METHOD AND APPARATUS FOR SEW NG SLI DE FASTENERS TO PAI RS OF FABRI C PIECES
The present ranvention relates to a nethod of, and an apparatus fo

a slide fastener to a pair of fabric pieces, such as, for e ei k%n
curfain, a. tent or a garment. 5 Cbnventlonally, for attachlng a
slid& fastener to a pair of fabric pieces on a sewing machine, a slider is
manual | y nowed to a-bottomend portion of the slide fastener to uncouple a
pai r of opposed fastener stringers of the slide fastener except at their
bottom 10 end portions. The uncoupled stringers are introduced, as

superi nposed over the respective fabric pieces, to a sewing station of the
sewi ng machine froma top end portion of the slide fastener, while the
fastener stringers are being twisted in mrror symmetry with 15 respect to
the longitudinal centerline of the slide fastener so that a pair of
initially opposed rows of coupling elements is directed away from one
another. The pair of fastener stringers are sewn by a pair of reciprocating
sewi ng needl es to the respective fabric - 2 - pieces fromthe top end
portion of the 'slide fastener in the semnng station. Such conventi onal

sew ng practice is

METHOD AND APPARATUS FOR SEWING
SLIDE FASTENERS TO PAIRS OF FABRIC PIECES
The present invention relates to a method of,

— ' and an apparatus_for, sewing a slide fastener to a pair -
of fabric pieces, such as, for example, of a curtain, a.
tent or a garment.

5 . Conventionally, for attaching a sliderfastener
to é pair of fabric pieces on a sewing machine, a
slider is manually moved to a.-bottom end portion of the
slide fastener to uncouple a pair of opposed-fastener
stringers of the slide fastener except at their bottom

10 end portions. The uncoupled stringefs are introduced,

U/ as superimposed over the respective fabric pieces, to a
sewing station of the sewing machine from a top end
pqrtion of the slide fastener, while the fastener
stringers are being twisted in mi:ror.symmetry with

15 respect to the longitudinal centerline of the slide
fastener so that a pair of initially opposed rows of
codbling elements is directed away from one another.

The pair of fastener stringers are sewn by a pair of

reciprocating sewing needles to the respective fabric



di sadvant.ageous however in that the substantially fully 5 uncoupled two ™
fastener strjngers are likely to displace fromone another in as
IngitudinaI direction due to tensioning forces applied thereto duri,ng -~
seW ng operation. Because of this relative displacenent, the f-astener )
stringers with the fabric pieces sewn thereto 10 cannot be coupl ed toget her
smoot hly and quickly. Wen fully closed, the slide fastener having such

di spl aced stringers beconmes wavy or undul ated, naking the fabric pieces

becone def eliyced romancAesths! bha/ itk i SONMANNSDNGE £a¥tageRr act | ce
IS not suit e 1n 15 applicatrons wherein the pair of fabric pieces have

design pattefpscidi §6Qfnghgtgeioand a nutual matching or alignment of such
design patterns across the slide fastener is a najor requirenent. Due to

the reliance on tingpgRneuAvEativnadl sEpatigIprict iesisde fastener, 20
sewing efficiency is very low. Wen sewing a renarkably |long slide

fastener, itaDsgdvantalebyst howeaepaiin afharppdeedsilastaneiaslyi figély is
unintentionally twisted in asymmetry. The fastener stringers sewn to the
respecti vg fahcogppedcetwocfinsbenes cdupngensgneckileslynbot Algpdacet o
occurrence of an objectionable inward bulge of the fabric pieces between
t he opposed £tomngeesanother in a longitudinal direction due to
tensioning forces applied thereto during sewing
operation. Because of this relative displacement, the
fastener stringers with the fabric pieces sewn thereto o’
10 cannot be coupled together smoothly and quickly. When
.fully closed, the slide fastener having such displaced
stringers becomes wavy or undulated, making the fabric
pieces become defective from an aesthétic view. The
conventional sew{ng practice is not suitable in
15 applications wherein the pair of fabric pieces have
design patterns printed thereon and a mutual matching
or alignment of such design patterns across the slide
fastener is a major requirement. Due to the reliance ‘h)
on time-consuming manual opening of the slide fastener,
20 sewing efficiency is very low. _When.sewing a
remarkably long slide fastener, it occurs likely that a
pair of oppoéed fastener stringers is unintentionally
twisted_in asymmetry. The fastener stringers sewn to
the fespective fabric pieces cannpt be coupled together
25 smoothly due to occurrence of an objectionable inward

bulge of_the fabric_pieces between the opposed

stringers.



-3‘ Typlcal exanpl es of the foregoing sewing practice are disclosed in
Japanese Util,ity Moddel Publication_No. 47-16295 and Japanese Patent
Publlcat|on No. 48-31335. According to a first aspect of the present
|nv99;|on t her.e 5 is provided a nethod of sewing a slide fastener to a
pai+<&of fabric pieces, the slide fastener including a pair of fastener
stringers aad a slider slidable on and along the fastener stringers for
opening and closing the slide fastener, the slider including a pivotally
novabl e pull tab, said method conprising the steps of: supplying the pair
10 of fabric pieces to a sewing station- défi ned by a sew ng machi ne;

I ntroducing the pair of fastener stringers, as superinposed over the
respective fabric pieces, to the sewing station froma top end portion of

the slider fastener, mhll t uni t he ta end portiqgns of the pair
stringers upside dowhYRdG2 rﬁa&a’"Pﬂ%S Q?r F'?f"g 0LeQqie ?W@Pt%‘ffcﬁbg‘? tﬁrﬁnglﬁcnc’se‘j
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fabric pleces f p tion of the slide fastener in the sew ng
station, chara ]éFerg’hg fﬁgt1gﬁé slider is tenporarlly held in a hol ding

pos i on di sposed UPRLIiathg 2 3SSRUASGER!of Bnk et "B iorns! Pl

until after the sane 1s engaged by the portion o

fastener, theﬁg%oegamt Hn&@-loldyopré%%ﬁ&% \é?i&e FaSHLARe thS pais H rh@astener

strlngers whi ['e said sewi ng progresses. According to a second aspect of the

present ;n}/egbiéﬁbs O 118 Paevesad 1A RLAQG @hiSeW Resertki Serikhgsiener to
a pal r o apri c

—/ and a slider slidable on and along the fastener stringers for opening
and closing the slide fastemer, the slider including a pivotally movable
" pull tab, said method comprising the steps of: subplying the pair
10 of fabric pieces to a sewing station defined by a sewing machine;
introducing the pair of féstener stringerg,'és superimposed over the
respective fabric pieceé, to the sewing station from a top end portion
of the slider fasterer, uhile tuming the top end portions of the pair of stringers
Lmimmxnsjﬂﬁtﬁesmﬂ'garsmmisbedmﬁasinninWsymmetfy
15 with respect to the longitudinal centerline of the slide fastener;
U/ : and sewing the pair of fastener stringers to the respective fabric
pieces from the top end portion of the slide fastener in‘the sewing
station, characterized in that the slider is tempararily held in a
holding positién disposed upstream of and adjacent td the sewing
20 station until after the same is engaged by the bottom end portion
of the slide fastener, thereby automaticaily progressively opening
the ﬁair of fastemer stringers while said sewing progresses.
According to a2 second aspect of the present invention, there

is provided a method of sewing a slide fastener to a pair of fabric



pi eces, the slide fastener including a pair of fastener stringers and a
slider slidable on and along the fastener stringers for opening+and closing -
the slide fastener, the slider including a pivotally novable pull tab, said
met hod conprising the steps of: supplying the pair of fabric pieces to &'

~sewi ng station defined by a sewi ng nmachi ne; Qpartially
~uncoupling the pair of fastener stringers by noving the slider froma top

end portion toward a bottomend portion of the slide ; introducing the
uncoupl ed portions of the pair of fastengr_stringers, as superinposed over
the respective fabric pieces, to the 10 sew ng station fromthe top end
portion of the slider fastener, while turning the top end prtions of the
pair of uncoupled stringers portins upside down so that the uncoupled

- stringers portions assune twi sted positions in mrror symetry with respect

to the | ongitudinal centerline of the slide fastener; and sew ng the pair
of fastener stringers to the respective 15 fabric pieces fromthe top

or POr LI O S sl %l LEd BRI, LA Bng Sl Sttt oracherd 2o |1
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the bottom¥ 10N ener, thereby automatically

progr essi Vei‘%cggg%&;nﬂ;g 32y sliﬁﬁﬁa%%ﬁeﬂf thasienee Sid1LBaR) @ phidtalspinbuasyé ng

progr esses. to at aspect of the present 1nvention, there is

provi ded anp@quggt 31 HOfe thEY! %ﬁﬁidqﬂehéaﬁe?aeéf:t QuinIding tHe babri c
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pi eces, the e tastener including a pai fastener . stringers - 5 -
and a glidege nyabl &i@ReanG a8l sl ngherdtash ederingd riyngesauing machj.ne; w

partially uncoupling the pair of fastener stringers by moving the
slider from a top end portion tcward_a bottom end portion of the slide
H intfoducing the uncoupled pqrﬁions of the pair of fastener
stringers, as superimposed over the respective fabric pieces, to the
14 sewing station from the top end portion of the slider fastener, while
tuming the top end partions of the peir of ucoupled stringers portions psice doun
s0 tl'at the ucopled stringers portions assume twisted positions in mirror |
symmetry with respect to the longitudinal centerline of the slide
fastener; and sewing the pair of fastener stringers to the respective W/
15 fabric pieces from the top end portion of the slide fastener in the
sewing station, characterized in that the slider is temporarily held
in a holding position disposed upstream of and adjacent to the sewing
station until after the same is engaged by the bottom end portion
of the slide fastener, thereby automatically progressively opening
20 the pair of fastemer stringers while said sewing progresses.
According to a third aspect of the present invention, there
is provided an apparatus for sewing a slide fastener to a pair of

fabric pieces, the slide fastemer including a pair of fastener stringers



,fdr‘opehing and cloéing a slide fastener, the slider including a pivdtallwa
povabl e pul | .tab, said apparatUé conprising: a table: a sewing station
deflned by a doubl e-needl e sewi ng nachi ne nounted on said table for
rece|V|ng the slide fastener and the pair of fabric pieces on respective
supeflnposed rel ationship; a first guide disposed upstream of said sew ng
station for sguiding the pair of fabric pieces in lateral spaced relation to
said sewing station; and a second guide sugperted on said table and
di sposed above said first guide for supporting the slide fastener with the
pair of fastener stringers partially uncoupled froma top end portion of
the slide fastener, and for guiding the uncoupl ed portions of the pair of
fastener stringers to said sewing station so as to permt turning of the
top end portions of the uncoupled string portions upside down so that the
uncoupl ed stri ngandpar sldderamswad lienoti exhdasidn@nshe nfastenersgnrdngers
wWth respect to the longitudinal centerline of the slide fastener,
characterized i nféhabpenidgappdr allos ing tdheslide| faietenes!i dhe bilider
di sposed on said second guide adjacent to and upstream of said sew ng
station for tenpbnaiudyngohrdpiyotiad iyt imbarabbmiphkbli tab. heaidr apphagasiusy
t he 4 - | slider in response to the engagenment of a bottom portion
comprising: a table; a sewing station defined by a
double-needle sewing machine mounted on said table for
receiving the slide fastener and the pair of fabric
pieces on respective superimposed relationship:; a first
guide disposed upstream of said sewing station for
guiding the pair of fabric pieces in lateral spaced
relation to said sewing station; and a second guide
supported on said table and disposed above said first
guide for supporting the slide fastener with the pair of
fastener stringers partially uncouﬁled fiom a top end
portion of the slide fastener, and for guiding the
uncoupled portions of the pair of fastener stringers to
— . salid sewing station so as to permit turning of the top
end portions of the uncoupled string portions upside
down so that the uncoupled stringer portions assume
twisted positions in mirror symmetry with respect to the
longitudinal centerline of the slide fastener,
- characterized in that said apparatus further includes a
slider holder disposed on said second guide adjacent to
and upstream of said sewing station for temporarily

holding the slider, said slider holder releasing the



of the slide fastener with the slider, thereby autonatically progressively
uncoupling the pair of fastener stringers while said sewi.ng machikne is
operating. It is believed possible by means of the present invention to
rovi de a nethod and apparatus for sewing a slide fastener to a pair of g
“fabric pieces without occurrence of any difficulty associated with the
Pprior sewing practice. It is further befjeved possible by neans of- the
present invention to provide a nethod and apparatus for sewing a slide
fasteners to a_pair of fabric pieces, in which a pair_of fastener stringers

of the slide Fddd@fertbAPERP %uF%dtHSaFf‘?aﬂﬁ s pct? vEORaBPFEIReces
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slide fastene i i i S t oyppl ed t oget her
‘'snmoot hly and gﬁggg%gﬁxﬁééﬁﬁd%%%dgﬁgﬁgesgﬁda%%&ﬁkgkﬁﬁﬂgﬁﬁag g$ the fabric
pi eces betmeegng%ﬁ99ﬂ9§ed stringers. The invention will be described by
way of exanple wt



reference to the acconpanying drawi ngs, wherein like reféerences refer to

|.ike parts unless stated otherw se, and wherein:- Figure 1 is a fragnentary

perspective, partly cut away view of an apparatus enbodying the present

'inzggéion? Figuwe 2 is an enlarged plan view, partly in cross section, of a
r

sl i hol der of the apparatus shown in Figure 1; Figure 3 is a
cross-sectional view taken along line I11-111 of Figure 2: Figure 4 is a
cross-sectional view taken along line IV-1" of Figure 2: Figure 5 and 6 are

fragmentary plan view, partly in cross section. of the slider holder,
il lustrating how the slider holder operates; Figure 7 is a fragnentary
schematic | ongi tudi nal cross-sectional view of a nodified slider holder;
Figure 8(A) is aldds beliofed posstbl edbgl mdanisasiferntre iprddemtg niti al
sewi ng stage with a slider held by the slider.holder of Figure 2:
~ invention to provide a method and apparatus for sewing a
slide fastener to a pair of fabric pieces without
occurrence of any difficulty associated with the prior

sewing practice.

"It is further believed possible by means of the present
invention to provide a method énd apparatus for sewing a
slide fasteners to a pair of fabric pieces, in which &
pair of fastener stringers of the slide fastener can be
secured neatly to the respective fabric pieces without
causing relative displacement during the sewing

operation.

It is still further believed possible by means of the
preseﬁt invention to prévide a method and apparatus for
N\ sewing a slide fastener to a pair of fabric pieces
efficiently, in which a pair of fastener stringers of
the slide fastener with the fabric pieces sewn thereto
can be coupled together smoothly and éuickly without
occurrence_of any inward bulge of the fabric pieces

between the opposed stringers.

The invention will be described by way of example with



-+ _10 - Figure 8(B) is a viewsinilar to Figure 8(A), showi ng the positional
rel ati onship between the concealed slide fastener and the slider- holder in
an advanced sewi ng stage; 5 Figure 8(C) is a plan view of the —
conceal ed slide fastener with the slider just released fromthe slider -«

s holder; Figure 9 is a fragnentary plan v€ew of a pair of opposed fabric

“.pi eces coupl ed together by the conceated 10 slide fastener sewn thereto;
Figures 10(A) and 10(B) are views corresponding to Figures 9(A) and 9(0O;

respectivedly, show ng successive steps of the present sew 1 hod as |
applied to théegéﬁFHS%O¢Qaéiﬁr%ﬁﬁﬂ%@ééﬁlﬁg a£ﬁ§§9§sISQ§QQé¥h61¥%$er to a
pair of fabric pieces; and Figure is_a fra ntary pl.an view of.the
opposed fabriE® F558§eéo§ﬁ€;f¥t%efﬁ%? Bﬁrﬁﬁe ggﬁ&?e&%%q%ﬂa?éhﬁ%%%?GSemn
thereto. Figureg 1 %h%pgﬁh 6 show an apparatus for sewi ng 20 a conceal ed
slide fastenef? M§eX ﬁ ‘r of fabric pieces 2, 2 across an opening 3

defined by the fabric pieces 2, 2. As shown in Figure 1, the apparatus
general ly conprises a doubl e-needl e sewing machine 4 nounted on a 25 table

6. and defl Nl 191 gup8iind &' Alenat PpbEsPRELE VAL Hartly 45Ot adhp")

di sposed upstréeam of "t he
view of an apparatus embodying the present invention;

Figure 2 is an enlarged plan view, partly in cross
section, of a slider holder of the apparatus shown in A

Figure 1;

Figure 3 is a cross-sectional view taken along line

III-III of Figure 2;



station 5 for guiding the fabric pieces 2, 2 in | aterally spaced
relationshipsto the sewing station 5, and a slide-fastener guide unit 7
supported on the table 5 and di sposed above the non- illustrated

fabriy c- piece feed unit for guiding the slide fastener 1 5 as the latter is
feekToward the sewing station 5. The slide-fastener guide unit 7 supports
on_.its upper surface a slider holder 9 for releasably holding a slider 8 of
the slide fastener 1, the slider hol der 9,?i§posed adj acent to the sew ng
station 5. 10 . The slider holder 9 Is so constructed as to hold the
slider 8 by gripping a pull tab 10 of the slider 8 As shown in Figures 2
through 6, the slider holder 9 includes a bracket 12 secured to a slanted
el ongate guide miherdlaofsthecebbgesbationan GHide ﬂ’éltén@ﬂ@n%':lgh'ée 1).
The bracket 12 supports thereon an inverted U shaped cover aving a
downwar dl'y openirg-pr opgerigutacpng to a slide-fastener guide track 15
defined on the guide plate 11. The slider holder 9 also includes a support
plate 16 extending froman end 20 of the cover 13 renote fromthe sew ng
station 5 . (Figure 1) to overlie the guide track 15. The cover 13 is
~vertically spac@&idgumens han@uédarer fchghentaryefplan tvisswpeparehyaigpace B
(Figure 3) which is large enough to allow the slider 8 to pass through the
space B while cross section, of the slider holder, illustrating how

the slider holder operates;

Figure 7 is a fragmentary schematic longitudinal

cross-sectional view of a modified slider holder:

Figure Q(A) is a plan view of a concealed slide fastener
in the initial sewing stage with a slider held by the

slider .holder of Figure 2;



25 the puLI:tab 10 is being held in.a r ecumbent pbsitiqn. The groove 14-
extends through the cover 13 in the longitudinal direction of the guide-
track 15 and receives a part of a generally Y-shaped gripper 18 wth an

outwardly flaring bay 17 of the gripper -18 opening toward the éd

sewi ng.station 5 (Figure 1). The gripper 18 is conposed of a pair of |eaf
springs joined together 5 at one enchgd bent into a Y-shape incl'uding a
stemor leg 19 and a bifurcated resilT™nt head 20. The closed end portion

of the head 20 i s coTRLEINS gy L0 §ODLON SthlhaN cutzpelly d gy ed end 21

of the groove 14. A Sion spring 23 is connected at its opposite ends .10

with the |eggshduaingd RhOrpdPEE i d8a BNHe BaBRbhsBEpSPetEd &1 di stal end of
t he support plate I6 so that the bifurcated resilient head 20 of the

gripper 18 i $dfceed sade thigsténasedanadtBe efl idee Wdl@ea 1¥n tan
resiliently deformin a direction to narrow the bay 17. 15 The

spring 23 haadwaiddE=dwime stage; enough to enable the slider holder 9 to
hold the slider 8 thereon against a tensioning force applied to the slide
fastener B until the'ignse ohi@p israepilaachéswt ofa theedmmrealadl val ue.
When subjected to the tensioning 20 force above the predeterm ned val ue,
the spring 23Lids Fastererbyitkl bhei sgidert jastl iredreasad ohnamethei der
hol der 9. The bolt 22 is coupled with a pair of nuts
slider holder:
Figure 9 is a fragmentary plan view of a pair of
opposed fabric pieces coupled together by the concealed k)_
10 slide fastener sewn thereto; |
Eigures 10(A) and 10(B) are views éorreséonding
to Figures 9(A) and 9(C), respectivedly, showing
successive steps of the present sewing_method as
applied to the sewing of a non-concealed or exposed
15 slide fastener to a pai} of fabric pieces; and
Figure 11 is a fragmentary plan viéw of the
opposed fabric pieces couéled together by the exposed
slide fastener sewn thereto. "/
| Figures 1 through 6 show an apparatus for sewing
20 a concealed slide fastener 1 to a pair of fabric pieces
2, 2 across an opening 3 defined by the fabric pieces
2, 2.
As shown ih Figure 1, the apparatus generally
comprises a double-needle sewing machine 4 mounted on a
25 table 6 and defining a sewing station 5, a fabric-piece

guide unit (not shown) disposed upstream of the sewing

station 5 for guiding the fabric pieces 2, 2 in



24,+24 (Fi.gure 2) for axial nmovenent so that the force of the tension
spring 23 is’adjustable with the axial 25 displacenent of the bolt 22. The
resili‘ent bifurcated head portion 20 of the gripper 18 includes a pair of
oppq§§d grip fi.gers 25, - 13 - 26 supporting, at their distal ends, a
pai r=of opposed presser pads 27, 28, respectively, the presser pads 27, 28
projecting isnto the bay 17 for gripping¢(the slider pull tab 10

t her ebet ween. 5 As shown in Figure 1, the guide plate 11 of the

| i de-f ast i.d it 7 ' ively.d dly .t dth
sewi ng station 5 3RFHEEY SRRFTA TS ha 4P NBRLE LB ANG. 2P0 FSRRAF B 530
ext endi ng al ong 0 ositew%qp | tudi nal edges of tge guideﬁgla%e % .. The 10
guard fl anges 2¢ (?e%(lt’e LRAsGuk-us U%Bé SehB* 5t 7t REPEP gd dI.u de plate 11

orer 0 1 Sen Mkt O AL AT Akt 2fhachBl 11 Lae Mgk POty fon 2
tends d t f .t I , : ' I ' | Se.
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supporting ther eQN wheal de ¥ r COMPELD It 892LEPE He IYEHERG3SLatiditser al |y
spaced from éach other for guid I

Ing a pair of couplingassenblies 36, 37,
respectively. The coupltHy slide-fastener guide unit 7 supports on its
upper surface a slider holder 9 for releasably holding
a slider 8 of the slide fastener 1, the siider holder 9
\/ disposed adjacen; to the sewing station 5.
10 : The slider holder 9 is so constructed as to hold
the slider 8 by gripping a pull tab 10 of the slider 8.
As shown in Figures 2 through 6, the slider holder 9
includes a bracket 12 secured to a slanted elongate
guide plate 11 of the slide-fastener guide unit 7
15 (Figure.l)._ The bracket 12 supports thereon an
inverted U-shaped cover 13-having a downwardly opening
groove 14 facing_to a slide-fastener guide track 15
\_J defined oh the guide plate 11. The slider holder 9
also includes a suppbrt plate 16 extending from an end
20 of the cover 13 remote from the sewing station 5
(Figure 1) to overlie the guide track 15. The cover 13
is vertically spaced from the guide track 15 to define
therebetween a space-B (Figure 3) which is large enough
to allow the slider 8 to pass through the space - B while
25 the pull tab 10 is being held in a recumbent position.
The groove 14 extends through the cover 13 in

the longitudinal direction of the guide track 15 and



20 assenblies 36, 37 is conposed of inner |ongitudinal edges (not
desjgnated) of a pair of opposed fastenr stringers 32, 33 and a-pair of
rows of coupling el ements (not designated) supported on the respectiyve -

i nier | ongi tudinal edges. 25 The fastener stringers 32, 33 are -«
initially fully coupled and they are progressively uncoupled from one
another as the slide fastener 1 is fed toward the - 14 - sewing station

5 while the slider 8 is being held enlgbe slider holder 9. The uncoupl ed
fastener stringers 32, 33 are twisted around to direct the coupling
assenbl i es 3Ged¥ivamyafpant eathaogkaeraliy doiwgHdpey ynbsseebl L@swd6h 37
are then introduced into the coupling-assenbly guides 34, 35. The

coupl i ng- asserhlgutwadby 38laBbngabaya lfaiof dfhd gwipgpel Nk opeoieg 38, 39
defined in inner |ower corners, respectively, thereof in confronting
relation 10 twowsch thédesewhdgestahdpngSovEdiguire fluld I reytdr bppehel§ui des
34, 35 for guiding the coupling assenblies 36, 37 as they pass through the
gr ooves 38,1i¥i¢pQ9Q§¢®d°goétBﬁéF afpaeafofspringseripinadstagethar| s

pi votably nmounted on the guides 34, 35, respectively, and they 15 are
normal |y & géF 15P% 9B raRf PeRE| dAtephi fgshepe ARGIPATRKA i FLemdPFect i on

to close the respectiv ropyves '
legrig ang g b? urcated resilient head 20. The closed
end portion of the head 20 is complementary in contour

with an outwardly flared end 21 of the groove 1l4. A

tension spfing 23 1s connected at its opposite ends

10 with the leg 19 of the gripper 18 and a bolt 22 secured
to a distal end of the support plate 16 so.that the
bifurcated resilient head 20 of the gripper 18 is urged
against the flared end 21 of the groove 14 to
resiliently deform in a direction to narrow the bay 1l7.

15 The spring 23 has a spring force large enough to
enable the slider holder 9 to hold the slider 8 thereon
against a tensioning force applied to the slide

fastener 1 until the tensioning'force'reaches to a

predetermined value. When subjécted to the tensioning
20 force above the'predeté;mined value, the spriﬁg.23

yields., thereby releasing the slider 8 from the slider

holder 9. The bolt 22 is coupled with a pair of nuts

24, 24 (Figure 2) for axial movement so thét the force

of the tension spring 23 is adjustable wiﬁh the axial
25 displacement of the bolt 22. |

The resilient bifurcated head pbrtibn 20 of the

gripper 18 includes a pair of opposed grip fingers 25,



38, 39. The.presser plates 40, 41 are pivotally novable, against the force
of the sprlngs 42, 43, to swing in the direction indicated by the arrow A
(Figure 20 1) in response to engagement with the slider 8 held at a
connecred bottam end portion of the slide fastener 1, thereby allow ng
passﬁge of the slide fastener 1 through the guides 34, 35. In the sew ng
station, there are a pair of 25 parallglggemﬁng needles N, N vertically
reciprocably nonted on a semﬁng machi ne dy (not shown), and a presser

foot F nounted g iy t d pg Ravi 593 ;paigk Q; 3
downwar dl y openlng g ovesqﬁh (one §%€€naf% F%gﬁ?eg ) 8rlthe paégéﬁﬁe of

the el ected couplddukers sy i 5, 368, Sfespbetiast ghet nat birdgees Pads327,2S
they are fed through the presser f oot F, are 5 sewn to the opposed edges of

the fabric pieces Zroyjeinsd ido opedi Bgy31W Ebragpdbpial thes sifideaw ng
stitches extending along the inner |ongitudinal edges of the respective
fastener stringewll3zaiBd adjleasstietwedhe coupling el ements. 10
Since the slider holder 9 is so constructed to hold the slider 8 by
gripping thesslider pulds tstow,intFiguseai labtbef gnideeplatie dult @f dde
sliders which conprise a resilient |ocking paw (not shown) operatively
connected to t hslidd-fadtaierarghide mahiy 7 inclines progressively
downwardly toward the sewing station 5 and has a pair
of parallel spaced guard flanges 29, 30 extending along
Y opposite longitudinal edges of the guide plate ll. The
10 guard flanges 29, 30 extend from an upper end of the
slanted guide plate 11 toward the sewing station 5 and

terminate adjacent to the head portlon 20 (Flgure 2) of

e w e
embie s W ¥ g

the grlpper 18. The portion of the guxde plate 11,
which extends downstream of the guard flanges 29, 30,

15 1is enlarged widthwise. The guide plate 11 has a lower
end 31 facing to the sewing station 5 and supporting
thereon a pair of coupling-assembly guides 34, 35
laterally spaced from each other for guiding a pair of
coupling assemblies 36, 37, respectively. The coupling

20 assemblies 36, 37 is compésed of inner longitudinal
edges (not designated) of a pair of opposed fastenr
stringers 32, 33 and a pair of rows of coupling.
elements (not designated) supported on the respeétive
inner longitudinal edges.

25 The fastener stringers 32, 33 are initially
fully coupled and they are progressively uncoupled from

one another as the slide fastener 1 is fed toward the



15 held in interl ocking engagement with the coupling elements to |ock the
slider on ‘the slide fastener -agai nst di spl acenent, the | ocki ng pawl bei ng
_d|sengaged fromthe coupling elenents when the pull tab is pulled. Wen —~
sewing slide-fasteners with sliders of general or 20 non-auto-Fock sl i dekd,
the apparatus preferably conprises a nodified slider holder 45 shown in
Figure 7. The slider hol der 45 includ a bracket 48 secured to a“quide
plate 46 to overlie the latter in 25 r%glstry wi th a through-hole 47

whi ch-an uppde Ak cetafifger wRie” FBBasy acdl it 59e 20 BERArREsi on coi
spring 50 is t{r?é:eéi’ nhgfge;_.e essTﬁterr}}go%g;lset(f%é/%&]e%{ ??%%Q%%}séls and

t he presser flnger ourg e la e bracket
48 toward a ir S d} 5 egdﬂp ;ﬁg e pl ate 46.
The slider ho dé 45£g%ség?%gggdégggh§o% d¥2§4% pi vot % y” supported by
a pin 52 bel quddigopubgdespl ate 4GayTeond HEBOS3 MPfle 8bgbigngne end,
a |l ower presser finger 54 recelved in the t rou -hole 47 in | gnirent with

the upper 5&0 duaspeIiésngel 33 apd aaémall!r&w@ic@dln&@pmédly beyond t he
gui de trac The other end 55 of the rocking arm53 is resiliently
connected to ddpPimgleassembly guides 34, 35.
The coupling-assembly guides 34, 35 have a pair
of longitudinal grooves 38, 39 defined in inner lower
corners, respectively, thereof in confronting relation o/
10 to each other and extending over the full length of the
guides 34, 35 for guiding the coupling assemblies 36,
37 as they pass through the grooves 38, 39 in elected
posture. A pair of presser plates 40, 41 is pivotably
mounted on the guides 34, 35, respectively, and they
' 15 are normally urged by a pair of torsion springs 42, 43
to swiﬁg in a direction to close the respective grooves
38, 39. The presser plates 40, 41 are pivotally
‘movable, against the force of the springs 42, 43, to o
swing in the direction indicated by the arrow A (Figure
20 1) in response to engagement with the slider 8 held at
a connected bottom end portion of the slide fastener 1,
thereby allowing passage of the slide fastener 1
through the guides 34, 35.
In the sewing station, there are a pair of
25 parallel sewing needles N, N vertically reciprocably

monted on a sewing machine body (not shown), and a

presser foot F mounted on the sewing machine body and



pl at e 46 w th a conpression coil spring 56 interposed therebetween, so that
t he | ower presser finger 54 is 15 normally urged by the spring 56 in the
bIocklhg p05|t|on of Figure 7. The upper and |ower presser fingers 51, 54
have a-palr of .sl oped gui de surfaces 57, 58, respectively, facing in an
upstrean1d|rect|on of the guide track for snooth reception of a slider 20
(illustrated by phantom|lines) between tmg presser fingers 51, 54. In
operation, a fully closed slide fastenerféhot shown) with a non-auto-| ock

l'id hel d d d f fed i di f th
a1 row 25 X al onBa e B dih e”ﬁ%ﬁiﬁ@%ﬁé{é 360ofaF 4% 6% (e

fastener is bei g fad.d %gﬁieel‘;f £oR 38 RAPEEHINoR k" quLgd by the

gU|de surfaces T Fes resser |ngers 51, 54,

I's caught by th«aorar ? 1319‘551 34 gpd T Pagﬁéne,@dsw%gg@sw%%n

until the slider connetted” bottomor frall porti‘on

of the slide fa% nears rz&é féd‘aﬁhféﬁ%a@ﬁe“ﬁrégsék'c?osﬁg@ge@%'&t the

initially couple ‘oppose fastener strlngers are separated from one anot her
except the cgnnaghad tRpteyam éﬁdt &4 idle tRet eaBribyplibeesl gen in

response to the continued feedi ng of e slide fastener. The further
across the opening 3 w1th a pair of rows of sewing
stitches extending along the inner longitudinal edges
of the respective fastener stringers 32, 33 adjacent to
o/ the coupling elements.

10 Since the slider holder 9 is so constructed to
hold the slider 8 by gripping the slider pull tab 10,
it is suitable for use with auto-lock sliders which
comprise a resilient locking pawl (not shown)
operatively connected to the pull tab 16 and normally

15 ﬁeld in interlocking engagement with the coupling
elements to lock the slider on the'slide fastener
against displacement, the locking pawl being disengaged

\_J from the coupling elements when the pull tab is pulled.

When sewing slide fastepers with sliders of general or

20 non-auto-lock sliders, the apparatus preferably
comprises a modified slider holder 45 shown in Figure
7.

The slider holder 45 includes a bracket 48

secured to a guide plate 46 to overlie the latter in

25 registry with a ;hrough—hole 47 defined in the guide
plate 46. 'The bracket 48 includes a recess 49 in which

an upper presser finger 51 is movably received. A



miO»—anénent of the slide fastener causes the slider to be -forced by the
connected bot,tom end portion of “the slide fastener past the presser fingers -

51, 54 agalnst t he conbined force of the springs 50, 56. The manner jn —~
whi th a conceal ed slide fastener 1 15 with an auto-lock slider 8 nmount el
thereon is sewn to a pair of fabric pieces 2, 2 on the apparatus of Figures
1 through 6 is described hereinbel ow j¢ connectlon with Figures 8(A)

through 8(C). Before the start of sewing work, a pair of 20 fabric pieces

2, 2T introdigadddidn (6 peubpong! 81 o8 gﬁegéwpe i) el foge gopgeal ed

sllde f ast ener aced on ide tra t he qgui te 11

upstream of g Sesderdiables @he"‘b%‘&ck@@ 361 deia %h@'&e%’%é&gafﬂ?c}efolo end

stops (not shown).of the slide fastener Iy close the slide fastener

1. The slidesfiagiengigel dife 'I’&@Eé@dtbnﬁaar{:!ﬂ? §9@<§@c% (Ficit! 'tehe3) bet ween
the cover 13 and guide track 15 and then is pulléd forwardly in a direction

of the arrowpzadkedi!r4es lowr@rd §hedeenragksabitodes ilghasiedy an ext ent
that a top or leading end of the slide fastener 1 reaches the. 5 sew ng

station 55 Thefdlnederos, thdi gbidasphdvanged beyend ltiders Haledehoisler 9, is
mannual | y aned toward the slider holder 9 to uncouple the respective
f ast ener also includes a rocking arm 53 pivotably supported by a
pin 52 below the guide plate 46. The rocking arm 53
has, at its one end, a lower pressef fingér 54 received
in the through—hple 47 in alignment with the upper "/
10 presser finger 51 and normally projecting upwardly
beyond the guide track. The other end 55 éf the
rocking arm 53 is resiliently connected to the guide
plate 46 with a compression coil spring 56 interposed
therebetween, so that the lower presser finger 54 is
15 normally urged by the spring 56 in the blocking
| position of Figure 7. The upper and lower presser
fingers 51, 54 have a pair of sloped guide surfaces 57,
58, respectively, facing in an upstream direction of U/
the guide track for smooth reception of a slider -
20 (illustrated by phanﬁom lines) between the presser
fingers 51, 54.

In operation, a fully closed slide fastener (not
shown) with a non-auto-lock slider held near a top or
leading end thereof is fed in a direction of the arrow.

25 X along the guide track on the guide plate 46. While

. the slide fastener is being fed, the slider is passed

through and is guided by the guide surfaces 57, 58 of



stringers 32, 33 fromthe top end of the slide fastener 1. (This manual
Qperation of'ihq slider is not 10 necessary when sewing a slide fastener
wher ei'n-a di stance between a top end of the slide fastener and a top end of
a pQLr’oF I nt errengaged rows of coupling assenblies, at which a slider is

| ocat’'ed, is greater than the distance between the sewing station 5 and the
15 slider holder 9.) The uncoupl ed porgiqﬁf_of the respective fastener
stringers 32, 33 are then twi sted around i'n opposite directions to direct

(1, COUPLI10 2535 0 o NBYGLEOR BBEPaCRCT 5 €5 PR TR

8(A). The two twiste ringers are passe hou

01,065 "4, 5" AP PURALRR S50 N Bond BB TR

grooves 38, 39 iIn e gul en are rnt uce

sewi ng stalion Sy blle SoUILL s 2SRERILECEy 20, cBRABUEK vt ddie i coves

44 in the 25 presser fToot ubse e gripper I's manually

pul led avay 1T 0ridia 0 nd $pEPRLIA! of NenbOSEeag! rhlelRIS OBuz Pl i Ng

23. Wile maintaining this condition, the pull tab 10 of the slider 8 is
forced into tshe gk Wind di® & | PHCEudS aﬂNgat;aﬁ.entS, ¢Redltn i 41, presser

pads 27, 28, as shown in Figures 4 and 5. w, the slide 5 fastener 1 and
the fabric piecemubled dppdedd fastdfer stringers are separated from
one another except the connected bottom end of the
slide fastener by the slider in response to the
—/ continued feeding of the slide fastener. The further
10 movement of the slide fastener causes the slider to be
- forced by the connected bottom end portion of the slide
fastener past the presser fingers 51, 54 against the
- combined force of the springs 50, 56.
The manner in which a concealed slide fastener 1
15 with an auto-lock slider 8 mounted thereon is sewn to a
pair of fabric pieceé 2, 2 on the apparatus of Figures
1 through 6 is described hereinbelow in connection with
U Figures 8(A) through 8(C).
Before the start of sewing work, a pair of
20 fabric pieces 2, 2 is introduced into the sewing
station 5
(Figure 1), while a concealed slide fastener 1 is
placed on the guide track 15 of the guide plate 11
upstream of the slider holder 9, with the slider 8 held
25 against top end stops (not shown) of the slide fastener
1 to fﬁlly close the slide fastener 1. The slide

fastener 1 is inserted into the space B (Figure 3)



positidn.of-Figure 8(A) in which the tw sted uncdupled“portions of the
respective stringers 32, 33 are superinposed over-the respective-fabric
pi.eces 2, 2, the sewing needles N, N and the presser foot F being 10, -~

-~

omtted for clarity. Then a start button (not shown) is depressed whereuggn
the presser foot F and the sew ng needles N, N descend, and the sew ng
operation starts. Throughout the sewjg operation, the sewn article, i.e.
the slide 15 fastener 1 and the fabric pieces 2, 2 are advanced by the feed

dog (not showetweént BReSeVBE TBCIHNGE gulide e fdvek S15 dghdBthenl @gked in
position on the slider holder 9, the fastener stringers 32, 32 are

aut omat i cal | yupledr Eesivaeliy yuniaowp dd et xeVeE tohé herfawr Cc (piigaee 20 as
the sewi ng operation proceeds. As the slide fastener 1 is advanced, the
slider 8 is blougwardntbeesgawdagestatiiidn thecxosneirt 20 -6rteam ehdtparti on
of the slide fastener 1 whereupon the slider 8 is subjected to the

t ensi oni ng foopecappkaddng 2Rdt oft HhestaslinierSas2enésf byrehehksedhetag. The
further novenent of the slide fastener 1 causes the resilient head 21 of
the gripper g8wingdstengage Strofhehesldsdesr 8, widiclyahast admantedce of the
tension spring 23 (Figures 6 and 8(B)). Subsequentlf, the slider 8 and the
pul | tab 11 beyondrtbe syides Beldan ¢hd bdrmannuallyhwoved toward

the slider holder 9 to uncouple the respective fastener
stringers 32, 33 from the top end of the slide fastener
1. (This manual operation of the slider is not KJ

10 necessary when sewing a slide fasﬁener wherein a
distance between a top end of the slide fastener and a
top end of a pair of interengaged rows of coupling
assemblies, at which a Slider is_locaﬁed, is greater
than the distance betﬁeen the sewing station 5 and the‘

15 slider hdlder'9.): The uncoupled portions of the.

respective fastener stringers 32, 33 are then twisted
around in opposite directions to direct the coupling
‘assemblies 36, 37 away from each other, as shown in W,
Figure 8(A). The two ﬁwisted stringers 32, 33 are

20 passed though_the respective guides 34, 35 with the
coupling assemblies 36, 37 guided in the respective
grooves 38, 39 in the guides 34, 35, and then are
introduced into the sewing station 5 with the coupling
assemblies 36, 37 guided in the grooves 44 in the

25 presser foot F.

Subsequently, the gripper 18 is manually pulled

away from the cover 13 against the force of the tension



sii"de- f ast ener, ‘to nove past the presser pads 27, 28 5 against the
resiliency of. the head 21 of the gripper 18 (Flgure 8(C)). As the bottom
end dT‘the slide fastener 1, where the slider 1 is positioned, reaches the
gU|ges 34, 35, sthe presser plates 40, 41 are angularly noved upwardly 10
(arrdws A in Figure 1) by the coupling assenblies 36, 37 against the bias
of the torsiton springs 42, 43, for therggy-allomﬁng the connected bottom
end of the slide fastener 1to pass throadh the guides 34, 35

nobst ruct edl b nt | e I r.g.15 di at
gonant gd bot%/o n%gg#j?t he%rslf'r% HF%E?@?\'@FLQ% gglﬁ':soa%nes %21 se%{é]n? slt ation
o o SLi ger detegh of (0! RUORT akpo4eS <2 (LOUIRN] ildNle 'ad e

O%acﬁ %‘?’1 1rea(§§'

machine 4 to start tuc e Sew ng are cut and t]he presser

foot Fis then 4aised, 205 { gnCERLAAL S Eaﬁgaleewlm YrddesQidyw FRohi ne

4. As shown in gure 8(C), the sewing stitches extend fromthe top or the
| eading end of jde éé'Qﬁoﬁﬁsiﬁnﬁig&r§§d4tahm Bat e N terd diaes! i der 8

di sposed at the connected bottom or the trailing end ‘of the slide 25
fastener 1. 4dpofastéeséngl nan@nehe ghbkhe pliedes &,t @ tdie tiwldnih ofhd he
slide fastener 1, the opening 3 of the fabric pieces 2, 2 are fully cl osed,
as shown in pogit fo®. of Figure 8(A) in which the twisted uncoupled

portions of the respective stringers 32, 33 are
superimposed over the reepective fabric pieces 2, 2,
—/ the sewing needles N, N and the presser foot F being
10 omitted for clarity.
Then a start button (not shown) is depressed
whereupon the presser foot F and the sewing needles N,
N descend, and the sewing operation.starts. Throughout
the sewing operation, the sewn article, i.e. the slide
15 fastener 1 and the fabric pieces 2, 2 are advanced by
the feed dog (not shown) of the sewing machine. Since
the slider 8 is locked in position on the slider holder
W, 9, the fastener stringers 32, 32 are automatically
progressively uncoupled and sewn to the fabric pieces
20 ae the sewing operation proceeds.
As the slide fastener 1 is advanced, the slider
8 is brought into engagement with the connected bottom
end portion of the slide fastener 1 whereupon the
slider 8 is subjected to the tensioning force applied
25 to the stringers 32, 33 by the feed dog. The further
movement of the slide fastener 1 causes the resilient

head 21 of the gripper 18 to disengage from the cover



7

The  apparatus of the present invention is especially useful in the sew ng
of .conceal ed slide fasteners, as described above. However, it is+clear 5
t hat. non-conceal ed or exposed slide fasteners may be well sewn with the -

~

apparatus of -the invention. Such assenbly is illustrated in Figures 10(Ajw
and 10(B). As shown in Figure 10(A), before being sewn to a pair of opposed
fabric pieces (not designated), an 10xCexposed slide fastener 59 i's opened
fromits top end to an extent by noving a slider 60 toward a bottom stop 66

secured to al%ogatﬁa[r@er? . zgx?étEQPch ak[‘ghg' k4o Sfias! E‘s’b‘?:lri]nggg-z 3 e UligoLp! ed

stringers 62,776 ed aroun | rect i nitra opposed” coupl i ng

60 15 hol d o CHE' T3 B hol daroaueREyi, S A o, & b IR pdthes, 11

60 is held on sl 1 der esses, the

stringers 62,03 @ & At BIBELE 3L Y LRECBEEESIY &l AUl G Nt one anot her
until the slider 60 Is engaged b% the bottom stop 66. 20 The further

nmovement of td1e dast £esnst | i PgChsveBpat® ¢ReSPrddHersigdies P, togbe forced
by the bottom stop 66 past the slider holder 9, as shown in Figure 10(B)

The exposed Hgdimdnstipmere591ibnsysednthe head@l of Hbracipoeeessi s
shown in Figure 11, the fastener 59 25 being fully closed by the
slider.60. |nriarsev8 0g) bf the exposed slide fastener 59, the guides 34,
35 and the presser foot F shown in
As the bottom end of the slide fastener 1, where
the slider 1 is positioned, reaches the guides 34, 35,
the presser plates 40, 41 are angularly moved upwérdly -

10. (arrows A in Figure 1) by the coupling assemblies 36,

37 against the bias of the torsion springs 42, 43, for

thereby allowing the connected bottom end of the slide

fastener 1 to pass through the guides 34, 35

unobstructedly. Subsequently, when the slider 8
15 disposed at the connected bottom end of the slide

fastener 1 approaches the sewing station 5, a slider

detector (not shown) issues a command signal to the

sewing machine 4 to start back tucking. The sewing O

threads are cut and the presser foot F is then raised
20 to terminate the operation 6f the sewing machine 4. As

shown in Figure 8(C), the sewing stitches extend from

the top or the leading end of the slide fastener 1 and

terminate short of the slider 8 disposed at the

connected bottom or the trailing end of the slide
25 fastener 1. Upon sliding movement of the slider 8 to

the top end of the slide fastener 1, the opening 3 of

the fabric pieces 2, 2 are fully closed, as shown in



Figure 1 are replaced respectively by a pair of guides and a presser -
(ni ether shown) which are nodified to have respective gui de grooves capabl e
of gufdi@g the coupling elements 64, 65 during the sewi ng operation. 5

As described above, according to the present nethod, since the slider
hol di ng station, where two fastener stringers are automatically
progressively uncoupl ed, is disposed adbzcent to the sewing station, the
uncoupl ed portion of the respective strihgers are 10 relatively short and
hence they are unlikely to displace in a longitudinal direction with

respect to one B¥P#FRr9when subjected to a tensioning force during the
sewi ng operation. The fastener stringers free of relative displacenent can
be sewn neatly to the TB®r#BPasappaces. thecrassest dmvemdddian urtoupl i ng of
t he pair of fastener,s#g%nger , semﬁng efficiency is very high even when
remar kabl y | onRETRAT B Rt Wl ot B EBepaewdngr 64, coscesdedbiskide cl ose
posi tioni ng of hqésemﬁng stati-on d thg slideg hol di ng .pos,i ti an,

uni nt ent i onal TSRS i 25t ARECT hB8r APRESuncHOWPY¥E st fithddt PFA5 ons can
be prevented, st rlnger 1th the fabri Leges .sewn thereto gan be
coupl ed t oget het-rq]a‘sacm%?ﬂhlgoﬁ?%%%$ %Ecﬁ??gﬁﬁé gkléﬁyf U 91 t he
fabric pieces e e o i rs. 25 . Accor di t.o the
present appar aﬁﬁa%?%ﬂa‘f?@?u%@%u%# P%’ggngt ﬁ% 5‘§|er taventdlter r%'ﬁr} ngers

and automatic rel&amiyy o8 {1fustidELaCRl PEqRER'®Y8AYY ana 10(B).

As shown in Figure 10(A), before being sewn to a
pair of opposed fabric pieces (not designated), an
10 exposed slide fastener 59 is opened from its.top end to
an extent by moving a slider 60 toward a bottom stop 66
secured to a bottom end portion of the slide fastener
59. The uncoupled stringers 62, 63 are twisted around
to direct initially oppésed coupling elements 64, 65
15 away from each other. Then a pull tab 61 of the slider
60 is held on the slider holder 9. As the sewing
operation progresses, the stringers 62, 63 are
I\ - automatically progressively uncoupled from one another
until the slider 60 is engaged by the bottom stop 66,
20 The further movement of the fastener stringers 18, 19
causes the slider 60 to be forced by the bottom stop 66
past the slider holder 9, as shown in Figure 10(B).
The exposed slide fastener 59 thus sewn to the pair of
fabric pieces is shown in Figure 11, the fastener 59
25 being fully closed by thé slider 60.
In the sewing of the exposed Slide fastener 59,

the ‘guides 34, 35 and the presser foot F shown in



‘the slider .hol der di'sposed on the fastener gUide adj acent to the sew ng
~statdon. The slider holder is sinple in construction and can be
manufactured at | ow cost. Reference is directed to our co-pending paten

application 5 No. 86 05258 (Serial No. 2 172 017 )»0f even i
date herewith (230P51554) entitled "Method and apparatus for sewing a slide
fastener to fabric pieces". * C L- .S * CLAIMS: - 1. A nethod of
sewing a slide fastener to a pair of f i c pieces, the slide fastener

t

—

=~

including a paéfg\mefBsaﬁeei—egu!abaae&%s@&tﬁ@ﬂ;ﬂesy s i glabkecpngandes al ong

the fastener stringers for opening and closing t

e slide fastenér, the

slider includifgdaappresaety (medblee RMHdwn)akvhissh dar@thedi£oaar tsi ng the
steps of: (a) supplying the pair of fabric pieces to a sewing station
defined by a sexwagraspitdeivelguide grooie)s idHdpaisiesi ol ghedpagr thk
fastener stringers, as superinposed over the respective fabric pieces,
the sewi ng st atouml fngnedemeptand 4powtsi durding hrhes| sekei hqsoperativhil e
turning the top end portions of the pair of stringers upside down so that
the stringe&rs assune Asi desdrpbedt abowvei,n according to the present

10

15

20

25

method, since the slider holding station, where two
fastener stringers are automatically progressiveiy
uncoupled, is disposed adjacent to the sewing stétion,
the uncoupled portion of the respective stringers are
relatively short and hence they are unlikely to |
displace in a longitudinal directiqn with respect to
one another when subjected to a tensioning force during
the.sewing operation. The fastener stringers free of
relative displacement can be sewn neatly to the fabric -
piéces. Because of automatic uncoupling of the pair of
fastener stringers, séwing efficiency is very high even
when femarkably long slide fasteners are to be secured.
Because of the close positioning of the sewing station
and the slider holding position, unintentional
asymmetric twisting of the uncoupled stringer portions
can be prevented. The stringers with the fabric pieges
sewn thereto can be coupled together smoothly without
occurrence of any inward bulge of the fabric pieces
between the:opposed stringers.

According to the present apparatus, automatic
uncoupling of the pair of fastener stringers and

automatic releasing of the slider can be achieved by

to



15 mrror symmetry-with respect to the longitudinal centerline of the
.slide fastener; (c) releasably holding the slider at a hol ding position
upstream and adjacent to the sewing station; 20 (d) sew ng
the pair of fastener stringers to the resgee%tive fabric pieces fromthe top
end portion of the slide fastener in the ing station while automatically
pt-ogr essi vel y uncoupling the pair of fastener stringers at the hol ding
position as said 25 sewi ng progresses; and (e) releasing the slider in

to t t . th tt d ti f th lid
esponce Lo, Uhg SGRSURL olopleebatlam sad DL bR OLthe SR
o er o gl el P 0L Bl ol 0650 IeRSl LEREACLTS, L5t

stringers and relwease "t herefrom

hol di ng bei ng_achi guedeh d BRI g, Lhgy pull tab of the auto-lock slider. 3.

A nethod of sewing a sllﬁggéastenerg:?o a pair of fabric pieces, the slide

fastener including ga.dfddpatriOhifaskangs ri hS; [ s Skidable on

and al ong the fa_sten%_r st?%_nlgerjé %f)tr oper?i%%g @a% (E:Trgd;?ﬁgeﬁgg‘gﬁ%léig‘?

fastener, thegsldglarsasac! udi NGeaid Bt & 1472 017 ) of even date herewith
(230P51554) entitled "Method and apparatus for sewing a slide

fastener to fabric pieces®.



movabl e bull tab, said met hod conprising the steps of: (a) sUppIying t he
pair of fabric pieces to a 15 sewi ng station defined by a sew ng rachi ne;

(b) ' ing the pair of fastener stringers by noving the slider
frommummmmmmlon toward a bottom end portion of the-slide fastener; ‘s
(¢) ™ntfoduci®hgsthé uncoupled portions of the 20 pair of fastener
stringers, as superinposed over the respective fabric pieces, to the sew ng
station fromthe top end portion of the slide fastener, while turning the
top end portions of the pair of uncoup stringers prtins upside down so
that the uncoupl ed stringers portions “dssune tw sted 25 positions in mrror
symetry mﬁthctmggget to the longitudinal centerline of the slide fastener;
(d) releasably holding the slider at a hol ding * C L MSs *

position upstream bf ahdnathadent sewitg sedlidetBastanerefosawi ng the
pair of fastener stringers to the respective fabric pieces fromthe top end
portion of S m&& Nf deabrigtpherepn the Sdviidey fasienem neledangodatically
progressively uncoupling the pair of fastener stringers at _the hoIding

position as s&atEF nERAPFBRRESSESingRg S ANG & &lidRy t hbidableropnpan

response to the ) ) )
5 along the fastener stringers for opening and closing

the slide fastener, the slider including a pivotally
movable pull tab, said method comprising.the steps of:

(a) supplying the pair of fabric pieces to a o/
sewing station defined by a sewing machine;

10 (b) introducing the pair of fastener stringefs,
as superimposed over the respective fabric pieces, to
the sewing station from a top end portion of the slide
fasterer, uhile turning the top end portions of the pair of stringers upside
down so that the stringers assume twisted positions in.

15 mirror symmetry with respect to the longitudinal
centerline of the slide fastener;

{c) releasably holding the slider at a holding -g/
position upstream and adjacent to the sewing
station; '

20 (d) sewing the pair of fastener stringers to the
respective fabric pieces from the top end portion of
the slide fastener in the sewing station while |
automatically progressively uncoupling the pair of
fastener stringers at the holding position as said

25 sewing progresses; and

(e) releasing the slider in response to the

engagement of the bottom end portion of the slide



10 engagenent of ‘the bottom end portion of the sllaE\F§§F5ﬁ6r~kah\LQ§
.slider. "4. A method according to claim3, for use of the
auto-lock type normally | ocked in position onthef ”llm and
rel eased 15 therefromwhen the pull tab is pulled, Sai4d

actii‘eved by gripping the pull tab of the auto-lock. slider. 5. An apparatus
for sewing-a slide fastener to a pair of fabric pieces, the slide fastener
including a 20 pair of fastener stringers and a slider novable on and

al ong the fastener stringers for opening and closing the slide fastener,
the slider including a pivotally novable pull tab, said apparatus
conprising: (a) a table; 25 (b4 sewi ng station defined by a
doubl e- needl e sewi ng machi ne nounted of >aid table for receiving the slide

fastener and tm%é%ﬂéefﬁ {@@ré péffgér[n respective superinposed

rel ati onshi p; 5 st e drsposed upstream of said sewing station

for guiding the pair of fa&rxg?tk%&%éc dﬁ.ﬁge'ﬁél 1Raqed ,r oAt I%%t a,ﬁ;]é-?‘l d

sewing station; 5 second gul de supported ‘on sai e and

di sposed aboveasagldlééf £ Otthglea fob- SHRROE HBI nbkGalllyda Jadiengl with the

pair of fastener stringers
position on the fastener stringers and released

5 therefrom when the pull tab is pulled, said holding
being achieved by gripping the pull tab of the

—/ auto-lock slider. |

3. A method of sewing a slide fastener to a
pair of fabric pieces, the slide fastener including a
10 pair of fastener stringers and a slider slidable on and
along the fastener stringers for opening and closing
the slide fastemer, the slider including a pivotally
movable pull tab, said method comprising the steps of:
(a) supplying the pair of fabric pieces to a
15 sewing station defined by a sewing machine:;

\J (b) -partially uncoupling the pair of fastener
stringers by moving the slider from a top end portion
toward a bottom end portion oflthe~slide fastener;

.(c) introducing the uncoupled portions of the
20 pair of fastener stringers, as superimposed over the
respective fabric pieces, to the sewing station from
the top end portian of the slide fastener, while turning
the top end portions of the pair of uncoupled stringers portions upside doun so

that the oncoupled stringers portions assume twisted

25 positions in mirror symmetry with respect to the
longitudinal centerline of the slide fastener;

(d) releasably holding the slider at a holding



‘partially uncouplted froma top-end portion of the slide fastener, and for
gui di ng the uncoupled portions of the 10 pair of fasStener stringers to said =

sew ng st aty mt turning of the top end portions of the, —~
yncoupl ed gllmHMIWHH'wm upsi de down so that the uncoupl ed stringer ot
portions assure tw 8te# positions in mrror symetry with respect to the

| ongi tudi nal centerline of the slide fastener. and 15 (e) "a slider
hol der di sposed on said second gui de adjacent to and upstream of said
sewi ng station-for tenporarily holding the slider, said slider holder

rel easing the slider in response to thelipgagenent of a bottom portion of
the slide fastener with the slider, Zoé?hereby automatically progressively
uncoupling thedsiti®h fupsteam St bENARES adYd i kb Seyd Nge BBl Ne is
operating. 6. An apparatus according to claimb5, said slider holder

I ncluding a paitatoiogfip fingers urged 25 toward each other to arrest the
novenment of the slider until after the slider is engaged by the bottom end
portion of the slide {astsawing thé p@irl ofMfdstenel8strindarappar ahes
according to claim6, said grip fingers being disposed in a plane parall el
to the generalre$paet bvet fsbsicdpikaetseferom the top end portion of

5 the slide fastemer in the sewing station while
automatically progressively uncoupling the pair of
fastener stringers at the holding position as said W
_sewing progresses; and
(f) releasing the slider in response to the
10 engagement qf the bottom end portion of the slide
fastener with the slider.
4. A method according to claim 3, for use with
a slider of the auto-lock type normaliyllocked in
position on the fastenef stringers and released
15 therefrom when the pull tab is pulled, said holding
being achiéved by gripping the pull tab of the
auto—léck.slider. |
S. An apparatus for sewing a slide fastener to
a pair of fabric pieces, the slide fastener including a
20 pair'of fastener stringers and a slider movable on and
along the fastener stringers for opening and cloéing the
slide fastener, the slider including a pivotally
movable pull tab, said apparatus comprising:
(a) a table;
25 ' (b) a sewing station defined by a double-needle
sewing machine mounted on éaid table for recei&ing the

slide fastener and the pair of fabric pieces in



8: An apparatus according to claim6, said grip 5 fingers—being disposed i'n
.a plane perpendicular to the general plane of the slide fastener. 9. An
apparatus according to claimb5, said second guide |Um m H!””ﬂﬂlﬁ pl at e
defining thereon a guide track along which the slid€] ; , said
107sl i der hol der including a cover nmounted on said guide plate &boVe said
gui de_ track and having a groove extending longitudinally of said guide
track, said slider holder further including a generally Y-shaped gri pper
having a leg received in said groove and a 15 bifurcated resilient head
projecting outwardly from said groove t rd said sewi ng station and

| ocki ngly engageable with said slider, d" neans for urging said gripper

away fromsaid_sewing.station to thereby .contract. said resilient head. 20
10. An apparatﬁ§938gﬁyaiﬁ&pF51@P&%% ,géﬁﬁﬁfo éhh&yhaving a flared end

facing tovard said sew.go,statisgn, s9cd Nidducal sbdesidgent bggg of said
Y-shaped gri pper having a connect &d end po§1|on conpl'enentary 1 n contour
with said flar ' or i . t oL €l to.claim
o said siider Perad, bRl Erl R ina kL RARPHE HAEETLEAM 0
lateral spaced relation to said sewing station;
5 (d) a second guide supported on said table and

disposed above said first guide for supporting the

slide fastener with the pair of fastener stringers

~ partially uncoupled from a top end portion of the slide
fastenef, and for guiding the uncoupled pdfifons of the
10 pair of fastener stringers to saié.éewing station so as
to permit turning of the top erd partions of the ‘uncoupled stringer portions
upside down so that the uncoupled stringer portions assume tuwisted
positions in mirror symmetry with respect to the
longitudinal cenrterline of the slide f‘asténer. and
15 ' (e) a slider holder disposed on said second
:_ quide adjacent to and upstream of said sewing station far
N

temporarily holding the slider, said slidsr holdér -
releasing the siider in response to the engagement of a
bottom portion of the slide fastener with the slider,
20 thereby automatically progressively uncoupling the pair
of fastener stringers while said sewing machine is
operating.
- 6.  An apparatus according to claim 5, said
slider holder including a pair of grip fingers urged
25 toward each other to arrest the movement of the slider
until after the slider is engaged by the bottom end

portion of the slide fastener.



extendimg N allgnnent mnth said groove away fromsaid sewi ng station

a bolt end of said support plate, said urging-means
corrprl Si @g!ﬂ !ﬂlﬂ"ﬂm i ng acting between said | eg of said Y-shaped 5. -~
gr sat +12. An apparatus according to claim1l, said bolt
being adjustably novabl e for axial displacenent. 13. An apparatus according

to claim?9,

pads di sposed at an open end of said-bidgir€ated resilient head. 14. An
apparatus according to claim9, said Y-shaped gripper conmprising a pair
| eaf springs joined tdget har agpared usnciaoak diemg taot olaiM- Shapeidigrip

15. An apparatus according to claimb5,
pl at e defi ni ngf ihgersnbeigygi désposeld dlrory pland pacailedetbashener is fed,

and -

sai d Y-shaped gripper including a pair of opposed presser 10

of

and a through-hol e communicating with said guide track, said slider holder
i ncludi ng an uppeergti planagef 2ber ediildeerfidgtemanmbl y di sposed above said
guide track in registry with said through-hole, and a_lower grip finger
resiliently novably récelﬁédapﬂaﬁﬂﬁm&fﬁqngﬁﬂknﬂet%nﬁlﬁamtﬁy 9@6ﬁe@ﬁhﬂ;
into said guide track, said upper and |ower grip fingers being 2

resiliently5 urfbagesfabaisgcRisPRaed d ha P1iare sperRendhEPepE! \ngerthele An
apparatus according to ¢laim 15, said

10

15

20

25

general plane of the slide fastener.

8. An apparatus according to claim 5, said
second guide including a guide plate defining thereon a
guide track along which the slide fastener is fed, said
slider holder including a cover mounted on said guide
plate above said guide track and having a groove
extending longitudinally of said guide track, said
slider holder further including a generally Y-shaped
gripper haviﬁg a leg received in said groove and a
bifurcated resilient head projectin§ outwardly from
said groove toward said sewing station and lockingly
engageable'with said slider, and means for urging said
gripper away from said sewing station to thereby
contract said resilient head.

10. An apparatus according to claim 9, said

‘groove having a flared end facing toward said sewing

station, said bifurcated resilient head of said
Y-shaped gripper having a connected end portion
complementary in contour with said flared end of said
groove.

11. An apparatus according to claim 9, said

slider holder further including a support plate

sai d second gui de including a guide



-.~30 - slider holder including a bracket nounted ©n said guide plate above-

‘said guide track and having.a recess opening to sgj ' ﬂttu“said
“upper- grip finger nmovably retained in said recessﬂl Iﬂm‘ mml stlon coil 5
spL;ng received in said recess and acting between sal @ bkacket® and said

upper grip finger to urge the latter toward said guide track. 17. An

appar atus according to claim 15, said slider holder including a rocking arm
pi votably nmounted 10 on said second gdi 2§ bel ow said guide plate, said

| ower grip finger being disposed at one end of said rocking arm and a
conpr essi on coidxtanding aict | abl penewenwithdsguddgrpbaee away tfi¥onotdadrd end
of said rocking armto urge said |lower grip finger toward. said upper grip
15 fi nger. 18.Sewinﬂnﬁﬁaﬁi@nao%@@dan@ogb gegpredstosai dissgdr qfower
grip fingers having a pair of_ sloped guide surfaces, respectively, facing
toward an upstr%i%é%ﬁ?&&ﬂﬁ%wpkﬁt%ajﬂagﬁiEéglﬂgaﬁﬁanﬁoc°mpr151“39? A net hod
of sewing a slide fastener to a pair of fabric pieces substantially as
described wit h Yd¥EUhEPE P9 RCERIPARYPRY 8RrAGi h8Y. ©F0 saigh Yyskaeads
substantially as .described wi{ re{erence to and as illustrated. in the
acconpanyi n§ dieRiRREE. sald bolt. :

12. An apparatus according to claim 11, said
bolt being adjustably movable for axial displacement.

13. An apparatus according to claim 9, said
Y-shaped gripper including a pair of opposed presser

10 pads disposed at an open end of said bifurcated
resilient head.

.. ... 14 An apparatus according to claim 3, said
Y-shaped gripper comprising a pair of leaf springs
joined together at one end and bent into a Y-shape.

15 15. Aan apparatué according to claim 5, said
second guide inclﬁding a guide plate defining thereon a
guide track along which the slide fastener is fed, and

W a through-hole commupicating with said guide track,

said slider holder iscluding an upper grip finger

20 resiliently movably disposed above said guide track in
registry with said through-hole, and a lower.grip
finger resiliently movably received in said
through-hole and partly projecting into said guide
track, said upper and lower grip fingers beiﬁg

25 resiliently urged toward each other to hold the slider
therebetween. | |

16. An apparatus according to claim 15, said
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slider holder including a bracket mounted on said guide'

plate above said guide track and ha@ing.a recess
opening to said guide track, said upper grip finger
movably retained in said recess, and a compression coil
spring received in said recess and acting between said
bracket and said upper grip finger to urge the latter
toward said guide track.

17. An apparatus according to claim 15, said
slider holder ingluding a rocking arm pivotably mounted
on said second guide below said guide plate, said lower
grip finger being disposed at one end of said rocking
arm, and a compression coil spring acting between said
guide plate and the other end of said rocking arm to
urge said lower grip finger toward said upper grip
finger.

18. An apparatus according to claim 15, said
upper and lower grip fingers having a pair of sloped
guide surfaces, respectively,‘facing toward an upstream
direction of said guide track.

15. A method of sewing a slide fastener to a paif of
fabric pieces substantially as described with reference to the
accompanying dramings.

20. An apparatus substantially as described with

reference to and as illustrated in the accompanying drawings.

\/



