" METHOD ' FOR SEW NG ELONGATED FABRI C PI ECE" This invention
“relates to automatic sewing of an el ongated fabric workpi ece, such as a
curtain tent or a lady's dress, and, in particular, to a method for

ide fastener to elongated 5 fabric pieces. It has been often’
neces ar An sewi ng an el ongated fabric workpiece to stitch together folded
' lges of the fabric¢ piece to prevent unraveling or to sew two
flfabric along their 10 margi nal edges with one superinposed on the
oi ning them In such known sew ng operations, the steps of

f eedi ng e fabric workpiece into the sewing station of a sew ng nachinefp“
positioning it in situ there, and withdrawing it therefromare performed 15
manual ly. Since an el ongate workpiece is hard to handl e, however, it is
very difficult to carry out the above-nentioned three steps S|nultaneously
and successively. There is a-significant drawback in that such ;}2'7£;cf g
sewi ng operations would require highly experienced dexterity on the part o
an operator. Due to the reliance on manual handling- during the sew ng
opera- tion, another dramback i's that aedthetically preC|se

"METHOD FOR SEWING
ELONGATED FABRIC PIECE"

This invention relates to automatic sewing of an

g

elongated fabric workpiece, such as a curtain, a tent cﬂ
Nw

'or a lady’'s dress; and, in particular, to a method
. for sgwing a slide fastener to elongated
-5 fabric pieces.

It has been often necesséry in sewin§ an
elongéted fabric workpiece to stitch together folded
marginal edges of the fabric piece to prevent
unraveling or to sew two pieces of fabric aléng their

10 marginal edges with one superimposed'on the o;her for
joining them. 1In such known sewing operations, the
steps of feeding tﬁe fabric workpiece into the sewing (e
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-mentioned three steps simultaneously and
successxvely.

There is a sxgnxfxcant drawback in that such



5 and effective sewing could not be expected of such operation. Wen a
slide fastener .is attached to the opening in an el ongate workpi ece, such
a.tent ,or a lady"s dress; at first, one of the pair of stringers of the:
stide fastener is superposed on and sewn to one work- * . piece half |
defining the opening along its |ongitudiingl _edge, and, then, the other
“stringer, is likew se, superposed on and sewn to the other workpiece hél
defining the opeWitg Jpditiilohs w@ilidudienali red®a.ghly ekiperrd emicieste t he sane
drawbacks, and particularly sewing efficiency is very low. It is believed
possitl e by neaextefr ittlye gpor. adentparity @ift iaon ope rate\wi.de Damemtiohdde - '
for enabling automatic sewi ng of el ongated fabric workpieces which 20

avoi ds oper at orr elldraticien @ nd uainug 1t I nadltiowgatdur isenithe ceeriatd opexmad af f or ds
a controled set up and running of the sew ng operation such that precise
and efficient gdwmg ansltibelr dmaedslcks iseddvat ees tde tdparddtyop recgse- i ence

or dexterity. 25 It i's also believed possible by neans of the pre-
sent inven®i on and @ffieictd v& memHag could not be expeciidciefefatsihe aut omatic
sewi.ng of a pair of slide fastener stringers sinultaneously to both 3-

fabric' hal ves ®EMAtH®Nhe opening in such a precise
| When a slide fastener is attached to the opening
in an eloﬁgate wqfkpiece, such as a tent or a lady's
'dresé; at first, one of the'péir of stringers of the
&./. 10 slide fastener is superposed on and sgwﬁ to one work-
piece half defining-the opening Along itsllbﬁgitudinal N
edge, and, then, the othe; stringer, is likewise,
" superposed on and sewn-to the othér workpiece half
deFining the opeﬁing along its longitudinal edgé.
15 'There érisé the,éame drawbacks, and particulafly.sewing
efficiency is very low.

It is believed possible byn@aps of the present
inventioq to provide a method ' for enabling
.éutomatic sewing of elongated fabric wo;kpieces which

20 avdids operator handling duriné the automatic sewing
operation and affdrds a controled set Up and running
of the sewing éperatipn such'that_precise and efficient
sewing reliably results.regafdless of operator exper-
ience or dexterity. |

25 It is aléo bélieved poséible by means of the préf
sent.invéntion to provide a method ' “ which
enable aufomatic'sewing of a pair of slide fastener

stringers simultaneocusly to both



and sinpl e nanner that even conceal ed zi pper . garnents can be produced
w thaut winkling er unraveling. According to the
cl ;gt 5 invention, there is provided a nethod for semnng a palr of

10 ~ (by==tixabl y holdlng adrﬂt@ﬂt Iead ends of said
alves on a feed neans of sai'd seyi ng nmachine, "(c) providing -
vt i ned gui deway ranmp for overlying the opening betmeen said fabric ~

fBZ_! Yeifwsf.f“di 'fgé’ﬁrsaé?%h??rﬁéﬁai@fﬁe{?t X 5ohind OFd HBRHSH BRbRYLI%S
an i nverted dr spod BEBRIS, mahdex: Bhdt i %9.%‘9@? Fa1e8, bopbRE hathbhtacrs 1N
stringers al ongegal ge-gpwg%gggmhwh Vet 6 EndsnPhvaRfgStri nger s

are superposed on t of said fabric Halves respectively,

(f) threading said corﬂcdogdggg eb said stringers througe é&é@@annel
means forned on said guideway ranp, (g) releasing the hoId on said | ead

ends of Said faimvenbbbnpsthadesisuprondded ¥ eRERIT it GRSF B QD péiﬁal d
sew ng machi ne, including said feed neans. 15 The i nvention
will be descnthﬁismud@yf@steneﬁpberthbrs to a pair of elongated .
fabr1cfha1Ves comprising°'
(a) passing a pair of fabric halves separated
by an opening to a sewing machine, A

10 : (b) flxably holding adJacent lead ends of said

fabrlc halves on a feed means of said sew1ng machine,



reference to the acconpanying drawi ngs, wherein:- Figure 1 is a front
el evational view of a sew ng apparatus construct ed in accor.dance with
present invention. Fi gure 2 is a fragmentary- perspective:view of the

20 apparatus shown in Figure 1. Figure 3 is a fragnmentary perspect ’
view of a slide fastener guideway, with #hea conmponent parts shown -
partially separated fromeach other for better illustration. Figure 4 is a

cross-sectional view taken on line IV-1V, of Figure 3, but with the .
conpoRrent parts: sho .cl ose s-seciional view thaken on

| i né=¢-V of Figure 1 F?Efﬂ’r‘g”@ i 8 ’a{"':&??)esds ggé‘?"f"a&naﬁmpw Y BRI DI ne 3

VI-VI of Fi ure5 re aqguentary Lspeglive view o
t he sew ng aﬁpar N begmeeﬁ sald f rt{g halvfe Wofﬁl'<1 ece h;ﬁgegp%ngpa °Conteal ed

slide fasterbq,rtoaTraqu%eJ Hefrgy t| on at the sevvl ng station. Figure 8 is a
“front elevational view simlar to 15 Figure 1, but mainly serves to

Fllustrate how a st acChpemthh 4 WREL i6®Ns1Hei PadtRHEN ok PIndeSs ESRACLRA Y Usef ul
for a wde variety of instances of sew ng an el ongated workpi ece

] the corded edges thereqf face away frum one another, thereby placing
the slide fasﬁener stringers in an inverted dispositions
(e) directing the inverted slide fastener stringers along

said guideway ramp suéh that lead ends of said stfingers are superposed

on the lead ends of said fabric halves respectively,

jD _ ' (f) thrgading said_cuided edges of said stringers through
guide channellmeans fo;med_an said quideway ramp, “

-(g) relepasing the hold on said lead ends of said fébr;c
halves and simultaneously commencing nperationIAf said sewing maéhine,
includipg.said feed means.-

S 15 _'The invention mill be described by way of example with
reference to the accompanyiﬁg drawings, whereiném.

Figure f is a front elev;tional view of a sewing épparatus
congtructed_in_accordénce with the present invention.

\_/ . . o .Fiéﬁre 2,1; a f;agmentar?'perspectiug uiéw of the seming

20 apparatus shown in Figure 1.
‘Figure 3 is a fragmentary perspective view of a slide fastener

guideway, mith.thg component parts'showﬁ'
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or simultaneous el ongated morkpieces. For illustration 20 in the draw ngs
angthe follow ng description as a preferred enbodi ment, .an appar at us

il ed slide fastener ‘to a pair of halves of elongated fabric,
st dress, will be 25 discussed. As sgown in Figure 1, the apparatus
l conprises a table 1, a sewi ng nmachine 2 nounted -6- -

ediately on the table 1 defining.a sewing station-3, a fabric i-nput
¥ 4 provided forward of the.sewing station 3,

a fabric strip (eg.,

sl'ide fastener) RARHAklY SRRARY BV LIt obher cfQhi Betlery fabric
hol der 6 provideq%fe rward of and above the sewing station 3, a puller
Y RA TARP

gri pper assenbl yt

rearward of the sewing station 3 for |inear

such as a -

or

R

The construction of the s®&w ng naching 2, i

not

part of the TnVepriap, divesdlidbde Bypeydin SEYE ModBSiLae SRV RGECt o

dependi ng on what type

ng operati on w € sew ng

machine illustratgskdd, thi's 15, particul ar enbodi ment has doubl e needl es 9
and suitableﬁ%xn'and dog fabric feed neans. Upon depression of a
Figure 5 is a cross-sectional view taken on line-

10

15

20

V-V of Figure 1.

-Figure 6 is a c¢ross-sectional view taken on line

VI-VI of Figure 5.
' Fiugre 7 is a fragmentary perspective view of
the sewiqg*apparatus, showing a pair of workpiece

halves and a concealed slide fastener are set in.

.position at the sewing station.

Figure 8 is a front elevational view similar to

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_elongated'workpiece

or simultaneous elongated workpieces. For illustration

._in the drawings and the following description as a
preferred embodiment, an appaﬁatus épplication designed

‘for simultaneously 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
discussed. | |

As_shoﬁn in Figure 1, the abparatus

broadly comprises a table 1, a sewing machine 2 mounted

-



'~

start button, a presser foot 10 descends and the workpiece is |ockstitche
Thereafter, the back.tack stitch is effected, the thread is broken and
finally 20" the -presser foot 10 ascends. Since such a sew ng machine
t.he type Tommonly put -on the market and dges not constitute any part
invention, it is not necessary to go into further detail. In order to\g£

and desirably align the 25 confronting edges of a pair of opposed fabric
wor kpi ece hal ves, a vertical thin guidewall or plate 11 stands upwardly

(Lo e e bl ety M4 10 d LSRR AL ol E i

sewig station 3,7 as shownh 11 Figures 1,

converged tovard j!s rEayvas d it adider i fdeRasd | eddareor ted the
presser foot 10. The guide plate 11, at 1ts 5 front end, protrudes beyond

the front edge ofsduitid aflar o, i5 FHBELd esi;zdpgmv?.cu YsPide thes ddmant) edge
edg

of the table 1. Astride of the internediate upper e of the verti cal
gui de plate 11 i guikicasals proidedl sbdvackind flabr i quide ¢4, A fubriof
transparent horizontal guide plates 13 is fixed.to the lower surface of the
bracket 12 by snmedrldsr s rpeided Rigpmvaryd db and ealbvritthes dsdwiorg t he
vertical plate 11. A predeterm ned space is |left between the guide plates
13 and the tabl e staddams 30 aPulgayiake IF ipner Gsoppked REAvidegii de
channel s 15 - rearward of the sewing-statiqn 3 for linear movement,
aqa a sewn fabric stackér_s provided below the pullér
7. |
10 ~ The cqqstructiop'oﬁ the seﬁing machine 2,
itself, does not cdnstitute_any part of the invention.
Any suitable type of sewihg machine may be selected."
depending on what.type bf sewing operation &ill be
desired. The_seWing machine illustrated in this
15 particular embodiment'haé double needles_9 and suitable
foot and dog fabric feed means. Upon'depression of a
| start button, a presser foot 10 descends and the |
workpieée_is lockstitched. -Thereafter, the back tack
\y/ B stitch is effeCted; the thread is brokeh and finally
20 the gresser.foot 10 ascends. Since.guch a sewing
machine is of'tﬁe type commonly put on the:market.and
does hot constitute any part of the invention, it is
not necessary to go into further detail.
| In order to guide and deSi:ébly alijn the
25 confronting eéges of a pair of opposed,fébric*workpieCe
_ halvés, a vertical . thin §uidewall or plate 1l stands

upwardly from the table 1 and collinear with the



(Figure 5). The height of ‘the fabric guide channels 15 can be adjusted by
s of a pair of adjustable screws 16 depending on the .thickness and the -
fabric workpiece to be used. 20 - As shown in Figures 1 -and
pRir of guide rods 17 are nounted at, the front end of the table 1.

yi de~cod 17 has one end connected to the corresponding corner of the

t ag . via a holder 18 in such a manner that the guide rod 17 is rotatable
.on a ~ vertical axis. The other interior end of each guide rod 17 :
terminates slightly short of the protruded end of the vertical guide plate’
"11. The rod 17 imaginary gcententbhine 0f ythe gepingastationidn 29 shewnpger
surface of .the table 1, and is_set_in inclined relation to the front edge

of the table 1, b F}EHres thbri 2abr&kpi ctre 3iride sPhaks chl et fFORYSEFRR ng
to get diverted toward the vertica uide plate 11 where [t coul d thereby -
get jamred into tt‘ﬁ‘éa‘?gb’rt’r% ﬁﬁ.‘b’éa’i:‘#a |3aNE torminates a%}bg}bﬁf%legé?ﬁ?ace 20

| i es opposed to a. s Min% machi ne_body. 19 4cross, t he sew station 3 and is °
ada]E)t ed 1‘28r_ no\élcﬂfg &bd 1 SHf & ?/t ?#l%m tT es%'\‘l\ﬂ_‘éﬁa -t%t 10?3:3’.';3 The ]
surface - i SDO Sy : ' C c
serves as an%opp%goe g%t%‘{]d'e %%%%ge%mcé%éspf h%F%Mefv]\’ﬁg%%@s %%]?osh)PSé./hélrh%a gu% de -

surface 20 funCt]'.i'cH}ﬁi:ti% KEER 4 £ A SRV £ PIY T 65¢ LMY Cfront edge of the

table 1. Astride of the intermediate upper edge of the -

vertical guide'plate'll"is'réleasably mounted a bracket
12. | |

10 | A pair-of trénépafentshorizoﬁtal guide plates 13
is'fixed:to the lower surface of the bracket 12 by
means of screwé 14 (Figure 5) to exﬁend'dutward from
the'vertiéai_plété 11. A breaetermined space ié left
‘between the ghidé plates 13 and the table L so as to

15 provide é'éair of opposed fabric guide_chahnels 15
(Figure'S).. Thé.height of theffabric guide channels 15
can be adjustéd by means of a pair of'adjustable,screws
iG depénding on the thickness and the kind of fabric
workpiece to be'uééd. |

20 - As shown in Figuxés 1 and 2, a'paitibf guide
rods 17 are mounted at the front end of the table 1.
Each guide rod 17 has one end coﬂnected to_the
correspénding corner of the table IIVia a holder 18 in
such é.mannef thgt-the gﬁidé’réd 17 is'rbtatable on a

25 _verticél axis. The other interior end of each guide
rod 17 terminates slightly short of the protruded end

_'df.the'vertidal guide plate 1l1. The rod 17 lies



exerted upon the pair of workpiece halves 75, 76 15 wuniformduring
‘novenment through the sewing station 3, especially when workpiece hal ves.
great width are-sewn, as shown in Figure 7. As shown in Figures 1 and
the fabrie strip guideway 5 is provided $f&ward of the sewi ng station/3 2
and above the i'nput guide 4 and disposed in inclined relation-to the ugﬁ%r
surface of the table 1. As shown in Figures 2 and 3, the guideway 5 \.
conprises a guide plate 21 having its |ead end bifurcated by a rectan _
opening 22 so as to provide a pair of 25 projecting branches or |egs 23.
Di spesed on the GRESARtialdd dm IeaRdanat & s 19 e HRRaY Alnfacey -
pair of facing fastener elenent guides 24. Each hranch -9- 23 an '
fastener el ement SFuitth® 2RABIE idye A rihdidtedh £ reidnade redahiah tdlutg'be :

Bandl i ng 2. Stri ngErAR B8 80 e SR o A gt P kR AR | A
rectangular | eal ot 19 RS RA9dd LRSI LAUACAL A IS e

surface of the gui such a wa he rectangul ar

openi ng -22. The lead 4,318, i d£afy 0 iS.ciitd |, : £
bi furcated by 5a. rtg%t gr%ld"u%llf?ralr g:belsse , 7% nto a%g{'ﬁﬁrkgo]i‘tssceo;iar at je(fr)pé!rbg’jl%ceti ng
leaves 28 which |@anRy GeMY tHePFabric guide channel 15. o

“An adjustable guidg surfacé 20_lies opposed to a
sewing machine body;lBIacross the-séﬁing*station-3 and
is”adapted for moving toward and awéy from the sewing

10 station 3. The surface 20 is disposed in sjmmet:y with
theisewing machine'body 19,'which serves as an opposed
guide surface across the sewing station 3. The guide 

'_'sﬁrface 20 functions to keep_transbo:téﬁion’resistanée
exerted upon the pair of workpiece'halves 75, 76
15 .uniform during‘movement through the sewing statioﬁ 3}
.especially when workpiece'halves of great width are
.sewn, as shown in Figu;e-?.
As shown in Figures 1 and 2, théhfabric strip
guideway 5 is'provided forﬁard-of the sewing station 3

20 and above the input guide 4 and disposed:in inclined
relatibn to the upper surface of the table 1. As shown
in Figures 2 andi3, the guideway 5jcompriées a guide
plate 21 having its lead end- bifurcated by a -
rectangular opeﬁing 22 so as to provide a pair of

‘25 projecting branéhes'or,legs 23. _Disﬁosed on the
opposed interidrllateral-sides of'the-branches 23 are a

pair of facing fastener element guides 24. Each branch



nber 31 c

U shape. The sl

th i de |1 f t i de | at ] i C that_th lid
terector 3o 1 SArERel dRdtd uiiad dibdUd 95 in i W addlE o 4
internediately qf Y " ' piLgt i
owmnrdl o Sy, HodlariY and exbrtdbHEe Yardkdl 1P Bubbdf Pl N0
n S ! : .
movenent towar dpih@13key ¢ rg%r}tﬂn@éezdtﬁlaégg;%ahg&ﬁ eA%d \étytﬁzrelntcéﬁﬁ a4

slider passes through tthe gui de "channel

of . the fastener el enent guide grooves 25 respectively. As _
fcahed from Figures 2 and 6, the above-nentioned openi-ng 22, recess 27,
i ntyerspace 15 interposed between both fastener el enent guides 24, and
oveéred end of .the vertical guide plate 11 are so physically and
) Eba ively related to each-other as to define a slider guide channel
Jsliger being comonly attached to the stringers at a tail end 20 .

A slider detector 32 conprises a pair of side nenbers 30 and an

I R LT

er forces

29.

out of the skidahn guigdenendnnel 29, thereby rotating the slider detector- 32 .

cl ockwi se as”viewed in Figure-2. The guide plate 21 is connected, at its
other end, to the bracketrebtanigular dea3spoiiEiplatPi2a@ditet its one

10

15

20

25

end_attached,to the'1ower surface of the guidé plate 21
in such a way to_céver the rectangular opening 22. The
lead distal end of the leaf spring is, similarly,
bifﬁrcatediby_a-rectangular recess 27 into a pair of
seéaratéd projecﬁing 1e&ves]28 which'1eaves coVer open

bottoms of the fastener element guide grooves 25

respecti?ely. As indicated-ffom Figures_z and 6, the

above-mentioned opening 22, recess 27, the interspace
interpésed'between both fastener element guides 24, and
the covered end of the vertical guide plate 1l are so

physically and coope:atively related to each 6ther as

to define a slider guide channel 29. The slider béing

commonly attached to the stringers at a tail end
thereof. L

A slider detector 32 comprises a pair of:side
members 30 and an end_member_3l_cgnnec£ing the side
membefs at their ends so as to assume a U-shape. The
slider detecﬁor 32 has its side members 30, 30 pivoted
to the side ﬁallé of the guide plate 21 with'pins.33,
so thaﬁ'the inder_detector 32 is pivotally mounted on

the guide plate 21. Provided intermediately of the end

o



10 to the bracket 12 by a bolt 36. The arrangenent is such that the
degree to which the fabric strip guideway is inclined relative to the table
1 can pe adjusted by sinply turning the arm35-in either direction. The
relative .position of the slide fastener tQ 15 the sewing station 3 can bes$
adj usted by sinply attaching the bracket~ 72 tn variabl e positions on the
vertical guide plate 11. The fabric holder 6 is enployed for holding in,
situ each fabric workpiece individually as set by the 20 operator at the
sewi_ng station until the_sewing operation starts. As will be apparent from
Fi gimés 1 and 2, ®embernglnbehaneamedd Brodectingrdewavasdlixt efengam
rearviardly -therefrom A pair of swing arms 39 is rotatably connected to
the rear end of thé 3 normakly pesbyiengdnwithinTardsdispoaedsfed ext end

forwardly to the opposite sides, respectively, of the presser foot 10 at
the sew ng staticﬁﬁgkm%ﬁﬁl??ﬂ?%ﬁrﬁpe a@@W?ﬁm%bEﬁ?E@¢ ideF gFhidecet 41, 41

-pi vot ed about | at €S, 1 N Lhe respectiye distal ends of the arng,39. A
hori zontal plate %%ﬁi %% 2gr' ey @b n t{%%rtga%sq h@“F%"é?h eﬁbe ofuidR
bracket 38. A pai r : e _ S a t he
hori;ontal pl ate éﬁéﬁnigcﬁygféﬁ%gégﬁfﬁg.%?ﬁ%g 9£€§sé$¥§§?n§%éﬁ§§ié§% o
portion screwed leﬁdéfréwiﬂé'éﬁhnﬁ@?“@Blnthereby rotating the'slider

detector 32 clockwise as viewed in Figure 2. -

‘The guide.piate 21 is connected, at its othér
'\,j: _ :end, to the bracket 12.via an arm 35, which is pivoted
| 10 to the bracket 12 by a bolt 36. The arrangement is
such that the degree to'which the fabric stfip guideway
~is inclined relative to thé table 1 can be adjusted by
simply tu:niné the arm 35 in either direction.
The'relativé'position'of the slide fastener to
15 the sewing station 3 can be adjusted by simply
| attaching the'brackét 12 in variable positions on the
ve:tical gﬁide p;ate 11.
| The fabric holder 6 is employed for holding in
_sifu each fabric-ﬁﬁrkpiece_individually as set by the
'90 oOperator at the sewing station until the sewing
operation starts. As will be apparent from Figurés 1
and 2, a sewing machine ﬁead 37 has.a bracket 38
éxtending rearwardly thereffgm.' A pair of swing arms
39 is rotatably connected to: the rear;end of 'the
‘25 .brackét;38 by a pih'do. The swing arms 39 extend
fofwardly_to the opposite sides, respectively, of the’

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



-Figure 1. A tension spring 45 has one end secured to 10 the screw 44 of
arm 39 and the other end to the screw 43 of the horizontal plate
a manner that, when the arm39 lies at a depressed position as’
gure 1, the spring 45 lies beiﬁM/the pivotal pin 40; while, when -
lies at an 15 el evated posifti

pve the pivatal pin 40. This advantageously ensures t hat t he
cdn be retained firnly and- stably by the tension of - the spring 45
either in the depressed position or in the el evated position. 20 :
air cylinder 46 3% haveviadapim afhdaoldingfest 14l « Ml iveted Aabyrtt e 42=*A
pi ston rod 47 reciprocally fitted in the aiyf - cyllnder 46_1s rOV|ded at its

| ower end with Fa@E3doR%8s dsiiifeFARAG e "diat ﬁ%&

that, upon retraction of the 25 plston rod -47,the ascendlng C—shaped pl at e
48 S|nultaneous%§ 'strikes the palr of swing arns 39, thereby causing them

Ctot ti-clock Ei 1 f d |
bosi L1 on o 1 he el evat & TRATARY Alaksy (Sl ISR w0 e

i 7 t det th |
o7 o SSSel ol AN Uhd ARG PEETE LIPS AR L

and ensure UNif gy SelGibalh SHRP Loudd Sur flke W2 PR ol sghai k1Y e

wi t hdraws t he workpi ece and sl fast ener
plate 42. Each of the swing arms 39 has its

-intermediatelportlon screwed by & screw 44_as'shown in
Figure 1. A teneion spring 451has one end secured to o
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 that, when the arm 39 lies at a depressed
position as shown_in_Figure 1, the spring 45 lies below
the pivotal pin 40; while, wﬁen the arm 39 lies at an
15 _elevated:pqsition as'shown in Figure 8, the spring 45
"lieS'above the pivotal pin 40. fhis advantageously
" ensures thatﬁthe foot 41 can be retained firmly and
stably by the:tensien of the spring 45, either in the
depressed poeitioﬁ.or'in the elevated position.
20 | ' An air cylinder 46 is §rovided on and vertically
 to the horizontal plate 42. A piston rod 47
| reciprocally fitted in the'air'cyl;nder'46-is provided
at its lower end-with a horizontallceshaped plate 48.
The . arrangement 1s such that, upon retractlon of the
25 plston rod 47, the ascending. C-shaped plate 48
sxmultaneously strlkes the_palr of ewxng arms 39,

thereby'causiné tnem to turn anti-clockwise, as viewed

as shown in Figure 8, the sprlng--f



al ready sewn together after the sewing operation is termnated. 10

As shown in Figures 1 and 2, the gripper 7 includes a pair of grippers or
fingers. 49"f or gripping the fabric morkplece and the slide fastener
toget her. Each of the grippers 49 conprises a | ower hol di ng nmenber 50
posi tioned slightly above the upper surfacg 15 of the table | and an upp
~ hol di ng nenber 51 which is rotatably nounted by a pin-53 on a pair off{ .
vertical flanges 52 supported on the rear end of the |ower hol ding ne
50. _ Besides, the up hol di ng menber 51 is connected via a link 54 to
plsrbn rod-57 of 28 gh§u€§rles 508 fheodepsessegdaposdtignr teyltheders 56,
56. A slide 68 is_interposed between and connected, at its both sides, to
bot h pi ston rods S%evﬁfeéfPPﬁét69P|ﬁGEr§°5@en56mepésﬁécFPVéP$ operRtiean
construction, stretch of Hglston rod 5 cay r 49 to

cLosF, mhiLeléetractlon tBReFod55¢ VI céﬁsénﬁﬁégﬁplﬁﬁeghhgggo 3open.

T ct t 55 v ’
connect or 58 an?Ra?HgﬁsrggPsg RaR88Ehe ol 8yd PhEBIERLART the itde 55 A
canti| evered pél y@g;ﬁgﬁa&»aaq?éﬁ the E rz\.gﬁg_gpgkatt%aegg gtrgsmotet Eﬂﬁt 60

stands rearwar ng nac rovi ween e distal .
end of ‘ensure uniform sewing and smooth lines. The. gripper 7

also_quigkly withdréws the workpiece and slide fastener
. already sewn together after the.sewiﬁg.oﬁeration is
< " terminated.

- 10 ~ _As shown in Figﬁ;eé 1 énd 2, Ehe'gripper 7
includes  a pair'of_grippers'or fingers 49 for grippibg
the fabric workpiece énd.the slide fastener together.
Each of the grippers 49 comprises a lower holding |
member 50 positioned slightly above the upper surface

15 of the table 1l and an upper holding membef 51 which is
rotatably mountediby a pin 53 on a pair of vertiéal
.flanges 52 suppdrted_on-the.rear end of the'lower.
holding member 50. _Besidés,'the.upper-holding member
51 is connected via a link 54 to the_pistoh rod 57 of

20 the corresponding one of a pair of air cylinders 56, |
_56}_ A slide 68 is interpoééd between and connectéd, at
its both-sides; to bqth.piston_rods 57, 57 of the
cylindefs 56, 56, respectively.- With such
.constructlon, stretch of the piston rod 57 will cause

25 the grlpper 49 to close, while retractxon of piston rod
'57 will cause the grlpper 49 to open. The lower

holding member 50 is connected to a slide 55 via a



the cantilevered pillar 59 and the upper end of the post 60 are a pair of
linearly guiding the slide 55 therebetween and an,
inder 62 for reciprocating the slide 55 along the guide rails 10
he opposed guide rails 61 have tbhejg _respective inner edges to
in the respective guide grooves 63 formed in
osite sides of the slide 55. A wre 64 is fastened, at its one end,
front end of the piston (not shown) 15 fitted through the air
gér 62, passes around a roller 66 provided on the cantilevered post - 59

QUIde rails 61, 61 for

il

cy

ed as to slidably fit

and Ts fastenedconpechorobfesoehbatt shengzipber ¥Pawidd 8®VE tegdetherhestvp
of the slide 55. The other wire 65 is fastened, at its one end, to the rear
end of the pist¥hthothenshidrodAy, 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 fixeft F8fReeVEEeds P éa§lﬁaes59nd€oﬁ§e&96

nFP?r #R6n t he

I ston noves throu cylinder .6 rds, as vi.ewe Figure 1,
25 this causes ?gegg?igébg __y eﬁeét ﬁg PB érrﬁgrﬁﬁrﬁ&Ve g F&&rd?y

rearward frop
causes the g

station 3. As sgggn
the sew ng nachlne

10

15

20 .

At g S R TR P

guiding the slide 55 therebetween and an air cylinder

62 for reciprocating the slide 55 along the guide rails

~61. .Théquposed guide rails 6; have their respective.

inner edges'toncontdu:ed as to slidably fit in the

. respective guidé'grooves'ss formed in the opposite

sides of the slide 55. A wire 64 is fastened, at its. =
one ehd, to the frontjend of the piston (not.shown)-

fitted through the air chinder 62, passes around a

 roller Gslprovided on the cantile#éred_post 59 and is

fastened,'at the other end, to an anéhor bracket 68

fixed to the top of the slide 55. The other wire 65 is

fastened, at its one end, to the rear end of the piston

(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 1,

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

éEEGFESdlﬁﬂ’iSrS%QC%% EnkS uBpRY gﬁq beagyardly of

. post 60 are a pair of gulde rails 61, 61 for llnearly

o/



gri pper assenbly 7. The stacker 8 functions not only 5 to stack finished
~fabric workpieces having already slide fasteners sewn thereto, but also tg
wi t hdraw t hose fini shed workpi eces fully away fromthe sew ng stations
off the table 1 in cooperation with the gripper assenbly 7 operation:
The stacker 8 enbodi nent here conprises at1hori zontal pipe 69 and a vert
| eg- 70 connected, at its top, ‘to the mddle of the horizontal pipe 69,
as to forma T-shape. A bracket 72 is integrally nmounted on a frame 71 so
as to.extend rearwardly therefrom_ 15  The vertical leg 70 has its |ower’
end ®¥votal |y codfedcedave tiesrwarfilyet@wHrdshdhe fswingy statemid. cyl i nder
73 has its bottonlplvotall connected to the frane 71 of ‘the table. ‘%

pi ston rod 74 reci proca@lsy 5fh°c“t"ed-"i Fiaw il &he rﬁiﬁ‘:kﬁ? rﬁas"% t%rquﬁ’e

tally 20 t t f 1
Bonsequenty, S??‘r%eaire lth¢,9 o &ngyiw%”%?%?f-tv g Fher

th t k t - Ei
causes (e S{acker Bk WRAEAVPT chP ke wo u néﬂ«
tated cl k b _ .
ot S kv i I Bl s,

before starting %ﬁﬁd%?%d@leners sewn thereto, but also to withdraw

those finished workpleces fully away from thelsew1ng
stations and off the teble 1 in cooperation with the
b o | gripper assembly_?_operation.
10 The stacker slembodimeht here comprises a
'_horizontel'pipe 69 and a vertical-leg 70:connected, at
its top, to the middle of the horizontal pipe 69, so as
to form a T-shape. A bracket 725is integrally ﬁounted
on a_ﬁrame 71 so es to extena rearwardly therefrom.
15 The vertical.leg'70 hae its lower eud pivotally
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 reciproeably
fitted in the air 6ylinuer 73 has its top pivotally
- - 20 - connected to the-lower portien of the vertical leg 70.
Consequently, stretch of the plston rod 74 through the
air cyllnder 73 causes the stacker 8 to turn.
countervclockWLSe; as vlewed in Figure 1, while-
retraction of the'piston:rod 74 causes the stacker 8 to
25 be rotated clockwise back toward the.table 1. |
| Operation of the apparatus and method

will now be described.



- operation, an opbrator first introduces one workpiece half 75 over the

gui der 17 and al ong and through the fabric guide 4 into the semﬁng
stat¥on 3,\ properly 5 .positions the workpiece half in situ there, "and,
desdends e fabric holder 6 thereby nmaking its foot 41 retain the

[ alf 75 to the. table 1. Then,- tige-.operator sets'the other

half on 'the table 1 in the sanme manner. on the other side of the -
gui dg p e 10 11. The operator. then opens the slide fastener 77, places
the figstgher stringers 78, 78 on the fabric strip guideway 5 in an inverted
di sposiTion (to permt ASrRetheln Tigure elertefpimotant ine. the raesmiany
garment) 15 as shown jn Figure 7, introduces, the |eading ends of the
“stringers thr ou@?eda“v\!éﬁh t3e qRA%ARNT Tiksfentn HAIRCSH QDRI WaRKRRFe spri ng

26 to th t 3, d t he, | eadi d f th

st r: zggrs gnfgwtl"r?gléa\ .’asteiafg?? e"tl"a‘?r/]vo'-’r“i‘lpjﬁ3 L‘g"igisz/e%“ed aelir%a ‘Iggﬂ’b‘gogﬁ‘*ﬁ‘ te'Hlﬁ hed

d 79 of th 8 t t | t id :
o over 29 r cop At SHRAE { dned MR Aed ity [SEOR £ YRIOTE.

t he | eaf ¥y b f th

fagt eﬁgr :ItO;: ﬂgﬁ%‘% ?ﬂ‘eé &Jaﬁéeﬁl%é; lﬁ}ﬁr p@?lglgpaéh%t@ IA ép)r/egm oneof a
start button (nqes%&m) £ H16F JH 055 Ao TRY é%z@%ﬁ?%}%ﬁ%ﬁe e d dsscend,

and the semnng operation starts. At the al nost sang ti
retain the workpiece half 75 to the table 1. Then, the

operator sets the other workpxece,half on the feble 1
in the same manner on the other side of the guide.plete \;J
10 11, |
. The ope:ator then oéens Ehe slide fastener 77,
places the fastener stringer5.78; 78 on the fabric
'Strip-guideway-s-in an inverted dispdsition (to permit
concealment when reversed back in the finished garment)
15 as shown in Flgure 7, introduces the leading ends of
the str;ngers through between the fastene;_element
guide 24 and the 1eaf spring 26 into the seWihg sﬁatibn
3, and superposee'the leading ends of the stringers
'onto the already-set workpiece halves. The cqrded or ~
20. ﬁoothed'edges 79. of the stfingers 78-fit_through.the
fastener.element guide grooves 25 respectively, of the
fastener elehent guide 24. The leaves of the-;eef
-springezs function to maintain the positional stability
' of.ﬁhe fastener stringers. 78 in the guide legs'24.
25.l, : Upon'depreSSion of_a_start butten'(not-shown);'
_the'presser foot 10 and the ﬁeedles 9 descend; and the

sewing operation starts. At the almost same time, the



- .16 - piston rod 47 of the air cylinder 46 reciprocates, so that the
C-shaped hori zontal plate 48 causes swing arns 39, 39 to turn
counter-clockw se, as viewed in Figure 1, against: the tension of the spri
45, thereby 5 Ilifting the holder feet 41 fromthe workpiece halves. As t
sew ng operatijon .proceeds, the |eading end$ of the fabric wor kpi ece and -
slide fastener come into the space between the upper and | ower holding .
menbers 50, 51 of the gripper 49. ‘At this.tine, a 10 photosensor 80 (see

- Figure 1) fixed to the sewing machine 2 detects the |ead ends of the slide
f ast"erer -and wor kpisben anod t 4 2nsfi the aatoncybindegnéé seciprocatespase t he
pi ston rod 57 of the air cylinder 56 to nove rightwards, as .viewed in
Figure 1. TherebShat hehasC-ghapedrhavizenpalt pbatepéd posvseengeing ames

wor kpi ece and the_slide fastener and starts to, draw themrearwardly from
the sewing statio¥ 8 ¥hptqi Harm FPeREeETFIPRE18Rs| 3% YEQ¥edhip Fhgure
applied to the fapric by the sew ng machi pe, feed neans._ .Drawi ng 20

tensi on can be setec? %ﬁﬁeﬁﬂ%gﬁ? 1?%e°€r%%§u?%rb?gtﬁg'aF?eE Y nder 62.

he. sew J ds. a sli 8 d he sljde fast -
LR e R R ot

i gure 7. ther eby maki ng S g ORI TEndt by £ERof | BEYOkSRe chEng FYRHAG

si gnal _ ends of the fabric workpiece and slide fastener come

~into the space between the'uppér-and'lowet holding
members.So;ISI of thé-gripper 49. At this time, a
10 photosensor 80 (See”Figure 1)_fixed to the sewing
machine 2 detects the lead ends of the slide fastener
and workpiece and ﬁraﬁsmits_a control signal so as to
actuate the piston rod 57 of the air cylinder 56 to
move rightwards, as'Qiewed in'Figure.l. -Thefeby, the
"15'_gripper-49 grips the superpbsed ends of the workpieée
and the slide fastener and starts to draw them
fearwardiy from the Séwin§ station 3 applying.a
'prédeterﬁined tension less than that applied to the
'fabric by thé Seﬁiﬁg madhine feed means. Drawing
-;'  - | 20 tension can be selected by adjusting the p;eésure of
the.air'cyiinder 62.

As the_sewing operation proceeds, a slider 81
mounted on the slide fastenef.reaches the slider
detector 32. nge,ithe slider causes, via:engagement

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

distal end hit a. limit switch 82. With a signal.



-17- transmtted by the limt switch 82, the sew ng machine 2 starts to
£fermthe back tack step. Then, after the thread is broken, the presser
0 ascends and. the sew ng nachlne 2 cones to halt. 5 - . "It is to
cially noted that the pressure .of the air cylinder 62 is. set to be
Yt han the * resistance applied to-the.morkplece and the slide fastener
e ffeed dog (not shown) and the presser foot 10 of the sew ng machine
Yhat the gripper. 49 10 returns in response to performance of the
back tack step, cones into .a tenporary halt dur.ing the breakage of the--
thread, and, afté#nﬁnétpeés§Wrthsoﬂlmdta§®ema$ 8dnaW@ethewwmmkmaehenandxﬂhe
slide fastener rearwardly faster. than before. . Wen the slide 55
hits a limt smﬂtéﬁagﬁs FﬁePSF§96W the 9@°§ftﬁﬁ§ sterey| (THe8r 86testracts,

t her eby spreadin hol_di,n per 49, so that the
workplgcepand tﬁg EH aéﬁgﬁep Pdptgﬁtgrﬁﬁéeﬁo&P?gn4§IaﬁFﬁédégaaﬁ t he

st acker 8, as sh b I nar I|n in _Eigure 1. Wien the slide 55
ssﬁmﬁhﬁ'astgf% 1 chmsr” e Bl |

hits a limt smn cyllnder 62 noves
| ef t war ds, V|emed I g Figu S 0 ol ir | i nder
73 stretchesg Cbnsequegtly? E§e£§rggge%q§&&§558gfgrg§;§o%% EgsggPe%ytomard )

tF.hSufgw ng stathenche a2¢ t)eiAkBEKEY st WelS cdMhl GbaGHHhaR cf3 Vi eved in

_reSLStance applled to the workplece and the slide
fastener by the feed dog (not shown) and the presser
foot 10 of the seﬁihg machine 2, so that the gripper 49

10 returns in response to performance of the back tack
step, comes into a temporary halt during the'breakage
of theﬂthread; and, after the presser foot 10 ascends,
draws the'workpiece'and the slide fastener rearwatdly

- faster than before. .

15 . : When the slidehSS hits'a limit switch 83, the
piston rod 57 oﬁ-the-air-cylinder-ss retracts, thereby
_epreading the holding-memherslso}.SI of the .gripper 49,
so that the wdrkpiece.and the slide fastener drop onto

the horizontal pipe 69 of the.stacker 8, as shown by an ~

20 1maglnary line in: Figure 1. - .

| When the sllde 55 hlts a limit switch 84, the
pieton rod of the air cylinder 62 moves leftwards, as
viewed in Figure 1, and the pistbn.rod 74 .of the air
~fcylindere73 stretches. éonsequehtly/ the gripper 49

25 etarts to be restored toward the sewing station 3, and
_the stacker 8 turns anti- clockwlse, as v1ewed in Flgure '

1, thereby positively w1thdraw1ng the tall end of the



1, thereby positively withdrawing the tail end of the -18- workpi ece
whi ch, otherw se, mght remain on the table therefrom Wen the slide 55 -
hits'a |im' switch 85 the supply of air to the air cylinder 62 cones t
~halt, -5 ard the piston rod 74 of the air_cyiLnder 73 retracts. o f-
Consequently, the slide 55 keeps noving to sone extent under inertia an
finally conmes into abutnent against suitable stop (not shown) to the
f-orward stroke position, whereby the gripper 49 is restored to its 10
original open or receiving position and, |ikew se, the stacker is restored
to the-original pyorkpdeceTwhishpardherwisenonighddyemain 08 dfer &adlea o
start another cycle by inputing another slide fastener and anot her fabric
wor kpi ece, both ofthgkeEFoM-e in the 15 form of separate hal ves. The

enbodi ment herein specifically, des

ribed _relates tg sewing a, pair of
stringers for a conceal e®n&R Fber & gl‘?egsggl_r’ﬁ?ma tld'“&tpﬁw%t(ﬂh wr ithe
wor kpt ece hal ves si nul.t aneously. Shoul d.the gpparat be 20 i.ntended.for an
ordinary slide faSPERH © staé'ié t6x Qg‘ec&*&‘eé:lyg'd' %rd?zf EXETe 0 tahg‘aq't’ o
construction of t fabhri ¢ .strip g oul:dq i d, . for
the purpose. S oulggd_t %g‘ea 6%&&%;%[)‘&6@?‘3’?)\5”3:3% c}(ri- jcgggngévﬁbg’gﬁﬁgﬁggg'
~marginal edge of @ohiseeiedt Iv3Pithe @lide 55 keeps moving to some extent

under inettia.and finally comes into abutment against
suitable-stoé.(not shown) to the forward stroke
poéition, whereby the gfippe:.49 is restored to'its

10 original.open or receiving pbsition and, likewise, the
stacker is restored to the original position. |

| The apparatus is now ready for the operator to
'startlanother cycle by inputing another slide fastener
and another fabric workpiece, bothfof whiéh are in the
' _15-;form of separate halves;

The embodiment herein specifically described
relatés to sewing a péir of;stringers for a concéaled
slide fastener garment to a pair of fabric workpiece
halves'simultanéously. “Should the apparatué-be

—_— 20 intended for an ordinéry SIide fastener instead of a

| concealed slide fastener, the construction of the
f&bric strip guideway 5 could readily be édapted for:
the-purpose; 'Shouldithe apparatﬁs be intended for jobs
éewing a folded marginal edge of a piece of fabric or

25 sewing togethe: two pieces of fabric along a place: 
where one is superposed en the other, it would not be

necessary to provide the apparatus with the guideway 5,



25 sew ng toget her 'two pi eces of fabric along a place where one is
. supegyosed on the other, it would not be necessary to provide the apparatus

he gui deway 5, and a single fabric gui de channel woul d be L
iBflactory. ference is directed to.our _cggpending patent application No.
36 No. 2 147 623) fromwhich this is divided. -20 - CLAIMS 1.

od for sewing a pair of slide fastener stringers to a pair of
el ongated fabric halves conprising: (a) passing a pair of fabric halves -
separat ed mnpdaa sipghe fgbtix gusdavichgnmedclibule, bd satisfactory. - (b) fixabt

- hol di ng adj acent | ead ends of said fabric halves on a feed nmeans of saig”

sewi ng nmachi ne, Refprencevislidigected helounech-gandingayatentpadpdicabien! N6 .N§423636
opening between said fabric halves with a lower end there of facing onto
sai d feed riSgasal Ng. 2 147 623) from uhigh Hpeniagiiaiged.:r of slide fastener '
stringers such that the corded edges thereof face away from one another,

t hereby placing the slide fastener stringers in an inverted di sposition;
(e) directing the inverted slide fastener stringers .along said gui deway
ranp such that |ead ends of said stringers are superposed 15 . on the

| ead ends of said fabric halves respectively, ' -



(f) threading said corded edges of said stringers through guide channel
means forned on said-.guideway ramp, (g) releasing the hold on said |ead
‘ends of. sai d fabric halves and. siml taneously comenci ng operation of saif,
sewi-ng nmachi ne, 20 including said feed means. 2. - The nethod of

~claim1,. further corrprlsmg ‘(a) positrv@ly gripping the

fabric halves as said sewn fabric halves and stringers f eed
meansg_of said sew ng nachine, 25 - (b) po E!II ll IH Hg
sai dy gri ppeEkABAL- ends nf said fabr| ¢ hal ves linearl y d
feed ans.

1. _ AR method for sewing a'pair of slide fasteger stringers
to a pair of elongated fabric halves comprisingt
(a),paséiﬁg a palr of fabric halves separated by an aprning

to a sewing machine,

5  (b) fixably ho1d1n§ adjacent lead ends of said fabric halves
on a feed means of sald sewing machine, . |
{(c) providing an 1nc1ined guiﬂeﬁay,ramp fﬁr overlying the
ir/ opening between said fabrié halves with a lower end thereof facing
_onfu said feed ﬁeans,

10 :- (d) opening a pair of slide.fasteqer stringe}s.such that
thé.corded edges thereof face.amhy framlone another, thereby placing
the slide fastener stringers in an invgrted disppsition:

(e)‘directing'the iﬁverfed slide fastener stringers along
said guideway ramp such éhat lead ends of said stringers are superposerd

15 on the lead ends of said fabric halves rgspectlvely.

(f) threading said corded edges of éald stringers through
\vf guide_channei means formed an said g§1demay fahp,
(g).releasing the hold on gaiﬁ lead ends of said fabric
halves and simultanecusly commencing nﬁerétipn of said seming'mnchin§,

20 incldding sald feed means. |
2. . The method of claim 1, further comprising:

(2) positively gripping the lead ends of said fabric halves
as said sewn.fabric halves and stringers éxit'froh said feed'meahs

- of sald sewing machine,
25 {b) positively Cohveying sald gripped lead ends nf said

fabric halves linearly rearward from sald feed means,




