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(54) METHOD OF AND APPARATUS FOR FINISIQNG 

SLIDING CLASP FASTENERS 

(71) We, YOSHIDA KOGYO 
KAB USHIKI KAISHA, of No. 

.1, Kanda Izumi-cho, Chiyoda-ku, Tokyo, 
1 apan; a; corporation duly organized under 

5 the law8 of Jap~ do hereby declare the 
invention, for which we pray that a patent 
~y be granted to us, and the method by 
.which it is to be performed, to be particu­
larly described in and by the following state-

10 .ment:-
·. This· invention relates to a method of an 

apparatus for finishing sliding clasp fasteners 
and more particularly to such method and 
apparatus which is designed to apply end 

15 stops to and cut intere:ngag00 fastener 
stringers of continuous length into individual 
product lengths. . 

In the production of individual lengths of 
slide fasteners from a continuous length chain 

20 thereof, it has been the conventional prlliCtice 
to remove a group of fastener elements at 
predetermined intervals thereby providing 
"element-free gaps" on the fastener stringers, 
apply bottom end stops to endmost elements 

25 adjacent one end of each element-free gap~ 
and subsequently cut the fastener ·stringers at 
a midpart of the gap to produce desi,red 
individual lengths of fastener. Thereafter, 
the fastener is finished by assembling thereon 

30 a slider and a top stop. 
. Following the recent trend of massive pro­

duction of ready-made or semi-finished gar.;. · 
ments such as trousers and· similar articles, 
the garment manufacturers prefer to purchase 

35 a continuous length, instead of measured 
individual lengths, of sliding clasp fastener 
and cut the stringers to desired product 
lengths at their · end. Then, they assemble 
the fastener stringers with sliders and end 

40 stops in the course of sewing or otherwise 
attaching the fasteners to garments and the 
like. This practice is advantageous in that 
the manufacturers can freely select the cutting 
lengths of fasteners to suit their particular 

45 application and further in that they. can. 
dispense with added process of forming "ele­
ment-free gaps" or attaching top end · stops 
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beforehand depending upon the nature of 
garments, thus offering a saving in the manu-
facturing costs. 50 

However,· despite the increasing demand 
for process and apparatus which will carry 
out the above garment-manufacturer$' practice 
with reasonable efficiency, many difficulties 
have been experienced in automating the 55 
same. The most critical problem has been 
with the technical steps required to feed 
the fastener stringers exactly for a desired 
_selected distance and stop the same precisely 
at . a predetermined point of the assembling 60 
station in the absence of "element-free gaps" 
.which would serve as a target for detecting 
or determining the precise position in which 
the fastener strings are assembled with bottom 
end stopfi and cut to measured individual ·65 
lengths. Another thing is that it has been 
difficult to feed the ensuing fastener stringers 
to the assembling station after the preceding 
stringers have been assembled and separated. 
Prior to the present invention, no processes 70 
or apparatus have been proposed which can 
overcome the above difficulties and accom­
plish the fastener :finishing operation auto­
matically and efficiently as desired by the 
garment manufacturers. 75 

It. is an. object of the invention to provide 
a novel process and apparatus which will 
render it possible to manufacture selected 
lengths of sliding clasp fasteners attached 
with bottom end stops from a continuous 80 
length in an automatic cycle of ·operation 
and with a maximum rate of production·. 

From one . aspect the invention: consists in 
a process for the production of measured 
lengths of sliding clasp. fastener units having 85 
bottom end stops from a comin1'.ous length of 
interengaged fastener stringers· comprised of 
a pair. of opposed stringer tapes carrying 
along their respective longitudinal edges two 
rows of continuously meShed fastener ele- 90 
ments, which process comprises holding the 
fastener stringers closely adjacent the longi­
tudinal edges of their stringer tapes along 
which the rows of fastener elements are 
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secured, feeding the fasten~ stringers inter-­
mittei:µ:ly in a horizon~th. of .DJOvmient 
for a distance cones k!g to a ~~ 
length of im individu · · product fasterter; dis-

5 ·. continui~ 41e feeding of the fastener 
String~ appJ.yq a bottom end stop to .tM 
f~~ s~ adjacent a leading end 
~' ~ c0tting the fastener stringers at 
a J>Qip.~ fo~ly beyond said bottom end 

10 
·SfOJ~ another aspect the invention con­
sists in apparatus for the production of 
measured lengths of sliding clasp fastener 
units having bouom md stops fl'Q1ll a con-

15 tinuous length of interengaged fastener 
stringers comprised of a pair of opposed 
stringer tapes carrying along their respective 
longitudinal edges two rows of continuously 
meshed fastener el~, which appm:atus 

20 comprises in combination; a feeding means 
comprising a drive roller and an idling guide 
.-oiler arranged in vertically opposed relation 
for driving frictionally therebetween the 
fastener stringers intermittently· for a pre-

·25 dete:r;mined distance in a horizontal direction, 
said. guide roller having opposite circum­
ferential ribs dis~ in use astride the two 
coupled rows ·of fa.steller elements. and 
adapted to hold the stringer tapes against 

·30 the- periphery of said guide roller and a 

==~~==st::!!: 
. date said coupled rows of elements; a guiding 
means located at one end ~iately 

·35 adjacent said feeding means and COlJllPrising 
an elongated panel· having opposed pal"3ilel 
guide• rails defioin · therebetween a guide 
channel dimension:f to conform· substantially 
with the width ·of said coupled rows . of 

® fastener eleme.nts; a bottom end stop apply­
ing means located i~y . adjacem: to 

the other end of said guiding means and 
comprising a vertically reclprocable punch 
and a stationary cl~g die ~ting 

45 therewith for applying bOttom end stops to 
said fastener stringers; and a cutting means 
located forwardly of said bottom end sto_p 
·applying ·means and comprisi°" a vertically 
:i:'eciprocable cutter and a coacttng stationary 

50 cutter for cutting said fastenerstrlngeis assem­
bred with bottom· end stops to measured 
individual lengths. 

· One ·methoo of performing the invention 
will now be described with reference to the 

55 a.ccompanying drawiilgs, m which:~ . 
Figure 1 is a plan view· of a length of 

Sliding clasp fastener stringers attached with 
botl;om. end stops Qf p=etermined. interv.ali;, 
the thickened solid lim being utilized to 

60 indicate the position in , which the stringers 
are cut to individual lengths; · 

Figure 2 is a longitiif.inal · side elevation 
of a fastener finishing apparatus acwrding to 
the invention; · 

65 Figure 3 is a cross-sectional view of a 

feeding· means for feeding the fastener , J 

stringei:s intennittently; anti. . · · · ~ 
figure 4 is ·a cross.-sectional vieW of a . ·• 

guiding means for guiding the movement of. 'S£--~ 
the fastener stringers. . 'iti1 

Referring now .to the drawings and Figure 
1 in particular, there is shown a continuous 
lengtli of interengaged fastener stringers F . 
which comprises a pair of opposed stringer 
tapes T, T each carrying along their respec- 75 
tive longitudinal edges a row of fastener ele- · 
men.ts E, the stringer tapes being coupled 
together through the medium of the fastener 
elements E which have been: meshed with 
one ariOtber. The fastener stringers F are 80 
not provided with pre-formed "element-free 
gaps or spaces" which are utilized as a target 
for cutting the stringers to measured lengths 
aecording to the conventional practice. 

fa preferred form of appararus which is 85 
empl0yed to carry out a process in accord­
ance with the i111Ventlon is shown in Figwe 2, 
and. this apparatus designated at 10 generally 
comprises · a feeding means 11. for fe.eding 
the fastcmer stringer& F intermittently in a 90 
horizontal path of movement, a guiding 
means 12 for guiding the movement of the 
fastener stringel:s F, a bottom end stup apply-
ing meia.ns 13 for applying bottom end stops 
to . the fastener stringers, a cutting means 95 
14 for cutting the fastener stringers into 
individual measured lengths, and a with­
drawal means· 15 for withdrawing the cut-off 
fastener stringers. 

The feedirig means 11 comprises a pair 100 
of rollers . 16 and 17 arranged in . vertically 
opposed relation such that the fastener 
stringers F are engaged between the peri­
pheries of the two rollers and frictiOOally 
dri~ thereby in a horizontal direction to- 105 
ward an ·assembling and cutting station later 
described. The lower roller 16 is a drive 
roller connected to a motor not shown and 
also to a pulse wheel 18 through a suitable 
gear arrangement not shown. The amount 110 
of each intermittent cycle of rotary move.:. 
ment of the drive roller 16 .which determines 
the length. of individual product fasteners to 
be produced from the ·stringers F is pre-set 
by a suitable electronic control device such 115 
as a digital counter not shown which is 
electrically connected t<> a non-contact Switch 
formed by the pulse wheel 18 and a proximity 
switch e1ectric8.Uy · connected therewith 19, 
the arrangement being that completion of 120 
each se:1ected in~ttent cycle of revolution 
of the drive roller 16 is sensed by the· non­
contact sWi.tch whereupon a signal is pro­
duced to deenergize a. clutch device through 
relays to stop the roller 16 · for a predeter- 125 
mined titne interval during which the chain 
F is asembled with a bottom end stop and 
cut to a measured length. as hereinafter des­
cribed. Such control mechanism is known 
and does not constitute any posi~~ -- ~of 130 
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,......._ the invention; therefore, no further explana-- of blank metal into individual pieces of staple-
\_ tion relative thereto will be required. like form or may be arranged simply to 

t'. The upper roller 17 is an idling guide receive preformed staple-like stop members 
t '-. roller which is provided around its periphery from a separate source. 
"S' with a continuous circumferential recess 20 Substantially simultaneously as the fastener 70 

dimensioned to accommodate the two coupled stringers F are assembled with the end 
rows of fastener elements E- as--shown in stop P, it is cut by the c:utting means 14 
Fig. 3. The recess 20 is defined by relatively included in the said station which is located 
narrow opposite circumferential ribs 21, 21 forwardly of the end stop applying means 

10 having abutting. faces 2la, 2la disposed 13 and which oomprises a vertically reciproc- -75 
astride of the fastener elements E and adapted able cutter 31 mounted in: the upper frame 
to hold the stringer T, T dose th~ against 30 and a coacting stationary cutter 32 pro--
the periphery_ of the drive roller 16. This vided in the supporting bed 27. This cutter 
structural feature of the guide roller 17 arrangement is also coniventional and cuts the 

15 ensures that the fastener stringeIS F are fed fastener stringers F transversely across 80 
guidedly straight with. a minimum of stresses adjacent to the assembled end stop P as at 
tending to bias the direction of its move- the thickened solid line in F" . 1. 
meat. There is provided a springt.Jed pressure 

The guided movement of the fastener pad 33 accommodated in the supporting bed 
20 stringers F is further improved by the guid- 27 and normally facing in registry with the 85 

ing means 12 better shown in Fig. 4 Which path of the fastener stringers F. Durlng 
comprises an elongated panel 22 having the cutting operation, the pressure pad 33 is 
longitudinal side :Ranges 23, 23 de.fining depressed by the cutter 31 and lowered below 
therebetween. a wide guide channel 25 pro- the path of the fastener stringers F. With 

25 viding an unrestricted passage for the stringer the retraction of the cutter 31, the pressure 90 
tapes T, T and opposed paralld guide rails pad 33 is returned by the action of the 
24, 24 ddining tb.erebetween a narrow guide spring 34 to a level flush with the path of 
channel 26 dimensioned to conform sub- the stringers F thereby maintaining normal 
stantially with the ·width of the two inter- straight posture of the stringers F to permit 

30 engaged rows of elements E such that the the same to be taken up without fail by a 95 
inner walls 24a, 24a of the respective rail!! withdrawing means 15 hereinafter described. 
24, 24 are disposed in sliding engagement The withdrawing means 15 is proyided 
with the rear portions Ea of· the elements E for withdrawing the preceding unit fl. the 
thereby peJ;mitting the fasteDer stringers F fasrener which has been. assembled and cut 

35 to advance· along a straight line of path with- from the continuous ensuing fastener stringers 100 
out swerving sidewise. F, which means comprises a pair of rollers 

The guide panel 22 bas a width; viz, a 35 and 36 between which the cut-off fastener 
distance between the side flanges 23, 23 is frictionally engaged and thereby withdrawn 
greater than the width of the fastener stringers for collection for example in a suitable 

40 F, and the guide rails 24, 24 have their basket. The drive roller 35 is preferably 105 
lower ends 24b, 24b disposed short of . the ~ by a drive belt not shown to the 
surface of the strlngers F, with no other . drive roller 16 at the feeding end, SI> as to 
parts of the panel 22 coming into the path synchronize the rotation of these rollers. 
of the fasterier stringers F so that the latter The apparatus described and shown is 

45 is freely advanced while being guided by built relatively compact, requiring a mini- 110 
the rails 24, 24. mum of ftoor space. In addition, it is 1D be 

Designated at 27 is a supporting bed noted that the feeding means 11 is located 
having a smooth sliding surface 27a on immediately adjacent to the inlet of the guid­
which the fastener stringers F are laid fiat ing means 12 so that the fastener stringers F 

50 and move slidably as it is fed by the feeding are readily guided without derailing from 115 
means 11. . the straight horizontal path of movement, 

Oosely adjacent to the other end of the and that the end stop applying means 13 
guiding means 12 or guide panel 22, there is and cutting means 14 are located immediately 
provided an assemblfug and cutting station adjacent to the outlet of the guiding means 

55 including a bottom end-stop applying means 12 so as to allow the respective operations 120 
13 comprising a vertically .reciprocable punch to take place with a maximum accuracy. 
28 mounted in the upper frame 30 and norm- Advantageously, the len.:,ath to which each 
ally retracted above the path of the fastener individual fastener is to be cut from the 
stringers F and a clamping die 29 fixedly s~ F can be varied at will simply by 

60 mounted in the supporting bed 27. Th.is regulating the amount of revolution of the 125 
punch and die arrangement is conventional feed drive roller 16 with its associated con-
and applies a bottom end stop P to the trols. 
fastener stringers F at a predetermined posi-
tion. The punch 28. for instance may indude WHAT WE CLAIM IS:-

65 a means of cutting a continuous length strip 1. For the production of measured lengths 

. ... :. ·· .. _·.· 
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l . the invention; therefore, no :further explana-
'-.-1 tion re:1arive ·thereto w:il1 be required. 

The upper roller· 17 is_ an idling guide 
. roller which is provided aroUnd its· perip~ 
~ with a continuous cireumferential recess 20 

dimensioned to accommodate the two coupled 
rows of · fa8tener · elements B as shown ill 
Fig. 3~ · The recess 20 is defined by :relatively 

.. -narrow Opposite circumferential ribs 21, 21 
10 -having abutting faces 2la, 2la ·disposed 

astride of the fastener elements B and adaJ*d 
to hOJ.d the stringer T, T close thereat against 
the peripheey of the.·· drive roller 16. This 

' · structunil feature of the guide roller 17 
15 msures that the fastener stringers F arc fed 

'guidedly straight with a minitmJm =of sttesses 
tending. to bias the direction of its move­
ment. 

·:::1 •.The' guided movement Of the fastener 
20 .'8tringers F is further improved by the guid­

ing means 12 better shown in Fig. 4 which 
eomprises ail elon~ panel 22 having 
longitudinal side flanges 23, · 23 defining 
tlierebetween a wide guide clwnid 25 pro-

25 Viding- an unrestricted passage for the stringer 
tapes T, T and opposed paralle:l guide rails 
24,· 24 defining tberebetween a narrow guide 
channel 26 dimensioned to confonn sub­
stantially with the width of the two iDter-

30 .engaged rows of e:lelnents B suCh that the 
inner walls 24a, 24a of the respective rails 
24, 24 . are disposed in sliding engagement 
'with the rear pOrtions Ea of the elements E 
thereby permitting the · fastener stringers F 

35 to advance· along a: straight line of path with­
out swerving sidewise. 
·The guide· panel 22 has a width;· viz, a 

distance between the side flange8 23, 23 
•:, greater than the width of the fastener stringers 
40 F, and the guide. rails 24, 24 have their 

lower ends 24b, 24b ·disposed short of the 
surface of the stringers F, with no other 
parts of the panel 22 ·coming· into the path 
of the fastener. Stringem F 8b ·that the latter 

45 is freely advanced while being · guided by 
the rails 24, 24. 

Designated at 27 . is a supporting bed 
having a smooth· sliding surface· 27a on 
which the fastener stringers F are laid flat 

50 and move slidably as it is fed by the feeding 
means 11. 

Closely adjacent to the other end of the 
guiding means 12 or guide panel 22, there is 
provided an assembling and cutting station: 

55 including a bottom end-stop applying means 
13 comprising a vertically reciprocable punch 
28 mounted in the upper frame 30 and norm­
ally retracred above the path of the fastener 
stringers F and a clamping die 29 fixedly 

60 mounted in the supporting bed 27. This 
punch and die arrangement is conventional 
and applies a bottom end stop P to the 
f.rener stringers F at a predetermined posi· 
1ion. The punch 28 for instance may include 

65 a ~s of cutting a continuous length strip 

of ·blailk metal into :individual pieces of staple­
·like form ·or ·may ;be aaanged simply to 
receive preformed . staple-like stop members 
from a "Sepatate ·source. . 

·Substantially · simW.taneousl.y as the fastener 70 
stringers F are aSselllbled with the end 
·stop P, it is •cut by the cutting. means 14 
included in the said station which ls located 
forwardly of the end stop applying mea.ns 
13 .and wbicb. oomprises a vertically reciproc- 75 
able cutter 31 mounted in the upper frame 
30 and a coacting si:a:tionary ctitter 32 pro­
vided in the supporting .bed 27. This cutter 
arrangement is 'also cOniventlonal and cuts the 
fastener stringers F transVerSely across ·so 
adjacent to the assembled end stop P as at 
the thickened solid liite ~ F~. ~· 

There is provided a spring-loaded pressure 
pad 33 accQDilnOdated. in the supporting bed 
27 and normaU.y facing in registry with the 85 
path .of. the fastener stringers F. During 
the cutting opera:tion, the pressure pad 33 is 
depressed by the cutter 31 and lowered below 
the. path of the fastener stringets F. With 
the retracticm. of .die cutter 31, the pressure 90 
pad 33 is returned by the action of the 
spring 34 to a_ level :ftush with the path of 
the stringers F thereby maintaining .normal 
straight posture of the stringers F to permit 
the same to be taken up without fail by a 95 
wi1hdrawing means 15 hereinafter described. 

The ·withdrawing means 15 is provided 
for withdrawing the preceding unit of the 
fastener which has been· assembled and cut 
from :i:he con~Ous ensuing fastener stringers 100 
F, which means comprises a pair of rollers 
35 and 36 between which the cut-off fastener 
is frictionally engaged and thetd>y withdrawn 
for collecti9D ·fm: example in a suitable 
l>asket. The drive roller 35. is preferably 105 
comected by a ~rive belt not shown to the 
drive roller 16 at the feeding end, so as to 
synchronize the. rotation of these rollers. 

The ' ~aratus described and shown is 
bujlt reblttvely compact, requiring a mini- 110 
mum of :80or space. In addition, it is to be 
nottd . th.lit : 1he feediilg means 11 is located 
immediately adjacent to the inlet d. the guid-
ing means· 12 so that the fastener stringers F 
are readily guided without derailing from 115 
the straight horizontal pat.h of movement, 
and that the end stop applying means 13 
and cutting means 14 are located ;D'tlmtiateJ.y 
·adjacent to the outlet of the tpllding means 

120 12 so as to allow the respective operations 
to take place with a maximum accuracy. . 

Advantageously, the length to which each 
individual fasrener is to be cut from the 
strinp's F can be varied at will simply by 
regulating the amount of revolution of the 125 
feed drive roller 16 with its associated con-
. tro1s. 

WHAT WB CLAIM IS:-
~· For the production of measured lengths 
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of sliding clasp fastener ·units ha~ bottom 
end stops ftom a ·.oontinuous length :of. inter­
engaged fastener · stringeis C()mprised of· a 
pair of opposed stringer .tapes· carrying along 

5 their respective longitudinal edges two rows 
of. continuoUsly : meshed fastenei; elements, 
an imp.roved p~ which comprises hold­
ing the fastener .stringers closely adjacent the 
longitudinal edges of their · stringer .·tapes 

10 along which the ro"WS of .fastener elemems 
are secured, feeding the fastener stringers 
intermi~tly in . a hQrizontal path of move­
ment . ·for a· distance · corresponding :to a 
selected. le.µgth· :QI: :an:· individual. :product 

15 fastener, disC(mtinuing. the feeding of the 
fasatener stringers, applying a bottom end 
stop to the fastener stringers adjacent a lead­
ing end thereof, and cutting the fastener 
stringers at a point forwanily beyond said 

20 bottom end stop. ' .. . 
2. For the production of measured lengths 

of sliding clasp fas~ units having bottom 
end stops from a ~tinuous length of inter­
engaged_ fastener stringers compri&'ed of a 2' pair of opposed· stringer tapes carrying alon:g 
their respective longitudinal edges ·two rows 
of . continuously meshed . fastener ~. 
an ~i:<?ved apparatus which comprises in 
combination; · ·. 

. 30 a feeding means comprising · a drive roller 
and an: idling guideroller ~ged in vertic­
ally. opposed relation for driving ftictWnally 
therebetWeen the fastener stringers intet­
mittendy for a. pmletermined distance in a 

35 horizontal dirCction, said guide roller . having 
opposite circumferential ribs- disposed in use 
astride .the two CQupled rows of fastener ele­
ments and adapted to hold the stringer tapes 
against the periphery of · said guide roller 

40 and a continuous circumferential recess de-. 
fined betwee111. said ·ribs and dimensioned 
to accommodate said coupled rows of ele­
nients; .. 

a . guiding means:· located. at one end 
45 immediately ·adajacent. -said feeding means 

and comprising an elongated . panel having 

opposed paralld guide rails defiriiing there- \...) 
between a guide chatinel dimensioned to con-
form subStantially with the· width of said 
coupled rows of fastener elements; , · 

a bottom end stop applying means located -~ . 
immediately adjacent to the other end of 
said guiding m.eaIJS and ·comprising a vertic-
ally reciprocable punch and. a stationary 
clamping. die cooperating. therewith for apply- SS 
ing bottom end stops to said fastener 
stringers; and ·· 

a cutting means located forwardly of said 
bottom end stop applying means and com­
prising . a vertically .. reclprocable cutter and 60 
·a coacting stati<>nary cutter for cutting said 
fastener' stringers :assembled with bottom end 
-stops. to measured individllal lengths. 

3. An apparatus as defined in claim 2 
which further includes a withdrawing means 6S 
. comprising a pair of rollers arranged in 
vertically opposed relation for withdrawing 
therebetween said fastener stringers which 
have been assembled and cut to a measured 
-individual length. 70 

4~ An apparatus · as defined in cl.aim 3 
.whereini one of said ·rollers is connected in 
driven. relation to said drive roller · of said 
feeding means. · 

5. An apparatus as defined in cl.aim 2 75 
.wherein said drive roller is linked with to 
a: pulse wheel electrically connected to a 
prommty switcll. 
·.. 6 •. ·A protess for ·producing measured 
lengths of· sliding clasp fastener units, sub- .so 
stantially as herein described with refei:eOOe 
to the accompanying drawings. 

7. An apparatus substantially as herein 
described with reference to the accompany-
ing drawings. 85 

For the Applicants: 
G. F. REDFERN & CO., 

St. Martin's House, 
177 Preston Road, 

. Brighton, Sussex, BNl 6BB. 
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