~OE. THE | NVENTI ON A METHOD OF AND APPARATUS FOR FORM NG

¥ DE- FASTENER COUPLI NG ELEMENT BACKGROUND OF THE | NVENTION 1. Field of the
Ivention: The present invention relates generally to a method of and an
apparatus for successively formng slide-fastener coupling el enents by
transversely cutting or slicing a continuous netal wre having a
substantially Y-shaped Cross section. Mire parti -

'TITLE OF THE INVENTION
A METHOD OF AND APPARATUS FOR FORMING
SLIDE-FASTENER COUPLING ELEMENT

BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates generally to a method of
and an apparatus for successively forming slide-fastener coupling
elements by transversely cutting or slicing a contimuous metal |

b wire having a substantially Y-shaped cross section. More parti-
cularly, this invention concerns such a slide-fastener coupling
element forming method and apparatus in which simultaneously with
the cutting, a cut edge of the metal wire is chamfered.

2. Description of the Prior Art:

In the manufacture of a slide—fastener coupling element
of the type concerned, a metal wire that has been preformed into
a Y profile in transverse cross section is fed intermittently.
While the metal wire is at rest, a cutoff punch and a cutoff die

' are relatively moved to cut or slice the metal wire into a suc-
cession of blank pieces each having an individual product thick-
ness. Subsequently, the head portion of each of the slicet-i blank
pieces is shaped by a pocket-forming punch and a head-forming die
into a coupling head having, on its opposite sides, a protrusion
and a corresponding pocket. Thus, each blank piece is shaped
into a finished coupling elemenf. The finished coupling elements
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e rly, this invention concerns such a slide-fastener coupling el ement

«form pg met hod and apparatus in which sinultaneously with the cutting, a
cut edge of the netal wire is chanfered. 2. Description of the Prior Art:
IA the manufacture of a slide-fastener coupling elenent of the type
‘concerned, a nmetal wire that has been prefornmed into a Y profile in
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clinchlng to a fastener tape along one longitudinal edge thereof.
Alternatively, the attachment of the finished coupling elements
to the fastener tape may be achieved immediately after the
head-forming process described above.
In general, the sharp edges on the press-formed, metal,
slide-fastener coupling elements may scratch the user’'s finger
and tend to hinder smooth movement of a slider in the fastener
“ opening and closing directions. To avoid these difficulties,
one prior attempt to smooth down the edges of the slide-fastener
coupling elements has involved the barrel polishing of the fin-
ished coupling elements. According to other prior attempts
disclosed in U.S. Patent No. 3,720,086, edges of the finished
coupling elements ém:pmﬂiiﬂq'bhnnedzinmrthecxmpkk@ ele-
ments are attached to a fastener tape. The blunting process
disclosed in the above-mentioned patent publications requires
a separate apparatus u;ed exclusively for the blunting purpose

. and, hence, the whole coupling-element marufacturing system is
rendered complicated in construction and the production cost of
the coupling elements is increased. The prior blunting operation
may create flushes on cuttaxisurfaéesci the individual coupling
elements. Furthermore, since the prior blunting operation is
effected only on the leg portions of the coupling elements, the
sharp edges on the coupling heads of the respective coupling
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E"Subsequently, the head portion of each of the sliced blank pieces is
“aped by a pocket-form ng punch and a head-formng die into a coupling
thead having, on its opposite sides, a protrusion and a correspondi ng
pocket. Thus, each blank piece is shaped into a finished coupling el ement.
The finished coupling elenments -2- thus produced are collected and after

an addi ti onad)ehefiss BRI remain unblunted. With the prior blunting process
thus achieved, the coupling elements cannot be smoothly engaged
nor disengaged by a slider.

To overcome the foregoing difficulties, the present

assignee (i.e. applicant) has proposed an improved method, such
as disclosed in Japanese Patent Publication No. 63-11094 (U.S.
Patent No. 4,432,126), wherein a chamfering blade is formed in-
tegrally with a cutoff punch at a portion spaced from a cutting -

edge of the cutoff punch. A metal wire having a substantially

“ Y-shaped cross section is fed intermittently, and while the metal
wire is at rest, the cutoff punch and a cu;:off die are relatively
moved to cut off a blank piece of an individual product thickness
from the Y-shaped metal wire. Simultaneous with the cutting, the
chamfering blade forms a notch er indent extending in a part of
the head portion of the Y~shaped metal wire along the next cutting
line of the Y-shaped metal wire.. When the next blank piece is
sliced off from the metal wire, the edge of a head portion of the
thus sliced blank piece is partly chamfered.

» The chamfering process disclosed in Japanese Patent
Publication No. 63-11094 (U.S. Patent No. 4,432,126) is effected
only at a portion of the peripheral edge of a coupling head of
the finished coupling element. The thus chamfered coupling ele-.
ment is successful, as compared with the conventional coupling
element having sharp or unchamfered edges, when used in the so-
called two-way slide fastener which can be opened and close in
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WE{?SS, such as polishing or plating, they are attached by clinching to a
fastener tape along one |ongitudi nal edge thereof Alternatively, the

‘attachnment of the finished coupling elenments to the fastener tape may be
achieved imedi ately after the head-form ng process descri bed above. In
general, the sharp edges on the press-forned, netal, slide-fastener
coupl i ng el ettheitfornand direatinm tdreimshe' sevierse alirectiondyyd at pailri afler snoot h
movenent of a slider in the fastener opening and closing directions. To
avoi d these @lidearsuneunied isheitherofacarterficetar sabbth—tRddncerfroRdges of the
sl i de-fastener

tation. However, the coupling elements having such partly

chamfered coupling heads are still unsatisfactory to guarantee

smooth sliding movement of the sliders.

As is well known in the art, while the slider is

moving along a pair of rows of coupling elements, both the

coupling head and the legs of each coupling element, and more

particularly the peripheral edges at a front end of the coupling
” head and the outer peripheral edges adjacent to an open end of
the legs are brought into sliding contact with the slider. This
means that if both of the peripheral edge of the coupling head
and the outer peripheral edge of the legs are chamfered, the
resulting coupling element will guarantee smooth sliding movement

of the slider and provide a smooth touch.

SUMMARY OF THE INVENTION
It is accordingly a general object of the present
’ invention to provide a method and apparatus which can overcome

the problems associated with the prior art disclosed in Japanese
Patent Publication No. 63-11094.

A more specific object of the invention is to provide .
a method and apparatus which are capable of forming a press-
formed slide-fastener coupling element whose coupling head and

legs are appropriately chamfered to guarantee smooth sliding
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Peol i ng el enents has involved the barrel polishing of the fin- ished
goupl i'ng el ements. According to other prior attenpts disclosed in U S
Rat ent No. 3,720,086, edges of the finished coupling elenents are partially
blunted after the coupling ele- nents are attached to a fastener tape. The
bl unting process disclosed in the above-nentioned patent publications

requires a sepgéwinRneRIranadidder e ﬁ’iﬁﬁ&'@'s‘tﬁ%ﬁl fk@fci.ne bl unting purpose
and, hence, the whole coupling-elenent manufacturing systemis rendered

conplicated in constr ugt e a3péct fRe Pregdetft iAVerte6H providee & GieRhddy
el ements is increased. The prior quntlng operation
of forming a slide-fastener coupling element, of the type in
. which a continuous metal wire having a substantially Y-shaped
cross section including a head portion and a pair of leg portions
is intermittently fed in a vertically upward direction through
a cutoff die at a predetermined pitch, then the metal wire is
cut into a blank piece of an individual product thickness by a
co~action between a cutting edge formed at a rear end of the

” cutoff die reciprocatory movable by a ram and a cutting edge of
a fixed cutoff punch relatively slidable on the reciprocating
cutoff die, and thereafter a head portion of the blank piece
is shaped into a coupling head by a co—-action between a head-
forming die attached to a front end of the cutoff die and a
pocket~forming punch disposed above a head-forming position
and vertically reciprocatory movable toward and away from the
head-forming die in synchronism with the reciprocating movement
of the head-forming die, wherein the improvement comprises:

’ substantially at the same time one blank piece is cut off from
the metal wire, chamfering the metal wire along a next cutting
line to form a substantially V-shaped groove extending in and
along the peripheral surface of the head portion and the outside
surface of each of the leg portions of the metal wire.

The chamfering of the metal wire preferably includes

forcing the metal wire against a chamfering edge of the cutoff
-
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By create flushes on cut end surfaces of the individual coupling elenments.
urthernore, since the prior blunting operation is effected only on the |leg
ortions of the coupling elenents, the sharp edges on the coupling heads of
he respective coupling -3 - elenents still remain unblunted. Wth the
rior blunting process thus achieved, the coupling el enments cannot be

;sm)ot hly engggach via the reciprocating movement of the cutoff die, the

E chamfering edge being vertically and downwardly spaced from the
top surface of the cutoff die by a distance equal to the thick-
ness of the sliced blank piece, the chamfering edge having a
substantially equilateral triangular cross section and being
complementary in shape with the contour of a corresponding por-
tion of the metal wire defined by the peripheral surface of the
head portion and the outside surface of each of the leg portion
of the metal wire and a contour defined inside the chamfering

“ edge is slightly smaller in size than the contour of 'the metal
wire.

In another aspect the invention provides an apparatus
for forming a slide-fastener coupling element having a coupling
head and a pair of legs, of the type including means for inter-
mittently feeding a continuous metal wire having a substantially
Y-shaped cross section including a head portion and a pair of
leg portions in a vertically upward direction at a predetermined
pitch, a horizontally reciprocating ram, a cutoff die having a

. vertically guide groove for the passage therethrough of the metal
wire and driven by the ram to reciprocate across the pass of move-
ment of the metal wire, a head-forming die attached to a front
erd of the cutoff die, a fixed cutoff punch having a cutting edge
formed at a front end thereof and relatively slidable on a top
surface of the cutoff die to cut off a blank piece from the metal
wire, and a pocket-forming punch disposed on a head-forming posi-
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5 ~é_engaged by a slider. To overcone the foregoing difficulties, the
gesent assignee (i.e. applicant) has proposed an inproved nmethod, such as
scl osed in Japanese Patent Publication No. 63-11094 (U.S. Patent No.
,432,126), wherein a chanfering blade is fornmed in- tegrally with a cutoff
yunch at a portion spaced froma cutting edge of the cutoff punch. A netal
Wi re having &leupsdayrntiraliyyresipsecatorpgoveble Aansynchradsprifidhni ttently,
and while the nmetal wire,is at rest, the cutoff punch and a cutoff die are
relatively mdPedeCPERAtong mevenentiobhthe fegi-farminglidie mPs i sbine
thickness a head portion of the sliced blank piece into a coupling head of

a finished coupling element, wherein the improvement comprises:

a chamfering blade provided on the cutoff punch and having a

chamfering edge horizontally and rearward spaced from the cutting

edge of the cutoff punch, the chamfering edge being vertically

and downwardly spaced from the top surface of the cutoff die by

a distance equal to the thickness of the sliced blank piece, the
' chamfering edge having a substantially equilateral triangular

cross section and being complementary in shape with the contour

of' a corresponding portion of the metal wire defined by the peri-

pheral surface of the head portion and the outside surface of

each of the leg portion of the metal wire and a contour defined

inside the chamfering edge is slightly smaller in size than the

contour of the metal wire.

According to the invention, when the ram moves from

its fully advanced position to its fully retracted position, the
] cutoff die which is attached to the ram is transferred from its |
fully advanced position to its fully retracted position. Rela-
tive to the movement of the cutoff die, the fixed cutoff die
apparently moves from its fully retracted position to its fully
advanced position, during which time the cutting edge of the cut-
off punch and the cutting edge of the cutoff die cross together
so that a blank piece having an individual product thickness is

-
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B Y- shaped netal wire. Sinultaneous with the cutting, the chanfering
Forns a notch or indent extending in a part of the head portion of
‘shaped netal wire along the next cutting |ine of the Y-shaped netal
When the next blank piece is sliced off fromthe netal wire, the edge

of 'head portion of .the thus sliced blank piece is partly chanfered. The
chanfering protess Sd'F'E?f(S’ggd&i% epaetadeving-entubstantiaily @% the same 11094

(U.S. Patent No. 4,432 126).is effected only at ortion of the peripheral
edge of a cou éﬂgﬂ'ﬁe %Itr(?f:{%m?'f%ﬁ %&F?Ha@f’érﬁgﬁ?"rs @ "leﬁﬁg
chf,am‘ ered ?Owﬂenggaﬁhgf: the chamfering edge on cutoff punch. In this in-

stance, since the chamfering edge extends along a next cutting
line which is downwardly spaced from the top surface of the cutoff
die by a distance equal to the thickness of the blank piece, and

e e s
TN gt ;g

since the chamfering edge is complementary in shape with the con-
tour of the corresponding portion of the metal wire defined by
the peripheral surface of the head portion and the outside surface
v of each of the leg portion of the metal wire and the contour in-
side of the chamfering edge is slightly smaller in size than the
éontour of the metal wire, the chamfering edge gradually bites |
into the outer peripheral surface of the metal surface and even—
tually forms a substantially V-shaped groove extending in the
whole of the outer peripheral surface of the metal wire except
rear end surfaces of the respective leg portions.
When the ram arrives at its fully retracted position,
the sliced blank piece while held in the cutting edge of the
P cutoff punch is delivered into a head-forming cavity in the head-
forming die. Then, the pocket-forming punch and the presser pad
descend to press or stamp the head portion of the blank piece
while holding the leg portions against movement. The head por-
tion thus stamped is shaped into a coupling head of a finished
coupling element.

The finished coupling element is already chamfered or

\
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ffuccessful as conpared wth the conventional coupling el enent
< F<sharp or unchanfered edges, when used in the so- called two-way
S~ | ast ener which can be opened and close in -4 - the forward
pction or in the reverse direction by a pair of sliders nounted in
either face-to-face or tail-to-tail confron- tation. However, the coupling
nent s havibeyeded hitpéts lupper and lower outer peripheral edges extending
along the peripheral surface of the coupling head and the outside
f surfaces of the respective legs except at the edges on the rear
end surfaces of the legs. The coupling elements thus chamfered
are smooth to touch and insures smooth sliding movement of the

slider, thereby facilitating smooth opening and'closing operation

of the slide fastener.

i The above and other objects, features and advantages

: of the present invention will become manifest to those versed

' in the art upon making reference to the detailed description

and the accompanying sheets of drawings in which a preferred
structural embodiment incorporating the principles of the present

invention is shown by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view, with parts cutaway for
clarity, of a main portion of an apparatus for making a slide-
fastener coupling element according to the present invention;

‘ FIG. 2 is a vertical cross-sectional view showing the

positional relationship between essential components of the
apparatus when a ram is in its fully advanced position;

FIG. 3 is a vertical cross-sectional view showing the
positional relationship between the components when a metal wire
is sliced off; and

FIGS. 4 is a vertical cross-sectional view showing the
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; r ed coupling heads are still unsatisfactory to guarantee snooth
wr ng novenent of the sliders. As is well known in the art, while the
sfl.der is noving along a pair of rows of coupling elenents, both the
cpupling head and the | egs of each coupling elenent, and nore particularly
the peripheral edges at a front end of the coupling head and the outer
peri pheral edgsitigophoedationship detweeanthecompanents)s#hep dhertamihs i nto
sliding contact with the slider. This nmeans that if both of the peripheral
edge of the dfubts fBlHkxateacded irRosttlonr peripheral edge of the legs are
chanfered, the
DETAILED DESCRIPTION
A preferred embodiment of the present invention will
; be described below in greater detail with reference to the accom—
' panying drawings.
As previously noted, the present invention is directed

_ to the production of a press-formed slide-fastener coupling ele-
.li. ment which is formed by cutting or slicing off a blank piece of an

individual product thickness from a contimuous metal wire having

a substantially Y-shaped cross section and subsequently shaping

a head portidn of ﬁhe sliced blank piece into a coupling head

having, on its opposite sides, a protrusion and a corresponding

pocket. As will become clear from the description given below, an

important feature of the present invention resides in that simul-

tanecusly with the slicing of the blank piece from the Y-shaped

metal wire, the peripheral surface of a head portion and the out-
‘. side surface of each of a pair of leg portions of the Y-shaped
metal wire are chamfered or grooved along a line of cutting where
the Y-shaped metal wire is cut in the slicing step in the next
cycle. Excepting means for carrying out the chamfering, the
construction of the invention is substantially the same as that
of the prior art. Accordingly, the description give below is

mainly directed to the chamfering means which constitutes the
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¥ilng coupling elenment will guarantee snooth sliding novenent of the

r and provide a snooth touch. SUMVARY OF THE INVENTION It is

rdingly a general -object of the present invention to provide a nethod
apparatus whi ch can overcone the problens associated with the prior art
di sl osed in Japanese Patent Publication No. 63-11094. A nore specific

obj pct of the iimpertananfeéftut® dff ehd Peesenteidvedtidid apparatus which are
cappble of formng a press- formed slide-fastener coupling el enent whose
coupl i ng head and In the illustrated embodiment, the invention is applied

to an apparatus of the type disclosed in Japanese Patent Publica-
tion No. 63-11094 (U.S. Patent No. 4,432,126) for producing a
slide-fastener coupling element and subsequently attaching the

produced slide-fastener coupling element to a fastener tape.

The invention is not limited to the illustrated apparatus, but

may be embodied in a different type of apparatus in which indi-

vidual finished coupling elements are collected without being

Q" successively attached to a fastener tape. It is to be noted that
the invention is applicable to an apparatus including a different
shaping mechanism than as disclosed in the last-mentioned Japanese
publication, provided that the coupling element is shaped from a
metal wire.

FIG. 1 shows in perspective a main portion of an appara-
tus for producing a slide-fastener coupling element according to
the present invention. The apparatus includes a ram 1 mounted on
a frame (not shown) of the appafatus. The ram 1 is horizontally

. and slidably supported on a ram guide (not shown) and reciprocatory
movable in the directions indicated by the arrows A and B, The
direction of the arrow A shown in FIG. 1 is hereinafter referred
to as "forward direction", while the direction of the arrow B as
“backward direction". A cutoff die 2 is attached to a front end
face of the ram 1.

The ram 1 has a recessed guide portion la formed centrally
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appropriately chanfered to guarantee snooth sliding -5 -
t of a slider and provide snooth touch. In one aspect the present
S | on provides a nmethod of formng a slide-fastener coupling elenent,
e type in which a continuous netal wire having a substantially
aped cross section including a head portion and a pair of |eg portions

in a top surface thereof and extending along the direction of
movement of the ram 1 for slidably receiving and guiding a cutoff
punch 4 described later. The cutoff die 2 has a vertical.wire
guide groove 2a extending along a central portion of a rear end
face of the cutoff die 2 across the height of the cutoff die 2.
The wire guide groove 2a and the front end face of the ram 1
jointly form a vertical wire guide hole (not designated) in which
a metal wire W is inserted and the metal wire W has been preformed

into a-Y profile including a substantially rectangular head por- vd

” tion W-1 and a pair of somewhat diverging leg portions W-2, W-2.
The metal wire W is intermittently fed by a suitable feed means F,
such as a cooperating pair of feed rollgrs, in a vertically upward
direction indicated by the arrow C at a predetermined pitch equal
to a thickness of a finished coupling element E. The cutoff die
2 has a cutting edge 2b formed by an upper end edge of the wire
guide groove 2a. The cutoff die 2 has a front end face attached
to the rear end face of a head-forming die 3. The head-forming
die 3 has a head-forming recess or cavity 3a (FIGS. 2 - 4) which

jil' is aligned with the cutting edge 22 in the direction of movement
of the ram 1.
A cutoff punch 4 is fixedly mounted on the frame (not
shown) and has a slide portion 4a slidably fitted in the recessed
slide guide portion la in the ram 1. The underside of the cutoff .
punch 4 is offset to form a cutting edge 4b which extends forwardly
from a front end of the cutoff punch 4 and which i§ vertically
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rn1ttent|y fed in a vertically upward direction through a cutoff die
redetermined pitch, then the netal wire is cut inio a blank piece of

i vi dual product thickness by a co-action between a cutting edge

d at a rear end of the cutoff die reciprocatory novable by a ramand a
ng edge of a fixed cutoff punch relatively slidable on the

rocat i ng spad ﬁng 3 déx@%ﬁ@é‘fotfeﬂtéargﬁaldb?oi WiefarRe fil1e(Piagnk pi ece

aped |nto a cou a co-action between a head- formng die

hed to aafasnB)endngf of géfAbdise sABS At ROTIe bodpl efiéritEr UiFC
sed above a head- forn1ng on
shape with the contour of the Y-shaped metal were W so as to
embrace the latter from the opposite sides thereof. On the front
side of the cutoff punch 4 there are disposed a pocket-forming
punch 5 for shaping the head portion E-1' of a sliced blank piece
E' (FIG. 3) into a coupling head E-1 (FIG. 4) of a finished cou-

pling element E, and a presser pad 6 for forcing the leg portions

J E-2' (FIG. 3) of the sliced blank piece E' against the head-forming e
1' die 3 while the head portion E-1' is shaped. The pocket-forming

' punch 5 and the presser pad 6 are vertically reciprocatory mounted

on a punch holder (not shown) secured to the frame. The pocket-
forming punch 5 is disposed on a head-forming position or station

of the apparatus. The vertical distance h-1 between the cutting

edge 4b and the top surface of the ram 1 is determined such that

when the slide portion 4a of the cutoff punch 4 is fitted in the

recessed slide guide portion la of the ram 1 as shown in FIGS.

2 - 4, the cutting edge 4b of the cutoff punch 4 is relatively
slidable on the top surface of the cutoff die 2.

As shown in FIG. 1, the cutoff punch 4 further has a

3

chamfering blade 4c projecting from the front erd face of the
slide portion 4a. The chamfering blade 4c is complementary in

| shape with the contour of a corresponding portion of the Y-shaped
% metal wire W defined by the peripheral surface of the head por-

tion W-1 and the outside surfaces of the respective leg portions
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in the inprovenent conprises:

rtically reciprocatory novabl e toward and away fromthe head-form ng
n synchronismwi th the reciprocating novenent of the head-formng die,
substantially at the sane tinme one bl ank

piece is cut off fromthe metal wire, chanfering the netal wire along a

nextj cutting line to forma substantially V-shaped groove extending in and
al ong t he peri pier

each of the leg pogtdl §ur ce Qf 19 Qfeﬁﬁg%#ﬁgﬂﬁ%eu ng éﬁhg‘ﬁe nmet al

wire preferabl )émhﬂférqu&

of the cut of f

ftﬂa Ceoﬂgo@%f "Blelhetdl 614021 Y cRaffREEPY cdge
4c~1 has a substantially equilateral triangular shape in cross
section, as shown in FIGS. 2 - 4. The tip end of the triangular
chamfering edge 4c-1 and the top surface of the cutting edge 2b

of the cutoff die 2 are vertically spaced by a distance h~2 _
(FIG. 2) which is equal to the thickness of a finished coupling
element E. The thus profiled chamfering edge 4c-1 bites into the
outer peripheral surface of the Y-shaped metal wire W except the
front end surfaces of the respective leg portions W-2, as a manner
described below.

The apparatus of the foregoing construction operates
as follows.

The Y-shaped metal wire W is intermittently fed by the
feed means F in a vertically upward direction along the wire guide
groove 2a in the cutoff die 2 so as to advance by a distance equal
to the thickness of a finished coupling element E. While the metal
wire W is at rest, the ram 1 is moved from the fully advanced posi-
tion (FI&. 1) to the fully retracted position (FIG. 4). During
that time, the cutting edge 2b of the cutoff die 2 moves across
the cutting edge 4b of the cutoff_punch 4, thereby cutting or
slicing off a blank piece E' of an individual product thickness
h-2 from the Y-shaped metal wire W, as shown in FIG. 3. As the
ram 1 is further retracted, the cutoff die 2 forces the metal wire

W against the chamfering edge 4c-1 of the chamfering blade 4c.
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Y— punch via the réci procati ng novenent of the cutoff die, the chanfering
el8ge being vertically and downwardly spaced fromthe top surface of the
.cut'off die by a distance equal to the thick- ness of the sliced blank
pi ece, the chanfering edge having a substantially equilateral triangular
cross section and being conplenentary in shape with the contour of a
cor r espondi ngA Rtinued retracting movement of the ram 1 and the cutoff die
2 causes the chamfering edge 4c-1 to bite into the peripheral
surface of the head portion W-1 and the outside surfaces of the
respective leg portions W-2.
When the ram 1 is moved to its fully retracted position
shown in FIG. 4, the chamfering edge 4c-1 forms a V-shaped groove
W-3 extending transversely through the ocuter peripheral surface
i of the Y-shaped metal wire W except the front end surfaces of the
f leg portions W-2. Since the chamfering edge 4c-1 is spaced ver-
* tically downwardly from the cutting edge Zb of the cutoff die 2
by the distance h-2 equal to the thickness of the finished cou-
pling element E, a line of the peak of the V-shaped groove W-3
thus formed in the metal wire W will lies in the same plane as
a cutting line when the next cycle is achieved to sliced off the
next blank piece E' from the metal wire W. On the other hand,
the sliced blank piece E' while being hc;id in the cutting edge 4b

of the cutoff punch 4 is transferred into the head-forming cavity

3a in the head-forming die 3. Then, a pocket-forming punch 5 and
* the associated presser pad 6 are advanced downwardly toward the
head-forming die 3 to stamp the head portim E-1' of the sliced
blank piece E' with the pocket-forming punch 5, while holding
the leg portions E-2' against displacement by the presser pad 6.
Thus, the material of the head portion E-1' is forced by the
pocket-forming punch 5 to flow into the head-forming cavity 3a
with the result that the head portion E-1' is shaped into a
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)f .the metal wire defined by the peripheral surface of the head

por tfon and the outside surface of each of the |eg portion of the netal

wi re§and a contour defined inside the chanfering edge is slightly smaller
in sijze than the contour of the nmetal wire. In another aspect the invention
provijdes an apparatus for formng a slide-fastener coupling el enent having

i tent |y 1 ood P anE IRANTED (PRATA) Favhl oD B R ¥ chaped
cross section bpslrudi&id afd e aErRApbhdimgapstidtPaiThu®f the blank piece E
(FIG. 3) is shaped into a finished coupling element E (FIG. 4).
' Thereafter, the pocket~forming punch 5 and the presser
pad 6 are retracted upwardly, after which the ram 1 (cutoff die 2)
is advanced such that the finished coupling element E supported
i in the head-forming cavity 3a in the head-forming die 3 is placed
in a clamping station where a fastener tape T is supported in a

'; vertical orientation. The clamping station includes a clincher
+ composed of a pair of side punches 7 (FIG. 1) disposed on opposite
sides of a longitudinal beaded edge of the fastener tape T.
When the finished slide fastener E arrives at the clamping station,
the side punches of the clincﬁer are driven toward each other
to clamp the legs E-2 of the finished coupling element E on the
longitudinal beaded edge of the fastener tape T. The fastener
tape T is then pulled upwardly by a predetermined pitch. Thus,

the finished coupling elements E are attached one by one to the

fastener tape T to complete a single slide fastener stringer S.
The fastener tape T is supplied from a lower portion of the
apparatus and intermittently fed in a vertically upward direction
while being guided by a tape guide (not shown). .

As the ram 1 advances, the metal wire W is separated
from the chamfering blade 4c of the cutoff punch 4. When the
ram 1 arrives at its fully advanced position, or preferably
immediately before rhe; ram 1 arrives at the fully advanced
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Flons in a vertically upward direction at a predeterm ned pitch, a
ally reciprocating ram a cutoff die having a vertically guide

or the passage therethrough of the nmetal wire and driven by the ram
to recigprocate across the pass of nove- nent of the netal wire, a

rmng die attached to a front end of the cutoff die, a fixed cutoff

Dol ", SASLEOR, G plT Vel ARty by ahapady mialy e )
the netal wire, taaf thePOeickhedd o 2 PoPtivaNofl BROGEALOM R RS eQIRRNY poOSI -

from the top surface of the cutoff die 2 is equal to the thick-

ness of the next blank piece E' to be sliced off from the metal

wire W. With this upward feed of the metal wire W, the V-shaped

groove W-3, formed in the metal wire W by the chamfering edge

4c-1 of the chamfering blade 4c, lies flush with the top surface

of the cutoff die 2, as shown in FIG. 2.

Then, the ram 1 is retracted again, whereupon the cutting' °

Q" edge 2b of the cutoff die 2 and the cutting edge 4b of the cutoff
punch 4 co-act to cut or slice the metal wire W along the V-shaped
groove W-3, thereby producing the next blank piece E' (FIG. 3).
The blank piece E' thus produced automatically chamfered or beveled
at its upper and lower peripheral edges extending along the peri-~
pheral surface of head portion E-1' and the outside surfaces the
respective leg portions E-2'. Then, the pocket-forming punch 5
and the presser pad 6 are driven again to shape the head portion
E—l'.of the blank piece E' into a coupling head E-1 of a finished

coupling element E. The finished coupling element E is subse-
quently clamped to the longitudinal beaded edge of the fastener
tape T. The foregoing sequence of operations is repeated until

a continuous slide fastener stringer S of a desired length is

produced. All the movable parts of the apparatus are operated
in timed relation to one another.

In the embodiment described above, the invention is

—_—
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g on and vertically reciprocatory novable in synchronismwth the
rocati ng novenent of the head-formng die so as to shape a head

on of the sliced blank piece into a coupling head of a finished

i ng el enent, wherein the inprovenent conprises: a chanfering bl ade
provi ded on the cutoff punch and having a chanfering edge horizontally and

rearvard Spaceges oo Gbhidids GHEn Ofs LhsGULEH 5\ $Mae 4 Beidehant ering

fastener coupling element from a metal wire and subsequently

attach the finished coupling element to the fastener tape. The

present invention is also applicable to an apparatus which is

used exclusively for the shaping of a slide-fastener coupling

element. In the latter-mentioned apparatus, the finished cou-

pling elements are collected and discharged from the apparatus

for an additional finishing process such as polishing or plating.

| The chamfering means used in the embodiment previously

G.' descnﬂxﬁ.cammﬁses a one-piece chamfering blade 4 having a con-
timious chamfering edge 4c-1. The disclosed chamfering means
should be construed as illustrative rather than restrictive.
Though not shown, the one-piece chamfering blade 4c may be replaced
by a two-piece chamfering blade composed a head—chamfering blade
member and a leg-chamfering blade member that are movable independ-
ently from one another. In this instance, the head-chamfering
blade member is formed integrally with the cutoff punch 4 and has

a substantially arcuate chamfering edge engageable with the peri-
pheral surface of the head portion W-1 of the metal wire ¥. On
the other hand, the leg—chamfering blade member is composed of

two confronting blade pieces relatively movably mounted on the

cutoff punch 4 and having opposed chamfering edges each engageable
with the outside surface of one leg portion E-2 of the metal wire
W. The blade pieces are normally urged away from each other.

To move the blade pieces toward each other, the ram 1 has a pair

\
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Pwnwar dly spaced fromthe top surface of the cutoff die by a distance
to the thickness of the sliced blank piece, the chanfering edge

g a substantially equilateral triangular cross section and being
enentary in shape with the contour of a corresponding portion of the
metal wire defined by the peri- pheral surface of the head portion and the
out si de surf aefe can suxfaces formed ay opposiitensisfe waklsnef dthewreaessedi a cont our
defined inside the chanfering edge is slightly smaller in size than the
cont our of th%lmt&mdmwummmnmm@at%mmm o6 rthewrekracking am noves

from stroke of the ram 1, the cam surfaces engage the corresponding
blade pieces and then urge theﬁl toward each other.

It is apparent from the foregoing description that the
present invention is embodied in a method and apparatus of the
type in which slide-~fastener coupling elements are produced by
press-forming from a continuous metal wire with a high productive
efficiency. Due to the substantially V-shaped groove formed in

q the metal wire along a next cutting line, the next blank piece
sliced from the metal wire is already beveled at its upper and
lower outer peripheral edges extenﬂing along the peripheral sur-
face of the head portion and the outside surfaces of the respec-
tive leg portions. A finished coupling element formed from the
thus chamfered blank piece is smooth to touch and ensures smooth
sliding movement of the slider which eventually guarantees smooth
opening and closing operation of the slide fastener.

| Obviously, various minor changes and modifications of

* the present invention are possible in the light of the above

teaching. It is therefore to be understood that within the scope
of the appended claims the invention may be practiced otherwise
than as specifically described.
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ly advanced position to its fully retracted position, the cutoff die L{
Is attached to the ramis transferred fromits fully advanced
positfon to its fully retracted position. Rela- tive to the novenent of the
cutof f punch, the fixed cutoff die apparently noves fromits fully
retracted p05|¢i }o ifs, fully advanced position, during which time the
cutting edge o cut- off punch and the cutting edge of the cutoff die
cross together so that a blank piece having an individual product thickness
i's
1. A method of forming a slide-fastener coupling element
(E), of the type in which a continuous metal wire (W) having a
substantially Y-shaped cross section including a head portion
(W-1) and a pair of leg portions (W-2) is intermittently fed in
a vertically upward direction through a cutoff die (2) at a pre-
determined pitch, then the metal wire (W) is cut into a blank piece
(E') of an individual product thickness by a co-action between a
!l‘. cutting edge (2b) formed at a rear end of the cutoff die (2) recip-
rocatory movable by a ram (1) and a cutting edge (4b) of a fixed
cutoff punch (4) relatively slidable on the reciprocating cutoff
die (2), and thereafter a head portion (E-1') of the blank piece
(E') is shaped into a coupling head (E-1) by a co-action between
a head-forming die (3) attached to a front end of the cutoff die
(2) and a pocket-forming punch (5) disposed above a head-forming
position and vertically reciprocatory movable toward and away from
the head-forming die (3) in synchronism with the reciprocating
movement of the head-forming die (3), characterized by that |
substantially at the same time one blank piece (E') is
cut off from the metal wire (W), chamfering the metal wire (W)
along a next cutting line to form a substantially V-shaped groove
(W-3) extending in and along the peripheral surface of the head
portion (W-1) and the outside surface of each of the leg portions

(W=2) of the metal wire (W).
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cu sliced off fromthe nmetal wire. Substantially at the sane tinme, the
retregcting novenent of the cutoff die forces the netal wire against the
chanf'eri ng edge on cutoff punch. In this in- stance, since the chanfering

edge extends along a next cutting |line which is dowwardly spaced fromthe
top surface of the cutoff die by a distance equal to the thickness of the

bl ank piece, and sinca theethodndcedidiggetiyelatn 4QMHeesRNbaid chinfebaRe Wi th
the con- tour of the corresponding portion of the netal wire defined by the
peri pheral sudpgkudestforgingiahe nesalivdmeatit) againstitasichanfenidgnedge

(4ec-1) of the cutoff punch (4) via the reciprocating movement of

the cutoff die (2), said chamfering edge (4c-1) being vertically

and downwardly spaced from said top surface of said cutoff die (2)

by a distance equal to said thickness of the sliced blank piece

(E'), said chamfering edge (4c-1) having a substantially equilat-

eral triangular cross section and being complementary in shape

with a contour of a corresponding portion of the metal wire (W) -
o defined by the peripheral surface of the head portion (W-1) and
| the outside surface of each of the leg portion (W-2) of the metal
wire (W) and a contour inside the chamfering edge (4c-1) is slightly
smaller in size than the contour of the metal wire (W).

3. An apparatus for forming a slide-fastener coupling

element (E) having a coupling head (E-1) and a pair of legs (E-2),
of the type including means (F) for intermittently feeding a con-
tinuous metal wire (W) having a substantially Y-shaped cross section
jncluding a head portion (W-1) and a pair of leg portions (W-2) in
a vertically upward direction at a predetermined pitch, a horizon-
tally reciprocating ram (1), a cutoff die (2) having a vertically
guide groove (2a) for the passage therethrough of the metal wire
(W) and driven by said ram (1) to reciprocate across the pass of
movement of the metal wire (W), a head-forming die (3) attached
to a front end of said cutoff die (2), a fixed cutoff punch (4)
having a cutting edge (4b) formed at a front end thereof and

T—
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of the leg portion of the netal wire and the contour in- side of
iInfering edge is slightly smaller in size than the contour of the
ire, the chanfering edge gradually bites into the outer peripheral
surface of the netal wire and even- tually fornms a substantially V-shaped
groove extending in the whole of the outer peripheral surface of the netal
W re except reaalativelgslfidsste ofi 4 top rensfiacy of esdidgcyroff idies(2)\Wen t he ram

arrives at its fully retracted position, the sliced blank piece while held
in the cutti ngutdoff afblamk pidcef (E'Duficim ke dekal arire (W)t card &emdkétr nmi ng
cavity in the head-
forming punch (5) disposed on a head-forming pOSItlon and verti-
cally reciprocatory movable in synchronism with the reciprocating
movement of said head-forming die (3) so as to shape a head portion
(E-1*) of the sliced blank piece (E') into a coupling head (E-1)
of a finished coupling element (E), characterized in that a cham-
fering blade (4c) is provided on said cutoff punch (4) and has a
chamfering edge (4c~1) horizontally and rearward spaced from said
' cutting edge (4b) of said cutoff punch (4), said chamfering edge
(4c~1) being vertically and downwardly spaced from said top surface
of said cutoff die (2) by a distance equal to said thickness of
the sliced blank piece (E'), said chamfering edge (4c-1) having a
substantially equilateral triangular cross section and being com—
plementary in shape with a contour of a corresponding portion of
the metal wire (W) defined by the peripheral surface of the head
portion (W-1) and the outside surface of each of the leg portion
(W-2) of the metal wire (W) and a contour inside the chamfering
* edge (4c-1) is slightly smaller in size than the contour of the
metal wire (W). |

a\
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di e. Then, the pocket-form ng punch and the presser pad descend to t
r stanp the head portion of the blank piece while holding the |eg -

f
Pry

por ns agai nst nmovement. The head por- tion thus sta ed is shaped |nto a
coupl #ng head of a finished coupling el enent. The fiHt
I's already chanfered or -9- , II

: ABSTRACT

A METHOD OF AND APPARATUS FOR FORMING
SLIDE~FASTENER COUPLING ELFMENT

A method and apparatus for forming a slide-fastener
coupling element (E) from a l;letal wire (W) having a substantially
Y-shaped cross section wherein a blank piece is cut or sliced
off from the metal wire by a co-action of a cutoff die (2) ard a
‘ cutoff punch (4), and substantially at the same time, the metal
wire is chamfered along a next cutting line by a chamfering edge
(4c-1) so as to form a substantially V-shaped groove extending
in and along the peripheral surface of a head portion of the
metal wire and the outside surface of each of two opposed leg
portion of the metal wire. The next slicing operation produces
a blank piece which is already chamfered at its upper and lower
peripheral edges extending along the peripheral surface of the
head portion and the outside surfaces of respective leg portions
* of the blank piece. A finished coupling element shaped from
| the thus chamfered blank piece is smooth to touch and ensures
smooth sliding movement of a slider which will guarantee smooth
opening and closing operation of a slide fastener.
(FIGURE 1)
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red at its upper and | ower outer peripheral edges extending along the
pet@heral surface of the coupling head and the outside surfaces of the
resfecti ve | egs except at the edges .on the rear end surfaces of the |egs.
The coupling elenments thus chanfered are snmooth to touch and insures snooth
sliding novenent of the slider, thereby facilitating snooth openi ng and

cl osing operation of the slide fastener. The above and ot her objects,
features and advantages of the present invention will beconme nmanifest to
those versed in the art upon mnaking re&grence to the detail ed description
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acconpanyi ng sheets of drawings in which a preferred structural

e ment i ncorporating the principles of the present invention is shown
by ~ of illustrative exanple. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is
a perspective view, with parts cutaway for clarity, of a main portion of an
apparatus for making a 'slide- fastener coupling elenment according to the
present invention; FIG 2 is a vertiga?Ja cross-sectional view show ng the
positional relationship between ess al conponents of the apparatus when
aramis inits fully advanced position;

<
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’ 3.is a vertical cross-sectional view show ng the positional
ationship between the conponents when a netal wire is sliced off; and

"FIGS. 4 is a vertical cross-sectional view show ng the -10 - positional
rel ati onshi p between the conponents when the ramis inits fully retracted
posi tion.

3\3

-
This Sheet Has Been Rep

L llll




DETAI LED DESCRI PTION A preferred enbodi ment of the pre :’Ws I
-be "descri bed below in greater detail wth reference to t g

“dr aw ngs. As previously noted, the present invention is\dfFect e%ﬁ
production of a press-f_orrred sl i de-fastener coupling el

cross section and subsequently shapi ng &0 head portion of t he
pi ece into a coupling head

‘What is claimed is:

1. A method of forming a slide-fastener coupling element,
of the type in which a contimuous metal wire having a substan-
tially Y-shaped cross section including a head portion and a pair
of leg portions is intermittently fed in a vertically upward direc-
tion through a cutoff die at a predetermined pitch, then the métal
wire is cut into a blank piece of an individual product thickness
by a co-action between a cutting edge formed at a rear end of the
cutoff die reciprocatory movable by a ram and a cutting edge of a
fixed cutoff punch relativély slidable on the reciprocating cutoff
die, and thereafter a head portion of the blank piece is shaped
into a coupling head by a co-action between a2 head-forming die
attached to a front end of the cutoff die and a pocket-forming
punch disposed above a head-forming position and vertically recip-
rocatory movable tovard and away from the head-forming die in
synchronism with the reciprocating movement of the head-forming
die, wherein thé improvement comprises:

substantially at the same time one blank piece is cut
off from the metal wire, chamfering the metal wire along a next
cutting line to form a substantially-v;shaped groove extending
ﬂlamiakmg1ie12numenn surface of the head portion and the
outside surface of each of the leg portions of the metal wire.

2. A method according to claim 1, wherein said cham-

_ fering includes forcing the metal wire against a chanfering edge

1R OB |
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having, on its opposite sides, a protrusion and a correspo dB?\P :
~w |l beconme clear fromthe descrlptlon gi ven bel ow, an inpdrtiant fe%;u @ﬂof
“ the present invention resides in that sinul- taneously with thel 1s

the bl ank piece fromthe Y-shaped netal wire, the periphera
head portion and the out- side surface of each of a pair of
the Y-shaped netal wire are chanfered or grooved along a |i
where the Y-shaped netal wire is cut in2Lhe slicing step in the next cycle
Excepting nmeans for carrying out the chanfering, the construction of the

i nvention is substantially the sane as that

| eg portions of

of the cutoff punch via the reciprocating movement of the cutoff
die, said chamfering edge being vertically and downwardly spaced
from said top surface of said cutoff die by a distance equal to
said thickness of the sliced blank piece, said chamfering edge
having a substantially equilateral triangular cross section and
being complementary in shape with 'the contour of a corresponding
portion of the metal wire defined by the peripheral surface of
the head portion and the outside surface of each of the leg por-
tion of the metal wire and a contour defined inside the chamfering
edge is slightly smaller in size than the contour of the metal
wire.

3. 4n apparatus for forming a slide-fastener coupling
element hav:fng a coupling head and a pair of legs, of the type
including means for intermittently feeding a continuous metal
ﬁre having a substantially Y-shaped cross section including a
head portion and a pair of leg portions in a vertically upward
-direction at a predetermined pitch, a horizontally reciprocating
ram, a cutoff die having a vertically guide groove foi' the pas-
sage therethrough of the metal wire and driven by said ram to
reciprocate across the pass of movement of the metal wire, a
head-forming die attached to a front end of said cutoff die,

a fixed cutoff punch having a cutting edge formed at a front
end thereof and rél:at.ively slidable on a top surface of said
cutoff die to cut off a blank piece from the metal wire, and

a pocket-forming punch disposéd on a head-forming position and

NN )R




of"the prior art. Accordingly, the description give bel ow
sdirected to the chanfering neans which constitutes the

feature of the present invention. In the illustrated enbodi
invention is applied to an apparatus of the type disclosedli
Pat ent Publica- tion No. 63-11094 (U.S. Patent No. 4,432, 126)

- 22 -
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vertically reciprocatory movable in synchronism with the recipro-
cating movement of said head-forming die so as to shape a head
portion of the sliced blank piece into a coupling head of a fin-
ished coupling element, wherein the improvement comprises:

a chamfering blade provided on said cutoff punch and
having a chamfering edge horizontally and rearward spaced from
said cutting edge of said cutoff punch, said chamfering edge
being vertically and downwardly spaced from said f.op surface of
said cutoff die by a distance equal to said thickness of the -
sliced blank piece, said chamfering edge having a substantially
equilateral triamgular cross section and being complementary in
shape with the contour of a corresponding portion of the metal

 vire defined by the peripheral surface of the head portien and
the outside surface of each of the leg portion of the metal wire
ard a contour defined the chamfering edge is slightly smaller

in size than' the contour of the metal wire.

-
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slide-fastener coupling el enent and subsequently attaching th
slide-fastener coupling elenent to a fastener tape. The invengi
limted to the illustrated apparatus, but nay be enbodied in
type of apparatus in which indi- vidual finished coupling ele
coll ected without being successively attached to a fastener t!
be noted that the invention is appli cqbig to an apparat us i ncliligi== ;
di fferent shapi ng nmechani smthan as disclosed in the |ast-nentioned " "

Japanese publication, provided that the coupling elenent is shaped froma
metal wre.

TITLE OF THE INVENTION
A METHOD OF AND APPARATUS FOR FORMING
SLIDE-FASTENER COUPLING ELEMENT

BACKGROUND OF THE INVENTION

1. Field of the Invention:

The present invention relates generally to a methed of
and an a:pparatus for successively forming slide-fastener coupling
elements by transversely cutting or slicing a contimuous metal
wvire having a substantially ¥-shaped cross section. More parti-
cularly, this invention concerns such a slide-fastener coupling
element forming method and apparatus in which simultaneocusly with
the cutting, a cut edge of the metal wire is chamfered.

2. Description of the Prior Art:

In the manufacture of a slide-fastener coupling element
of the type concerned, a metal wire that has been preformed into
a Y profile in transverse cross section is fed intermittently.
While the metal wire is at rest, a cutoff punch and a cutoff die
are relatively moved to cut or slice the metal wire ipto a suc-
cession of blank pieces each having an individual product thick-
ness. Subsequently, the head portion of each of the sliced blank
pieces is shaped by a pocket-forming punch ard a head-forming die |
into a coupling head having, on its opposite sides, a protrusion
and a correspording pocket. _Thus, éach blank piece is shaped
into a finished coupling element. The finished coupling elements



FIG 1 shows in perspective a main portion of an appara- tus for producing -

a slirde-fastener coupling el enent according to the present
apparatus includes a ram 1l nounted on a frane (not shown) o
The ram 1 is horizontally and slidably supported on a ram gliRiEP
and reciprocatory novable in the directions indicated by th
B. The direction of the arrow A shown 4n FIG 1 is hereinaftler
as "forward direction”, while the direCtion of the arrow B
direction". A cutoff die 2 is attached to a front end face

thus produced are collected and after an additional finishing
process, such as polishing or plating, they are attached by

clinching to a fastener tape along one longitudinal edge thereof.

Alternatively, the attachment of the finished coupling elements

to the fastener tape may be achieved immediately after the
head-forming process described above.

In general, the sharp edges cn the press-formed, metal,’
slide~-fastener coupling elements may scratch the user's finger

and'tend to hinder smooth movement of a slider in the fastener

opening and closing directions. To avoid these difficulties,

one prior attempt to smooth down the edges of the slide-fastener

coupliqg elements has involved the barrsl polishing of the fin-

ished coupling elements. Acﬁcrding to other prior attempts

disclosed in U.S. Patent No. 3,720,086, edges of the fimished
coupling elements are partially blunted after the coupling ele-

ments are attached to a fastener tape. The blunting process

disclosed in the above-mentioned patent publications requires

a separate apparatus used exclusively for the blunting purpose
ard, hence, the whole coupling-element manufacturing system is
rendered complicated in construction and the production cost of
the coupling elements is increased. The prior blunting operation
may create flushes on cut end surfaﬁes of the individual coupling
elements. Furthermore, since the prior blunting operation is
effected only on the leg portions of the coupling eleméhts, the

sharp edges on the coupling heads of the respective coupling

i nventi on.
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The ram 1 has a recessed guide portion la fornmed centrall
top surface thereof and extending along the direction of

" REPLACEMENT; SHEET

o1 the
ram1 for slidably receiving and guiding a cutoff punch 4id cqi-joe}@ﬂ 1898r .
The cutoff die 2 has a vertical wire guide groove 2a extendi pg along a

central portion of a rear end face of the cutoff die 2 acrjps!

tTie hiel ght of
the cutoff die 2. -3-

elements still remain unblunted. With the prior blunting process
thus achieved, the coupling elements cannot be smoothly engaged
nor disengaged by a slider.

To overcome the foregoing difficulties, the present
assignee (i.e. applicant) has proposed an improved methed, such
as disclosed in Japanese Patent Publication No. 63-11094 (U.S.
Patent No. 4,432,126), wherein a chamfering blade is formed in-
tegrally with a cutoff punch at a portion spaced from a cutting
edge of the cutoff punch. A metal wire having a substantia}ly
Y~shaped cross section is fed intermittently, and while the metal
wvire is at rest, the cutoff punch ard a cu.toff die are relatively
moved to cut off a blank piece of an individual preduct thickness
from the Y-shaped metal wire. Simultanecus with the cutting, the
chamfering blade forms a notch 61’ indent extending in a part of
the head portion of the Y-shaped metal wire along the next cutting
line of the Y-shaped metal wire. When the next blank piece is
sliced off from the metal wire, the edge of a head portion of the
thus sliced blank piece is partly cha.mfered.

The chamfering process disclosed in Japanese Patent
Publication No. 63-11094 (U.S. Patent No. 4,432,126) is effected
only at a portion of the peripheral edge of a coupling head 'of_
the finmished coupling element. The thus chamfered coupling ele-.
ment is successful, as compared with the conventional c_:oupling
element having sharp or unchamfered édges, when used in the so-
called two-way slide fastener which can be opened and close in



The wire guide groove 2a and the front end face of the ram

rSHEET
vertircal wire guide hole (not designated) in which a netal AH¥§“3§EMEQP

i-nserted and the nmetal wire Whas been prefornmed into a Y pfo
a substantially rectangul ar head por- tion W1 and a pair of
diverging leg portions W2, W2. The netal wire Wis internitt
a suitable feed nmeans F, such as a cooperating pair of feed

LO.

|Ie |nﬁluﬂg§g

rollers,
vertically upward direction indicated by the arrow C at a priedetermned

|

pitch equal

tation. However, the coupling elements having such partly

chamfered coupling heads are still unsatisfactory to guarantee
~ smooth siiding movement of the sliders.
As is well known in the art, while the slider is
moving along a pair of rows of coupling elements, both the

coupling head ard the legs of each coupling element, and more

particularly the peripheral edges at a front end of the coupling

head and the outer peripheral edges adjacent to an open end of

the legs are brought into sliding contact with the slider. This

means that if both of the peripheral edge of the coupling head
and the outer peripherél edge of the legs are chamfered, the

resulting coupling element will guarantee smooth sliding movement

of the slider and provide a smooth touch.

SUMMARY OF THE INVENTION
It is accordingly a general object of the present

invention to provide a method and apparatus which can overcome

the problems associated with the prior art disclosed in Japanese

Patent Publication No. 63-11094.

A more specific object of the invention is to provide .

a methed and apparatus which are capable of forming a press—
formed slide-fastener coupling element whose coupling head and

legs are appropriately chamfered to guarantee smooth sliding

to a'thickness of a finished coupling element E. The cutoff die

2 has a cutttm) fepRerd2ifat il obYifind Rfer 68 419608 off b} Repdireor

sliders mounted in either face-to~face or tail-to-tail confron-



gui de groove 2a. The cutoff die 2 has a front end face

dt La ‘
end face of a head-formng die 3. The head-form ng die 3 ﬁgsﬂgﬁﬁﬁggfgg

71
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recess or cavity 3a (FIGS. 2 - 4) which is aligned withit
in the direction of novenent of the ram1l. A cutoff pungh
nmounted on the frame (not shown) and has a slide portion

cutting, edge
19 il

in the recessed slide guide portion |ain the ram1. The
cutoff punch 4 is offset to forma cutting edge 4b which

froma front end of the cutoff punch 4 and which is vertically

la_slidably fiftit
under si de of the

movement of a slider and provide smooth touch.

In one aspect the present invention provides a method
of forming a slide~fastener coupling element, of the type in
which a continuocus metal wire having a substantially Y-shaped
Cross section including a head portion and a pair of legportions
is intermittently fed in a vertically upward direction through
a cutoff die at a predetermined pitch, then the metal wire is
cut into a blank piece of an individual product thickness by a
co-action between a cutting edge formed at a rear end of the
cutoff die reciprocatory movable by a ram and a cutting edge of
a fixed cutoff punch relatively slidable on the reciprocating
cutoff die, and thereafter a head portion of the blank piece
is shaped into a coupling head by a co-action between a head-
forming die attached to a front end of the cutoff die and a
pocket-forming punch .disposed above a head—fqrming position
and vertically reciprocatory movable toward and away from the
head-forming die in synchronism with the reciprocating movement
of the head-forming die, wherein the improvement comprises:
substantially at the same time one blank piece is cut off from
the metal wire, chamfering the metal wire along a next cutting
line to form a substantially V-shaped groove extending in and
along the peripheral surface of the head portion and the outside
surface of each of the leg portions of the metal wire.

The chamfering of the metal wire preferably includes
forcing the metal wire against a chamfering edge of the cutoff



- 13 - spaced fromthe top surface of the ram1l by a djistance—h~-t

The cutting edge 4b is substantially conpl enen 4ﬁyLﬁﬂt&ﬂ§bé§ﬁiﬁh
the contour of the Y-shaped netal wire Wso as to enbrfc he—t-at-t

and 3).

the opposite sides thereof. On the front side of the CJtOff g § 0
ree n -

are di sposed a pocket-form ng punch 5 for shaping the head
a sliced bl ank piece

\.4IULLLC| I
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punch via the reciprocating movement of the cutoff die, the
chamfering edge being vertically and downwardly spaced from the
top surface of the cutoff die by a distance equal to the thick-
ness of the sliced blaqk plece, the chamfering edge having a
substantially equilateral triangular cross section and being
complementary in shape with the contour of a correspording bor—
tion of the metal wire defined by the peripheral surface of the
head poréion and the outside surface of each of the leg portion
of the metal wire and a contour defined inside the chamfering
edge is slightly smaller in size than the contour of the metal
vire.

In another aspect the invention provides an apparatus
for forming a slide-fastener coupling element having a coupling
head and a pair of legs, of the type including means for inter-
mittently feeding a continuous metal wire having a substantially
Y-shaped cross section'including a head portion and a pair of
leg portions in a vertically upward direction at a predetermined
pitch, a horizontally reciprocating ram, a cutoff die having a
vertically guide groove for the passage therethrough of the metal
wire and driven by the ram to reciprocate across the pass of move-
ment of the metal wire, a head-forming die attached to a fromt
end of the cutoff die, a fixed cutoff punch having a cutting edge
formed at a front end thereof and relatively slidable on a top
surface of the cutoff die to cut off a blank piece from the metal

wire, and a pocket-forming punch disposed on a head-forming posi-



E (FIG 3) into a coupling head E-1 (FIG 4) of a finished cou- pling
element E, and a presser pad 6 for forcing the |l eg portions E-gZr ~(arnT) SHEET
of the sliced blank piece E against the head-formng die 35W$§%g¥%§5hpnd
portion E-1' is shaped. The pocket-form ng punch 5 and the pregser pgﬂ 6§ﬁ3
are vertically reciprocatory nounted on a punch hol der (not ghown} 7s &br

b=

to the frame. The pocket- form ng punchk 5 is disposed on a hgqad-forning
position or station of the apparatus. The vertical distance hH-1 between the

cutting edge 4b and-the top surface of the ram| is deternined _such. that—mm——
when the slide portion 4a of the cutoff punch 4 is fitted in the

tion and vertically reciprocatory movable in synchronism with

the reciprocating movement of the head-forming die so as so shape
a head portion of the sliced blank piece into a coupling head of
a finished coupling element, wherein the improvement comprises:
a chamfering blade provided on the cutoff punch and having a
chamfering edge horizontally and rearvard spaced from the cutting
edge of the cutoff punch, the chamfering edge being vertically
and downwardly spaced from the top surface of the cutoff die by
a distance equal to the thickness of the sliced blank piece, the
chamfering edge having a substantially equilateral triangular
cross section and being complementary in shape with the contour
of a corresponding portion of the metal wire defined by the peri-
pheral surface of the head portion and the outside surface of
each of the leg portion of the metal wire and a contour defined
inside the chamfering edge is slightly smaller in size than the
contour of the metal wire.

According to the invention, when the ram moves from
its fully advanced position to its fully retracted position, the
cutoff die which is attached to the ram is transferred from its
fully advanced position to its fully retracted position. Rela-
tive to the movement of the cutoff die, the fixed cutoff dié
apparently moves from its fully retracted position to its fully
advanced position,'during which time the cutting edge of the cut-
off punch and the cutting edge of the cutoff die cross together
so that a blaﬁk piece having an individual product thickness is

L —— N, ) -
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recessed slide guide portion la of the raml| as shown in FI p2 arcihe -
cutting edge 4b of the cutoff punch 4 is relatively slidablg EPEﬁﬁgﬂg%tQﬁkkr
surface of the cutoff die 2. As shown in FIG 1, the cutoff} pungh 4 further
has a chanfering bl ade 4c projecting fromthe front end fade pf ttheldl I8
portion 4a. The chanfering blade 4c is conplenentary in shgpelwith the
contour of a correspondi ng portion of_%pp Y-shaped netal wjre Wdefined by
t he peripheral surface of the head por- tion W1 and the ou+side.surfaces
of the respective leg portions .

cut or sliced off from the metal wire. Substantially at the same
time, the retracting movement of the cutoff die forces the metal
wire against the chamfering edge on cutoff punch. In this in-
stance, since the chamfering edge extends along a next cutting
line which is downwardly spaced from the top surface of the cutoff
die by a distance equal to the thickness of the blank piece, ard
since the chamfering edge is complementary in shape with the con-
tour of ihe corresponding portion of the metal wire defined by
the peripheral surface of the head portion and the outside surface
of each of the leg portion of the metal wire and the contour in-
side of the chamfering edge is slightly smaller in size than the
contour of the metal wire, the chamfering edge graduallﬁ bites
into the outer peripheral surface of the metal surface and even-
tual;y forms a substantially V-shaped groove extending in the
whole of the outer peripheral surface of the metal wire except
rear ernd surfaces of the respective leg portions.

When the ram arrives at its fully retracted position,
the sliced blank piece while held in the cutting edge of the
cutoff punch is delivered into a head-forming cavity in the head-
forming die. Then, the pocket-forming punch and the presser pad
descend to press or stamp the head portion of the blank piece
while holding the leg portions against movement. The head por-
tion thus stamped is shaped into a coupling head of a finished

coupling element.

jhe‘finished coupling element is already chamfered or

THIS SHEET HAS BEEN ‘
REPLACED



- 14 - W2 and a contour inside of the chanfering edge 4c is sREBh&&&MENT SHEET
smal l'er than the contour of the netal wire W Its chanfering ed"“ 4e—t—has
a substantially equilateral triangular shape in cross section| sﬁo |ﬁ%
FIGS. 2 - 4. The tip end of the triangular chanfering edge 4ct1 A

e top
surface of the cutting edge 2b of the cutoff die 2 are verticpl spacedby

a distance h-2 (FIG 2) which is equal gc)the t hi ckness of a finished
coupl i ng

beveled at its upper and lower outer peripheral edges extending
along the peripheral surface of the coupling head and the outside
surfaces of the respective legs except at the edges on the rear
end surfaces of the legs. The coupling elements thus chamfered
are smooth to touch and insures smooth sliding movement of the
slider, thereby facilitating smooth opening and closing operation
of the slide fastener.

“The above and other objects, features and advantages
of the present invention will become manifest to those versed
in the art upon making reference to the detailed description
and the accompanying sheets of drawings in which a preferred
structural embediment incorporating the principles of the present

invention is shown by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view, with parts cutaway for
clarity,_of a main portion of an apparatus for making a slide-
fastener coupling element according to the present invention;

FIG. 2 is a vertical cross-sectional view'showing the
positional relationship between essential components of the
apparatus when a ram is in its fully advanced position;

FIG. 3 is a vertical cross-sectional view showing the
positional relationship between the components when a metal wire
is sliced off; and

FIGS. 4 is a vertical cross—sectional view showing the



el ement E. The thus profiled chanfering edge 4c-1 bites ipto—the -
peri pheral surface of the Y-shaped netal w re Wexcept treREFMﬁEW bh‘f-ET
surfaces of the respective leg portions W2, as a nmanner }d “betow;
The apparatus of the foregoing construction operates as fjol{ o‘v|5:7 gThegM@
Y-shaped netal wire Wis intermttently fed by the feed reans in
vertically upward direction along theq@ire gui de groove 4a T ortT™
die 2 so as to advance by a distance equal to the thickngss of a finished

coupling elenent "E. Wiile the netal

positional relationship between the components when the ram is

in its fully retracted position.

DETAILED DESCRIPTION

A preferred embediment of the present invention will
be described below in greater detail with reference to the accom-
panying drawings. '

"As previocusly noted, the present invention is directed
to the production of a press-formed slide-fastener coupling ele-
ment which is formed by cutting or slicing off a blank piece of an
individual preduct thickness from a contimuous metal wire having
a substantia_lly Y-shaped cross section and subsequently shaping
a head portion of the sliced blank piece into a coupling head
having, on its opposite sides, a protrusion and a corresponding
pocket. As will become clear from the description given below, an
important feature of the present invention resides in that simul-
taneously with the slicing of the blank piece from the Y-shaped
metal wire, the peripheral surface of a head portion and the out-
side surface of each of a pair of leg portions' of the ¥Y-shaped
metal wire are chamfered or grooved along a liné. of cutting where
the Y-shaped metal wire is cut in thg slicing step in the next
cycle. Excepting means for carrying ocut the chamfering, the
construction of .t.he invention is substantially the same as that
of the prior art. Accordingly, the description give below is
mainly directed to the chamfering means which constitutes the



wire Wis at

rest, the raml| is noved fromthe fully advancedrpost—itt+o#

(FIG* 1) to the fully retracted position (FIG 4). During that REPhRCENMENT SHEET
cutting edge 2b of the cutoff die 2 nobves across the cutting jedge—#db—of—th

cutoff punch 4, thereby cutting or slicing off a blank piece [E| o} ANy ag0
i ndi vi dual product thickness h-2 fromthe Y-shaped netal wirg W as shown -

3. Q.
L9 A

o
oty

in FIG 3. As the raml| is further retyacted, the cutoff die]2 Torces—t
metal wire Wagainst the chanfering ed 4c-1 of the chanfeqing bl ade 4c.

1
e

important feature of the present invention.

In the illustrated embodiment, the invention is applied
Lo an apparatus of the type disclosed in Japanese Patent Publica-
tion No. 63-11094 (U.S. Patent No. 4,432,126) for producing a
slide-fastener coupling element and subsequently attaching the
produced slide-fastener coupling element to a fastener tape.
The invention is not limited to the illustrated apparatus, but
may be embodied in a different type of apparatus in which indi-
vidual finished coupling elements are collected without ﬁeing
successively attached to a fastener tape. It is to be noted that
the inQention is applicable to an apparatus including a different
shaping mechanism than as disclosed in the last-mentioned Japanese
publication, provided that the coupling element is shaped from a

metal wire.

FIG. 1 shows in perspective a main portion of an appara-
tus for producing a slide-fastener coupling element according to
the present invention. The apparatus includes a ram 1 mounted'on
a frame (not shown) of the apparatus. The ram 1 is horizontally
and slidably supported on a ram guide (not shown) and reciprocatory
movable in the directions indicated by the arrows A and B. The
direction of the arrow A shown in FIG. 1 is hereinafter referred '
to as "forward direction", while the direction of the arrow B as
“backward direction". A cutoff die 2 is attached to a fromt end

face of the ram 1.

The ram 1 has a recessed guide portion 1la formed centrally




15 -, A continued retracting novenent of the raml| and the—ettof-f—eie—2-

CTouUtuUTT il R ey = e

causes the chanfering edge 4c-1 to bite into the peripherdl RERLACEMENT SHEET
head portion W1 and the outside surfaces of the respectije peg—portions
W2. Wien the ram!|

is nmoved to its fully retracted positijon ST?wqﬁgngﬁgCi
4, the chanfering edge 4c-| ndi fg=~" M

forms a V-shaped groove W3 extd
transversely through the outer periphergl_ surface of the
wire Wexcept the front end surfaces of the

- straped—met-at

in a top surface thereof and extending along the direction qf
movement of the ram 1 for slidably receiving and guiding a cutoff
punch 4 described later. The cutoff die 2 has a vertical wire
guide groove 2a extending along a central portion of a rear end
face of the cutoff die 2 across the height of the cutoff die 2.
The wire guide groove 2a and the front end face of the ram 1
jointly form a vertical wire guide hole (not designated) in which
a metal wire W is inserted and the metal wire W has been preformed
into a'Y profile including a substantially rectangular head por-
tion W-1 and a pair of scmewhat diverging leg portions W-2, W-2.
The metal wire W is intermittently fed by a suitable feed means F,
such as a cooperating pair of feed rollers, in a vertically upward
direction indicated by the arrow C at a predetermined pitd; equal
to a thickness of a finished coupling element E. The cutoff die
2 has a cutting edge 2b formed by an upper end edge of the wire
guide groove 2a. The cutoff die 2 has a front end face attached
to the rear end face of a head~forming die 3. The head-forming
die 3 has a head-forming recess or cavity 3a (FIGS. 2 - 4) which
is aligned with the cutting edge 2a in the direction of movement
of the ram 1.

A cutoff punch &4 is fixedly mounted on the frame (not
shown) and has a slidg portion 4a slidably fitted in the recessed
slide guide portion la in the ram 1. The underside of the cutoff
punch 4 is offset to form a cutting edge 4b which extends forwardly
from a front end of the cutoff punch 4 and which is vertically .

I THis SHEET HAS BEENJ
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| eg portions W2. Since the chanfering edge 4c-1 is spaced

ver-_tically

downwardly fromthe cutting edge 2b of the cutoff die 2 by
equal to the thickness of the finished cou- pling el ement E
peak of the V-shaped groove W3 thus forned in the netal w
In the sane plane as a cutting |ine when the next cycle is
sliced off the next blank piece E frpg3the nmetal wire W (
hand, the sliced blank piece E' while being held in the cut
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ting edge 4b of

'I'\l 2.0

the cutof f punch 4 is transferred into the head-form ng cav

head-form ng die 3. Then, a pocket-form ng punch 5 and

<y T III LIIC

spaced from the top surface of the ram 1 by a distance h-1 (FIGS.
2 and 3). The cutting edge 4b is substantially complementary in
shape with the contour of the Y-shaped metal were W so as to
embrace the latter from the opposite sides thereof. Oh the front
side of the cutoff punch 4 there are disposed a pocket-forming
punch 5 ‘for shaping the head portion E-1' of a sliced blank piece
E' (FIG. 3) into a coupling head E-1 (FIG. 4) of a finished cou-
pling element E, and a presser pad 6 for forcing the leg portions
E-2' (FIG. 3) of the sliced blank piece E' against the head-forming
die 3 while the head portion E-1' is shaped. The pocket-forming
punch 5 and the presser pad 6 are vertically reciprocatory mounted
on a punch holder (not shown) secured to the frame. The. pocket-
forming punch 5 is disposed on a head-forming position or station
of the apparatus. The vertical distance h-1 between the cutting
~edge 4b and the top surface of the ram 1 is determined such that
when the slide portion 4a of the cutoff punch 4 is fitted in the
recessed slide guide portion la of the ram 1 as shown in FIGS.

2 - 4, the cutting edge 4b of the cutoff punch 4 is relatively
slidable on the top surface ot the cutoff die 2.

As shown in FIG. 1, the cutoff punch 4 further has a
chamfering blade 4c projecting from the front end face of the
slide portion 4a. The chamfering blade 4c is complementary in
shape with the contour of a corresponding portion of the Y-shaped
metal wire W defined by the peripheral surface of the head por-
tion W-1 and the outside surfaces of the respective leg portions



t he associ ated presser pad 6 are advanced downwardly toward the
head-formng die 3 to stanp the head portion E-1' of the sliced blank pi
E with the pocket-fornming punch 5, while holding the leg portio ggﬁﬁ
agai nst di spl acenent by the presser pad 6. Thus, the materi ﬁﬂkwgi e

portion E-1' is forced by the pocket-formng punch 5to fl

head-form ng cavity 3a with the resuli4that the head portio
W-2 and a contour inside of the chamfering edge is slightly

into a

smaller than the contour of the metal wire. The chamfering edge
4c-1 has a substantially equilateral triangular shape in cross
section, as shown in FIGS. 2 - 4. The tip erd of the triangular
chamfering edge 4c-1 and the top surface of the cutting edge 2b
of the cutoff die 2 are vertically spaced by a distance h-2

(FIG. 2) which is equal to the thickness of a finished coupling
elemeﬂt E. The thus profiled chamfering edge 4c-1 bites into the
outer peripheral surface of the Y-shaped metal wire W except the
front énd surfaces of the respective leg portions W-2, as a mamner

described below.

The apparatus of the foregoing construction operates
as follows. .

The Y-shaped metal wire W is intermittently fed by the
feed means F in a vertically upward direction along the wire guide
groove 2a in the ;utoff die 2 so as to advance by a distance equal
to the-thickness of a finished coupiing element E. While the metal

- wire W is at rest, tﬁe ram 1 is moved from the fully advanced posi-
tion (FIG. 1) to the fully retracted position (FIG. 4). buring
that time, the cutting edge 2b of the cutoff die 2 moves across
the cutting edge 4b of the cutoff punch 4, thereby cutting or
slicing off a blank piece E' of an individual product thickness
h-2 from the Y-shaped metal wire W, as shown in FIG. 3. As the
ram 1 is further retracted, the cutoff die 2 forces the metal wire

W against the chamfering edge 4c-1 of the chamfering blade 4c.

THIS SHEET HAS BEEN
REPLACED




- 16 - coupling head E-I (FIG 4) having, on its opposite sides, a

protrusion and a correspondi ng pocket. Thus, the blank piece E UFFE?LE@H¥~§T S
e Bl A

verti cal

shaped into a finished coupling element E (FIG 4). Thereafter, t}h

pocket-form ng punch 5 and the presser pad 6 are retracted upwardly, after

which the ram| (cutoff die 2) is advanced such that the finished coupl? g}t 1398

el enrent E supported in the head-fornipgggavity 3a in the head-forming die 3

is placed in a clanping station where @ fastener tape T is suppofjted in a
orientation. The clanping station includes a clincher

A continued retracting movement of thé ram 1 and the cutoff die
2 causes the chamfering edge 4c-1 to bite into the peripheral
surface of the head portion W-1 and the outside surfaces of the
respective leg portions W-2.

When the ram 1 is moved to its fully retracted position
shown in FIG. 4, the chamfering edge 4c-1 forms a V-shaped groove
W-3 extending transversely through the outer peripheral surface

of the Y=shaped metal wire W except the front erd surfaces of the

- leg portions W-2. Since the chamfering edge 4c-1 is spaced ver-

tically downwardly from the cutting edge Zb of the cutoff die 2
by the distance h-2 equal to the thickness of the finished.cou-
pling element E, a line of thé peak of the V-shaped groove W-3
thus formed in the metal wire W will lies in the same plane as

a cutting line when the next cycle is achieved to sliced off the
next blank piece E' from the metal wire W. On the other hand,
the sliced blank piece E' while being held in the cutting edge 4b
of the cutoff punch 4 is transferred into the head-forming cavity
3a in the head-forming die 3. Then, a pocket-forming punch 5 and
the associated presser pad 6 are advanced downwardly toward the |
head-forming die 3 to stamp the head portion E-1' of the sliced
blank piece E' with the pocket-forming punch 5, while holding

the leg pdrtions E-2' against displacement by the presser pad 6.
Thus, the material of the head portion E-1' is forced by the
pocket—ﬁprmiﬁg punch 5 to flow into the head-forming cavity 3a
with the result that the head portion E-1' is shaped into a



conposed of a pair of side punches 7 (FIG 1) disposed on opposite sides of

a | ongi tudi nal beaded edge of the fastener tape T. Wen the

= | —
coupling elenent E arrives at the clanping station, the side*ﬂﬁﬁgﬁggEﬁ?s?ﬁgT
clincher are driven toward each other to clanmp the legs E-2 oLﬁthe finished

coupling el ement E on the |ongitudinal beaded edge of the fhsferde? f'abd™¥
The fastener tape T is then pulled upw éuy by a predeterm hed pitch, Thus
the finished coupling elements E are attached one by one tofthe fastener

tape T to conplete a single slide fastener stringer S. The tastener tape T

I's supplied froma |ower portion of the
coupling head E-1 (FIG. 4) having, on its opposite sides, a

protrusion and a corresponding pocket. Thus, the blank piece E°
(FIG. 3) is shaped into a finished coupling element E (FIG. 4).

Thereafter, the pocket-forming punch 5 and the presser
pad 6 are retracted upwardly, after which the ram 1 (cutoff die 2)
is advanced such that the finished coupling element E supported
in the head-forming cavity 3a in the head-forming die 3 is placed
in a clamping station where a fastener tape T is supported in a
vertical orientation. The clamping station includes a clincher
composed of a pair of side punches 7 (FIG. 1) disposed on opposite
sides of a longitudinél beaded edge of the fastener tape T.
When the finished slide fastener E arrives at the clamping stationm,
the side punches of the clincher are driven toward each other
to clamp the legs E-2 of the finished coupling element E on the
longitudinal beaded edge of the fastener tape T. The fastener
tape T is then pulled upwardly by a predetermined pitch. Thus,
the finished coupling elements E are attached one by one to the
fastener tape T to complete a single slide fastener stringer S.
The fastener tape T is supplied from a lower portion of the
apparatus and intermittently fed in a vertically upward direction
while being guided by a tape guide (not shown). |

As theram 1 aﬁvances, the metal wire W 1s'separated
from the chamfering blade 4c of the cutoff punch @. When the
ram 1 arrives at its fully advanced position, or preferably
immediately before the ram 1 arrives at the fully advancéd

REPLACED
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Mhen ;he ram| arrives at its fully advanced position, or r*fQ{ bk yagﬂﬁ“
i medi ately before the ram1 arrives at the fully advanced ?

-17-

position, the metal wire W is fed upwardly by a distance h-2 so
that the thickness of a portion of the metal wire W projecting
from the top surface of the cutoff die 2 is equal to the th_ick-
ness of the next blank piece E' to be sliced off from the metal
wire W. With this upward feed of the metal wire W, the V-shaped
groove W-3, formed in the metal wire W by the chamfering edge

4e-1 of the chamfering blade 4c, lies flush with the top surface

of the cutoff die 2, as shown in FIG. 2. _

Then, the ram 1 'is retracted again, whereupon the cutting
edge 2b of the cutoff die 2 and the cutting edge 4b of the cutoff
punch &4 co—éct to cut or slice the metal wire W along the V-shaped
groove W-3, thereby producing the next blank piece E' (FIG. 3).

The blank piece E' thus produced automatically chamfered or beveled
at its upper and lower peripheral edges extending along ;he peri-
pheral surface of head portion E-1' and the outside surfaces the
respective leg portions E-2'. Then, the pocket-forming punch 5

and the presser pad 6 are driven again to shape the head portion
E-1' of the blank piece E' into a coupling head E-1 of a finished
coupling element E. The finished coupling element E is subse-
quently clamped to the longitudinal beaded edge of the fastener
tape T. The foregoing sequence of operations is repeated until

a continuous slide fastener stringer S of a desired length is

produced. All the movable parts of the apparatus are operated
in timed relation 1".0 one another.

In the enbodiment described above, the inventiop is

THIS SHEET HAS BEEN
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position, the netal wire Wis fed upwardly by a distance h-2 w t+hra
t hi ckness of a portion of the netal wire Wprojecting fro RERL
of the cutoff die 2 is equal to the thick- ness of the nejt e

 PHEET

wire W the V-shaped groove W3, fornmed in the netal wre
chanfering edge 4c-|I of the chanfering,blade 4c, lies flus
surface of the cutoff die 2, as shovvn'} "FIG 2. Then,
retracted again, whereupon the cutting edge 2b of the cutl
cutting edge Apptied e arubppdratus which is constructed to shape a slide-

fastener coupling element from a metal wire and subsequently
attach the finished coupling element to the fastener tape. The
present invention is also applicable to an apparatus which is
used exclusively for the shaping of a slide-fastener -coupling
element. In the latter-mentioned apparatus, the finished cou-
pling elements are collected and discharged from the apparatus
for an additional finishing process such as polishing or plating.
‘ The chamfén'.ng means used in the embodiment previously
described comprises a one-piece chamfering blade 4 having a con-
tinuous chamfering edge 4c-1. The disclosed chamfering means
should be construed as illustrative rather than restrictive.
Though not shown, the one-piece chamfering blade 4c may be replaced
by a two-piece chamfering blade composed a head—chamfering blade
member and a leg-chamfering blax}e member that are movable independ-
ently from one another. In this instance, the head—chamfering
blade member is formed integrally with the cutoff punch 4 and has
a substantially arcuate chamfering edge engageable with the peri-
pheral surface of the heaci portion W-1 of the metal wire K. On
the other hand, the leg-chamfering blade member is composed of
two confrontm blade pieces rela.tively movably mounted on the
cutoff punch 4 and havmg opposed chamfering edges each engageable
with the outside surface of one leg portion E-2 of the metal wire
W. The blade pieces are normally urged away from each other.
To move the blade pieces toward each other, the ram 1 has a pair

THIS SHEET HAS BEEN
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punch 4 co-act to cut or slice the netal wire Wal ong the Vysitape v

W 3, "t hereby producing the next blank piece EE (FIG 3). Th BﬁéhébéﬁéﬁgegﬁgEr
thus produced are automatically chanfered onbevel ed at its ypder and I ower
peri pheral edges extending along the peri- pheral surface off Heagl pgtii 1958
E-1' and the outside surfaces the respective |leg portions E42'|. Then, the

pocket -form ng punch 5 and the presserjgpad 6 are driven agaijn To shape the
head portion E-1' of the blank piece é into a coupling head E-1 of a

(L ohed, cougk s SR, Ernlheel LULSIEE SR B BB Keckalh SUD
slide guide perticn la. During a final part of the fEtraCtiﬂg
stroke of the ram 1, the cam surfaces engage the COFFGSPOHdingl
blade pieces and then urge them toward each other.

It is apparent from the foregoing description that the
present invention is embodied in a method and apparatus of the
type in which slide—faétener coupling elements are preduced by
press-forming from a continuous metal wire with a high productive
efficierrcy. Due to the substantially V-shaped groove formed in
the metal wire along a next cutting line, the next blank piece
sliced from the metal.wire is already beveled at its upper and
lower outer peripheral edges extending along the peripherai sur-
face of the head portion and the outside surfaces of the respec-
tive leé portions. A finished coupling element formed from the
thus chamfered blank piece is smooth to touch and ensures sﬁébth
sliding movement of the slider which eventually guarantees smooth
opening and closing operation of the slide fastener.

Obviously, various minor changes and modifications of
the present invention are possible in the light of the above
teaching. It is therefore to be understocd that within the scope

of the appended claims the invention may be practiced otherwise
than as specifically described.



tape T. The foregoi ng sequence of operations is repeated until a conti nuous
slide fastener stringer S of a desired length is produced,_ ALl fhe novablg

parts of the apparatus are operated in tined relation to

t he enbodi nent descri bed above, the invention is - 18-
apparatus which is constructed to shape a slide-
-20 -

wWhat 1s claimed is:
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1. A methed of forming a slide-fastener coupling element,

of the type in which a contimious metal wire having a substan—

tially Y-shaped cross section including a head portion and a pair

of leg portions is intermittently fed in a vertically upward direc-

tion through a cutoff die at a predetermined pitch, then the metal

wire is cut into a blank piece of an individual product thickness

by a co~action between a cutting edge formed at a rear end of the

cutoff die reciprocatory movable by a ram and a cutting edge of a

fixed cutoff punch relatively slidable on the reciprocating cutoff

die, and thereafter a head portion of the blank plece is shaped

into a coupling head by a co-action between a head-forming die

attached to a front end of the cutoff die and a pocket-forming

punch disposed above a head-forming position and vertically recip-

rocatory movable toward and away from the head—fornﬂng die in

synchronism with the reciprocating movement of the head-forming

die, vherein the improvement comprise.s.

substantially at the same time one blank piece is cut

off from the metal wire, chamfering the metal wire along a next

cutting line to form a substantially V-shaped groove extending

in and along the peripheral surface of the head portion and the

outside surface of each of the leg portions of the metal wire.
2. A method according to claim 1, vherein said cham~
fering includes forcing the metal wire against a chamfering edge

Hllllll IR




fastener coupling elenment froma netal wire and subsequen _
finished coupling elenent to the fastener tape. The prese tREM:Eé‘“r

Shapi
of a slide-fastener coupling elenent. In the |atter-nenti ohe a‘géaittﬁ%ﬁ%g
the finished cou- pling elenents are coll ected and di schar
apparatus for an additional finishi ng%jfrocess such as pol i
The chanfering neans used in the enb

a one-piece chanfering bl ade 4c having a con- tinuous chanf
The di scl osed chanfering nmeans

of the cutoff punch via the reciprocating movement of the cutoff
dia, said chamfering edge being vertically and downwardly spaced
from said top surface of sajd cutoff die by a distance equal to
said thickness of the sliced blank piece, sald chamfering edge
having a substantially equilateral triangular cross sectien and
beiné complementary in shape with the contour of a corresponding
portion of the metal wire defined by the peripheral surface of
the head portion and the cutside surface of each of the leg por-
tion of the metal wire and a contour defined inside the chamfering
edge 1s slightly smaller in size than the contour of the metal
wire.

3. An apparatus for forming a slide~fastener coupling
element having a co{xpling head and a pair of legs, of the type
including means for intermittently feeding a contimuous n.letal
wixje having a substantially Y-_-shaped cross section including a
head portion and a pair of leg portions in a vertically upward
direction at a predetermined pit.ch, a horizontally reciprocating
ram, a cutoff die having a vertically guide groove for the pas-
sage therethrough of the metal wire and driven by said ram to
reciprocate across the pass of movement of the metal wire, a
head-forming die attached to a front end of said cutoff die,
a2 fixed cutoff punch having a cutting edge formed at a front
end thereof and relatively slidable on a top surface of said
cutoff die to cut off a blank piece from the metal wire, and

a pocket-forming punch disposed on a head—foming position and
//
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eeatets s

shoul d be construed as illustrative rather than restrchLve~“ThQn9h Ret
shown, the one-piece chanfering blade 4c may be repl acedicby atwo- pi €C

.chanferlng bl ade conposed a head- chanfering bl ade menber -and~a " } \
| eg-chanfering bl ade nenber that are novabl e i ndepend- | ently;fronlone R
another. In this instance, the head-chanfering bl ade n@nber I's formed. |
integrally with the cutoff punch 4 angshas a subst anti al | y~arciat e }
chanferi ng edge engageable with the peri- pheral surfad@ of the head .. 3
portion W1 of the metal wire W On the other hand, thel-teg=€hantering

bl ade nmenber i s conposed of two confronting bl ade pieces relatively novably
nounted on the

vertically reciprocatory movable in synchronism with the recipro-
cating movement of said head-forming die so as to shape a head
portion of the sliced blank piece into a coupling head of a fin-
1shed.ccupling element, wherein the improvement comprises:

a chamfering blade provided on said cutoff punch and
having a chamfering edge horizontally and rearward spaced from
sald cutting edge of said cutoff punch, said chamfering edge
being vertically and downwardly spaced from said top surface of
said cutoff die by a distance equal to said thickness of the
sliced blank piece, said chamfering edge having a substantially
equilateral triangular cross section and being complementary in
shape with the contour of a correspending portion of the metal
wire defined by the peripheral surface of the head portion and
the outside surface of each of the leg portion of the metal wire
and a contour defined the chamfering edge is slightly smaller

in size thaﬁ the contour of the metal wire.

-

AT



cutof f. punch 4 and havi ng opposed chanfering edges each engageable with the

out side surface of one leg portion E-2 of the netal wire W._The blade

pi eces are normally urged away from each other. To nove th
toward each other, the ram| has a pair - 19 - of cam spyr

opposite side walls of the recessed slide guide portion | af

179 T

part of the retracting -23-

ABSTRACT ‘

A METHOD OF AND APPARATUS FOR FORMING
SLIDE-FASTENER COUPLING ELEMENT

A method and apparatus for forming a slide~fastener
coupling element (E) from a n_xetal wire (W) having a substantially
Y-shaped cross section wherein a blank piece is cut or sliced
off frorr; the metal wire by a co—action of a cutoff die (2) ard a
cutoff punch (4), and substantially at the same time, the metal
wire is chamfered along a next cutting line by a chamfering edge
(4c-1) so as to form a substantially V-shaped groove extending
in and along the peripheral surface of a head portion of the
metal wire and the outside surface of each of two opposed leg
portion of the metal wire. The next slicing operation produces
a blank piece which is already chamfered at its upper and lower
peripheral edges extending along the peripheral surface of the
head portion and the outside surfaces of respective leg portions
of the blank piece. A finished coupling element shaped from
the thus chamfered blank piece is smooth to touch and ensures
smooth sliding movément of a slider which will guarantee smooth
opening ard closing .operation of a slide fastener.

(FIGURE 1)




stroke of the raml|, the cam surfaces engage the correspondi ng bl ade pi eces
and tthen urge themtoward each other. It is apparent fromihe fUIe?%“%%T
description that the present invention is enbodied in a qﬁﬁﬁﬁﬁﬁ%ﬁﬂ _
apparatus of the type in which slide-fastener coupling ¢l

2}
produced by press-forming froma continuous netal wire Wit g hijgh 1939
productive efficiency. Due to the subgpggtially V-shaped dro Je fornmed_iin
the netal wire along a next cutting line, the next blank p

ced fro
the metal wire is already beveled at its upper and Iome‘ out-er-peri pheral. !
edges extending al ong the peripheral sur- i
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face of the head portion and the outside surfaces of the
porti‘ons. A finished coupling elenent forned fromthe th
piece is smooth to touch and ensures snooth sliding nove
whi ch eventual | y guarant ees snmooth opening and closing o
slide fastener. QObviously, various m nor changes and nod
present invention are possible in the_&%ght of the above
therefore to be understood that within

i nvention may be ‘practiced otherw se than as specifically described.
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-20- What is clainmed is: 1. A nethod of formng a sllde Ta'
el em&nt, of the type in which a continuous netal
tially Y—shaped cross section including a head portlonlapd a palr Qﬁ Ieg
portions is intermttently fed in a vertically upward Hited-7ti'on through a
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cutoff die at a predeterm ned pitch, then the netal Vol
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wire'is cut into’'a blank piece of an individual product thig =

| =W~
Gl
¢o-action between ‘a cutting edge formed at a rear end of thd ®GPOEGEMENE SHEET
reci procatory novable by a ramand a cutting edge of a fixed qutoff—punch
relatively slidable on the reciprocating cutoff die, and thgrdaf of ?thﬁgé
portion of the blank piece is shaped into a coupling head by g c -a@ on
between a head-formng die attached to a_front end of the cytdifdi-e—ahd—a—
pocket -form ng punch di sposed above a head-form ng positionjand vertically

reci p- rocatory novable toward and away from the head-form ng=dre—m
synchronismw th the reciprocating novenent of the head-formng
tion and vertically reciprocatory movable in synchronism with

the reciprocating movement of the head-forming die so as to shape
a head portion of the sliced blank piece into a coupling head of
a finished coupling element, wherein the improvement comprises:
a chamfering blade provided on the cutoff punch and having a
chamfering edge horizontally and rearward spaced froﬁ the cutting
edge of the cutoff punch, the chamfering edge_béing vertically
and downwardly spa;;d from the top surface of the cutoff die by
a distanée equal to tﬁe fhickness of the sliced blank piece, the
chamfering edge haying a substantially equilateral triangular
cross section and being complementary in shape with the contour
of a corfesbonding portion of the metal wire defined by the peri-
pheral surface of the head portion and the outside sﬁfgace of
each of fhe leg portion of the ﬁetal wire and a conﬁggf;defined
inside the chamfering edge is slightly smaller in size than the
contour of the metal wire.

According to the invention, when the ram moves from
its fully advanced position to its fully retracted position, the.
cutoff die which is attached to the ram is transferred from its
fully advanced position to its fully retracted position. Rela-

tive to the movement of the cutoff punch, the fixed cutoff die

apparently moves from its fully retracted position to its fully
advanced position, during which time the cutting edge of the cut-
off punch and the cutting edge of the cutoff die cross together
so that a blank piece having an individual product thickness is

~
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die,” wherein the'inprovenent conprises: substantially at th §5ﬁﬁ’~‘j&‘l{/{£§\;
bl ank piece is cut off fromthe netal wire, chanfering the

a next cutting line to forma substantially V-shaped groovejextendin
and_al ong the peripheral surface of the head partion and th utsi
surface of each of the leg portions of the netal wre. 2.
according to claim1, wherein said cham fering includes fgrcing the ng
Wi re agai nst a chanfering edge -8-

@”}

@é:a 1998

cut or sliced off ffom the metal wire. Substantially at thé same
time, the retracting movement of the cutoff die forces the metal
wire against the chamfering edge on cutoff punch. In this in-
stance, since the chamfering edge extends along a next cutting
line which is downwardly spacedlfrom the top surface of the cutoff
die by a distance equal to the thickness of the blank piece,-and
since the chamfering edge is complementary in shape with the con-
tour of the corresiéon’dihg portion of the metal wire defined by
.the peri'ﬁhe;‘al surface of the head portion and the outside surface
of each of the leg portion of the metal wire and the contour in-
side of the chamfering ‘edge is slightly smaller in size than the
contour of the metal wire, the chamfering edge gra.duafly bltes
into the outer peripheral surface of the metal wire and even-
tually forms a substanti#l_ly V-shaped groove extending in the
vhole of the outer peripheral surface of the metal wire except
rear end surfaces of the respective leg portions.

When the ram arrives at its fully retracted position,
the sliced blank piece while held in the cutting edge of the
cutoff punch is delivered into a head-forming cavity in the head-
forming die. Then, the pocket-forming punch and the presser pad
descehd to press or stamp the head portion of the blank piece
while holding the leg portions against movement. The head por-
tion thus stamped is shaped into a coupling head of a fifnished

.. coupling element.

.‘me finished coupling element is already chamfered or



- 21 - of thé cutoff punch via the reciprocati ng novenent of tﬁgﬂqut off
said chanferihg edge being vertically and downwardly spac
top surface of said cutoff die by a distance equal

di e,

sliced bl ank piece, said chanfering edge having a substanti
triangul ar cross section and bei ng conpl enentary in shape

X ‘ X . ] wonto
of a corresponding portion of the netal wire -defined by thef periphé

surface of the head portion and the out¥ de surface of each

\

{

in a top surface thereof and extending along the direction of
movement of the ram 1 for slidably receiving and guiding a dtoff
punch 4 described later. The cutoff die 2 has a vertical wire
guide groove 2a e-x'tending along a central portion of a rear end
face of the cutoff die 2 acrossithe height of the cutoff die 2.
The wire guide groove 2a and the front end face of the ram 1
jointly form a vertical wire guide hole (not designated) in which
a metal wire W is inserted and the metal wire W has been preformed
intocay p;ofile including a substantially rectangular head por-
tion W-1 and a pair of scmewhat diverging leg portions W-2, W-2.
The met;l wire W is intermittently fed by a suitable feed means F,
such as a cooperating pair of feed rollers, in a vertiéilly upward
direction indicated by the arrow C at a predetermined pitd.llequal
to a thickness of a finished coupling element E. The cutoff die
2 has a cutﬁn_g edge 2b formed by an upper end edge of the wire
guide groove 2a. The cutoff die 2 has a front end face attached
to the rear end face of a head-forming die 3. The head-forming
die 3 has a head-forming recess or cavity 3a (FIGS. 2 - &) which
is aligned with the cutting edge 2b in the directlon of movement
of the ram 1.

A cutoff punch 4 is fixedly mounted on the frame (not
shown) and has a slidg portion 4a slidably fitted in the recessed
slide guide portion la in the ram 1. The underside of the cutoff

punch & is offset to form a cutting edge 4b which extends forwardly

.from a front end of the cutoff punch 4 and which is vertically

i

»LL.Qm sai d
to said thifckpess of the
Iy equitatenal

| eg por-



tion of the netal’ wire and a contour defined inside the chanf
slightly snall.er in size than the contour of the nmetal wre.

head and a pair of |egs, of the type including neans for intlerfm tently
feeding a continuous netal wire having a substantially Y-sh3pgd € rioREC %98
section including a head portion and a pair of leg portions{ilm_a vertically
upward direction at a predeternined pit&h- a horizontally rgciprocatin
ram a cutoff die having a vertically guide groove for the

spaced frem the top surface of the ram 1 by a distance h-1 (FIGS.
2 and 3). The cutting edge 4b is substantially complementary in
'shape with the contour of the Y-shaped metal wire W so ae to
embrace the latter from the opposite sides thereof. On the front
side of the cutoff punch 4 there are disposed a pocket-forming
punch 5 -for shaping the head portion E-1' of a sliced blank piece
E' (FIG. 3) into 2 coupllng head E-1 (FIG. 4) of a finished cou-
pling element E, and a presser pad 6 for forcing the leg portions
E-2" (FIG. 3) of the sliced blank piece E' against the head-forming
die 3 while the head portion E-1' is shaped. The pocket-forming
punch 5 and the presser pad 6 are vertically reciprocg;ory mounted
on a punch holder (not shown) secured to the frame; wThe pocket-
forming punch 5 is disposed on a head-forming position or station
of the apparatus. The vertical distance h~l 5etween the cutting
edge 4b and the top surface of the ram 1 is determined such that
when the slide portion 4a of the cutoff punch 4 is fitted in the
recessed slide guide portion la of the ram 1 as shown in FIGS.

2 - 4, the cutting edge 4b of the cutoff punch 4 is relatively
slidable on the top surface of the cutoff die 2.

As shown in FIG. 1, the cutoff punch 4 further has a
chamfering blade 4c projecting from the front end face of the
slide portion 4a. The chanfering blade 4c is complementary in
shape with the contour of a corresponding portion of the Y-shaped
metal wire W defined by the peripheral surface of the head por-
“tion W-1 and the outside surfaces of the respective leg portions

3
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sage therethrough of the netal wire and driven by said ram d reC|procaté“"~«)
,across the pass of movement of the nmetal wire, a head-formjhg dre- attachedt!
to a front end of said cutoff die, a fixed cutoff punch hawirjg g. ttlng

edge fornmed at a front end thereof and relatively slidablejo tiop S UBRC
of said cutoff die to cut off a blank piece fromthe netal nd a
pocket-form ng punch di sposed on a heaﬂiforning position

W-2 ard a contouf inside of the chamfering edge 4c_is slightly
smaller than the contour of the metal wire W. Its chamfering edge
4c-1 has a substantially equilateral triangular shape in cross
section, as shown in FIGS. 2 -4. The tip end of the triangular
chamfering edge 4c-1 and the top surface of the cutting edge 2b
of the cutoff die 2 are vertically spaced by a distance h-2

(FIG. 2) which is equal to the thickness of -a finished coupling
element E. Thé.thus-profiled chamfering edge 4c-1 bites into the
outer peripheral surface of the Y-shaped metal wire W except the
frong.énd surfaces of the respective leg portions W-2, as a mamner
described below. w

o

The apparatus of the foregoing construction operates
as follows.

The Y-shaped metal wire W is intermittently fed by the
feed means F in a vertically ﬁpward direction along the wire guide
groove 2a in the cutoff die 2 so as to advance by a distance equal
to the thickness of a finished coupling element E. While the metal

- wire W is at rest, tﬁe ram 1 is moved from the fully advanced posi-
tion (FIG. 1) to the fully retracted position (FIG. 4). buring
that time, the cutting edge 2b of the cutoff die 2 moves across
the cutting edge 4b of the cutoff punch 4, thereby cutting or
slicing off a blank piece E' of an individual product thickness
h-2 from the Y-shaped metal wire W, as shown in FIG. 3. As the
ram 1 is further retracted, the cutoff die 2 forces the metal wire

¥ against the chamfering edge 4c~1 of the chamfering blade &c.



the sliced blank piece into a coupllng head of a fin- ish d "”~L"
el enent, wherein the inprovenent conprises: a chanfering If ﬁ,ﬂg}r ovi dew
sai d cutof f punch and having a chanfering edge horizontal §yla riézl \igggl

spaced fromsaid cutting edge of said cutoff punch, said £in

being vertically and downwardly spaced- -flbom sai d top surf#ace of sal
die by a distance equal to said thickness of the

coupling head E-1 (FIG. 4) having, on its opposite sides, a
protrusion arnd a corresponding pocket. Thus, the blank piece E’
(FIG. 3)-is shaped into a finished coupling element E (FIG. 4).

Thereafter, the pocket-forming punch 5 and the presser
pad 6 are retracted upwardly, After which the ram 1 (cutoff die 2)
is advanced such that the finished coupling element E supported
in the head-forming cavity 3a in the head-forming die 3 is placed
in a c;émping station where a fastener tape T is supported in a
vertical orientation. The clamping station includes a clincher
composed of a pair of 51de punches 7 (FIG. 1) disposed on opposite
sides of a longitudlnal beaded edge of the fastener tape'T.

When the finished coup¥ing element E arrives at the clamping station,

the side punches of the clincher are driven toward each other

to claﬁp the legs E-2 of the finished coupling element E on the
longitudinél beaded edge of the fastener tape T. The fastener
tape T is then pulled upwardly by a predetermined pitch. Thus,
the finished coupling elements E Are attached one by one to the
fastener tape T to complete a single slide fastener stringer S.
The fastener tape T is supplied'from a lower portion of the
apparatus and intermittently fed in é vertically upward direction
while being guided by a tape guide (not shown). -

As theram 1 aﬂvances, the metal wire W is separated
from the chamfering blade 4c of the cutoff punch 4. When the
ram 1 arrives at its fully advanced position, or preferably
immediately before the ram 1 arrives at the fully aﬂvaﬁced

.i!‘(



slicéd bl ank pi ece, said chanfering edge having a substantially equil ateral
triangul ar cross section and being conplenentary in shape wth the contour
of a corresponding portion of the netal wire defined by the peripheral
surface of the head portion and the outside surface of each of the leg
portion of the nmetal wire and a contour defined the chanfering edge is
slightly smaller in size than the contour of -the netal wre.

-17 -

position, the metal wire W is fed upwardly by a distance h-2 so
that the thickness of a portion of the metal wire W projecting
from the top surface of the cutoff die 2 is equal to the th;ck—
ness of the next blank piece E'/ to be sliced off from the metal
wire W. .With this upward feed of the metal wire W, the V-shaped
groove W-3, formed in the metal wire W by the chamfering edge
4c-1 of the chamfering blade 4¢c, lies flush with the top surface
of the ;utoff die 2, as shown in FIG. Z.

Then, the ram 1 is retracted again, whereupon the cutting
edge 2bvof the cutoff die 2 and the cutting edge 4b of the cutoff
punch 4 co-act to cut or slice the metal wire W alcng the V-shaped
groove W-3, thereby producing the next blank piece E' (FIG. 3). The
blank piece E' thus produced are automatically chamfered endbeve]ed
at its upper and lower peripheral edges extending along the peri-
pheral §urface of head portion E-1' and the outside surfacés the
respective leg portions E-2'. Then, the pocket-forming punch 5
and the presser pa@ 6 are driven again to shape the head portion
E-1' of the blank piece E' into a coupling head E-1 of a finished
coupling element E. The fimished coupling element E is subse-
quently clamped to the longitudinal beaded edge of the fastener
tape T. The foregoing sequence of coperations is repeated until
a continuous slide fastener stringer S of a desired length is

produced. All the movable parts of the apparatus are operated

s 1n timed relation to one another.

In the embodiment described above, the invention is
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applied to an apparatus which is constructed to shepe a slide-
fastener coupling ele:'nent from a metal wire and subsequently
attach the finished coupling element to the fastener tape. The
present invention is also applicable to an apparatus which is
used exclusively for the shapmg of a slide-fastener couplmg
element. In the latter—menuoned apparatus, the finished cou-
pling elements are collected and discharged from the apparatus
for an additional finishing process such as polishing or plating.
- The chéi;lferihg means used in the embodiment previously
described comprises a one-piece chamfering blade_4c having a con-
tinuogs chamfering edge 4c-~1. The disclosed chamfering means
shoul& be construed as illustrative rather j:han restrictive.
Though not shown,. the one-piece chamfering blade ltc"n;;.y be ‘reélaced
by a two-piece chamfering blade composed a head-chamfering elade
member and a leg—chamfering blade member that are movable indepa'xd—
ently from one another. In this insﬁance, the head—chamfering
blade member is formed integrally with the cutoff punch 4 and has
a substantially arcuate chamfering ed_ge engageable with the peri-
pheral surface of the head portion W-1 of the metal wire W. On
the other hand, the leg-chamfering blade member is composed of
two confronting blade pieces relatively movably mounted on the
cutoff punch 4 and havmg opposed chamfermg edges each engageable
with the outside surface of one leg portion E-2 of the metal wire
W. The blade pieces are normally urged away from each other.
To move the blade pieces toward each other, the ram 1 has a pair
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TITLE OF THE [NVENTION
A METHOD  AND APPARATUS FOR FORMING

SLIDE-FASTENER COUPLING ELEMENT

BACXGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates generally to-a method of
and .an apparatus for successively forming slide-fastener coupling _
elements by transversely cutting or slicing a contirmuous metal
wire having a substantially Y-shaped cross section. More parti-
cularly; this invention concerns such a slide-fastener coupling
element forming method and apparatus in which simultaneocusly with
the cutting, a cut edge of the metal wire is chamfered.

2. Description of the Prior Art: "

In the manufacture of a slide-fastener coupling element
of the type concerned, a metal wire that has been preformed into
a Y profile in transverse cross section is fed intermittently.
While the metal wire is at rest, a cutoff punch and a cutoff die
are relatively moved to cut or slice the metal wire into a suc-
cession of blank pieces each having an individual product thick-
ness. Subsequently, the head portion of each of the slice& blank
pieces is shaped by a pocket-forming punch and a head~forming die
into a coupling head having, on its opposite sides, a protrusion

and a correspording pock.et Thus, each blank piece is shaped

into a finished coupling element. The finished coupling elements
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ABSTRACT | : T

A METHOD AND APPARATUS FOR FORMING

SLIDE-FASTENER COUPLING ELEMENT

A method and apparatus for forming a slide~fastener
coupling element (E) from a ufet.al wire (W) having a substantially
Y-shaped cross section wherein a blank piece is cut or sliced
off -from the metal wire by a co-action of a cutoff die (2) and a _
cutoff punch (4), and substantially at the same time, the metal
wire is chamfered along a next cutting line by a chamfering edge
(4c-1) so as to form a substantially V-shaped groove extending
in and along the peripheral surface of a head portion of the
metal wire and the outside surface of each of two opposed leg
portion of._the metal wire. The next slicing operation produces
a blank piece vhich is already chamfered at its upper and lower
peripheral edges extending along the peripheral surface of the
head portion and the ;utside surfaces of respective leg portions
of the blank piece. A finished coupling element shaped from
the thus chamfered blank piece is smooth to touch and ensures
smooth sliding movement of a slider which will guarantee smooth

operting and closing .operation of a slide fastener.
(FIGURE 1) |



