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(54) METHOD OF AND APPARATUS FOR FINISHING
SLIDING CLASP FASTENERS

(71) We, YOSHIDA KOGYO
KABUSHIKI KAISHA, of No.

.1, Kanda Izumi-cho, Chiyoda-ku, Tokyo,

Japan; & corporation duly organized under
the laws of Japan, do hereby declare the

invention, for which we pray that a patent
may 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-

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
stops to and cut interengaged fastemer
stringers of continuous length into individual
product lengths. _

In the production of individual lengths of

slide fasteners from 2 continuous length chain

thereof, it has been the conventional practice
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
adjacent one end of each elementfree gap,
and subsequently cut the fastener stringers at
a midpart of the gap to produce desired
individual lengths of fastener. Thereafter,

- the fastener is finished by assembling thereon

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
a continuous length, - instead of measured
individual lengths, of sliding clasp fastener
and cut the stri to desired product
lengths at their end. Then, they assemble
the fastener stringers with sliders and end
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
application and further in that they. can
dispense with added process of forming “ele-
ment-free gaps” or attaching top end  stop

r’/ﬂl |

beforehand - depending upon the nature of
garments, thus offering a saving in the manu-
facturing costs. _

- However, despite the increasing demand
for process and apparatus which will carry
out the above garment-manufacturers’ practice

‘with reasonable efficiency, many difficulties

have been experienced in automating the
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
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 stops and cut to measured individual
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
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.

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 contihuous
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
bottom end stops from a continuous length of
interengaged fastener stringers comprised of
a pair of opposed stringer tapes carrying
along their respective longitudinal edges two
rows of continuocusly meshed fastener ele-
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 fastener stringers inter-

mittently in a horizontal path of movement
for a distance corresponding to a selected

length of an individual product fastener, dis~

continying the feeding of the fastener
stringers, applying a bottom end stop to the

- fastener stringers adjacent a leading end
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‘means located at one ¢nd

thereof, and cutting the fastener stringers at
a pom’t forwardly beyond said bottom end

stop. .

togmm another aspect the invention con-
sists in apparatus for the production of
measured lengths of sliding clasp fastener
units having bottom end stops from a con-
tinmous 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 elements, which apparatus
comprises in combination; a feeding means

. comprising & drive roller and an idling guide

roller arranged in vertically opposed relation
for driving frictionally therebetween the
fastener stringers intermittently for a pre-
determined distance in & horizontal direction,
said. guide roller having opposite circum-
ferential ribs disposed in use astride the two
coupled rovlvls k'lofth fastener elements and
adapted to hold the stringer tapes against
the periphery of said guide roller and a
continuous circumferential recess defined be-
tween said ribs and dimensioned to accommo-
date said coupled rows of elements; a guiding

ind - immediately
adjacent said feeding means and comprising
an élongated panel having oppesed parallel
guide’ rails defining therebetween a guide
channel dimensioned to conform substantially
with the width of said coupled rows of
fastener elements; a bottom end stop apply-
ing means located immediately -adjacent to
the other end of said guiding means and
comprising a vertically reciprocable punch
and a stationary clamping die cooperating
therewith for applying bottom end stops to
said fastener stringers; and a cutting means
located forwardly of said bottom end stop

applying means and comprising a vertically

reciprocable cutter and a coacting stationary
cutter for cutting said fastenerstringers assem-
bled with bottom end stops to measured
individual leng :

"One ‘method of performing the invention
willmwlged?uilgedvvithrfiéullennetothe
accompanying drawings, in which:—
-Figgrelisaplanviewofalengthof
sliding clasp fastener stringers attached with
bottom end stops of predetermined intervals,
the thickened solid line being utilized to
indicate the position in which the stringers
are cut to individual _letx:l%hs; .

Figure 2 is a longitudinal -side elevation
of a fastener finishing apparatus according to
the invention; '

Figure 3 is a cross-sectional view of a

feedmg means for feeding the fastener
stringers intermittently; and - -/

Figure 4 is o crosssectional view of a

guiding means for guiding the movement of. \./

the fastener stringers. - .
Refetring now to the drawings and Figure
1 in particular, there is shown a continuous

2 -"D-‘:j

Iength of inerengaged fastener stringers F -

which comprises a pair of opposed stringer
tapes T, T each carrying along their respec-
tive longitudinal edges a row of fastener ele-
ments E, the stringer tapes being coupled
together through the medium of the fastener
clements E which have been meshed with
one another. The fastener stringers F are
not provided with pre-formed “element-free
gaps or spaces” which are utilized as a target
for cutting the stringers to measured lengths
according to the conventional practice.

‘A preferred form of apparatus which is
employed to carry out a process in accord-
ance with the invention is shown in Figure 2,
and this apparatus designated at 10 generally
comprises a feeding means 11 for feeding
the fastener stringers F.intermittently in a
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horizontal path of movement, a guiding

means 12 for guiding the movement of the
fastener stringers F, a bottom end stop apply-

ing means 13 for applying bottom end stops

to-the fastener stringers, a cutting means

95

14 for cutting the fastemer stringers into .

individual measured lengths, and a with-
drawal means 15 for withdrawing the cut-off
fastener stri

“The feeding 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 frictionally
driven - thereby in a horizontal direction to-
ward an assembling and cutting station later

105

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
of each intermittent cycle of 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

110
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as a digital counter not shown which is

electrically connected to a non-contact switch
formed by the pulse wheel 18 and a proximity
switch electrically connected therewith 19,
the -arrangement being that completion of

120

each selected intermittent cycle of revolution |

of the drive roller 16 is sensed by the non-
contact switch whereupon & signal is pro-
duced to deenergize a clutch device through
relays to stop the roller 16 for a predeter-
mined time 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 positive past-.of
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the invention; therefore, no further explans-
tion relative thereto will be required.

The upper roller 17 is an idling guide
roller which is provided around its periphery
with a continuous circumferential recess 20
dimensioned to accommodate the two coupled
rows of fastener elements E.as-shown in
Fig. 3. The recess 20 is defined by relatively
narrow site c%rcunfex;,nﬁalmribs 21, 21
havin; utting. faces 2la, a disposed
astridg of ﬂa::n'f;gtenﬁ elements E and adapted
to hold the stringer T, T close thereat
the periphery of the drive roller 16. This
structural feature of the guide roller 17
ensures that the fastener stringers F are fed
guidedly straight with a minimum of stresses
tending to bias the direction of its move-
ment,

The guided movement of the fastener
stringers F is further improved by the guid-
ing means 12 better shown in Fig. 4 which
1comprises an deloniigaa;ed p;;el 222 having
ongitudinal side ges 23, 23 defining
therebetween a wide guide channel 25 pro-
viding an unrestricted passage for the stringer
tapes T, T and opposed parallel guide rails
24, 24 defining therebetween a narrow guide
channel 26 dimensioned to conform sub-
stantially with the width of the two inter-
engaged rows of elements E such that the
inner walls 24a, 24a of the respective rails
24, 24 are disposed in sliding t
with the rear portions Ea of the elements E
thereby permitting the fastener stringers F
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 flanges 23, 23
greater than the width of the fastener stringers
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 pavel 22 coming into the path
of the fastener stringers F so that the latter
is freely advanced while being guided by
tht;) rails 24e,dZ4. - bed

esignated at is a supporting
havinglglalxa smooth sliding surface 27a on
which the fastener stringers F are laid flat
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
including a bottom end-stop applying means
13 comprising a vertically reciprocable punch
28 mounted in the upper frame 30 and norm-
ally retracted above the path of the fastener
stringers F and a clamping die 29 fizedly
mounted in the supporting bed 27. This
punch and die arrangement is conventional
and applies a bottom end stop P to the
fastener stringers F at a predetermined posi-
tion. The punch 28 for instance may include
a means of cutting a continuous length strip

;fkgla;:k metal into mgxevxdual pieces of ;aple—
ike form or may arranged simply to
receive preformed staple-like stop

from a separate source.

Substantially simultaneously as the fastener
stringers F are assembled with the end
stop P, it is cut by the cutting means 14
included in the said station: which is located
forwardly of the end stop applying means
13 and which comprises a vertically reciproc-
able cutter 31 mounted in the upper frame
30 and a coacting stationary cutter 32 pro-
vided in the supporting bed 27. This cutter
arrangement is also conventional and cuts the
fastener stringers F transversely across
adjacent to the assembled end stop P as at
the thickened solid line in Fig. 1.

There is provided a springjiaded pressure
pad 33 accommodated in the supporting bed
27 and normally facing in registry with the
path of the fastener stringers F. i
the cutting operation, the pressure pad 33 is
depressed by the cutter 31 and lowered below
the path of the fastener stringers F. With
the retraction of the cutter 31, the pressure
pad 33 is returned by the action of the
spring 34 to a level flush 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
withdrawing means 15 hereinafter described.
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The withdrawing means 15 is provided |

for withdrawing the preceding unit of the
fastener which has been assembled and cut
from the continuous ensuing fastener stringers
F, which means comprises a pair of

35 and 36 between which the cut-off fastener
is frictionally engaged and thereby withdrawn
for collection for example in a suitable
basket. The drive roller 35 is preferably
connected by a drive beit not shown to the

. drive roller 16 at the feeding end, so s to

synchronize the rotation of these rollers.
The apparatus described and shown is
built relatively compact, requiring a mini-
mum of floor space. In addition, it is to be
noted that the feeding means 11 is located
immediately adjacent to the inlet of the guid-

ing means 12 so that the fastener stringers F-

are readily guided without derailing from
the straight horizomtal path of movement,
and that the end stop applying means 13

and cutting means 14 are located immediately

adjacent to the outlet of the guiding means
12 so as to allow the respective operations
to take place with a maximum accuracy.

Advantageously, the length to which each
individual fastener is to be cut from the
stri F can be varied at will simply by
r?g-:fa?ng the amount of revolution of the
feeiis drive roller 16 with its associated con-
trols. .

WHAT WE CLAIM 1S:—
1. For the production of measured lengths
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NATTOW
‘having abutting faces 2la, 2la disposed

the invention;  therefore, no farther explana-
Th ler 17 i guid
e upper roller 17 is an idling e
roller which is provided around its periphery
with a continuous ci tial recess 20
dimensioned to accommodate the two coupled

tows of fastener elements E as shown in

Fig. 3. Therec&sZO:sdeﬁnedbyrdauvel
opposite circumferential ribs 21, 21

astride of the fastener elements E and adapted
to-hold the stringer T, T close thereat against
the periphery of the drive roller 16. This
structural feature of the ‘guide roller 17
ensures that the fastener stringers F are fed
‘guidedly straight with a minimum. ‘of stresses
tendmg to b1as the du'ecuon of its move-
meat. g
The guided movement of the fastener
F is further improved by the guid-
ing means 12 better shown in Fig. 4 which
comprises -an clongated p 22 having
longitudinal side flanges 23, 23 defini
therebetween a wide guide channel 25 pro-
viding an unrestricted passage for the stringer
tapes T, T and - parallel guide rails
24,24 ddimng therebetween a narrow guide
channel 26 dimensioned to conform sub-
stantially with the width of the two inter-
engdged rows of elements E. such that the
mnerwalls243,24aoi1hempecnveraﬂs
24, 24 are disposed in sliding engagement
thhtherearpomonsantthcelemmtsE
thereby permitting the fastener stringers F
to advance along- a straight line of path w1th-
out swerving sidewise.

'The guide panel 22 has a width; viz,
distance between the side flanges 23 23
greater than the width ofthefastenm'stnngers
F, and the guide. rails 24, 24 have their
lower ends 24b, 24b disposed short of the
suae o e Singem ¥, i 0o, ofr
parts coming into the
of the fastener stringers F so: that the latter
is freely advanced while being guided by
s, s

at is a supporting
having a smooth - sliding surface' 27a on
which the fastener stringers F are laid flat
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
including a bottom end-stop epplying means
13 comprising a vertically reciprocable punch
28 mounted in the upper frame 30 and norm-
ally retracted above the path of the fastener
stringers F and a clamping die 29 fizedly
mounted in the supporting bed 27. This
punch and die arrangement is conventional
and applies a bottom end stop P to the
predetermined posi-

a means of cuttmg a continuous length strip

of blank metal into mdmdual pieces-of staple-
like form -or ‘may be arranged simply to
receive preformed staple-like stop members

from a separate source. -
‘Substantially simmiltaneously g the fastener
F are assembled with the end

stringers
-stopP,ztlscutbyﬂlecutnngmeansM

included in the said station which is Jocated
forwardly of the end stop applying means
13 and which comprises & vertically reciproc-
able cutter 31 mounted in the upper frame
30 and a coacting stauonary cutter 32 pro-
vided in the supporting bed 27. This cutter
arrangement -is also conventional and cuts the
fastener ~ stringers F transversely across
ad)acenttotheassembledendsmpl’asat
ﬂ1§rhtb1ckmds‘zhdceldhnem ed

ere is pro a spring- pressure
pad33accommodanedmﬂ1esuppomngbed
27 and normally facing in- regtstry with the
path of the fastener stringers F. During
the cutting operation, the muzepad331s
depressed by the cutter 31 and lowered below
the path of the fastener stringers F. With
the retraction of the cutter 31, the pressure
pad 33 is returned by the action of the
spring 34 to & level flush with the path of
eMngersFthetebymmnmuungnormal
straight posture of the stringers F to_permit
the same to be taken up without fail by a
withdrawing means 15 hereinafter dwcnbed
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The withdrawing means 15 is provlded _

for withdrawing the preceding unit of the
fastener which has been assembled and cut
from the continuous ensuing fastener stringers
F, which means iscs a pair of rollers
£5 0, 20 et which the vl fer
is frictionally withdrawn
for collecnonmg example in a suitable
basket. The drive roller 35 is preferably
connected by a drive belt not shown to the
dnverollertlfatﬂwfeg?mgmdu:sasm
synchmmze e rotation of these rol

The "apparatus described and shown is
built relatively compact, requiring a mini-
mum of floor space. In addition, it is to be
noted that ‘the feeding means 11 is located
immediately adjacent to the inlet of the guid-
ing means 12 so that the fastener stringers F
are readily guided without derailing from
the straight horizontal path of movement,
and that the end stop applying means 13
and cutting means 14 are located immediately

‘adjacent to the outlet of the guiding means

IZSoastoaﬂowtherespecuveoperauons

tog?!keantageou:lnh;eleng&l mchmh
Ay £ tOW'

mdlwdual fasueger is to be cut from the

F can be varied at will simply by

ting the amount of revolution of the

feed drive roller 16 with its associated con-

.trols.

WHAT WE CLAIM IS:—
1. For the production of measured lengths
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end stops from a continuous length of inter-

aged fastener smnge:s comprised of a
pair of opposed stringer tapes carrying along
their respective lo edges two rows
of - continuously 'meshed fastener elements,
an improved process which comprises hold-
ing the fastener stringers closely adjacent the
longitudinal edges of their -stringer -tapes
along which the rows of fastener elements
are secured, feeding the- fastener stringers
muemmtently in a horizontal path of move-
ment for a  distance corresponding ‘to a
selected : length- . of--an: individual product
fastener, dlsoontmumg 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 pomt forwardly beyond $aid
bottom end stop.

2. For the producuon of measured lengths
of sliding clasp fastener units having bottom
end stops from a continuous length of inter-
engaged fastener - stringers comprised of a
pair of opposed stringer tapes carrying along
their respective longitudinal edges two rows
of con.unug‘t;sly meshed lt;:scaener elements,
an improw apparatus w compnses in

combination;

a feeding means comprising” ‘a dnve roller

" and an-idling guideroller arranged in vettic-

ally opposed relation: for driving frictionally
therebetween the fastener stringers inter-
mittently for a predetermined distance in a
horizontal direction, said guide roller having
opposite circumferential ribs disposed -in-use
astride the two coupled rows of fastener ele-
ments and adapted to hold the stringer tapes
against the periphery -of - said guide roller
and a continuous circumferential recess de-
fined between said ribs and dimensioned

to accommodate saxd coupled rows of ele- -

ments; - -

a guldm ' means- located -at one end
immediately adajacent -said feeding means
and compnsmg an elongated panel having

opposed parallel guidé rails defining there-

a guide channel dimensioned to con-

form subsmnually with the width of said
coupled rows of fastemer elements; -

1% ad]acentandto the other end of
said gui means comprising a vertic-
ally reciprocable punch and. a stationary

clampmg die cooperating therewith for apply-.
bottom end

stops to said fastemer

stnngers and -
awtungmeanslocatedforwardlyofsmd
bottommdstopapplymgmeansandcom—
prising a vertically .reciprocable cutter and
a coacting stationary cutter for cutting said
fastener stringers ‘assembled with bottom: end

stops. to measured individual

lengths,
3. An apparatus as defined in claim 2

‘which further includes a withdrawing means
comprising a pair of rollers arranged in

vertically opposed relation for withdrawing
therebetween said fastener stringers which
havebemassembled andcuttoameasured

individual length. .

4, An apparatus as defined in claim 3
wherein one of said rollers is connected in
driven. relation to said drive roller of said
feeding means.

5. An apparatus as defined in claim 2

.wherun said drive roller is lmked with. to

a pulse wheel electrically conmected to a
pqu Aty s for prod measured
process for producing
lengths of  sliding clasp fastener units, sub-
smr:lt:ally as herein d?lscnbed with reference

to the accompanymg rawings.
7. An apparatus substantially as herein
described with reference to the accompany-

ing drazwmgs

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

St. Martin’s House,

- . . 177 Preston Road,
"Brighton, Sussex, BNl 6BB

" Printed for Her Majesty’s Stationery Office, by the Courier Press, Leamington Spa, 1975.
Published by The Patent Office; 25 Southampton Buildings, London, WC2A 1AY, from
_ .- which copies may be obtained.
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