2150214 METHOD AND APPARATUS FOR.FORM NG A SPACE SECTION IN A PAIR OF :
CONTI NUOUS CONCEALED- SLI DE- FASTENER STRI NGERS The present invention | ates |
t ot he production of slide fasteners, and nore particularly..to a négﬁod of
ang/am appar atus for formng an elenent free space section in a pair of; :
conti nuous-5 conceal ed-sl i de-f ast ener stringers. A nunber q%lgfg i for
t he purpose descri bed above are known in which a chain.of i g; g@
filamentary coupling elements attached by -sewn stitches to a pair of -

~continuous.tapes along their folded inner 10 |ongitudinal edges.is cut for

‘a l'ength corresponding to the length of an el ement-free space section by
‘means of .a punch and a die. It has been a common practice to this end that
the tapes are pulled apart locally in order to allow the punch to enter

bet ween the adjacent 15 tape. edges so that the cutting of the coupling

el ements is acconplished without cutting the tapes. However, pulling the
~tapes locally would often make the tapes to becone unrecoverably deformed
or otherw se damaged. Further, due to thig tape pulling, an increased rate
of . -2- production with the prior apparatus is difficult" to achieve.

Such prior art-is. exen'p!mﬂmedm NpsARRasUsnFOR ‘FORMING. A SPACE
SECTION IN A PAIR OF CONTINUOUS
CONCEALED-_-SLIDE FAST-ENER STRINGERS :
" The preseﬁt invention relates to-the'production
of slide fésteqers}Vand:more:particﬁlarlywto:a-methodﬂ
z-of_and an apparatue for . forming anfelementéfree.Space
seetiop:in_a-pair.of.contiﬁuous |
.5-:conoealed-elide-faetener stringereu
_ A number of dev1ces for the: purpose descrlbed
: above are known 1n whlch a chaln of 1nterengaged |
: fllamentary coupling elements attachedgby sewn stltchee '
to a pair of-SOntinuous tapeSJalong.their'folded;iAner .
i _ 10 longitudinal'edges is cﬁt for a length corresponding to
the length of an element-free space section by means of
a punch and a die. It has been a common-practice to
this end that the tapes are pulled apart locally in
order to allow the punch to enter between the. adjacent
15 tape edges so that the cutting of the coupling'elements
is accomplished without'cutting the tapes. However, -
pulling the tapes locally would often make the fapes to

become unrecoverably deformed or otherwise damaged.

Further, due to this tape pulling, an increased rate of
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i ssued Decenber 28, 1985, and French Patent 1,561, 401,
A sol ution has been proposed by Japanese Uility

i ssued

[ication (Jikkosho) 51-4802, in which a guide menber having a :
forward end portion is enployed to force the adjacent f'ol ded tape\J

edge pertions split to expose head portions of a series of 10 t

i nt erengaged coupling el ements.

he. --

A punch is noved toward a die through a

reclangul ar opening in the guide menber to cut the exposed head portions of .
“the:coupling el erents supported -or the d|e However, -since it is necessary
"to force the guide nmenber against the 15 coupling el ements all :

time, : hi grpspiust faedith dthe IR ifors appar adwsi rigedd fifhcgdgh tehe appar at us -

the

cannot be achleved and the coupling el enents ,can_be _easily damaged by the
o

gui de mentRGR1gYR ¢ hefuch PEiQLs aﬁrtl
coupllng

folded ta
perfectly
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_conti-nuous .tapes carrying -3
R Model Publlcatlon (Jlkkosho) 51 4802, in whlch a gulde .

Co10

'"HfhiS“

'-member having a‘ taperlng forward end portlon is

IVemployed to-force the adjacent folded tape edge

e;portlons Spllt to expose head- portlons of a series of

20

25

the 1nterengaged coupllng elements. A punch is . moved

toward a die through a reclangular opening in the gu1de"

member to cut the exposed head portions of the coupllng

elementS'supported-on.the-die. However, since it is.

~necessary;to-fotce the guide member against thé

;coupling-elements-all the time;:high-speed_feeding of

achieved, and the coupling elements can be easily'-'

-damaged by.the-guide member.- Further, in this prior

apparatus, the head portlons of the coupllng elements
are only cut- w1th the leg portions remaining on the °

folded tape edges-and, therefore, it is impossible to

~ form a space section perfecfly.free from any coupling

element piece.

According to a first aspect of the present

invention, there is provided a method of forming a

space section in a pair of concealed-slide-fastener

stringers including a pair of continuous tapes carrying

- the fastener etrihgers through the apparatus cannot be -

§§i dfq%(ygenqg% gPi ece. According to a first aspect
2 |nven I on e

re'i s provided a nethod of forming a space
~sectior in a palm.ebraawaeahee sbeﬁepEaebeaarb§tﬂhpaﬁéselﬁekyﬂtpg a palr of



along their folded inner |ongitudinal edges. a pair of rows of I nt er engaged . -
_fitamentary coupling el enents, each-coupling el enment row being attached to
t he respectlve fol ded tape edge by sewn-stitches, said nethod conpr|5|ng 5

‘g?plng the tapes with -the interengaged coupllng el ement s di sposed

upper side of the tapes; with the tapes gripped, pushing the faste

strlngers upwardly fromthe under side of the tapes by a pair of laterally
‘spaced and. vertically novable-dies until head 10 ' portions of a serie$s of
~the interengaged coupling el enments are exposed 'to the dies and then o
supported thereon; cutting certain i nter®ngaged coupling el ements on the
-dies by a vertlcally novabl e punch coactive with the dies; and with the

tapes gripped, mﬂ"M%gﬂ’ceﬁe‘-’ frlded Jd'tﬂﬁﬂ iRpeitadinal adoes a paisent
Goupling. o enoAPe &tal %ag'wlaﬁ%éé‘ﬁ gﬁ%?ﬁtmaf%%éngﬁ e eion ng o
o orming a oo leneb SR i FhderRa b ke FeBpRTE RhapBRTT
Phner Fongt P, Ggi b lschRlis MRS, 2 %?‘ng‘%rg%’?g"?%%%gg” e df”d |

.coupling el egen g &HePlela eh&%ﬁﬂtneow Reradgabkackedp 1@nihe
respectlve fgfdgg.fgﬁiape edge%%7 sewn stltcﬁes salg o

‘a:support. tabl e dlrwengsmaisposed atngha @mﬂe gigevefr eneptapes@f wibn 2
'fastener strlngers w th the _

N _ the tapes grlpped, pushlng the fastener strlngers
e -upwardly from the under side of the tapes by a palr of
: tlaterally spaced and vertlcally movable dies untll head _1'
'10; portlons of a series of the Lnterengaged coupllng “; o
.-elements are exposed to the dies and then supported
-sthereon, cuttlng certaln lnterengaged coupllng elements*
don the dles by a vertzcally movable punch coactlve wzth_i
| " the- dles, and wzth the tapes gnlpped, pulllng the cut ..
'15 coupling elements out’ of the sewn stltches by the punch
'and a vertlcally movable ejector with the cut coupllng
f&zj. *elements clamped.between-the punch and the ejector.. |
| - According to a second aspect of the.present.
invention, there.is provided.an apparatus_for forming a
20 Space section in a_pair_of_concealed-slide-fastener
| stringers including.a pair ofpcontinuous,tapes carrying
along their folded inner longltudinal edges a pair of
rows- of interengaged fila{nentary_ _coupling_ elements, gach coupllng
element row.heing attached to the respective folded
25 tape edge by sewn stitches, said apparatus comprising:_

- a support table hav;ng means defining a gulde groove

receptlve of the fastener stringers with the .

apparatus conpr|3|ng:jfff



- -4- interengaged coupling el ements disposed at the upper side of the tapes;
~‘a pair of spaced guide plates nounted on said support table in confronting
~rel-ation to each other and defining an upper side of said guide 5 groove,
~~said. de plates having along their confronting edges a pair of.step - N
“porti- , respectively, for supporting the interengaged coupling el enents ~
‘together with the fol ded tape edges; a pressure pad and a pair of laterally .
spaced. dies 10 disposed in said support table -and defining an under side
‘of said guide groove, said pressumge-pad being vertically novable to grip
‘the tapes against said guide plates, —said dies being vertically nmovabl e and
~having a paterehgalgedgaveglpnghedgmedyesdpsppeedabtethat oppet5 space
‘bet ween said step portions of said guide plates for pushing the fastener
str|ngerssupnandlyhﬁr@#pehe anaenrspéessaceﬁegpaéespﬁateﬁ head portions of

a series of the |nterengag ed coupllgg el enentsg are, exposgd fo said dies and
then supp8etagedhepe8AidaSPRRERt2620%€ LRGPP rApE iR eTe LRI and anay from

"sai d step porti o f sai ui.de.pl ates c Ng.C er engaged
coupl ing éPéﬁEﬁg Sﬁo??ngSElgég %ﬁegpggr giéétgF €%¥§'€h1$% novabl y
di sposed n a e n d pushi ng edges
the?eog %?Bwﬁgéu§%& hgagcgﬂggéﬁggﬁtghé a??%g S%§?#ong of . Sgld SU|de .
~ plates. f%oﬁlf%altnﬁgt laagagt acgam:lag sksﬁegéﬁtaaaspst said punch for.

jOInt|y renmovi ng -thé -cut
: frespectively, for supporting the 1nterengaged coupling o
elements together w1th the folded tape edges, a_
-'pressure pad and a pair of laterally spaced dies |
10 dlsposed in said support table and definlng an under..
__s1de of said guide groove,'said pressure pad being
vertically movable to grip.the tapes against said guide
. fplates, sa1d dles belng vertically movable and hav1ng a
-fpair of. elongated pushing edges pro:ectable 1nto a
zﬁ;lS. space between ‘said step portions of said guide plates
for pushing the fastener stringers upwardly from the
under side of the tapes until head portions of a series ' -g;
of the interengaged coupling elements are exposed to.
said_dies and'then supported thereon; a:punoh -

" 20 vertically movable toward and'away-from-said step
portions of said guide plates for cutting certain
interengaged coupling elements supported'onssaid'dies;
.an ejector vertically movably disposed betweenisaid
dies and projectable beyond said'pushing edges thereof

.25 through the space between said step.portions of said
guide plates for clamping the cuttcoupling elements

against said punch for jointly removing the cut



‘coupling el enments cl anped t herebetween; and nmeans for actuating said
“pressure pad, said dies and said ejector in'timed relation to one another.
1t-is believed possible by neans of the invention to provide a nmeigRod and
ansdpparatus i'n whi ch an el.enment-free space section can be forne n a palr
of _continueus conceal ed-slide- fastener stringers’ accurately w.thout
defornlng or otherw se damaging a.pair of 4apes. It is also believed
possible by means of the invention to provide a method and an apparatus’
for -forming a perfectly élement-free space section in a pair of continuous
.conceal ed- slide-fastener strinhgers wthout any coupling el ement pieces
r.emai ni ng on thecougléngdiesentst clampad shebectosetd pos mbihe rby aeeasnsngl t he
invention to provide such an apparatds which can be operated at high speed
Wit hout risk of FaishPressyre Aeds rsadfl dlesnend ssipededttiongin ¢livedl rebatdondges,
causing an inproved rate of production.of adequate qual ity conceal ed slide
fasteners. The i ROEHEI¥PHRFT be descrlbed by way of exanple with reference

to the acconpanylng wher ei ure 1 is a,vertical
cross-sectional " view gfls nglé“’e%r?“ﬁ a?’ijg’e%'?ﬁj%y‘?"ﬁgl'?‘f?é‘tbﬁ‘rb§6nt

1lnvent| on;. 3 prov1de a method and an. apparatus in which an element- free space
'sectlon can be Formed ina. palr of contlnupus cpncealed-sllde--gt
fastener strlngers accurately w1thput deformlng .or otherwlse |
,_damaglng a pa1r of tapes.
It is. also belleved p0551ble by means of the 1nventlon to .
"_prov1de a method and an apparatus for Formlng a perfectly |
element free space section 1n a pair of contlnuous concealed-
-sllde-Fastener strlngers without any coupllng element pleces
.-;remalnlng on. the. tape edges. o
o .It~1s alspgbelleued-possible-by meanSsof'tHEPinventipn-“tdip'.
5pr._p_\'!ide._su.ch.an apparatus-which'can-beuppe:ated'atnhigh-speed-'
mithnut risk of impairing a pair'of element—supporting'foldedl{
L_) " S tape edges, causing an_lmproved]rate pf production of-adequate
quality eoncealed-slide fasteners. |
The invention will be described by way of example with :
reference to the accompanying dfawings,'wherein:-

Figure 1 is a vertical cross-sectional view of



Flgure 2 is a cross- sectlonal V|em1taken al ong line. II-II of'Figure 1,

Fi gures’ 3A t hrough 3E are cross-sectional detail 5 views illustrating the
manner i el enment-free space section is forned in a pair of continuous
—~slide fa er stringers; and Figure 4 is a fragnentary plan vi éw of a pai:

of continuous slide fastener stringers having an 10 elenent-free space

- section formed by the apparatus. [Figure 1 shows an apparatus for formng an
el enrent -free space section 83 (Figure 4) in a pair of continuous fastener
stringers for the production of cgnceal ed slide fasteners. The 15
.Gonceal ed-sl i de-fastener stringers (Figure 4) include a pair of continuous
tapes 82, 482 a¢aLEUitRY éhBBag&HQ'thEObQSthEthveﬁﬁﬂthdlna' edges 81, 81 a
pair of rows oOf interengaged continuous filanmentary coupling el enents 80
.attached to the rdagpeet 2vdsf al dedssapecfordlcsidd, tSKebyabemg sti.tches 85,
85 (Flgures 3A through 3E). The apparatus generally conprises a support
table 1 midneedIoAIaocsft Bigunerk:base 2, and a pair of spaced guide plates

40, 41 nounted on the suggort table 25 1 in confrontl relation to each
other. A pressurElﬁHHeiz nBhaopaRr 3Bf arat eFaPFySePatReA i RERDL 30 are
H_dISposgq bge%sv? ' %raQQES %gelﬁanggrsl porteig%gftlfree space _ '

-sectlon is formed ln a parr of contlnuous sllde
fastener strlngers, and ' 'f“ R f . '.'f.v. . }”-1 '\J
Flgure 4 is a fragmentary plan view of a palr of o o
VfCOntinuous.sllde fastener strlngers having an-
10 element-free spacefsection'formed by the -apparatus.
| ._fFiQure-l shewsfanfapparatus for formingfan;

- elementéfree space section 83_(Fi§ure 4) in a pair7of"
continueus:fastener_stringers_fcr the productionfof”J
cencealed slide;fasteners. The

15 concealed-slide—fastener.stringers'(Figure~4) include a
pair of centinueus tapes 82, 82 carrying-along.their.
folded inner.longitudinal edges 81, 81 a pair ef rows &J.
of interengaged continuous filamentary coupling
elements sd attached to the respective folded tape

"20_ edges 81, 81 by sewn stitches 85, 85 (Figures 3A
through 3E). | B
The apparatus generally comprises a support
table 1 mounted on a stationary base 2, and a pair of
spaced guide plates 40, 41 mounted on the support.table

25 1 in confronting relation to each other. A pressure

pad 12 and a pair of laterallf_spaced dies 30, 30 are

" disposed in a vertical bore 10 in the support-table 1



-7- and defining with the guide plates 40, 41 a guide groove receptive of _
the fastener stringers with the interengaged coupling el enents 80 di sposed
at, the upper side of the tapes 82, 82. 5 The gui-de plates 40, 41 h al ong
the,;,r confronti ng edges a pair of-step portlons 42, 42, respectlveﬁ@for
supportl ng.t he interengaged coupli ng el enents 80 toget her with the | ded
tape edges 81, 81. The guide plates 40, -41 are di sposed one on each side 10
of 't he gui de groove extending thereover toward and - ternminating short of
each other. One guide plate 40 is fixed7te the support table 1, while the
other guide plate 41 is npvable toward and away fromthe one guide plate 40
for a purpose dedBfi Béélﬁépﬁ)vﬁl‘_@s the guideiplatessifte Yak BRide upwardly

movabl e toward the U|de es 40, Al f I herew t.h partions of
the tapes 82, 8295? ﬁﬁdr‘a %ﬁ: 2 S %t‘?‘b‘?w fﬁgﬁt'}é){ ir%’diﬁeef%)‘“gr” .
interengaged cou t s top
surfacegagpai r %‘Ee&#f 4 el °2 ngaé) ealﬁﬁg%c#g %?Slgf%pgj%ggés%‘é:d i‘ eugtpegach
si-de of the di ess§@e g@ tly@&@pégmg;gwﬁh pl ates 40, 41 have in their under
‘surfaces a pair of elongated recesses 43, 43 conplenentary to the lands 13,
13, respectively.  Each:The dpuidatplabs 40 ,al430 Have aAlody ehedgated jaw 44

di sposed bet ween the’ respective. step portion 42 and the respective: recess
43 ‘The | ands 13r;orumonmgigem aam:l.lrh@f a\k@p44>°jr(tllnnlsy4§er\4e to '

) respectively, for supportlng the 1nterengaged coupllng
| SJ:  elements 80 together with the folded tape edges 81, 8l.
tThe:gﬁide plates'4b;-4l are disposed'one:on_each:side
Elo.tofﬂthe guide.groove.extendlng'thereover,toward*ande'
.”termlnating short'of_each other. ' One guide plate 40515
= fixed.to~the support table 1, while the otherVQuide :
- ‘plate 41 is movable-toward*and away. from the. one guide-
"'plate 40. for.a purpose descrlbed below. | |
i-pls_ _ | The pressure pad 12 is upwardly movable ‘toward
the gulde plates 40, 41 for gripping- therew1th portions
_of the tapes 82, 82 around:a-space-sectlon length L
(Figure.4)-of the'ihterengaged ooupling_element rows;
- 80. . The pressure.pad lzuhas“on'its_top surface a pair
20 oﬁ parallel elongated lands 13, 13 disposed'one at each
- . 3 side:of the dies 30,_30ilwhile the guide plates 40, 41
~have in their under surfaces a pairlof elongated
recesses.43; 43 complementary to the lands 13, 13,.
respectively. Each guide plate 40, 41 also has an
25 elongated jaw 44 disposed. between the respective step
portlon 42 and the respective recess 43. The lands 13,

the recesses 43 and the jaws 44 jOlntly serve to



-8- prevent the gripped tapes 82, 82 fron1be|ng sllpped or dlsplaced on the

‘gripping surfaces as shown in Figure 3B. The -dies 30, 30 are vertically

. novabl e R have 5 a pair of el ongated pushing edges 30a, 30a projectable _
™ nto a. ~J;ce between the step portions 42, 42 of the . guide plates 40, %

- 41f or pushing the fastener stringers. upmardly fromthe under side of the

.gripped tapes. 82, 82 until head portions of a series of the interengaged
10 - coupling el enents 80 are exposed to.the dies 30, 30 and then supported :
. .thereon, as shown in Figure 3C. -Pr&ferably, the pushing edge 30a of each -
7 die 30 has a Iength slightly q;eater than the. I% gth L. of an el-enent -free o
. or .space mvezm: e(l‘lrg‘lﬂﬂ?‘h) B8 82y5 82 SrRpy be nﬁuﬁ(l:l"np?e iSTcarried by a -
“punch’ hol 72 v tlc mv.ahl arallel posts 71
“(only one rodre FieBlal PRV ERESsate B3, b BRERraT LS " The
-‘punch hol 72 |s adapted to be 20 connected to an upper. plunger (not-
.shown) for Vertical notion. The punch 70 has a pair of laterally spaced,

‘el ongated cuttingnadgrss’30,730t Bak %Qtﬁexﬂ&emvabisSQQaS@aw vertical
. nmovenent of the punch 70, toward and away fromthe step portions 42, 42 of

.t he guisde a2paflrab@s e4@ngatelopashingspagasse0ai 0B0A epgd ﬁled:tﬂlﬁlé he *

.”|nterengaged rows of the coupling -elenents 80 only at
L 1nto a: space between the step portions 42, 42 of the'g

. 'gulde plates 40, 41 for" pushlng the fastener strlngers B _ .hf;
r?_upwardly from the under side of theugrxpped tape5w82,___" |
.;l82euntll.head-portionSaof_a series of the interengaged
-_10“ coupling-elements'80_are-exposed-touthe'diee'30)130.and
| -then-supported-thereon}aas-shown-in-Figure 3C.. -
Preferably,_the-pushingfedge'30a'of eachsdie*BO-has a
length-slightly greater than;the*length L of and |
element-free or space'sectionf83'(Figﬁre'4)'t0rbe_":
l5. formed - ' . L :l_'...'.’i'
a punch 70 is carried by a punch holder 72
Vertically.movably mounted on a pair of parallel:posts
71 (only one shown in Figure 1) fixed to the base 2 of
. the apparatus. The punch holder 72 is adapted to be
.; 20 -connected to an;upper plunger (not shown)~for-vertieal
motion., The . punch 70 has a pair of laterally spaced, -
elongated cutting edges 73, 73 that are movable, in -
response to: vertical movement of the punch 70, toward
and away from the step portions 42, 42 of the guide
- 25 plates 40, 41 to cut-a space-section length L of the
interengaged rows of the coupling elements 80 only at .

_their upper leg portions (remote from the tapes), as



their upper leg portions (renmpte fromthe tapes), as -9- shown in Figure
3D. - The punch 70 al so has an el ongated pressing edge 74 di sposed centrally
bet ween the two cutting edges 73, 73 for pressing the head portion the
cut_ Coupling el ements 80 against the dies 30, 30 to crush the he

portions, .as shown in Flgure 3D. As shown in Figures |.and 2, the apparatus
al so includes an ejector 32 vertically novably di sposed betmeen the dies
30, 30 and projectable beyond the 10 pushing edges 30a, 30a ther eof '
‘t‘hrough. t he" space bet ween t he step portPons 42, 42 of the gU|de pl ates 40
41 for clanping the cut ou i n elenents 80 agalnst ‘the punch 70. The
ejector 32 is u VEBYEE gether with the punch 70 relative to the

step 15 portions 42 4& Olfpurn@ﬁ gyl g_el_sgl ﬁg Oelér]r gg%l?té}ﬁ §§g 3%?_?;0 for'.

pul | ing the cut coupllng effenent's 80 out o e SeWA whil e

the tapes 82, 874210 spoisRBcdehetye ey baewaéﬁs’éﬂéet@éldc&&ﬁw écitfe u fle
pl at es 40, 41. The ejector 32, the pressure pad 12 and 20 “the dies 30, 30

are operativel y 7@ ifoecpeessing dhevheg@cpont $6nSOFf ashé ocle ¢ddwEring ti ned
relation to. one another. The drive nmechanismincludes a slide 5 disposed
--;|n the bore %0 @ﬂemheteuppoaganabtetheadde@péﬂatBQetq crush the. head
| portlons, as shown in Figure 3D. ' :

As shown-ln_Flgures.1,and_2;.thefepparatus_aiso
ineludes an ejeqtort32.vertically.movably disposed
:between.the-dies 304e30vahd-projectable-beyohd'the 1

'io-.bushinguedges 30a, 30a thereof”through the-space'j" 
: between the step portlons 42 42 of ‘the guide plates
40, 41 for clamplng the cut coupllng elements 80
,agalnst-the punch 70. - The ejector 32 is upwardly _
-hmovable together with the punch 70 relatlve to the step
:-lSZ_pOrtlpns 42, 42 of the-gu1de~plates-40,_4l-and,the:d1es-'
| 30, 30_for;pg%1ing_the.cut-coupling_elements_soloﬁt ef'
the_sewn_stitches 85, 85 while the tapes.sz,'az are
-gripped betweeh the pressure ped 12 and the guide
plates 40, 41. _The ejector 32, the pressure had 12 ahd
20 the_dies 30, 30 are operatively connected by a drive
. - : mechanism so as.te be moved in timed relation to one
another. |
The drive mechanism includes a slide 5 disposed
in the bore 10 of the support table 1. and operatively
25 conhected'to_a lower plunger 6 vertically. reciprocable
in the base 2, and a first ahd a second set of

compression springs 7, 15. The first set of



25 connected to a 1ower plunger 6 vertically. reciprocable in the base 2,
and a first ‘and a second set of conpression springs 7, 15. The first set

- of - - 10 - conpression springs- 7 acts between the support table 1 and the-,
\s||de§§§;o urge the latter downwardly, while the second set of conpreSS|oan
sprin 15 acts between the pressure pad 12 and the slide 5 to verticaly

urge 5 one away fromthe other. .In response to upward notion of the | ower
plunger 6, the slide 5 is upmardly novabl e agai nst the bias of the first
and second sets of conpression spiiongs 7, 15 until the slide 5 is blocked
by a pair of stop portions'8, 8 of the support table 1. 10 _ The
drive  neclcarpressionhepriingisudeacésdibetiwerdethe4supportathblevlabl y

di sposed in a vertical ehannel 11 in the pressure pad 12, an ejector hol der

' 20 dlsposé@dbéﬁéaﬁﬂlﬁﬁe5dt@ NEE8ethes 1agler oAqwnyaadl s  t Wailewer pl unger 6

a a cylinder 21 for vertical 15 npovenents, d and a fourth set
g; conp¥e3§ﬁoﬁe§BPFn6§%2? I§§mpr?ﬁ§19ﬁ|FBréﬂgsoggcﬁﬁ% §F8ﬁe§pr|ngs 22

ot Dot LORCRLERSULR %13 AN, R0 SCLAr L GEE A ge v eal Y
e T
.*Sprlngs 28f0Ehethheﬂrbmuﬁgér 6, the slide 5 is- upwardly movable o
| t:agalnst the bias of the f1rst and- second sets of
.'compreSSLon springs 7, 15 until the slide. 5 is. blocked
by a palr of stop portlons 8, 8 of the support table 1
10 .~ The drlve mechanlsm further ‘includes” a die’
holaer 24 vertlcally movably dlsposed ;n,a Vertlcalf;
channel 11 in the pressure pad 12}'an“ejectot'ﬁolder-20
disposed beneath the die holder 24'&ndfconnected7tofthe.o
lower plunger 6 via a cylinder 21 for vertical | :
-i5 movements, and a-third and a fourth set of compression_
springs 22,.2?; ‘The third set of oompression”springs'”
22 acts between the pressure pad'lz and'the'ejector | ;,
.holder'ZO'to vertically urge one-awaf fromtthe other,
while the-fourth set- of compression springe 29 (Figure e
20 2) acts between the'support table 1 and tHe"die”hoider
24 to urge the latter downwardly. As shown in'fioﬁre
2, each of the compfession springs 29 of the fourth set
is mounted'around-a bolt 28 fixed to an ﬁpper
horiZontal'projection 9 of the support table 1 and
25 extending through a lower horizontal projection 26 of
the die holder 24. -

The downward movement of each of the slide 5,



.i:s.-mounted around a bolt 28 fixed to an upper horizontal projection 9 of .
‘tthe support table 1 and 25 extending through a lower horizontal aftﬂection'
.26 _of therdie holder 24. The downward novenent of each of the sI\ '35;;

thig ~€rector holder. 20-and the die holder.24 is restricted by the base;2.
In*ﬁigure§,1 and 2, as the ejector holder 20 and the slide 5 are actuated. .
by the |l ower plunger 6 to be noved upwardly against the bias 5 of the
first set of conpression springs 7, the. pressure pad 12 is raised,.
because of the second and. third sets eflroapression springs 15, 22, from
“the lower position of Figures 1 and 3A in which there exists a first .gap ‘A"
(Fi.gure 1) betwethet kgeahderhslidénc2® arid tthe glielchdlEeml2at ds 40, 41 and .

t he upper surfaces of the pressure pad 12 and in which there exists a

second gap: B (FrgaEeigfedcbyicthe chtact - unterFignaekds and Fiagutdesn) of
-the pressure pad 12 and the_tap, surface of th c§<a hol der 24, %& %Be upper
posi tion of Fi gufd®SECF nhﬂﬁﬁl%’ﬁ- 3 a‘?‘i‘eﬁtﬁ e%JtthP: @2 HF ffetd’r‘?%:ﬁéi e “M&pes 82,
‘82 ‘agai nst the guij P 0, 41. own_ in Fi-qure 2.  the die.hql der 24
has a pair of stgﬁggﬁr%?%ﬁ e§7§:5% %§§§§i§§n¥§%5{3#¥”§§%%ﬁ§tsEP a%%ggf the -
sli-de 5 and thergeexist 8; hi o el Y tha st eRHROLLLRES 27 and
the upper sur acgfth?hglgT%dééég,&?ﬁ%&f%%sd%ap % ble'{ib%g%qﬁé’ﬁ E’D gle? %g?s;um_of .
Sl ' ﬂpadflzfis_raise&,;becaqse 6f;the1se¢ondfand@thirdasets;'" '

_ of ‘compression springs'15,;22}afrom-the510wer_pdSitién'
of Figures l3and'3A in which there exists a firsi.gap A
'(Figure'l) between tﬁe under-surfaces'bthhe gﬁidé~" |
10 ¢plates140, 41”and-thefupper;sﬁrﬁaces of'the.preséure S
- pad 12 andjin_whiCh there.existSja secohd §ap Bg(Figu£e
i) bétWe§§.60n£a¢t'under suffaces-léa'(Figufe-3A)-of-;
'-:: thé«p;éssure;pad 12 and-£he_tap:surface{offth§ d£eQ L
' holdér 24;~to thé~ﬁpper;positi0n owaigu£é 3E ingwﬁich
15 ,the:preéﬁure,pad.lz:grips the_ﬁapeé-ez,-82_againé£§the: ~
guide plates 40, 4l. SR
As sh§wn in Figure 2, the die holder 24 has a
pair of step portions 27, 27 engageable with the top '
surface of the slide 5 and there exists a thira gap C
_ 20 between the step portions'27 and the upper surface of
.f"  ; ' .thé slide 5, the.third'gap:C being;gqual:to the sum of
the firs£ and second gaps A and B (Figure 1). -
As shown in Fiéure-l,-the movable guide plate 41
is urged by an extension spring 55 away from the fixéd
25 guide plate 40, i.e..leftwardly, the extension.spring
55 being connected at one end to the mo&able guide

plate 41 and at the other end to a block 53 fixed to



the first and second gaps A and B (Figure 1). As shown in Flgure 1, the
movabl e guide plate 41 is urged by an extension spring 55 away fronlthe
fixed 2 guide plate 40, i.e. leftwardly, the extension spring 55 being
;\connectégaat one end to the novabl e guide plate 41 and at the other end tqﬁg
-a bl ock 53 fixed to -12- the support table 1. A stop 52 is supported o

t he - bIock 53 and |'s novabl e between an upper positibn (Figure 2) and a

| ower ' position (not shown). In its upper position, the stop 52 projects
~above the top surface of the suppofp Lable 1 to prevent the novabl e guide
plate 61 from being noved away fromthe fixed guide plate 40. Inits |ower

position, the stppobf tabletl actmdstsp o2 the suppstiddcm afhd he support
‘table 1 into’an unnunbered vertical hole in the block 52 to 10 allow the
novabl e gublieckl 33eard 1% mevalledbaetwserd ramudmer ipasdtgidrde pl ate 40.° The
vertical novement of the stop 52 between its upper and |ower positions is
acconpl i shéﬁlWQ @ hiang 2 hietieke. P%%dl@q fAQds a Iarhtshaft 60

‘ext endi ng throu an_gnnunhere orizontal hole of the block 53, a cam

61 for ned YPSN ?ﬁfe’fl%'h'd € % Q:  RFEFICHE iahoTgr £y tORerewi th and o
o T R D R BB
-ttO its Uppﬁﬁlde plate 61 from being. moved away from the flxed S
: guide plate 40. In 1ts lower position, the stop 52 is f'f. ' '; ”} 
'"{ retracted below the top surface of-the_suppo;t.teble'l - -\*J-'

.'fsinto an unnumbqred-vertieal'hele'in the block 52 to-

10 allow the movable guide plate 41 to be~moved away from
the fixed guide plate 40. The vertical movement of the
stop 52 between ltS upper -and lower positions is
accomplished by turning a handle. The-handle 1nciudes -
a cam shaft Gd-extending'through an unnumbered .

15. horizontal hole of the block 53, a cam 61 formed on an
inher-end of the cam shaft 60-inte§rally therewith ahd.
engageable with a recess 52a of the stop 52, and.a knob | ;;J
62 mounted on an outer end of the cam shaft 60 for |
turning the cam 61. The stop 52 is urged to_itstupper

20 ‘position by a compression spring 59.
| In initial loading operation, as the.hahdle is
turned through 180° in Figure 1, the stop 52 is forced
downﬁardly by the cam 61 to its retracted position
against the bias of the compression spring 59. The

. 25 movable guide plate 41 is moved, under the force of the - -
extension spring 55, from the position of Figure 1 to

its retracted position (not shown) to expose the guide



'20 position by a éonpression spring 59. In initial | oadi ng operation, as
the handle is turned through 1800 in Figure 1, the stop 52 is forced
downwardly by the cam6l1 to its retracted position against the bias of the

“cespression spring 59. The 25 novable guide platé 41 is noved, er the
force of the extension spring 55, fromthe position of Figure 1 ts _
retracted position (not shown) to expose the guide - 13 - groove widely.

A pair. of continuous fastener stringers for conceal ed slide fasteners is
placed in the guide groove in such a manh&r=that one coupling el enent row

80 and the corre ondlng a gded %a qu§A8l afe 5 supported on the step
portion 42 of th PPXSd b Fo¥.platk2 ??P?*RPQQﬂ) HeEn b7 inganser
.-the respective | S t 1l is.returned
to its original gggrfégﬁe%ilguggf €?% %¥) #%%éanﬂﬁt %rﬁﬂ?dQ:he
other coupling ehesggs iR stow %@ﬂ%fh@h agﬁ%ﬂ%w C?L %ntta WF£dge 81
e nov

are supported on the step portion-42 of Wth

the novabl e gui deophadetdd B6tfedpoddihPrisidiad s td @ﬂ Q&@ﬁ as the
handl e is turned for another 1800, the stop 52 is returned to its. upper 15°

position to'pgevenppohtedoombtiee giiate mrtion S e ey B 8V gaiback to.its

retracted pOS|t|0n | n" space- section forntng -operation, ‘as shown in
plate 40 with the tapes 82, 82.ly1ng over the '

L ' respective lands 13,_13. Then the ‘movable guide plate_
\f/ 4l_is-returned,to'its'original position (Figure 1) by
_ -hand in suoh a-manner that-the other coupling'element
10 row 80 and -the correspondlng folded tape. edge 81 are
supported on the step portion 42 of the movable gulde |
plate 41..-W1th the movable-gulde plate. 4l~held in the
-_torlglnal position by hand,.as the handle is- turned for-
- another 180°, the stop 52 is. returned to ltS upper
15 'pOSltlon to prevent the: movable gulde plate 41 from -
fbe;ng moved hack_to_lts retracted_po51tron. |
. In specefsection forming operation,_as.shOWn in
'Figure 3A, as the slide 5 and the ejector holder 20 are

~actuated by the lower plunger 6 to be moved upwardly

o

20 against the bias of the first set of compression
springs 7, .the pressure pad 12 is raised due to the
' second and third_sets_of oompression springs'is,'zz.
This upward moyement of the pressure pad 12 continues
until the pressure pad 12 grips the tapes 82, 82
25 against the guide plates 40, 41 (Figure 3B).
With continued upward movement of the.slide 5,

it comes. into engagement with the step portions 27, 27



Flgure 3A as the sllde 5 and ‘the ej ector hol der 20 are actuated by the
| ower pIunger 6 to be noved upwardly 20 agai nst the bias of the first set
- of .conpression springs 7, the pressure pad 12 is raised due to the second,

--and third _sets of conpression springs 15, 22. This upward noveneht of the. »o

© pressure d 12 continues until the pressure pad 12 grips the tapes--82, 82
.25 again the guide plates 40, 41 (Figure 3B). Wth continued upmard'
novenent of the slide 5, it cones into engagenent with the step portions
.27, 27. - 14 - (Figure 2) of therglie holder 24 and continues to nove _ _
~upwardly with the die holder 24, raising the dies 30, 30 (against the bias -

of the foutBigwss 20 qﬁ)@'teeshleorhcdpﬂem@sﬂ 203 tqmnpcustlmetsh&of adwvener stringers
fromthe 5 under side of the tapes 82, 82 until head pertions of a series

of the |nt1é9"€'4fg%]@éd‘”ctéutﬂh%gh@ dedder 84 areisipgsaher diese 3dires ' 30, 30
‘and t hen s orted aqn elr el o ush dges 30a, 30a, .as shown in

Figure 3c.3 gagaln(% ﬁﬁgﬁk§0 he%e% %gr§8mp5ﬁ§F&°Phe step .
portions Ao Plad N3 u%% Ji %tefzst%nggl kGoHRReE LRI R o of

certain i cou 'ng e enent’s sup 0 on the pushi ng edges . :
- 30a 302 affzee iR JBY e tagdlsl 3% e%geﬁnl%l Eéaﬁngorﬂtohgeofagﬁ time, the
: hea& portlons of- the severed coup i ng el enments are | R
series of the . lnterengaged coupllng elements 80 are _ h
.exposed to the d1es_30, 30 and;then'supported=on thet#. ;l;. . .\;f
_'telongated'pushingwedges 30a, 30a, as shown in Figure B B
. ac.. o |
10 Athhe'punch_70 is then lowered teuard'thetstep
portions 42, 42:qf the guide-platesﬁ401”@l, the upper
leg portions of certain'interengaéedtcoupling elements'
80 -supported on the pushing edges 30a; 30a.are severed
by'the cutting edges 73, 73 and, at the same.time, the
tif_fls -head“portions of the severed coupliﬁg=elements'80'are.
compressed between the pressing edge 74 of the punch’ 70' _
and the- pushlng edges 30a, 30a of the dies 30, 30 to '
collapse (Figure 3D).
;Then, as the ejector holder 20 is further raised
20 by'the lower plunger 6 against the bias of the fou:th:'
~set ‘of compression springs 29, the ejector 32 is moved
upwafdly to clamp the cut and'collapSed'COUplingx
elements 80 between the ejector 32 and the punch 70 and
continues moving upwardly together with the punch 70,
25 pulling the cut and collapsed coupling elements 80 away
. from the tapes 82, 82lgripped between the pfessure pad

12 and the guide plates 40, 4l. As a result, the cut



conpressed between the pressing edge 74 of the punch 70 and the pushing
‘edges: 30a, 30a of, the dies 30, 30 to collapse (Figure 3D). Then, as the
ejector holder 20 is further raised 20 by the |ower plunger 6 against the
bivag-of the fourth set of conpression springs 29, :the ejector 32 aned
upwar dl'y te clanp the cut and col | apsed coupling elenents 80 bet 't he
ejector 32 and the punch 70 and continues noving upwardly together With the
punch 70, 25 pulling the cut and col | apsed coupling el ements 80 away from
the tapes 82, 82 gripped between the pres3ufe pad 12 and the guide plates
40, 41. As a result, the cut coupling el enents 80 have been renoved out
of the sewn stitepeslisg @kerents B0 Havenbden frempoed o ofgdbe8sewdl.

The ejector 32 (Il ower, plu then ceases its upward novenent, while
the punch 70 (noht W'Flﬂ% &%085.1 g‘gﬂm fﬁ&écédt s2pe edpsed8ie the .

S ement pi ccos gL T erbIi i TR H2 Sb%%'e'ry RIURGRE: " EPe: GrasesabbSel eared
. esar e o L B 81 pllend 8, AR TP PRI | 10
been fornmed id) aigy plfungei) ks nwesdeol aat QEQEeét £5NERE Sp &i&&? damﬂge-
tﬂ the. tapes 82, 82. Subsequently, as the |ower p unger 6 |s_ ower e o
of Flgures 1, 3A, 3B, 3C. L : “‘*'" :
- Flnally, the cut and crushed coupllng element.
pieoes-so remaining on the upper ‘edge of:the;ejector 32
-'are;cleared-inﬁa.knoun_manner;”fOr,examplegby'means-of
100 a blower (not shown)._.Thus'arpredetermined length_Luof-
‘element-free space sectioh 83-(Figure.4).has beene .
formed. in a pair of continuous slide fastener strrngers'.
with no damage to the tapes 82, 82.
Subsequently, as the lower plunger 6 ls lowered, :
15 the eJector holder 20 is moved downwardly back to the
. po51t1on of Ergures 1 and 2 and the-pressure pad 12 .
[\ returns to tﬁe position of Figures 1 and 3A, releasing
| the tapes 82, 82 so that the'pair of contlnuous slide:
fastener stringers can be fed, for a desired elide
20 fastener length, for a subsequent space-section
.'forming. Preferably, the feeding of the oair of
coutinuous slide fastener stringers may be accomplished
automatically by means of a suitable feed device (not
shown).
25 With this arrangement, it is absolutely
unnecessary to pull the tapes 82, 82 laterally away

from each other during the space-section forming



15 the
Fi gur es

ejecfor holder 20 .is noved domnmerdly back to the p05|t|on of
1 and 2 and the pressure pad 12 returns to the position of Figures

1 and 3A reIeaS|ng the tapes 82, 82 so that the pair of continuous slide:

—fastener

" a subsequ

r;;;lngers can be. fed, for a desired slide 20 fastener Tength, f Ok

:3i space-section fornlng Preferably, the feeding of the-pair of

continuous slide fastener stringers may be acconplished automatically by

means of a suitable feed device (not shown). 25 Wth this
~arrangement, it is absol utely unpeggssary to pul | the tapes 82, 82
laterally amey from each other during the space-section fornlng - 16 -
operati on. lfl’{&lé Q'Xcéérafnc?PfSi@'fstﬁbé@{m@ &PagsrwactdpaeS83 devoi d of
“coupl i ng e accurately Wth no danage to the tapes 82, 82, _

- guar ant eei aaceﬂeﬂuas caeweld t f stoulsl frip tehemersts | shyaecwlatediceal ed 5

type. Si

nce nost main parts are noved sinply vertically, the apparatus can

“be aut onatweittleass | Jamage cen the dmapes &R at8hi @ghaganteeimurt her, the

€ej ector

32, the dies 30, 30 and the pressure pad 12 are noved 10 by only a

single actmqm@temwlf(yw@dﬁ)liafgt@nee) stRla m%%m@ sinple in

constructlon and hence |nexpen5|ve

.5

_ Sane most maln parts are moved sxmply

- vertlcally, the apoaratus can . be automated easxly and g | i;)-

.afcan_be operated at high speed. Further, ‘the ejecter )

10

15

- 20

32/ the dies 3Q,'30 and the pressure pad 12 are moved'
" by only a'single'actuating member (lower plunger 6),
making the apparatus simpie in construction and hence

- inexpensive.

25



15 20 25 -17- CLAIMS: - 1. A method of forn1ng a space section in a pair
of " conceal ed- sl i de-f ast ener - strlngers I ncl udi i nuous tapes
-carrying along their folded 5 inner |ongi tudrullmmubm“)ﬂlﬂﬂm rows of

- intgrengaged #ilanmentary coupling el ements, each Eoupl i"hg® elenent bei ng
attached o the respective fol ded tape edgq by sewn stitches, sai.d“t hod

conprising: (a) gripping the tapes with the |nterengaged 10 coupling
el.enent s di sposeg@Latmst:he upper -side .of the tapes;. (b) w.th the tapes

gri pped,. pUShIng The Tastener stringers upwardly fromthe under side of the_'jl

tapes by a pair of Iaterally spaced and vertically 15 novable dies until-
head portions of a seride ofA fifthas Qferfm@@%(mpﬂﬁm destdons iar @ exposed

to the dies and then z%gported t her ean; % cuttipg certain interengaged
coupl i ng el enent $33% sidde-Easitenes, Sisrd ngexsh ingluddagt mve

Glenents out of &édéﬁn@eﬂ%eteﬁég%ﬁ " gRRErnb a1ond thaiF koldel ' "0
v ' '5 inner 1ongltud1nal edges a pair of rows. of interengaged
Fllamentary coupllng elements, each coupllng element row bemg
-attached to the respectlve folded tape edge by sewn _]

| | 3*st1tches, sald method compr;sxng. ' ' )
u - o (a) gr:.pp:.ng the tapes w1th the :.nterengaged
| 10--coup11ng elements dlsposed at the upper szde of the o
'.tapes, o o : | | _ |
-fb)n_w1th the tapes grlpped, pushzng the
-pfastener stringers upwardly from the under sxde of the '
_htapes by a pair of laterally spaced and vertzcally
"-15. movable dies until head portions of a serles of the
cfznterengaged couplzng elements are exposed to the dles
e and then. supported thereon, “
L_/ - (c) cuttlng certaln interengaged coupllng
| | _elements on the dies by a vertlcally movable punch |
20 coactive with the dles- and | N
| (d) wzth the tapes grzpped, pulllng the cut
couplzng elements out of the sewn stitches by the punch
and a vertlcally movable ejector with the cut coupling
.elements clamped between the punch and the ejector.
25 2. A method accordxng to claim 1, said cuttlng
:including severing upper leg portxons of the coupling

- elements by a pair of laterally spaced and elongated



——

ntically movabl e Ejector mﬁth t he cut—eeup##ag—e+eﬁEﬁts—clanped

and a ve

bet ween the punch and the ejecto 25 accor di to
claim1, gaid cutting including severl ng uppe MEMIIH'“" mumlthe coupl i ng
;etgnentsgggLa pair of laterally spaced and el i'ng edges Ofuwry
t he punct d pressing'the seveLeggcaupling el enent s by t he punch agai nst

the dies to crush the heads portions of the severed coupling elenments. 5 :

3. An appaeging &8ges0sH BHe apafRcl can@chrassingatpai sevbred
”concealed slide-fastener stringers including a pair of continuous tapes

‘carrying ebaplihgeelehehtizdbynhbe punght agabnstetihesdiepato of rows of

“interengaged f.ilanmentary coupling el enents, each.coupling el ement row being
10 attachéﬁshothﬁeh¢é@®e29¥§é°m%l@édth%p%eﬁﬁgedb9ogékhn§t|tches sai d '
apparatus conprising: (a) a support table having neans defining a guide

“*Jlnner longltudlnal edges a pazr of rows of - znterengaged

"".,; Fllamentary coupllng elements, each coupllng element TOW . belng :

groove re@lpReRESof the fastener stringers with the interengaged coupling
~ elenents di sposeg at_ the 15 upper_sidg of,the t b a pair of spaced
~gui de Pl ates m)ugt edmona%%?’éfa ‘gf)p%?’f RNy 2 c %n%?‘\lﬂb“?%l’aﬁl on to each
ot her and_d S f [ de plates
“havi ng- al%néyf r con ér)%ﬁ c|1n%:1£i€dges %gngypaéli&%éjg{ %jf‘gd%yré :
._;reSpeCt'V@'ﬂarfqﬁfséwﬁtﬁnudﬁh tapes carrylng along their’ folded | -

attached to the respectlve folded tape edge by sewn f

- stltches, sald apparatus comprLSLng.

- (a) a support table havxng ‘means deflnlng a

':gulde groove receptlve of the fastener strlngers with

T'*ﬁng

5the lnterengaged coupllng elements dlsposed at the

upper s1de of the tapes,

(b) .a palr of spaced gu1de plates mounted on' '

'pﬁfg.sald support table in confrontzng relatlon to each

. other and deflnlng an upper SIde of sald gulde groove,

E sa1d gulde plates hav1ng along their confront;ng edges

20

25

a palr of step portions, respectlvely, for supporting
the interengaged coupling elements together with the
folded tape edges, |

(cl' a pressure pad and a palr of laterally

.spaced dies disposed in said support table and detlnlng

an under side of said guide groove, said pressure pad

. being vertically movable to grip the tapes against said

guide plates, said dies being vertically movable and _

w



't he |nterengaged coupllng el enent s togeth ed tape edges; (c)
a pressure pad and a pair of laterally’ spjﬂ"ﬂ” i ﬂ in said support
tabl e and defining 25 an under side of said gui . ald sure pad
beipg~verticaldy novable to grip the tapes agalnst sai d guide p ey said
.dies being. vertically novabl e and - 12 -having a pair of elongated

pushi ng ~ edges projectable into a space-bBétween said step portions of. said

gui de plates forhmhbns basrf aele06hg §$édé rggérflezy‘é?d%g éfﬁ@ré&%lue“def

'side of the tapes unti| "head portions™o en gaged

coupl i ng eIenentSnabeaespa&edbéawéandsﬂi&ssﬁepipdﬁt&dﬂﬂﬂ&ﬂtsaldfgﬁﬁﬁg‘ (d)
a punch .vertically novabl e toward and away from said step portions of said

gui.de pl ates forptatesnforeptshing nties efsigene:r at inger arpvdrdll0 from
supported on said dies; (e) an ejector vertically novably di sposed between

sai.d dies and prhecundet stdenaf sthel tapss i toidgdwad aredfidns afgla t he
space between said step portions of sald<§U|de pl ates for clanping the cut = -
156 coupling &l efghtss %g the aterepgaged 5oy Hﬂﬂ)ﬁ%ﬁﬂﬂ@ﬁsn@rﬁhe cut

coupl ing el ement g 8@&9%’0 Q rfbf'té’\seear}id atrhden( s)upporatne% t rer%%%lfat _I ng sai d
pressure pad; sal .
- 3::-.-.'=__ 4y, a punch Vertlcally movable toward and. away
| from sald step portlons of sald gulde plates for |
: L“/' S cuttlng ce;taln-lnterengaged coupling elements.
| 10 supported:on'saidedies; | B
| | -(e) 'andejector'vertically movably disposed-
'between sald dles and proJectable beyond sald pushlng
- edges thereof through ‘the space between said step
-portlons.of.sald gulde plates-for clamping the: cut ... .
:iﬁt_coupllng elements agalnst sald punch for JOlntlY
..;-remoVLng the cut: coupling elements clamped |
.therebetween; and
(£) means for actuating said pressure;pad, said
dies and said ejector in timed relation-to one another,
20 4. An apparatus according to claim 3, said:
punch having.a pair of laterally spaced, elongated
cutting edges for_severing:upper leg ‘portions of the
couplino elements. |
. 5,._An,apparatus according_to claim 4, said
25 punch further having an elongated'pressing edge

disposed centrally between said cutting edges for

pressing the head portions of the severed coupling _.



-..coupl i ng p

dieS'and sai d ejectof in tined relation to one anot her. 20 ’ 4. An
‘apparatus according to claim3, said punctrfraving a pair of laterally
" $paced, eu 0

~further haV|ng an el ongat ed pre55|n edge centsalty between said
- cutting edges for pressing the hsad pUrtlons of the severed coupling -

320 - el t th . h_the. h . A at
Scor ding. CosERaRs 3uaiRFeCtAS nief! B cHISHOERR BFh ﬁﬂr?mn-mp“sﬁffiéi 2
palr of parallel- 8'O”SﬁtEpﬁafﬁgﬁsd55§8§8§ngnﬁoa51§fﬁh3 (ﬁ di es,

'“sald ‘gui de pl ates havi ng err faces a paif onga ed

recesses CPE‘BEQBEQ'E gaa hﬂvlﬂ?dohaﬂéE tdéﬁsﬁﬁﬁfaé‘@'d pdir &fl appar at us

according to claim®b6, each of said guide plates having an el ongated jaw

di sposed lparhtlafealengaspdclands ofdispdsédi onat&p ach i oide ol a

- respective one of said recesses. 8. An apparatus according to claim7,
said jags bBaidndiespasdidfguidet pliatesichavimg atestheiwaindery upwardly. 15

9. “An apparatus according to any one of clains 3 to 8, said actuating
.neans |nc|ggrﬁgces a pair of elongated recesses complementary to-

sard lands, respectrvely.-.

L]<7. An apparatus according to claim 6, each of

said guide plates having an elongated Jaw- disposed = - N

10 between a respective'one of said step-portions-and a
irespectlve one ‘of said recesses. . o
8. An apparatus accordlng to claim 7, sald Jaws
having a pair of slanted under surfaces converglng o
upwardly;" .
15 : 9. An appar'atus accordlng to any one of c:la:.ms 3 to :'_
| B, sa:.d actuating means including: _ |
(a)__a staglonary base disposed under said
support tableE |
(b) a plunger vertically reciprocable in said
20 base;. -
+i{e) a slide vertically movably disposed in said
. support table, said slide being upwardly movable in
response to upward movement of said plunger;
- (d) " a first set of compression springs acting
25 Dbetween said support table and said slide to urge the

latter.downwardly'toward said base;

(e) a second set of compression springs acting

jated cutting edges for severi ons of the o~
Ents. .5,  An apparat.us accord m mlmﬂ Ld 25 punch \...J

,

vy



(a) a stationary base di sposed under said support table; .(b) a plunger
vertically reciprocable in said 20 - base; UImmumlmM| 1y novably -
disposed 7in said support table, said slide b able in
regponse to upward novenent’ of said plunger; {d)° d fi"rsf sé&t of éé%;

conpressign springs acting 25 between sggd support table and sai ide to
urge the latter domnmardly toward said b (e) a second set of

conpr.ession spri ggswg&tllg % ssuM aﬁ%ad afndzjs%)lﬁi qﬁyessu-r'e pad

and sai d base to urge ver rom an ej ector

hol der SUDDOrt'“9e§éiQaf1§Céﬁé Qﬂﬁy@@f&ﬁ*ﬁﬁejdﬂhérm d plunger said ejector
hol der- being vertically: movabl e, i'n response-to the vertical novenent of

~said plunger, between a($fJojatteieqast tHoalidm sMppdir tSiaigd sajidciedechbej ects
beyond sai d pushing edges of said dies through the space between said guide
plates and a retandteonpected ote isrithipinngan) sjadet @jerkor dodderacted into

said dies; (g) a third set of conpression springs acting between said
pressure pad &indbeing vereienllin mRakle urige LRSRONES BP GHe ARAFIFRAM t he

other movement of sald plunger, between a projected posltlon

E 1n whlch sald ejector projects beyond sald pushlng
edges of sald dies through the space -between sald gulde
ijﬁ - - plates and a retracted position in which said ejector
"iQ_ 1s retracted into- sa1d dies; | .
(g) 'a thlrd set of compreSSLOn sprlngs actlng
-~between sa1d pressure pad and said ejector holder to
;urge vertically one away from the: other, |
' (h); a dle holder supportlng said dies and
1}15.1vertically slldably;connected:to_sard.sllde,.sald-die}-”
ﬁholder“heingjvertically movable,_in response to:the, -
._Hvertical'moéement_of.said slide, between an upper
: position in thch said ejector projects into the space
\'f o .between_said step_portions of said guide piates and a
20 lower position in which said'ejector is retracted into
said dies;-While said ejector holder is vertically
moved between said proﬁected position and said
retracted position; and
(i), a fourth set of compression springs acting
25 between.said support table and said die holder to urge

the latter downwardly toward said base.



'_QSald die holder

"-.(_h)_ ‘a die holder supporting said dies and 15 vertical ] y ‘sl i dabl y -
".connected to said slide, said die holder being vertically novable, in

Tesponse to the vertical novenent of said slide, between an upper posi tiop—~

S gl bR e e R, >

_retracted into said dies, while sa d2ejector hélder s Verti Cal I y m)ved
" between sai d projected position and said retracted position; and (i) a =
“fourth set of -conpression .springs acting 25 bet ween sai d support tabl e and
atter _downwardly- t oward safld base. -22-

h
. *.Cc L MYs. A% 1%}-'19:? hf@f"ﬁ?ﬁj Fpﬁ‘cgrﬁ?%doé %36%3 §e%t| on in a pair of
- conceal ed- ?Lﬁ%ﬁlétﬁ%&fﬁr{’aﬁgﬂeg rind SE%&E@L% gsccr ihed wi th

reference € acconpanyl ng ara us subst anti aIIy as

: gescrl bed Wi ERSRMENR Hi: %E%n%%n}ﬂr’g“éfd’u&h@g in the acconpanying
- draw ngs.

11. Apparatus substantlally as described ulth-reference to

and as illustrated in the accompanying drawings.




