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BACKGROUND OF THE INVENTION

1. Field of the Invention:

This invention relates to a row of slide

fastener elements formed by cutting transversely a

wire, which is rolled into a generally Y shape in

cross section by multi-step rolling, and more

particularly to a method and an apparatus for forming

the slide fastener elements successively.

2. Description of the Related Art:

A method for forming slide fastener elements of the

above-described type is currently known. In the known

method, an elongated wire having a circular cross

section is rolled by a plurality of rollers into a

generally Y shape in cross section, and then the

rolled wire is cut by a cutting punch and a coacting

.. cutting die into slices of .element blanks, each

slice having a predetermined thickness, whereupon

the coupling head.of each element blank is provided

with a protuberance by a forming punch and a coact~

ing forming die to finalize the individual element -

blank as a fastener elements (hereinafter called

"the wire fastener elements"). This conventional
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2. Description of the Related Art: A nethod for f or ni ng sli cﬁisfSﬁéiﬁaB%EenReplacéd |
el enents of the above-described type is currently known. In t l
met hod, an elongated wire having a circular cross section is H gﬂ'ﬁ;mlu II
plurality of rollers into a generally Y shape in cross secti ormn,

the rolled wire is cut by a cutting punch and a coacting cutting die into
slices of ele t . bl anks, each sl havl ng-.a-aredet erm ned t hi ckness,
wher eupon th@ggﬁﬁbpﬁhﬁ?ﬁgﬁﬁ%gpdéﬁﬁ&ﬁaﬁ@%gﬁgsbfgﬁk%ﬁgsprovided with a
prOtUberancef%¥méhfoEQEﬂgkF%i%ﬁgnfgulr% f&fted on a fastener '

tape successively in a predetermined pitch by

calking the front and back attaching legs of each
element on opposite sides of the tape by a calking
punch.

According to the prior method, since the wire is
rolled into a Y shape in cross section by rdllers,
any defective product can be eliminated to secure a
very high rate of production. But since the
individual fastener elements are obtained by cutting
the wire into slices of a predetermined thickness by
the cutting punch, the cut edges of each slice nece-
ssarily have burrs and are right-angled in cross
section in cross section so that smooth beveled sur-
faces of the fastener elements cannot be achieved
‘even by barrel polishing in a subsequent step.

Further, in the prior method, the opposite
attaching legs of the individual element blank are
bent toward each other so that each leg assumes a
generally L-shape profilg. When the opposite legs
are calked against a fastener tape, the L-shape
profile remains with the cut edges substantially
rectangular in cross section after rolling, thus

giving an uncomfortable touch. This drawback would



-ing formng die to finalize the individual elenent. blank as - f ast ener
-elenments (hereinafter called "the wire fastener el enents"). “thB“mRﬁlmwd
conventi onal REPLACEMENT SHEET net hod is exenplified by-EP-
thus forned fastener elenents are nounted on a fastener tape
in a predeterm ned pitch by cal king the front and back attaching Iegs of

each be considerable in mounting the fastener elements

successively on the fastener tape subsequently to
the fastener element forming step. Consequently,
as discloséd in EP-A0580064, it has been customary
to bevel the peripheral portions of the coupling
‘heads simultaneously with the forming of the fastener
elements. In this case, it is possible to bevel the
cut edges of the coupling heads, but it is impossible
to bevel the L-shape profile and end edges of the leg.

In the case that the formed fastener elements
are once discharged and are then mounted on the
fastener tape, burrs of the formed fastener elements
are removed by barrel polishing and, at the same
time, their cut edges are beveled. But since the
extent of beveling by this barrel polishing is
limited to a minimum, a harsh touch still remains
with the fastener elements mounted on the fastener
tape so that an entirely smooth arcuate profile
cannot be obtained.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to
provide a row.of slide fastener elements, each of
which has an entirely smooth arcuate surface with no
angular ridges after wire fastener elements obtained

by highly productive rolling are mounted on a



elenent on opposite sides of the tape by a cal king punch. ACQQ%%h&QH&Qk&nGEI
prior method, since the wire is rolled into a Y shape in cross

rol lers, any defective product can be elimnated to secure a vaﬂHlﬂ lmm’
of production. But since the individual fastener elenents are

cutting the wire into slices of a predeterm ned thickness by the cutting

punch, the Cl.f ﬁg%geets tgé%e?f ﬁi#‘%ﬁ%rg&&e’s%’% éééo ﬁg?burrs and are

ri ght-angl ed i Foss s snoot h bevel ed sur-
invention is to provide a method and an apparatus for

forming such fastener elements.

In order to accomplish the above object,
according to a first aspect of the invention, there
is provided a row of slide fastener elements which
are obtained by supplying intermittently at a
predetermined pitch a wire rolled into generally ¥
shape in cross section and by cutting the rolled wire
transversely into slices of element blanks of a
predetermined thickness, each slice of element blanks

“having a coupling head and a pair of attaching legs,
‘forming a protuberance on the coupling head of each
element blank to finalize the coupling head, and
mounting each element blank successively on an
intermittently supplied fastener tape at
predetermined positions by calking the attaching
leg thereof on front and back sides of the
fastener tape to finalize the individual element
blanks as the slide fastener elements. The slide
fastener elements are characterized in that the
legs of each slide fastener element has a sub-
stantially arcuate profile as formed during the
rolling, and at least cut edges of the legs have

smooth beveled surfaces as formed during the



faces of the fastener elements cannot be achi eved even by baﬁﬁshwnﬁkB&hmm mmd
I n a subsequent step. Further, in the prior nethod, the oppos
| egs of the individual el enent bl ank are bent toward each oth

each | eg assunes a generally L-shape profile. When the opposit egs are

cal ked against a fastener tape, the L-shape profile remains mnth t he cut
edges substantially rectangular in cross section after rolling, thus giving
an unconf or t &8t g ®&uch. This drawback woul d

The fastener elements having the above-described

structure can be obtained by a method for forming a
row of slide fastener elements, comprising the follow-
ing steps. a wire is rolled into a generally Y shape
in cross section while the wire is intermittently
supplied at a predetermined pitch. Subsequently, the
rolled wire is cut transversely into slices of element
blanks of a predetermined thickness, each slice of
the element blanks having a coupling head and a pair
of attaching legs. Then, a protuberance is formed on
the coupling head of each element blank to finalize
the coupling head, and the element blanks with the
finalized}coupliﬂg heads are mounted successively on
an intermittently supplied fastener tape at predeter-
mined positions by calking the attaching legs of each
element blank on front and back sides of the fastener
tape to finalize the individual element blanks as the
slide fastener elements. At the same time, the legs of
each slide fasténer element are provided with a sub-
stantially arcuate profile during the rolling, and at
least cut edges of the legs are provided with smooth
beveled surfaces during the calking.

The method is carried out by an apparatus for

forming a row of slide fastener elements comprises



REPLACEMENT SHEET be considerable in nounting the fast ener - elenents
successively on the fastener tape subsequently to the faste rBhis S HBﬂ%anclmmd
form ng step. Consequently, as disclosed in EP—A0580064 it h

customary to bevel the peripheral portions of the coupllng he

sinmul taneously with the formng of the fastener elenents. In this case

|5 Possibl e 1 rBeYBh WaGng s CYEEP k)% (URLbAAREGE. but, it is

coupling-head forming die, a cutting punch, a protuber—
ance-coupling-head forming punch, and a calking punch.
The rolling means rolls a wire into a generally Y

shape in cross section while the wire is intermittently
supplied in a predetermined pitch. The cutting die has
on a wire supplying path a through hole for insertion
of the rolled wire and movable reciprocatingly in a
direction of cutting the wire. The protuberance-of-
coupling-head forming die is situated contiguously to
a forward end of the reciprocating movement of the
cutting die. The cutting punch is fixed to a frame

and situated in frictional contact with an upper
surface oﬁ the cutting die. The protﬁberance-of-coupl—
ing-head forming punch is situated above a protuberance
forming station and vertically movable toward and away
from the forming die. The calking punch calks the
attaching legs of the individual element blanks, which
are provided with the respective protuberances, suc-
cessively on a fastener tape being supplied intermit-
tently at a predetermined pitch; Further, the rolling
means have rolling surfaﬁes for providing the individual
attaching leg with a generally C-shape profile, the
calking punch has calking surfaces for providing cut

end edges of the individual attaching leg with smooth
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to bevel the L-shape profile and end edges of the leg. I'n thg;Gas SLit t :
formed fastener elenents are once di scharged and are then nou

fastener tape, burrs of the forned fastener elenents are rennﬂ”ﬂﬂy
polishing and, at the same. time, their cut edges are beveled

the extent of beveling by this barrel polishing is linmted to a nminimm a
harsh t ouch ti%i emaLns with the fastener elenents nounted on the

f ast ener tapgeg ‘FLéPr #%ntirely smooth arcuate profile cannot be
obt ai ned.

For production, the wire of a desired cross
section is rolled by multi-step rolling while it is
supplied intermittently at a predetermined pitch.

The rolled wire has a generally Y-shape cross

section; specifically, each attaching leg has a
generally C-shape arcuate profile. Regarding the
profile of the individual fastener element immediately
after cutting, the end of each leg has smooth arcuate
surface unlike the conventional fastener element
vhose ieg end portion is inwardly bent in a generally
L shape with a ridgeline at the bend.

Upon completion of supply of the wire, a first
ram advances to its front end stop position in which
the wire projects by a predetermined length above of
the cutting die. Then the first ram starts moving
backward to cut the projected portion of the wire by
the cutting punch, and at the back end stop poéition
of the first ram, the cut element blank is moved from .
the cutting die to the forming die. However, at this
stage, each of the leg the glement blank is substant-
ially rectangular in cross section, which yet is far
from that of a smooth arcuate surface. At that‘time,
the calking punch is stopped restricting the hori-

zontal movement of the element blank by supporting
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SUMVARY OF THE INVENTION It is therefore an object of this payentjon to
provide a row of slide fastener el enents, each of which has g RS eplaced

snooth arcuate surface with no angular ridges after wire fas
obtai ned by highly productive rolling are nounted on a fa
cal ki ng. Another object of the invention is to provide a nethod and an

apparatus fOrype jegs of the element blank from opposite sides.
Then, at the back stop position of the first ram,
the forming punch is lowered along with a pressure
pad to form a protuberance on the coupling head.

Then, as the first ram starts moving fofﬁardly,
the calking punch operates to start calking the
legs of tﬁe fastener element. During this calking,
the outer cut edge of the individual leg is
deformed so as to have a smooth arcuate surface as
the leg is pressed gradually from its end to base by
part of a calking surface of the calking punch,
and the opposite legs of the individual fastener
element are bent toward each other as the outer
surfaces of the legs are pressed by the remaining
part of the calking surface.

In the fastener element mounted on the fastener
tape, at least the cut end edge of each leg is
shaped into an entirely smooth curved profile. Accord-
ingly, the resulting slide fastener not only gives
an comfortable touch but also has a low frictional
resistance of a slider so that.smooth closing and
opening operations of thé slide fastener can be
achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary perspective view of a



form ng such fastener elements. In order to acconplish the above object,
according to a first aspect of the invention, there is provi ddisShee egn Replaced
slide fastener elenents which are obtained by supplying int e-rnﬁl Bmm
predetermned pitch a wire rolled into generally Y shape in cr

and by cutting the rolled wire transversely into slices of elenment blanks

of a predetern, ned thickness, each slice of elenent blanks having a

coupl i ng headlade fpsyener slepent dorpdng ApParebisiacgosdifeot uber ance on the

coupling hea%oog é?%i%al embodiment of this invention;

FIG. 2 is a vertical cross-sectional view of a
fastener element forming section of the apparatus;

FIG. 3 is a plan view showing a fastener element
with its opposite legs ready to be calked;

FIG. 4 is a plan view showing the manner in
which the opposite legs of the fastener element are
calked;

FIG. 5 is a plan view showing the manner in
which the fastener element is deformed during the
calking;

FIG. 6 is a plan view showing the fastener
element upon completion of calking;

FIG. 7 is a fragmentary perspective view of an
example of the calking surface of a calking
puncﬁ;

FIG. 8 is a perspective view showing the manner
in which a wire is rolled by rollers;

FIG. 9 is a horizontal cross-sectional view
showing an initial stage of rolling of the wire;

FIG. 10 is a horizontal cross-sectional view
showing a final stage of rolling of the wire;

FIG. 11 is a perspective view showing the

fastener element immediately after having been cut



el enent blank to finalize the coupling head, and nounting each el enent ,
bl ank’ successively on an intermttently suppl | ed fastener tapnesaéetHasBeenReli

predet erm ned positions by calking the attaching Ieg thereof
back sides of the fastener tape to finalize the individual m'm
as the slide fastener elenents The slide fastener elenents are
characterized in %Pat th s of each_s #lde fastener el enent has a sub-
stantial |y a8l ?ﬁwﬂq nPS?HEH“d ng the rolling, and at |east cut

edges of the leg?l&?“fi is a perspective view showing the

fastener element immediately after having been
mounted on a fastener tape according to this
invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of this invention will
now be described in detail with reference to the
accompanying drawings.

A slide fastener element forming method and
appafatus of this invention comprises, as the most
characteristic part, simultaneously with forming a
wire rolled into a generally f shape in cross
section, ghaping opposite attaching legs of a
generally V-shape cross section into a generally C-
shape profile having a smooth arcuate surface by
rolling, and then beveling.at least cut edges with
angular ridges of the legs so as to have smooth
arcug}e surfaces while the fastener element is
mounted on a fastener tape by calking the opposite
legs by a calking punch having a. predetermined
calking surface after a protuberance is formed on
the individual coupling head obtained by cutting the
wire.

FIG. 11 is a perspective view of an element



snmoot h bevel ed surfaces as fornmed during the REPLACENENT'SHEET”"——'~"—__‘_
fastener el enments having the above-described structure can be,« ggﬁeﬂﬁ ﬁfﬁaced‘

met hod for formng a row of slide fastener elenents, conprisin
ing steps. awireis rolled into a generally Y shape in cross:
the wire is intermttently supplied at a predeterm ned pitch.

t he

Iy,
blank E obtained from the wire W by the method and

apparatus accordihg to this invention, showing the
shape of the element blank E after rolling and
cutting. FIG. 12 is a perspective view showing the
shape of the fastener element E after its opposite
legs L have been calked on front and back sides of a
fastener tape T. As is apparent from FIGS. 11 and
12, the rolled wire W having a generally Y-shape
cross section is shaped in such a manner that the
individual leg L has a generally C shape in cross
section having an arcuate surface from its base to
end unlike the conventional leg having a generally
L-shape profile.

The wire W having a generally Y-shape cross
section is supplied intermittently in a
predetermined pitch to the apparatus equipped with a
cutting punch and a protuberance-of-coupling-~head
forming punch. The apparatus used in this embodiment
is identical with the ordinary construction
disclosed in, for example, EP-A0048969 except a
calking punch 13. Therefore the following
description concentrates on the calking punch 13
and its associated parts, referring to the remain-
ing construction only briefly.

FIGS. 1 and 2 show the main structure of a slide



rolled wire is cut transversely into slices of elenent blanks of a
predeterm ned thi ckness, each slice of the el enent bl anks havhimﬁeetkﬁs)aﬁh

aced .
head and a pair of attaching |legs. Then, a protuberance is foq H“"L ml
: y

coupling head of each elenment blank to finalize the coupling r
el ement bl anks with the finalized coupling heads are nounted successively

O oSS st Skt SppArdapplousgel ey ned Dot L one by
the fastener {ha@geion.f tnaicse i had Qgiyiﬁggt et bl anks as the
horizontally reciprocatingly movably mounted on a
frame 1, and a cutting die 3 having a through hble
3a for insertion of a wire W having a Y-shape hori-
zontal cross section is situated continuously to the
front end of the first ram 2, next to which a pro-
tuberance-of-coupling-head forming die 4 is situated.
Above and in front of the first ram 2, a ram guide
5 is situated having a guide groove 5a in which a
second ram 6 is vertically movable in timed relation
with the horizontal reciprocating movement of the
first ram 2. To the front surface of the first ram 6,
a protube;ance—of—coupling-head forming punch 8 and
a pressure pad 9, which presses opposite legs of
the element blank E during the forming of a pro-
tuberance, are attached. Further, To the lower end
of the ram guide 5, a cutting punch 10 is fixed
in frictional contact with the uppef surface of the
first ram 2. Below the through hole 3a of the cutt-
ing die 3, a feed roller 11 and a guide roller 12
are situated for upwardl§ supplying the wire W
intermittently at a predetermined pitch correspond-
ing to the thickness of the individual fastener

element E.



slide fastener elements. At the sane tine, the | egs of each slide fastener
el ement are provided with a sub- stantially arcuate profil e dihis B&mR-lmwd
rol'ling, and at |east cut edges of the legs are provided mnth "
bevel ed surfaces during the calking. The nethod is carried out

apparatus for formng a row of slide fastener el enents conprises

REPLACEMENT SHEEEh,OPpOSlte sides of the forming -punch 8, a pair

of calking punches 13, which is a characteristic
part of this invention, are slidably received in the
respective hammer slide grooves 2a formed in the
upper surface of the first ram 2. So the two
calking punches 13 can move toward and away from
each other in and along the hammer slide grooves 2a
to calk the opposite legs L of the individual fas-
tener element E against a fastener tape T, thus ﬁount—
ing the individual fastener element E on the fastener
tape T. The calking punches 13, as shown in FIG.
1, are attached to the respective upper ends of
actuating levers 14 substantially perpendicularly
thereto, having at their reépective lower ends cam
followers 15. Each actuating lever 14 is pivoted at
its central portion on the frame 1 and is hence
angularly movable about the pivoted central portion
so as to cross the first ram 2 at a predetermined
angle, thus causing the coacting calking punches
13 to slide in the ﬁammer slide grooves 2a toward
and away from each other.

FIGS. 3 through 6 show the hanner in which
opposite legs L of the fastener element E are
deformed gradually from a generally ¥ shape into a

generally C shape during calking. As shown in FIG.



6 a rolling nmeans, a cutting die, a protuberance-of- coupling: ( NReplaced
die, a cutting punch, a protuber- ance-coupling-head form ng ' i ,
cal king punch. The rolling neans rolls a wire into a genera%ly \ ﬁiﬁ

cross section while the wire is |ntern1ttently supplied in a pr

pitch. The cutting die has on a wire supplying path a through hole for

I nsertion of 7thghéﬁéﬁqng{é@e%n%@avagl gai&?‘igpg'?ﬁiﬂagngl y in a diffection of

cutting the w’r fance-o0 cou formng die is
situated CO“t133UBHéﬁﬁ915g substantially a half of the calking

end and including an arcuately curved groove 13c¢
having upper and lower taper surfaces 13b.

The foregoing parts are actuated in predetermined
timed relation with one another by a plurality of
cams, i.e. a first ram drive cam 17 formed on a
drive output shaft 16 situated at the back of the
first ram 2, a forming punch actuation cam 18, a
calking punch driving cam 19 and a non-illustrated
wire supply cam, via cam followers 20, 21, 22 con-
nected with the respective cams 17, 18, 19, as shown
in FIG. 1.

The cam follower 20 of the first ram 2 is a
roller 2b rotatably supported by the rear portion of
the first ram 2 and resting on the first ram drive
cam 17, and the first ram 2 is urged forwardly by a
compression spring 23. As the cam 17 is rotated, the
first ram 2 is stopﬁed for a predetermined time at
each of a predetermined front end position and a
predetermined rear end pqsition. The cam follower 21
of the forming punch 8 is composed of.a roller 24a
resting on the forming punch.actuation cam 18, a

- lever 24b pivotally connected at its central portion

to the frame and pivotally supporting at one end the



'a forward end of the reciprocating novenent of the cutting diﬁmsgmgmﬁggkgngmhwd

punch is fixed to a frame and situated in frictional contact:w

surface of the cutting die. The protuberance-of-coupl- ing- héad’Eﬂl‘ﬂ!Iﬁﬂmm"
punch is situated above a protuberance formng station and vert

novabl e toward and away fromthe form ng die. The cal king punch cal ks the
attachi ng I eqy;pl, the 'Q%i\ﬂ 948! a&a%ﬂ&&?t&'tﬁ@kéthe‘i}héﬁ@ gff € provided with

t he respective protubérances, suc- cesSively on a fastener tape

bei ng' suppl i gflel MRIFREL Ik it &t ifgPhPAE R MM B! {1t sebbind her, the

rolling

ram 6, and a compression spring 25 for returning the
lever 24b to its original position. In the second
ram 6, a non~-illustrated compression spring normally
urging the second ram 6 upwardly is mounted, so that
the lever 24b is pivotally moved by the cam 18 to
lower the second ram 6 and returns to its original
position under the bias of the compression spring.

The cam follower 22 of the calking punch 13 is,
as shown in FIGS. 1 and 2, composed of a roller 22a
resting on the calking punch drive cam 19, a down-
wardly extending lever 22b pivotally connected at
its central poriion to the frame 1 and pivotally
supporting at one end the roller 22a, a link 22c
pivotally connected at its central portion to the
other end of the lever 22b; a third ram 22d pivotally
supporting at its rear end a distal end of the link
22c, and the actuating lever 14 having on its upper
portion the calking punch 13 and connected at its
central portion. The front end of the third ram 22d
has on each of opposite sides a cam surface 22e
having an outwardly extending end, and a cam follower
15 supported by the lower end of the actuating.

lever 14 is in contact with the cam surface 22e. As

_.15._



means have rolling surfaces for providing the individual attaQ
a generally G shape profile, the cal king punch has cal ki ng sur
priovi di ng cut end edges of the individual attaching leg with s
REPLACEMENT SHEET Date ........... ..., bevel ed s
production, the wire of a desired cross

the third ram 22d is retracted, the cam follower
15 contacting the cam surface 22e pivotally moves
the actuating lever 14 to actuate the calking punch 13.
The third ram 22d is returned to its original position
by a compression spring 32. Therefore, by chahging
either the cam follower 15 or the cam surface 22e, it
is possible to change the limit of movement of the

- calking punch 13.

A wire feed cam follower 26 is composed of a
roller 26a resting on a wire feed cam 33, a slider
26b pivotally supporting at one end the roller 26a,
a ratchet 26c attached to the other end of the
slider 26b, and a ratchet wheel 26d to be rotated
‘intermittently in a predetermined angular pitch in
one way by the ratchet 26c. The ratchet wheel 26d is
connected with a wire feed roller 11 by a
transmission shaft 27.59 that the wire W is
intermittently supplied by the wire feed roller 11.
The slider 26b is returned to its original position
by a compression spring 26e; Downstream of the wire
feed roiler 11 and the guide roller 12 along the
wire W, a number of rollers for rolling the wire
W are arranged.

FIG. 8 shows an example of rolling mill 31

composed of four rollers 31la - 31d respectively

i
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section is rolled by multi-step rolling while it is supplled |ntern1ttentl

at a predetermned pitch. The rolled wire has a generally Y

secti on;
profile.

unli ke the ¢

bent

in a ge

specifically, each attaching leg has a generally C—sh
Regarding the profile of the individual fastener elene
I medi ately after cutting, the end of each | eg has snooth arcuate sur
nvent i onal fast&ger epent mhoselh¥g end portion is |nmardly
£%° E%pend. Upon conpl etion

BV LML S ALY e 8"

of supply of JEQS%f@ HSfiﬁ%fd s%%ce of a predetermined shape for

insertion of the wire W. The rollers 3la - 31d are

rotated synchronously to compress the circumferential

surface of the wire W to roll the wire W into a pre-
determined cross-sectional shape. The rolling mill
31 should by no means be limited to be composed of

four rollers 31a ~ 31d and may be composed of two

.rollers 3la, 31b respectively having unique forming

surfaces,'as shown in FIGS. 9 and 10. The rolling
mill 31 is a multi-step structure; a wire W having a
circular cross section is passed through a first-step
rolling mill 31 so as to be deformed into a shape
shown in FIG. 9 and is then passed through a number
of steps of different rolling mills 31 so as to be
finally deformed from an entirely smooth, generally
Y-shape cross section, particularly the attaching

leg L, into a generally C-shape arcuate profile, as’
shown in FIG. 10.

- On the other hand, a fastener stringer feed cam
follower 28, as shown in.FIG. 1, is composed of a’
roller 28a resting on a fastener stringer feed cam
29, a first lgver 28b pivotally conneéted at its
central portion to the frame 1 not shown here and

pivotally supporting at one end the roller 28a and

._17_
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rantadvances toits front end stop position in which the wire. prOJects by a
predet erm ned | ength above of the cutting die. Then the flrsthtﬁnﬂéhaB lwﬂi
novi ng backward to cut the projected portion of  the wire by t

punch, and at the back end stop position of the first ram th

bl ank is noved from the cutting die to the form ng die. However, at th

st age, each of the I |s subst an lally rectangular |n

cross sectioftt ﬁg’éteq%stkﬁrr‘t 8Fn aﬂ‘l1 %?ﬁﬂﬁ% HeYeCuate surface. At
that time, the, CpaiJ&'t!in& Y18 SNARRSELY BF T ol Ped MRNOT T -

and no:mally urged upwardly by a tension spring 28f.

On the base end of the second lever 28d, a pair of
stringer feed rollers 30 are supported via a one-way
clutch (not shown) for intermittent rotation in one
way to feed a fastener stringer.

In the foregoing apparatus, various parts are
operated in predetermined timed relation with one
another to form the individual fastener elements
according to the method of this invention. FIG. 11
shows the shape of the element blank E after rolling
and cutting. FIG. 12 shows the shape of the fastener
element E after its opposite legs L have been
calked on front and back sides of a fastener tape T.

As mentioned above, a wire W of a generally Y-
shape cross section, which is rolled in such a
manner that the profile of the attaching leg L has a
smooth arcuate surface, is fed intermittently at a
predetermined pitch until the first ram 2 reaches
its front stop position, namely, until the wire W
projects above from the cutting_die 4 by a
predetermined length. In the first half of this
step, the previous fastener element E has already

been mounted on a fastener tape T to form a fastener



zontal noverment of the el ement blank by supporting REPLACEMENT SHEET

Date ...2........ ... .. ... . ... the | egs of the el enent blm'ggghgégﬁgBeenR ,aced
opposite sides. Then, at the back stop position of the fi rstL w z{j

form ng punch is lowered along with a pressure pad to forma
on the coupling head. Then, as the first ramstarts noving f

stringer S, and immediately after the opposite
calking. punches 13 are retracted from the opposite
legs L, the fastener stringer S is started to be
pulled upwardly. After the coupling head of the
fastener element E is removed from the forming die 4
situated contiguously to the front end of the
cutting die 3, the first ram 2 is retracted.

| Therefore, the fastener elements E mounted on the
fastener tape T are free from being caught by the
forming die 4 that is retracted by the first ram 2.

Then, as the first ram 2 is retracted, the wire
W is cut by the cutting punch 10. FIG. 11 shows the
profile of the element blank E.

As is apparent from FIG. 11, regarding the
profile of the individual fastener element
immediately after cutting, the end of each leg has
smooth arcuate surface unlike the conventional
fastener element whoée leg end portion is inwardly
bent in a generally L shape with a ridgeline at the
bend. However, at this stage, the leg of the element
blank is substantially rectangular in cross section,
which yet falls far short of a smooth arcuate
surface.

Subseqnently; as the first ram 2 stops

retracting, the forming punch 8 and the pressure

_.19_



t he cal ki ng punch operates to start cal king the | egs of - the fastener

element. During this calking, the outer cut edge of the i ITHisSheikds

def ormed so

as to have a snooth arcuate surface as the |eg

gradually fromits end to base by part of a cal king surface
punch, and the opposite | egs of the individual fastener elenent are bent

pAdher aps 1lokeraditier cébt?ér%(tﬁﬁnoffo tfeem| £9s are pressed by the

toward each

remai ni ng part of the cal ki ng sur

t he fastenerprotuberance on the coupling head. At that time, the

calking punch 13 also is stopped, supporting the
opposite legs L of the fastener element E from
opposite sides, as shown in FIG. 3. When the first
ram 2 starts moving forwardly, the calking punch
13 is operated to calk the 6pposite legs L of the
fastener element E progressively as shown in FIGS. 3
through 6, mounting the fastener element E on the
fastener tape T. Dufing this calking, the outer cut
edges of the attaching leg L is deformed into a
smooth arcuate surface as the leg L is pressed pro-
gressively from its end to base by the arcuate taper
surfaces 13b of the groove-shape calking surface 13a
of the calking punch 13, as shown in FIGS. 3 through 6.
At the same time, the profiles of the opposite legs
L are pressed toward each other by the_arcuate bottom
surface 13c of the calking surface 13a to be deformed,
completing the mounting of the fastener element E
as shown in FIG. 12. Then the procedure goes back
to the above-mentioned stage.

In the fastener elemeﬁt E mounted on the
fastener tape T, as is apparent from FIG. 12, at
least the cut edges of the attaching legs L are

shaped into an entirely smooth arcuate profile.

I

i’

ace. In the fastener el enent nounted on



tape, at least the cut end edge of each leg is shaped into an entirely
snmooth curved profile. Accord- ingly, the resulting slide fashhisiPbeet HasBearR
gi'ves an confortable touch but also has a |low frictional resi sl, :ﬁ"

slider so that snooth cl osing and openi ng operations of the sl mﬁm mm

can be achi eved. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a fragmentary
perSpeCt'V€’\ﬁdgﬁ%ginéiy, the resulting slide fastener gives not

only an excellent touch but also a low frictional
resistance with a slider so that the slide fastener
can be closed and opened smoothly.

As is understood from the foregoing description,
according to this invention, the wire W is rolled into
a generally Y sﬁape in cross section and, at the
same time, the attaching legs are formed into a
generaliy C shape having a smooth arcuate surface
rather than the conventional generally L shape
having a ridgeline, whereupon.the coupling head of
the individual element blank E obtained by cutting the'
vire W into slices of element blanks E having a
predetermined thickness is provided with a
protuberance by pressing. Therefore this invention
is particularly advantageous to improve the rate of
production. Further, since the cut'edges of the |
legs L, which are initially generally right-angled in
cross section, are shaped into a smooth arcuate
'profile as pressed by the calking punch 13 when the
generally C-shape legs L of the element blank E are
calked on front and back #ides of the fastener tape T
for mounting the fastener elements E, the entire
surfaces of the fastener elements E mounted on

the fastener tape are free from any harsh touch, not



slide fastener element form ng apparatus according to a typical enbodi nent
of this invention; FIG 2 is a vertical cross-sectional viemﬂbﬁshwﬂ%sBamejimxd

element forming section of the apparatus; FIG 3 is a plan wie Wl :
fastener elenment with its opposite |legs ready to be cal ked; FIj _ , "-
pl an vi ew showi ng the manner in which the opposite | egs of the tastene
el ement are ¢4 ked: .FIG 5 is a.glan vie% s?omﬁn thg ranner in

¥ giving a neat appearance but alsc guaranteeing

a very smooth movement of the slider.

_22_



which the fastener efenent |s deforned durlng t he calklng, FIGT‘B‘T“a—p#aﬁ—

; |
fragnmentary perspective v I e of the calking s Shch i u ¢ laced
cal king punch; FIG 8 is w show ng the mnﬁmﬂﬂl _
wire is rolled by rollers; * I zontal cross-sec : :
showi ng an i rlirds. st age of rolllng 0 t e Wre;

1. A row of slide fastener elements (E) which
are formed by supplying intermittently at a pre-
determined pitch a wire (W) rolled into generally ¥
shape in cross section, cutting the rolled wire
transversely into slices of element blanks of a
predetermined thickness, each slice of the element
blanks having a coupling head and a pair of attaching
legs (L), forming a protuberance on the'coupling head
of each of the element blanks to finalize the coupl—.
ing head, and mounting each of the element blanks
successively on an intermittently supplied fastener
tape (T) at predetermined positions by calking the
attaching legs (L) thereof on front and back sides
of the fastener tape (T) to finalize the individual
element blanks as the slide fastener elements (E);

wherein said legs (L) of each slide fastener
element (E) has a substantially arcuate profile as
provided during the rolling, and at least cut edges
of said legs (L) have smooth beveled surfaces as
provided during the calking.

2. A method for forming a row of slide fastener
elements, comprising the steps of: )

(a) rolling a wire (W) into a generally Y shape in

cross section while the wire is intermittently



FIG 10 is a horizontal cross-sectional view showing a final stage of

rolling of the wr
I mredi at el

el-enent

invention; and FIG *12°% s*a perspective view showi ng the fa:
I mmedi ately after having been

supplied at a predetermined pitch;

(b) cutting the rolled wire (W) transversely into

slices of element blanks of a predetermined
thickness, each slice of the element blanks having a
coupling head and a pair of attaching legs (L);

(c) forming a protuberance on the coupling head

of each of the element blanks to finalize the coupling

head;

(d) mounting the element blanks with the
finalized coupling heads successively on an
intermittently supplied fastener tape (T) at
predetermined positions by calking the attaching
legs (L) of each of the element blanks on front
and back s;des of the fastener tape (T) to finalize.
the individual element blanks as the slide fastener
elements (E);

(e) providing the legs (L) of each slide
fastener element (E) with a substantially arcuate
profile during the rolling; ;nd

(f) providing at least cut edges of the legs
(L) with smooth beveled surfaces during the calking.

3. Aﬁ apparatus for forming a row of slide
fastener elements, comprising: |

(a) rolling means (31) for rolling a wire (W)

into a generally Y shape in cross section while the

S, 7 T




nounted on a fastener tape according to this i nvention. DETAI LED
DESCRI PTI ON OF THE PRWEM @/E

s; Wai | with referenceng 4l
acconpanyi ng drawi ngs. A slide 't ast ener el enent form ng . ngft :
apparatus of this invention conprises, '

si mul t aneously, yi§ {or
shapi ng opposi

i nvention will now be

secti on,

determined pitch;

(b) a cutting die (3) having on a wire supplying
path a through hole (3a) for insertion of the
rolled wire (W) and movable receprocatingly in a
direction of cutting the wire (W);

(c) a protuberance~of-coupling-head forming die
(4) situated contiguously to a forward end of the
reciprocating movement of said cutting die (3);

(d) ‘cutting punch (10) fixed to a frame (1) and
situated in frictional contact with an upper surface
of said cutting die (3);

(e) 5 protuberance-of-coupling-head forming
punch (8)l§ituated above a protuberance forming station
and vertically movable toward and away from said
forming die (4); and

(f) a calking punch (13) for calking the attaching
legs (L) of the individual element blanks, which
are provided with the respective protuberances,
suctessively on a fastener tape (T) being supplied
intermittently at a predetermined pitch;

(g) said rolling means (31) having rolling surfaces
for providing the individual attaﬁhing leg (L) with a
generally C-shape profile;

(h) said calking punch (13) having calking

as the nobst characteristic

%ﬁ;@g??g%%#%gr$%%§q8§q§paapgggeraIIy Y shape in cross

|

ar

A preferred embodhigsiret Haf BéchReplaced

i



. ————
general ly V-shapemi‘m-& a gener al | y C shape ro |I asrgagd ladkd .
snoot h ar.cuate SUJMHMJ' ’Em and then beveling at tea s :
with angul ar ridg ﬂ "ﬁ as to have snooth arcuat :

the fastener element i‘s fouMted on a fastener tape by cal ki

| egs by a cal ki ng punch having a predeterm ned cal king surface after a

protuberanceé: %&%ﬁ%ggr@%ﬁgk&%ﬂ gug‘kt %cag e&gmagad obt ai ned by cutting

the wire ive vPew of
individual attaching leg (L) with smooth beveled

surfaces.

_26_
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bl ank E obtained fromthe wire Wby the nethod and appar at ¥ §G&9LdLNg to
this invention, showi ng the shape of the el enent blank E af t/amuliassil ‘R_ ed
cutting. FIG 12 is a perspective view show ng the shape'of.lmmlﬂ ‘ H L
element E after its opposite legs L have been cal ked on fro | |

sides of a fastener tape T. As is apparent fromFIGS. 11 and 12, the rolled
wire Whaving a generally Y-shape




cross section is shaped in such a manner that the individual Teg Chasa———
generally C shape in cross section having an arcuate surface im;gg&, ]§ase;  :
te end unlike the conventional |eg having a generally L-shape pi ¥ ol Replaced
wire Whaving a generally Y-shape cross section is supplied inrﬂ : ﬂ J uw;,_
in a predetermned pitch to the apparatus equi pped with a cutt

a protuberance-of -coupling-head form ng punch. The apparatus used in this
enbodi ment is identical with the ordinary construction




di scl osed in, for exanple, EP-A0048969 except a cal king pynch 13. There ore

the foll ow ng description concentrates on the cal ki ng pun th S ‘aced
associ ated parts, referring to the remain- ing constructipn m
FIGS. 1 and 2 show the main structure of a slide REPLAE

fastener elenment form ng apparatus according to this




) _ .
invention. In FIGS. | and 2, a first ram2 is horizontally reci procatlngly
movabl y nounted on a frame 1 and a cutting die 3 having a t’ﬁf:%“&hﬂme& aced'f;
for insertion of a wire Whaving a Y-shape hori- zontal crbss 1
situated continuously to the front end of the first ram 2, ne
pro- tuberance-of-coupling-head forming die 4 is situat ed. 'Ab
front of the first ram2, a ramguide 5 is situated having -a gui de groove
5a in which a second ram6 is vertically novable in tinmed relation with the
hori zontal reciprocating novenent of the




first ram2. To the front surface of the first ram®6, a g oneetHas Been Replaced 7}
pr ot uber ance- of - coupl i ng- head form ng punch 8 and a pressureag ] ]
presses opposite |legs of the elenment blank E during the fmj—iﬁgﬂ H Igl‘ :
tuberance, are attached. Further, To the lower end of the r . i
cutting punch 10 is fixed in frictional contact with the upper surface of

the first ram2. Below the through hole 3a of the cutt- ing die 3, a feed
roller 11 and a guide roller 12 are situated for upwardly supplying the

wre Wintermttently at a predeterm ned pitch correspond-

FIG. 7




|ng to the thickness of the individual fastener el ement E. REPLACENENT -
SHEET On opposite sides of the formng punch 8, a pair of cal~léj~‘v 13 BlegaR laced-;
13, which is a characteristic part of this invention, are sI_|d ! '
in the respective hanmer slide grooves 2a fornmed in the upper .
the first ram2. So the two '

FIG. 9
\

w _1_31q

31b




§

calklng punches 13 can nove toward and away fron1each other in and al ong i
the hammer slide grooves 2a to calk the opposite legs L of”ﬂh lﬂxd_
fas- tener elenent E against a fastener tape T, thus nount- ﬂ ﬁ
i ndi vi dual fastener element E on the fastener tape T. The ca .
13, as shown in FIG 1, are attached to the respective upper ends of

actuating levers 14 substantlally perpendi cul arly thereto, having at thelr

respective | ower ends camfollowers 15. Each actuating |lever 14 is pivoted
at its central portion on the frame 1 and is hence

FIG. I




——
angul arly novabl e about the pivoted central portion so as touEEESS T '
first ram2 at a predeterm' ned angl e, *t’his ¢ausi ng the coact lﬂw i

punches 13 to slide in the hanmer slide grooves 2a toward an
each other. FIGS. 3 through 6 show the manner in which opposi
the fastener elenment E are deforned gradually froma generally Y shape into .
a generally C shape during cal ki gggrpAéTshown in FI G

SLIDE FASTENER ELEMENT AND METHOD AND
APPARATUS FOR FORMING THE SAME

In manufacturing slide fasteners, especially
faétener elements, an elongated wire (W) of a generally
Y-shape cross section with attachiﬂg legs (L, L) shaped
into a generally C form by rolling, is supplied inter-
mittently at a predetermined pitch and is then cut
into slices of element blanks having a predetermined
thickness, and a protuberance is formed on the coupl-
ing head of each of the successive element hlanks.
Then, the generally C-shape attaching legs (L, L) are |
calked frqm opposite sides to mount the fastener
elements (E) on a fastener tape (T) and, at the same
time, the generally right-angled cut edges of the
attaching legs (L, L) are shaped into a smooth
arcuate profile as pressed by a calking surface (13a)
of a calking punch (13);

(FIG. 12)



~
-REPLACENENT SHEET 14 7, the calklng punch 13 has a cal ki REBLA@BHEN$%HEET

occupyi ng substantlally a half of the calking end and in Iudlq%

arccuately curved groove 13c havi ng upper. and | ower .t aper. [isDatbal e&myg%uxﬁhe
foregoing parts are actuated in predetermned timed rel at
another -by a plurality of cans, i.e. a first ramdrive cam 17 for med on a

drive output shaft 16 Sstﬂi’é %ﬂsfﬁuéﬂ“ﬁﬁ@fﬂ‘rs‘"hnb%mon AND
" APPARATUS FOR FORMING THE SAME |

BACKGROUND OF THE INVENTION
1. Field of the Invention:
| This invention relates to a row of sllde
:fastener elements formed by cutting transversely a
vire, which is rolled into a generally 'Y shape in
'.cross section by mu1t1—step rolling, and more
partlcularly to a method and an apparatus for formlng
" the slide fastener elements successively.
2. Descriptlon of the Related Art:

A method for forming slide fastener elements of the
above—descr1bed type is currently known. In the known
method, an elongated w1re having a c1rcu1ar Cross

t.section is rolled by a plurality of rollers into a
generally Y shape in cross sectlon, and then the |
rolled wire is cut by a cutting punch and a coactlng"'

cutting die into slices of element blanks, each |
slice havinE*aNpredetermined thickness Vhereupon
.the coupling head of each element blank is provided
with a protuberance by a formlng punch and a coact-
ing forming die to finalize the individual element
blank. as a fastener eiements (hereinafter called

"the wire fastener elements") This conventional



-

first ram2, a formng punch actuation cam 18, a carking'gﬁgg%d@ Eﬂﬁghggvn
19 and a non-illustrated wire supply cam via camfollowgrs :
nected with the respective.cans 17, 18, 19, as shown:in
follower. 20 of the first ram2 is a roller_2b-rotatably.
rear portlon of the first ram2 and resting on the first ramdrive cam 17,

and t:he fi rst“l !['tgga%[éne%xg%ﬁp&iear rﬂ;_xoays%corfﬁs | on spri ng 23. As the

cam 17 is rota Fessi on spring e cam 17-is rotated,
‘the formed fastener elements are mounted on a fastener '

tape suece531ve1y_1n a predetermined pitch by
d_calking the'front and back_attechingllegs'of each
element on OppeSi;e sides of the tape bj a calking
- punch. | | '_
| According tq'the'prior methed,ueince the wire is
.folled into e Y Shape in cross section by tellers,
aﬁy defective product can.be_eliminetedfto,secure a
very high rate of production. But since the
individual festenef-elements are obﬁeined by cufting-
t-the,wire iﬁto elices.of'a_predetermined thickness,by
the Cutting puheh;'the:cut edges of each:sldce“nece- ,
-SSerily haee burrsland are;righteangled in cross
section id cross section S0 that smooth beveled eur-
| faces of the fastener elements cannot be achieved
.'even by barrel polishing in a sﬁbeeQuent step.
,Furtﬁer, in'the.prior method!-fhe opposite
attaching iegs of the individual element blank are
' beﬁt toward each other so thatdeech leg assumes a
geﬁerally'L—shape profile. When-the opposite legs
are calked agaiﬁst a fastener tape, the Lfshape. ‘
- profile remains ﬁitﬁ the cut.edges substantially
rectanguler in croeS-settien'after_rolling, ihue

~ giving an uncomfortabledtouch; This drawback vould




-

first ram2 is stdpped for a predeternined tinme at each cﬁEﬁtgagMgﬁf@gE@ﬁd
front end position and a predetermnned rear end p03|t|or Th zgi ﬁggver
Shat&d

2% of the forming punch 8 is conposed of a roller 24a r¢
fornlng punch actuation cam 18, a lever 24 pivotally coapeeted—at—rtg—

central portionto the frane and plvotally‘§Upport|ng at one end the
'REPLACENENW %@Eggn51derable in mounting the fastener elements

succe531vely on the fastener tape_subsequently to
 the fastener element forming ste?. Consequently,
as disclosed in EPQA0580064,-it-has been'customary
to bevel the peripheral oortiOns of the coupling
heads Simultaneously_with the forming_of-the fastener
elements. In this case, it is possible to bevel the
cut edgeslof the coupling heads ‘but it is impossible _
to bevel the L-shape profile and end edges of the leg.
- In the case that the formed fastener elements
are once dlscharged and are then mounted on the
fastener tape, burrs of the formed fastener elements
are removed by barrel polishing and at the same.
time, their cut edges_are beveled. But since the |
extent.of beveling by this barrel polishing is
'11m1ted to a minimum, a harsh touch still remains
with the fastener elements mounted on the fastener.
tape so that an entirely smooth_arcuate profile
cannot be obtained. |
| 'SUMMARY OF THE TNVENTION
It is therefore an object'of this inventionnto
prov1de a row of slide fastener elements each of
'_ which has an entirely smooth arcuate surface w1th no
angular ridges_after wire_fastener elements obtained

by highly productive rolling are mounted on a



15 roller 24a, a pin 24c attached to the other end of t
contacting with the head of the second ram6, and a co
for returnlng the lever 24b to its original posi tion.

~a non-illustrated conpression spring nor-mal ky urging tie Datecdn
upwardly is nDunted so that the lever 24b is plvotally NOVE
to | ower the

‘bi as of the
IS,

I . the

-v--—-.;;

d 6, and d h
PR ReChY e, Mnaeh faffer %8 T e LSkaﬂgeLuhcﬁ 13

invention is to provide a method and an apparatus for
forming such fastener elements. |

In order to accomplish the above obJect

_according to a first aspect of the 1nvention “there

is prov1ded a row of slide fastener elements which

are obtained by supply1ng intermittently at a

predetermined pitch a wire rolled into generally Y

' shape_1n cross section and by cutting the rolled wire

. predetermined thickness, each slice of element blanks

tfansversely into slices of element blanks of a

having a coupling head_and_a paif_of attaching 1egs,

forning a'protuberance on the COupling head of'each

element blank to finalize the coupling head, and

mounting each element blank success1ve1y on an

'1ntermittently.supplied-fastener_tape at

predetermined positions by calking the attaching
leg thereof on front and back sides of the

fastener tape to finalize the individual element

‘blanks as the slide fastener elements. The slide

fastener elements are characterized in that the

 legs of:each'slide fastener. element has a sub-

~ stantially arcuate'pfofile as”formed'dﬁring the

~ rolling, and at leaSt'cut edges of the legs.have'

smooth beveled surfaces as forned_ddring the



as shown in FIGS. 1 and 2, conposed of a roller 22a rest .
punch drive cam 19, a down- wardly extending |ever 22b pi BEPYACEMENESHEEE
at its central portion to the frame 1 and pivotally supgorti na tMAR4996d
~the roller 22a, a link 22c pivotally connegted at its c nPRI-portion-to-
the other end of the lever 22b, a third ranr22d pivotal 'y supporting at 1ts .
rear end a dis&gLﬂend of the link 22c, and the actuating lever. 14 having on

Its upper_pof?ﬁ ™% he cal ki ng punch 13 and connected at its central

portion. The fropfe il @het " ehiBhtd Ha¥ihgfhe above-described -

'struCturé can be obtainéd by a method for forming a

row of s1ide fastener elements, comprising the_follgw—
'ing'Steps..é wife.is-roi1ed into a genéraily_Y_shape. |
. in cross éection whil¢ the Wirg is ihtefmitteﬂtly
~ supplied at a predetermined pitch. Subsequently, the
rolled wire is.cut transversely into slices of element
.='b1ahks of a predetermihed tﬁ1ckne$S, each slice 6f
the element'blanks_ha§ing’a coupling head and a pair
- of attaching legsg'Thén, a protuberance is fbrmed_on '
the cbﬁpling head of each_eiement_blank to finalize
'the couplihg ﬁead, and thé elémént'blaﬁks:with'the’
finalized goﬁpling_hgads are'mounted'sutcéséively on
an intermiitenfly.supplied fasteﬁér tape at predeter-
| miﬁed positions by calking the attaching legs of each
~ element blank on front and back sides of the fastener
tape to finalize the individuallglement'blanks as the
slide fastener eleménfs.:At the same time; thé lééé of
~each slide fasteher eigmént are prOvided yith a sub-
- stantially arcuate profile during the.roliing,'and_at
léast cut édges of the legs are provided.ﬁith'smooth
beveléd'surfaceslduring the.calking.
The method ié carfied puﬁ by an_apparétus for

forming a row of slidé'fastener elements comprises



hés on each of opposite sides a cam surface 22e having R&BLmaEMENfSHEET

extendi ng end, and a camfollower 15 supported by the | gy r?DOhAhhm
actuating lever 14 is in contact wth.the cam surface 2 Daws ...........................
REPLACEMENT SHEET- 2 0 MAR 1 Date ....... 6 - N

-a_rolling means, a cutting die, a protuberanCe—of-h.
coupling—head.forming.die, a cutting punch, a protuber—
anceecoupling—head'forming punch, and_a calking punch. |
The rolling means rolls a nire into a generally Y
shape in cross section while the wire is'intermittently
Supplied.in a.predeternined-pitch. The“cutting'die'has
on a wire supplylng ‘path a through hole for 1nsertion )
of the rolled w1re and movable reciprocatlngly 1n a
direction of cutting the wlre. The protuberance—of—

_'coupling?head forming die is situated contiguously to
a forward end of the rec1procat1ng movement of the
cutting d1e. The cutting punch is fixed to a frame

r.and situated in frictional contact with an upper

_surface of the cuttlng die. The protuberancefof—couplé
ing-head forming punch is situated aboue'a prOtuberance_'
forming stetion and:verticaily moVable_toward and eway
from the_forming_die;;The calking punch ¢a1ks_tné
attaching legs of the individual element'blanks'“which

- are provided with the respective protuberances suc-
cessively on a fastener tape belng supplied 1nterm1t-
tently at a predetermined pitch. Further, the rolllng
means'have rolling Surfaces for providing the individual
attaching leg w1th a generally C—shape profile, the |
calking punch has calking surfaces for providing cut

end_edges of the 1nd1v1dual attachlng leg with smooth



the third ram22d is retracted, the camfollower 15 con
surface 22e pivotally noves the actuating | ever 14 to
punch 13. The third ram22d is returned to its original
‘conpr ession spring 32. Therefore, by changipg either -th e

.t he can1surface 22e it is possible to chaﬂge the limt of novement of the
cal ki ng punc mnre feed camfollower 26 is conposed of aroller 26a-
resting on a ve%e é%ﬁ'€§ﬁ§33 a slider 26b pivotally supportlng at one end
the .roller 26a,

For production, the wire of a desired Cross

section is rolled by;multi-step rolling wh11e it is

i supplied.intermittentlylat a predetermined piteh. :
The rolled wire'hes a'generally Y-shebe_cross |

: :_ section; Specificelly, each attaohing 1eg has a

_generally'C—shepe achate profile. Regarding'the |
prof11e of the 1nd1vidual fastener element 1mmed1ately

after cuttlng, the end of each leg has smooth arcuate '
'surface unlike the conventional fastener element
vhose 1eg end portlon is 1nward1y bent in a generally
L shape with a ridgellne at the bend. |

Upon completion of supply of the w1re, a first

ram advances to 1ts front end stop p051tion in which
the wire prOJects by a predetermined length above of
the cutting d1e. Then ‘the f1rst ram starts mov1ng

| backward to cut the projected portion of the wire by
the cutting buneh,'and at the back end stop position
of the first ram, theiout element blank;is moved from .
‘the cutting die to the forming die. However, at this
stage, each of the leg the element blank is substant—
.ielly'rectangular in'cross section, which yet is far
from that of a smooth arouate surface. At that time,

" the calking punchlis.stoppedurestricting the hori-

zontal movement of the element blank by supporting



a ratchet 26c attached to the other end of the slider 26h1ﬂ€ﬁEkéHMéﬁ?§ﬁtET
wheel 26d to be rotated intermttently in a predeternm ne¢q angul :{
‘one way by the ratchet. 26¢c. The ratchet wheel 26d is conflegi;gd p

feed roller 11 by a-transm ssi'on shaft 27 go that the w flleWis—

intermittently supplied by the wire feed roller 11. The slider 26b is _
returned to iths Péddiofathe WlichbRE Bl4nk ﬁﬁ&ﬁf’bﬁﬁésﬂe $Paédly 26e. Downstream

of the wire feed roller 11 and the guide rol 12 along the wire W a
nunber Of rO'ThEﬁS aftpfthéobaél@%tbfiepd@l'tﬁon 'of the first ram, .

‘the forming punch is lovered along with a pressure

" pad to form.a protuberance on the.coupling'head.

3 Then, as the first ram starts.moving:forwardly,_

the calking punCh.operates to start'caiking'the.

_1iegs of the fastener element. During this calking,

the outer cut'edge of the:individual leg is
deformed so as to have a smooth arcuate surface as
the leg is pressed gradually from its end to base by .
part of a ca1k1ng surface of the calk1ng punch
and the opp031te legs of the indiv1dual fastener
-element are bent toward each other as the outer |
- surfaces of the legs are pressed by the remalnlng
'part of the calklng surface. |
In the fastener element mounted on the fastener

tape, at 1east_the_cut end edge of each’ leg is _
shaped intclan entirely smooth curved profile. Accord-
ingly, the resulting slide fastener not only gives

‘an comfortable touch but also has a low frictional

' resistance of a slider so that:smcothrclosing and
‘opening operatibns of the slide fastener can be
achieved. . h | |

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a'fragmentary perspective view of a



wfarejarranged.'FlG. 8 shows an exanpl e of rolling mll COTDOSED, - Wr
rollers 3la - 31d respectively =~ REPLACEMENT SHEET 17 h vﬁﬁélggﬁﬁgﬁ %HEE*_
surfaces facing-one another -.to jointly define a space of. Pg&edbﬂe

s

shape for insertion of the wire W The rollgers 3la - 31d|prg” = rrr

_siide fastener element_forming apparatus'according'
to a typical embodimeht_of,this inventieh; _'
_. FIG. 2 is a vertical c;ossésectienal view ef a
fastener'element.forming sectioneof the epparatus;'
.FIG}'S is a.pléh view showing a fasfene;'element
with'ite eppesite legs ready to be calked;
| FiG, 4 is a plan vieﬁ shdwing the manner in
which the opposite legs of tﬁelfastener'elemeht are
'caiked§ | |
| EIG. 5 is a'plan viev showing the manner in
_which:the fastener element isedeformed during the .
-calking; _ | |
_FIG.'G_is a plan view showing the.fastener |
element upon_compietioh of calking;
FIG. f is a fragmeﬁtar§ perspective viewlof an
 eiamp1e of the.Ealking surface of a'celking.'
_ pﬁnchj . - |
FIG. 8 is a perspective view showingfthe manner
in which a wire is relled by rollefe; o |
- FIG. 9 is a_horizontal cfoss—secfional.view
* showing an initial stage of rolling of the wire;
.FIG._lO is a horizoﬁtal crOSSesecﬁional view
Showing a final stage of rolling of the wire;
FiG; 11 is a berépeetive view showing.the 

fastener-element'immediately,after'having been cut



rotated synchronously to conpress the circunferential surf ﬁ&f’ cﬁﬁ@ﬂ“éﬁtéw

toroll the wire Winto a pre- determ ned cross-sectional
roll'ing mll 31 should by no neans be limted to be conpos
rollers 3la - 31d and nay be conposed of t rollers 3la,
havi ng unique form ng. surfaces,. as shomn-rn—FIGS 9 and 10. The roII|ng

mll 31 is a ruct ure: VVhaV|ng a circular cross section
is passed thr 8#1%{?% %Bsiﬂjsﬁ elwaBH?I}'fga g 31 so as to be deformed into a -

'Shape shown in Feie 912399 é%&%ﬁ@c{ﬁi‘es@.‘ﬂeé 'Hh%@ﬂgatﬂlu”ber

'_fastener element 1mmed1ate1y after having been

------------------------

mounted on a fastener tape according to this
inuention. | | - | o
DETAILED DESCRIPTION OF THE PREFE_RRED,_ FMBODIMENT

'A preferred embodiment of this'invention will
.now be described in deta11 with reference to the
accompanying draw1ngs.

A slide fastener element forming method and
apparatus of this 1nvent10n comprises, as the most
characteristic part simultaneously with forming a
vire rolled 1nto a generally Y shape in cross
section, shaping opposite attaching'leés Of a
_generally V-shape cross section into a generally C—l
shape profile having a smooth arcuate surface by
rolling, and then beveling at least cut edges with
angular ridges_of the 1egs so as to have smooth
arcuate.surfaces while the fastenmer element is
mounted on-a.fastener tape hy'calking the opposite
legs by a calking punch having a predetermined'

' calking 'surface after a protuberance is formed on
_the 1nd1vidua1 coupling head ‘obtained by cutting the
vire.

FIG. 11 is a perspective view of an element



k2

of steps of different rolling mlls 31 so as to be final
entirely snooth, generally Y-shape cross section, partic
attaching leg L, into a generally C shape arcuate profil
10. On the other -hand, a fastener stringerééged camfollo
in FIG 1, is conposed of a roller 28a res g on a fastener strlnger feed

cam 29, a fi rlﬂltanke%eob&§n ‘(\;’(t')“[ Itﬁ( v&%ngclt, c[:hgt m%ﬁ?odcgﬂar al portionto the

frame 1 not S ere and y suppor ing at one“end the roller 28a
and apparatus'according to this invention, showing the

p(é?i_ﬂéﬁﬁﬁufrrsmm

_ y th&m&%.g

shape of the element blank E after rolling and
cuttlng. FIG. 12 is a perspectlve v1ew showing the
_shape of the fastener element E after its opp031te
legs L have been calked on front and back 51des of a
~ fastener tape T. As is apparent_from FIGS. ll ano
"12;'the rolled wire W having a.generally Y-shape
cross section_is shaped in such a_nanne# that the -
3.individua1 leg-L'has.a generally C shape in cross
section having an arcuate surface from its base to
end unlike the conventional leg having a'generally.
L-shape profile. | | | |
.The wire W hating a generally Y-shape éross
sectlon is supplied 1nterm1ttent1y 1n a
predetermlned p1tch to the apparatus equlpped with a
cutting punch and a protuberance~of—coupling-head
_ forming punch. The apparatus_used in'this'embodiment
is identieallwith the ordinary construotion
disclosed in, for.example, EP-A0048969 except a
calking punch 13. Thefefore the following |
description concentrates on the calking punch l3'
_and its associated pafts,'feferfing;to the remain-
ing conStruotion only briefly._ -

FIGS. 1 and 2 shov the main structure of a slide



REPLACEMENT SHEET at the other end the roller 28c, and
pivotally novabl e downwardly by the roller 28c and nor
by a tension spring 28f. On the base end of-the second
stringer feed rollers 30 are supported via ? one-way. cl i
intermttent rotation in one way to feed stener stringer.

fastener element forming apparatus according to this

'iﬂbention, In FIGS. 1 and 2, a first ram 2 is

_ hofizohtaiiy.reciprocatiﬁgly:mgvabl§ mounted on a
lframe 1, énd'a cutting die 3 having a through.hole

 3a for insertion of a wire W haVing.a Y-shape. hori-
zchtél Cross sectioﬁ.is situatéd continuously to the
front end of the first ram 2, next to which a pro- _
.tuberance-of-coupllng—head formlng d1e 4 is situated.

Above and in front of the f1rst ram 2, a ram guide
5 is. 51tuated hav1ng a gulde groove 5a in which a
second ram 6 is vertically movable in timed relation
with_fhe_horizontal récibrocating movement of tﬁe
first ram 2. To the frcnt surfééeioflthe first_rém 6,
_a_protuberanée—offdouplingfhead'férming punch.8 and
a pfessure pad 9, which preSses opﬁosité legs of
'the.elément.blank E during the forming of a pro- .
tuberaﬁée,'are_attathede Fﬁrthér,.Td'thé lower end
~of the ram guide 5, a cutting ﬁunch 10 is fixed

in_frictiohal contact with thé_ﬁpper surface of.the
firsi ram 2. Below the thfough hole 3a of the cuﬁt— '
‘ing die 3, a feed roller 11 and a guide roller 12 -
are situated for upwardly supply1ng the wire W
1nterm1ttently at a predetermlned pltch correspond—

| 1ng to the thlckness of the individual fastener

elenent E.



®

In the foregoing apparatus, various parts are operated

tinmed relation with one another to formthe individual f :lsﬂ@ﬁ@ﬁ&”

according to. the nmethod of this invention. FIG: 11 shows||t @ag sﬂa@eﬂkﬂ
‘el ement blank E after rolling and cutting. {gl G 12 shows shapeof rne”

m——

fastener element E after its opposite | egsTt have been cal Ked on front and

back sides of a fastener ta ti oned abov a MAre ‘Wof a
general ly Y- 'shabg wepsdt Ee%tqedn"ésvme OW%IPPE&%R 8uBf’a manner that the

prOf" e of tfH% @5&ﬁ§ﬂk Bﬁn&ﬁ%% H3ha§hfth is a characteristlc B

part of this 1nvent10n are slldably recelved in the '
'respectlve_hammer sllde grooves 2a formed 4n the
upper surface of the first ram 2. So the two

- calking punches 13 can move toward and away from
.each other in and. along the hammer slide grooves 2a

. to-calk the opp051te-1egs L of the indiv1dual fas~
tener elenent E'against a fastener tape T, thus mount-
.ing the individual fastener element E on the fastener |
tape T. The caiking puncheS'13 as sheun in FIG.
1, are attached to the respective upper ends of

_ actuatlng levers 14 substantlally perpendlcularly
_thereto, hav1ng at their respective lower ends cam

_ lfellowers 15, Each”actuating'leverhlﬁ is pivoted'at
its central'portion on the frame 1-andlis hence
'angularly movable about the inoted central portien
s0 as to cross the first ram 2 at a predetermined ,
'angle; thus eausing the coacting_ca;king punches

13 to slide in the_hammer slide grooves 2a toward
and away from each other. | | |

' FIGS. 3 through 6 show-the manner in which

'_eppbsite legs L of the fastener:elenent E are
deformed gradually from_a'generally Y shape into a

generally C shape during calking. As shown in FIG{



snoot h arcuate surface, is fed internmittently at a predet efjnRERCAGEMENT SHEET
until the first ram2 reaches its front stop position, -nangly, u 4L .
p&d .l ﬁ(ﬂ“FIQQE._-

“wi-re Wprojects above fromthe. cutting die 4 by a predeter

the first half of this step, the previous fwstener el ement

been mounted on a fastener tape T to forn1 T ast ener REPLACENENT SHEET
: 7 the calking punch 13 has a calklng surface

13a occupying substantlally a half of the calking'
end and including an'arcuately_curved groove 13¢
“lhaVing_upper and lower taper éurfaces-13b.. p .
.'Thelforegoing parts are actuated in'predetermined
.t1med relatlon with one another by a plurallty of
.'cams i.e. a first ram drlve cam 17 formed on a
drive'output shaft 16 situated at the back of_the
first ram 2, a'forming punch-aCtuation cam 18, a
' calking punch drivingdcam 19;and a non-illustrated'
_wire supply cam, via cam followers 20, 21, 22 con~-
nected-With the‘respective cams 17, 18, 19; as shown
in FIG. 1. | .

The cam follower 20 of the first ram 2 is a
roller 2b rotatably supported by_the.rear portion of
the first-ram 2" and reSting on the first ram drive
cam 17, and the f1rst ram 2 is urged forwardly by a
_compre351on sprlng 23. As the cam 17 is rotated, the
first ram 2 1s_stopped for a predetermlned t1me at

_ each of a predetermined front_end”position and a
predeternined rear end position, The cam follower 21

of the forming punch 8 is.composed of a roller 24a"
restlng on the formlng punch actuation cam 18, a
lever 24b p1votally connected at its central portlon

to the frame,and pivotally supportlng at one end the



19 stringer S, and imedi ately after the opposite calkin RanuhHBWEBT§H§ET_

retracted fromthe opposite legs L, the fastener stringeff S is zﬂ“@ '
‘be pull ed upwardly. After the coupling head of the fastenepael:cdelt. EiS - |
renoved fromthe fornlng die 4 situated coqglguously to tlre= _ [
the cutting die 3, the first ram2 is retracted. Therefore, the fastener

el ements 'E %&? mm}’%@%‘?%&%ﬂ‘%@‘f iI?:?Fe fo"tﬁgrfén‘d”b?e' ng caught by the'

forming die I's Yet ram
' : the lever 24b and contacting with the head of the second

ram-G, and.a,compreséiqn'spring 25 for returning the
lever 24b to its bfiginal position. In.the second B
: rém 6, a non—illuéfraied compressidn spring normally
urging thé second ram 6 upwardly'is mounted so that
the lever 24b is plvotally moved by the cam 18 to
1ower the second ram 6 and returns to its orlglnal
p051t10n under the bias of the compress1on sprlng.:'
The cam follower 22 of the calking punch 13 is,
as shdwn,in FIGS.:l_énd 2, composed df a roller 22a_.'
_ résfing.on the_calking punch drive cam 19, a down-;
wardly extending levér 22b pivotally cnnnected'at _
its’central portion-to fhé-frame'l and pivotally .
sunporfing at One'énd thé roller 22a,-é link 22c
pivotally connected at its céntr#l pqrtipn.to the
other end of the lever 22b, a third ram 22d pivotally
l supporting_at its'reaf,end'a.distai end of the link .i
'22c,_and the actuating lever lh-having on its upper.
poftion the caiking:punch'iB and corinected at its
Cdntral portion. The front end of the third ram 22d
has on each of opposite sides a camlsurfacé 22e
'_having'an ontwardly extending end, and a cam follower
15 sdpported by the lower end of the acﬁuating

lever 14 is in contact with the cam surface 22e. As



Then, as the first ram2 is retracted, the wire Wis cut)| mEPLACEMENTSHEET
punch 10. FIG 11 shows the profile of the elenent blan [ *ﬁﬁnt
fromFIG 11, regarding the profile of the individual f
i medi ately after cutting, the end of eachydeg has snoot :

unl i ke the conventional fastener el enment Wiose |l eg end portion i's inwardly
bent in a gergeathird rafaPRl Wst PetrddtddglilRecan tdigohepd. However, at this
stage, the leg of the elenent blank i's substantially rectangular in cross
section, 15 contacting the cam surface 22e pivotally moves -

the actuating lever ih to-aétdate the calking punch 13.
The third ram 22d ié'fefurhed to:its original position
by_a c0mpressioﬁ épring 32. Therefore,lby changing'
either the cam follower 15 or the cam surface 22e, it
is possible'ﬁp change the iimit of mbvement.df the
calking punch 13. | |
A.wife feed.cam follower 26 ig'composed of a

| roller 26a resting on a wire feed cam 33, a slider
26b pivotally supporting at_bﬁe end the roller 26a,
‘a ratchet 26¢ attached to the other end of the
slider 26b,.and'a rétchet wheél 26d to be rotated

: intérmittently'in'a predétérmined angular pitéh_in
~one way by the ratchet 26c. The ratchet wheel 26d is
cOnneéted with a wire'feed_roller 11 bj a |
‘transmission shaft 27 so that fhe vire W is
intermittently supplied by the wire feed roller 11.

© The slider 26b 1is returned to'its original position
.by-a'ébmpreSSion spriﬁg 26e;_Downstream of the wire
feed roller 11 and the guide'rqller 12 along the
vire W; a number of rollers for rolling the wire
w_afg arranged. o _

. FIG. 8 shows an'eXample of rbliing.mill 31

‘composed of four rqllersl31a - 31d respectively



mhich yet falls far short of a snmooth arcuate surface. SubﬂmmmundamenﬁsHEEr

ram 2 stops retracting, the formng punch 8 and the fpressu
REPLAEIVENT SHEET 20 pad 9 are |owered in cooperation to fo nmaepzegwm

on the coupllng head At that tinme, the.

: 17

héving forming surfaces faciﬁg one anothef to

' jointly define a space of a predetermined shape for
_1nsert10n of the wire W. The rollers 31a - 31d are
'rotated synchronously to compress the circumferentlal
surface of'thé ﬁifé;ﬁ tohroll.the wire W into a pre-
. determined cross-Sectibnal shapg. The rdlling-mill_
31 éhoﬁld b§ no means be limited to be composed qf
four rollers 3la —'31d‘and'méy be composed of two
rollers 31a, 31b respectlvely hav1ng unique forming .
.surfaces as shown in FIGS. 9 and 10. The rolling
mill 31 is a multi-step structure; a wire ﬁ_hav1ng a
circﬁlar crhss section is péssed through a first-step'
rolling mill 31 so as to be deformed ihtO'a'shépe.
{shown in FIG. 9 aﬁd.is then passed.through a number
of steps_of_different rolling millsﬁ3i so as to be
finally defqrméd from_an-entirely_émooth, generaily
Y—Shépe cross_sectidn,'partiéuiafly the attachihg.
‘leg L, into a generally C-shape arcuate profiié, aé
shown in FIG. 10.

On the other hand, a'fastener stringer féed cém .
follower 28, as shoWn in FIG. 1, is composed of a |
‘roller 28a_résting on a fééténer_Stringer'feed cam
29, a fifét lever 28b pivotally connected at its
central portion to the frame 1 not'shown heré ahd.

:pivotally_suppbrting at one end the roller 28a and



cal ki ng punch 13.also I's stopped, supportlng the opposite é*y%
fastener el enent E from opposite sides, as shown in FIG 3 ' h‘ HEET_'
a‘%@mm ............

.ram 2 starts noving forwardly, the calklng punch 13 is ope

opposite Iegs L of the fastener elenment. E pgogressively as

through 6, nounting the fastener element E-on the fastener tape T. Durlng N
this cal ki ngart it QuheF &id tﬁegsénefr b8e, ahaghidgnlicederi s deforned into a
smooth arcuate surface as the leg Lis pressed pro- gressively fromits end
to base by tlzsa agsmhew ansrable downwardly by the roller 28¢

- and normally urged upwardly by a tension spring 28fF.
On the base end of the second lever 284, a pair of
str1nger feed rollers 30 are supported via a one—way
clutch (not shown)} for intermittent rotation in one
way.to feed a fastener stringer. |

: In the fore301ng apparatus varlous parts are _
operated in predetermined timed relation with one

" another to form the ind1v1dual fastener elements
-according to the method of_this invention. FIG. 11

~.shows the'Shape:of thepelement blank E_after rolling
.and cutting. FIG. 12 shows the_shapefof the_fastener

| element E after'its opposite legs L_have_been" |
'calked on front and back sides of'alfastener tape T,
s mentioned above, a wire W of a generally Y-lf.
shape Cross section whlch is rolled in such a
manner that the profile of the attaching leg L has a

' smooth arcuate surface, is fed 1nterm1ttently at a
predetermined pitch until the first ram 2.reaches
its front'stop position, namely,:until the»wire W

_ prOJects above from the cutting die 4 by a
predetermined length. In the first half of this
step, the prev1ous tastener element E has_already

been'mounted on a fastener tape T to form a fastener




surfaces 13b of the groove-shape calkingfsurface 13a of theg

13, as shown in FIGS. 3 through 6. At the sane tine, the pr
opposite legs L are pressed toward each other by the arcuat

REPKACEMENTEHEET

gl h

13c of the cal king surface 13a'to be’ deforqsd conpleting t

OG0

the fastener element E as shown in FIG 12=Fhen the procedure goes back to-
't he above- nentl ned a ] n the fastener elenent [E nounted on the -
fast ener 't ape®oF; nggrsi, gBﬁ ?F%ﬁ{ ﬁ& 1’%3 8PPOfHEst the cut edges of

the attachlru% lﬁgﬁglpuh ﬁes 13 are retracted from the opposite
| legs L, the fastener strlnger S is started to be |
pulled upwardly. After.the coupling head'of the _.
'.faStener element E is removed_from the forming die 4
situated contiguously to the front end'oflthe
_cutting'die 3, the first ran 2 is retracted. |
Therefore, the fastener elements E mounted on the

fastener tape T are free from being caught by the

forming die 4 that is retracted by the f1rst ram 2.

Then, as the first ram'z is retracted, the wire
-W is cut by the cutting punch 10. FIG. ll shows the
:profile of the element blank E. . |
As is apparent from FIG. ll regarding the
prof11e of the 1nd1v1dual fastener element
1mmed1ately after cuttlng, the end of each leg has
smooth arcuate surface unlike the conventlonal
fastener element whose leg end portion is inwardly
bent in a generally:Lfshape with a ridgeline at the
- bend. However, at this stage, the'leg of the element
blank is substantially_rectangular in.cross section,
‘which yet falls far short of a.smooth'arcuate'
" surface. | | |
. Subsequently, as the f1rst ram 2 stops -

- retracting, t the form1ng punch 8 and the pressure



shaped into an entirely snooth arcuate'proffle; Accor dijjn -

resulting slide fastener gives not only an excellent. touc Eu?h% E§T§55ET
frictional resistance with a slider so that the slide fas eﬁgtg aaﬂ MARIQ%
cl osed and opened snoothly. As is understog fromthe for@going "

description, according to this invention, wire Wis roIIed |nto a

generally Y ghapg dr’e fofered Tht é:&ibe%ﬁ@lox@ttot 86rm a
protuberance on the coupling head. At that time, the
calklng punch 13 also 1s stopped, supportlng the
oppos1te legs L- of the fastener element E from
opposite 31des, as shown.ln FIG. 3.-When the firet
‘ram 2 starts moving forwardly, the calking'punch.

13 is.operated to calk the opbositellegs L of the
fastener elemeht_ﬁ progfessiVely as shown in FIGS. 3
l thfough 6, mounting the fasteﬁer element E on the
‘fastener tape T. Dur1ng thls calking, the outer cut
‘edges of the attach1ng leg L is deformed into a
'smooth arcuate surface as-the 1eg L is pressed pro-
zgreSSively'from its'end_te base byhfhe arCuate'faber
__surfaces l3b.of-the_ér00vefshape calking surface 13a
| of the calking punch 13, as shown in Flss;_3 through 6.
At the same time,]the_prefiles of the opposite legs
L.are pressed tewafd each.qther.ﬁy the arcuate bottom
~surface 13c of thelcélking eurface 13a to be deformed,
completing the hounting of the faStener element E
as shown in FIG. 12. Then the procedure”goes.beck
lto the above—mentioneq stage, | |
| In the faStener element_E meunted on the
- fastener tape T, as iS'apparent'ffom FIG. 12, at
least the cut edges of the atiaching leés L are

shaped into an entirely smooth arcuate profile.



sane time, the attaching |legs are fornmed into a generall MENT SHEET
snoot h arcuate surface rather than the conventional general E;'Eﬁeg MR 18%6 |
having a ridgeline; whereupon the coupling head of the in hyfgqu"ngngmL;;_
bl'ank E obtained by cutting the wire Wintgtslices of ele

havi ng a predeterm ned thickness is provided with a protuberance by ' _
pressing. Theeebpdmgly Sthd\t@BLLOThd $1P@é (fasteAér Ypidd¥agd@geous to inprove
the rate of production. Further, since the cut edges of the legs L, which
are initiallwnignsg adxcl1émhtcotl it Blso a low frictional '

resistance with a slider so that the.slidé fastener
can be closed and 6peﬁed'smoothly._ |
- As is understood from the foregoiﬁg description,
according to this iﬂ§entioﬁ,'the wire W is rolled into
a generally Y.shape'in'cross section and, ét-the
same time,_the attaching_legs are'fdrmed into a
~ generally C'shape:having a smooth arguate'Surface
' rather:than the conventional generally L shape
' having a ridgeline; whereupon the coupling head of
 thé individﬁai element blénk E ébfaihed by cutting the
wiré W into'slices of element blahks'E having a
predétermined thiékness is prbvidéd with a |
protuberancé'by.pressing. Therefore this invention
is particulérly,advantageous_to improve thé rate'of
'production..Furthgr, sinéé the cut édges of the
legs L, which are initiaily generally right-angled in
cross section, are.shaped info a'smodth'arcuate,
profile as pressed.by the calkihg punch 13 when the
generally C-shape legs L of the element blank E are |
calked on front and back sides of the fastener tape T
for @oﬁﬂting the fastener elements E, the entire
surfaces of the fasteher'elements E mounted on |

the fasténer tape are free from any:harsh touch, not




cross section, are shaped into a snooth arcuate profile
cal ki ng -punch 13 when the generally C shape legs L of th
are cal ked on front and back sides of .the fastener tape
fastener elenents E, the entire surfaces of.,the fastener
-on the fastener tape are free from any hare%—touch,*not
SHEET ' :
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only giving'a neat appearance but also guaranteeing

" a very smooth movement of the slider.



22 only givinga mear appearance‘but al so guaranteeing a V IRE MFNJSHEET

‘movenent of the CEMENT SHEET CLAIMS: 1. - row
fastener el emenm II m‘mu‘m formed by supplying inter ?é‘”Z’ﬂaMARm

'pre- detern1ned pitehia Wire | ed |n§g generally Y

CLAIMS: |
1. A roﬁ_of slide'fasiener elements (E} which
are formed by supplying inférmit;entiy at a_pfe—

' determihed pitcﬁ a wife’(w) rolled intp'generally Y
shape in'crbss section, cutting'thé,pblled vire
frénsversely ihto_slices_of element blanks pf a
predetermined thickness, each slice of the elemént'
blanks having a coupling head and a pair of attaching
legs (L),_formiﬁg a protuberance on the cdupling head

~of each of ihe.element blanks to finalize.the coupl-
ing head, and moﬁﬁting_each of the element blanks |

"_suCCéssivély_on an ihpermittently suppliéd fastener
‘tape (T) at-predetérmined.positiqns'by calking the
attéching legs (L) thereof on ffont and back'sides

~ of the fastener tape (T).td finalize the individual
element blanks as the slide fastener elements.(E)g

vherein said leés (L)'of eagh:slide fastener
eleﬁent (E) has a Substantially'arcuéte'profile as
provided during_the.rolling, and at leaét cut edges

of saidzlegs (L) have smooth bevéled'suffaces as
provided dufing ﬁhe'calking.

: 2. Anmethod for forming"a:roﬁ of slide fastenér
elements, cOmprising'the steps of: o
(a)'roiling a wire (W) intqla generally Y shape in

cross section while the wire is intermittently




T
.'shape in cross smml led wire transvers yxEPhAGEMFNEesg‘EE
el ement bl anks. ofJ ﬁ lﬂﬂ’ hi ckness, each slice offithe .
bl anks having a ¢ im" W 'ﬂﬁﬂlli pai r of attaching | egs (Cla)eei . 1995

prot uberance on the couplln § hdtad of each 94 the elenent b Tinalize

t-he coupl- ing head, and nounting each of .TTe el enent bl anks successively

on an |ntermshb§mé¢/a$-_u9 ﬁéaétggﬁr@aeplt@}pe (T) at predeterm ned positions
by cal'king the attaching legs (L) thereof on.front and back sides of the E

fastener tape (T)(B) cuttdhg 2tet h@lleﬂdwﬂréit(&ﬂ) transversely into

_ sllces of element blanks of a predeterm1ned
| thlckness,,each slice of the element blanks having a
'coupling_heed and a eair of attaching legs (L); -

(c) fermihg a protuberance on the eoﬁpling head
of each of the.eiement blanks to finaliie the coupling
head; | | . B

| (d) meﬁﬁtihg the_element_blanks with the
finaiized coupling heads successively on an’
intermittently supplied.faStener tape_(T)_at'
.predetermined positiohs by calking the attaching
 legs (L).of each of the element-blahks on front
and back sides of the fastener tape (T) to finalize
_the individual element blanks as the slide fastener
: elements (E); .
(e) providing the legs (L) of eachielide
- fastener element (E) with e'subetantiallyjarcuate
: proflle during the rolling; and -
C(f) prov1d1ng at least cut’ edges of the legs
' (L) with smooth beveled surfaces during the calking.

3. lAn epparatus fertforming a row of slide
fastener elements, compfising:

(a) rolling means (31) fof rolling a'wire (W)

" into a generally Y shape in cross section while the



el ement bl anks as ner el enent s (B); wher ei-f BER%F¢
each slide fast en y;‘ EI,HI a substantially arcuatle pr
“provided during t

l&ST_ |

| east cut edges of saldDﬁ@gs 1L) taves”

snoot h -bevel ed surfaces as prOV|ded during,ghe cal king. 25=A& et
form ng a row of slide fastener el enents, Tonprising the steps of:

hod for

(a)

rolling a “‘Eﬁx%VVWY'i%olﬁté¥HT%t@ntD@'guﬁﬁfiea ) Qrﬂpgi section while the mﬁrei

I.s intermttent
' determlned pitch;

(b) a cutting die (3) having on a wire supplying
path a.through hele (3a) for insertion of.the'
rolled w1re (W) and movable receprocatlngly in a
directlon of cutting the wire W)
| (c) a protuberance—of-coupling-head forming die
(4) situated'contiguously to a forward end of the_
-reciprocating'movement of said cutting die (3); |
(d) cutting punch (10) fixed to a. frame (1i and
.51tuated in frictional contact w1th an upper surface
of sa1d cutting die (3), |
(e) a protuberance—of-coupling-head forming
punch (8) situated above a protuberance forming station
and vertically movable toward and away from sa1d
forming die (4); and
(f) a calking punch (13) for calking the attaching
'legs (L) of the individual element blanks which
are prov1ded with the respective protuberances,
succeSSively on a fastener tape (T) heing.supplied '
intermittently.at a predetermined pitch;
- (g) said rolling means (31) having'tolling surfaces
for. providing the indiv1dua1 attachlng leg (L) with a
generally C—shape profile' _ .
(h) said calking punch (13) haV1ng calking




supplied at a pre (b) cutting the rolled WrEPUABEMENT SHEET ||
transversely into m"ﬂm, ‘& '}i bl anks of a predeterm fjed tgﬁmsm .
each slice of the el erren aving a coupling head an Batd

attaching legs (L); (c) form ng a protubera g€ on the couplimg—heat—ei—each-

of the element blanks to finalize the coup head; (d) rmuntl ng the
el ement bl anksurfaded Ha3a) for providing cut edges of the

1nd1vidual attachlng 1eg (L) with smooth beveled

surfaces.



.

finalized. coupling heads successively on an intermttently]| REPLRACEMENT SHEET
fastener tape (T) at predeterm ned positions by cal king t ;attai?'n he I
(L) of each of the element blanks on front and back sides Damhe".gkﬂm.éﬂég.
tape (T) to finalize the individual eleneny;blanks as the —
el ements (E); (e) providing the l.egs (L) o6f each slide fastener el enent (E)
Mﬁth a substantially arcuate promgsfggumw ng the rolllng and (f) providing
| east cut edges of the |egs _ ' :
: SLIDE FASTENER ELEMENT AND METHOD AND

~ APPARATUS FOR FORMING THE SAME

In ﬁanﬁfacturing slide feStenefs, espeéiaily |
fastener elements, an eloﬁgated wire (W) of a generally
'Y—shape cross section wiﬁh attaching legs (L, L) shéped --.
into a generally C form berolling; is supplied inte:el.
: mittenfly at a predeiermined'piteh_and:is then cut
into slices of element blankskhaving a predetermined
.thickness,'and a protuberanee is.formed on the coupl-
ing head of each of the successive element blanks.
Then, the generally C—shape attachlng 1egs (L L) are
_calked from opposite sides to mount the fastener
| elements (E) on a fastener tape (T),and,_at_the same
time, the generally right-éngled cut edges of the
atteching legs (L, L) are shape&.into a smooth
.arcuate ﬁrofile as pressed ﬁy a celking surface (13a)
~of a calking punch (13). | | |
(FIG._12)




(L) with srrooth bevel ed surfaces during the calking. 3. An | HEPLACEMENT  SHEET |
formng a row of slide fastener el enents, conprising: (a) ripllin Hm -
(31) for rolling a wire (W into a generally Y shape in crobpagedt UOMAMING :

the  wire (W is intermttently supplied at a pre- det er nk-aed—pteh—(h)
a cutting die (3) having on a wre supplying- : '




path a through hol e (3a) for insertion of the rolled wire ( 'Rmddmmmgg

receprocatingly in a direction of cutting the wire (W, (c)jja
prot uber ance- of - coupl i ng- head form ng die (4) situated cont WJ@MRa ___________

forward end of the reciprocating novenent of said cutting di
cutting punch (10) fixed to a frame (1) andzsituated in frictional cont act

‘with an upper surface of said cutting die (3); (e) a
pr ot uber ance- of - coupl i ng- head form ng punch (8) situated above a

pr otuber ance form ng station
FIG. 2
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and -vertically novable toward and away from said form ng (i gefiACEMENT SHEER
cal king punch (13) for calking the attaching legs (L) of the in?ﬁ.ni Mml]ggs :
el ement bl anks, which are provided with the respective prtghgraNCeSa .
successively on a fastener tape (T) being_3upplied intermi =

predeterm ned pitch; (g) said:rolling neans (31) having rolling surfaces -
for providing the individual attaching leg (L) with a generally C shape -
profile; (h) said cal king punch (13) having calking -

FIG. 3




surfaces (13a) f or provi di.ng cut edges of the individual at
wi th snooth bevel ed surfaces. : '
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