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SPECIFICATION
Apparatus for forming a space section in a pair
of continuous slide fastener stringers

The present invention relates to an apparatus
for forming a space section devoid of coupling
elements in a pair of continuous slide fastener
stringers.

A number of apparatus for the purpose
described above are known in which a chain of
interengaged filamentary coupling elements
attached by stitches to a pair of tapes along their
adjacent longitudinal edges is cut for a length
corresponding to the length of an element-free
gap or space section by means of coacting punch
and die. It has been a commaon practice to this end
that the tapes are pulled apart locally in order to
allow the punch to enter between the adjacent
tape edges so that the cutting of the coupling
elements is accomplished without cutting the
tapes. However, pulling the tapes locally often
makes the tapes to become unrecoverably
deformed or otherwise damaged. Further, because
of this tape pulling, an increased degree of
productivity with the prior apparatus is difficult to
achieve. Such a prior art is exemplified by U.S.
Patent No. 3,225,430, issued December 28,
1965, and French Patent No. 1,561,401, issued
March 28, 1969,

According to one aspect of the invention there
is provided an apparatus for forming a space
section devoid of coupling elements in a pair of
continuous slide fastener stringers including a pair
of tapes carrying along their inner longitudinal
edges a pair of rows of interengaged continuous
coupling elements attached by stitches to the
respective tapes, said apparatus comprising:

(a} a support table having in its top surface a
guide groove for receiving the pair of continuous
slide fastener stringers along a longitudinal path;

{b) a stationary die disposed in said support
table and having a top surface for supporting the
interengaged coupling element rows along a
length corresponding to the length of a space
section to be formed;

{c} a pair of guide plates disposed one on each
side of said guide groove and extending thereover
toward each other, said guide plates having an
aperture aligned vertically with said top surface of
said stationary die;

{d) a pressure pad vettically movably disposed
around said stationary die in said support table for
clamping with said guide plates portions of the
tapes around said length of the interengaged
coupling element rows supported on said top
surface of said stationary die;

{e) a punch vertically movable toward and away
from said stationary die and having a sharp
cutting edge locatable to project through said
aperture of said guide plates into said fongitudinal
path of the pair of continuous slide fastener
stringers for cutting tape-side leg portions of the
interengaged coupling elements supported on said
top surface of said stationary die;

(f) an ejector extending vertically through said
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stationary die and aligned vertically with said
cutting edge of said punch, said ejector being
upwardly movable together with said punch
relative to said stationary die for pulling the cut
coupling elemants out of the stitches while the
tapes are clamped between said pressure pad and
said guide plates; and

{g) a mechanism for driving said pressure pad
and said ejector to be moved in timed relation to
each other.

According to another aspect of the present
invention, a support table has a guide groove for
receiving a pair of continuous slide fastener
stringers along a longitudinal path; a pair of guide
plates is disposed one on each side of the guide
groove and extends thereover toward each other
to define with the guide groove a guide channel; a
pressure pad is vertically movable around 2
stationary die in the support table for clamping the
tapes between the pressure pad and the guide
ptates; a punch has a sharp cutting edge so that,
as the punch is moved toward the stationary die;
the cutting edge enters a relatively small clearance
between adjacent tape edges to cut a chain of
interengaged coupling elements only at tape-side
leg portions while the pair of continuous slide
fastener stringers is simply placed in and along the
guide channe!; an ejector is disposed beneath the
punch and is upwardly movable together with the
punch to pull the cut coupling elements out of
stitches holding the coupling elements to the tapes
while the latter are clamped between the pressure
pad and the guide plates without pulling the tapes
laterally apart from each other.

According to another aspect of the present
invention there is provided an apparatus in which
an element-free gap or space section can be
formed in a pair of continuous slide fastener
stringers accurately without deforming or
otherwise damaging a pair of stringer tapes.

The invention will be described by way of
example, with reference to the accompanying
drawings, wherein:—-

Fig. 1 is a frant elevational view of an apparatus
embodying the present invention;

Fig. 2 is a cross-sectional view taken along line
II—Il of Fig. 1;

Fig. 3 is an enlarged fragmentary plan view of a
support table with a pair of guide plates;

Fig. 4 is an enlarged cross-sectional view taken
along line IV—IV of Fig. 1;

Fig. 5 is a cross-sectional detail view of an
ejector and related parts;

Fig. 6 is a cross-sectional detail view showing
the manner in which a pair of continuous slide
fastener stringers to be gapped is set on the
apparatus;

Figs. 7 to 10 are cross-sectional detail views
showing the manner in which an element-free gap
or space section is formed in a pair of continuous
slide fastener stringers; and

Fig. 11 is a fragmentary plan view of a pair of
continuous slide fastener stringers having an
element-free gap or space section formed by the
apparatus.
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The present invention is particularly useful
when embodied in an apparatus such as shown in
Figs. 1 and 2, generally indicated by the
numeral 1.

The apparatus 1 comprises a support table 2
mounted on a frame 3 and having in its top
surface 4 a guide groove 5 (Figs. 3 and 4) for
receiving and guiding a pair of interengaged
continuous slide fastaner stringers 6, 6
{hereinafter referred to as "‘fastener stringers”)
along a longitudinal path. The fastener stringers 6,
6 include a pair of tapes 7, 7 carrying along thair
adajcent longitudinal edges a pair of rows of
interengaged continuous filamentary coupling
elements 8, B attached by stitches 9, 9 to the
respective tapes 7, 7. As shown in Fig. 4, the
guide groove 5 is composed of a pair of spaced
shallow groove portions 5a, 5a for racelving the
tapes 7, 7, respectively, and a deep groove portion
bb extending batween the shallow groove
portions Ba, ba for receiving the interengaged
coupling element rows 8, B,

The support table 2 has a vertical bore 10 (Fig.
2) opening at an upper end to the guide groove 5
substantially centrally of its length, such an upper
mouth of the bore 10 being transversely
coextensive with the guide groove 5.

A stationary die 11 is disposed in the bore 10
of the support table 2 and fixed to the latter. The
stationary die 11 has an elongate top surface 12
(Figs. 3, 6—10) aligned horizontally with a bed of
the deep groove portion 55 for supporting the
interengaged coupling elements 8, 8 along a
length slightly greater than the length L of an
element-free or spaced section 8a {Fig. 11) to be
formed.

A pressure pad 13 is vertically movably
disposed around the stationary die 11 in the bore
10 of the support table 2 for a purpose described
belgw.

A pair of first and second guide plates 14, 15is
supported on the support table 2 one one each
side of the guide groove 5 and extends thereover
toward each other so as to define with the guide
groove 5 a guide channel 16 i.%ig. 4) for the
fastener stringers 6, 6. The first guide plate 14 is
fixed to the support table 2, and the second guide
plate 15 is movable toward and away from the
first guide plate 14 for a purpose described below.
The first and second guide plates 14, 15 have a
pair of transversealy aligned cutouts 17, 18 (Fig. 3)
in and along their opposed edges to as to jointly
define an aperture aligned vertically with the top
surface 12 of the stationary die 11 as the second
guide plate 15 is in advanced position close to the
first guide plate 14. The aperture (17, 18) has a
predetermined width W (Fig. 7). The pressure pad
13 is upwardly movable toward the guide plates
14, 15 for clamping therswith portions of the
tapes 7, 7 around a space-section length L of the
interengaged coupling element rows 8, 8
supported on the top surface 12 of the stationary
die 11. The guide plates 14, 15 and the pressure
pad 13 have on their clamping faces a multiplicity
of small projections 13a& (Figs. B—10) that serve
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ta prevent the clamped tapes 7, 7 from being
slipped or displaced on the clamping surfaces.

A punch 19 is carried by a punch holder 20
vertically movably mounted on a pair of parallel
posts 21, 21 fixed to the frame 3 of the apparatus
1. The punch holder 20 is adapted to be
connected to an upper plunger 22 for vertical
mation. The punch 19 has a sharp cutting edge
24 so that, as the punch holder 20 with the punch
19 is lowered toward the stationary die 11, the
cutting edge 24 enters a relatively small
clearance 25 (Fig. 7) between adjacent tape
edges, through the aperture (17, 18) of the guide
plates 14, 15, to cut a space-section length L of
the interengaged rows of the coupling elements 8,
8, only at their tape-side leg portions Bb (Fig. 10)
while the pair of the fastener stringers 6, 6 is
simply placed in and aleng the guide channel 16
{Fig. 4).

An ejector 26 extends through a slot 11a (Fig.
7} in the stationary die 11 and is aligned vertically
with the cutting edge 24 of the punch 19. The
ejector 26 is upwardly movable together with the
punch 19 relative to the stationary die 11 for
pulling the cut coupling elements 8 out of the
stitches 9, 9 while the tapes 7, 7 are clamped
batwean the pressure pad 13 and the guide plates
14, 15. The ejector 26 and the pressure pad 13
are opearatively connected by a drive machanism
(described below) so as to be moved in timed
relation to each other.

As best shown in Fig. 2, the drive mechanism
comprises an ejector holder 27 disposed within
the support table 2 and vertically movable
between an upper position in which the ejector 26
is raised from the stationary die 11 {Fig. 10) and a
lower position in which the ejector 26 is retracted
into tha stationary die 11 (Figs. 7 and 8). The
ejector holder 27 has a base portion 28 disposed
beneath the pressure pad 13 and a head portion
29 projecting upwardly from the base portion 28
into & vertical channel 30 (Figs. 2 and 5) of the
pressure pad 13 in which channel the stationary
die 11 is disposed. The head portion 29 is slidable
vertically in the vertical channel 30 beneath the
stationary die 11 and is fixed to a bottom end of
the ejector 26. The mechanism further comprises
a pair of first and second set of compression
springs 31, 32. The first set of compression
springs 31 is mounted between the support table
2 and the base portion 28 of the ejector holder 27
to urge the latter to its lower position, while the
second set of compression springs 32 is mounted
between the pressure pad 13 and the base portion
28 of the ejector hoider 27 to urge the pressure
pad 13 and the ejector holder 27 away from each
other. The pressure pad 13 has a pair of opposed
flanges 304, 304 {Fig. 5) at a bottom end of the
vertical channel 30, and the head portion 29 has a
pair of jaws 34, 34 (Fig. 5) engageable with the
respective flanges 30a, 30a, whereby the extent
to which the pressure pad 13 and the ejector
holder 27 are moved relative to each other is
restricted; that is, the lower position of the
pressure pad 13 is determined by the lower
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position of the ejector holder 27. The drive
mechanism further includes a lower plunger 33
adapted to be driven, by a suitable drive source
{not shown), for actuating the ejector holder 27 to
be moved from the lower position (Fig. 2) to the
upper position (Fig. 5} against the bias of the first
and second sets of compression springs 31, 32,
causing the pressure pad 13 to be moved
upwardly from the position of Figs. 7 and 8 in
which a pair of top surfaces 13a, 13a of the
pressure pad 13 is aligned with the respective
beds of the shaliow groove portions 5a, 5a, to the
position of Figs. 9 and 10 in which the tapes 7, 7
are clamped between the pressure pad 13 and the
guide plates 14, 15,

The cutting edge 24 of the punch 18 has a
length extensive with the ejector 26, longitudinally
of the longitudinal path of the pair of the fastener
stringers 6, 6, and equal to the length L of a space
section 8a (Fig. 11) to be formed. The ejector 26
has a longitudinal notched upper edge 264 (Figs.
7—10).

As shown in Fig. 2, the second or movable
guide plate 15 is urged by an extension spring 35
away from the first or fixed guide plate 14, i.e.
leftwardly, the extension spring 15 being
connected at one end to the second guide plate
15 and at the other end to a block 36 fixed to the
support table 2. A stop 37 is supported on the
block 36 and is movable betwsen an upper
position (Fig. 2) and a lower position (Fig. ). In its
upper position the stop 37 projects above the top
surface 4 of the support table 2 to prevent the
second guide plate 15 from being moved away
from the first guide plate 14, In its lower position
the stop 37 is retracted below the top surface 4 of
the support table 2 into a vertical hole 38 in the
block 36 to allow the second guide plate 15 to be
moved away from the first guide plate 14. The
vartical mavement of the stop 37 between its
upper and lower positions is accomplished by
turning a handle 39. The handie 39 includas a cam
shaft 40 extending through an unnumbered
horizontal hole of the block 36, a cam 41 formed
on an inner end of the cam shaft 40 integrally
therewith and engageable with a recess 42 of the
stop 37, and a knob 43 mounted on an outer end
of the cam shaft 40 for rotating the cam 41. The
stop 37 is urged to its upper position by a
compression spring 44.

In operation, as the handle 39 is turned through
180° in Fig. 2, the stop 37 is forced downwardly
by the cam 41 to its retracted position (Fig. 6)
against the bias of the compression spring 44. The
second guide plate 15 is moved, under the force of
the extension spring 35, from its phantom line
position to its solid line position to expose the
guide groove b widely. A pair of the continuous
slide fastener stringers 6, B is placed in the guide
groove 5 such that a pair of the interengaged
coupling element rows 8, 8 is received in the deep
groove portion 5b, with the tapes 7, 7 received in
the respective shallow groove portions 5a, ba.
Then the second guide plate 15 Is returned to its
original position (phantom line position in Fig. 6)
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by hand. With the second guide plate 15 held in
the original position by hand, as the handle 39 is
turned for ancther 180°, the stop 37 is returned
to its upper position to prevent the second guide
plate 15 from being moved back to the solid line
position of Fig. 6.

In Figs. 7 and 8, as the punch holder 27 is then
lowered together with the punch 19 by the upper
plunger 22, the cutting edge 24 of the punch 19
enters the clearanca 25 between adjacent tape
edges, through the aperture {17, 18) of the guide
plates 14, 15 to cut a space-section length L of
the interengaged rows of coupling elements 8, 8.
At that time the pair of the continuous slide
fastener stringers 6, 6 is simply placed in and
along the guide channel 16 (Fig. 4). The
downward movement of the upper plunger 33 is
preset to terminate immediately after the cutting
edge 24 has cut the coupling elements 8 only at
tape-side let portions 8b thereof (Fig. 8).

Then, as the ejector holder 27 is raised by the
lower plunger 33 against the bias of the first set of
comprassion springs 31, the ejector 26 is moved
upwardly to clamp the cut coupling elements 8
betweaen the notched upper edge 26a of the
ejector 26 and the cutting edge 24 of the punch
19 {Fig. 9). Becauss of the second set of
compression springs 32, this raising of the ejector
holder 26 also causes the pressure pad 13 to be
moved upwardly. The upward movement of the
pressurs pad 13 terminates when the tapes 7, 7
are clamped betwesn the pressure pad 13 and the
guide plates 14, 15.

With the tapes 7, 7 clamped between the
pressure pad 13 and the guide plates 14, 15, the
gjactor 26 continues to be moved upwardly
together with the punch 19, pulling the cut
coupling elements 8 away from the tapes 7, 7 as
shown in Fig. 10. At that time the upper and iower
plungers 22, 23 are raised at the same rate of
speed. As a result, the cut coupling elements 8
are removed out of the stitches 9, 9.

Then, the gjector 26 (lower plunger 33) ceases
its upward movement, while the punch 19 (upper
plunger 22} continues to be raised to its phantom
line position {Fig. 10} Finally the cut coupling
element pieces 8 remaining on the upper edge
26a of the ejactor 26 are cleared in a known
manner, for example, by means of a blower {not
shown). Thus a predetermined length L of
element-free gap or space section 8a (Fig. 11) has
been formed in a pair of the continuous slide
fastener stringers 6, 6 with no damages to the
tapes 7, 7.

Subsequently, as the lower plunger 33 is
lowered, the ejector holder 27 is moved
downwardly and the jaws 34, 34 thereof (Fig. 5)
are brought into engagement with the flanges
30a, 30a (Fig. B). With continued downward
mavement of the ejector holder 27 back to the
position of Fig. 2, the pressure pad 13 is returned
to the position of Figs. 2, 7 and 8, releasing the
tapes 7, 7 so that the pair of continuous slide
fastener stringers 6, 6 can be fed, for a desired

130 slide fastener langth, for a subsequent space



{c) a pair of guide piates disposed one on each
side of said guide groove and extending thereover
toward each other, said guide plates having an
aperture aligned vertically with said top surface

40 of said stationary die;
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{d) a pressure pad vertically movably disposed
around said stationary die in said support table for
clamping with said guide plates portions of the
tapas around said length of the interengaged
coupling element rows supported on said top
surface of said stationary die;
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(e) a punch vertically movable toward and away 100

from said stationary die and having a sharp cutting

edge locatabie to project through said aperture of
said guide plates into said longitudinal path of the
pair of continuous slide fastener stringers for

cutting tape-side leg portions of the interengaged
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section 84 (Fig. 11} to be formed. Preferably, that coupling elements supported on said top surface
feeding of the pair of continuous slide fastener of said stationary die;
stringers 6, 6 is accomplished automatically by 55 (f) an ejector extending vertically through said
means of a suitable feed device {not shown). stationary die and aligned vertically with said

5  With this arrangement, it is absolutely cutting edge of said punch, said ejector being
unnecessary to deflect the tapes 7, 7 laterally upwardly movable together with said punch
away from each other during the space-section relative to said stationary die for pulling the cut
forming operations. Accordingly, it is possible to 60 coupling elements out of the stitches while the
form a space section 8a devoid of coupling rapes are clamped between said pressure pad and
10 etements 8 accurately with no damage to the said guide plates; and
tapes 7, 7. {g) a mechanism for driving said pressure pad
Since most main parts are moved simply and said ejector to be moved in timed relation to
vertically, the apparatus 1 can be automated 65 each other.
easily and can be operated at high speed. Further, 2. An apparatus according to claim 1, said
15 the ejector 26 and the pressure pad 13 are moved mechanism including:
by one and the same actuating member {lower {a) an ejector holder vertically slidably
plunger 33) with no special actuating member connected to said pressure pad and movable
just for the pressure pad 13, making the apparatus 70 between an upper position in which said ejector
1 simple in construction and hence inexpensive. is raised from said stationary die and a fower
position in which said ejector is retracted into said
20 CLAIMS stationary die;
1. An apparatus for forming a space section {b} means urging said ejector holder to said
devoid of coupling elements in a pair of 75 lower position:
continuous slide fastener stringers including a pair (c} means urging said ejector holder and said
of tapes carrying along their inner longitudinal pressure pad away from each other: and
25 edges a pair of rows of interengaged continuous (d) means for actuating said ejector holder to be
coupling elements attached by stitches to the moved from said lower position to said upper
respective tapes, said apparatus comprising: BO position agalnst the bias of the first and second-
{a) a support table having in its top surface a mentioned urging means, said pressure pad, as
guide groove for receiving the pair of continuous said ejector holder is moved upwardly, being
30 slide fastener stringers along a longitudinal path; moved upwardly until the tapes are clamped
(b) a stationary die disposed in said support between said pressure pad and said guide plates.
table and having a top surface for supporting the 85 3. An apparatus according to claim 2, said
interangaged coupling element rows along a pressure pad having a vertical channel, said
length corresponding to the length of a space ejector holder having a base portion disposed
35 section to be formed:; beneath said pressure pad, and a head portion

slidably received in said vertical channe! and
connected to a bottom end of said ejector.

4. An apparatus according to claim 3, the first-
mentioned urging means including at least one
first compression spring mounted between said
support tabie and said base portion of sald ejactor
holder, the second-mentioned urging means
including at least one second compression spring
mounted between said pressure pad and said base
pertion of said ejector holder.

5. An apparatus according to claim 3, said
pressure pad having a pair of opposad flanges at a
bottom end of said vertical channel, said head
portion of said ejector holder having a pair of jaws
engageable with said flanges, whereby the extent
to which said pressure pad and said sjector holder
are moved relative to each other is restricted.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1983. Published by the Patent Office,
26 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.



2074923

Dated: Application No.: Published:
2074923 28 April 1981 - B112999 11 November 1981
Priority: 1 May 1980 Japan 55=58154

YOSHIDA KOGYO K.K., 1, Kande Izuml=cho, Chiyoda-ku, Tokyo, Japan, a Japanese Company,

mmowmu,mme,mum,mManwm,mmmqm,mmm

Apparatus for forming & space sectlion in a palr of continuous glide fastener stringers:

Address for Service:

Marks & Clerk, 57-60 Lincoln's Inn Fields, Lordon WC2A 3LS.

Request for examination: _1_1 FEB 1982

Application refused

or withdrawn:

Patent granted: Wk Erete FhUM
T Abink —_
SC NN 7641 E_ Joh—"

Renewal Fee paid in respect of
5th Year
oth Year
7th Year
8th Year
9th Year

10th Year

11th Year
12th Year
13th Year
14th Year
15th Year
16th Year
17th Year
18th Year
19th Year
I 20th Year

Patent ceased or
expired:

|
!

[3d ¥247478 10m 12:80 UPS BB




