-1- SPACE FORM NG DEVI CE FOR SLI DE FASTENER CHAI.N Thi s i nventiyn. rel to
i nprovenments of a space form ng device adapted to provide a ”1Qﬂ3§5§§ﬁgﬁb;'
chai A ing a row of successive nmeshing fastener elenments such as % coil/Z
el efren and the like with & space of a predeternined |ength from which '
fagt pn el ements are renoved. As shown in Japnaese Patent Application

- Latd No. 156104/1981, a devicetfor formng a space in a slide fastener

as been known in which a fastener eleneqiérlo Qﬁ@gétng means
well ng a cuttFACE FORIGNG REVIEES U FLIRE |BATFER d on a frame of
t he device, a nmpvabl,e quide plat.e and a statiaqna [ I re di sposed
on-the franme e i t@'?’gﬁ%ﬁeselte%lrﬁ%r?%er%%}% éjrr%aén)sgé%fa"!?ebet ween, a

gui de c@ﬁyﬁg . | f éﬁ&gp | Nyq | fwelhy en 't he
upper sur acgfggféﬁle %]fagéed%?d-ﬁ un&e@gj&l%aéggsa of t%ig ‘?\%ﬂgui de pl ates
and the My & FHWHS Pl Al d 55 AR RETh iy NENS-dHE T ZENdndn i's aw@oh fdom t he
stationary guide plate so that the clearance between the guide plates is

i ncr epsedillo ddldmastdharsl itte fladeneitic haispdar ef inguredatfmimed t he
above- nenti oned gui de cl earance and, thereafter, the novable guide plate is
noved baekdidy ifaom atiich deatenathelanenttmane genrvedate to the initial
position so that the two, guide plates may performtheir_gui-di ng function.

However, in th@sFhREhddt iARNASHS Faient ARRLCatlon L34 RR™bI e gui de

Pt S S DAL LA dd e | Al ERSL 4 O 2000 O
fast enersl ARG & drifi S HalP ettt RSt Nl Nt £5ed &S Seidifents &
10 removing means including a cutter, a knockout'means and the |
like is provided on a frame of the devicé, a mo#able guide
plate and a stationary guide plate are disposed on the frame
embracing the fastenér elements.rémoving means therebetween,
a guide clearance. for the slide fastener chain is defined
15 between the upper surféce of the frame and.the under sur-
faces of the tﬁo guide plates and the movable guide plate is
_adapted to ﬁove horizohtally.away from the éﬁaﬁionary guide
plate so that the clearaﬁce betﬁeen the guide plafes is -
increased to allow the slide fastener chain to be inserted (;ﬁ
20 into the above-mentioned guide élearance'and, theteafter,
the movable guide plate is moved back horizontally towards
the stationary guide.plate to the initial position so that
the two guide plates may perform their guiding function.
Howevef, in the above-menticoned prior art device, as
25 the movable guide plate moves back horizontally to its
initial position, the inner edge of the movable guide plate
tends to catch the adjacent edge of the associated fastenef

tape of the slide fastener chain sﬁch as to cause the



2 M&C FOLI O 230P49665 WANGDOC: 0153f fastener
tape to turn up and, thus, the slide fastener chain cannot be guided infa /
proper -state. Wien this occurs, it is necessary to correct the inproperf L7
state~of the slide fastener chain by again noving the novable 5 guj .dg; s
plate horizontally and this |eads to reduction in operation efficiency, \,
addition, the tinme space required to insert the slide fastener chain i
t he gui de space and to nove the novable guide plate is also relatively
| ong. 10 _ According to a first aspect of2the present invention there
i1s provided a space formng device for a-slide fastener chain conprising a
f ast ener el enent s M&ETFOLIP :n23VP4d6$Sosed on a frane of the WANEDEC! o01l53f
removi ng fastener elenents in an area of predeterm ned |l ength 15 from
said fastener chain having a row of successive neshing fastener elenents, a
pair of guide plates disposed on said franme in ag opp

' d
rel ationship to ef3S388eLaitdPLaLPBFRePRNBAs F Hﬁviﬁééﬂghi 25ﬁ%§%®%ﬁﬁeen,
i d | at e bej fi hat. . t € ] | de- f
QU g sald sl i dSTPLR SABRoR pbBtaRRa. hun, at REehE R e BREET SHRFACEDS oW
the ot hor gui do presedesicd s ReflebbdEy U CBrPuBt rnl \ERBELECE Tetatd 8%
“slantingly 25  qwevandae 23dcenwer dhyiawey gggﬂggﬁadigeetwﬂ@vm?é e, to

allow insertion of the slide fastener chain,
5 guide plate horizontally and this leads to reduction in

) operation efficiency. 1In addition, the time space

| required to insert the slide fastener chain into thé
guide space and to move the movable guide plate is also
relat{Vely long.

10 According to a first aspect of the present invention
theie.is.provided a spac; forming device for a-slide
fastener chain comprising a fastener elements removing
means disposed on a frame of the device for removing
fastener elements in an area of predetermined length

15 from said fastener chain having a row of successive
heshing fastener elements, a pair of guide plates
disposed on said frame in an opposing spaced
relationship to embrace said fastener elements removing
means therebetween, one guide plate being fixeg so that

20 there is a guide-clearance for guiding said slide
fastener chain defined between annupper-Surface of said
frame and an under surface of said fixed guide plate,
characterized in that the other guide plate is so
assembled on said frame that it can move slantingly'

25 outwardly and upwardly away from said one guide plate,

to allow insertion of the . slide fastener chain, and so



that. said ofher gui de plate can thereafter be noved slantingly fhmardly and

~downya@ar to an operative position, in which there is a guide clearance,
for i ¢fing said slide fastener chain, defined between an-5 upper s
surff said frane and an under surface of said other guide plate. —~
Acgo to a second aspect of the present. invention there is provided a
Spac ofm ng device for a slide fastener chain conprising a fastener

10 removi ng nmeans di sposed on a franme of the device for
removing fastener elenents in an area 8f‘predeternined | ength fromsaid
fastener chain having a row of successive neshing fastener elenents, a pair
of gui de pfibAtesadidprher Grids ®latensan, theregsdstngespaved 15

rel ati onship tq enbrace said fastener . nts rennving§neans t her ebet ween,

el
char act er iSAGRG HRG LY 11 RWAGE 1 A%k 4&5&?&5& e '8l 3Pc8PRLALIVRssenbl ed on said
franme that_jt. n ve sl.antinal twardl.v and u rdly .away fromthe
ot her gui (P@spﬁt;itaé&'ngél é'ﬁ\l%a’-it%%é‘%ét ﬁ%n aoigglt1 & §ﬂf82\3§6e'yffaﬁs%/ene.r chain,
and So. Nafy 0AGy Wlide dilidle® Gat b’ SR, BReTREA]pekaRER gLy | nvardly
and downwardly to an operative position, 1n which there is a guide

cl eag ance udpdr GHrdar@® oF ¢aild ¢¢amadsk@adcanchader Bareaee afrggpactive
upper surface of said frame and an 25 . under surface of said guide plate.

The i nventdtirerniguidee pdater.i bed by way of exanple with reference to the
acconpanyi ng drawi ngs, wherein:- Fig. 1 is a plan view of one enbodi nent"-of
t he -4- According to a second aspect of the present
invention there is provided a space forming device for a _Ld;
slide fastener chain comprising-é fastener elements
10 removing means. disposed on a frame of the device for
removing fastener elements in an area of predeterminéd
length from said fastener chain having a row of
'successive meshing fastener elements, a pair of guide
plates disposed 6n.said frame in an opposing spaced
15 relationship to embrace said fastener elements removing
means therebetween, characterized in that each one of
said gpide.plates_is s0 assembled on said frame that it
¢can move slanting1y3outward1y and upwardly away from the
other guide plate, to allow insertion of the slide
20 . fastener chain, and so that each guide plate can
thereafter be moved slantingly inwardly aﬁd downwardly
to an operative position, in which there is a guide
clearance, for guiding said slide fastener chain, - -
between a respective upper surface of_said frame -and an
25 under surface of said guide;plate;
The invention will be described by way of example
- with reference to the accompanying drawings, wherein:-

Fig. 1 is a plan view of one embodiment of the



present invention with a portion thereof broken away, Fig. 2 is a cross
sectional view taken along the line Il - Il of Fig. 1; Fig. 3 is a cros
sectj onal view taken along the line 5 111 - Ill of Fig. 1; Fig. 4is |
S|m‘F'ér to Fig. 2, but shows the novable guide plate in the position whic
it assumes when |t has been outwardly and upwardly nmoved; Fig. 5is a '
fragmentary -vertically sectional view 10 =dftowi ng t he sI | de f ast ener chai
inits inserted condition; Fig. 6.s simlar to Fig but shows the slide

fast ener chain %‘?ﬁﬁ?ﬂﬁ/éﬂ’r"@'ﬂiﬁ% Witk @ Pﬁrﬂ'-l’ré’“pSQFFFSSSbﬁﬁFGﬁ FY‘I@%assuma

when normal ly set; a fra rrenta verticall ection o]

~an enl arged scal e sho% ié‘ssﬁe Oﬁgf t&PnF V&Sﬁ ?aﬁgasag?n gﬂ"e fl
fastener el enenty rowqy jgr}q.gcutter and Fig. 8 is simlar to Fig. 7, but
shows the renova opera%on of the f ast enerel enent row. The accorrpanyl ng
drawi ngs illustrate onsg Xmse 2 Qr/Eodéictqohde Bﬁéﬁeﬂhkéﬂvsmbhenthe line
Referring to Figs. 1 an a cutter 4 is disposed above a space form ng
_station 3 orstfnyp-pm:swﬁ‘ Fugyr.219f a franme 1 and connected to an upper
.plunger (not shown) for upward and downward novement. A die block 5 is held
.in position wthin theifg.adke il isimtilarsgac®ild5 2foboiktnghewat the BovaBle
above-nentioned cutter 4 and die block 5 posess a I ength which corresponds
to each of the spiadeplaredn dheedosition whdchadteassunasgi whenotti haefi -

nite length. The cutter 4 and die bl ock 5 R‘oow de a fastener el enents-
renovi ng means R9ER SHRRS I ARk P3RS
' \_/ Fig. 5 is a fragmentary vertically sectional view

10 showing the slide fastener chain in its inserted condition;
' ' Fig. 6 is similar to Fig. 5, but shows the slide
fastener chain and movable guide plate in the positions
which they assume when: normally set;
. Fig. 7 is a fragmentary vertically sectlonal view on
15 an enlarged scale showing the shearing-off of the upper legs
of the fastener element row by the cutter; and ;
Fig. 8 is similar to Fig. .7, but shows the removal
operation of the fastener element row.
The accompanying drawings illustrate one example
20 embodying the present invention. Referring to Figs. 1 and
2, a cutter 4 is disposed above a space forming station 3 on
. . the upper surface 2 of a frame 1 and connected £o an upper
piunger (not shown) for upward and downward movement. A die
block 5 is held in position within the frame 1 in the space
25 forming station 3. The above-mentioned cutter 4 and die
block 5 posess a length yhich corresponds to each of the
spaces to be formed in a slide fastener chain 6 of indefi-~

nite length. The cutter 4 and die block 5 provide a



ns 7 which has alength equal to the length of the cutter and die |,
Details of the construction”and operation of the fastener elenents
g neans wWill be 5 described hereinafter. A pair of- opposing andy_/
gui de plates,8 and 9 are disposed on the upper surface 2 of the ~
enbraci ng the above-nentioned fastener el enments-renoving neans

bet ween with the opposing imer edges 10, 11 of the guide 10 pl ates
Nl ng a clearance Wtherebetween. A guide clear- ance 14 is defined

bet ween fdstenameflenenbcreneying dieanseln GRRPITAFIA &Y & dackm 13 of

h id I 8. 9 ;I he il d di .t [ I 8
ey SuB\meRREo!  HRich s 1 R ST R e deobd® ' e £ 510 nl
dly sEEd el > roslanting
The posi EREREEIBNR FHE 08T, PEREST of G S st dhd 9. 2 2"
upwar d| yogagﬁgygﬁﬂ?ﬁ' Yn@ By sfRdt Eferfhi €S Ml RLAy mdils il adehown in

Figs. -1, e guide 20 plate 9 1s secured to sl 1 dabl e nmenbers 17

by negnsagichobéd Héréfflattérslidable nenbers 17 are slidably received in
the corresponding slide rail portions 16 formed by frame portions 1A, 1B of
the frame 1, reRppaitvetyopgbeimnyvand espaced phide plated 8 tdmed Secured by
means of a bracket 21 25 and a bolt 22 to the piston rod 20 of an air :
cyl i nderat® désposedtonathepppper bsurkace 13 afhithe i frane tluremhxraaing] to t he

frame 1. The above-nentioned slide rai] portions 16 are -6- inclined
upwar dl ythfdabevenremyiened fastenprelpnantg-EaRPVing means there-
between with the opposing inner edges 10, 11 of the guide k_i

10 'plates defining a clearance W therebetween. A guide clear-
ance 14 is defined between the upper surface 2 of the frame
1 and. the under surfaces 12, 13 of the guide plates 8, 9.
In the illustrated embodiment, the guide plate 8 ié
fixedlv secured to the frame 1 whefeas the éuide'plate-Q is
15 slantingly movable relative to the frame 1 between the, position shown
in Fig. 2 and the position shown in Fig. 4. in which the-
guide plate 9 is disposed upwardly gnd outwardly away from
the guide plate 8. _
That is, as shown in Figs. 1, 2 and 3, the guide
.20 plate 9 is secured.to slidable members 17 by means of
bolts 18 and the slidable members 17 are slicably received in
the corresponding slide rail portions 16 fdrmed by frame
portions 1A, 1B of.the'ftame.l, respectively. The movable
guide plate 9 is further secured by means of a bracket 21 -
25 and a bolt 22 to the piston rod 20 of an air cylinder 19
secured to a support brackgt 15 which is in turn secured to

the frame 1.

The above-mentioned slide rail portions 16 ‘are



the guide plate 9 is slantingly movabl e bet ween the two positions as shov
in Figs. 2 and 4 by the novenent of the piston rod 20 as the air cylinder/
19 i§~§ctua1ed. In Fig. 3, reference 5 nuneral 23 denotes conponents of thel -
frame ™l and reference numeral 24 denotes fastening bolts for securing thg.
conpo- nents 23 to the frane 1. As is nore clearly shown in Figs. 7 and 8)
t he above- nentioned cutter 4 conprises ng_opposing bl ades 25, 26 10
defining a clearance D therebetween and a protrudi ng.nmenber 27 interposed
bet ween the bl a Y | Dy lfally i Ay GieRl HIA & and

cl earance D iS'ggéééé?%ﬁggwﬁﬁ%t t he outer_engrportlons gf_thetﬁbper | egs of
nmeshed fastener tﬁéegﬁﬂaé prAeeB9 Of s t REarMingBy hBSiAREHetubah ThE BJoCpediltifs as
the 15 blades 25, 26. As nore clearly shown in Figs. 2 and 3, the above-
mentioned franmeshows £ANBigéut2daky 4 Ney ftsrmmgeErennofl Ahel Piztdnl €od 20
connected together as a unitary structure and fixedly secured to the upper
surface of a beads3theTadrfephinder 119 sis ;agtuptdd.n dn Migugl3.c refeyepee n
comuni cation with the guide cl earance 14. ELéfosed within the cavity 32
are pressur eS5paBémeBal 343 feRotes FORRRNGFRIRH yEheh £ dandd) redREeaseand
.away  fromthe corresponding fastener tapes 29, .30 of the sl.ide fasten- 25
or Lhai 6 whi CRUBSERG: S enstes (RS RIRS LSS, f3F BFCuRied. the' comipos
above-mentioned di g_block 5._i y positioned between the pressure
pads 33, 34. Thggéﬁg %?o% %ﬁéséﬁ%g%g%'mdth a center through-slit -7- 35
for slidably receivingathes ahome SRl APashdiP P HiJIRAMS and 8, the above-

1

(N

_mentioned cutter 4 comprises two opposing blades 25, 26
10 defining a clearance D therebetween and a protruding meﬁber
27 interposed between the blades 25, 26. As shown in Fig.
7, the above-mentioned clearance D is so designed that the
outer end portions of the upper legs of meshed fastenerxr
elements row 28 of the slide fasﬁener chain 6 are cut by the
15 blades 25, 26. |
' As more clearly shown in Figs. 2 and 3, the above-
ﬁentioned frame 1 is constituted by the frame portions 1A,
. 1B and 1C connected together as a unitary structure and
fixedly secured to the upper surface of a bed 31. The frame
20 1 is formed with a through cavity 32 in communication with
the guide clearance 14.
Disposed within the cavity 32 are pressure pads 33,
34 which can move upwardly and downwardly towards and away from
the corresponding fastener tapes 29, 30 of the slide faséen-
25 er chain 6 which are disposed in the guide clearance 14, -
The above-mentioned die block 5 is securely positioned
between the pressure pads 33, 34. |

~ The die block 5 is formed with a center through-slit



7.~ Formed between the upper and | ower ends of the knockout neans 7 is a -
bul géd™gortion 36 which is positioned in an opening 37 defined between Lhe
pr £ & pads 33, 34 and the 5 | ower end 38 of the knockout means 7 is ey
o a holder 39 which is in turn connected to a | ower plunger 40>
jprings 41, 42 are interposed between the frane 1 and holder 39 to
a domnmardly directed returg force to the holder 39 and simlarly,
pgs 43, 44 are 10 interposed €t ween the hol der 39 and pressure pads

§§ds‘:§? f%?%‘&*%ﬁ% Yo RRRg, @%8%’?:%%%%%&%%%?2@ éﬁm%%ahp&ﬁéﬁ“re
Lngckgut neanfﬁ% p?%?%%??yggbve hgogna 15@&5 Qﬁﬁ%héﬁdgéégﬁgéﬁﬂgu% ©

- certai npyiagieancas W tulgea @Be\tacﬁemsl QneéhcQasbbaﬁueﬂeanﬂnaaﬁangerrent of -
t he conponents -in the illustrated enbodi nent of the space form ng device

for sli dpdmdsige3dr daifined, beltwedavithe PResparst padas3Bol Benand ThReai r
cylinder 19 is actuated to cause the guide plate 9 to slide slantingly

out wWes dllgpm:d-am@\éﬁdloﬁ &hengnolrkoulti neansi 7 per seonsedctdr anhohdepositi on
shown in Fig. 2 to the position shown in Figs. 4 and 5. As a result, the ’
gui de cF%hﬂ%ﬁG@ }é e HIT RS CRPpErtad §ﬁoﬂanWeF|§§unHe§n6°5 Wth the guide

cl earance 14 k mnde open a? 2% i oned,above, ae sg i de f tener chain 6
is inserted at Ry BRTARSH fhe 420876 1PHETHARGEE BPLYees Fo the portion

'87 Of_tfy%ngyud%ﬁ@ %ﬁ&ﬁ%@e3§4tge&WB§9ttQ?dgag$£r35§fafgeééeafreturn

force to the holder 39 and similarly, springs 43, 44 are

U
10 interposed between the holder 39 and pressure pads 33, 34,
respectively, to impart - upwarQly'directed forces to the
pressure pads 33, 34.
The height of the knockout means 7 is so selected
that when the holder 39 is raiéed by the action of the lower
15 plunger 40 the knockout means 7 projects above the upper end
of the die block 5 by a certain distance.
- With the above-mentioned construction and arrangement
of the components in the illustrated.embodiment of the épace
fofming'device for slide fastener chains, the device
20 oOperates as follows:
The air cylinder 19 is actuated to cause the guide
plate 9 to slide slantingly outwardly and upwardly along the slide
.rail portions 16 from the position shown in Fig. 2 to the position -
shown in Figs. 4 and 5. As a result, the guide tlearance 14 opens
25 wider as shown in Figs. 4 ang 5. -
With the guide clearance 14 kept wide open as -
mentioned above, the slide faStéher chainis.is'inserted'at

an angle from the side of the guide plate 9 into the portion



the guide plate 8 and the upper surface 45 of the pressure pad 33 in the:
direction of the arrow X as shown in Fig. 5 and the center |ine of neshi
betmegg‘the‘opposing,fastener 5 elenents in the fastener el enent row 28 F
positloned right - above the center line of the die block 5 and knockout
means 7 to thereby dispose the slide fastener chain 6 in the posi- tion
shown by the chain line 46 in Fig. 5. Thergafter, the guide plate 9 is
~noved slantingly inwardly 10:.and downwardly in the direction of the arrow Y
(Fig. 5) to thgspesétgeidshelsatdndd gl4 betiwddie twl iundenaf stlt€aaer 12ybinder
219. In the operation described herei nabove, since the guide plate 9 noves
slantingly upwehel guidel pbateas dnd athenppey! sunfiacver dfpedt the piressuzee 1
between the position in which the 15 guide plate 9 is disposed away from
-the gui de pl atpad 3ddin hbhenodimecm taforthen asrash ¥ a8 ghvowa gnafdgy 53 in
align- nment with_the guide plate 8, the distance of novenent of the guide
plate 9 can be3R@dthedcspteouiing Qﬁﬂ@ﬁfh*ﬁQHQQQﬂﬁfﬁmqﬁ¢ FpPORéngupsrenas,

the like and th sllde f ast.ene 20 chai n be Si.| |ns rted i nto, the
cl earance |% eifmeRt ?lﬁ% E%% ?P%ﬁkﬁi % S&I Beg 5698§ :

| ant - ly f b d h
;oglnt | olnnghgwngl énvgh %?'%Q?'lthg rgflfi cﬂ% td(ij,"rgrae ur ni ng o'lt') nﬁgk%ﬁlt 'Hgarﬁl %ﬂ e,
the |nner edgegdly R%r ol gl &f&esfa%‘icé}@r Gl & dnichi Pael-

adj acent or outer e asten- er tape 30 an he possibili of the
fastener tape egeg ghusmrlgyughé ScHaW etdheeldgminatrad;. Wien the guide plate 9
and slide fastener chain 6 -9- assune the positions showmn in Fig. 6, the
up pl unger (not  Thereafter, the guide plate 8 is moved slantingly inwardly

10 and downwardly in the direction of the arrow Y (Fig. 5) to the

position shown in Fig. 8 by the action of the air cylinder 19.
" In the operation described hereinabove, since the

guide plate 9 moves slantingly upwardly and downwardly ét an angle with
respect to the frame 1 between the position in which the-

15 gquide plate 9 is disposed away from the guide plate 8 and
the normal position in which the guidé'plate 9 is in align-
ment with the guide plate 8, the distance of movement of the
guide plate 9 can be reduced without it being interfered’
with by the cutter 4 or the like and the slide fastener

20 chain 6 can be easily inserted into the clearance in a short
time space. 1In addition, as the guide plate 9 moves slant-
ingly from above onto the slide fastener chain 6 held in the
_position shown by the chain line 46 upon the returning of .
the guide plate, the inner edge 11 of the guide plate 9 does

25- not interfere with the adjacent or outer edge of ihe fasten-
er tape 30 and the possibility of the fastener tape edge
turning-up is thereby eliminated.

When the guide plate 9 and slide fastener chain 6



‘sffown) }is noved downwardly to |lower the cutter 4. In the final phase of the
dowmwayld novenent of the cutter 4, the edges 25, 26 of the cutter 4 shear
of f) t/Aig 5 outer end portions of the upper |egs of the fastener el ertent .row
at the sane tine, the protrudi ng nenber 27 of the cutter 4 pushés
“bhead portions of the neshing fastener elenments row 28 to flatten the

st ng fastener elements and thergby relax sewing threads 47, 48 which
attach the 10 fastener elenent row 28 to the fastener tapes 29, 30. The

upper phegaRs tie SosLoibms eshdwintin LUt erere WipPEnPiemgers (Gewvar d

novenent at the tine point when the threads 47, 48 are rel axed and,

t her eaf §hdwn) his | mowed plowpesrdDy | to riowed: Uhearcitterl 3 . . As the | ower
pl unger 40 noves upwardly, the holder 39 and knockout nmeans 7 al so nove
upwar dl y and aint ke sEimal iphase of prhe dovawandk mRyem@ntaof khged upwardl y
under the force of the springs 43, 44 until the upper surfaces 49, 50 of

t he padSupterht t hehe R4PR23ah OB thy cytder & ishaar off ithecooperati on
with the under surfaces 12, _13 of the guide es 8, 9, respectively, such
ho' U5 ORHET HEPd RYEREADE 1ot TRANR LIRS SRt ddiio T ARSI o Sl e Aars 39,
34 ceas hed r V t d 44 .ar ressed’
by the g%‘%]t?%u?yn‘gv%%%% %%@%n%n 'oﬂ%ég%%%%;l%%%éer %gapﬁfecc%?der 39
CONt i NUESLESr MDVSusNE he  hddlf FWEtond Ws @@%Jsﬁ'n;p SRRV dly

until the | eading or upper end of the knockout neans t he protrudingi
menber @leméntSerowt2®rtd plaetermnthed makHityy IR R 1Mty ow 28

-10- therebetween. At this point, when the novenent of the upper o3
and thereby relax sewing threads 47, 48 which attach the v/
10 fastener element row 28 to the‘fastener tépes 29, 30.
| The upper plunger is so.regulated that the cutter 4
. terminates its downward movement at the time boint when the
threads 47, 48 are relaxed and, thereafter, the lower -
plunger 40 is moved upwardly-f
15 © As the lower plunéer.40 moves upwardly, the holder
3§ and knockout means 7 also mdve upwardly and at the same
time, the pressure pads 33, 34 are urged upwardly under the
force of the springs 43, 44 until the upper surfaces 49, SO
of the pads pinch the fastener tapes 29, 30, respectively,
20 in cooperation with the under surfaces 12, 13 of the guide
 plates 8, 9, respectively, such as to hold the fastener
tapes in position whereupon the pressure pads 33, 34 cease
their upward movement and 5nly the springs 43, 244 are
. compressed by_the-conéinuingjupward movement of the holder -
25 39. As the holder 39 continues to move upwardly, the knock-
out means 7 also moves upwardly until the léading or upper
end of thg knockout means 7 and the protruding member 27 of

the cutter 4 pinch and hold the fastener element row 28



plunger -is changed so that it noves upwardly, the fastener elenent rows
mhlch,are nlpped between the | eading end of the knockout means 7 and the

29; 3& ‘as shown in Flg 8 whereby the section of the fastener elenent ro
28, the upper |egs of which have been sheared off as stated above, is ’
rel eased and renoved fromthe sewing threat@-47, 48. Thereafter t he Iomer

pl unger 40 is noved, back down- 10 wardly and the er |s . noved
back upwardly therrbeswesBr pd&i Ehis P? mh‘t"&?Pt ?}%urfb‘ie the, i 4RRR%es
its follow ng d(r;lvmward nov rrent to t returnthe d‘f]\[/ cetohft q‘rﬁﬁ

posi ti on shownPHPELY. 18. © Pﬁe{lhﬁod nm?h?§ YRYATALY o Ehe [Faskener i s

autorat i cal 1y ygaeed. QQOthwszShdg}.‘écﬁ%ﬂ? Eblbuddle BRKL AULIPLR dde

chain to be for a space 1S brou e space orm ng

of the frame lyy “ﬁh@éﬂga'r.' Meaﬁ@eﬁ‘ hh& tﬂectswtra@ﬁte merSod 2 4£

hol der 39 noves downwardly as | ower pl unger 40 nbves 20 domnmardly t he

under shoul d&r gueter54 aket balbehgﬁfloﬁOﬁeOﬂas@eﬁrtt@p@w,om MERA¥hokn
engage the inwardly directed projections 53, 54 on the pressure pads 33,

34, respectiveliy Fig.p8l Wwhebebpr ass weetpadsf 33e Bdstdosn wlentint. rdun 28hethe upper
Il lustrated enbodi nent, although the fastener 25 elenent row 28 is sheared
off only at thdegspef. wagshtheve beén sheapedsefif as\sratexh abovwent is nited
to such an arran ment. The present invention can be also applied to the
ar- rangenent s I séﬁs§eénﬂnr9§93ﬁ€s§erlth@ysﬁlkng V@Kﬁ@@ﬁn4lxt$iﬂﬂ i cation

No. 16713/1978 and Ja%anese Patent Ellcat on -11-
Y Thereafter, the lower plunger 40 is moved back down-

10 wardly and the upper plunger is moved back upwardly to the
?ormal position from which the upper plunger initiates its
following downward movement to thereby return the device to
the position shown in Fig. 6. With the device in this posi-
tion, the chain is automatically advanced through the deviee

15 until the next portion of the chain to be formed with a
space is brought to the space forming station 3 of the frame
1.

Incidentally, when the knockout means 7 secured to
the holder 39 moves downwardl& as the lower plunger 40 moves

20 downwardly, the under éhoulders 51, 52 of the bulged portion
36 on the knockout means 7 engage the inwardly directed
projections 53, 54 on the pressure pads 33, 34, respectively,
to pull the pressure pads 33, 34 downwardly. .

‘In the illustrated embodiment, although the fasﬁener

25 element row 28 is sheared off only at the upper legs there-

- of, the preeent invention is not limited to such'an arrange-
ment. The present invention can be also applied to the ar-
rangements disclosed in Japanese Utility Model Application

Publication No. 16713/1978 and Japanese Patent Application



~ ' astener ele- nments row of.f.
Na y, in these Japanese Patent and Utility Moddel Applications, the _
f dstener element row is sheared off at the central neshing portion of the_
' s and the 5 remaining portions of the sheared off elenents are "=*
fromthe correspondi ng fastener tape by the use of a scrap- ing
r the like which engages angyenmoves the remain- ing portions upon
| at¥ve novenent agai nst the fastener tapes. The subject invention can be
appli ed Gto S ' 4 ofKe iy adidl tdaytdrad R ear r angenent
I n whi chﬁgbgﬁ%%f?%gg%nmzh?aﬁﬁzf i_ndc?i{grﬁﬁle ?3& h is internediately
formed WhdhesUESRSSERE MReDy, tie thide Tapardie mateart dnd @yildrycan be
al so applied to the arrangenent in which a single 15 space is forned at a
desired podeliadpphicatidnsle thettastendnielaexferdefiaw tis |shegiredad £ he
arrangenent in which the fastener elenent rowin a single slide fastener
chai n i satutheteentrah meshing rpentiaems theeldnents andetde chain is
manual | y- set -on the apparatus one by one_and the air cylin- 20 der 19
“whi chs mo%@BaintngRAEFIORR e e hearedaff &l amenhf) iRt HeMAYed e switch
(not sho . In the illustrated. enbodi nment | t hough only, the qui de plate 9
i's rmvab¥\£g,mi the COFTRSRRREI N F£Igrenske tcﬁ‘??era"ygﬂﬁ%(fg "ﬁ%tcé & tsﬁq"ﬁé"pr ovi ded
with a sjml Vi Dg. T - it can. e ' doiidl. upwar dly
and out m%‘?%l@é%{@aélpgﬁlg?gf%%ﬁvé%eﬁgﬁﬁ ﬂgﬁr%g’%urﬁeg?mr e,nlt he dri Ve
means fOolndONbAELRE Giok A MUV iviner S Ui ddtndiRe] ddtidiRa | | ust T at ed

air cylinder, but a f mechani cal- drive nmechani sm may be enpl oyed in FoT
pl ace oftapesai rriy | sulsf¥ct inviéhtion can be applied to such a U

10 shearing arrangément.

In addition to the arrangement in which a slide
fastener chain of indefinite length is intermédiately formed
with successive spaces, Ehe device of the present invention
can be also applied to the arrangement in which a single

15 space is formed at a desired position of a slide fastener
chain of definite length and the arrangement in which the
fastener élement row in a single slide fastener chain is cut
short. In these arrangements, the slide fastener chain is
manually set on the #pparatus one by one and the air cylin-

20 der 19 which moves the movable guide plate is actuatéd
through a treadable switch (not shown).

In the illustrated embodiment, although only the-

guide plate 9 is movable; it is also poséible for the other guide hlate
8 to be prduided with a similar moving meanslso that it can also move
23 'slahtingly upwardly and outwardly ét ah anglé with respect.to_thé '
frame. Fufthefmoré, the drive méans for moving the or each guide plate
is not iimited.to'the.iliustrated air Eylindér, but a full mechaﬁiéal

drive mechanism may be employed in place of the air cylihder;



CLAI M5: - 1. A space formng device for a slide fastener chain conprising
fastener elements renpving neans di sposed on a frame of the device for
remsVing fastener elements in an area of predetermined |ength fromsaid;
fastener 5 chain having a row of successive neshing fastener el enentise
a pair of guide plates disposed on said frane in an opposi ng spaced 5
rel ati onship to enbrance said fastener elenents renoving neans
t her ebet ween. one guide plate being fixed so that there is a -
gui de-cl earance for 10 gui ding said slide f4st ener chain defined between
an upper surface 0.f said frame and an under surface of ' ' m Iﬂml
pl at e, char act er i&EM843 hat the ot her guide plate is SOTmmmmT “m d
frame that it can nove slantingly outwardly and upwardly away fkon sai d *one
15 guide plate, to allow insertion of the slide fastener chain, and. so
that said other gui dg Rile GaNdile 43Vigl $6:M8V6d13b2RLERARY | pATH' Y and
downwardly to an ‘operative position, in which there I's a gulide clearance,

for guiding said §jdgla fidsf G Hasthde? edehened %gwgtéggmeansaai BRgka

_surface of said frame and "an under surface of sai hér guide plate. 2. A
space form ng dewrca fifane It dhef AevARR foRaAiramoiRgi ghB8edebagl 8lGhtLs

el ements renovi ng neans di sposed on a frane of the device for renoving

fastener el enentsifan adea af prededfermimedt demgtad firemgshifir fassandr

f ast ener 13 chain having a row of successive neshing fastener elenents,
. a pair of guide phaids Wnsad row 94i guccgssive meshing fastener
L-j - elements, a pair of guide plates disposed on said frame

in an opposing spaced relationship to embrance said
fastener elements removing means therebetween, one guide
plate being fixed so that there is a guide-clearance.for
19 guiding said slide fasteher chain defined between an
| upper surface of said-frame and an under surface of said
fixed guide plate, characterized in that the other guide
plate is so assembled on said frame that it can move
slantingly outwardly and upwardly away from said one
15 guide plate, to allow insertion of the slide fastener
chain, and so that said other guide plate can thereaf;er
be moved slantingly inwardly and downwardly to an
operative position, in which there is a guide clearance,
for guiding said slide fastener chain, defined between

20 an upper surface of said frame and an under surface of

said other guide plate.

2. A space forming device for a slide fastener chain
comprising a fastener elements removing means disposed
on a frame of the device for removing fastener elements

25 in an area of predetermined length from said fastener



I n ap.opposi ng spaced rel ationship to enbrace said fastener el enents
\Ng neans therebetween, 5 characterized in that each one of salﬁ
on said frame that it can nove slantingly .

| y and fromthe other guide plate. to allow inserti h
Ii @ “Fmﬁﬂ and so that each guide plate can thereafter be
Ian rdly and downwardly to an operative position, in

t here |s a gU|de cl earance, for guiding said slide fastener chain,
bet ween a respective upper surface of skd frane and an under surface of
said guide plate. 3. A space formng device as clained in.Claiml or 2, 15
in which tékabn kavingaa drmvat)lwgmsjelm ameshing uthsteniénlabl e menbers
which are slidably received in corresponding, slide rail portions formed in
sai d franmeelementipadcPabf Pfigduide c%f%l%e%l‘ngW?% @ £ foamg 3 in
~which the or each said nova actuated by an air

~cylinder. 58 iFs%%B%s}B?n§ﬁﬁcﬂ%v7%€ Eé??ﬁ%ﬁ?ﬁﬁ?l??kﬁ%ﬁﬁngf n which said.

[ i nd _ t | t dabl itch. 6. A
apace”f or nERgt SRbF TLECaPY] ORIV ERY Hed %c'r%fywi‘?'ééfﬁ aim in which said
f : i 4 b
resnmit e AL Eek ARSI 18 CRARSeady ond oL AP £TpilWe BIAUWE 42 C OF ot ener

chain withgg pssegbeed aﬂdssp@csﬂaxﬁelaﬁwnﬁblémbqimmmng?l A space .
form ng device as clainmed in any preceding 5 claim in mhlch sai d

fastener ebetwatdlyecandi opwapaly away from the other guide plate,

to allow insertion of the slide fastener chain, and so >
that each guide plate can thereafter be moved slantingly

10 - inwardly and downwardly to an operative position, in
which there is a guide clearance, for guidihg:said glide

fastener chain, between a respective upper surface of

gsaid frame and  an under surface of said guide plate.

3. A space forming device as claimed in Claim 1 or 2,
15 in which the or each said movable guide plate"includes
slidable members which are slidably received in

‘corresponding slide rail portions formed in said frame.

4. A space forming device as claimed in Claim 1, 2 or 3
in which the or each said movable guide plate is

20 actuated by an air cylinder.

5. A spéce forming device as claimed in Claim 4., in
which said air cylinder is actuated automatically or

through a treadable switch.

6. .Azspace'forminé device as claimed in any preceding

25 "claim, in which said fastener elements removing means is



I ncludes.a cutter and a die block which are opposed to each other. 8. A
space formng device as claimed in Caim?7. -in which said cutter includes
.two ppposi ng bl ades defihing a clearance therebetween for shearing off
out e™ends of upper |egs of fastener elements to be renoved. 9. A space
formng device as clained in Caim8, in which sald cutter includes a
protrudi ng nenber i nterposed bet ween sai d bl ades, cimmmmlﬂutHMWFS

i ncludes a knockout neans’ which cooperates wth sai d 10.
A space fornming device as clained in aim7. 8or 9, S n‘whitch"said *cutter
and die block are adapted to shear off nmeshing head portions of said

f ast ener .20 el adapted ande arcanged. tdblbeAiapacnitoently devaacted so

substantially as described with reference to and as illustrated in the
acconpanyi ng ‘dr anithgg it forms said spaces in said slide fastener chain

with a predetermined spaced relationship between each.

7. A space forming device as claimed in any preceding
5 claim, in which said fastener elements removing means
includes a cutter and a die block which are opposed to

N each other.

8. A space forming device as claimed in Claim 7., in
which said cutter includes two opposing blades defining
10 a clearance therebetween for shearing off outer ends of

upper legs of fastener elements to be removed.

9. A space forming device as claimed in_Claim 8, in

which said cutter includes a protruding member

interposed between said blades, and said die block
15 includes a knockout means which cooperates with said

protruding member.

10. A space forming device as claimed in Claim 7, 8 or
9, in which said cutter and die block are adapted to
shear off meshing head portions of said fastener

20 elements to be removed.

11. A space forming device substantially as-described
with reference to and as illustrated in the accompanying

‘drawings.




