METHOD OF AND APPARATUS FOR CROPPI NG RUNNERS AND SPRUES The: present
invention relates to a method of and an apparatus for choppi ng_pggpqﬁ
ruhfers and sprues di scharged from an injection nolding rachi b
apparatus for: nanufacturlng slide fastener chains having nol ded couthng
elepents of synthetic resin. There are known apparatus for manufacturing
slTde fastener chains by injection- nDIdlng a plurality of coupli el enent s
- of synthetlc resin sinmultaneously on a pair of skide fastener s ger
‘tapes. Since the 10 i nj ection-nol ded coupling elenents are interconnected
by a runner which is formed in a feed channel or runner in a nold, the
runner is required to be cut off as disclosed in Japanese Patent .
Publ i cati ons 39-9385 and 38-20921. The runners discharged fromthe
injection 15 nolding machine in the apparatus are collected for reuse.
More specifically, the runner is cut off by a cutter into pieces 5 to 6 cm
| ong, which are then chopped as by a crusher into snmaller chips having a
-2 - length of about 3 - 5-nmthat wi'll be fed again into the injection
nol di ng machi ne. However, the prior chopping process requires two devices,
the cutter and the crusher, and an expenditure of manual |abor for carrying
the broken pieces fromthe cutter to the_cfusher and operatlng the crusher.
The crusher scatters around the chopped pieces resulting in a

METHOD OF AND APPARATUS FOR CHOPPING
- RUNNERS AND SPﬁUES' .
et Thé'present invéntién relates to a meﬁhod of ahd
an apparatus for chopping toxpieées runners and sprues
discharged from an injection molding.machine in an
' apparatus for manufacturing slideffaatenerichains
5 having molded coupling elements of synthetic resih.
There-are knoﬁn apparatﬁs'for’ﬁanufacturing
siide fastener chains by ihjéct;qn—molding_a plurality
of coﬁpling alements of aynthéticaresin simultaneously
on a pair of'slide fastener stringer tapes.i Since the
10 injection—molded'coupling_elemeﬁts are interconnected
by arunnes which is formed ia a feed channel or runner
: lin a mold, the rﬁnnér-is iéQuired to be cﬁt off as
disclosed in Japanase Pataat Publications 39-9385 and
38-20921. :The runners diacharged from the injection
15 molding machine in the apparatus are collected for
reuse. More specxflcally, the runner is cut off by a
cutter into pieces 5 to 6 cm long, which are then

chopped as by a crusher into smaller chips having a



| oss of usable material and contaninate surroundings with the scattered
chips. Wen differently colored runners are to be processed, the cutter .
and the crusher have to be cleaned. It is believed possible by neans of the
present Anvention to provide a nethod of autonmtically chopping runners and

sprues @Charged froman injectbon nolding machine into pieces for reuse.r
~It is al'So believed possible by neans of the present invention to provide
an apparatus of a sinple construction for autonmtically chopping runners

and spr ues) gHgss " geshitl 5 omsagn ithh€ Glil0 e pbdlizagiAaabs @ei Nt o pi eces for
reuse. It isalso believed possible by nmeans of the present invention
further sefkjgctibrpmoMiidg machbddl0dH@afevand the mjiparchbpsirigopraseeppi ng runners
and sprues w thout producing any |oss of plastic nmaterial, wthout

scat t eri ngregudter tobojepdeesi theecuttardand tthe wrrupbken.nghd @ncl ean t he chopper
each tinme differently colored runpers are to be chopped. According to a
first aspe®tPepfitme 3 @aayal {9RAEntITORATINIER LMesDIRkEYiRI€E=R et hod of
chopping a - 3 - runper,_ structure cgonposed of a runner and a sprue

di schar gedf?"f"oﬁ'?eaﬁ”piﬁreg i *R ?Fdil%?%g‘*“%ﬁ?ﬁ%ﬁ"gs&f%cﬁéﬁ 5d conprising the
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nol ding 5 nmachi trng ot e Tom T he runn the runner
structure ggs9ut Rdp1AREL41aRRin0cAitam{AtBCSUI2BEhdiREs Wikn OfHe SPrue to

ot pe- scattered chipg; :Wheh differently.colored rﬁnnefélare to Eé _
processed, the cutter and the crusher have to be'cleéned. | ' o/
It is bélieved-poséibie by meanélof_thé'ﬁrésenﬁ invention ﬁﬁ
prouidefa'méfhod.bf autoﬁétically éhopping rﬁnnefsland.sprges
discharged from én injection molding,machine.iﬁto ﬁiéﬁes Fdr |
reuse. | : | . B
It is also belieuéd possibié by means of the:preseht-
invention to brbvide an apbéfatusuof a éimple constfﬁctinn.fpr
automatically'chobping runners_andfsﬁrues diéchéfged frbm::. |
an injection molding ma;hine intd piecés_for :euse.. |
It is also beliéveﬁ possible by ﬁeahs of the present
invention further seeks tb provide a methad of and_éh éppératus
for chopping runhérs'and sprues mithoﬁt hfoducihg'ahy_lnés of
pléstic material, ‘without scatterihg arduﬁd‘ﬁhoﬁped pieces}-and:
without haviﬁg'tb clean tﬁe.chopper.each'time'differently §§lo;ed
Tunners ére éq be chopbed. | | |
Accordiﬁg to.a First'aspect of_the.present inuentidn, there

is provided a method of cﬁppping a



‘Adcording to a.second aspect of the present invention, there is provided an
apparatus for chopping 10 a runner structure conposed of a runner and a
~sprue discharged froman injection nolding nmachine, said apparatu
'c0npri§ing; a gui de nechani smfor guiding the runner structure har ged
fromthe injection nolding machine; a first cutter. mechanismfor CUttpmg 15
off the sprue fromthe runner of the runner structure as guided by sal
gui dé mechani sm and a second cutter nmecharfi Smfor chopping the runner and

the cut-off int hi_ps. . ,Accor.dj tQ acthi ispect . of 1h t
20° invention: ¢ heraneE,shrahe s cappartd 818 Flaftr e Pl Tac”
fastener stringer m'gn 99&130%99&.0&%553&&965ea@iaﬂ- RO AP i @Nd
coupling el enents nol ea ereon, sal pparatus conpTising: an Injection

nol di ng machir inchjedhdd 2omppRsaRGeth®! dedps essenplyafmy the runner '
i njection-nolding the coupling elenents on the slide fastener stringer

t apes; - at | gazuceneesdpschbivgadr stonr ther i et dd eI ingner
structure -4- having a runner and a sprue fromsaid slide fastener
~ stringer chain; sa gaictidnesckattingf offgtheli sprodefromnthe stynmEured - the
di'scharged fromsaid roller;. a first cutter nmechanismfor cutting off the
sprue from the runf@nner sksuFturerast guidede ard cherping tha Fuhlese and
ngchanjsnj and a s%cond %Eg%grsngggaggsghior‘chopping_the runner and the
clt - of f- sprue int o tBfi 41 P chips.
. ' '  According to a second aspect of the present
o o invention, there is provided an apparatus for chopping-
10 a'runner.st:uctufé ~omposed of a runner and a sprue
discharged.from-an.injection.molding méchine,'said
. appératus comprisingr _afguide mechanism for guiding
the'runner'structure'discharged from theiinjection
holding machine; a first cutter mechanism for cutting
15 off thegsprue.frbm the-rﬁnner:of¢therrunnen structure
as guided by said guideaméchanism:'and & second éutterf
‘mechanism for chopping.the"runﬁer and the cut-off sprue
into chips. ._ |
Acc§tding-to a third aspect of the present
- _ | 20 invention, there isnprééiagd éﬁ abparatusffor
manufacturing a.slideafgstenerﬁst;inger'chain compdsed
of slide féstener strinQer;fapes:and*coupling-elements
molded th;reon,-saidfappatétus comprising: an
injection molding'machiﬁa including a.separable mold
25 assembly for injection-molding thé coupling elements on.

the slide fastener stringer tapes; at least one

separation roller for separating a runner structure



The invention will.- be described by way of exanple with reference to the
acconpanyi ng drawi ngs, wherein:- Figure 1 is a front elevational view of ‘@,
runner to be chored; Figure 2. is 'a side el evational view-.of the runner of

i . Figure 3 is a schematic front el evational view of an apparatus

B8) ng runners; Figure 4 is an enlarged front el evational view, (7

partl| cross section, of the tﬁbbping apparatus;. Figure 5 is a side
el evational view of the chopping apparatus;- Figure.6 is a plan view, partly .
in cross section,. of t h ' P L US, &g ' front
el evati oni\a"w%\iav Btfmgrrrge}‘?h%ns%ggné p%roai %é?gr#tﬁfeﬁs%ﬁ%otzg J?’nga feed roller;
Fi gures 8AWLELOUGR B Adchahi HOPEPIRIYiAY B rGhRatiQReLre/ 1 ewsshowing
progressive steps of operation of the chopping apparatus; Figure. 9 is a
fragment arﬁséﬁﬁgbdeﬁremaééien@dn&f@u fDRdtt byt teP wechssismetdd on,, of a chopping
apparatus according to another enbodinent; Figure 10 is a cross-sectional
vi ew t akercuatimyy bffheh sprife dfrofi ther surber Fofg tine suhrisx abicbictliBe ase

cross-sectional views of 10 a guide nechani sm according to still another
enbodi mentguided by said guide mechanism; and a second cutter mechanism for

chopping the rﬁnner and the cut-off éprue;into chips.

The invention will be described by way:bf eXaﬁple with . - - -
reference to the.adcnmpanying-drawings,_mherein:-a-;

Figure 1 is a front elevational view of a runner to be A
chorneds |

Figure 2 is a side eleuationalfview.of.the-runner_of o
Figqfé 1;

Figure 3 is a schematic F:ontjelevatidnal-vieu of an -
apparatus for chopping runnerss .

Figure 4 is an enlarged front elevational vieuw, partl&fin
cross section, of the choepping épparatus; | |

Figure 5 is a sideielevational-&iem 6f_thé;chopping
apparatus; |

Figure 6 is a plan view, partly in cross section, 0# the
chopping apparatus; _

Figure 7 is a front eleuaﬁionai view of a mechanism faor

intermittently rotating é.Feed rollers



Figwe 12 is a plan. view of the chopping apparatus shown in Figure A .
Figue 13 is a crss-sectional viewtaken along is line XIIl - Xl of

Figure 12; Figures 14A t hrough 14C are fragnentary cross-sectional views
of t‘he manner in which a,runner is progressively chopped by the chopplng

appasat us of Figure 12; 20 ' Fi gures 15A and 15B are fragnentaré?g; ;
cross-sectional views illustrative of a chopping apparatus according t

nodi f i cat’i on, Figure 16 is a schematic front elevational view of a chopping
apparatus; 25 Figure 17 is an—apparatus for manuf acturing slide

f ast ener chains,_incorEoratlng t he chopplqg apparatus of Firuge 16 therein;
-6- Fiqure 18 is a pl aRignees oPAatareush 3Gt 3R fLagRsep l%&!‘boy t he

Dt be s 1 emoblavrERreh Vi rEcebduPAd Cp R SR R e e,
Figure 20 is a EEQEQEEBE ggogﬁel+ i&?aapﬂ%fyt@$9“‘”9 t he positional

rel ati onshi p of separation rq sprue cutter, a feed: roller,
and. a runner in the cbgg&@nggapgaaafﬂggﬁénfagyLmﬁbﬂﬂieﬂébatlonal Figure 21

- |s aviewsimlar to Figurle 20,
5 view, partly in cross section, of a chopplng apparatus
accordxng te another embodiment;
| Piguze - 10 is a crpss-sect-ional view taken along
line X - X of Figure 9;. |
Pigures 1lA and 11lB are cross-sectional views of
10 2 guide_mechauism according to still another .
| -embodiment;'. d
Pigure 12 is a plan. view of the'chop.ping
apparatus shown in Figure 4;
o Figure 13 is afqrnss-Sectional view taken along
1s line XIIT - XIII of Figure : ;lZ;-_I'l |
Fiéures;l4A through l4¢ are_fragmentary
czoss;sectienal views of the manner in which a.runner
_'gﬁ’ B is progressively chopped'by the chopping apparatus of
Figure - 12: |
20 | '.Figures 157 -and 15B are fragmentary .
_crossrsectional views illustrative of a'chopping
apparatus azcording to a modification;
| Figure 16 is a schematic front elevational view
_of a chopping apparatus, |
25 Figure 17 is an apparatus for manufacturlng
slide fastener chains, incorporating the chopping

apparatus of Firuge 16 therein; .



showi ng the condition in which a sprue has been severed off the runner; and
Figure 22 is a schematic side elevational view of a feed roller according_y

to anot her nodification. 15 Like or similar reference characters
denote same or corresponding parts throughout the views. Figures 1 and 2
i1lu te a runner structure A cut off a slide fastener stringer chain on#

whi ch™eoupling el enents are injection-nolded of synthetic 20 resin.  Since
the injection nolding machine for nolding the coupling el ements has a nmain
feed channel called a sprue ane & feed channel called a runner connecting
the sprue to mold.cavity gates, the runner structure A also has a runner a
and a sprue b pFépecei A§ éébétﬁh@ﬂaVl?WZQf pespidei Eastengrfrom the runner

a. As sho in Fi ure ou a run cho ng apparatus 10 for
chopplngcﬁgé“rﬁﬁﬁ §r§8 L% gppar?t“sAPgeﬁéW§1 pi?%clgges a gui de -
mechani sm 11 fo L ynn C e_A do mard 4 a first cutter
mechani sm 12 fo?’g '%g EF s%ﬁ% %%?3%£g°é?i Yﬁ%wr ndr® %Fsecond cutter
mechani sgild hog euat 280rbRBvEaNERon tnd 8218yl fledelied N anH de mechani sm

11 into sm |eces a pusher mechani sm actuat abl'e when t he sprue

b is-ssexabed. lnTngﬁﬂangg,chopping appar atus-10-is disposed below a roller -
pair 15 for separting the runner structure A froma slide fastener stringer
chain Fiqare 20 is a schematic front elevational view

showing the positional relationship of a;separation
roller pair, a sprue cutter,.a;feédzroller,yand.a- o ;,
runner in the chobping-apparatus'cf Fig'ure 16} |
10 Figur & 21 is a view similar to Figure 20,
showing the condition in which a'Sprue has-been severed
off the runner; and - | | |
Figurelzz is a schematic side elevational view
of a feed roller according to another modification--.
15 Like or similar reference cha:acte£§ denote same
or coéresponding.parts-throughdﬁt the views. .
Figures 1 and 2 illustrate a runner structure A
cut off a slide fastener st;ingértchain'on which .
coupling elements are injection-molded of_éynthetic
20 resin. Since the injection'moldingﬂhachine for molding
the coupling elements has a main feed channel célied a
sprue and a feed channel called a runnerﬁconnecting.the
sprue to mold °a§itY gates, the runner structure A also-
has a runner a and a sprue b projecting substantially
25. perpendicularly‘from the runner a.
As shown in-Figures.3 through 7, é runner
chopping apparatus 10 for chopping the runner structure



10 48 as dlschraged fromnolds 17 in an i njection nolding machine. In
Figuse 4, the guide nechanism 11 serves to allow the runner structure A
fromthe roller, pair 15 to go downwardly by gravity, and has a | de base
plate 15 20, a guide cover 21, and a sprue receiver 22, as shqégg

4. Tife gui de base plate 20 conprises a flat plate wider than th runnerf}
structure A and having an upper slant surface 23. The gui de base plate 20
has a lower 20 horizontal flange fastened by screws to support walls 52
nount ed on a support base 16. The‘gGiUE'cover 21 is nounted-on an upper

portion of the gui de_hase pIa e 20 closely to the s]anted surface 23. The
gui de cover 219F§e€6ﬁ3§sé8°5 § agﬂéé?'% ?%ﬁbﬁ?u%f' [ﬁﬂ%éﬁ%ﬁ si de

wal I s 24 and g&e % agth]g%ehcgggg‘%f&gythg Ehd;tv\@‘u :24 at their

upper front € rogreSS|v Yy wi der toward

their upper E%@ﬁ]aﬁ@%mSRQC?grfEQﬁf ho?fhﬁ'iebé'p??r'ﬁtmeth% | Afidek O eat er

than the w dt e runner structlre A The ont wall 25 1is |ncI|ned

downwar dly t @yaad sekendUcdetbasteshah €sm013 SE6k Coutbirig tife frtiHeal | 25, -
the side walls 24, and the slanted surafce 23 jointly constitute a’

hopper-shaped asngaideécbyvehe Fhidguneichamism LU Eutbténakﬁsh<a base plate

20 are jointly of a channel -shaped. cross secti.on
pieces, and a pusher mechanism 14 actuatable when the

_sprue b is severed. . The runner choppxng apparatus 10
is disposed below a roller pair 15 for separtxng the
runner structure A from a slide fastener stringer chain
10 18 as diSdhtaged-from-moldS*l? in an injection molding
| machihe. | |
In Figure 4, the guidefmechanism 11 servesatO“
allow the runner structure A from the roller_pair315 to
go.downwardly by gravity,-and.has'a.guide base plate
- 15 20, a guide cover 21, and a'sprue-receiver 22, as shown
ih_Eiruge-41 o ._.
The guide base plate 20 comprises a'flat plate
et o wider than the-ruhner struqtureiA and having an upper
slant surface 23. Tha guide base plate 20 has a lower
20 hdrizonta%-flange fastened by acrews to support walls
52 mounted on a support base 16.. o
| The guide cover 21 is mounted on an upper
portion of the guide base plate 20 closely to the
slanted sdrface 23. The guide cover 21 is composed of
25 a pair of longitudinal parallel side walls 24 and a
front wall 25 interconnecting the side walls 24 at

their upper front edges. The side walls 24 are

in Firuge

o

¢ e - e
i .




_opening laterally below the front wall 25 for passage 10 of the sprue b of
the runner structure A as it is guided down the guide cover 21. The | ower

edge of the front wall 25 is spaced fromthe guide base plate 2.0 by a

di stange greater than the length of the sprue b, so that the runner A will

go doSé%prdly W thout the sprue 15 b interfering with the front wall 25.

The s e receiver 22 is nounted on the guide base plate 20 on the side

t hereof on which the gudie cover 21 is nounted. The sprue receiver 22 is

conposed of a pair of |ongituci 8al parallel side walls 26 and a 20 front

wal | 27 interconnecting the side walls 26 along their_entire front edges.
The si d@rsgiressigelyhaifesntoard EVelénHPPﬁé gﬁﬁﬂea%%s%Piﬁ%ﬁe 20 jointly

2T 30 Lo RBER REPEE 5Y RoGRPSARER BALAPBLr EREAOTLt Mkl babl o rm 0.
rm
an_uppery Gl ofe T Piokahakl :caURbed o Uhfel ¥R CUipralgan air o - 9

- cyllnd% rswi nging the arm an alr I nder 54 for novi ng

the uppgh GUlHeRr G4ty 2BUa2daynb! eﬂhaéebhgéﬁﬁlﬁé'ét% 31.- The arm 30 is
pi votal |y nounted on support 5 nenbers 35 fastened by screws to the

suppert duame that the FroniOwail 26gukhel yidevedlby 2de aid endinder 33 to
nove cutter edges 36, 37 of the cutters 31, 32 toward
slanted surafce 23 jointly constitute a hopper-shaped
runner receiéer. The guide cover 21 and the gudie base
plate 20 are joiﬂtly of a channel-shaped cross section
opening laterally below the front wall 25 for passage

10 of the sprue b of the runner structure A as it is

guided down the guide cover 21. The lower edge of the

front wall 25 is spaced from the guideabase_plate 20 by
a distance greater than the lenéth of the.sprue.é,_so
that the runner A will go downwardly without the sprue
15 b interfering with the front wall 25.
fhe sprue receiver 22 is mounted on the guide
base plate 20 on the side thereof on which the gudie
cover 21 is mounted. The sprue receiver 22 is composed. \)
of a pair of Iongitudingl parallel'sidé walls 26 and a
20 front wall 27 interconnecting the side walls 26 along
their entire front edges. The side walls- 26, the front
wall 27, and the guide base plate~20_join£ly serve as a
hopper.
The first cutter mechanism 12 compfises a
25 swingable arm 30, a lowéklcutter 31 mounted on an upper
end of the swingable arm 30, an upper cutter 32 \

pivotally coupled to the lower cutter 31, an air



and émay from.a position-vertically between the guide cover 21 and the
sprue~tecei ver 22. 10 The | ower cutter 31-extends normally to the
gui de base plate 20, and the upper cutter 32 is mounted on the |ower cutter
31 by a pivot 38 so as to be. angularly novabl e through an arcuat ath .
wi t i~f'espect to the lower cutter 31. A link -39 is pivotally 15 nected -
t one end to an end of the upper cutter 32 renpte fromthe cutter edge 37,
and has an opposite end pivotally coupled to a piston.rod 42 of the air
cylinder 34. The upper cutter 32 Fad & st opper- 40 whi ch prevents the upper

cutter 32 fromtur 9 nd 20 .the_ | ower 1 whep the cutter edges
37, 36 engage5(91'[01’("?1{| %’ei) rTﬁé”'“?l"BHp&Le4Gr§I gé sé?gegnt% *Dbrevent a cut-off
sprue b from e 3 I t-off
sprue b to dr '?ﬁ?%p?%éqggfﬁg re%gfégrugég} gthEL 3 géga%#d?%?ated in

Figures 4 antyway tdYomRithel Mowag#e cuddelagia piston rod 41 pivotally _
connected to the arm 30 and a cylinder pivotally connected to the = - 10 -

support base 16. TiPheniarmc\d0i H8epi®éthaldyi mounyednder spopotal |y nounted on
a.second support nmenber 44 nounted. on a support nmenber 43 pivotally -
suppor t ed n merbens, }forfaskensdr SY33cRekAt £0 Shet AvprePhoPASHLE- 16. The 5

air. cylinder 34 is thus angul arly nnvablg g|th t he, arm 30.
) The arm 30 is angularly move Y the air cylinder 33 to.

move cutter-edges 36, 37 of the cutters 31, 32 toward
ﬁx' : end'aﬁay_frOm-a position-vertioally.between the ggide.
cover 21 and the sprue receiver 22.. |
10 .The lower cutter 3l=extende-normally to the
guide base plate ;0, apd_the~npper cuttert32_isjmounted
on the lower cutter 31 by a pivot 38 so as to be | |
angularlyTmovable”through an arcuate path;with respect
‘to the lower cutter 31. A link 39 is pivotall§ : |
15 connected t one end to an end of the-upéer cutter 32
-remote from the cutter edgef37, and-hes_en opposite-eoa
inotaily coupled to a piston rod 42 of the air |
et cylinder 34. The-upper'cutter 32_has a'stopper’40
which prevents the upper cutter 32 from turnihg oeyopd
20 the lower cutter 31 when the cutter edges 37, 36'engage
each other. The- stopper 40 also serves to prevent a B
cut-off sprue b from being scattered toward the arm 30, 3
but allows the cut-off sprue b to drop into the sprue' |
receiver 22. | | _ |
25 As illustrated in Flgures 4 and 5, the alr.
cylinder 33 has a piston rod 41 pivotally connected to

the arm 30 and.a-cylinder pivotally connected to the




o1he second cutter mechani sm 13 is disposed bel ow the guide mechani sm 11 and
as a feed roller 50 for intermttently feeding the runner a as gui ded bwkﬂ
—_the 1 gui de nmechanism 11 and a cutter 51 novable toward and away from t§ie
;"feeqéépllér SO to cut off the runner a. As shown in Figure 6, the feed .
- roll 50 is fixed to a.rotatable shaft 53 rotatably suported by and T
- between a pair of support walls 52 secured to the 15 support base 16. The
rotatabl e shaft 53 has opposite ends projecting beyond the support walls
52. A ratchet wheel 55.is nourt@&d en one of the projecting ends of the
rotatabl e shaft 53. A pawl 54 engages the ratchet wheel 55. The pawl 54 apd
t he rat snpponitebas8slpei nThe adrceowiindere3d hasches exbimdemm A brake
mechani sm 56 i s nounted on the other end of the rotatable shaft 53 for
pr event PAYOLRS LV cBRURERAPRSE FRERRDVERPERT hiembeR 44 JMoRPtethe pawl 54
pivotallg nmount ed on_a E%Epgét sha t148 nDunteqagn a rod 57 novabl e back
and 25 PBr BhSHPPIEG, PERORECAANPLRPERLEE THEROATSI PR W ter 51 is in the
f or m of | ~Daygkn Qk Nf ed aLp.. o t t d the feed
roller ggpéﬁgQS@%%%?fgds?eg?g?gggb%ﬁ %@Qa£€%§$€$dé%%%dﬁ€'bo Yy~ 49. As shown
ok FFguﬁﬁr égl&ﬁﬁeﬁubheis5ihh§ aRgeeslr foVuea sy Fiam e LM ter edge 36 of -
the FMower cufter 31 of the first Cutter mechanism 12 by a 5 distance [err]
whi ch igoslightly greater than a distance d2 (Figures 1 and 2) between the

| eadi ng end of the _ _ |
The second. cutter mechanism 13 is disposed below g

~Th

the guide mechanism 11 and has a feed roller 50 for -
intermittently feeding the runner a as éuided'by fhe
10 guide mechanism 11 and a cutter S1 movable toward and
away from the feed roller 50 to cut off the runner a.
As shown in Figure 6, the feed roller 50 is
fixed to a rotatable shaft 53 rotatably supof:ed_by and
between a pair of'supporﬁ walls 52 secured to the
15 support base 16. The rotatable shaft 53'haSjop§osite
ends projecting beyond the support walls 52. A ratchet
wheel 55 is mounted on one of the projecting ends of
the rotatable shaft 53. A pawl 54 engages the ratchét- : 9/
wheel 55. The pawl 54 and the ratchet wheel 55 jointly
20 constitute a ratchet mechanism. A brake“mechanism 56
is mounted on the other end of the rotatable-sh;ft 53
for preventing the feed roller S0 from'overruning;or |
reversing. The pawl 54 is pivotally mounted on é
supﬁort shaft 48 mounted on a rod 57 movable back and
25 forth by a drive mechanism 60 (Piruge 4).
The cutter S1 is in the form of a flat plate:

having a pointed sharp end directed toward the feed

- —— wh



T ul™¥3nd the sprue b. The feed roller 50 and the cutter 51. are
surrbﬂﬁﬁed by the cutter support body 49, an upper 10 plate 58 of the

support base 16,. the support walls 52, and a front cover 59 of an inverted

L- shaped configuration. As shown in Figures 4, 5, and 6, the drive
-mechani sm 60 conprises a notor 61 nounted in the 15 'support base 16, a
shaft 63 rotatably supported on supports 62 nounted on the support base 16,
and a notion converting mechani sm 64, 65 for converting rotary notion of
the shaft 63 into reciprocatory moti enll Rotative power fromthe notor 61
Is 20 transmitted to the shaft 63 through an endl ess belt 68 trained

around a pul | ejrcdder 59 aadosuppasted sagiprocabhy hytarcettemd a pul l ey 67

mounted on the shaft 6§P In Figure 6, the nmpti-on convertin nechpisn164,
65 i s conposed SHPROEL. BOSY A8rar PSHSAPHR &8 Fipgros I ocERSItS

on The' orary. t3epaces BYAAEale Fla A& LELEHED 39%"5‘#‘?%.% Ay O

12 - connect ed SuttlekeB1obe WMkl e1kBe dntist Q the rod
57. The feed rotOIQleetrrhSO I's turned \ggout J't he shaft 53 y the pawl %4 and the

ratchet whegl %3svaneaedynetlieh Rt aigAudY §9eiﬂetn’£1€$x\(8& s @t S
adjacent teeth on the ratchet wheel 55 each tine the
- d2 (Flgures 1 and 2) between the leadlng end of the
runner 'a and the sprue b.
et | The feed roller 50 and the cutter 51 are :
surrounded by thg~cutter supportzbody-49, an upper
10 plate_salof the support Ease 16, the support walls 52,
and a front cover 59 of an inverted'ﬁ-shaped
configuration.
As shown in Pigures 4., 5, -and 6, the'drive
mechanism 60 compriées=a'motor 61 mounted in the-
15 support base 16, a shaft 63 rotatably supported on
supports 62 mounted on thé support base 16, and a
motiod_cdnverting'mEchanism 64, 65 for converting |
rotary motion of the shaft'éB into réciprocatory
- | motion. :R¢tative-power_from the motor 61 is
20 transmitted to the shaft 63.through an endless belt 68
trained around a pulley 66-mnunted'on a motor shaft of .
the moﬁor 61 and a pulley 67 mounted on the shaft 63.
In Figure 6, the motion converting mechanism 64,
65 is'éomQGSed of circular rotary-bodies 69, 70
25 eccentricaily'mouhted.o; the shaft 63, and drivers 71,
72 rotatably mounted by bearings on the rotary bodies

69, 70, respectively. The driver 71 is pivotally

(.\‘ __

i e



the f
advanc

51 nakes one reciprocating novenent.. The rotary. bodies 69, 70 are

cutter
//gccentrlcally nounted on the shaft. 63 1800 out of phase with each other SOT

that the drivers 71, 72 nove back and forth 10 alternately. Therefore, >¢

roller 50 is stopped agai nst rotation when the cutter 51 is
toward. the feed roller 50, and is angularly noved one pitch mhen

the cutter 51 is retracted away fromthe feed roller 50. 15 As
illustrated in Figure 4, between the guide nechanism 11 and the secono

cutter
runner

bet ween connesteds&o theasytirs PledWhileek
conf r ontSNg P@I&Pl&ﬁet6°9hé feeahﬁo

mechani sm 13, there are pRovi ded a presser 73 for pressing the
a against the feed roller_50 and a guide_74 for guiding the runner a
QOdSGVQIhEZp ®sser 73 is

g sEpr

pivotally myunted on and _di posed ? g pport walls 52 in
spLlor SprE

'is normal ly

acti ng BEPRECATEna AL o3 93th8 PERK Dhoaid: FbF EERREF: Wftho "Crre

actlng
runner

been sever

35 aeﬁg Bﬁeréﬁ huwg gﬁt& datheof 8891 ge&mm _ %&fot he sprue b has

er descri b S

i nterm sgacent’ edethons ltHeS!‘EEBhEBIﬁﬁbé&tﬂsléﬁéEnEMéU tHet atlon of the
feed?roll er 50. The pusher nechanism 14 serves to di splace the runner

struct ucetAeroddr iakles onet eecéggocaBing3movément.

10

15

20

25

The rotary bodies 6393, 70 are.éccentxicallj*
mounted on the shaft 63 180° out of phase with each
sther so that the drivers 71, 72'mdye'back.and.forth
alternately. Therefore, the feed roller 50 ié:stopped
against rotation when the cutter 51 is advanced toward
the feed roller 50, and is angularly moved one pitch
when the cutterISl is retracted away from the feed
roller 50. ' |

As illustrated in Ffigure 4, between the guide
mechanism 1l and the secona cutter mechanism'l3, there

are provided a presser 73 for pressing the runner a

/

against the feed roller 50 and a guide 74 for guiding '\j

the runner a between the presser 73 and the feed roller
50. The presser 73 is pivotally mounted on and
disposed between the support walls 52 in confronting
relation.tp the feed roller 50. The presser 733is
normally urged to move toward thelfeed roller 50 under
the force of a spring 7$.actingrbetween-the presser 73
and the cutter support body 49. The runner g'as it is
delivered toward the feed roller 50 after the sp?ueug

has béen_Severed therefrom (in a manner described



5 the.cutters 31, 32 when the sprue b is to. be cut off fromthe runner
strud#ure A by the first cutter nechanism 12. The pusher nechani sm 14

i ncl udes a plunger 76 nounted on a back of the guide base plate 20 and a
pusher 77 novable by the plunger 76 toward and 10 away fromthe tters
31, 82, the pusher 77 having a flat front surface. Wen the plug§§§ 765
renains inactivated, the flat front surface of the pusher 77 |ie¥#]ush ™
with the front surface of the guide bgée_plate 20. Wien the plunger 76 is
actuated, the pusher 15 77 is displacéd toward the cutters 31, 32. The

upper plate 5§ gfoifie SupReCk NASEA0 a8 2108L° EBdEE PSR LRRiRLe o

passage t heret 'eces or chrps cut o unner a by the second

cutter nechani hoRRel i6a Iof HRENteedal Rother280.support base 16
bel ow t he hol e (ﬁpéé)lectlﬂg the chips falling through the hole .78 and

delivering theminto mdpusheet mithanlsar lansersesongedysplaett tiaot
shown), fromwhich the chips will be transferred into a hopper of the

i-nj ecti on nol ddugheBEineture?® towardatheakhytéedefbesudh, a3 rahsfer pi pe
info the hopper of the injection nolding machine. The roller pair 15 for -
separat i ng 5t hetheurgutiters 31,142 whenuther 8pAuef b ifetal PatecthseEher chain

18 is known from Japanese Patent Publicathonﬁh38-209g1 agg 39- 9385,
referred to atffRR TRd TUBARS SEEVGELERI Be i Befifpt cucter -

mechanism 12. The pusher mechanism 14 includes a
piunger 76 mounted on a back of the guide base plate 20 |
and a pusher 77 movable by the plunger 76 toward and B
ld away from the cutters 31, 32, the pusher 77 having a
flat front surface.: When the plunger 76 ;emains:.
inactivated, the f£lat front surface of the pushef 77
lies flush with the front surface of the guide base
plate-zo;. When the plunger 76 is actuaﬁed, the pusher
.15 77'is'displaced toward the cutters 31,_32.. _ |
Tﬁe'upper pléte 58 of the support base ls-hés a
hoie-78 defined therein for passage therethrdugh of
St - pleces or chips cut off the-runner a by thé second
cutter.mechanism 13; A hopper 79 is.mdunted in the'-
S 20 support basé-16 below the hole 78 for_collecting.the
, - ' chips'falliﬁg.through the'hble.78 and'deliveriné them
| into a box*(not.showh) pr onto é converyor belt (not
shown), from which the chips will be transferred into a
hopper of the injection molding machine or | |
25 pneumatically fed through a transfer pipe into the
hopper of the injection molding_machine..

-The roller pair 15 for separating the runner.




-As shown in Figure 3, the distance D between the 5 cutter 51 and the
center of the roller pair IS should be selected to be equal to the | eng
of a series of cavity gates (not shown) in each of the nolds 17 or the

| engt hQf the runner structure AL Wth this arrangenent, a prior runnerf

struct and a next 10 successive runner will be longitudinally spaced
di stance equal to the -distance between the center of the roller pair 15
the lower end of the nolds 17_after the prior runner structure has ful

entered the chopplng apparafu% 10. Accordingly, no two unchopped IS run

t t | t trod d i h t

0, OpRFREEIReoR PR EHBpALAGEaFPAFaTEE SBSOF| 1o nbhy RSWROCr bed with -
f d f ch

?&ﬁé?% JQPFB%?%?%E‘%&B?h‘e’éé\%%?%ﬁ??%ge%?f M- ARE, rochan sn

I's priegai-edqard hbeval,shad 19dnde bé debeachbed i@ déepipce the upper
cutter 32 away from t he | ower cutter 31 and also froma path of novenen

the sprue b aks shewnudnerigiteucByrehéd distancs Dubelewedry £tet he gui de

mechani sm 11. The lower cutter 31 is spaced fromthe guide base plate 2

bus prgitsers Sinaodt tbepgenter afvthenroblerhpaitprl® $hewldrevent the sp

b fron1nDV|ng downwardly. In the second cutter- pechanism 13, the no
I

61 rogt 6¢lecty tPlFESeQHaﬁDGE fhe lepgbk of 3,88F18% 9%Brth and at the

same tgggt§ogggggt?not shown) in each of the molds 17 or the

length of the runner structure A. With this
arrangement, a prior runner structure and a next
10 successive runner will be longitudinally spaced a
distance ‘equal to the distance between the center of
the roller pair 15 and the lower end of the mol&s 17
after the prior runner structure has fully entered the
chopping agpératus 10. Accordingly, no two unchopped
15 runner structures will be simultaﬁeously introduced
into the chopping apparatus 10. _
Operation of the chopping apparatus 10 will now
be described with reference to Figures 4 and 8A to 8C.
Before starting a cycle of chopping a runner
20 sﬁructure~A, the piston rod 41 in the first cutter
mechanism 12 is projected and the piston-réd 42 is .
retracted to displace the upper cutter 32 away from the
lower cutter 31 and.also from a path of movement of the
sprue b of the runner structure A as it is quided by
25 the guide mechanism ll. The lower cutter 31 is spaced
from the guide base plate 20, but projects into the

path of movement of the sprue b to prevent the sprue b

of

ue
or




erd roller 50 intermttently. 5 When the runner structure A is
®rged fromthe roller pair 15, it is guided to nove downwardly by the

¥ mechani sm 11. Where the runner structure A is not hardened conpletely
wherf it is. separated by the roller pair 15, the runner a tends be ...
cutawed as. *10 shown in Firuge 4. However-, the front wall. 25 e ges dnd

gui des the | eading end of the curved runner a toward the.guide base plate
20. Accordingly, the runner structure A is-fed down the guide nechanism 11
while it is being progressively shapdd to proper 15 contour and hardened.
Where the trailing end portion of the runner a is not hardened enough and
is curved by frem BOYiRg pownwardln. | dnyithee SOFosRasdttes meshaRESRhi le the
sprue b is gujded by the fraont wall 25 toward.the quide ba plate 20-and
t he | eadi ng eiug' o'fh%/H%"%’ rﬁﬁ%@a?ﬁ ?tg&wg'eg"ﬂvst %8 PPSht %aﬁl | 27 of the
sprue receiver r e [ a |_at 0, eq.the.sp is
engaged by th%uﬁf?%?ggatg%é@i()aﬁ' %%ég’l (?\%/edlro a%u? P ér .sﬁ}ﬁ ag lIS‘“EO\?VI% ?ﬁgf—'lgaure 8A,
the runner st t AdB1dL£ B iHdd rhitieRRR8G i n the .25 illustrated '
“posi tion. Atéﬁiggﬁ. madﬁl ea(rﬁyr)lgl engy%f the funner a is positioned.]ust
short of efigagenent widd it fanfer FtrictReShNGe Biscdashaacerbarr] from

the sprue - 16 - btothe leading end of the runner a is slightly
sr_ral I er than the rbXleanqmirerky, Het visemutided! @oemoest Gewnwardly by
| the guide-meéhanism il.-'Where the runner structure A
WA is not hafdened-completely wheg it is.gebaratedey~thef
roller pair 15, the runner a tends to ée curved as
10 shown in Firuge 4. However, the front wall 25 engages
and guides the leading end of the curved runner g"
toward the-guidesbaée plate 20. Accordingly, Ehe
runner-structure A'is.fed'dowh"the-guide'mechanism-ll
. while it is being progressively shaped to éroper |
1s ﬁontour-and hardened. Where the trailin§~end-portion
. of the runner a is not hardened encugh and is chrvad by
the roller pair.ls,'it is properly shaped to contour
'£¢f, while the'spruefg is guidéd:by the front wall 25 toward
the guide base pléte 20 and the 1eadin§'endsof“the
20. runner g-is;guided by the front wall 27 6f*the'sprue '
- receiver 22 toward the gu?de base-pléte_zo;'
When the sprug:g is.éngégéd by Ehe ~ytter edge
| 36 of the lower'cﬁtté£ 31 as shown in Figufe 84, the
runner-structure.A is tempofarily stopped in the
.25 1illustrated position. At this time,:leading_end of the
runner a is positioned. just short.éf engagement with.

the feed roller 50 since the distance dz from the sprue

- an——




_ <31 and the cutter 51. Upon engagenent bewteen the sprue b and the | ower X
cutter 31, the plunger 76 is energized to displace the pusher 77 Iateralli;;

. fromthe. guide. base plate 20 and the piston rod 41 is retracted to tilt~"
the arp30 for- thereby noving the cutters 31, 32 toward the gui de base
plate %EB The runner structure Ais now 10 sandw ched between the pusher -
77 and The lower cutter- 31 as illustrated in Firuge 8B. As the piston rod
41 is retracted, the piston rod 42 is projected to turn the upper cutter 32 .
countercl ockwi se as shown in Fid#re SCto cut off the 15 sprue b between

the cutter edges_ 36, ,37. Since the runner a js pushed slightly downwardly
by the Bpfer tBet tepding ?ﬂ‘i ?gaﬁl??lgr‘é‘?fbe‘bfétﬁ %tﬂrﬁr}bglya is forced

downwar dl et n_t feed rolle t e runner a
starts 5@%&8%‘\3‘?5?% Fgﬁngf‘?/t‘?'é‘ae a‘ﬁbﬁ%e%ge%%%ef&g%' %‘g’iﬁ“'gp 50 and chopped
by the KReCLRKOERLI g&ite; 51 into small pieces or chips which.drop
throughg?hgﬂﬂo?gé7§an?o t he hopper 79. The severed sprue b falls into the

sprue receiveruggnagggéggﬁgﬁs 5&W£éﬂﬂ]Eﬁé|§§ghéﬁ§t&ﬁafmmye_b 25 is present
in the sprue receiver 22. As the runner a Is progressively chopped until
fi na#! ylower scietlenusl of tidnep byngrr r‘éﬁ:eiweené&@gitéda tgprue b follows the
traiTing - 17 - end of the runner a and noves fromthe sprue receiver
displace the pusher 77 laterally from the guide base
plate 20 and the piston rod 41 is retracted to tilt the
arm 30 for thereby moving the cutters 31, 32 toward ﬁhe
guide base plate 20. The runﬁer structure A is now
10 sandwiched between the pusher 77 and the lower cutter
31 as illustrated in Firuge 8B.
As the piston rod 41 is retracted, the piston
rod 42 is projected to turn the upper cutter 32
counterclockwise as shown in Figure. 8C to cut off the
15 sSprue b between the cutter edges 36, 37. Since the
ruqner.g is pushed slightly downwardly by the upper
cutter 32, the leading end of the runner a is forced
downwardly between the feed roller 50 and_the.stopper ~
73. The runner a starts being intermittently fed along
20 by the feed roller 50 and chopped by the reciprocating
cutter 51 into small pieces or chips which.drop.through _ @
the hole 78 into the hopper 79.
The severed sprue b falls into thé sprue
receiver 22 and remains therein as long as the sprue b
25 1is present in the sprue-?eceiver 22. As the runaer gi

is progressively chopped until finally it is fed out of

the spzue receiver 22, the sprue b follows the trailing



o e——

22-into the second cutter mechani sm 13, wherein the sprue b is
intermttently fed by the feed roller 50 and chopped into pieces, about 3
nw- ong, by the cutter 51. After the sprue b has been cut off fromthe 5
~runner a, the piston rod 42 is retracted and the piston rod is prdjected
to-bring the cutters 31, 32 to the position of Firuge 8A. The” plunger 76
i%<de-energi zed to retract the pusher 77 back into the gui de base plate 10
20. Accordingly, the sprue b can beysevered fromthe runner a by the first
cutter mechanism 12, and then the runner a and the sprue b can be chopped

automati cakhg &F the senwer! £ uddidmemshddamthd spruehaeceatBrt he 15
~runner a and the sprue b can be recycled. The chopping apparatus i's of a
rel ativel y22i ipte thmssecond orutien aadianisgmdi3 a whedetihetBprue b can be
chopped into pieces by the second cutter mechanism 13 only. The choppi ng
appar at us $Braesh bevinterebizentiy Hiad tye the feedurodder0S0naadani sm 12
serves to both stop the runner structure A .and ;E; off the sprue b from

the- runnefRePPeMd BEQ PIRRE S AR seIBhd oGt &Y FBehSHESRF13Lserves to
both et e TVnRFLGR ARY, SR ' A MR RAbATR AR WEGD 1 chionpi g
e R e e
- : rod 41 is projected to bring the cutters 31, 32 to the
-position of Firuge 8A. The plunger 76 is-de-energized'
kNJI to retract the pusher 77 back intd'the_gui&eﬂbase plate
‘10 20. _ | -
Accordingly, the'éprue b cén.be-severed from ‘the
runner a by the firsﬁ cutter mechanism 12, ahd.then.the
runner a and the sprue b can be chopped automatically
| by the second cutter méchanism 13, so that both the
15 runner a and the sprue b can bé recycled. The chopping;
apparatus-is'of a felatively simple coﬁsﬁruction since
the runner g and the spfue b can be chopped into pieces
bf the secdnd cutter mechanism 13 only. The chopping
| apparatus is alsc-édvanﬁagebus ;n that the first cuttef
.f. 20 mechanism 12 serves to both stop the ruﬁner structure A
| and cut off ﬁhelsérue.g frém-ﬁhe=runner‘g, and also
because the secohd_cutté? mechéhism 13 serves to both
feed Lhe_runner a and.chop-the runner g.and the sprue
b. The chopping'éppaﬁatus operates automatically so
25 that manual labor is_substantially eiiminated. The

second cutter mechanism 13 prevents chips from being

scattered around and hence does not produce a loss of




to bear thereon the runner a as it is chopped, and chips will cone off
feed roller 50 when the feed roller 50 is intermttently rotated. 5
Accordiﬂgﬁg, it is not necessary to clean the feed roller 50 when
differe colored runners are to be chopped. Figures 9 and 10 show a
first cutter mechani sm 12a according to anot her enbodi nent of the pres
10 invention. The first cutter nmechani sm 12a includes a | ower cutter
fixed to a frame (not shown> 1& +he path of novenent of a sprue b and
to the path of novenent of a runner a, and an upper cutter 32a pivotal
mount adtbyialshhat gan bexrdusedi heThe ofeed pller 50 | n operation, the
sprue b of the runner structure A guided b thetguide nmechani sm 11 is

t enpofaRrPLSS s2BpPcBeBPEnERgRH N SHFTIFPR HES AU A5 35, When the

E%HS&F%héﬁoﬁég%Sﬁ?#ﬁ%%%ﬁé?f%é%%“%%% LSt SIS © Ther ear
count EPeRoshe 288 FoRLALCH0 ol Mtetul t Olh oY B o - o

Fi Qurﬁcgoi'aiﬁglypfittl@ SOt USebeds DIy LE ¢1BHIE tie | fedpaction with the
| ower cutter 25 3la. The upper cutter -32a then.returns 1o the solid-|I

posi t teDle NS0 t hiten UdhEf e remnlly t dwel sisdierunresies chreppryl Heo pi eces by t he

second cutter nechani sm :
chopped.

Figures 9 and lb show a first cutter mechanism

1l2a according to another embodiment of the present

10 invention. The first cutter mechanism 1l2a includes a
lower cutter 3la fixed to a frame (not shown) in the.
path 6f movement of a sprue b and closeltd the path of
movement of a runner a, and an upper cutter 32a | |
pivotally mounted by a shaft 38a fixed to'the frame.

15 In operation, the sprue b of the runnef
structure A guided by the guide mechanism 11l is

temporarily stopped by engagement with the lower cutter

e two- dot - and- dash i ng

- 18 - material that can be reused. The feed roller 50 doubles as a menper

thqﬁi

Nt
la
| ose

ter,

i ne

3la. When the plunger 76 of the pusher mechanism 14 is -
energized, the sprue b is sandwiched between the pﬁsher
20 77 and the lower cutter 2la. Thereafter, the piston
rod 42 is projected to turn the upper cutter 32a
counterclockwise to the position indicated by the
two~-dot-and~-dash line in Figure 9 to cut dff the sprue
b from the runner a in codcnion with the lower cutter
25 3la. The upper cutter 32a-then returns to the |
solid-line position, and the runner a and the éprue b

are chopped to pieces by the se¢ond cutter mechanism



acCegdi ng to anot her enmbodi ment of the invention. The guide nmechanismlla

- !§;2513. Figures 11A and 11B are illustrative of a guide nmechanismlla

i nclfides a guide 5 base plate conposed of an-upper plate 80 and a | ower

pl at-e 81 interconnected by a hinge 82 on rear surfaces thereof, the guhde
cover 21 bei'ng nmounted on the upper plate 80. The upper and | ov pl-aties
80, 81 have staples or |ocking guides 84, 85, respectively, 10 acent to
the hinge 82. \When the-chopping apparatus is in operation or readied for
operation, the upper plate 80 is | ecl8d- n an upright position by a pin 83
extending through and retained in the staples 84, 85, as shown in Figure
Il A Wen sl33le fastener tapes 19 15 are to be set in the i-njection

nol di ng machine, the_pin 83 ..s renoved and the u

|ate 80 is_turned

down as shown in Fﬁrﬁ&ﬁ?qgﬁallATﬁédsﬂ#&éaFSSééﬁéﬁggg%ége19fa?eg“ deset in
the injecti | di nq: ;yachi ne: t he t 19 d d d f t he .
oller pai r PSCBATE IEe G Reaian So\ BAORBEF  SABARLYeRR Trs Hrccton of
feed.. Th - 86, f ;@at 1h gt i L h lid

Fast oner 1 apCa Ry o P S ReChERIRR 118 TaEEhal A ralRe . 7

In the I njection I ne. The

second cutg erp{Es s N cbindtsed @2 anhppe25p2aky 80hanat Acabkyri N Figures
4 and 6, for exanple. Figures 12 and 13 show the second cutter nechani sm 13

in greater dejkitte 8Irimtsrecinhiectieldy byt AehdnyeeB25én rear surfaces

10

15

20

25

thereof, the guide cover 21 being mounted on the upper
plate 80. The upper'and'lowen'plateS-éo; gl.haye '
staples or locking guides 84, 85, respectively,
adjacent to the hinge 82. When'the-chopping apparatus
is in operation or readied for operation, the upper _ |
plate 80 is locked in aﬂ upright position by a pin 83.

extending through and retained in the staples 84, 85,

as shown in Figure 1laA. When slide fastenér tapes :19

are to be set in the injection molding machine, the pin
83 'is removed and the upper plate 80 is éurned down as
shown in Firuge l1B. The slide fastener tapes 19 are
how.sgt in the injection molding machine as the tapes -
19 depend downwardly from the roller pair 15, and then
are directed horizontally in its direction of feed.

The  upper plate 80 therefore does not interfere with .

' the slide fastener tapes 19 as they are set in the

injection molding machine.
The second cutter mechanism 13 has been shown - -
only schematically in Figures 4 ahd 6, for example.

Figures 12 and 13 show the second cutter mechanism 13

in greater detail. More specifically, the cutter 51

. ——




.- 20 - has a cutter blade 89 directed toward the feed roller 50. A block 90.
is mounted on the support body 49 and supports the spring 75. The presser. "%

73 is pivotally nounted by a pin 91 on the support walls 52. A5 threaded¥*
rod 92 adedl y extends through the block 90 and has one end engagi ng an
upper e f the presser 73. By turning the threaded rod 92 about its omni;é

axis, the threaded rod 92 is axially noved to adjust the distance between
the distal end of the presser 73 and 10 the out.er peripheral surface of the
feed roller 50. The supports 62 %8r & mounted on a novabl e base 95 novabl y

t ed th | at 8,5:th bl 93 bei bl I
oy 96, P AIENARRE HIod 8D (HIEE 08 CHMETHoLaRI BoRAsETbE=End the Upper
| ate 5& 415 ' I l.ad tk 9 t ' th
it eaded Fod TP S8 907 2 sELeR oY kfe SUBRHEE, Bodvols, Ba UL Along the

key 96 tQdgase st M@t Wd8hgdl7dde 9ot Qvakdeandzavgypforning feed roller 50.
20 dg&s sshown %I#Fingﬁres 14Aet rougﬁ 14C, thg feed rgl | er 50 has on

i ts out efoudddibRr Y fdial 9qubhacnae SWepard waugbesed sarfaces SOb arranged
alternately circunferentially at a pitch equal to the |l ength of pieces to
whi cly t hhraadedr rad 92 chireadediyecéxtéhds?2EhtbaghsthéabksckbOndserve to bear
the runner a thereon, while the roughened surfaces SQb serve to feed al ong
t he runrad hasTiener engherc@gdncr a8cypbel sng obnphespresser

.73. By turning the threaded rod 92 about its own axis,

the threaded rod 92 is axially moved to adjust the

distance between the distal end of the presser 73 and
10 the outer peripheral surface of the feed roller 50.

The supports 62 are mounted on a movable base 95

amovably mounted on the upper plate 58, the movable base
95 being movable along a key 96 embedded in the upper
plate 58. The movable base 95 and the upper plate 58
15 are adjustably coupled by a threaded rod 97. By
turning the threaded rod 97 about its own axis, the
movable base 95 is moved along the key 96 to move the
cutter blade 89 toward and away from the.feed roller -y,
50.
20 As shown in Figures 14A through l4¢, the feed
roller 50 has on its outer peripnery flat surfaces 50a -
and roughened surfaces 50b arrénged altérnately
circumferentially at a pitch equal to the length of
pieces to which the runner a is to be chopped. The
25 flat surfaces 50a serve.fo bear the runner a thgrebn.
while the roughened surfaces 50b serve to feed along .

the runner a. The roughened surfaces 50b may comprise



ma a snooth outer peripheral surface as shwon in Figures 4 and 6
provi ded it has,a suitable degree of hardness for bearing the ragner a:

t hergon and. al so has a.suitable degree of surface roughness. @Eﬁe exanpl e
of ﬁaferial'of such feed roller 50 is hard rubber. The feed roller 50~and
the cutter 51 are phased such that the runner a is. fed along by one of the
10 roughened surface 50b on the feed roller 50 as it .is turned, as shown:
in‘Figures 14A and 14B, and: then the #hnmer a is cut off by the cutter

bl ade 89 which is advanced toward an adj acent_one of he flat rfaces 50a
on the feed roFPBFlSQ fHFEaces PR groQvedsTurfaces ﬁ%ﬁh 14C.

Figures. 15A a ser 73a is
supported on a%gﬁr edd %EL %166%‘;%8? eade%%r%‘g{]ﬁ&%ps%&s?ﬁ he bl ock 90.
The . presser 73§u‘feacbeasvysdoﬁOmrﬁ;%mﬂe@vmyaﬁd ogn g sy gt folHay 220 50 by
turning the threaded rod 92a in the k 90. Figures 16 and 17 show an

i njection nol dsagtablai Aegtd® &OHrhardmeds ofortbekmng othed inpnarenents on
sljde fastener tapes, the injection nolding machine 110 being combined with
t he choppi ng apperebosadd akschhas 25subtablésiegresdfy surfanee

constructlon as descri bed above.
roughness. One example of material of such feed roller

-i!!%’!hurled surfaces or grooved surfaces. However, the feed roller 50
y Rgre

-

50. is hard rubber. _ ‘
The feed roller 50 and'the cttter 51 are.phased
such that the runner a is fed along by one of the
10 roughened surface SOb on the feed roller 50 as it is
turned, as shown in FigureS:l4A and 14B, and.then the
runner a is cut off by the_outter blade~89.which-ie-.'
- advanced toward an adjacent onefof the flat surfaces .
50a on the feed roller-SO'whicﬁ is heldaat-;est, as
- 15 shown in Figure 1l4C. o | |
Fxgures 154 and lSB illustrate a modxfxcatlon in
which aipreeser'73a.is supported.on'a.threaded end of a -
s threaded rod 92a:disposed in the block 90. Tﬁe'presser
 73a can be moved towatdland-away from the feed roller
20 50 by turning tne-tn:eaded.roa.sza in the block 90.
Figures 16 and 17 show an Lnjectxon molding.
machlne 110 for Lnjectxon—moldlng coupling elements: on
slxde fastener tapes, the injection molding machine 110
being:. combxned w1th the chopplng apparatus 10 which is
25 of substantlally the same construction as described |
| above.

As shown in Figure. 17, the injection molding



-—As shown in Figure. 17, the injection nolding - 22 - machine 110 i
3 >-includes a nol d assenbly 112 conposed of a novable nold 113 and a fixed 5_2'
%’ nol d 114 for injection-nolding coupling el enents on slide fastener tapes ™~
111 suppied between the nol des 113, 114. The 5 injection nolding machine,
110 als icl udes a supply hopper 121 for supplying new chips and a 1
. transfer cyclon 120 for supplying recycled chips. The new and recycl ed
chips are fed fromthe supply hopper 121 and the transfer cyclon 120 into a
m xi ng hopper 122, from 10 wheh=the chips are fed into a heating cylinder

123. The chips_ are,then nelted [np the heati cylinder_ 123 and the nelted
synt hePREhine; AlhniBriages sa; Apid: agsembly  hE2 dpmrosed At A 112 to

injectiaon-mold | | 8 th | i de fast t

|0, RS OUPL 05 GAUER g 2o A0S 4 o e 1100 Tastner Lapes
114, : k - | L s | | scha df th
118, 208 ckobigonklds COSKEIRS SLEAIGEL SN DdCriseghapnaroed Trom e

the stihpggr 1ghakiippifedyodtwEdar Bié Oo1déd 11 PRI 11415 7P The runner
structure Ais then cut off and chopped by the choppi ng apparatus 10.

Choppedndgetpioni mobdinggdmachimé hkl e hahet ninappdestaissddply e del i vered
through a feed passage 119 into the transfer cyclon 120. The choppi ng
appar ahapped hadi fopnanpplyirg uers cibips pind okl wransfen ube 103 di sposed

bet ween t he ,
"~ cyclon 120 for supplying recycled chips. The new and

recycled chips are fed from the supply hopper 121 and Y,
the transfer cycloh 120 into a mixing hopper 122, from

10 which the chips are fed into a heating cylinder 123.
The chips are then melted in the heating cylinder 123
and the melted synthetic reéin material is injected
into the mold assembly 112 to injection-mold coupling
elements 126 rigure 18) on the slide fastener tapes‘

15 111. Then, thHe movable mold 113 is movéd;away from the
fixed mold 114, and a formed slide fastener stringer
chain 116 is discharged from the mold assembly 112,-an&
a runner structure A F igure. 19) is separated from the -/
stringer chain 116 by « sSwparation roller pair 115.

20 The runner structure A is then cut off and chopped by
the chopping apparatus 1l0. Chopped chips discharged
from the chopping-apparatus_;o are delivered through a
feed passage 119 into the transfer cyclon 120.

The chopping apparatus 10 additionally includes

25 a photoelectric tube 103 disposed between the
separation roller pair 115 and the mold assembly 112

for detecting a sprue b as is passes by. A signal from



se on roller pair 115 and the nold assenbly 112 for detecting a sprue
b as™§ passes by. A signal from - 23 - the photoelectric tube 103 is
used for actuati,ng the air cylinder 34. As shown in Figure 20, the first
cutter. mechanismis arranged such that when the trailing end 5 of t o
runnaf structure A leaves the roller pair 15, the sprue b is verti
positi oned between the upper cutter 32 and the |lower cutter 31. The™
vertical distance [err] between the |eading end of the runner structure A
and the center of the feed roller 50~i8310 substantially equal to the
vertical distance [err etween the c er edge. of the upper cutter 32 and
the_Cutter_edgéhﬁfQFHEL?gﬁEFrEﬁtFE#QEéﬁgtH% & &p: 'ﬁﬂ@'ﬁ&@ferably in
t he range of fgog1g§ fﬂ%IP fQ mm The di stance D between the center of the
roller pair 15 3hd % e Tentef of the feed roller 50 is substantially
equal to the length dRsOfnddf [A'MPEJuS 3] Wik A iHdts ddtked Stance [err]
The sprue b may be depressed the distance d4 by the upper cutter 32 for
positive downwagdhdfisiieiy dbisafges Sudie tipdt allen timn Waliing feaad. 20
Figure 21 shows the position of the parts in which the sprue b has just’
been severeg fofnthéerunmerrstrigtide Aiplavendiowallert pads 33, 31. Wth

the arrangenent of Figure 20, the.runner structure A is not engaged:
siatul t aneous| ythe epngueck| t$ vertically positioned between the upper

cutter 32 and the lower cutter 31. The vertical
distance d3 between the leading end. of the runner
‘structure A and the center 6f’the-feed roller 50 is
10 substantially equal to the ve:ﬁical distance d4-betweep
the cutter edge of the upper cutter 32 andithé cutter
edge of the lower cutter 31, the distanée d3 being
preferably‘in.the*range.of from 20 mm to 40 mm. The
distance D between'the.center of the roller pair 15 and
15 the center of the feed rollerlsoris substantially equal
to the length dg of the_runner.structure A plus the .
distance d,. The sprﬁe b may be depressed the distance
d, by the upper cutter 32 for positive downward .
- ‘delivery which is more reliable than gravity feed.
20 . Pigure Zl.éhows the.positioq of thé parts in
which ﬁhe.éprue.g has just begh severed from the runhér
a by the ﬁppér and lower cutters 32- 31.
With the arrangement of Figure 20, the runner
structure A is not engaged simultaneously bynthe roller
25 pair 15 and the feed roller 50. Where the sprue b is
lowered by the upper cutter-jz, the leading end of - the

runner a can reliably be fed into engagement with the

- om—— .



.25 pair 15 and the feed roller 50. Were the sprue b is |lowered by the
upper cutter 32, the leading end of the runner a can reliably be fed into ™
engagemepi, W th t he - 24 - feed roller 50. Therefore, the runner a can ~
snoot hl y d: quickly be fed along toward the feed roller 50. According to a
nmodi fication shown in Figure 22, a bearing base 129 is disposed bel-ow a -
feed roller 128, 5 and a roller 127 coacts with the feed roller 128 for =
feeding along the runner a. The cutter 51 is novable toward the bearing

base 129 to chop the runner~a%n the bearing base 129. 10 15 20 25 - 25

5 AR e B DOl SAGEP Tl AT L e cqrposed of o unner
G scrid BT L s o, soran e SRR AR BRET O CAT The sprue
fromthe run{@todiddeo a modification shown in Figure . 22,
a bearing base 129 is disposed below a feed roller 128,
5 and a roller 127 coacts with the feed roller 128 for

feeding along the runner a. The cutter 51 is movable

toward the bearing base 129 to chop the runner a on the
bearing base 129. |
A
10
15
. (N
20

25° .



Gﬂﬂ!ﬂrstructure as gurded and (c) chopping the runner and the cut- of f
spryefto 10 chips. 2. A nmethod accordi ng-to ctaimi,—wherein said sprue is
chopped after said runner as been chopped. d according to cIalm
2, wherein said sprue and said runner are Hmﬁr HIIH | e cut
nechanrsnt 15 4. A method according , udlng step
of delivering said chips into the |n ctlon mol di ng nachlne for recycling.
5. An apparatus for chopping a runner structure conpoesed of a runner and a -
sprue di schagggdstroman 20 injection nol di ng nachi ne, sai d appar at us
conpri si ng: %%?‘a‘gurde mechani sm for guiding the runner structure -
di scharged from tha. & method oEl ¢heppinghancuntéy stridtwie Hngsed
mechani smfor cutting off the sprue fromthe runner of the runner structure
" as gui ded by of52a ganseguiadd seshanesdischarged fremcamdinjadsifomechani sm
for chopping the runner and the cut-off sprue into chips. -26- 6. An
appar at us ac @MiRG FGCBF&Pnt§al§am€t§9¢d§°@BWE$1?!nthe)ﬁkﬂnﬁnQﬁﬂg a
hopper-sh ped runng érece|Ver gga assa e therethrough of the runner

[

structure 7 An appar RI8L88 5“?8 cFEFTBuUre FiPhATEES fES e thigei ng

‘conposed of B@b%zQB 2R36¢H ShQShYQELS nDunted on said- gurde base pl ate,.
sai d front ma |nterconnect?

_(bJ cutting off the.Sprue.from the runner of the

-

runner structure as guided; and
s . | (e) chépping-the ruﬁner'anduthefcut—off.sprue to.
10 chips; | .
' 2. A method according to.claim‘l, whérein'said sprue
is chcppeﬁ after said runner has been chopped; |
3. A,method.eccordingzto'claim-Z, wherein said sprue
' énd said runner are cbopped.by a single cutter mechanism.
15 4. A methodlacco:ding_to_cl;im-l}'including-the step
of delivering said chips into the injection molding machine
for recycling. |
| 5. An apparatus for chopping a runner structure
composed of a ruaner and a sprue discharged from an
.. - 20 injecticn molding machine, said apparatus comprising:
| (a) a guide mechénismrfor guiding the runner
structure discharged from the injection molding machine;
(b) a.firét cutter-mechanism for cutting off the
sprue from the runner of the runner structure as gquided by
25 said guide mechanism; and | |
(c) a second cutter mechanism for chopping the runner

- and the cut-off sprue into chips.



-said side walls renotely fromsaid guide_base plate, said front wall being

i nclined toward said gui de base plate. 8. An apparatus according to clain1:;j
5, includipg a 10 pusher nechani smfor |at I ' ' t he runner tert
structure ' nmove said sprue toward said flmm“mu“mmlwmgm sm- 9. An - _

appar at us cording to claim8, .said guide *me¢hahi stnhihcl*udi ng a gui-de baégh
‘pl ate, said pusher 15 nmechani sm conprising a plunger nounted on said guide™
base pl ate and a pusher actuatetf by said plunger to be displdced out of

alignnment with said guide base Igte t marg saig firsé cutter nmechani sm
10. An apparaﬁu@r’a@é’%’aﬁiaﬁ' St SCEB& A8, “Rafdctf 2r 28t u?#% € mechani sm
I Sj | 5 ; : ] '] rO t t
ae Ul S L ARG AT AB e LHabe RRRHE ek ek R T

coacti Qi dMdde St dtinrdughlblEethko rathesakbdraptagef f - said runner. 11. An
apparatus according to clTaim 10, said guide 25 nechani smincludes a

hopper - shaped spinieppeaeiteer adcopdiad kel elaamdsppeaidggtddard said first
and second cutters. 12. An apparatus according to claim5, said second
-275 cuwtdvar rhedmgnicomposedr iofi agpaiteed. spebkdr side waldsmoumiedy feedi ng
the runner and then the sprue fromsaid first cutter mechanism and a
cutter reddrotide hasgbiPdatewasaidndransywaldmisspgceapactb®¥er in ti med

® el A R Ghad 1O R "R bR <L A" Sh 1 309RE 08 SPLES, Ofaia
front wall being inclined toward said guide base plate.

8. An apparatu§ according to claim S,.including a o

10 pusher mechanism for laterally displacing the runner

structure to move said sprue toward said first cutter

mechanism.

9. An apparatus according to claim 8, said guide
mechanism including a guide base plate, sqid pusher
15 mechanism comprising a plunger mounted On;said guide base
plate and a pusher actuated by said plunéep'to be displaced
out of alignment with said guide base plété toward said
first cutter mechanism.
10. An apparatus according to claiQ'S, said first
20 cutter mechanism comprising a first cutté:.engageable with
the sprue of the runner structure as gﬁided-by=said guide
mechanism and a second cutter actuatable:iqﬁb:coaction with
said first cutter to cut said Spﬁre of £ séid.runner.
| 11. An apparatus'accérding to claia %ﬂ, said gquide
25 mechanism includes a hopper-shaped sprue regeiVer disposed
below and opening toward said first and second cutters.

12. An apparatus according to claimf§;'éaid second



said feed.runner. 13. An apparatus accardi : aid second
cutfer mechani smincluding a presser for pressing the runner and the sprue

agai st said feed roller. 10 . 14, aﬁ“lﬂﬂmnunﬂ"m rding to claim 13,
sai & gecond cutter nmechanismincl uding Iy ur@i ai d
presser toward said feéd roller.. 15. An &ppardtud aécotding to clharm 13,
sai d second cutter mechanismincludjg.a threaded nmenber for 15

positionally adjusting said:.presser with respect.to said feed roller. 16.
An appar at U$;2¢68r feBHah9sk:abipEPsisgi a fesdl raller fvavi ng on an outer

peri phery thereof roughened.. surfaces for engagi ng and feeding said runner
and sai d 20insprméttentlf| feedingaths rumpnéwandthemertdeh spave £5RBer and
sai-d sprueas they are chopped by said cutter. 17. An apparatus.according to-
clai m'5, sasediguEdostechbresnmealandsh RAUA HEREESH a&%%ﬁﬁ&iéa of first

and second nenbers interconnected by a hinge,_sald first .menher .25 being
- angularly'nﬂ@XBPéewFPﬂaFésﬁﬁétavﬁysgfﬂms%%gidﬁ?ﬁéﬂﬁﬁ;l?ﬁi1QAEH§58aratus for

manuf acturing.,a _slide. fasten SiL I _chal ' | f agt.ener
stringer§taﬁgéatl°§8gyeﬁﬁ%°cgéﬁl%%%ngé%eﬁgénﬂniged%?ﬁkﬁﬁﬁifpggfdegpparatus
conpri sing: 63) 2RhNkERhkeN Ml di ng machine including a separable nold
assenbly for 1njection-nolding the coupling

' 13. An apparatus according to claim 12, said second

Cutter-mechanism including a presser for pressing the
v runner and the-sprué_against.saidifeed rollér.
| 10 : 14, An apparatus'accOrding-tq claim 13, said second
cutter mechanism'including a spring for normally urging
said pfesser toward said feed folier.ﬁ. |
15. an appafatus according to claim 13, said second_ |
cutter mechanism including a threadéd member for ‘
15 poéitionallf adjusting said“presséf with respect to said
feed roller. N - |
16. an apparatﬁs according to claim-lz,_said feed
roller having on an oﬁter pefiphery thereof roughened.
surfaces for engaging and feéding said runner and said
. 20 sprue, and flat.surféces.fbr_bearing thereon said runner
and said sprueas they are chopped 5y said cutter. |
| 17. Ah.appaiatus accordin§ to claim 5, said guide
. mechanism Haviné a guide base plate composed of girst and
second members inte#connected by a hinge, said first member
25 being angularly movable wigh respect to said second member.
18. An apparatus for manufacturing a slide fastener

stringer chain composed of slide fastener stringer tapes




5 elenments on the slide fastener stringer tapes (111); (b) at |east one
separation roller for separating a runner styrueture—havimg a runner and a —-

sprue fro aid slide fastener stringer chain; (c) a ' anismfor &4
gui di ng tgggﬁunner 10 structure discharged frg ﬂ mﬂ‘i Iﬁlﬁﬁi )-a first .
cutter mechanismfor cutting off_the sprue from sofxthe runner £

Structure as guided by said guide mechanism and (e) a second cutter hed

mechani f h ' - Qf.f ' hi ps. .
A appar o S Ao g e Mhdtper i, ABREERSHRLm compr 1 i ng

a first C“&%ﬁﬁrﬁ@ gable with the sprue of the runner structure as guided
by said guide nmechahi smand a second cutter actuatable into coaction with
20 said first cutd erad oifjctidd ridifPdachain@ riaRNAEingakkd second cutter
mechani sm conprising a feed roller for intermttently feeding the runner
and t hen té&epspible foield sod geriblstfautirefe oMol @ingndha evupking

reci procally novable toward and away fromsaid feed roller in ti-med 25

rel ati dn tébements oon cHS@Elige Hashanesr strdnges $apes ¢aldaizd feed runner,
the centers of said separation roller and said feed roller being spaced a
di stance which P! at JkpashanefRepanafioquaoldert Kor 8ageR26LRSaRd r unner
structure plus the'distancg{belmeen t he cent of said _feed roller and the

| eadi ng ent*¥te} MEETHATETS A3 AR HPASE (384 & sprue from said

slide fastener stringer chain;

(¢) a guide meghanism for guiding the runner
10 structure discharged from said roller;

(d) a first cutter mechanism for cutting off the
sprue from the runner of Ehe runner structure as guided by
said guide mechanism; and

(e) a second cﬁtter mechanism for chopping the runner

15 and the cut-off sprue into chips.

19. An apparatus according to claim 18,.said first
cutter mechanism comprising a first cutter engageable with
the sprue of the runner structurse as guided by said guide
mechanism and a second cutter actuatable into coaction with

20 said first cutter to cut said sprue off said rﬁnner, said
second cutter mechanism comprising a feed roller for -

intermittently feeding the runner and then the sprue from

-

said first cutter mechanism, and a cutter reciprocally
movable toward and away from said feed roller in timed

25 relation thereto for che30ing the runner’;;é.ﬁhe sprue on
said feed runner, the"centers of said separation roller and

said feed roller being spaced a distance which is



said separation roller. 20. A et hod of chopp| ng a runner structure

sub ntially as described with reference-t g dramﬁngs 21.

An g‘ﬂgar atus for chopping a runner structurm ﬁmgmmqmg cribed

wtureferenceto and as illustrated mthe*acGorrpanylng r@ _
= =29 - | -

substantially équal.ta the'length of saia funﬁer structure
plus the distance between fhe ;énter of said feed roller
and the leading end of the.runner.structure as it leaves
said separation roller.
20. A method of choppin§ a runner structure substantially
as described with reference to the accompanying drawings.
= _ | _ 21. An apparatus for chopping a.runner structure
| substantially as described with reference to and as illustrated

| -gw) in the accompanying drawings.




