MECHANI SM FOR DRAW NG AN ELONGATED SEWN PRODUCT FROM A SEW GL&M%;%#F\The
present invention relates to an apparatus for sew ng an eloag ) rticle
such as curtain, atent or a lady's dress. Mdre particularly, the presen
inventiogéfelates to a mechanismfor drawing an 5 el ongated sewn product
froma sewing station. Various apparatus for sew rg‘an el ongated fabric
article, such as a curtain,a tent or a lady's dress, are known in which an
el ongat ed sewn product is discharged fromthe apparatus by neans of an
assenbly 10 of rollers. However, a common problemwth the prior apparatus
I's that the discharged sewn products would tend to stay in a disorderly
fashion on the discharge side of a sewing station, which would often
require the workman's hand to assist in discharging the sewn 15 products in
an orderly fashion, thus enabling only a limted rate of production. Yet,
for draw ng the el ongated sewn product fromthe sewing station, a
considerably | ong drawi ng nechanismis needed, which necessarily makes the
whol e appar at us obj ecti onably -2- large. According to a first aspect of
the present inven- tion, there is previ.ded a nechani smfor draw ng an '

MECHANISM FOR DRAWING AN ELONGATED
SEWN PRODUCT FROM A SEWING MACHINE
L/- The éresent invention relates to an apparatus
| for sewing an elongated article such as a curtain, a
tent or a lady's dress. More particularly, the present
invention relates to a mechanisﬁ for drawing an
5 elongated sewn product from a sewiné stétion{
| Various apparatus for sewing an elongated fabric
article, such as a curtain, a tent or a lady's dress,
are known in which an~elongated sewn product is
discharged from the apparatus by means of an assembly
.10 of rollers. However, a common problem with the prior
- .apparaﬁus is that the discharged sewn products would
tend to stay in a disorderly fashion on the~éischarge
side of a sewing station, which would often require the
workman's hand to assist in discharging the sewn
15 products in an orderly fashion, thus enabling only a
limited rate of production. Yet, for drawing the
elongated sewn product from the sewing station, a
considerably long drawing mechanism is needed, which

necessarily makes the whole apparatus objectionably




el ongat ed sewn product froma sewi ng station defined by a 5 sew ng

machi ne, 'sai d nmechani smconprising: a fixed horizontal guide rail; a slide
supported on said guide rail and novabl e thereal ong; at |east on ipper
pi Vetlal |y nounted on said slide for gripping a |eading end of th wi’

prct;- means for noving said slide, 10 wth said gripper assumng a

. hoxdzontal position, along said guide rail between a retracted position (in

whi ch sai d gripper is disposed adjacert 40t he sewing station) and an

- advanced position (in which said gripper is disposed remotely fromthe

- Ssew ng statiobargéeans, 15 responsive to arrival of said slide at said

advanced position, for angularly noving said gripper dowwardly through a

predet erm ned angl e Atcomdséandthori fbnstil apeettioh the PTLIRNed MRt on;

.and nmeans for closing said gripper to grip the |eading end of the sewn
product 20 \/\ﬁillc’é"’s&?'&rﬁl igePravifdedar deeheats®d’ PosFIIHN9 & al so for

openi'ng said gripper, upon arrival of the latter at, said | ed. position,
~to rel ease thgll"é‘&&itﬁ& SRYNoPTPHECE °'Br3dﬁ%‘t’+n%c%%?€'}l%rb ?%P{anesde(%gn(f

aspect of the _inyentign re_25, i i ded s foresgwing of a
~sl+ de fast énerset"'&"igag'r Fgfin%dm%rg?gi ﬁ§°§£§£%9n§°‘?£§ﬁ%%§e¥aeffnﬁ ng a sew ng

station, a falyy ﬁz’%ithg au&aegegwgsar seruef stpSoSEdh th saf@ciliing @ slide
.fastener quide JI sposed above the fabric - :

rail and movable theréalongﬁ at least one gripper
k,f o _ pivotéily mounted on said'slide"For gripping a leading
.end of the sewn product; méans for moving éaid slide;

10 with said gripper aséuming a horizontal position, along
said guide rail between a retracted positien- (in which
said griphéf.is'disposed'adjacent to the sewing statiéh)
and an-advahced position (in which'Said'gripper'is.
disposéd-remotely froh the sewing statioﬁ); means,

15 responsive to arrival of 5aid slide;at said advanced '
position, for angplarly.moving'Said gripper downmérdiy'
through a predetermined angle from said horizontal
hosition to'a'lowered position; and means Fdr closihg
said gripﬁer'to grip the leading end of the séwn product

20 while said slide is in said retracted position, and alsao

. for dbEnihg said'gfipper, upon arfival.oF_the latter at
said lowered position, to release the leading end of
the: seuwn productu_ |
"According to a second aspett'of the invéntiﬁn there
25 is prbuided apparatus.For.$ewing of a slide fastener to

fabric, comprising a sewing machine defining a sewing

'station, a fabric guide arranged. upstream of ‘the sewing



gui de, a dfamﬁnghnechanisn1according to the said first aspect of the

i nventign supported an the sewi ng machine downstream of the sew ng station,
and .a ke_r di sposed 5 underneath the drawi ng mechanism It is beli eved_.
possi bl by neans of the present invention to provide a relatively short N/

mechani sm for draw ng an el ongated sewn product froma sew ng -station by a
di stance equal to or greater tfhan“the length of the 10 sewn product to be
di schar ged, thus reducing the size of the entire apparatus to a mnimm It .

s al 50 daghinked PATAl ¢aRYaRBANS Phe mﬁ?sgsggsnsbbnxepﬁé(’#ﬂe% O o

relatively short draw ng nmechani s € Successive ated sewn

15 preduefes @a@rlaalekbsaaehaa@sw EEeHEd%aytagthB SaflyspipLgerly fashion
on the discharge side of the sewing nachine. The invention wll be

~descri bedpeg twaf theeianveheiont Buppbeteacent ehéhgeacsg@npacing draw ngs, 20
wherein : Figure 1 is a side elevational view of a sew ng apparatus having
a sewn- gogestreamantnghreskadngmesabddy ngndhe stackeat diwponséon; Figure 2
is an enl arged perspective view, with 25 parts broken away, of the

dra®i ng ul'?éieﬁ&ma% & eFFlgaweng mechanism.

It is belleued possible by means of the pfesent
inventieﬁ to pravide a'relatiyely short mechanism for
drawing an e;ongated eewn p:odect froh a sewing station \_J
by a distance equal fo or'greater than the ;ength of the

10 sewn product to be discharged, thus reducing the size of
the.entire apparetus to a minimum.

It is alsn believed possxble by means of the
present 1nvent10n to provide a relatlvely short dramlng
mechanism in which the successive elqngated.sewn

 15 products can be,discharged_uithout.steying in a dis-
_oederly Fashion oe the discharge side of_theleewing
machine.. _. |
" The invention will be described by way of - o
example with reference to the accompanying drawings,
20 wherein 3
Figure 1 is a side eleuaticnal view of a sewing
: apparatus having a sewn-product_erawing mechanism
embodying the preseet inventiong
Figure 2 is an enlarged perspective view, with
25 .parte b:oken away, of the draminé_mechanism.of

Figure 13



- 4- FigUre 3 is a fragnentary side elevational view simlar Fi gure 1,
showi ng the draw ng nmechani smin | ower ed p05|t|on and Figu 4A, 48- and

4C are plan views illustrating 5 the manner in which a sewn product i's”
progVeSS|ver drawn froma sewing station. Figure 1 shows an apparatus for
ﬂgyg a slide fastener 29 to a pair of elongated fabric pieces 28,28, e.g.
| ady' s «dress. 10 The sew ng_apparatus generally conprises a
table 1, a sewing machine 2 nounted centrally on the table 1 and defining a
.sewi ng station 4, a fabric guide 3a aupported on the table 1 upstream of

t he sew ng station 4 sllde fastengr U|de orted on the 15 table 1
and di sposed above theefaﬂch gtf d? §5? ?%ﬁﬁ 4%uﬁﬁﬁﬂ§; SRR s YdsY t ed on

~the sewi ng naghiRg22 @gWp of o) a stacker 32
supported on a basg 80f§éﬁgéggb|ZEQ§ %wgngp%%%%LJ£§§¥ﬁ%£ﬁh"iﬁg drawi ng
mechani sm 31. 13Qered pDSltth? §8% ng nachine 2 nay be a conventional type
on the market. The sew ng nachine 2 i ncludes a presser. foot 2a, a pair of

feed dogs (not shown),Fagdréspai| of Seavam éwd:ll%i'l 2B ewdh. J.llusQ'}atlng
depreSS|on of a start button (not shown), the presser foot 2a is |owered
~and 25 then5thaeseanngrointhELGm|desémmtpruﬂudiaraubﬁdgrdsﬁmueiypuee@s 28 in
_"Iock stitch" takes place. This |ock-stitch
' o from a sewing station.
Figure 1 shods an apparatos for sewinola slide.
k/t o fastener 29 to a pair af elonoated fabric.pieces 28,28,
e.g. of a lady’s.dress. | o N
10 . . The sewing apparatus generaliy comprises a
table 1, a sewlng machlne 2 mounted centrally on the
table 1 and deflnlng a sewing statlon 4, a Fabrlc gu1de
3a aupported on the table 1 upstream of the sewlng
station 4, a sllde Fastener gu1de 3 supported on the
15 table 1 and disposed above the Fabrlc guide 3a, a drawlng
' mechanlsm 31 supported on the sewing machine 2 domnstream
of the seulng statlon 4, and a stacker 32 supported on a
base 1a of. the table 5 and dlsposed underneath the
drawing mechanlsm 31.
20 The sewlng machine 2 may be a conuentlonal type
-é_p ' on the market. . The sewlng machlne 2 lncludes a presser
Foot 2a, a palr of feed dogs (not shown), and a palr of
sewlng needles 2b, 2b. Upon depression oF a start
button (not shown), the presser foot 2a is lomered and

25-then the sewlng of the sllde fastener 29 and the fabric

pieces_ZB'in "lock stitch" takes place. This- lock-stitch



- 5 - sewing is followed by back-tucking, cutting of the sew ng threads"
(not sh ) and raising of -the presser foot 2a in this order. The details
of the ing nmachine 2 itself are not pertinent here and its detailed 5 ~—
description is omitted for clarity. The fabric guide 3a includes a pair Of
trans-. parent horizontal guide plates (only one shown in Figure 1) spaced
apart fromthe upper surface of-the table | by a gap slightly larger than
the thickness of 10 the individual fabric piece 28. As the pair of fabric
‘pieces 28,28 are_ supplied to the sewing station 4, each fabric piece 28
passeSS?W&QﬁmﬁFtWRJ QNQXMﬁﬁF kaIckdndes sertdilng §fi d8epsawénand t he tabl e

1. The S|Id st.en I ncl.udes A 15 el ongated flanged gui de plate
sl opi n§ ﬂ%ﬁﬁﬂa? qHW&} ﬁﬁﬁﬁﬁﬂfsﬂ iNGn PASSSET $P8|n§athe slide

fastengs @%hé rb%“ po,q.|et (ist he C%E'I\@ r_l%l wahat i Q 65“%5'5 ge pur poses of the

drawi ng mechani'sm31 are on y 0 qui ewn product 30,

e 20cddur didlndAgananaR Werh W Al 46£R19585 28, 28, ‘but o keep ¢he

tension of the slide fastener 29 and the fabric pieces 28,28 constant
dur isnodddrer igeii a1y i shonfiluBY ifbFicQwiatyl, 2 and 3, the drawi ng mechani sm 31

includes a pair of laterally spaced 25 grippers 16,16, each gripper 16
: belng conposed Tdfe drabric guide 3a includes a pa1r of trans--
parent horrzontal guide -plates (only one shown in _ -
Figure 1) soaoed apart from.tne upper surface of the f\‘j
tab;e 1 by a gap slightly larger than the thickness of | |
10 the individual fabric piece 28. As the pair oF fabric
pieces 28, 28 are supplled to the seulng statlon 4, each
fabric piece 28 passes through the gap between the
correspondlng gulde plate and the table 1.
The slide-fastener goide 3 includes an
15 elongated flanged gu1de plate sloping downmardly toward
| “the sewlng statlon 4 for gu1d1ng -the slide Fastener 29
in open position to the sewing station 4.
The purooses of tne draming meohanism 31 are
only to quickly'discharge tne sewn product 33, i.e.
20 the slide fastener 28 w1th the Fabrlo pleces 28,28,
but to keep the tension of the sllde Fastener 29 and
the fabrlc pleces 28,28 constant durlng the semlng.
As shown in Flgures 1,2 and 3, the drau1ng
mechanism 31 1ncludes a pair of laterally spaced

28 grlppers 16, 15, each grlpper 16 belng composed of an

upper. grlp member 22 and a louer grip member 21. As’



upper. grip nmenb.e.r 22 and a lower grip nenber 21. As. best shown in

- Figtre 2, the lower grip nenber 21is secured to an arm 15 nnunted on-a
shaft, 14 which is rotatably supported by the slide 9. The u grip t

- menDer 22 is pivotally connected to the arm 15 near the 5 d trean1end -of

thé:)omer grip rrenber 21. The upper grip nmenber 22 is al so connected to

an-air cylinder 23 via a link 22a whichgis connected to a piston rod 23a of -

the air cylinder 23. The two . air cyllnders 16, 16 are pivotally nmounted on

the arm 15 renotely fromthe -7 - grippers 16, 16. Upon energization and

de-energi zation of -the two air cylinders 23, 23, each piston rod 23a:

. projects and s re racted Q close and open the respective grippers 16.. 5
The drawi ng mESttar §HP31" Fé@”?ﬁc?ﬂd&ge PHBFHeQrEPVWﬁTPPFszgl%%d to the

d t f t d f d, |
extends nor: ocedee, 18, 3, TRCRROR-&p R 2l SFA RO nd ey oauct 30, a
downst r eam er}@tgftame gutfssr%ab'bl? ﬁelgliaéeﬁ torge bﬁé&ef%ﬁﬁf“ppo”ed by

a hanger rod 7 (Figures and ide 9 is sITde ed on
member 22 is pivotally connected to the arm 15 near the

5 downstream end of_the lower grip member 21.  The upper
grip member 22 is also connected to an air cylindér'23_
_\,f- via a link 22a which is connected to a piston rod 23a

of the air cylinder-23._ The two air‘cylindefs 16, 16

are pivotally mounted on'the'arm_15-remotely from the

s




“(Figure

the guide rail 6 and is fixed to an endl ess belt 12 nound around a pai r of

pul l eys 10, 11 rotatably nounted the hol der 5 and the bracket 8, _
respecti y. The 15 pulley 10 is operatively connected to a servo notor.{?,
for driving the slide 9 forwardly (downstrean) and backwardly ™~

(upstream and al so for changi ng the speed of novenent of the slide 9

’ - dependi ng on the |oad. 20 The backward or upstream novement of the

slide 9 is limted by a stop 17,pan§cting t heref rom and engageable with
the hol der 5; thus the backward travel of the two grippers 16, 16

term nat esgi{pRerLITYQCiNg, PUPdN Hheilgizatlion' Aads qw-Rdesgdkhtiod. Al that

time, 25 the approach of the slide 9 Is detected by a proximty switch ba

(Fi gure 2)ofvhtheh twesusisr aoxlignieras @ ,e@ice ok pdséoof rodt 28aon -of the

servo notor "13, and the arrival_of the slide 9 i-s detected by a-limt

_ switch Sa RRRiRets AndHisFetgrchedhduflosedgdgoRsfethet h the stop 17 and
-which is responsive to this e genment to issue a signal to termnate the
rotation df® 9ﬁ?§ﬁﬂ%ﬂ9ﬁ?9ﬁﬂ§ﬂ}£¥§. The forward or downstream novenent of the

Shide Sl LT el Al 0 e IR hegE T,

g‘):lﬂt ed org ?wﬂl:ﬂpflré'f%é%@@l@“ﬁdﬁs‘%@e‘éﬁ@%i&eg@'&ﬂ@r saw?fg the bracket |

- machine 2 and from which a guide rail 6 extends
horizdntally in the direction of discharging the sewn ' \u)_
product 30, a downstream end of the guide rail 6 is

10 fixed to a bracket 8 supported by a hanger rod 7
‘(Figures 1 and 3). The‘siide.9'is slidably mounted on
.thé guide rail 6 and is fixed.to an endless belt 12
mound around a pair of pulleys 10, 11 rotatably mounted
the holder 5 and the bracket 8, réspectively. The

15 pulley 10 is operatively connected to a servo motor 13

(Figure 2) for driving the slide 9 forwardly -

(doﬁnstream) and backwardly (upstream) and also for

changing the speed of movement of the slide 9 depending \_(
on the load. -

20 _ The backward or upstream movement of the slide 9 :
is limited by a stop 17 prbjecting therefrom and ' .

engégeable with the holder 5; thus the backward travel
of the two grippers 16, 16 terminates in a retracted |
position close to the sewing station 4. At that time,
25 the approach of the slide 9 is detected by a proximity
‘switch 5a (Figure 2) which issues a signal to reduce

the rate. of rotation of the servo motor 13, and the



10 parallel relation to the guide rail 6. Wen the. actuator of the
SMAtCh 19 is hit by the contact nenber 20, the limt switch produces a
si gna al to stop rotation of the servo nmotor 13, thus term nat t he forward
novement of the slide 9. As a result, the 15 forward novenent of the two
gre‘rs 16, 16 term nates i.n-an advanced position, which is adjustable by.
chargi ng the.position of the limt switch 19 on the support rod 18. The
stroke of the slide 9 is considerably shogter than the | ength of the sewn
20 product. As shown in Figure 2, a drive.24,.such as a notor or an air
cylinder, is operagrinaly abruhectsdddieo 9t lis slebtéd byr at Limitgswirects e

t hrough a predet er ni ned angl . [err] as in the illustrated 25

embodi nent. I n r&Sianrse 2 “t!‘lkﬂbk\%@eapulaﬂitﬁgteﬁ ghgageableheith nths i s
~angul arly novabl e about_the shaft 14 in the direction,of an arrow b from -

the phantom | ine StORJsi ﬂ’@nw HnF&F?WLFFgGPetE‘?Oe‘P%Q%‘B?‘PH ¥ ne
Cvi i nder 23 assurtiel AU, toodRERIARrs Shen-oketietief e WiiDer 16
for 5 rel easigng né}cﬁ?ozsqy!‘ Pl Gorddrd BB %o%&%?&&ﬁfeﬂ&véﬁeﬂ@r 6f Ctﬁ@” y
adVantageous In t In spite of the short stroke of the slide 9,
relatively long sediaeprodectlimited by a contact member 20 extendzng
‘ therefrom and eﬁgageable with an actuator of a limit
N : switch 19'which is adjmastably mounted on a support rod
| 18 extending between the holder 5 and-the-braoket 8 in
_10':paraile1'relation to the guide rail 6. When the.
actuator of the switch 19 is hit by the contact member
20, the limit switch 19 produces a signal to stop
‘rotation of the servo motor 13, .thus terminating the
forward movement of the slxde 9. .As a result, the
15 forward movement of the two grlppers 16, 16 terminates
in an advanced position, which is adjustable by..‘
changing the position of the limit switch 19 on the
support rod- 18. The stroke of the slide 9 is.
considerably shorter than the length of the eewn'
20 product. '
.As shown in Figure 2, a drive 24, such as a
motor or an air cylinder, is operatively connected to
the shaft 14 for turning the same through a
predetermined angle, e.g. 90° as in the illustrated_
25 embodiment. In response to clockwise turning (Figure
1), the arm 15 is angularly movable about the shaft 14

~in the direction of an arrow b from the.phanﬁom-line



can be discharged without staying in a disorderly fashion on the discharge

.side of the sewing machine 2. 10 Accordingly it is possible to reduce the

. length of £ draWAng mechani sm 31 and thus the size of the entire sew ng--:
appar at us a mnimm As shown in Figures 1.and 3, the stacker. 32'is A
di sposed underneath the drawi ng mechani sm 31 for 15 receiving the

. successive sewn products 30 (released fromthe grippers 16, 16) one over

. anot her and for discharging. a stag#k=of the sewn products 30 out of the

" sewi ng appar atys when such stack _reaches a predeternjned anount. 20

" The stackDPSSE’-PHcI(HBE%ZSnﬁéﬁérSFI PLlquzdabete nhiretobidThiR® hori zont al |
25 d of {. 26 t
mount ed. oROBHE B8e4 YRRLEFRER <o F BTaUEE R, We oyod BHE 21 fiH, VFP ézf’ya ’
d d 7 27
supporte rr?ﬁ bhg BESE kg aﬁg cglPhﬁéPnzﬁogi%émag & Ple HI?; gdr cylinder

Is pivotally connecte to t upport arm a mdportion thereof. In

timed rel abs9RibA Eaeobehwene Hayﬁa@eiv@fgfbgpémarf&oers - 10 - 16,
16, the piston rod 27a of the air. cylinder projects to cause the stacker

26 to i veedebpingyehenstn prodattos0of THidriprasgédedt e 3 froma
retracted (solid-line) position to an advanced
particularly advantageous in that in spite of the short
- stroke of'the;slida_9..a relatively long sewn product
can be discharged withouﬁ staying in a disorderly | §
- fashion on the discharje side of the sewing machine 2..
10 Accordingly it is possible to reduce the length'of the
drawing mechanism 31 and thus the size_of the entire
sewing_apparatusito a minimum.
- As shown in Figures 1 and 3, thé stacker 3§.is
disposed underneath the drawing mechanism 31 for
15 receiving the successive sewn products. 30. (released
from the grippers 16, 16) one over another and for
. discharging a stack of the sewn products 30 out of the
seWing_apparatus when such stack reaches a _ o/
predetermined amount.’ ._=
20 . The stacker 32 includes a.generally TFshaped..
hanger having.a horizontal transverse pipe 25 connected.
to an upper end of a support arm 26 pivotally mounted
on the base la of the table 1. An air cylinder 27 is
pivotally supported on the base la, and.a piston rod
25 27a of the air cylinder 27 is-pivoﬁally connected to
the support arm 26 at a'midqution_thereof‘_;Ip:timed

relation to the forward movement_of'thé.two;g:ippers



5 (phantom|ine) position where the sewn product 30 rel eased fromthe
grippers 16, 16 is received on the transverse pipe 25. Thereaftgr, when the
piston rod 27a of the air cylinder 27 is retracted, the stackedéé} ygh o
retdfhed to its original or retracted position, with 10 the se prigduct
.30 nging fromthe transverse pipe 25 as shown in Figure 1. |In operation,
be e the sewing work is started, a pair of fabric pieces 28, 28 and a
slide fastener 2a are introduced into sewi ng station 4 in 15 _

superinposed condition. At that time, the slide 9 and thus the grippers
16, 16 are di sposss), il6 ;s difeagiizton rods27aagEpehet abn eybirdén 2he Sewi ng
station 4 (Figure 1), each gripper 16 being open. The stacker 31 is also
di sposed in retrpraieahs hestcasise tbei sitagker(26 to pivekahly meve timutton
‘(not shown) of the sew ng machine 2, the presser foot 2a_and the sew ng
needl es 2b, 2b ar'®h® SHFKSFI® Sfapp 8&RPHgd 1AsFLgerecdi FEOBrdgresses, each

fabric piece 28 and the correspandi.ng.stringer _of the skide fastener 29 are
advanced 25 Ieﬁtﬁé%ﬁﬂ 9 '(ﬁi}ﬁigqfn%Q pPRE* &9?0%°0Fntﬁév$%ﬁ? | I'ustr at ed
feed dogs of tde j i.ne . LyakyQf L g ehd portions
of “the fabric g _‘ﬁ?@é‘e‘%“&”ﬁ:‘f‘m& §o9i5]66 BRCLYItnd; obUE LESRNEG. AT\
grippers 16, 16 irfe)eis¥d Erohy thePBRippeRSOL6( 26 is received on the

-

‘transverse pipe 25. Thereafter, when the piston rod

'-K,/ 27a of the air cylinder 27 is retracted, the stacker 32
is returned to its original or retracted position, with
10 the sewn product 30 hanging from the transverse pipe 25
As shoﬁn in Figure 1. |
In operation, bgfore-the sewing work is started;-
a pair of fabric pieces 28, 28 and a slide -fastener 2a
ére int?oduced into the sewing station 4 in- |
15 superimposed condition. At that time, the slide 9 and
thus the grippers 16, 16 are disposed in retracted or
ﬁpstream'position'clqse to the sewing station 4 (Figure
1), each gripper 16 being open. The stacker 31 is also
disposed in retracted oriupstream-position.-: '
20 ~ When a start button (not shown) of the. sewing
| machine 2, the"prééser foot. 2a and the sewing needles
2b, 2b are lowered Eolétart sewing. As the sewing
progresses, each fabric piece-28-and the corresponding
stringer of the slide fastener 29 are advanced:
25 leftwardly in Figure 1 by the action of the-
non-illustrated feed dogs of the sewing machine 2. The

arrival of the leading end portions of the fabric



e

shomn) dlsposed at a suitable position in the sew ng machi ne 2. This

phot osensor is responS|ve to this 5 detectlon to issue a signal to the air
cyl i nder > 23, . whereupon the piston rod 23a of each air cylinder 23. -~
‘projects cause t he respective gripper 16 to grip the sewn end portlon§m;
- of the respectlve fabric piece 28 and of the corresponding stringer of thée
slide fastener 29. 10 The slide 9.is then noved forwardly .as the .
-pulley 10 is driven, by the servolhotor 13 (Figure 2), to rotate

count er cl ockw se. Thus t he pers 16, 16 pull the sewn product 30 amay
fromthe RifGR§ ABat i28nandi @ tﬁgedﬁﬂééﬁléﬂsbﬁnﬁﬁ @9 rat theFigure 1) at a 15

- predeterm ned speeq sulstantially. e to the s eed in which the sewn
| Broduct SG'ﬁ?p§§§aiéédq§ylﬁhgeF8é5 gogg ?nBP°§ﬂ% ?°5fp?%% sewi ng machi ne

-2 h Fi A | i de fastener

-inngs(ggpogg) Hg%%é%@ ngpggéagg?E h§L§%¥?€ %ngh%o ?&%ﬁﬁofsthe slide
f ast hgs t Ns ~ (not shown)
Iggugge; é%g%g?gtg thgﬁégmpﬁggﬁggﬁ%ﬁg to s $ﬁ§?ﬁed€ eﬁﬁﬂ%igch sewi ng and
then t @ sigatiectdok- tuCkisBge aTBEghaY 88 Eﬁ%eaﬂf éyBirder C24, 2Hid the

presser foot 2a is raised to termnate the operation of the semnng machi ne
__2. Aft er whereapongtbpepdsion nbdtﬂ&aseﬂﬁegcmBahrneylznder 23
projects to cause the respective gripper 16 to grip the
sewn end portions of the respective fabric piece 28 and | W
of.the corresponding stringer of the slide fastener 29. |
10 " The slide 9 is then moved forwardly as the
" pulley 10 is driven, by the servo'moto: 13 (Figure 2),
to.rotate counterclockwise. Thus the gﬁippers 16, 16
pull the sewn product 30 away from ‘the sewing station 4
' in the direction of an arrow a (Figure 1) at a -
' 15 predetermined speed substantially equai to the speed_in._.'
| ) which thensewn_product 30qiswedvanced by the feed dogs
. (not shown) of the sewing machine 2, as shown in
.Flgures 4A and 4B.
Immedlately before a slide fastener sllder {not
20 numbered) disposed at the bottom end portzon of the
slide fastener 29 reaches the sewing station 4, a |
slider deeector=(not shown) issues a signal to the
_seﬁing machine 2 to stop the lock-stitch sewing .and.
then to start back-tucking. The sewing threads are
- 25 cut, and the presser foot 2a is raised to terminate the
- operation of the sewing machine 2.

- After. the sewing operation of;thé*eewing machine



-12- 2'is stopped, the 'slide 9 and thus the grippers 16, 16 are continued
to pull the sewn product 30 until the contact nenber 20 on the slide 9 hits
the.-actuator of the limt switch 19 which then issues a signal tg=the.5
serwg”notor 13 (Figure 2) to stop the counterclockwi se rotation l’h'_e
puKr y 10 (Figures 1 and 3). Figure 4B shows the grippers: 16, 16 havi ng
reached their advanced position, with theatcailing end portion of the sewn
product 30 remaining in the sewing station 4. 10 - In their advanced
position, the grippers 16, 16 are pivotally noved, by the drive 24 (Figure
2), in the direct2oisoétepped ) othd diinie thaddrilmeEntthle Qrippers: Lénelé
position of Figure 1 to the vertical_ (solid-line) position of Figure 3,
t'hereby drawi ng tageilsontipued otRcRubb the (RWniRRadUcE 39 wasidr the c

Figure 3). As a result, the se rodyct 30, ha een renoved fromthe
ge:/vlggg st?attion 4,¢ S‘lfja‘f'%e‘“?’?ﬁ% %p%oﬂﬁor?ﬁi’d# §f ?ﬁ‘feﬁ? §§\ﬁn \éﬁgb‘ﬁﬁﬂﬁcf’ 30
: I NS th ) ; . i Fi C 0
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‘'setn product 30 thus rel eased | s~ part gravity and partly by inertia
onto the transvergetatdn 25t ofhd ulleytlar k¥ ight dsh 12@waN89d. pesyhiranssas

shown in Figure 3. At that time, the trailing end portion of the sewn
product 30 is renshews ften ghippgrerlGurfadmving r@ached their advanced
'k,/7.' ' position, with'fhe'trailing.end portionlof the sewn
- product 30 remaining in the sewiné-statibn 4.
10 ' In their advanced position, the grippers 16, 16
are pivotally moved, by the drive 24 (Figure 2), in the
‘direction of an arrow b from the horizontal
(phantam-line) position of Figure'l to the vertical
(solid=line) position of Figure 3, thereby draﬁing the
- 15 seéwn product 30 in- the direction of an arrow ¢ (Figure

3). - As a result, the sewn product 30 has been removed

from the sewing station 4, but the trailing end portion

of the sewing produc£ 30 remains on the upper surface
of the table 1, as shown in Figure 4C. .
T .. 20 Then the piston rods 23a, 23a of the two air

| cylinders 23, 23 are rétraéted to open the.grippers.ls,
16, thereby feleasing the sewn product 30. The sewn
product 30 thus released falls-partly'by gravity and
. partly by iﬂertia onto the transverse pipe 25 of the
25 stacker 26 in advanced position, as shown in Pigure 3.
At that time, the trailing end portion of the sewn

product 30 is removed from the upper surface of the .



table 1. Finally, the grippers 16, 16 in open position are returned to
their horizontal (phantomline) position of Figure 1 and thence to their
original gr.-5 retracted position close to the sewng station 4. The

st acker 3§é§s also returned to their original or retracted position..ThuéQg
single cyt+e of sewing. operation has been conpleted, and the sew ng o
apparatus is nowin condition for start of the next cycle of the 10 sew ng
‘operation. Wth the drawi ng mechapgsm 31, it is possible to discharge even
ca relatively long sewn product fromthe,sew ng station 4 reliably in an _
orderly f&ablenl.without increasing the length of the drawi ng nechanism 15
partly because after their relatively short horizontal travel, the grippers
16, 16 are pivot Fineldywnkhedoyippenst h6,hd6i innopen ppesition ravel to

t hereby increase the _entire stroke,of dramﬁng t he semﬂ'Product. 20 25 -
14 C areprptyrned. to their horizontal (phantom-line). :

position of Figure 1 and thence to thgiraoriginal or’

5.  retracted position close to the sewin& station 4. - The .
stacker 3liisialsq returned to their ariginal or
rétractedfposition.- Thus a single-cycie-cf sewing.

operation has been completed, and the sewing apparatus S \_J.
is now in-condition for start of the ﬁext cycle of the |
10  sewing operation. | |
' With the drawing mechanism 31, it is possible. to
discharge eveﬁ a relatively long sewn product from the
sewiﬁg-statioh 4 reliably in an orderly-fashion,
without increasing the length of the drawing mechanisﬁ,
15  partly.because after their relatively short horizontal
travel, the grippers 16, 16 are pivotab1e downward1y
. from the hofizontal_path of travel to thereby increase

the entire stroke of drawing the sewn product.

20 S S o F

25



1. -~ . A mechanismfor dramnng an elongated sewn product froma sew ng

~station defined by a sew ng machi ne, sai'd mechani sm conpri si (a) a
fixed. horizontal guide rail; 5 - (b) gLELLSEgiggggﬁgég—gg'Sald
guide;rail and novabl e therealong, (c) at lea i vot al'd

ed on said-slide for gripping a | eading end of the duct-; 10

(d; ~neans for nmoving said slide, with said grip Hﬂfm%‘ﬂ r|zontal

positioh al ong said guide raiill between a retra whi ch said

gripper is disposed adjacent: to the sew ng statlon) and an advanced
position (in which said gripper is disposed is renotely fromthe sew ng
station); (e) §gon5|ve to arrival of said slide at said advanced

"position, for angularly noving said. gripper downwardly through a

. -predeterm ned angle fromsaid horizontal position to a | owered position; _

~and 20 1. (f) reaeshamisgl dsicngreaidagrnppérnoatedi pe¥he | eadi ng end

of the sewn product while said slide is in said retracted position, - and

al so for openinrpdistd f@dmFerseulpsn satiiea dsf ipRE Pxt BePeutn8ai d Iomered

_p03|t|on to rel ease the | eading end of the sewn 25 . product.
- machine, said mechanism comprising

(a) a fixed horizontal guide rail;

5 (b) a slide supported on said guide rail and
ﬁovable therealongs; |

" (c) at least one gripper pivntally'mounféd an’
said slide for gripping a leading end of the seuwn
praducts |
10 (d) means for moviAQ said slide, with said

gripper assuming a horizontal position, alonngaid
guide réil between a retracted position (in which said
gripper is disposed adjace&t to the sewing-station) and
an advanced position (in which said gripper is disbbSedu'

15 remotely from the sewing station);

(e) means, responsive to arrival of said slide
at said advanced pbsition, for angularly moving said.
gripper downwardly through a predetermined angle from
said horizontal position to a lodered position; and

. 20 (f) means for cleosing said gripper to grip the
leadihg end of the sewn product while said slide is in
said retracted position, and also for opening said
gripper, upon arrival of the latter at said louwered
position, to rglease the leading énd of the seun

25 product.
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- 15 - 2. o A drawi ng nechani smaccording to claim1, further

bly mounited
und around.
operatlvely '

i ncl uding a hol der adapted to.be fixed to theezfzgﬂghﬂggnLne’aﬁd’supporting
one end of said'guide rail, and a bracket fix € ot her eqﬁoof saidr 5

gui de rai sai d nmoving neans including a pair of
on sai d h¥fder and said bracket, respectively, mﬁg
nDtbr

sai d pulleys and connected toQ id slide, and a

'_connected to one.of said puIIeys for 10 driving said endl ess belt and thus
said slide forwardly and backwardly. 3. A draw ng nechani sm

according to claim2, further including a stop projecting fromsaid slide

d bl th id ho to't d 15 t of
oaid Fide. ecﬁ”nﬁae?‘?‘ﬂanﬂsFﬂﬁ?brﬁc#ﬁwHs?né%.a el Cama B Tt ot ch

di Spofﬁg A &afﬁé‘iuéi?ngaé %@P&?Pcaeéja;ﬁgésté&rbea%ie%ﬂ%%%h‘ée to engagement of

an ac sard | al d contact nenber for issuing a

_S'gnagewna%gcﬁfﬁaoamt@ups@réfﬁnmé erd dfedi WIiggovenent of said

~shid draw ng ‘-nechani sm according to claim3, further

i ncl usaﬂg aaﬁup@%faéwdt exieedli £ Hod addrpdr tehsaird @iigde rod, said linmt

.smntch belng adj ustably mounted on said support rod. T

5§ guide rail, said moving means 1nclud1ng a pair of
” pulleys rotatably mounted on said holder and sald
bracket, respectively, an endless belt wound around = \-)
 said pulleys and connected to said slide, and a servo
 motor operatively connected to one of said pulleys for
10 ﬁriving said endless belt.and thus said slide Formargly_'

and backwardly.

. 3. A drawing mechanism according to ciaim 2,
furtﬁer'including a stob projecting.from said slide
and engageabie mith'said holder.to termihate the backmard
 15 mavement of said slide, a contact member projecting from
said slide, and a limit switch_disposed-adjacent to said- .\yj
‘advanced ﬁosition and responsive to engagement of an |
actuator of said limit switch with said contact member

for issuing a signal to said servo motor to terminate

b}

" 20 the forward movement of said slide;
4, A drawing mechanism according to claim 3,
further including a'suppurt rod extending parallel to
 said guide rod, said limit switch being adjustably

. mounted on said support rod.



- 16 - 5. A-drawi ng nechani sm according to any preceding claim said
angul arl y-nmovi ng neans including a shaft rotatably supported by said slide,

an arm nounted on said shaft and supporti a ' r.o;and a drive 5
opératively connected to said shaft for tl[ﬁ'ﬂﬂ jwﬂﬂmm t hr oug ai d
predet erm ned angle. 6. A draw ng nec IL ng to 5,

~sajd gripper.including a lower grip nenber fixed to a free end of said arm
and an upper grip nenber 10 - pivotal |y 1®nnected to said arm 7. A
drawi ng nmechani sm according to claim®6, said closing-and-openi ng neans
i ncluding at |east one air cylinder pivotally supported by said arm and
having a piston rod pivotally connected to said 15 wupper grip nenber. 8.
A draw ng nechani sm according to claim5, 6 or 7, said drive including an

~air cylinder. 9. A drawi ng nechapi smaccording to claimb5, 6, 7 .or
8, said drive Phcludi ngPa9rBroP9 Bechaplism accondifig,fhRmeRranesting
substantial ly described with reference to and.as.illustrated_in Figures
2 and 3 of thegg%%ﬁhp%%ﬁ ) YR GO VA, MEaRe F@Fl§gwpﬁgaoﬁﬁaf§lide

fasteher t0  r5td¥ably supported by said slide, an arm mounted on
said shéft and supporting said gripper, and a drive
5 - operatively connected to said shaft for turning the

v latter through said predetermined angle.

6. A drawing mechanism accdrding to claim 5;
said gripper'including a lower grip member fixed to
a free end of said arm and an upper grip member

10 - pivotally connected to said arm.

7. A drawing mechanism acéording to ﬁléim's,
said closing-and-opening means.including'at ieasf
one aif cylinder pivotally subported by.said armu
and having a piston rod pivotally connected to éaid

2 '15 upper grip member.

8. - A drawing mechanism according to claim S,
. ' 6 or 7, said drive including an air cylinder.
9. A drawing mechanism accdrding to claim 5,

6, 7_or 8, said.drive including a motor.

20 10. A drawing mechanism substantially as described
with reference to and as illustrated in Figures 2 and

3 of the accompanying drauings.

11. Apparatus for sewing of a slide fastener to



to fabric, conprising a sewi ng machine defining a sewing station, a fabric
‘gui de arranged upstream of the sewi ng machine, a slide fastener guide

di sposed above the fabric guide, a draw ng nechanlsn1accord|ng 5 to any
precedi ng clai m supported on the sew ng WnStream of the sew NQ_ e
station, afd?)a stacker disposed underneat hani sm 12
Apparatus substantially as descrl bed W t h"‘m‘ﬁ ‘ﬂ mmgm i1 lustrated
in Figures 1 to 3. -

to fabric, comprising a sewing machine defining a
sewing station, a fabric guide arranged upstream of
the sewing machine; a slide fastener guide disposed
above the fabric guide, a drawing mechanism according -
5 'to.any preceding_claim shpported on the sewing
_machine domnstréam 6f the sewing station, and a _ : - S

stacker disposed underneath the drawing mechanism. | \_)-

12. Apparatus'substantially as described with

reference to and as illustrated in Figures 1 to 3.




