥¢¢@g%¢%@ of R enment of
sai d detector arm when sai d slider gges said camin said discharge

':openlng to conneﬁ?@r€épﬁpﬂé990ﬁlbﬂetﬁé ﬁ%?ﬁt?%ﬁl%ﬂe%a?h?%ﬁﬁﬁ#ﬂP?ﬁuﬁﬂQN?

means for maintaining said corded edges in said guide
grooves during passage of said slide fastener stringers to
/ said feed means. |
10 - - 15. The automatic apparatus of claim 13, further
comp;ising”a pair of'separatelf actuatable hoideﬁdmeans
disposed on said'tabie,.each having a vertically movable
foot for.déscending onto a lead end of'a.respective fabric
helf adjacent one opposed.corresponding side of said feed
15 means, to'retain said fabric halves iead_ends fixed on said
table in'an aligned manner prior to operation of said
sewing machine and means for.simultanéouSIY raising said
holder means feet upon commencement of operation of said
N ' sewing machine. |
20 . 16. The automatic apparatus of claim 13, wheréin
‘said pair of slide fastener stridgers has a common slider
at a tail end thereof, and said guideway means comprises a
plate portion formed with a diseharge opehing at the lead
end of said guideway means through which said slide
25 fastener stringers pass to said'sewihg machine,'a detector
arm pivotally mounted on said plate portion and formed with

a cam disposed for movement overlying and toward said



-5 - 17. - A method for operati-rg—anr—apparatus for automatically sewing *
'gggngated wor kpi eces, said apparatus conprising a table on which is nounted
i'nearl y directed, upstanding gﬂ!ﬂ'm’iﬁmmm ﬂmnt' end of said table, a
_ i ng machi ne di sposed i nt er nedi oridardiiNiiie, and a 10 releasable
. gripper neans disposed via drive. means for | i hear back and forth nmovenent ﬁ:}

bet weery respective forward and rearward positions adjacent said sewing = ™%
. machine and outward away from said .rear 2hd- of said table, said sew ng

- machi ne having feed neans for -conducting a workpiece 15 through said" .
-sewi.ng machi ne idisghregewapeningeaandi acswibch maanls nBohoble LOGPEL Bodered @)

passing sai d workpi ece al ong_sai d_gui dewal | such that a |eading end thereof -
~engages said fe%’g. peERBent oL gridpiateshes aERAVhRN corildfshider endayese
.in 20 situ on sai.d feed,neans éc% ogerating sai d sew ng machi ne, .
 including said F848 FRBNLD SATHcAlBERREFR APEYIRT nEP { SORBRRTS SRS Qe
.. clanping of saidgl [ : [ rkpi , . gripping the | eading
* end of said morégiggg ggé?€g§§£ §§ g%n u%¥%§&$é%%€%& Y -of said feed neans,
-and (e) draw ng said i pp i ] : Y, i table via
said drive \r?éans W t hgg 1 eﬁ'?%ﬁﬁﬁsggf 6§§%¥@%%nal?ﬁ%p%{)%ﬁ%?. o said
wor kpi ece by saadtématic®ilg. sdBindhelsmidosd oloippisddd) fid Higarkbus
further conprising: - ' ' B o

' comprising a table on which is mounted a linearly directed,

| upstanding'guidewall at a front end of said table, a sewihg
machine disposed intermediate of said table, and a _&;}
10 releasable gripper means disposed via drive means for
linear back and forth movement between.respeétive forﬁard
and rearward positions adjacent said sewing ﬁachine and
outward away from said:rear end of said'table, said sewing
machine having feed means for conducting a Qorkpiéce
15 through said sewing machine in a rearward linear_direction,:
said method comp;ising: |
(a) passipg said workpiece along said guidewall ‘such
that a leading end thereof engages said feed means,
(b) clamping said leading end of said workpiece in \~J
20 situ on said fegd means,
(c) operating said sgwing_machine, including said
feed means, while suhstantially éimultaneouély removihg ﬁhe
c;amping_of ;aid leading end of said workpiece,
- (d) gripping the leading end of said workpiécé as it
25 is conducted rearwardly of said feed means, and
(e) drawing said g:ipped workpiece rearwardly away

from said table via said drive means with a tension less



(a) prOV|d|ng a stacker neans adjaCQNT‘T+Eb+€%m~ﬁﬂQ_Q_ sai d table and

underlylng said gripper neans, rele he rlpped 5 ~ leading end
of said workpi ece upon term nation- @ﬂﬂ Chl ne operation, (b
.dropplng sai d | eading end of saidr

npvi.ng sai d stacker in a rearward direction cdhductlng t he tralllng

onto said stacker

otsai d workpiece. fully away from 16 28 - sald sewi ng machi ne. 19.
Appar at us’ substantlally as descri bed: Wi th heference to-and as illustrated
in the acconpanyi ng drawi ngs. 20. A method for sew ng slide fastener

-stringers.
.- draw ngs.

10

‘substantially as described with reference to-the acconpanylng

than that applied to said workpiece by said feed means.
18. The method of operation of claim 117, further comprising:

{a) providihg a stacker means adjacent the rear end of

" said table énd underlying said gripper means, releasing the gripped

leading .end of said mQrkpiece upon términation of said sewing
machine'uperation,:

(b) droppihé said leading end of said released workpiece
onto said stacker, and moving said stacker in a reérward direction
for conducting the trailing end AF-said mofkpiece fully away froﬁ
said sewing machine, |

”19. Apparatus substantialiy as dgscribed with réference_

to and as illustrated iﬁ the.accompanying drawings.

20. A method for sewing slide fastener stringersTsubsfantialif

as described with reference to the accompanying drawings.




