2173145 APPARATUS FOR FORM NG A ROW OF COUPLI NG ELEMENTS FOR SLI DE FASTENER iy
The present invention relates generally to the production of slide
fasteners, and nore particularly to an apparatus for forn1ng a row of

coupl i ng elenents for slide fasteners on a rotating die wheel. 5

Canadi an Patent No. 669, 722 and Japanese Patent Lai d-Open Publication NQh
59- 125506 di scl ose a coupling-el enment form ng apparatus which conprlses’a
heat ed di e wheel having an annul ar central groove in its peripheral surface
and a pair of rows of 10. circunferentially staggered pins di sposed one row
on each side of the groove. In this prior apparatus, a nonofil 2? E%f

t hernopl astic synthetic .resin is wound around the pins on t he pg z 45
surface of the rotating die wheel, and then it is forced into the 15 groove
so as to be folded into a succession of U shaped coupling el enent bl anks,
and subsequently the successive U shaped coupling el ement bl anks are shaped
into a final shape as their |ower turned portions are defornmed by a punch

- linearly novable into the groove. -2- A primary problemw th the known
apparatus is that because the punch nnveé I<i nearly, as shown in Figure 10

of the acconpanying dramnngPPARR%U%ou |¥%gg¥%ésA %ow oOF

COUPLING ELEMENTS FOR SLIDE FASTENER

The present invention relates generally to the

production of slide fasteners, and more particularly to

an apparatus for forming a row of coupling elements for
slide fésteners on a rotating die wheel.

5 Cénadian Patent No. 669,722 and Japanese Patent
Laid-Open Publication No. 59-125506 disclose a
coupling-element forming apparatu§ which comprises a
heated die wheel having an annular central groove in
its peripheral surface and a pair of rows of

10 circumferentially staggered pins disposed one row on

\ each side of the groove. In this prior apparatus,‘a

monofilament of thermoplastic synthétic resin is wound
around the pins on the peripheral surface of the
rotating die wheel, and then it is forced into the

15 groove so aé to be folded into a succession of U-shaped
coupling element blanks, and subsequently the
successive U-shaped coug.ing element bianks are shaped
intb a final shape'as their lower turned portions are

deformed by a punch linearly movable into the groove.



woul d be shaped as objectionably flowed to one side, if 5 the die wheel is
centinuously rotated during the shaping of the coupling heads 9a. This

obj ectionably deforned coupling heads 9a, woul d i npede correct coupling of
the resulting coupling elenents 12'. In order to avoid such objectionably
def or med; coupl i ng 10 heads, the die wheel of the known apparatus nust be
rotated i'ntermttently as the punch reci pro@ates into and out of the-
groove. Because of this intermttent rotation of the die wheel, an adequate
rate of producti 8npcamaocy peoblkmewdtdh the known apparpteserdts ithaention
seeks to provide an apparatus for formng a row of coupling elenents for
slide fasteners hﬁpéﬁSapSé?apugchagoxepugénEﬁgluniEScapabheiofFébapEngo
coupling heads of _a correct formwhile a die wheel is continuously rotated.
20 Accor 8fngPeoaFREmBRBYARE ARA¥ANESM, thReFeuPL ipgohrads da
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' deformed coupling heads 9a would impede correct
coupling of the resulting coupling elements 12'. In
order to avoid sgch objectionably deformed coupling

.10 heads, the die wheel of the known apparatus muét be
.rotated intermittently as thé punch reciprocates into
and out of the grbove. Because of this intermittent
rotation of the die wheel, an adequate rate of
production cannot be aéﬁieved.

15 - Thelpresent invehtién seeks to provide an
apparatus for forming a row of cOuplihg elements for
slide fasteners which apparatus has a punching unit

L, capable of shaping coupling heads of a éorrect form
[N while a die wheel is continuously rotated.
20 According to the present invention, there is '
| pfovided an apparatus for forming a row of_coupling
elements for Slide fasteneré from a row of coupling
_element_blanks of thermoélastic synthetic resin,
comprising: a frame; a die wheel.mOunted on said frame
25 for continuous rbtation ahd.having'an annular gfoove in
| its peripheral surface for receiving thé row of

coupling element b;anké in U-shaped folded fashion; and



relation to said peripheral surface of said die wheel for punching the

f ol ded coupling el ément blanks in said groove tp from coupling heads
characterized in that 5 said punching unit includes an eccentric drive {
shaft eccentrically connected to a-driving shaft rotatably nounted on .said
frame for eccentric rotation, an outer ring nounted on said eccentrie_grive
shaft and responsive to the eccentric_rgtation thereto for 10 eccenfric
motion, a punch nmounted on one end of said outer ring and projecting into
sai d annul ara GO AP Tu S EPhOEntd® SRUPA 1 D0 PeReISi Qrcdherbpt g8d coupling

el ement bl anks, and a |inkage connected to the other end of said outer ring
for regul atirglathioreceensdid géripheidD obrsatd 68t €aidi Adei WhegTh a manner
that said punch follows the rotation of said die wheel while the coupling
heads are shapedunchind the ckelddd sedoupbimgheldhenyt obhenksdiansagés, -
features and additional objects of the gresent,inventionrmﬁll becone. :
mani f est 20 9¥PVHose FEemegoupl ing headgpohanaktegizedeinntbato the
det ai | ed descrjption and the, acconpanyi ng sheets _of drami ngs.ip which a -
preferremﬁst??kénﬁ%ﬁcQﬁﬁﬁmﬁ?&ﬁﬂl?%ﬁ% %r%?iﬁ@c?ﬂ%rb?i Efﬁ?e§h6€tthe present

I nvention is 0 ] ratiye. le, .2 - . Figure 1 is a
front elevaf?%%% vﬁ%ﬂ#@? %%“%%%§§%t€é'%d?§¥§¥ﬁ$n§h3§$oﬁPB?tin¥ag coupling.

el enent s’ ac Gyl iR téh {651 @F L5580 f&ye@éééﬁtgic rotation, an outer

ring mounted on said eccentric drivéléhéft;and :
| reSponsiye to the eccentric roﬁation-the:eto for _:_:
10 eccentric motion, a punch mounted on one end of said |
- outer ring and projecting intolééid annulaf-groove for
shaping'the c6UPlin§'heads”dn ﬁhe-folded coupling
element blanks, and-é.linkage'ponnécted'to;the'other'
end of saia outer ring for regulatingfthe eccentric
15 motion of said outer ring in such a manner ‘that said
punch follows the rotation of-said die wheel thie the
coupling heads are shaped on each_stque-of said'punch.
Many other advantéges, features and additional \.)
6bjects of'ihe'present inventién will become hahifest.
20  to those versed in the art upon making reference to the
detailed description and thelaccompanying sheets of
drawings in which a preferred structural embodiment
incorporating the prinéiples_éf”thé present-inQention
is shown by way of illustrative example.
25 ~  Figure 1 is a front elevational view of an
apparatus for forming a row of zigzag couéiiﬁg:eléments

-according to'the present invention;



-4- Figures 2A, 3A, 4A and, 5A are fragnentary enlarged plan views of a die
wheel , illustrating the manner in Wwhich a nonofilanent is progressively
shaped into a row of - zi gzag coupling elenments; Figures 2B, 3B, 4B and 5B
are cross-sectional views of Figures 2A - 3A, 4A and 5A, respectively;
Figure 6:is a cross-sectional view taken along line VI-VI of Figure 1,

Fi gures 7A through 7D are cross-sectional-vgews 10 taken al ong an annul ar
peri pheral groove of the die wheel, illustrating the novenent of a punch;
Figure 8 is a fragnent &f yguiele ZA pV3l | o4R| avd €34 Odré her ZgHEmgaspaped
nonofi | ament havi ng been fol ded into successive U shaped coupling el enent

bl anks; 15 enli¥gedepDansviews eof sa ndiarwhee Fj gl Pusk r $hdwg ngha row of
coupling el ements each having -a coupling head shaped by the punch according
to the present iTARGRY ok} WhiFIF yumenadilamentyi sy progressive iy gshiapdd
showing 20 a row of coupling_ el enents each having an objectionably deforned
coupl i ng head shapeRl Dyt W hvekIFahaFoRRhing ekemertdi i n Figure 1, an
apparatus for formng g yow of continuous zigzag coupling elements 12 for
slide fasteners. conpri SEIW LRhethr 14%61&\‘%9%3(;0?‘1"%1 FroHE-sectionpl

cont i nuous rotatj.o T ' 1 S .an rrcentral.grpove 5 inits
peri pher al surfa‘%:le&f g‘ﬁﬁﬁ%’%?eﬂo * T OWs gé" %’?‘?% elf%?ﬁ?‘g‘f’r‘?ﬁ fgger ed

pi ns Figure 6 is a cross-sectional view taken along
line VI-VI of Figure 1; o
ti; Figu:es 7A through 7D are cross-séctional views
10 taken along an annular peripheral groove of the die
wheel, illustrating the movement of a punch;
Figure 8 is a ffagmenﬁary side elevational view
- of the zigzag-shaped monofilamént héving been folded
‘into successive U-shapedlcoupling.element blanks;
15 - Figure 9 is a view similar to Figure 8, shﬁwing
é row of coupliﬁg elements each héving a couplihg heéd
shaped by the punch accordidg to the present invention;
v, -ahd , | |
Y ' ?igure_lo is a view similar to Figure 9, shoWihg

20. a row of coupling elements each having an objectionably
| deformed coupling.head-shaped by a conventional punch.
As shown in Figﬁre’l, an apparatﬁs for forming a
row of COntinuoﬁs zigzag coupling elements 12 for slide
fasteners comprises a die wheel 1 mounted on a frame 2
25 for continuous rotation. The die wheel ‘1 has an |
annular central groove 5 in its periphéral surface 4,

and a pair of rows of circumferentially staggered pins



" -5- 4, 4 disposed one row each side of the groove 5, as shown in Figures oA
and 2B, there being a pair of rows of circunferentially staggered -
projections 6, 6 on opposite side walls of the groove 5. 5 - The i
apparatus al so includes a winding unit 13 for wi nging a nonofil anment- 7 of

- thernopl astic synthetic resin alternately around the pins 4 across tngﬁ'

central groove 5 in a zigzag form (Figye 2A), a-lifting unit 14 for* "~
lifting up the zigzag nonofilanent 7 away from 10 the pins 4 (Figure 3B),

and a bending wnigy Jo¥ I YR ldifded zi.gzag nonof id anent 7.into the
central gr ooge 5 tlc?gborem é;nr ovcfllocqi'? etzalta:g’zaégldfzeogﬁc'?lzit-'g,rl}‘ge %Iréjr?é'rﬁ %I &s 8 havi ng

paral |l el | eghol iini erigRirRertzed aHa (215 it HePe IhelMis- DY 1PNy s Czllwgect ing
portions 15 (Figures 3A and 3B). The apparatus still "also includes a
punchi ng "unicf 24 ricaimfdafaantiald yeattadqirid GHIRGHIRG Pt iPd o forma
coupling head 9 having a pair of lateral projections (Figures 4A and 4B), a
hameri ng ueppoEd t20 digle haidisne e grdvyeors. ons of the parallel legs 10
| aterally outwardly-away from each other to formrai sed connecting portions
11, 11 i % er connecTihey apPagedmns @d@sl iinFlaideem wlndilg 8i(if dur es 5A and
5B), and a dischargi,ng unit 17 for remving the thus fornmed 25 coupling
el'ements 12 iOroMingd ng @ menatifamenie 7diqgmmopha§%tséﬂ1wta}meat i ng

unit 18 dlsg%ggg %ﬂ€g¥%ately around the pins 4 across the central

groove 5 in a zigzag form (Figure.ZA); a lifting unit o
14 for liftihg'up the zigZag'm0n¢filament 7 away from :_:
10 the pins 4 (Figure 3B), and a bending unit 15 for

forcing the 1ifted zigzag monofilament 7 into the

central groove 5 to form a row of zigZég'coupling

element.blanks 8 having parallel legs 10 interdonnected

at their lower ends by lower connecting portions
15 (Figures 3A and 3B). |

’ Thé apparatﬁsfstill also includes a punchihg

unit 20 for deforming each lower Canécting~portion to

form a coupling head 9 having a paif of lateral - '_ \N)

‘projections (Figures 4A and 4B), a hammeriﬁg unit 16
20 fOr-bénding3upper'end-portions of the parallel légs 10;:
'laﬁe:ally outwardly away from:each other to'form.;aised '
conneéting portions ll,.ll intercdnnecting adjacent
coupling element blanks 8 (Figures 5& and 5B), and a
fdischarging.unit 17 for removing the thus formed
25 _coupling'élementS'lz from the die wheel 1. The die

‘wheel 1 is-heated by a heating unit 18'disposed'on the-

upper side of the die wheel 1 and is cooled by a



L)

upper side of the die wheel 1 and is cooled by a -6- cooling unit 19

di sposed on the | ower. side of the 'die wheel 1. The punching unit 20 is

di sposed on the rear side aof the die wheel 1 (Figure 1) and includes a
punch 5.25, an eccentric drive nmechani smfor noving the punch- 25, ~ahd a

| i nkage 80 for regulating the novenent of the punch 25. As shown in Figure
6, the ®tcentric drive nmechanismincludes gn_eccentric drive shaft 21
having an axis L2 eccentric to the axis L1 of a driving shaft 10 (not
nunbered), an ee¢e@linkC vdditUlo A9 sploRRVe 022 tike aokkelCWTher 87t itdkl Viie

i ncreasi ng thickness nounted on the eccentric drive shaft 21 and secured
thereto by neanwhelelailheadl ess screw 23. An outer ring 24 is rotatably
nount ed on the eccentric adjusting sleeve 22 via a 15 bearing 27, and an
inner ring of the beariDhg Phnchifnigxediif 24k red itspasied eocdiiter ireadri ve
shaft 21 by neans of a washer 28 and a screw 29 threadedly extending into a
free end of thesdéeerdfritheddige whiggtlt 12 (Fippriepddedingg infd useseds PRRCDQ,
the eccentric 2Q adjusting sleeve 22 can be circunferentially noved about
the eccentri & drlifve adhKCCEPLETiG GFdeameshgind sio L oxdmeyiingy ti¥ee P#inthance by
whi ch the center of t?f oyter rin% 2% deviat%s fromthe axis L1 of the
unnunber ed driv?ﬁg apgr @ linkage 30 for regulating the movement of the

punch 25. As shown in Figure 6, the eccentric drive

mechanism includes an eccentric drive shaft 21.having
" an axis L2 eccentric to the axis L1 of a driving éhaft
10 (not numbered), an eccentric adjusting sleeve 22 of a
- eircumferentially increasiﬁg.thickness-mounted on the
eccentric dfive shaft 21 and secured thereto by means
of a headless screw 23. An outer ring 24 is rotatably
mounted on the eccentrié adjusting sleeve 22 via a
15 'bearing 27, and an inner-ring“of the bearing 27 is
fixedly secured to the eccentric drive shaft 21 by
means of .a washer 28 énq a screw 29 threadedly
\ - ' extending into a free end of the eccentric drivé shaft
21. By loosening the screws 23, 29, the eccentric
20 adjustiﬂg sleeve 22 can be circumferentially moved
about the eccentric drive shaft 21 through an angle for
adjusting the distance by which the center of the outer
ring 24 deviates from the axis Ll of the uﬁnumbered
.driving shaft. .
25 . The punch 25 is attached by a screw 26 to one
end of the outer ring 24 so as to face the peripheral

“surface 3 of the die wheel 1 in registry with the



25

The punch 25 is attached by a screw 26 o oné end of the outer

ring 24 so as to face the peripheral surface 3 of the die wheel 1 in

registry with the
includes a first

- 7 - groove 5. As shown in Figure 1, the |linkage 30
rod 34 extending fromthe other end of the outer ring 24 -

renotely fromthe punch 25, and a second rod 31 pivotally nmounted at -ope
end on the frame 2 by nmeans of a pin 32-and pivotally connected at -t

other end to a free end of the first rod 34.

31 are pivotgbbeveis.regaoaaew501ﬁ0@§§hihclvnkhgnggkg%gg-%%tef ring 24

caused by the rotation of the eccentri'c drive sha

the notion ofinthedest ar fir8g 24d BidgexeendAnghrewah R iokhest e oF
sequence of novenents of the punch 25 during a single rotation of the

. eccentric drthe ehter 2ingsRdwregotkdymimoer the phinch 26yemad auccessive
coupling heads 9 are fornmed on 15 the |ower connecting portions. of the

fol ded coupl BRgoBAeKEAt 3B RANStallyFmognted atpomehiend Peathef fraaeounch 25

i s disposed

Then as tBe éc

notion, the

The first and second rods 34,

for 10 regulating

8 DA B2 2ng piY
bot t.om of t.h

BsgfP

way in the annuyl ar, central, groQye 5, as shown in_Figure 7A
ggn%?? ?v gtﬁ@ﬁ&tFﬁ@“@Gtééuéé &8&entric 20

and at the

h 25.i d d th ogye 5,
| BEREZ.P28' RovBa rrel RESIoFoko 150 60 d ol end 4R whee

Lﬁﬁ”kecond rddsh34,'3l are pivotable, in response to

"eccentric motion of the outer ring 24 caused by the

rotation of the eccentric drive shaft 21, for
regulating the motion of the outer ring 24.
-,_Figﬁres-?A.through 7D illustrate a Sequence of
movements of the punch 25 dufing_a single rotation of
the eccentric drive_shéft 21, showing the manner in
which several successivé cbupling_héads 9 are formed on
the lower connecting portions of the folded coupling
element blanks 8. Firstly, a punching head of the

punch 25 is disposed midway in the_annular.central

" groove 5, as shown in Figure 7A. Then as the eccentric

~ drive shaft 21 starts rotating to cause eccentric

same tine,

21, nanely,
10
15
20
25

motion, the punch 25 is moved toward the bottom of the

groove 5, and at the same time, it iskaiso merd in the
direction of rotation of the die wheeliZl, namely, ftom
the phantom-line poéition to the sdlid-lihe-position in

Figure 7B, thus pressing several lower connecting

 po:tions of the folded coupling element_blénks 8

against the bottom of the groove 5 to form coupling

h_eads 9.

¥
5



fhe phantom!ine position:to the solid-line position in Figure 7B, thus
ptessi ng several |ower® connecting 25 portions of the folded coupling
€l ement bl anks 8-agai nst ‘the bottom of the groove 5 to form coupling heads
9. -8- The formation of the coupling heads 9 continues: as the punch 25
is furgher noved fromthe phantom!ine position to the solid-line position
in Figure 7C, following the rotation of +h8 die wheel 1. Finally, 5 the
punch 25 is noved gradually away from t-he bottom of the groove 5, and at
the sane tine, it is afbe fovmdtinnaodi tbet coupdppagsheadsodt Renténueson of
the die wheel 2, fromthe phantomline position to the solid-line position
in Figure 7D. Assathespuncht B penfhrgberomorvedufneomt bhehphankemalipesiti on
of Figure 7A and hence a single cycle of movenents of the punch 25 has been
conpl eted. ThusPOBWFRENt 5Ot kBec8RbAIAGLABR BPSERd&cBciBNFLPE Aol Fan of the
eccentric drive s? ft.21 and th tion.15 of .the |inkage 3 tE punch 25
i's noved al ong 8° ?8?189a€E8059g8gg?“a°§pgaa diBs¥ ﬁ?'a??ylgaﬂa E?o t he
pher "pher al Speg9e9§ﬁhgﬁ'Qbeighﬁﬁbfé-gk&déil&&ﬁ&%}9r§r88sﬁh§!SoEQoﬁQE?‘the
coupl i ng headls 9" Wi accuracy 'Te the dre eer“17i's conti nuously
rotated. 20 .the gFfB6vEeH€8nEO0a¥NLAE Lhfe! PYRE,CPENEEILREo moved in
a direction opposite to the rotation of the die wheel
2, from the phantom-line position to the solid-line
o - position in Figure 7D. As a result, the punch 25
10 returns to the initial position of Figure 7A and hence
a single cycle of movements of the punch 25 has been
completed. |
Thus, owing to the combination of the eccentric
_ motion of the eccentric drive shaft 21 and the motion
15 of the linkage 30, the punch 25 is moved along a flat
oval course at a speed substantially equal to the
-pheripheral speed of the die wheel 1. It is therefore
t , ' possible to form the coupling heads 9-with accuracy
N~ while the die wheel 1 is continuously rotated.
20 - ~ The dégreé to which the lower connecting
_ portions-of-thé coupling element blanks 8 are
- compressed by the punch 25 can be adjuéted by turning
‘the eccentric adjusting sleeve 22 with respect to the
~eccentric drive shaft 21. Also, the orbital course
25- along which the punch 25 is moved may.be varied by
selecting.a desired length of the individual rod 31, 34

- of the linkage 30 in combination of the distance by



portions of the coupling el enent blanks 8 are conpressed by the punch 25

can be adjusted by turning the eccentric adjusting sleeve 22 with respect

to the eccentric drive shaft 21.. "Also, .the orbital course 25 along which§
the:punch 25 is noved may be varied by selecting a desired |ength-of the '
indi vidual rod 31, 34 of the linkage 30 in conbination of the distance_by

~ -9- which the axis of the eccentric adj @std ng sl eeve 22 devi ates fronft he
~axis L1 of the unnunbered driving shaft. Mreover, if nore than one rod is

added to thewhiokaghe23xis BHCRhebbeenerict aljaceing sQedie punch 5 25
can be achieved. |If the distance between the center "of the outer ring 24
and the axisdeyisteshérom hegaxtiaf Lilneddtheotunhamberadj dxtisdngnd i s equal
to the distance between the axis L2 of the eccentric drive shaft 21 and.the
axis L1 of tHRBaftivi Mgrepyer, dfemoge &besnonec radj st iadded ¢eveh22 may be
omtted and enie na§ be nmounted-on the eccentric drive shaft 21 via only
the bearing 2*PKABEhddghat MUCEOBEERE Srditals cous seoferd theomuach
monof i | amgnt ,in Be LI Lust.rat d'eggog'ne t....Lhe present 15 invention is -
equal ly u efaF ﬁ% anpSFﬁéngg‘th c'b@ %H@F@nFﬁqu;ﬂﬁ%q1 h& SROHEL are to
be Tormed re@ &r5u6aess! 0yl JabARln AT ICRUPIIHI &Ry Pl anks
nol ded on a nol ding die eel” and 1 nterconnect éd by a .
shaft needs not to be adjusted and ‘is equal to the
distance between the axis L2 of the'ecceﬁtric drive
shaft 21 and the~akis L1l of the driving shaft, the
10 eccentficladjusting sleeve 22“méy be .omitted and hence
‘may be mouhﬁed_on.the eccentric drive shaft 21 via dnly_
the bearing 27. |
Although the coupling eiements are formed from a
monofilament in the illustrated embddiment,=the preseht
15 invention is equally useful when applied to the case.
where the coupling elements are to be fo:med from a
succession of laterally spaced coupling element.blanks
molded on a molding die wheel and intercpnnected by a \J
pair of longitudinal: connecting threads in a : : _ /
20 1ladder-like fashion.
According.to:the;present invehtiqn, since the
outer ring 24 . mounted on the eccentric drive shaft 21
is connected at one end to the punch 25 and at the
other end to the linkage 30, the punch 25 is movable so
25 as to follow the rotation of the die_whéel-l,.owihy to

the combination of  the eccentric motion of the

eccentric¢ ‘drive mechanism and the motion of the linkage



pai r of |ongitudinal connecting threads in a 20 - | adder-1ike fashion.
According to the present invention, since the outer ring 24 nounted on the
gccentric drive shaft 21 is connected at one end to the punch 25 and at
the other end to the Iinkage 30, the punch 25 is novable so 25 as to fol |l ow
t he rq\atlon of the die wheel 1, owing to the conbination of the eccentric
nmoti on ®f the eccentric drive mechani sm-a@d the notion of the |inkage -
10- 30. Wth this arrangenment it is possible to formcoupling heads 9 of
the coupling el 80entWitB whik arcangepenhi i isepdseinmeeckol fpgm
continuously rotated, and therefore it is possible to manufacture good 5
quality coupllngogpéwsgtbeaﬂShaupfrébacpngpihegraﬂemgﬁtgrbauuutbn 10 15 20

25 1. An apparatus.fo ng a row o oupling elements for slide
fast eners from a°FBHAGY UB&L i eﬁéﬁeﬁ?eﬁ aik%goF°gﬁéPHBBPi¥tF€t§§ﬁ9hetic

resin, and therefore it is possible to manufacture good
5 "quality coupling elements without reducing the rate of
production.
N
10
15
20

25



S conprising: (a). a frame; (b).a die wheel founted on said frame for ,
tcontinuous rotation and having an annul ar groo ral surface -
for receiving the row of coupling 10 . el enent g‘l“u“l nlmtﬁtmd f ol ded i
- fashion; and (c) a punching unit mounted on sai canme ih confronting . :

'_relatlon to said peripheral surface of said die wheel for punching the
fol ded coupling(e m@i.anks In said d-rJOO‘ve to form coupling heads,’ fs_al d

15 punchi ng ught |nclug|ng %2 .an eccentric drive shaft eccentrically
connected to atably supported on said frane for .
eccentric rotation, t n sai d ecc tr|c '

drive shaft and respé‘nm \?\e & r:aate%%c?r%’t'{plf?}rmotngtlor{qme et O'ﬁpc}r“}?ccentrl C
motion 3) a BYRGRARURLGd (97 %n%a%@%%frssm PY Foul o9 ALY | "9

into sald annul-ar groove for s the coup heads on | ded 25
coupling el emeiepblanicianiad ot tqqéfﬂa;ﬁ%tw%%&% te i9f, her end o
said outer ring for regulating the eccCentric - notion of said outer

ring in sugh *ofpiginghat. said punch follows the rotatlon of sald die -
wheel mhlle he _

(a) a frame;
(b) a die WHeel mounted on said frame for
- continuous rotation'and having anréhnular groove in its
éeripheral.surface for receiving.the row of coupling : )
10 element blanks in U—shéped foldéd fashion; and
(c) a punching unit mounted on said frame in'
confronting relation to saia peripheral surfacé 6f_said
die wheel for punching the folded coupling eiément
blanks in said groove to form coupling heads, said
15 punching unit.inéluding
1) an eccentric drive shaft eccentrically
connected to a'd;iving shaft rotatably supported
on said frame for eccentric rotation, | J
2) an outer ring mounted on said ecéentrig N\
20" drive shaft and responsive to the eccentfic |
| rotation thereto for-eccentrié motion,
3) a punch'mounted on one end of said outer ?ihg
and projecting into said annqlér groove fdr_.
shaping_the coupling heads on the folded
25 | coﬁpling element.blanks, and

4) a linkage connected to the other end of

said outer ring for regulating the eccentric



coupllng heads are shaped on each stroke of said_punch. 2. An, apparatus
accordlng to claiml1, said 5 punching unit further inclu |ﬁ§*§ﬁ—eccentr|c

@djustlng sl eeve di sposed between said eccentrlclﬂn sald out er
ring, said eccentric adjusting sleeve having a c ﬂuﬂﬂﬁ ’gradually
|ncreas;ng t hi ckness and adj ustably nounted on sai*d écdeners ve shaft

10 " 3. An apparatus according tQ glhaim 1, said |inkage including a
first rod extending fromsaid outer ring, and a second rod pivotally

connected at ongogRdnt efaséliaeo@ﬂéwh%gl d nf Islu&h aOthadnd rpithatalgay gmount ed
at the other end to said frame. 15 20 25
punch follows the rotation of said die wheel while the
coupling heads are shaped on each stroke of said punch.
2. An apparatus according to claim 1, said
5 punching unit further incluaing an eccentric adjusting
- sleeve disposed between said eccentric drive shaft and

' said outer ring, said_eccentric adjusting sleeve having

a circumferentially gradually increasing thickness and

ti; "adjustablmeounted;on said eccentric drive shaft.

10 | . 3. An.appératus according to claim 1, said
1inkage including a first rod extending from.said outer
ring, and a second rod pivotally connected at one end
to a free end of said first fod and pivotally mounted
at the other end to said frame. |
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