"METHOD OF AND APPARATUS FOR MANUFACTURI NG SLI DE FASTENER COUPLI NG .
ELEMEMTS" The present invention relates to the production of slide fastener
stri grs, and nore Particularly to 4, nethod of and apparagkgfggﬁ;isa.
nanufggifring slide fastener coupling elenents of netal suitabfe for‘Zse
with Wwo- WAETHODAOFf ANDeAPPARATUS\OFOR M ANTHECTURING @L.IpES a pair of
oppositely dis- posed sli dergsepEhetfoerais Bermagied fromeither end. To
facilitate sreeth—RBvem : h-o—Sig - S—tft—atherdirection it is )
required to chanfer the coupling heads of netallic coupling el enments on one
face af each coupling head. Such chanfering has hitherto been perforned(by
nmeans of a separate., small-sized cutting tool, which not only has a short
endur ance, but al SthefgmeserdlIBSeBGSUC k| res.and chips. Further,
with the smal] -siﬁzﬂ}dt@cutti ng tool, | SMi Ebgug?‘g%cgf’t {:{?(e) %?%‘%‘E&'g‘%é%ﬁlate

qual ity of T i e mteingers,dang meren the Jnvention,
there is provid a net hod of manufacturing cgﬁﬁf?ﬁgi%§%§ﬁ$hs§1W§¥HQQN | de
f ast ener, co%wa'rﬁj AR athe Sezpmapufagtuvingnglide ofhofemt @ou‘ﬁli%g

general ly Shak f section having a base,as a prospective .cdupling
head, and Elpal r%%f %fggr'%taﬁvél‘%ﬂ’?i? £QF cwsie ngith oan twme-veas & ifseedi ng t he
rod stepw Fasit@ndy ongitudinal direction; trans- versely slicing the rod
iRt a plurality of coupling el-enent blanks in tined relation to said
stepwi se feedi ng; Apltaotgyt BBi&e UPh s Bén& et (£271L) in a
S)ﬁpl ing- head form ng station away fromthe raé)?%n@(?fdig’?’g‘c’?}"&%ly g?_g-_

& posed sliders and hence can be opened from either end. To

facilitate smooth movement of the sliders-in either direction,
it is required to~chamfer_thé coupling heads of metallic
coupling elements on OZ? face of each couéling-head. -Such
chamferinglégfhithertol;:;Eormed by means'of'a separate.,
small-sized cutting tool, which not oniy has a short endﬁ;ance,
but also often causes production of 5urrs and chips. Further,
with the §ma1;-sized éhtting tool, it is difficult to produce
U adequate quality of coupling elements. .
. lmetkegco_rding to one aspect of the invention, there is provided
l of manufacturing coupling elements for a slide fastener, com-
prising the steps of: providing a rod of metal of a ge%%ally
Y-shaped cross section having a base,as a prospective .coupling
head, and a pair of 1eg5°dive;gen£1y extendiﬁg from the base;
feeding the rod stepwise in a longitudinal direction; trans-
versely slicing the rod into a plurality of coupling element
blﬁnks in.timed relation to said stepwise feeding; placing

the coupling element blanks, one at a time, in a coupling-

head forming station away from the rod in a d&irection

\




2. perpendicular to said |ongitudinal direction; and at the couplin d
formng station, form ng the base of each coupling el ement blank int

fi*nal coupling head of one coupling ele- ne&{ whi ch head has a proje on
from one face and a coacting THAT socket in%‘he other face; CHARACTERI ZED:
I N THAT said nethod conprises the further step of formng a chanfered -
portion on the g@agendicular’ @6 ex£dylénderebitalc @iphicidonl canat abl ek is
sliced off fromthe rod and then placed in the coupling-headoform ng
station, each cmuyplimg-bleadefiorbingkstatidorhaviampinge the baselieach coupking
that thg, chanfered portion is disposed around the socket. According to
anot her “aspect effemems blaakt inhe 2hdiral coumhingedead gfpanat egupbing ele-
manuf act uri ng couplin |l ements for a s|ide fastener frama rod of netal of
a generally Y- d”gwcg‘sg-eéac 282 REPIRFLLPuSFOR one fa g%ﬁ@c?i‘&%a%"o’tﬁﬁ -

' head, d ir..qf | j | j t '

| ng head and i 3, kEpEheFlSgR L obpatey 3 WReNoREia Shdheq o,
in regul ar st eRgRr j&es’ gﬂst eapthef Sisd AWE kMg BOchBReEPLEKPSSEI Qe
coupling element; "a fixed cutting punch having a cutting edge;, a

.reciprocating rie Basablof thkatbicéyeip Sidl adl icotpRinghepehestdbraniarisy/
to said longi- tudinal direction; a cutting die carried by said ram and
hayi ng a hol e fslricede qffsEagm.bhet bed ramty thend plitceidndnditbebeongl imy-slivd 83

i nresponse tckérmafecigégqating ggvenent of %?id ragh airgﬁs abgugtin
edge: of sai d cRAIHAI SHEEIPBr eRERSGRUR: $iam en PAt Baying the
edge, of sal ; NN R sticsieng: Phenko

ality of couypli C N :
_ y éﬂ%mfg%ed base;/ard~thay the first-named forming step is effect-

ed in such a manner that the chamfered portion is disposed
around the socket. |
According ﬁo another aspect of the invéntion, there
- - is §rovided_an apparatus for manufacturing coupiing elements
for a slide fastener from a rod of metal of a génerailg
Y?shaped cross-section ﬁavihg a base =, aé a prospective coupl-
ing head, and a pair of legs divergently extending from the
. base, said apparatus comprising: means for feeding the rod
N/ - in a longitudinal direction in regular steps 6f a predete;mined
distance'equal to the thickness of one éoupling element; a fixed
cutting punch having a cutting edge: a'reéiprocating ram movable
| relativély'to said cutting.punch perpendicularly to said longi-
tudinal direction; a cuttiﬂg die carried by said ram and
having a hole for the passage of the rod, said cutting die
being movable, in responsejto the reciprocating movement of
said raﬁ, across a cutting edge of said cutting punch for
transversely slicing the rod into a plurality of coupling
element blanks, one on each sffoke of said ram; a forming die
carriéd by said ram and movable, in response to the reciprocat-

ing movement of said ram, toward and away from said cutting edge



el enment bl anks, one on each stroke of said ram a Torning die carried by
ram and nnvable I n response to the reciprocat- ing novenent qf said
omard and away from sai d cut Bieng edge of. said cutting punch at one’
“each stroke of said ram and a form ng punch novable toward said
8¢ ghedf@ittdiipithdiathane ehdeaehesenPstruke |l dohank into a
final coupling head of -one coupling el enent which head has a prOJectlon
from an@ &aterminy spuwmicmiovableckeward sabdofdwmidfaiie GIARACERRRGED THAT
I'N sai d fixed cutting punch has a projection, said ramhav- ing a
channthei baggi eh QﬁﬂhiqaunlaagusﬂemenSabuanbtintg;qnﬁunah sosipildall y r&gei ved
and whi ch connunlcates W t sald hol, e, at one end thereof; nmeans, disposed

on saPBafref 8¢ FPRling & ghﬁﬁhchea4oha§cﬁrﬁqﬂjﬁﬁﬁﬂ9§n¢69@d portion
th d k f h |

ol ereAPeLESEE. Fitiee AT ”§°§ﬂ‘§ﬁf e %a%é*{‘%\l%ﬁo‘ﬁs R ETER R8P s g di o

and pﬂﬁcz shay safd & Bidd et n% pﬁﬂéﬂ‘h@g 2 eéﬂl dﬁ@ggeg %hat the

chanfere portion I s di spose roun € SOoC . manu act uri ng

hi gh gngl atyh&ine®tial lwiich said pREjELLIGRSF Sé&itdibitﬁ:ﬁl?@ bvz.%way slide
fast ene Anot her. object of the invent to provide a nethod of
manuf st sl idably areddived amdnihichocoimunivyted ivit aalidnbose Wkt bne
oved rate of production. Still an . object of the invention is to
provi gedabhergrf: meaﬁSM'dééppyﬁﬂgoausatﬁeprnﬂénniqnagﬁWSBed ghbténg

punch, for forming a chamfered portion on the base of the rod o/

at one end of each stroke of said ram, each coupling element
AND IN THAT . :

blank thus hav;ng the chamfered base; lpnd—thaﬂ said forming d1e

and punch are effective to form the socket in such

a manner that the qhamfered portion is disposed around the

socket.

= - - - — = - e . - = gty -0

.a method of manufacturiﬁg high quality 6f metallic cb p¥ing
elements suitable for tﬁb-way slide fasteners

Another objeét of the inventigmis to.provide a method
of manufacturing éccurate coyp¥ing elements, for two-way
slide fasteners, with jmfToved rate of production.
| Still anogiter object of the inventioﬁ is to provide
an apparatye fér.cafrying out the method described above,

whichfiot only regquires no additional parts, but also has

ta - -

The mvehl:lon w:” Le described by way of example with

reference be the accompanying drawings, wherein:




whi ch not only requires no additional parts, but also has The invention .
wi || be described by way of exanple wi th other objects and advantage I
appear fromthe-fol]ow reference to the a®#eonpayi ng draw ng ing t;gg
description oft an exanple of the invention when considered in connect

with the acconpanying drawi ngs, and the revel features wll be particulary

pointed out in the appgaded.;claifm g 'ﬁyﬁﬁryFngs%ebéleef PO A ap aratus

perspective view of an apparatus according™to a first enbodi nent- of "t

present .i nvent Ia%orEh 201 & £itGnribodifRintC bESEheepiée et i&hﬁé&iﬂﬂ?@n

al ong line Il - Il IG 1, showing the parts in a starting position for
t he nan\'fact ure of a ED@pl 2 nis & creagitudibdl drbbsesgbtiomak view taken
cross-sectional views simlar to FIG 2, each showing a different stage of
t he manuf act ur @loRgGligei €I o~ fIthﬁsrRIé?r-y lpesbpwingvthe|ares mn & stantiag
1, but showi ng a second _enbodi ment, with parts broken awa FIG 7-is a
Iongltudlnal cPe8dtigrt fRRath %ﬂ@ﬂﬂqgﬂﬁi¥§% 8%gad FREPERS %gémQﬂt¢H(i 6,

h th t f th f | .
clenent: FLGB 8t hr ol 100 il 1% Ake, GepasSsSBRioRel e, Shatiie B0
stage of thé myqyf agt uaﬁchFé %%'é aﬁeﬁﬁtseesgerael tP(é %rﬁiﬂéﬁr&o |

FIG 9, but show ng & ment artsS omtt
FIG. 6 is a fragmentary perspective view similar +to

Y -._ FIG. 1, but showing a se¢opd-embodiment, with parts broken
away;
fIG. 7-is a longitudinal cross-sectional view taken
along line VII- VIiIof FIG. 6, showing the parts in a starting
position for the manufacture of a coupling element; _
- ' FIGS. 8 through 10 are similar to FIé; 7, each showing
a different staga of the manufacture;
FIG.lll is a cross-sectional view similar to FIG. 9,
but shdﬁing a third embodiment, with parts omitted;
FIG. 12 is a fragmentary plan view of a two-way slide
W/ fastener having coupling elements manufactured aécording to the
present invention; and
FIGS. 13 and 14 are enlarged perspective views of .
different kinds of coupling elements manufactured according
to the present invention and suitable for use with a two-way

slide fastener. i : :
Like reference numerals designate similar parts

throughout the several Views..
FIG. 1 shows an apparatus 1l for manufacturing coupling

elements 2', for a sl;de fastener and more partlcularly

for a two-way slide fastener 3 (FIG 12), from a rod 4 of metal



FI G Is a fragnentary plan view of a two-way slide fastener having
coup el ements manufactured according to the present invention; and

FI GS.¥J& and 14 are enl arged perspective views of different’kinds of

- coupling el.ements manufactured accorgling to the present invention and
suitabl’e for use with a two-way slide fastener. Like reference nunerals
designate simlar parts throuhgout the several views.. FIG 1 shows an
appar at ¥ a2 fenerahly ishapeg coopki agceiememsiy a foaseaSsl i de fastener
and nore particularly for a two-way slide fastener (FIG 12), froma rod

4 of neesl a prospectite £oupldng F"?a? Sha Eﬁ%fo?s-s 1s3e@t"|doﬂ“ﬂaw ng a b:ye
as a prospectlve coup. ad 51" 1 and a pair Iegs
6,6 di véfgedt PLEX? niﬁ?‘% 4&05’1"}%9 3&?55”%3" ing c’1"%1é;h§ppar atus 1

general by gogprlses a pair of rollers 7,8 for feeding.the rod 4 stepw se
upwardly, "1.e. in a |ongitudinal dlrectlon i ndicated by an arrow 9, in

regul ar st epshef agosh SN0 denkta®ly) cofpalséd 4 Hailhigkra3seet a SI ngl e

coupling elenent 2', a coacting cutting die and 10 punch 10, 11 fo
transveﬂselyoslfeeamhgtuhe(ntd44|Btepalpéunﬁmatq1xﬁ iceuplinng elenents bl anks
2 (only one shown in FIGS.3 and 4) in timed relation to the stepw se

f eedi ng lohadhudiogl 40irgrtiprcdadicagetobni an anrowufh gunclsordarl

steps of a distance h (FIG.2) equal to the thickness of a
single coupling element 2', a coacting cutting die ahd | . k;f
10 puhch.10,11lfor transversely slicing the rad 4 inta a
plurality of coupling elements blanks 2 (only one shown in
FIGS.3 and 4) in timed relation to the stepmise feeding
of the rod 4; and a coacting forming die and punch 12,13
 for forming a slice of coupling element blank Z,iﬁto a
15 final cﬁupling element 2', -
The cutting punch 11, which is stationary, has at
its forward end a cutting edge 14, The cutting die 10,
which is carried by a reciprocating ram 15 at its forward
end; has a vertical hole 16 fnr'the passage af the rod g
4, The ram 15 has a horizontal channel 17 in which a
20 projection 18 of the cutting punch 11 is slidably
received and which leads to the upper end of the hole 165
of the cutting die 10. Thus the cutting die 10 is movable
back and forth, in response to the reciprocating mouemeﬁt
of the ram 15, across the cutting edge 14 of the cutting
25 punch 11 for transversely slicing the rod 4 into the |
individual coupling element blénks 2 one on each backward

stroke of the movement of the ram 15,



e

for formng a slice of coupling elenment blank 2 into a 15 final coupling
el ement 2'. The cutting punch 11, which is stationary, has at its forward
end a cutting edge 14. The cutting die 10, which is carried by a 208
reci procating ram 15 at its forward end, has a vertical hole 16 for ‘
passage of the rod 4. The ram 15 has a hori¥dmtal channel 17 in whi 20
projection 18 of the cutting punch 11 is slidably received and which | eads
to the upper end of the hole 16 of ,the cutti die 10._ _Thus. tting die
"i‘oar'i‘=}"f‘,raiQ Sr ésﬁgﬁgel?%ﬂg%eg X 11“"*"‘lda %%Egsg‘*” Gt

10 i s mevabl e back an € recipro novemnent of

the ram]s, ach’%ﬁeth%_ié’ér%ii 13dge 1 e°Eu£9?n§LHJAd?913|5§_ foPUFSPmi’lAgfor

transversely slicCling 4 into the I ndividual coupling el enment” bl anks
2 one on each bagkyard)$tdddsiofg)t RecRBMPERSd @i dite 2@8MokSthe bas®a - The
apparatus 1 also 1 ncludes a neans, disposed on the projection 18 of the
cutting punch 115 &oriherrdg (@ky thel dngrefseac)) tmahwaridesédoperef obh20 on.
the base 5 of the rod 4 at the end of each backward stroke of the ram 15,
so that eacls coupemndS, se|hathieashafRuUPLlEAg t he chanfered base 5 (FIGS. 3
and 4). The chanfered- portion form ng nmeans conprises a chanfering surface
21 com '



posed of a pair of first and second bevel ed surfaces 21a,21b for being.

rod ¥

conposed of a pair of third and fourth bevel ed surfaces 20a

rd

forcgeh agai nst the base 5 of the rod 4 at the end of each backwa
strf the ram 15. Thus the chagéered portion 20 on the base 5 of the °*

, 20b

corresponding to tne first and second bevel ed surfaces 21a, 21b on the
cutting elem=nt] blams 2shas\the ghafered; bageh8' f FdFeh 3pavelibd The chaweredr
extends at an angle a with respect to a vertical outer_side surface 23 of
t he rod PRTYiAN LOFMANghMEANS SRANRKLSAS BqCBAPERTERG cFieEiage A1 &9Fe [err]

with respect. to a horizontal upper.end surface 4a of the raod 4. The §
Figat yed feetaRpd ddandboct 18n 18

chanferi

¥ a e P31¥i 8% 4 AP SegoRgr REVE

"

Tovel anesro ke, SUFCRECadfind? Al AR b bhe TEG T 4 SRBRET S 1

(FIG 2)of The waRer bBekWwaLd! trokd (G eneSrah 158 Cpidd Nthdlichahizerdl
I ncl udes a cutting edge 27,

I ch
I s disposed at a | evel above the bed 17 of the

channel gortifort 20 pamthé bysé e cfirthedirsdadcéstHeomposediof e gaiej ection 18

_of the cutting punch 11 slides on the bed 17a of the channel

17 of the ram

15, the dbrihigit andsfensth beveded ipurfiacesnglpuAth qarrssrendisag t he upper
hori zontal surface 26 Qf the tti die. 10, durin ich tinme the cuttin
edges 2759 F0 f_l%'ﬁ'étc_ﬁf‘ i ﬁﬁcﬁ?‘glif’:ﬁﬁf éﬁr%e,cfi é#égn%{gd"f eql'%?_t ively to eagh
ot her. Té{%é&%ﬁ%ﬁcﬂ' E%F%A&Oéﬁ&vﬂk‘%hs the LG ifaviled S Carried by

the ram
ram 15,

S nova
Sudficé 208 @We¥ndsOst (4K angle a with respect to a vertical

outer side surface 23 of the rod 4, while the third beveled
surface 26a extends at an angle 8 with respect to a horizontal
upper end surface 42 of the rod 4. | .

The chamfering surface 21 is disposed at a corner
defined by the projection 18 and a horizontal surface 24.
The horizontal surface 24 is disposed at a level above the
bottom.surface 25 6f the projection 18 by a distance ﬁ
(FIG. 2). The upper horizontal surface 26 of the cutting
die 10, which inclpdes a cutting edge'27, is disposed at

a level above the bed 17a of the channel 17 of the ram 15 by

~ the same distance H. Thus as the projection 18 of the cutting

punch 11 slides on the bed 17a of the channel 17 of the ram 15,
the horizontal surface 24 of the cutting punch 11 slides on
the upper horizontal surface 26 of the cutting die 10, during
which time the cutting edges.27,l4 of the cutﬁing die and
punch 10,11 are moved relatively to each other.

The forming die 12, contiguous to the cutting die 10,
is carried by the ram 15 and is movable, in response to the

recuxnumﬁngnbwmeﬁt of the ram 15, towafd and away from the

In response to the reciprocati ng novient of thg;



*

cutting edge 14 of the cutting punch 11 for receiving one coupl- ing _
el ement blank 2 in a coupling-head form ng recess 28 at the end of each ~
backward stroke of the novement of the ram 1/ At the end of backward (~
stroke of the‘ram 15 (FIGS. 4 and 5), the forming recess 28 is in verty
alignment with the form ng punch 13 which is novable vertically toward and
away fromthe recifiitihg elg: 11 Nofli £i188 toutitinig Puaahell bfo A Febeiving3 éneFt&upt -
1). As the form ng punch 13 is lowered to press the coupl- ing el enent :
bl ank 2.at the chianf eleteh&sblahk 2 hin |atcoaplingt-beaddforming fecesms 28 at the
coupl i P;g_"head 5" (FIGS. 2, - 13 and 14) having a projection 30 fromthe

| oner face and a ensh@fi ggchobackwand jstnake Qﬁpghefaeﬁe%&n%lﬂﬁw thepaam L8n

t hat the bevel ed f 20a, 20 di 2d ar gund_t ket 31._ At

Lhat t1me  the coupl i ng 51 EREHERE| ShOSKWBIRC BEPREE OF Th Xak dss Ry 4 and
resser 32 | ower t t i.Lh ' . 3.4 T .

(F:)oupl ing el ement 2"’ %g% ggﬁ%%oﬁéu%%dg ((ﬁn&;g J’gug%gté%lA %!gneg‘%gwc#hethe

forward stroke ofgdyfingeBuhshFl SHi N4 2 hovableeobiyi oI aidhROWRk BFay

elenment 2' is |ocated adajcent to a slide fastener stringer tape 33 with

the legs 6,6 di sphrond thet redessh23 pebuked imagdd redgtoBsd . ind xdted bypraessowsg36, 37
l evers 35,35 (FIG 1) is noved toward each other to clinch the opposite .

| egs 6,6 about th&FXeaddd ecld§etha farming Paseh3d3 &Ai towered &p RFR&Sdthe| goupl-

oerat on When (318 1a1amegt KSE 7. 67 e amtaina aSE ¥, Rl ARG 43 Eptngt”
thetutting die 1045 NGy BohPPind el 53¢ H(p2Bst 021 07 C& § N4 9%)4hbQing

nove across the o
a projection 30 from the lower face and a cqacting socket 31

/

in the upper face at such a position that the beveled surfaces
20a,20b are disposed around the socket 3l1. At that time,

the coupling element blank 2 is retained in the recess 28

by a presser 32'iowered together with the forming punch 13. ‘
Thus a complete coupling element 2' has been produéed (FIGS.

2 and 5). :

At the end of forward stroke of the ram 15(FIGS.1l and 2), a freshly
completed.coupling element 2' is located adajcent to a slide
fastener stringer tape'33 with the legs 6,6 disposed astride
the beaded tape edge 34. A pair qf pressing levers 35,35
(FIG. 1) is moved toward each other to clinch the opposite
-legs 6,6 about the beadéd edge 34 of thé tape 33, which is
fed upwardly in steps of a predetermined distance equal to
the element-to-element pitch. ‘

| In operation, when the ram 15 is moved backwardly,

i.e. leftwardly in FIG. 2, the cutting die 10 is moved in

the same direction to force the rod 4 to move across the



p n of the rod 4 which projects out of the hole 16 is sliced off, into a
‘co Ing element blank 2 (FIG 3). Tge rod 4 is fed stepwi sé upwardly so
that it projects fromthe cutting edge 27 of the cutting die 10 by a length
h (FIG 2) at atine in order that the -sliced coupling el enent bl ank 2

wi || have L hi ss, € é]:ll;%% kwar d
novenent %"T %?Qrgn f[% g#ﬁéehélcfl ce gg&g?'ﬁﬂg 1Wémen an IQ:?'Edes on the
hori zontglaeltPRRR B4 f@&& &6 e A QUihiBE sfsjé&@r&hé e ¢ t he L
hori zont aI upper surface 12a of the formng die 12, as shown in FIG j

until theleowsl isgsheeed fefMmingo ecempmngseyaﬁénmaﬂanmlzl qwac.wsy b ”f)ot h
the sliced coupling elenent blank 2 and the form ng punch 13 (FIG 4)-

During tThe rodnd ﬁ-aefeédstlenvsiseomaréﬂwaodﬂyannbh o ek sefdonf t he _
‘backward stroke of the ram15, the rod. 4 iis forced, at portions adj acent to

the f re%ey cuttipgedsg f haf thhe (H‘Péiﬁi"@ﬁl fge st o @ dengthy Be (BF®4 @tti on 18

ot oapathit e O fbeh ot Pl fLihe bolBLEhS s T BAARR 2L d 1 ace 21
| has beerhafv@r EE@hQEkﬂQEsbé’é?aﬁt@( thae1 gggd} §O Ithat a succeed- ing coupling
el emrent blank 2 wll have the chanfered™bas® 5 . The precedi ng coupling

el ement bl ank RiBAdcbreinuEd Latdiard hoveRne &f thd hrdnhassammechant ered
portion 21 in the sarme manner. The form ng punch 13 is lowered to press the
coupl i ngillced coupling element blank 2 slides on the horizontal \J

c@g edge 14 of the fixed cutting punch 11, whereby the upper end
rtk

upper surface 26 of the cutting die 10 and then on the .
horizontal upper surface 124 of the forming die 12, as shown
in FIG. 3, until the coupling-head forming recess 28 is
vertically aligned with both the sliced coupling element
blank 2 and the forming punch.13 (FIG. 4). During that time
the rod 4 is moved leftwérdly'and, at the end of the backward
stroke of ﬁhe ram 15, the rod 4 is forced, at portions
- adjacent to the freshly cut end, agalnst the chamfering
surface 21 on the projection 18 of the cutting punch 1l.

Thus a pair of beveled surfaces 20a,20b corresponding to &;)
the beveled surfaces 21a,21b of the.chamfering surface 21

has been formed on the base 5 of the rod 4 so that a succeed-
ing coupling element blank 2 will have the chamfered base 5'.
The preceding coupling element blank 2 had been provided

at the base 5' with the same chamfered portion 21 in the

same manner. |

‘The forming puhch 13 is lowered to press the coupling

element blank 2 at the chamfered base 5' to thereby form

the latter into a final coupling head 5" (FIGS. 2, 13 and

.14) having a projection 30 from the lower face and a coacting



¢

el ement blank 2 at the chanfered base 5 to thereby formthe Iatterjéfgo_a

final coupling head 5" (FIGS. 2, - 13 and 14) having a projection ; rrom ,
the Tower face and a coacting socket 31 %h t he upper face at such a
position that ‘the -bevel ed surfaces 20a, 20b ate di sposed around the socket

31. At that tinme the coupllng elenent blank 2 is retained in the recess 28

- by the presser 32 h
conpl ete coupl i f§° gFgﬁéﬁtlﬁ %ﬁmﬁhE%F%dEEegﬁgk %ép 2 aﬁ%ggs i%@% t he
Form ng_punch 18.30de &h c?%Z 21° alre! BRchSded PuE Y B sodkelthg152ME
tinme, e ramilsis an ormar fromthe retracted position (FIGS. 4

and 5) to.the ageaprgd pone tiwd ddﬂp@m%) elémehtchlalic P Ydtaineds if, 6 of
the coupling el ement blank 2 in the recess 28 are di sposed astride the

beaded edge 34 ehet becessi 2@ ey tthee pR2ssBrnak| yJowehed oppyestilier [wEigh &hé of
the coupling elenment blank 2 are clinched by the pair of pressing-levers
35, 35 about thefbymiind puneh 3B of Bhws @asemséeﬁﬁleeup%lnﬁﬂeiqmenWth Bagween

intermttent novenents thereo Ais for he bas e f the rod n.qQrder
that the base oPeFHePFﬂGPW‘EIuL‘T 1% |"|’P& erre?f eBy 4 ‘I"Fmﬁ'%ﬁ/ §§

hanf er ed bef, he_ |
Cocket, and 1 or S EhBoRESRSeT (37 3y °3§%ﬁ5t?5°+*§§%#§f¥%ﬂ? o865 Hine
accurately and E%h%abtﬁe rhRUPs O W0 fortadl1guakbhyeid FOuRldvad .

el enents suitable
\.) _ position (FIGS. 4 and 5) to.the advanced position (FIG. 2)

in which the opposite legs 6,6 of the coupling element
blank 2 in the recess 28 are disposed astride the beaded
edge 34 of the stringer tape 33.
Finaily, the opposite legs 6,6 of the coupling element
blank 2 are clinched by the pair of pressing levers 35,35
about the beaded edge 34 of the tape 33 which is held at rest
between intermittent movements thereof.
[m.eee-ré;.ng-—to—the—pxmnt—imm&env—al chamfered portion
is formed on the base of the rod in order that the base of
/ . rthe individual coupling element blank will have had such
chamfered portion before the formation of a projection and
| e coacting socket, and for this reason, it is possible to
form a chamfered portion accurately and reliably, thus
producing high quality ef coupling elements suitable for
a two-way slide fastener. (FIG. 12). |
‘Since the elicihg step and the placing step and the
chamfered-portion forming step are performed in sequence on
oniy a sinéle stroke of relative movement of the cutting -
die and punch, it is possible to manufacture accurate coupl-

ing elements with improved rate of production.
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a two-way slide fastener (FIG 12). Since the slicing step and the placing
st nd the chanfered-portion formng step are perforned in sequence on
(nﬁéézésingle stroke of relative novenent of the cutting dié& and punch, it *
S sible to manufacture accurate cqypl- ing el ements with inproved rate
of production. - 10. Further, the apparatus 1 is very sinple in construc-
tion and hence can be obtained fromthe conventional apparatus by

provi di ng the ciurthgrd theapparaidls dodsaVeryanirlecin menstaugerti cal

hol e and b

) I di t.h ttJ h with a chanferi f ,

Whi ch' ecihane 8o benRf] P bt SREAIR 6P BARCEOBMRRLlonIGs. 6 1 hr oygh 10
h | {1 t 40 Q-1 . d di t. simlEr t

the. appardrazeror B Gs "1 RSy B SRR BL 3R SL% T & e AP B R om i <
as’ fol | owhanked eBATHAET ERE PaFERGA Bb1aNahBeppr Of ect i 8513&&&11}1& Rgecut ting

punch 11 is di sposed below a corner 41 (described bel ow) by a“distance h

(FIG 7) cafitdingt puhbk whtls kdaslrantferdny 89rEace | phhich etfifites?no t he corner
41 being defined by the projection 18 and the horizontal surface 24. The
chanf eri iRpmplicasedonachiping r addedepedtsur f ace of a nose 42 extending
forwardly fron1%he prgjection_18. Wien the _ram 15 is noved backwardly, i.e.

leftwardiy in FF&SS7 6 kRreugh j1fy show mePQifrB%da?PPﬁ‘Fé‘%é% agepEdrion to
force t he_mrgo (1o4 at 8e8BX& M&éﬁnet&e s%.%\tit.\.'aggtgdgﬁe ]_'g'pgafratus 1l of

?IGS. 1 through 5, and the only difference therefrom is as L;i
follows. The chamfering surface 21 on thé projection 18
of the cutting punch 11 is aisposed‘below a corner 4l
(described below) by a distance h (FIG. 7) equal to the
thickness of a single coupling element 2', the corner 41
being defined by the projection 18-énd the horizontal surface
24. The chamferiné surface Zlfcomprises.a'beveled surface
of a nose 42 extending forwardly from the projection 18.
~ When the ram 15 is moved backwardly,‘i.e. leftwardly
in FIG. 7, the cutting die 10 is moved in the same direction
to force the rod 4 to move across the cutting edge 14 of &;3
' the fixed cutting punch 11, whereby the upper end portion of
the rod 4 which projects out of the hole 16 is sliced off
into a coupling element biank 2 (FIG. 8). The rod 4 is
fed stepwise upwardly so that it projects from the cutting
edge 27 of the cutting die 10 by a length h (FIG. 7) at
a time in order that the sliced coupling element blank 2 will
have a thiékness equal to the length h.
With continued backward movément of the ram, the sliced
coupling element 2 slides on the horizontal upper surface 36

of the forming die 12, as shown in FIG. 8, until the goupling
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the fixed cutting punch 11, whereby the upper end portion of the rod
whi ch projects out of the hole 16 is sliced off into a coupling elenéég%
blank 2 (FIG 8). The rod 4 is fed stepw seldpwardly so that it proj
fromthe cuttihg edge 27 of the cutting die 10 by a length h (FIG 7) at a
time in order thgbadhfoshinfdecedr! 200is! vaPeicdl13nla1dgneli! wheNeb&th the

t hi ckness equal to the length h. Wth conti nued backward novenent of the
ram the sliced sbipéd rtg:mp]amgnblaznehtdhkamn 2 hendhthiez doiemling ppericls rF ace
36 of the formng die 12, as shown in FIG 8, until the coupling 11. .
head fary ng r ec4EEG2I) o mﬁnsarthytathgﬂewwmd 3@ moviad seftwardiypndyg

I bl ank d the f h h d
e Toved | of Wﬁr%Fy %ﬁﬁenitorh’ Kl kackvaracotamne it e, ke L (HRe e s,
Lhe 004 i's 0 ggdsople, Bl GRURLANLI, NGThY Sl SIS R8R1 A5l

nose 42 on the prOJec ng punc ose

into the base 5 ghetf®sé arf 4n theSpoheyeis l%JrJfa%eZQuEEiﬁﬁsﬂimﬂl ng to
the chanfering surface 21 has been formed on the base 5 of the rod 4 so
that next to nexTheogpde MR dikesninbbatke 2basd |5 lofy eheheodhan' erings base 5' .
The preceding coupling el ement blank 2 had been provided at the base 5
with the sanme ch&n?%ﬂ%&#@xﬁﬂﬂﬁﬂ¢92@° forrespandinadinshe chamferimpesurface

coupling elenent _blank 2 wil] haye the chanfered portion_20 which had been
formed on the prég J%FﬂeétPBkEh%f 35  4f e rod 4 so that next
|\ to next coupling element blank 2 will have the chamfered

base 5'. The preceding coupling element blank 2 had been
provided at the base 5° with the same chamfered portion 20°
in the same manner. The next coupling element blank 2
will have the chamfered portion 20 which had been formed on
the previous backward stroke of the ram 15. |
. . The forming punch 13 is lowered to press the coupling

element blank 2 at the chamfered baée 5' to thereby form
the latter into a final coupling head 5" (FIGS. 7, 10, 13
and 14) having a projection 30 from the lower face and

(% a coacting socket 31 in the upper face at such a position
that the beveled surface 20 is disposed around the socket 31.
At that time the coupling element blank 2 is retained in
the recess 28 by the.presser 32 lowered together with the
forming punch 13. Thus a complete coupling element 2' has

been produced (FIGS. 7 and 10). Then, the forming punch 13
and the presser 32 are retracted upwardly and, at the same

time, the ram 15 is moved forwardly from the retracted
position (FIGS. 9 and 10) to the advanced position (FIG. 7)
in which the opposite legs 5}6 of the coupling element

blank 2 in the recess 28 _aré disposed astride the beaded
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t he ered base 5' to thereby formthe latter into a final coupling head
5" 5. 7, 10, 13 and 14) having a 4 0jection 30 fromthe ‘|l ower féce and -
a coacting socket 31 in the upper face at such a position that t'he bevel ed
surface 20 is disposed around the socket 31." At that tine the coupling
el enent @éé@k_«,@ dﬁghggitgggggghggger%%pss 28 by the presser 32 | owered

' ' ch 13.

together with the form ng pdn us a conplete coupling elenment 2' has
been produced Kinla3Sy,7 thedopPpsitéclegsd e, § YavHe @é@gli;,% and the presser
32 are retracted upwardly and, at the sane tine, the ram 15 is noved ¢

f or war dl glémenh thHlanke2r acreedlpnshed oby (fHéspaid aFd pkkstiagt hevegyanced -
position (FIG 7) in which the opposite |egs 6,6 of the coupling el enent

bl ank 2 33v ¥hahostedderbeaded jedge st ofithaldapee 3Bewtidédh islRel@dge 34 of
the stri n,Tger tape . 33. Finally, the opposite legs 6,6 of the coupling

el enent Y FAES Sgtween l’fﬁﬁ@ﬂ%bﬁt?%ﬁ Ryt Sy @&l evers 35,35 about the

beaded edge 3 ‘tyhe ;tapeg ich is held at .rest _between infermttent
novenent sgt he?belg?f'. tlEI 'é% Elfggg'\ég?ﬁﬁﬂﬁe?ﬁ%'s&cﬁgf‘éécf’?‘ﬁﬂaﬁh‘a‘l’ﬁ\gshovvi ng a

thiTd erdodi i emPodi t Qs dé,{% - : ugh 10, and the
only di fferelnce thegg#nrag% igls'ﬁ‘?ﬁ?itfr?ﬂe C zf%g(raéﬂl-g%?rgt Pgn%?égm g neans .

further tmmughed03nandxtheasily hadd ssddite WHedeerdd dsSergedihe! ow the
chanfering surface o ' ) :
chamfered-portion forming means further includes an auxiliary \J

The @;ng punch 13 is lowered to press the coupling elenent blank 2 at
(

chamfering surface 43 disposéd below the chamfering surface
_21 by a distance h (FIG. 2) equal to the thickness of one coupling
element. The auxiliary chamfering surface 43 comprises a beveled
surface of a small nose 44. 'ihe_mse 44 bites into the base 5 of
- the rod 4 when the .latter is forced against the projection
I!.8' of the cutting punch 11 at the end of backward stroke of’
the ram ;5. Thus in addition to the beveled surface 20
corresponding to the chamfering surface 21, a beveled surface
45 cor;:gsponding to the auxiliary chamfering surface 43 is
formed on the base 5 of the rod 4. The bevé_led surface 45 ' U
is disposed below the beveled surface -20 by the distance l‘..
equal to the thickness of one coupling element 2' and hence
facilitates the formation of the beveled surface 20 on the
'nex_t backward st:f:oke of the ram 15.
It will be understood that various changes in the
details, material, and arrangements of parts, which have
been herein described and illustrated in order to explain
the nature of the invention, inay be made by those skilled
in the art within the principlé and scope of ﬁhe invention

as expressed in the appended claims.



21 by a distance h (FIG 2) equal to t he thickness of one coup)ijng el ement.
The auxiliary chanfering surface 43 conprises a ““ﬂ“u“mn ﬁ“ as :
nese .44. Tnose 44 bites into the base 5 of the ﬁﬂm‘ ter i i}'
forced against the projection 18 of the cutting puncli 11 al the end of i%
backward stroke of the ram 15. Thus in addition to the bevel ed surface 20

corresponding to the chanfering surface 21, éﬁﬂﬂmﬂed surface 45
correspondi ng t cLaAMSauxiliary chanfering surface 43 is fornmed on the base

5 of the rod 4. The bevel ed surface 45 is disposed bel ow the bevel e '
surface 20 by the distinceArmethpd qg)Wﬂﬂ@fﬁﬁFBEﬁﬁgscﬁﬁp{ﬁﬂgcéiﬁﬂqﬁ%f gﬁé&ent

2' and nce facjlitates.the fornati of _the.bevel su e 20 .

nﬁxt backwar d stgPEké Bil?ﬁeg?%?ﬁrﬁ ﬁs'vmcf’?“".ﬁé'sbﬂaeﬁg?o %éﬁﬁfzzvg%:&g&?ing
changes in the detaisl | N¢,s rd ' shave
been herein des%r %%lgd?g%g@?ﬁﬁ%f;‘%%gﬂ; g]es%?gg@tg gg%?g?néﬁ\seg\?aeﬁ}rl?of the
invention, my baviRdeab¥asdos®) skid l£priospelbeivet cobphimg theady iand @l padnd
scope of the invention as expressed in the appended clains. =~ 13. CLAIMS:
1. A nethod of wEndkgst (6j6) dbemtgertly extendifngd’ frémrthe daske (st feeding
(3), conprising the steps of: providing a rod (4) of netal of a generally
Y- shaped cross et rod K4Vi stepwisgdn 3 longifudinapedirectionypl tyansvezgely

and a pair of legs (6,6) divergently extendi ng_fr he. b : [
P slicing %he rodg(4) %%to a plur%litgnL% gﬁugffhézgieggiiqlng

[\ _ blanks (2) in timed relation to said stepwise feeding; placing
the coupling element blanks (2), one aﬁ a time, in a coupling~
head forming.station away from the rod in a direction
perpendiculér to said longitudinél direction; and at the
coupling-head forming station,_forming the base 5' of eaqh
coupling element blank (2) into a final coupling head (5") of
one coupling element (2') which head has a projection (30) £rom

. one face and a coacting‘socket (31) in the other face;
CHARACTERIZED IN: that said method comprises the further step
of forﬁiqg a chamfered portion (20) on the base (5) of the
rod (4) every time each coupling element blaﬂk (2) is sliéed
off from the rod (4) and then placed in the coupling;head |
forming station, each.coupling'elemept blank (2) thus having
the chamfered base (5'); and that the first-named forming .
step is effected_in.such é manner that the chamfered portion
(20) is disﬁosed around the socket {31).

2. A method according to claim 1, said slicing step
and said placing step and said chamfered-portion forﬁihg
step being performed in sequence on each stroke of relative

movement of a coacting cutting die (10) and punch (11).
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t he rod (4) stepw se | tudi nal direction; transversely slicing the
(“‘E\g‘ upI ing el ement blanks (2) in tinmed relation

r od i nt Ovmlm :
to ,. step I'aci ng the coupling el enent bl anks (2) one at a’
ti rre a coubl i ng head form ng. sfl4ti on away fromthe rod in a direction
perpendicular to said Iongltudlnal di rection; and at the coupling-head
formng statio f f igh bl ank (2)
into a final %Upl#) '#%ggj ?gg?a o‘r:fg %:(E; |rfg en%ﬁ?‘“?nggém ch head has
a proj etk gy B kARG BOLGrRgR L heSQnChs( 3ddn! Laide ot her
face; EE% %TERI ZED’%0 hat sglg met hod conprises the f urthearl st ep %of

f or m ngtacr8adE etlesl dutingn did0X10p andepdrrste (@3) .of the rod (4) every“tine
each coupling elenment blank (2) is sliced off fromthe rod ‘(4) and then

pl aced in the touphmﬂ}‘-ﬁc@aaworm-ng teaclain loashidoophmfigredenent bl ank

(2) thus havin he chanfered base (5'); and that the first-nhamed forning
step i PoEEi@Rt W%lh?{i-n& eEfRcEed Ry ¢okd RRARSANSd porti on (20) is

di d ket (31 L FELNOd di.ng to,cl d
e e st i’ O S Eaehd oA SR g BB 1A D o

bei n fQr SEEIRRC Ng has k of,
COi’iC?I Egkcgtglfgﬂgégfe (10) Z(r?g pﬁﬁgh (%Lé§) &P fﬁ%@allvﬁfngvgcord?ngyto claim

2, sai g-ghapéerefbsPaddtion’ baving atbasde(s)g e kobredpattowe end of each
said stroke of the cutting die (10) and punch (11). 4. A nmethod according
to cl acouplingiheathardnst eadpair of legs (6,6) divergently extending . H

o
from the base (5), said apparatus comprising: means (7,8) for
feeding the rod (4) in a longitudinal direction in regular steps
of a predetermined distance (h) equal to the thickness of
one coupling element_(Z'); a fixed cutting punch (il) having
a cutting edge (14); a reciprocating ram (15) movable relatively
. to said cutting punch (1l) perpendicularly to said longitudinal
direction; a cutting die'(loj carried by.said ram (15) and
having a hole (16) for the paesage of the rod, said cutting
die (10) being movable, in response to the reciprocating
movement of said ram (15), ‘across a _cutting edge (14) of said o u
cutting punch for transversely slicing the rod (4) into
a plorality of coupling element blanks (2), one on each
stroke of said ram (15); a formlng die (12) carried by said
ram (15) and movable, in response to the reclprocatlng movement
of said ram (15), toward and away from said cutting edge (14)
of said cutting punch (11) at one end of each stroke of said
ram (15); and a forming punch (13) movable toward said forming
die (12) for forming the base (') of eaoh coupling element-

blank (2) into a final éoupling_head (5") of one coupling



portion formng being effected by cold pressing. 5. An apparatus—for
manuf acturing coupling elenents (2') for a slide }ﬂm@ner 3) froma rod

(4) of netal of a‘generally Y-shaped cross-sectio w"g umﬂtﬂ'S) .as.a
prospective coupling head, and a pair oflegs1 6, 6 i f en@
fromthe base (5), said apparatus conprising:® feans (7,8) for feédin
rod (4) in a longitudinal direction in regular steps of a predetermn
di stance (h) equé‘%erﬁé}\ér(ez't)h'm%‘iEﬁSﬁeQEi RIS £ PP Jekd 18he(BAY £2on ok f i xed
cutting_punch (11) having a cutting edge (14); ‘a reciprocating ram (15)
movabl ger'riel ati vefycd Garfflid coldlcting poeedt ((31)) [dev peedogHbar Fycép said
| ongi tu®nal direction; a cutting die (10) carried by.said ram (l5) and
having a hol e (1GYARAGTERIZEPaINafHADf sehe Tiodgd saitdiogt punghd(®! ) s =i ng
movabl e, in response to the reciprocating novenent of said ram(15), across
a cutting edge (RR9JRFtLiLeH d1@St’t saddpraen(tDr havimever skegneli E1hy ime rod
(4) into a plurality of .cpupli.ng. ele bl anks (2), .0one on each s{roke of
said ram (1@); a”'?’o'%/'?ﬁﬁﬁf'dgi §°(jfgf183rﬁ]%h % %%ﬁd((j JF&HE’?S’}’”%%I Q%Va&lse, in
response to the ' ' % n | ) wi : way
fromsaid cutti néfg%ﬁﬂf%cgg# ggalsgsc%rt"ﬁ'?\;@dpﬂﬁnﬁ{:rﬁ@(a (f%)g gtl £g\r,1\%£g%meaeach
stroke of said raiddd)endARthereb®t NTRITPAMCRedrl3)( 2A)Vvakl 8ipueéd @i d
formng die (12) for form ng the base (5') of each coupling el enent blank
(2) into a final ssbdiiajedtdad (58) of omid couttiinggpunchl éhkhi (&) which
head.has a projection (30) fromone face and a coacti ng socket (31) in the
a

ot hef face: forming a ‘chamfered portion (20) on the base (5) of the
: end ' :
10 rod (4) at ong‘of geach stroke of said ram (15), each

coupling element blank (2) thus having the chamfered base
(5'); AND IN THAT said forming die and punch (12,13)

are effective to form the socket (31) in such a manner
that the chamfered portion (20) is disposed around the

15 'socket (31). |

8. An apparatus according to claim S, said
chamfered portion forming means including a chamfering
surface (21) for being forced against the base (5) of the
rod (4) at one end of said ram (15).

20 7. An apparatus according to claim 6, said
chamfering surface (21) being disposed at a first level -
immediately below said cutting edge (14) oé said cutting
punch (11).

8. An apparatus'accordiné to claim 6; an auxiliary

25 chamfering surface (43) being disposed at a second level
below said cutting edge (14) of said cutting punch (11)
by a distance equal to n times the thickness of one

coupling element (2'), where n represents a natural
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CHARACTERI'ZED TN THAT said fixed cutting punch (11) has a projection (18),

sai ( f nel (17) in 5 whi ch said projection (18) of
sai ti l E“ 'ﬂ“ﬂw m\sl i dably received and whi ch conmuni cates with x
sai reof; INT [, means (21) is disposed on'said

pr oj ectlon (18) of said cuttl ng punch (11), for fornming a chanf er ed portion
(20) on the base (5) of the 10 rod (4) at one end of each stroke of said
ram (15humeaeh coupling el ement blank (2) thus having the chanfered base
(5"); AND IN THAT said form ng die and punch (12,13) are effective to form
t he socket (81) fm @mraetqaamprﬁﬁas taec Lakmitr @@igortion (20) is Hf

“di sposed ar %gnd the 15 socket é ? @n paratus according to aim
5, sai dCPRAAEEREd PRFEiYh fFF™N9g MRRaRs £hel PO REnT eri ng surface (21)

for bei %g’ ‘;.952?9 g,%pa}t Aad;%ul}ﬁ%e )‘3 fdi? t\(ea at_one end of said ram

- (15). paratus rd| |m§al aid chanfering

- surd ace chamFePChi0s i FRAS R 13t b§ flrst IeveI |nned|ately bel ow said cutting
edge (14) of -said cutting punch (11). 8. An apparatus according to claim 6,

an auxiliary 25 chanfering surface (43) being disposed at a second | evel
bel ow said cutting edge (14) of said cutting punch (11) by a distance equal
to n times the thickness of one coupling.elenent (2'), where n represents a
nat ural '
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*

cC'L-MS * - 15a - nunber. 9. An apparatus according to claim

8, said chanfered-- ans (21) including an ’_) iary -
cham‘ ering surface ( "'I“I)m“mmum sai d chanf eri ng@gce (21) by’
C L M : 6°a'd|§'taﬁce[err] effral to the thi s of one
coupl ing el errent (2_ ).
' a distance h equal to the thickness of one coupling element

. (2').
-

.....

-



