- 1- é'PACE FORM NG AND STCOP FI XI NG APPARATUS FOR FASTENER. CHAI NS ’IO73\
f ast ener chain-consisting of inter- enfaded stringers by renoving fastener
el enents and sinmulta- 5 neously fixing a stop to the fastener chain
~disglosed in US. Pat entPARE BOBMINGSANDSSEQB\A IEENG PP&@E@@%Iy ac’iFZ%,
space form ng and stop fixing. |RORhFAS®ENBRACHAINS space punch for '
and a driver punch for driving a stop into the tapes of a chain are nounted

- on a press head so that the space and driver punches nobve in unison.

~sinultaneously a stcophis inyentiontnelases tgpas. appewekas, fox terming a -
appar atus, anot her device is_ used for previously formng stop preforns of a
is increased. Furthernore, a feeding deyice for the E&o reforns .i.s

-.conpl i cat ed FRRIREI t REFIRICTF oPHelePRULPIdfastEneT SgegFér SHPH Y35

"guided to the place belowthe driver pupch_so,that the.preforns_ are

- $ u§ﬁya§ L°90%Peﬁg

~whi ch obvi ates, usg_0of such pbreviously_formed stop. prefor by feeding a

" Wi re used aS_éEF E%%{%??ﬁle?ﬁ?ﬁ%ﬁoﬁ§¥a¥qu§ﬁ§%P et%FrE%F%%Hn appropriate

“Iéngth and sinul tanegygl ¥ Rending h0gch8aER" 1hOuTRKE P 2 W12, 150

invention relates to an apparatus for formng a space in a continuous
pl age al ong the fastener_el enent arragNadgacent t he space. The appar
shearing of f 10 t he head portions of fastener elenents to forma space -
Therefore, when the press head descends, a space is formed and
© bot t om openeFRaRE kYR aPOBRAPROUThEREEBREr FRa1RURBBEISTIGFe P& ildF R eps
- positionet tHFY 8P 2+ S &t FBAteReTeCRATPS AL & RISEK AR -
‘is known to simultaneously achieve space forming and stop

fixing. In this-;pﬁaratus, a space ﬁunch fqr'shearing off
10 ﬁhe head portions of fastener elements to form a space and a
driver punch for driviné a étop_into.the-tapes'éf a chain are
‘mounted on a'p:ess head.so tha£ thels?ace and driver punches |
move in unison. Therefore, when the preés head'descends,'a 
SPace-iszOrmé& and simultaﬁeéusly.a stop'is'fiXed“tq the
15 tapes. 'However;'in.this apparatus,'anbfher device is used
. §v*/" for previously forming stop prefbrms'df'a bottom-opened
rectangular shape. Therefore,'the number of operation steps
is increased. Furthermore, a feeding device for the stop.
- preforms is complicated because the.thus'forméd'iﬁdiﬁidual
s 20 stop pref§rms must be guided to the placé bele ﬁhe driver
| punch so that the preformé are positioned there in accurate
orientation.
A mechanism is also known which obviates use of such
previously'fofmed stop préforms by feeding a wire u#ed as
25 material for stops, cutting the wire to an appropriate length

and simultaneously bending the length to make a stop preform



Mich-and driving the stop preformby a driver punch into the tapes.

¥{ this mechanismis provided adjacent a spacejﬁﬁnch intending to
i in the vicinity of an end of ja_space sinultaneously with a form
he space, the resulting appar%

ation 8 _ _ tus as a whol e becones conplicated
‘because jyar] gaf%ﬁﬁﬂ]%”a@l-?d Oz PG eéhé‘r81:8@”@‘%@%%6%;/-' 2 %@“iv%'rag:%nchTh' S makes
r eplacenent e punches very tinme conSum ng.. °Sincé thése punches are

desired sk P& RAS e d OPI AEREPLE, WORNLhOCY nBEhaWaLh dA0/uio damped or - =

di fferen tapes are used, an apparatus satisfying such desire has. .

been callph ddit -2 AGELELi PPntR L hHeeRESAGNt ol RYKNE Qiopt Hef & HeS Provided an ©
apparatus for formng a space in and sifultaneously fixing a stop.to a =
fast ener, iia it \CcBi S i g 06 | At epepEagEALE8RheBURUS STifiHNGLfo ML Which a.
space punch and a driver punch are provided for commobn novenent,
- Char act estiized d gHatshdee appae at gsul@NPGi apPpara ttadsiazy shardle a tubul ar
frame portion; a punch hol der slidably received in said tubular frame
‘porti on bt/ icwnshi ca spacee aadsdr veet opgneies scafmeaimthd 43w punch
hol der; a cutting p.unch provided between said driver punch and the inner
wal | of cxaickrtdated Imaomeppiacen; FThhendekespuripddcemesei dfcasiang. for
. novenent between a position in which it projects into the path of the -~ .
driver pwndhemwermenttime eoneuniopged pdscei dheise whinctnes are out -of the =
‘path of the driver punch novenent; and ' o e
' desired to be easily replaceable when they get worn and/or . S/

'damaged'or_differeht.kihds.of fapes.aré Used, an apparatdé
_satisfying su¢h désire has'bEEn_caIIEd,fqr;_. | E
Accb;dihg’tp.tne;pnesentiinvehtion, there ié;prdyidéd..
an apparatus for forming a!spa;e-§ﬁ aﬁd simuitaneoﬁsly ; .-..
.fixing-a.stbp to a fastenef chain cthisﬁipg of iﬁterengaged
continuous_stringers:infwhich'a spaée-pdnch.and-a_d:iver
hunch'are_providEd'foi.common hoyemgnt, éharacterized'in
thatithe apparatus comprises:
a césing[héving‘a-tﬁbular frame po;tion; S L
a punch holder slidably received in said tubular frame |
portion .and hauing.said spaceland.driver punches connéctgd
to £he punch holder; - _ _ o '_ R  ;_--' f“. x
| “a cutting punch prqvided between said driver punch and |
the inner wall of said tubular frame portion;. |
a bender mounted on said casing for moﬁement_
between'a'position,ianhich it projects into the path of the
driver punch movement and a retracted position in uhich

it is out of the path of the driver punch movement;_and



- 3 - awre feeder for feeding a stop formng wire onto the top of said
bender, said cutting punch having an edge at the margin of the | ower end
thereof to cut said wire by a predetermneg 5 | ength, the [ower end
portion of said cutting punch being bifurcated to forma stop of a ,. =\
bott em si de- opened, ;rectangs, ul SHAPS; 4 0 Lon-with;the der’,.s

cut &ixng punch f%r@ﬁgﬁ havrﬁaygq£ annéf1¢€r§s$?§%gf§9§h¥%iQggganﬁ river,
punch so t i : lggqh ves relative to 10 the cutting pun :
press the ?gg-%?%sgﬁh%f#%ﬁ, sal d-cutting punch and said punch'hdldeP bei ng
connected through ;g NRAGHS BIKEEhARies dhecg4é t 400t RENRRLARYE gdOWn Wit h
the punch holder to a preselected point and thereafter permts only
downwar d nmpwemManlyedf .eddiehldreof ppiicdutiosdes . wThe bpvenpreBevielniked

descri bed by way of exanple with reference to the acconpanyi ng draw ngs,
wher egn: - Rieghgth, The |lows whdagortsish | ohasaydepudtiag pppahabusng
according to one enbodiment of this invention; 20 Fig. 2 is a

per spect i veifivawadfed he digrer o ustof &f ga Hotkbh-aiperbpenetharedfandir oken
away;. Fig. 3 is a perspective view showing relations. between various _
-penches; Fiudar shepe sinhe it ioonlvitkewibé beedeppasatidscefttdmg Fig. 1
showi ng a nechanismfor feeding a stop wre; - 4 - Figs. bAto 5D are
schemati ¢ iplungdt fatitdrer Srowinmg @ channel for slidably guiding said

/- driver punch so that the driver punch moves relative to

10 the cutting punch to press the top of said stop,
said cutting punch and said punch holder being
dOﬁnécted through a méghanism which makes the cutting-
punch move down with the punch holder to a preselected
point and thereaffer.permits only douwnward movement of thg
15 purich holder. = ' '
Theiinvention.wiil be described by way of;examplélm1thJ
- reference to the accompanyingzdrawihgs, whgréin:i
L " Fig. 1 is a longitudinal séctional view of an
apparatus ac;brding to one embodiment of this invention;
- 20 Fig. 2 is“a.berspectivé view of the apparétus of Fig.
1 with a portion_thereof-”brokeh away; -
Fig;;S is a perspective view7showing-nelations_
between various- punchess; | |
Fig. 4 is a side elevational view of the apparatus of

25 " Fig. 1 showing a methahism*qu'feeding_a stop uwire;



“the operations.of various punches; Fig.. 6 is a plan view of a chain in

whi ch #3pace is formed and a stopijsi[}ed; and 5 ~ Fig. 7is a

t ongi { al sectional view of another®enbodi mrent of this invention.

First ke general construction of this invention will be explalneﬂ
referrfingto Figseg nat es S avi ng a
base 1Z2-and a caS|né -.stan nfﬁhﬁhi}#k #ii?ﬁﬁ?ﬁﬁ%?nsT%% g%?ng E»é-

© body- 13 | r passage 14 in ;he_lomer o
. portion thg?%o?58¥%§igg%tF§p%% t he 5ﬁ%|rm;%ﬁ above the chai n passage fofns

~a tubular frame pesli, o8 i3 iah pMARCR P WER %%ﬁl{ silrgev%:%lr%i? ?@ﬁﬁé’eﬂ for

sliding in vertical "direction. A space punc e punch

hol der . 16 byrmedewnd(BOLtoROWR) fikediatariy porti'on of the space.punch
projects fromthe bottom surface of the punch hol der. The space punch 18

has a shin configrigti Gnisnd ilbngleaigaindfll ddiaiand RoTdw BE Hofkst ener 20
el ements 22 at a portion of a continuous fastener chain 21 as shown in Fig..

3 thereby embodiiineng blfethdgs iatretitdom.enents cl anpi ng the beaded edges _of .
~the tapes of the chainto cone off . the beaded edges to forma space of a. '~
predet erm ned Iength.- A die 23 having an opening for receiving the space g
25. punch 18 is provided bel ow t he chain passage 14. The punch hol der 16

i s transversely fBine§,withe gepgerele caasitrugtiicn dfe theml rowdntaioR5yiol a
driver punch 25 for driving-a stop into the tapes in the way explai ned
~later 5b%n§’é§§§lne¢hﬁ§fe€-‘ﬁénﬁuﬁ@h Figsverlt iagd 13+ mitmeral il stesig-

10 nates a casing having a base 12 and a ca51ng body 13 standlng
| uprlght on the base. The caSLng body ‘13 is transversely
formed: with a chaln passage 14 in the lower portlon thereof.uﬂ
The portion of the casing ll_above the chain passage forms
- a tubular-frame portion 15 in Which a punchgholder Lﬁais
15  received for sliding in verticai direction; A space punch
'-18 is secured to the- punch holder 16 by screws . (not shown) -
. so. that a portlon of the space punch pro;ects from the bottom
-_surfaceuof the punch-holder; ‘The space punch 18 has a thln .;;).
_conflguratlon and it shears off the head portlons of fastener |
20 ',elements 22 at a portion of a contlnuous fastener chaln 21
. .as shownuinsFig.-3_therebY~permitting the legs offthe“elementsﬁ"'
clampiné_the»beadedwedgesJof_thextapeSuof the chain to come:
off;the-beaded;edges to form a space of a predetermined
1ength.' A die 23 having an opening for rece1v1ng the space
25, 'punch 18 is prov1ded below the chaln passage 14. |
' The punchgholder 16 is transversely formed With a
_ groove 24 in which.the-head portion 25' of a driver punch 25
for driving a stop into.the.tapes_in the waf explained.laterf

' 4

1



Wwth fhe punch hol der 16 without fixing the punch to the holder by bolts or
the like. A cutting punch 26 is provided between the driver punch 25 and an
i nner wall of the tubular 5 frame portdi on 15. The cutting punch is -
formed with a channel 29 (Fig. 3) in which the driver punch 25 is recel
for vertical novenent. The cutting punch 26 is prevented from npving (1
any_di r ect i oRBgagREr -t FARSvethiec FUNSR 2% ViertdCcaldly JPfes e tWMSR N
‘portion 15. By._this arrange- 10 nment, |ateral novement of the driver
punch 25 is Wi&EB Sheyvewnsh hoiderc L6 widhawic £ v6ing e Rynrhsta Bep 26
whi ch engage e uppe urface of the head portion 25 qf e, driver. punch
to prevent fﬁ?iaéf‘ ggw:i?ﬂj'rt& r?ﬁ'v&%@nb'lg‘te’t h@'c“t}’ttﬁ’ﬁbgpﬁ]‘}fb‘ﬁ" . l%e?l’é%‘fﬁg?%e
driver punch_ 2 a_bender. 27 15 for ndi astop wre is unt on_the
f e ports onStueRn, Sy Britetaunsh, 25 i d S AL i e Ao ffet

t he pat h_of the noyv nt_of, <t he dri v = { i i whi ch
it is ouP of %Fﬁ%‘epgg%%&pnt ﬁ'es dr id\g’eer c&%c%‘é%&h?‘@@%ﬁ%ﬁ I“l”g%’iég f or med
at the Tront gRdagh b3e @aRders)2in Mhic il ldr RLIURINOS | 2 Sfectifea
anvil functions aS a“dié which deforns the stop wr -1nto a :
hot t om openeggrechangy rw e, at indfy idhGOARE TRINGH 26 ts theeGsitély
punch 26. TheOFomer po??ion of the cutting punc %ﬁ?is bifurg§§%d as shown
in Fig. 2 sogibat mbRAnkOWs R Widecidde diwh San &t 1®NE WeWehdeyond
tshe upper surface of the bender 27 without interfering with it. As shown

i 1g. 3, URAhERARaQNS bISahedftuthiA dreFradie tprtivwrl®nd pprthbs atrahge-
cutting punch 26 with respect to the feeding direction of the stop wire 31
is ~ -16 - ment, lateral movement of the driver punch 25 is also - '

prevented. 'The cutting punch 26-also.inc1udes a step 26°'
which_engageS'the7upper'surface of the head portion 25' of
the driver punch to prevent further downward movement of tﬁe
" cutting punch 26. Beneath the driver punch 25, a bender 27
15  for bending a Stdp wife is mounted on the.frame portion 15
- for moveﬁent'betweéﬁ a pbsition.injWhich'it'extends into the
-~ path éf'the mofeméntfof-ﬁhe driveﬁ'punch'ZS'and'a position
(,_/ S in:'which it is out df'the-path of_thé driVer'punch'movement. -
An anvil 28 is formed at the front end of the bender 27.
20 As will be expiaihed later?fthe anvil'functiénsfas'a die
¢ EE -'whiéh deforms Ehé'stop wire 31 into a bottom-opened rectangular
: configufation in cooperation with the cutting punch 26.
. 'The lower portion of the cutting punch 26 is bifﬁrcated
as shown in'Fig..Z SO.that the lower'portion of the punch
25 can move down beYond“the-uppervsurfaCe'df the bender'27 without
interfering with it. As shown in Fig. 3, upstream one (26a)
of the legs at the lower end portion of the cutting punch 26

with respect to the feeding direction of the stop wire 31 is



-pfovided with a generally tfiangular edge 32 along the outer margin theréof
'so thgt~the stop wire 31 fed onto theganvil 28 is cut when the cutting

punc descends to forma stop blank 33 of a predetermnined | ength having
poi ntedIpposite 5 ends. During this cutting operation, a structure 34 -
for gw-di i %h! 8 3énbi¥ashLORSiaRqRIHE edgdS INAISHY il RIWES: 26
further dggﬁéﬂggégg?é?hcﬁtgiﬁg'0? ?h Bnghldc edd ¢

e stop wre 3I,. the two legs 26a and |
26b bend ther9pROshELe8RIsBOLhheNEhef sthe $iite Diaded britwuihd henwili 28 23‘“
and formthe Stop blank 10 - into a bottom opened rectangul ar configuration-
"~ which is de§i sed hMehheneppattivg’ ponchf 2thdervdrdsanth tiwem rmestop des of
“the legs. Camsurfaces 35 and 36 are fornmed on the bender 27 and the
cutting pupTénR633regpacpiredeyermdnedatl enigih thaying tpoipirdcdppEsitet her
. descends after formation of the stop 15 the cam surfaces contact each
other 30 rendact Dheibgndbdsaguitting loperatdiont a. sipruapEd 3 EoPosition

.in which the anvil is out ot:the pat h oﬂ-the movenent of the driverpunch
- 25.  Thus, gehdiBgophes stopamiyes dgpSunstions ag a g egPrHithaccetitingg
punch 26. 20 The cutting punch 26 is connected to the punch_hol der

16 so t hatpunehc@dbt Engthenc Regeeddvd 2 HaF Rt T PR D UFEIP B ERr 340 a
presel ected point, but does naqt follow further downward venent of Lthe .-
© punch hol dEhe trer 1RgRi A§3 AFE J8& ASh TR QRRRSL TS 1 p%?éfh%:“%w he
unch hol dBRELBEPR; BUaRS Ay FRARE S ATVAL (10 Ut IS b Tt 2E R oPball N
SIS LRGN cl GRS T
 defined by the upper surface of thg,anyil_and the-ipner sides
of thé légs.” Cgm;sﬁtfa¢es=35_an& 3§-are_forméd on.the bender
- 27:ahd-the-¢utti§§-punch 2&; respecﬁively, so that when the
,cuﬁting punch 26'fuﬁthe:fdescénds~after_formation:of the stop
15 .the.cam;surfacesfcontact“each'otﬁef to :e%raqtzthe_bender
- against the forcefof'guspﬁing 39 to;a_positipn_in which the
anvii'is oﬁt.dfwthe path'df the movement of the driver punch
- 25.  Thus, the stdp ié'finally supported only by the legs  e
of the cutting punch 26. | . '
20 o - The'cutting punch 26 is connected to the punch_holder
.16 s; that the cutting- punch descen@snfqgether with the punch
' holder to a preselected point, but does not follow.further
'ddeﬁard movement of thefpunch holder. For making this
.operation possible, the upper ehd_of the cutting punch 26 is
_25 connected to a.bracket_42 projecting from the punch holder
16 through two links 38 and 41 pivotally connected to each
_dther'by pin;37; Particﬁlarly, the upper end of the cutting

punch 26.is pivotally connected to the lower end of the link



- 7 - 38 by a pin 37a and the upper end of the link 41 is pivotally
connected to the bracket 42 by a pin.3Zbs _The distance between the pingz
37a and 37b is so selected that the conbina- tion of the |links 38 and

outMardIy expands. In other words, 5 the | owernost position of ;he.'f
37a s determgigsk by Sigagra aRAtthet wppart BadsbEptRe 19hk! ke G PikeHAINGH
26 the head portion 25" of the driver punch 25 and the position of the

pin 37a det er¢dmesctéd tbsthachraekueen2t be ai pin333band Théb disBande
surface 43 is provided in the tubular franme 10 portion 15 to prevent
outward exparisetweer the pinbi3a&i andoB7bhésl sbksel@cied 4hato thieatconbeina-
downward novenent of the punch holder 16 in.the range in which this surface-
works is diretidy of abkei 1inkist38t andcdit ongwprddly 28pabdshapdeh lodher abrds,.
swi ngably nounted on the frame portion 15 and biased 15 by a spring 46
toward tife pdshe i kowermostcposheicnwef the pént Bda 45 detgamdmed tive epdape-
surface 43. As the punch .. holder 16 continues its downward novement, the
conbi nati on dleRfoetviRanzphgngtar 26nesfotheorusfdage PERCHNiZ0h ake the de
~surface 43 and q¥tmardl engndg against the'for;g of the 20 sprngb46
pernmitting oS24 RPEH fol def ‘thet Brd¥sTeRYNCHNS St ARANFIes POFISdRi t ed |
that the links_.38 and, 41_co ut of the. gui,de surface. just hefore the._
Loner end of ThetRa RHAg3 FAniRCSEnTBgENELS, HESERRES. D HE L e, BIFR O
net t,o danmage pes...Ltn this.condiition, _th ttin unc 5 xerts.
do&aﬁafdlykﬁﬁégf% Tor%%l%ﬁegFﬁg?ﬁg-gén%?igﬁogﬁd%ﬁel %P%@QE%Paaﬁuﬁi e,
.the sto I XI af & 0p . cap. o] whis| :ape d r.dl.y: hel d.
Al 't hougﬁ'({ he i n‘gi)% i%???a deggggaggtgr&%\geﬁftggﬁfﬁg% g)%?a ey%%\\?ﬁﬁ#%t&f}t he
.1 nner . of the_links_38 and 41 so that the downward movement of the
- punch holder 16 in.the range in which this surface works is
' directly transmitted'to the cutting punch 26;:_L-shaped lever
44 is swingably_mounted on the frame portion 15 and biased
15 by.a.springi46'toward.the position ih which the lower end
portion 45 is beneath the guidé surface 43. As_ﬁhe.punch'

.. holder 16 péntinues its downward movement, the_combinatidn..
of the links 38 and 41 comes out of engagement with the guide
surface 43 and outwardly expands against the force of the

20 spring 46 permitting only the punch holder 16 to descend.
The timing is so selected that the links 38 and 41 come out
of the-guide.sufféce¢just before the lower end of the cutting

.punch 26 reaches the tapes of the chain_Zl_sqlas_nct:to
damage the tapes. In this qpnditibn,:;he cutting_ﬁungh

25  exerts downwafdly directed ‘force due to the fungtiqp of the

-spring 46. _Therefore, the stop fixing opefation.can_be_done.

while the_tapes.are downwardly held. Although the pins 37,

37a and 37b are prevented from axially moving by the inner



- 8 - walls of the frame portion 15, they can be easily.renoved fromthe
linkse38-and 41 if the punch holder 16 is taken. away fromthe- frane

por t/i dx/15 thereby permtting the two8punches 25 and 26 to be easily

di sas I'ed fromthe punch 5 hol der 16. A bending die portion 51 is

for “on the_ casing. 11 bel ow the driver punch 25 to.inwardly bend the Iegs
“of the st opablsaef tgb9 fepaer oz ties ﬂépe§hﬁ&tqaa<heueasEQth§meed R
- depressing_operation of the.driver punch 25. The.chain 10 passage o

“includes ubpeP ERS ﬁlﬂﬁﬁdé§ gndafd 35 Fhe Pyweh diediderydi®ids Sakerl 55 in

_the inlet and optlet; |ons to |de The, upper de 52 is
" pivotal |y #a%t 6580t ?‘ FFﬂﬁ‘epﬁﬁ %Wrﬁlw ?@%‘?@%I‘g&ﬁ/s ¥R ased to

| ﬁoFSZ'r“°"?¢3%%%%2¥F§%S'9393t ?§&$§"é"@-§ﬁg 3ok Trm i, RO, g

rod 6 THe1 gggnfgtlng rod is- connected to the punch hol-der 16 by a pin.
62, Is prn 'S al so easily renmovable; as are the plns 37, 37a and 37b,

_fron1the punch hojd y | e 6 t he
-upper portion. their\eg é%‘g g&é S%Qtl IP‘ 5E‘brll %Jrn%rre po l}%rf:{%'ﬁ%]aier eby
opermitti n@b@'léﬁoﬂﬁécatﬂ?ei?e?ﬁﬁéﬁ bBetBuaﬁbea%h@%eamﬂ e NeeE igge rod

61. A vertical hole ,63 is forned in the punch™holder 16. ATegistration .

" menber 64 $tope8®i a8dth8yt penbetatbokheDaRRE! o25 the VMt @1 Qdiedol e. -

Cross pins 65 and 66 -are fixed in the hole 63 and extend in slots 67 and 68 s
in the regiepressing nepeeatE4nwbieckhies ddawewn plinchbizssed The aisdi ng. \)

- Therefore the cross pins regul ate .the novenment of the registration.
10 passage includes upper chain guldes 52 and 53 and lower
| chain guldes_54-and-55 ln.the-;nlet and.outlet portlons to
Hgﬁidefthe'chaih,' The'uéperyéﬁiae"52 is"piyotaliy'mounted.
on the frame portion 15 by pln 56 and is. always blased to
a p051tlon for compre551ng the chaln by ‘a.spring 57.
15 "+ The punch holder 16 is connected to a ram 58 of a
7preée machlne'through a connectlng'rod'ﬁl. The connectlng
hi rod is connected to the punch holder 16 by a pln 62.. This
| pin 62 is also ea511y removable,_as are the pins 37, 37a and \_}
37b, from the punch holder 16 by raising the punch holder
20 16 so that the upper portion thereof extends- from the tubular-
iframespoftion'is.theféby.permitting'disconhection-between - h:,é't
'the”puhch.holder'and“the connecting rod 61. .
'”A.vertiCal”hole 63 is formed in the puhch holder 165_.
A reglstratlon member 64 is recelved in the hole for movementji'
25 relatlve to the hole. Cross pins 65 and 66 are fixed in
the hole 63 and extend in slots 67 and 68 in the registration'
member 64 whlch is downwardly blased by a sprlng. Therefore, .

the cross pins regulate the.movement of the reglstratlon



9 nmenber. The configurations of the slots 67 and 68 are so sel ected thg
the I ower end of the registration nenber 64 swings rightward as seen
Fig. 1 as the registration nmenber aneS'meard relative to the punch
16. The 5 ‘lower end of the registration nenber 64 constitutes claw
.portions 71 which enter the s

Fig&{*llandifﬁmﬁﬁﬁralTbﬁ ges b%ﬁ?g 3§ﬁgaggt& %?S§h%gﬁghfégﬁa% 2§EQ?Q% o
heste reoul t BELETERHoRRAr FRSoToOVRE BPABA: 556, ERASEFALLCRUASHEES &F as

the waste | oablibaf ofiaheiesl Rr 88l 1R Pl AR EReFeRia oS\ TE St
210 B e A spOC oL Eppbsaio ot <

provi ded gi t  &,LAMNLABRNEL U8 $EGHEEHatRBhehBmbERE 6aWcBR S8R te ditw

“outwardly swung when the punch hdol der 16 reaches a predeterm ned poi nt
during its doyowei@ng0YEHRicKOentby $RBPSMANLNOBpAREYE PR tidRnC @leHeritare 77
on- the camnenber * 76 and the camfollower 78 nounted.on the swi ng |ever
- 75. The swi ngofeyré dhain.bi ased rightwardly as seen in the drawing by a
spring 81 so that it resunmes the original position when the punch hol der
rises. A tapered chabnefFi@s. 18ands2fonumeérad 7R2edesighatest iamn adfr iduet
swing lever 75 and a rol |- holder 83 is pivotally nounted on the side of. the
© SW | ever twhiihc@isbbatgesr pdeshunnekd8diopehsoughe ar ablzzile J& i8G the

. supports a pair of gripper rolls 84 so . ' '

10 bender 27 to blow off the waste resulting from shearing of

the elémentS'by_the space punch 18 so as to avoid misshaping
- of the'stop which would otherwise occur.when a piece of the
waste leaps onto the stop wire'3l. . |
| A feeding meéhénism'for.stop'ﬁiré 31 is shown in
15 . Fig. 4 to inclﬁ&e.a swing lever 75 pivotaily mounted on a
‘bracket 74 projecting from £hé.frameﬂportion 15. The punch
holder 16 is pr6vided with a cam member 76 secured thereto.
< The'swing.léver 75‘isfou£wardly swung when the punch holder
16 reaches a predetermined point during its downward movement
20, by cooperation between the cam surface 77 on"the cam member
v -~ 76 and the cam follower 78 mounted.on the.swingslevér 75.
e . The swing lever 75 is biaséd'fightWérdly*as~§een in the
. drawing by a spring 81 so that it resumes the original
- position when the punch holder ;iées. A tapered channel
25 2'82lis'formed in the 16Wer portion of the swing lever 75
- and a roll holaér 83 is pivotally-mountéd on~the:side_of
the swing lever to which the tapgred-channel 82 opens.

The roll holder 83 supports a pair of gripper rolls 84 so



- 10 ~ that the rolls transversely extend in the tapered channel 82 and can
HAhin certain range with respecfyto the roll hol der. The rol

}is biased rightwardly by a spring 85 and the rlghtmard novenent

Ys'| holder 5 is prevented by a stopper (not shown) so that the

- rol | horderHaakand ft%lll@'ﬁfé}fhvfél%’ﬂ%rbﬁi@n&"‘ﬁw (taféPdal gfRhhad! W 1N
~the tapered channel 82, roll hol der 83 grlpper 4 and spring 85 aft

-al o prOVIQed&mdﬂaadxﬁhﬂhkSMhthiH“téftﬁEﬁﬂréﬁbéWWE@hafés% Lcabegdnhly the___
..corresponding nunerals 10 with a prine. Wen the punch hol der 16 descends .-
“and the swredll doddets sWheyxolll \Wokler 83 Ooisli A sed t PEgREVRBELy By S 84
-receive forces fromthe walls of the channél 82 and the Wire 31 1n the
“directi-on Rospstingt i85y ande the prightvwadd davdmehbase e roilenoiaehe

'h.tapered configuration. Therefore, the rolls 84 pernit outward swi ng of the

' _opp05|tely

- swi ng Beveds7prvended &y molmm winat sHawn)ngsa htlsabpehattobl hbokdesel | s
84 apply weak frictional force to the wire 31 in leftward direction.

However, sitAkes| &hewpes itdoamshover xnu;hﬂrﬁ;awnng;theamstle@ntlcab

gripper rolls 84" to the narrower side of the ta , the wire- does not .
‘move - gri pp¥dthy Hfe tAperedg phanngle B hehindirl ho@;, 1@¥mer¢ﬁbssw ng ,

~“l'ever. 75 syings ;in the opposite direction due to the function of the spring:

e o Bt Big Gpaiae B e adis REPYAARA @R of oAetags L (1B0Sw ng

1 th ffect of th roII 84 and 84' which operate s
ooosi 1 o yTEOPRRELVE m%%ék?oéﬁa s  piRAeT 1 sasineae \J”

_i?thls fgvan%ggﬁng BElhE? wre. Thus feedlng _
- When the punch holder 16 descends. and the swing leter l;
575 swzngs outwardly accordlngly, the grlpper rolls 84 receive
forces from the walls of_the.channel 82,ahd the wrre 31 .
~.in the direction for:shifting_the gripper rolls to the base
.15 :side:oflthe'tapered configuration.' Therefore, the rolls 84'
‘-permlt outward sw1ng of the swing lever. 75 w1thout grlpplng
- the wire. Durlng thls operatlon, the rolls 84 apply weak
frictional-force to the.w1re 31 in leftward direction. \;)
‘However, since leftward movement of the wire tends to shlft .
20 -the grlpper rolls 84' to the narrower 51de of the taper, the
'-w1re,does;not,movengr;pped.by-the.rolls-84?. ‘When the punch:
-holder;lﬁlrises,vthe-swing;lefer_75-swings in the opposite
direction;duento_the function offthe spring 8l. . During this.
;operation,lthe wire.3l.rightWardlY'moyes with_the.swing lever
25 - by the effect of the gripper rollslaé and;84'.which operate
.oppositely to. what is previously explained... The gripper
rolls 84"perm1t thls advancement of.the wire. Thus, feeding

of the wire 31 of. the amount correspondlng to the extent of



of the-wire 31 of the anount corresponding to the extent of t he swiAQ,Qf
the swing lever 75 is achieved. The amount_of the wire feeding can -@
adj usted by changing.the original position of the swing |ever by means 0
an adjuster- screw 86. The operation of the apparatus of the invention wll

5 .be explaipgdgyihie octNaiHe Zwirky | FSTENS ol YagWv@nedd- thheughothe offai n
passage 14 by an unshown feedi ng nechani sm Wen the novenent of the chain

s Stopped. , thewavecEdaalidny dbh descadfisseed bpeckinydingr thensriginhlt he
reglstratlon menber 64 enter the spaces between the fastener el enents of
the 10  chappsitivn bE tdawnswaish Nhyese by ahedhs gfinah adfustet6saumeus86he
registration nmenber rightwardly swing as explained before by a
predet er ni ned anountTheBppdistigreraf | tne appacatus ¢f thecknyvention will
_provisionally indexed by the feeding mechanismis further accuratel¥ '
regi stergd. beueixpdatitiesi.15 Thelovhadl di2hoientncrenental binaAvABFEe: | ¥G°uﬁﬁe
cutting. punch 26 noves fromthe position of Fig. 5A_to the position g
5B to cut th&hsi chadn msﬁaqﬁslgebm 2R JupshewRhEeading fzecganﬁéwm i ¥
‘a stop of a bottom opened rectangul ar conflguratlon As t he 5 ;E hoh er ,
further descdi@s moviemeR;: ofchaRChain el FaSFOPRES tBhFhEuBSB Paf®n ~of . the

f 35 and, 36 3 Kk he f
£he culting GRRERStE A | The Q?ﬁeﬁgﬂs%ﬁar TRbchERL THTE %%5%380"‘"%%32?
 SRout der a8 %3%“% i ?ﬂ??%’%%%raé‘gw t@ﬁe‘:!&%‘*@?ﬁgugi SR oo

reven e cut g punch from
nmovi ng down .ond  the I ne.ekht leglétrt 11180
punch p ssesqF%éltapes 0 g?ﬁ&h%gge%ﬁﬁt %ggﬁh o?geEor a position’

: . makes the reglstrat;on member rlghtwardly swing as explained '
befere by a:predetermined-amount. By this operation, the
chain 21 which is provisionally indexed by the feeding

' mechanism is further accurately registered.. During this

15 downward movement of the punch hbldef;lG,'the;Cuttingppuncﬁ
26 moves from the. position of. Flg. 5A to the position: of |
.Flg. SB to cut the wire 31 which has been fed onto the anv1l
28 to form it into a stop of a bottom—opened rectangula;
configuration- As the.punch holder 16 further descends, the

20  bender 27 retracts due to the cooperation of. the cam surfaces

- 35 55d 36 (Fig. 3) making the formed stop supported solely
by the cutting punch 26. During further downward movement
;ef the punéh_holder'ls,,engagement_between a shoulder 47 of
 the cutting punch 26 and a shoulder. 48 of the frame portion
25 . 15'prevents the cutting punch from moving down. beyond-the
_position in which the lower end of the cutting puqch-presses
the tapes of the chain 21 Qith'a weak force or a position

just above the first said position.  On the other hand, the



-fust‘above t he first said position. On the ot her hand, t-he - 12- -driver

punch and the space punch 18 conth¥? .o descend with the punch hol der
16 soiyfagt the space punch 18 shears off the heads of the fastener elenents
and tR¢ driver punch 25 drives the stop into the tapes while- the inner
wal'ls ot 5 driver | panglr 25 oand 26Re a8fadbpahchh e 8C ubhitaauRUReh a2 Hgle the

N

'stop to make -t he bending die portion 51 bend the | egs of the stop to fix<"
the stop orwitke theesumshsholdernl&i go. thEtakle5bpacs padchha g etheafs >4
- ‘the-el ements. fromwhich the heads are cut lose their ability to clanp )
- the. beaded afifycthefhesds 10f thepfastenbryelanentbenntlr aeadrifewn pundh 0.
:3 to forman element free space (Fig. 6). During this operation, the waste

~ -of the cut % <hekites dkke bstaw brtobhhehbapes whiket khendnner ¥alls of

“Therefore, the waste does not interfere with the operation of the punches
“in 't he Sextth§ e ParelrRfie2fRinand 1260 af| the ¢otkingabvadhwiitl guikde
conmbination.of the I'inks 38 and 41 extends due to engagenent with the cam
‘surface 43 T ¥R TheR (TR Pemdingediespasting é&i gend!_ thel deige ofosi -
“br edet or i (91 SRR (CA-F 5% RH0P (SR EDEI E4P6S 256 SBNBatBaF JaPh SCespect
a1 pivotal T abec oD Bl T HE AT el pRne 8]  From anehs te Beadmo
16T onevar Y SENIHONR L0RL AN |t BURE (8 bBragh RdREEn S S
What .ﬁ%_r'ecﬂﬁﬂééj,iiaaéf]afaifetﬁé&?éff&rpggcghown: 1n Fig. 3 to form an L
B ' eiemenfzfree'spaceT(Fig. 6) . . During this operationw_fhe
'Wasﬁer§ffthe:¢nt elements:aré"bIOWn off by the air from the
nozzle 73.° Therefore, the waste does not-iﬁterfere“with-the_{[ .
Qpe:afibn of the puhches.in the next cycle. :Then the punch |
. 23_ 15' _holder-lG-is-raised-while the cpmbinatioh of the 1inké 38
fahd;4l extend5=due té;engagement-with the;cam surface 43 to
make:the-éutting punéh 26 resume:thé original rel;tive posi-
tion with respect to-ﬁhe other punchés. Then  the chain 21 o
is advapced—by a pfedetermined amount and the identical cygle‘\~)"
.20 . is.gepeated. |
| :'.Withi:espect%to the_embodiment‘explaihed above, the
combiﬁation.6£ the“th-links 38 and 41 pivotaliy cénnected
.to.eaéh?bﬁher by the_pih'37 is shownuas an example of a
_mechghigm.ﬁot:connecting the cutfing'punch 26 to the punch
25 - hbiderﬂlé;  However, tﬁis.invention is not limited to use of
' Such m§chanism,l.What is required is that the cutting punch'

deseen@*with-the punch holder 16 within a certain range of

.itS'dowﬁward movement and'theréafter become upwardly movable



desceﬁd wi th the punch holder 16 wthin a certain range of its down
novenent and thereafter becone upwardly novabl.e - 13 - relative,
punch hol der whereby the cutting punch'ddES'not damage t he tapes

for'.cutting of the el ements and driving of.the stop. Fig. 7 shows

nDdle- 5 ERLASAVEr tondhte ARG RS Qnﬂh%ﬁﬁbﬁ;?ﬂﬂﬁFQﬁﬁ%Q&lEﬁ%Chwﬁ%?ﬁln
conmponent s |dent|cal with those in 1 are designated b t he sane

uer Al 5. THEYGaRARS IR S5 e GHRLR PX | RS9 PEYh

Staye ﬁltﬁﬂiﬁﬂ o, ML ! W 5 AT A p#?%t‘g‘ﬁt:él?fgu(ﬁfgghonl
the punch. hehder and icasen n@fﬁ@%%ﬂ SRS Lot 2" shory-

spring. The sSw ngable nnvene I STegula

; |
o eh 023 s BREIBECD e el MR 0 £ AotEiLy %gfa%*%*ﬁ%%%?f%ﬁm yiloEein
so that the cs&%%@%scaae@m Wlﬁl:hﬂlp&}ﬁfsee% FPid he %Ar'cws L e Z6py

When the punch | der 16 descends e cuttlng punch 26 so descends
accordi ngl y. théheamehenfmdralng Puiheh cﬁﬁ{EJ. drth SEOPLY ddnrdetéd £§CEhYES

upwardly directed force fromthe wre. wever, since the engagenent

between the phachdeoblderoflle sy Iaatspa:ﬁ:?g egrnd viﬁlﬂ:wpi?@rnﬁhﬂly)flﬁ hetsuttéag
pﬁﬂgh 26 prevents the cutting punch from noving upwardly relative to the

h hol der cbdittienc siot ithatpwheh cuiteingl@undlogetayes im tthe hil pustchated
hol der. The configuration of the guide groove 94 is 25 so sel ected that
just belore phsittdeor. edd laftath®uist ipdgrotally mounted on the punch
| holder and biased in counter-clockwise direction by an unshown

spring. The'suingable movement-of the.latch is regulated by
a pin 93 mounted on-the lower end thereof and received in a
guide groove 94._ The latch 92 is also provided with.a
15'. shoulder 95 at the lower end thereof so that the shoulder can
| 'engage the upper end of the cuttlng-punch 26.. When the punch
' holder 16 descends, the cuttlng punch 26 also descends
.K,/ ' ' accordlngly; When the cutting punch contacts-the stop wire-
31, it receives upwardly directed force from the wire.
20 However, since the engagement between the shoulder 95:of the
t - latch 92 and the upper end of the'cutting punch 26 prevents
- | - the cutting punch from moving upwardly relative to thé punch
"holder 16, the cutting punch moves down together'With'the
punch holder. The configuratlon of the'guide'groove'94 is
. 25 so selected that just before the lower end of the-cutting.
‘punch 26 contacts the tapes of the chain'21,-the-latch 92
,sw1ngs leftward (as shown by the phantom lines in Flg. 7}

and the shoulder 95 disengages the cuttlng punch 26. Thus, .



punch 26 contacts the tapes of the chain 21, the latch 92 swings |leftward

(as shown by the phantomlines in Fig. 7) and the shoul der 95 di sengages
Cush\i-ng punch 26." Thus, - 14= Xven if the lower end of the cutting

f tacts the tapes, the cutting punch is kept in this position

W t Rout /pressing the tapes with a strong force. CbhgresSion of the spring - .

91 peesit seven iE theudewer madkabhtthe epketingcpusch eentactsethevyen thHe,

‘punch holder rises, the latch is gquided by the groove 94 to rightwardly

swing ther éBP%sGM%GQW%SR‘F}‘%h i kepenin EhisoRPERELOS VREREBE can -

- engage the upper, end_of the cutting punch 26, An unshown. stopper _nmay be _

provided bEERESHINENG AAPSR M A FEHRAY HECESR T | rGoBBESARBHOEG EES ¢ hat

thai o and" SERFES ) he L PRl il ARPNRLY ASDLASHE BRCChEPERRRH 100 o
| i N i t I iX}r op_t0: a : B Lo

B TS engBiaet T4 R Shd i ot 20 910 L EoLARCLAEBR, 80803050 N
Domers Soo, MO GRind VT, BB ot RS, LiBlaby Higlmily apr i
“hol der - sl i i\ iIRC 8inVafhidh Said %ﬁ%&@érf'§gn@n@@é&foeaﬁnenaaggnghgai d e

“space and driver punches connect e o
L 'upper;énd-ofﬂthe'cutting'punch 26. An unshown -stopper may

" be prévidéd-betweén-the frame porfion'IS-and the cutting . \./ .
10 pﬁhcﬁ'l&ﬂso that the ¢utting.punCH_surely Stops just before

it contacts the tapes of the chain*anafstays-there,-



10 “to the punch hol der; a cutting punch provi i ver
punch and the inner wall of said tubular frane nDunted on
sai d casing for novenment between a position in QL"E |nt o-the
pat h of the driver. 15 punch novenert Bhd-a retrac ¢

it ks out of the path of the driver punch novenent; and a mnre feed
feedjng a stqgaﬁg@ﬂrng wire onto. the top of said bender, said cutti
punch havi ng”"an edge at the margin of the 20 Ioger end thereof éo cut
said wre. bysa predeternmined. en he ] ower en ortion_of ,said cutting
punch bePng |furca§\&1 AF S g%ﬁ%nﬁ?ﬁmﬁPQKEt%ﬁﬁ%gdeno%%ﬂeﬂ;WBEEéﬁSBPéﬁy
~shape in coo (o] e sald cuttin c t he avin
channel. for Eﬁ&ghgl %‘ \gur% El% sé(?l réll}/e ith %%r9§£%€l?$l IE-Slnrtﬁ?d:F%}gFgeg :
'punch noves 0 dhe o] id_stop,
said cutti ngagtﬁgh bu sald %un dnr?"h IH Jl}) %5%%%%%’?%% ?ﬂ%oﬁg Taver

-mechani s whi;gh Eaggg he .p

hol der t%]a gregelecte p0|nt an( hereé??er pernr a Bé%%g?é o gﬁ%ﬁt
of . the pUﬂChhéohﬁﬁhra%us com@}fggguaius accordlng to Clalnrl further '
characterized in that said driver punch is-prevented fromvertical- -

movenent 5 rel ati we ch@isgl haRdmgh ahdai by ﬁ%'%@r@;&ﬁoove formed on
~the punch hol der .and from l'ateral -novenent relative t he punch hol der by

Qggfrng sai d channalpuﬁthtmarﬂdﬁldﬁidﬁny1rébelvedvhﬁPQQi@tHﬁbﬁﬁ&?rﬂkaﬁe
to aim1 further.characterized

portion and having said space and driver punches connected

10 _to-the.punch holder;
a cuttinglpunch provided between eaid-driveﬁ punch and
the inner wall of said.tubulér frame portion;
fa;bender mounted.on said .casing for movement between
fa;position-in which it projects into the path of_the driver:
.15 punch movement and a-retracted position in'which.it is out
.,gf”theepath of.the-d:iver-punch movement; and
a wire feeder for feedihg a stop forming wire onto.
the top of said bender,
said cutting puhch having an edge at the margin of_the
~20 lower end thereof to cut said wire by a predetermined 1eﬁgth,
the lower end portion of said cutting éunch being bifurcated
to form a stop of a bqttom—side—opened rectangular shape in
cooperatioﬁ with the bender, said cutting punch:further having
a channel.fpf elidablylguiding said driver punch so that the
25  driver punch meves relative fo the cutting punch to press
the top of said stop,
said cﬁtting puncﬁ and said punch holder being cohnected

through a. mechanism which makes the cutting punch move down



in that sa connecting said cutting punch and 10 sai d
punch kol d!em,mmnfm&mllﬂm means i nct U ng two |ink nmenbers pivotally:
conneg to eacht otthers by a pin with the opposite ends of the kink neans
' otally connected to the punch holder and the cutting punch: by

-spewuthehhs pwhch devhdar fax e -presqlaviesd | poisti andi hhenmpafisefr om

i

pi ns,
col- 15 ~lapsing within predetermi ned range of the downward novement of .
the punch hpegedtsionly dawrmard aawemercoralf rche coWhahhaldert her hef
characterized in that said mechanismfor connecting said cutting punch and -
sai d punch Rel der éamgppaxatus @caeyding ate Chaimekt furthbepocharactpuishd
hol der by. a p|n and haV| a shoul der engageable with a portion_of the
“cutting pundR thedn é%%¥§§u?qqﬁP InRFeYIP e oFOR oher hiGal cRovamgnt

hat LS?JQ%&%GWS 2, or 5%%# et diafder é&‘ii‘??pwf Y 1R BERRYE nEpABRdoan

t It
ppar ot ue. AEE8, BURGT GOUER ARt AP IR LT SRt £ Fabacike: ha: SBa o
pins can beedaiongid b%@lgsa%}ﬂ,gwa% "G ffhe ok OTRY °GuLLRRY! BEALHDY a7

frame porti

.

3. An apparatus accordlng to Claim- i further characterized
in that sald mechanlsm for connecting sald cutting punch and \_)
10 said punch holder comprlses link means 1nclud1ng two link
members plvotally'connected to gaqh"other by a pin with the
opposite ends oﬁ the link.means=being pivotally'conneéted to -
the-pﬁnch'holdér.and.the-cutting punéh-by‘pinsy respectively,
;nd a cam surface for'preventing-said link means from col-
15 laﬁéing-within.predéterhined range of the' downward moégment
of the punch holder. o
4. An apparatus.acéordingfto Claim 1 further'charadtérized
in that said mechanism £Or connectiﬁg~said cuﬁting punch and
said puhch holder comprises a latch pivotally connected to .
20 the punch holder by a pin and having a shoulder engageable
witﬁ a. portion of the cutting punch, means for biasing the.

latch to a poSition“in which said shoulder engages said

‘7-‘? ‘hb = .

cutting punch, and means fof-swinging the latch so-that.said
shOulder-moves off*the cutting pﬁnch when the punch holder

25 reaches’a.predetermined point dﬁring its downward movement.
5. - An apparatus according to Claim 3 or 4 further charac- |
terized in that said pins can be disassembled when said punch

holder is removed from the tubular frame: portion.




