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METHOD OF FORMING SPACE PORTIONS ‘/

IN SLIDE FASTENER CHAIN
'BACKGROUND OF THE INVENTION
1. Field of the Invention:
This invention ré;ates to a method of forming a
'space pdrtion in a:cohtihuous:slidé fastener chain bj
rembving coupling elements from a predetérmined_length
of section of the slide fastener chain, and more par-
ticularly to such a space portion forming method in
which coupling’élements contiguous to'dpposite ends of
a prospective space. pcrtlon are preclsely p051t10ned
_w1thout being damaged. |
2. Description of the Reléted Art:
COnventionally, in_forming a space portion in a
slide fasteﬁer chain, it'was difficult to position a

prospective space portion precisely due to various

causes, such as errors with individual units, exten-

sion and'shrinkage.of bpposite fastener tapes, irreg-

- ular pitches of coupling elements and inertia when

stopping the feed of the slide fasténgr chain, thus
resulting in that the éoupling elements contiguous to
the opposite ends of the prospective.Space ﬁortion
would be daméged or partly cut away. In an attempt to
eliminate this conventionél problem, varioﬁs position-

ing concepts have been proposed to correct the posi-

. tion of coupling elements contiguous to the oppdsite

ends of the prospective space portion. These conven-

tional positiohing concepts are examplified by
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Japanese Patent Laid Open Publicatibn NO.JHEI.B 41904,.'2.

which discloses a space portion forming method_hav1ng_
_'two positioning deviceslon the upstream"side and the
downstream side of a p;ospectiVe space portion respec-
tively, compfising the steps of positioning the slide
fastener chain by actuatingea second positioning device
downstream of the prospective space portion;'cutting : |
off a length of row of coupling elemtns downstream of
the prospective space portion using a punch, then
poSLtioning the slide fastener chain by actuating a
first positioning.device upstream of the'prospective'
space portion, and cutting off a length of row of
coupling elements upstream of the prospective space
portion.
| In the conventional space'portion forming meth-
od, however, since positioning and cutting must takel
'place.twice in'fofming a single space.portion, it
would be time-consuming and parts such as a punch
would be worn away sooner. | |
| SUMMARY OF THE INVENTION
It is an object of this invention to.provide a
space portion fotming nethod in which a single space
portion can be.formed by a single cutting operation
with simple quick positioning, thns_minimizing the
' wear of patts such as a punch. |
According to this invention, there is provided a
"method of forming successive'space.portions_in a slide'
fastener chain;:comprising the following steps. Firstly,
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a slide fastener chain is moved_oy.e fee&frolrer Ais-""
posed on forward side of a prospective space portion
and adapted to be driven_eelectively in one of forward

and baokward directions, until it arrived at a position

right under a coupling element cutting unit. Then the

slide fastener chain is positioned, as the_feed roller
is rotated forwa:dly; in such a mannef_thet couplihg
element'contiguous to a backward end of a prospeCtLVe'
space portioh_is brouéht into engagement with a first.
positioning pin upstream of the coupling element cutting
unit. Then the slide fastener chain is positioned in
such a manner that a second'positioning pin downstream
of.the couplino element'cutting-unit whicu hae been set
to be out of engagement With a coupiing element contig-
uous to a forward end of the pfospeotive space portion_
is brought into engagement with the coupling'elemeut
contiguous to the forward end of the prospective space
portion as the feed roller:is rotated forwa:dly by
extending the slide fastener chain siightly, and thefe-
upon that the coupling elemeht contiguous to the for-
ward'end of the prospective spece portion is brought
into engagement with the second positioning pin as the
feed roller is rotated backwardly.-And then, coupllng
elementslof the prospective space portion are cut off
and the cut coupling elements are';emoved'from the
prospective space portion. _
BRIEF DESCRIPTION OF THE'DRAWINGSl
FIG. 1 ie a schematio side view_of auspace por-

tion forming apparatus for carrying out the method of
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this invention;

FIG. 2 is an enlarged plan View-of.a chain,
showing the reletion berween a prospective space por-
tion of the chaih, two positioning pins'and a punch;

FIG. 3 is an enlarged pian view of thelchain,
showing the relation between the prospective space
portion of the chain and the first positioning pin on
the upstream side of the proepective space portion;

FIG. 4 is an enlarged plan view of the chain,
showing the re;ation'between'the prospective space
portioh of the'chain_and the second'positiohing pin
on the downstream side of the proepective space por-
tionf and | | |

FIG. 5. is ah enlarged plan view of the chain,
showinq the relation between the prospective space
portion of the chain.and the"posicioning pins when
positlonlng has been completed. | |

' DETAILBD DESCRI?TION

~One embodiment of this 1nventlon wili how be deé
scribed with reference to the accompanying draw1ngs.

" FIG. 1 schematlcally shows a space portion form-
ing apparetue for carrylng out a method of forming a
space portionlin a slide fastener chain according to -
this invention. | |

In the spece portion forming apparatus, a

travelling path of a slide.faster chain 1 (hereinafter

~called "chain") is defined on a base of a frame, and
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there are situated on the downstream side a pressﬁfel
roller 2 and a feed roller 3 which is adapted to be
directly driven selectively in forward and backﬁard
"directions to feed the chain 1. On the upstream side,

a detecﬁion roller 4 is situated for measuring the
length of the product in terms of number'of couplingf
elements.(hereinefter'cailed "elementeﬁj 5 ef the
chain 1 and for stopping the feed of the chain 1 when
a predetermined length of the product has been pre-'
ceeded.'A coupling element cutting unit 6 is situated
between the detecting roller 4.and the feed roller 3.

A first positioning pin 7 and a second positioning pin
'8 are situated upsfream ahd downstream, respectively,
of the coupling element'cutting uniﬁ'G_contiguously
.tﬁereto, The positioping.pins 7, 8 are lowered to in-
sert their distal ends between the elements 5 of the
chain 1 to place the chain 1 precisely at a predetermined
positioh, whereupon a pﬁnch 9 of the couﬁling element
cutting unit 6 is lowered to cut off.a row of the ele- .
-ments_S to form a Space.pertion. Each positioning.pin
7, 8 is equipped with an epproach'sensor 10, 11 for
detecting whether or not the distal end_of.the respec-
tive positioning.pin 7, '8 has been inserted between the
elemente.s. By_controlling a drive motor'for seleetive-
rotation of the feed rolier 3 in the forward directipn
or the backward difection,rpositioning of the chain 1

is corrected'so thetlany.elements 5 are not located at
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forward and backward ends of the space portlon, thus 
av01d1ng any partly broken elements remaining on the
fastener tapes. Then the punch 9 of the coupling_
element cutting unit 6 is lowered to ent off thelele—
ments 5 within the space portion. This procedure is
repeated to form longitudinally spased successive space
portions in a continuous length of slide fastener chain.
Nextly,-the'space portion forming method carried

out on the foregoing apparatus will now be described.

In FIG. 1, as the chain 1 is being fed rightwardly by

the feed roller 3, the detecting roller-4'counts the
number of elements-s to measure a predetermined length

of the product, whereupon a signal is given to the

' drivelmbtor for the feed roller 3 to stop the_feed of

the chain 1 in such a manner that a prospective space

| portion of the chain 1 is set right under the punch 9

of the coupling element cutting unit 6. At that time,

if elements 5 are located at the forward'and backward

‘ends of the prospective space portion of the chain i,

partly broken elements will remain there when cutting
the elements 5 of the prospectlve space portlon takes
place. Even though attempts have been made to stop the
feed of the chain precisely, the elements 5 would not

necessarily stop at a predetermined position due to

‘the pitch error and/or siippage of feed. Consequently

the position of the elements 5 must be corrected.
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Firstly, the first positioning pin 7 on the upstream
side is lowered onto the chain 1, then an approach

sensor 10 senses the lowered position of the distal

- end of the first positioning pin 7. As shown in FIG. 2,

the feed of the chain 1 is stoppea in such a nosition
that the first positioning pin 7 is inserted between
an element 5a in the backward end of the pfospective
space portion and an element 5b adjacent to the pros-
peotive space portion.and then comes into engagement

with the element Sb. But when the distal end of the

lowered first'positioning pin 7 comes in contact with

the ieg portion of the element 5a as shown in FIG. 3,

. the approach sensor 10 detects it and send a signal

to the drive motor for the feed roller 3 for a slight
rotation in the forward direction to feed the chain 1
so.that the distallend of the first positioning pin 7
will be inserted between the elements 5a, 5b. The |

approach sensor 10 senses this result and sends a

- signal to the drive motor for the feed roller 3 to

stop the forward rotation of the feed roller 3.

Subsequently, tne second.positioning pin 8 on
the downstream side is lowered onto'the ohainl1. The
position to which the distal end of the seoond posi-
tioning pin 8 is lowe:ed is preset in such a manner

that_the distal end will come into confact-with the

‘upper surface of the eiement 5b' which is adjacent

to the prospective space portion'as-shown in FIG. 4,
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Another approach sensor 11 senses che lowered position
of the distal end of the second positioning pin 8 and
sends a signal to tne drive motor for the feed roller
3 to slightly rotate in Ehe fchard direction so as to
extend the chain 1, so that the distal end of the first
p051t10n1ng pin 7 will be inserted between an element
Sa'_ln the forward end of the prospective space portlon
and the element-Sb'. The approach sensor 11 senses this
. result and sends a signal to the drive motor for the
'feed roller 3 to make a sllght backward rotatlon so
chat the extended cha;n;1 will be restored to brlng
the second positioning pin 8 into contact with the side
surface of the leg portion of the element 5b'. Then
the punch 9 of the coupling element cutting unit 6 is
lowered to cut off the elements of the prospective:space_
_ portion._FIG. 2ishows the punch 9 in tne lcwered posi-
tion to perform cutting, in which it is clearly shcwn
that.the elements 5_outside the space portion will not
be broken nor damaged.when the'punch 9 is lowered to
perform cuttinc. In response tc'the upward movement of
the punch 9, a signal is:sent_to tne drive motor for
the feed roller 3 to feed the chain 1 again, thus
starting forming the next space porticn. This procedure
is repeated ro form successive space.portions spaces at
" distances of unit.product length in a continuoﬁs slide
fastener chain 1.

The space portion forming methcd of this invention
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may betused for Any slide fastener chain, such as of
the type héving metal elements as_the'illustrated
embodiment, the type having synthetic resin elements
as injection-moldéd, and the type havihg coiled or
zigzag-shaped monofilaﬁeﬁtary elements;'as long as
there is defined a gap between each adjacent pair of

elements so that the distal end of the positioning
pin can be inserted for positioning the chain.

. In the method_of this.invention, after positioné
ing the chain 1 in such a mahner that the element 5b
is in engagement with the first positioning pin 7 on
the upstream side o£ the coupling eleﬁent cuttiné_unit
6, the second positioning pin 8 on the downstream_side

_df the cutting unit 6 being initially set to be out of
engagemeﬁt with the element 5b' is lowered onto the
element 5b', and then a signal is sent to the drive
motor to rotate the feed roller 3 forwardly to extend
the.chain 1 so that thé secénd positioning pin 8 comes_
intb eﬂgagement with the element Sb‘; Then the feed
roller 3 is rotated backwardly to bring the position-.
ing pins 7, 8 into engagément'with the coupling ele-
ments-Sb, 5b' on the upétream and downstream sides.
-Therefore, it is possible to position a prospective
.space portion of the chain 1 at a fixed position,
regardless of_ifregular'pitches of elements 5 of the
chain 1,'50 tﬁat adjacent elements 5b, Sbf are free

- from any damage during cutting. Further, since the
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positioning pins 7, 8 are brought into engagement with
the elements Sb, 5b' by the selective'forware and back-
ward rotation of the feed roller 3, it.is possible to
perforh the positioning simply iﬁ a short time and'alse'
'to form a space portion in a SLngle cuttlng operation,
thus cauSLng many advantageous results such as mini-

mizing the wear of parts such as the punch 9.

And further advahtageous result is that the ex-
tended chain 1 downstream the positioning pin 8 is
restored.by.the backward.rotation of the feed'roller.
.3 so that no pulliné force by chain 1 is exerted on
‘the detection reller 4 when the coupling eleméent cut;
ting unit 6 is mqved upwardly aﬁd hence the detection

~roller 4 works correctly.
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CLAIM:

 1._ A method of forming successive space por-
tions iﬁ é slide faétener chain (1),.comprising the
steps of:

(a) moving a slide fastener chain (1), by a

feed roller (3) disposed on forward side of a pros-

pective space portion and adapted to be dfiven
selectively in one.of fofward and backward directions,
until it arrives at a positién right under a coupling
element cutting unit (6); |

(b) positioning the slide fastener chain (1),

as the feed roller (3) is rotated forwardly, in such

'a manner that a coupling element (5b) contiguous to a

backward end of the prospective space portion is

brought into engagement with a first positioning piﬁ

(7) upstream of the coupling element cutting unit (6);

(c) positioning the slide fastener chain (1)

in Such_a manner that a secbnd positioning pin (8)

downstream of the coupling element cutting uniE (6)-

~which has been set to be out of engagement With'a

coupling element. (5b') contiguous to a forward end.

of the prospective space portion is brought into
engagement with said coupling element (5b') contiguoﬁs
to the fdrward end of the,pfospective space.porﬁion
as the feed roller (3) is rotated forwardly by ex-
tending the slide fasteﬂer chain (1) slightly, and

thereupon that said_coupling element (5b') contiguous
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to the forward end of the prospective space portion
is brought into engagement with said second positioning
pin (8) as the feed roller (3) lS rotated backwardly
'so as to restqre the chain (1) from being extended;
and | |

(df cutting off coupling elements (5) of the
prospective épace pottion and removing the cut coﬁpling

elements (5) from the prospective space portion.

2. A methed of'formihg successive spaee'por-
tions in a slide fastener eha;n (1) according to
claim 1,_wherein a.deteCtion roller (4) is disposed
upstream the coupling element cutting unit (6) so es
to detect the length of fed slide fastener chain (1)
in order to stopesaid chain (1) at a predetermined

position.

is Sheet Has Been Replaced

||I|l| M

- 12 -




