2175528 Device for Use in Reshaping the Gate of a Metal Muld for Plastic

c

ction noul ding apparatus in which in each cycle of noul ding oper ati ons,
: astic injecting nozzle is advanced and is pushed against the gate of a
metal 5. mould into which plastics matlemial is injeéted to nggid‘+b,.¥g

23ichg

Z§§§ction Moul di ng The present invention generally relates to a plasti
[

particularly, the present invention relates to a device for
recessed gateway, that is the sprue bush inlet, of a netal nmould to it

S#

ori ginal shape when the gateway recess has becone worn and defornmed by 10.

repeated contact with the injecting nozzle tip of a plastic noul ding

apparatus. When the netal nould has becone worn and deforned at its
gateway recess, an undesired gap or space appears between the tip of the
plastic injecting nozzle 15 and the netal nould when these parts are
brought into contact with each other. This allows nolten plastics
material to | eak out and becone hard around the undesired gap where it
forms an irregular projection fromthe plastics noul di ng. When such a
plastics moul didgi ke 29r' 69BVEH fﬂe@nﬁ%%@ é%dofthMH‘EQ?LS' [ ed
irregular prmm - 2-
moul d preventing r 3 ] ection Mo hi s happens it is

necessary to reshape the worn part of the netal nould to the exact original

shape. The required reshaping has been hitherto performed with the
of a 5 machine tool. To do this, the heavy netal nould nust be

The present invention generally relates to a
plastic injection moulding apparatus in which in each
cycle of moulding operations, a plastic injecting nozzle
is advanced and is pushed against the gate of a metal

5. mould into which plastics material is injected to mould
it. More particularly, the present invention relates to
a device for reshaping a recessed gateway, that is the
sprue bush inlet, of a metal mould to its original shape
when the gateway recess has become worn and deformed by

10. repeated contact with the injecting nozzle tip of a
plastic moulding apparatus.

When the metal mould has become worn and
deformed at its gateway recess, an undesired gap or space
appears between the.tip of the plastic injecting nozzle

15 and the metal mould when these parts are brought into
contact with each other. This allows molten plastics
material to leak out and become hard around the undesired
gap where it forms an irregqular projection from the
plastics moulding. When such a plastics moulding is

20.removed from the metal mould, the undesired irregular
projection may be disadvantageously trapped by the metal

aid



refoved from the | nj ection noul di ng apparat.us and be placed in position in

t he machi ne tool. After being reshaped the heavy netal noul d nust 5
renoved fromthe machine tool and be put back in position in the inj i on
10 roul di ng appar at us. This requires nuch | abour and tinme, and the
moul di ng work nust be interruped all this_while. Accordingly the noul ding
effici ency will be lowered. Wth this problemin mnd, the object of the
pregent invention is to provide a nould reshaping device which 15 perm'ts
t he reshapi ng t d xact

. shape wi t hout ?ioréoi\}?ngéthﬁghﬁgﬁxﬁz ?ér%éslnagﬁeq% nnze)}él%l gltr?%rm ng apggr at us. sl'o

this end, accorRAPREND ihi ési PRORASSATY atQIeVEébaPGr thesmgrmgpargard rdweess
of a metal injqgdéon I&Qui@ute fae Wg%i hshaaéectlowhggfﬁc@%%lgfe@

pl astics i njection , nould g appar at us rises a cylin arrel
&

having a | ongi tiRFRAPIRA e?"c“ﬁn & HHWW‘F‘?ItEﬂf pragdc@ikh; the apdnofr ént
end; a cyl i I imadn ieslyesd1 dabl vofast ediby the heady! wdieaal houda musndidg

ol Lo space of, LS R Elan 52t 4 sSoNY: daelagttl pepteel detaclally

bl ade conpl errerp]aac;ednmhapesibiohe msbheednamhmetg&tle recassenf Heimg
ol 5P TER AR B OSRUGS gS85,28 B "L el S
barrel ; and a rmachinecteolh|and ket pubbbgckodnt eesemlpnelméaheen@wtlon 3-

of the barrg GShI¥MAGafpsPRCRYe CER%S CRARLEERNKRACK labour and time,

and the moulding work must be interruped all this while.

o Accordingly the moulding efficiency will be lowered.

With this problem in mind, the object of the present

invention is to provide a mould reshaping device #zhich

15 permits the reshaping of the gate recess of a metal mould

to the exact original shape without removing the mould

from the injection moulding apparatus.

To this end, according to this invention, a

device for reshaping a gate recess of a metal injection

20 mould for accommodating the injection nozzle of a

plastics 1injection moulding apparatus comprises a

- cylindrical barrel having a longitudinally extending

hollow interior space with an open front end; a

cylindrical body slidably fitted in the 1longitudinally

25 extending hollbw space of the barrel; a rotary convex

‘edged cutting tool detachably fixed to the front end of

the cylindrical body ‘and having a convex blade

complementary in shape to the reshaped concave gate

recess of the mould; spring means acting between the rear

30 end of the cylindrical body and the rear end of the

barrel to bias the front end of the i:-ody from the barrel;

and a nozzle seat plate 'r_otatably mounted on the rear end
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in shape, to a tip of the injection nozzle of the apparatus. I use, fir'st,.
the pozzle of the plastics 5 nmoulding apparatus is wthdrawn to |eave
a se sufficient to accept the reshapi ng device between the netal nrould
fixed® n the plastics noul ding apparatus and the w thdrawn nozzle. The
rotary cutting tool is placed agai nst -t Be—concave gate .recess of the netal
moul d. 10 Then, the nozzle is advanced to push the cutting tool against the
metal nould with the) nozzle tip fitted in the concave recess of the nozzle
seat plate.of théebadvedcandf hadwingmzz| eonoamedseces srerenpengnitasy,

st opped, ang, at is ti he i i i ek dis onpg d exert a 15
resilient forceSHa pér'oprtirgz;tté=l fgr%'w; eg% i gﬂ'tgl yiﬂg?&%li?% ;Rﬁgﬁzgnga?he&g%vi ce
bet ween t hé2PRAEATHDul d and t he nozzle of the plastics noul di ng appar at us.

Then, the barrel is rphategeby Papdel 0 tRéatRosBBeCUE Nghd 00b1ad HEESDY
reshapi ng t he gte of the netal uld. , _After sha mi 20 the gate recess
idﬁ“?ﬂi wi t8

to the HAcafBParzfus ¢ % no¥3FBArawaga; BV&wn ¥ r oFP2FR net al
noul d, so theffidtentshapi agcdpti CEhaRrdehdRinmy edeviteexbagleedl endevi ce
1 accordange it thebla SRee an e’ b 45t igkedob el AGRABANA oy,
through t hethiwithdhawmn nozzie.noufhed rotaxymeuitting (ol 2is sphacede view
31870 par (FIFHIE e O ol D it Recks “BE Ehne dnstal, ol e
shows tHe rZheni oftblei pndzzieeris hadyancedf %o npusah itheccudhimgul tbahd t he
injection nogz] oot PhOfmb P EChLATGMRY kel AP A Sip fitted in the
concave recess of the nozzle seat plate. The advance \J
of the nozzle towards the metal mould is stopped, and at
this time the spring is yieldingly compressed to exert a
15 resilient force appropriate for resiliently but firmly
holding the device between the metal mould and the nozzle
of the plastics moulding apparatus. Then, the barrel is
rotated by hand to rotate the cutting tool, thereby
reshaping the gate of the metal mould. After shaping
20 the gate recess to the original concave shape, the nozzle
is again withdrawn from the metal mould, so that the
reshaping device may be removed. _
An example of a device in accordance with the
invention is illustrated in the accompanying drawings in
25 which:~-
Figure 1 is a diagrammatic longitudinal section
thi:ough the device shown in use mounted on a mould;
Figure 2 is a side view of part of a cutting
tool forming part of the device; : _
30 Figure 3 is a partly sectional view of the tool
shown in Figure 2; and - _
Figure 4 shows the relationship between the
gate of a metal injection mould and the injection nozzle
tip of injection moulding apparatus.
35



35 "-4- As shown in Fig.1, a plasticinjection:nolding apparatus has a
stationary plate | and a novable plate 2 in the opposite relati onshgs
to the stationary plate 1. A nmetal nold 3 is conposed of two separate h
hal ves, bolted to the 5.stationary plate 1-amd-he novable plate 2 R
respectively. A positioening ring which is useful in putting the netal nold

3 at a proper poaktis@dwn ith@Fist.at, napldE tieidjedbiseshghding appdratis
injection nozzle of a plastic injection nolding |0 apparatus is designated
at 5. In ophaati an kRationadfly t Pl atezzl eardd i npassdiebe agplaté tRe £Ancale
recess or gateway 7, which conmmunicates with the shaping space or
cavity 8 thppoghtan aedadiizneahipssagetite stmtiomatwiplidbey bf nal tsatal
plastic is supplied to the, shaping cavity 8 of the nmetal 15nobld 3 through
t he passagem@ldo @roivisdeompysest iof notalisrparsteakves, Fpolteda teshipeng
device "A" conprises a rotary cylindrical barrel 9, and a slidable '
cyl i ndri ci shedjonary t ird@tien k iand dihg tneivalale Holabey 3ppesreetikelyot ady
barrel. The slidabl e body 10 has a | ongitudinal groove 11 20extendin

paral | el toPPRdtiendng rime rdrighy imysefwl inggpttine; the n'QQF?'Ede&da:’
hol e made on the wall of the rotary barrel 9 to par%%g agpear i,n the

| ongi t udi naPtgRoBFOPEF Foifd an jighpthe RERtirera phrbeylont@xdeaignatss
13 is fixed to,the front end of the slidable body 10 by inserting its
25spi ndl e 18% *1 the center hole of the slidable body and by driving a

screwin a CrossAgplaﬁg%¥%341tJ§§z él g% tge plastic injection molding_

U 10 apparatus is designated at 5. In operation the tip of the
nozzle 5 is pushed against the concave recess or gateway 7,
which comhunicates with the shaping space or cavity 8
through an associated passage 6. Then, a hot flow of molten
plastic is  supplied to the shaping cavity 8 of the metal

15mold 3 through the passage 6 to provide a plastic molding.

As shown in Fig.l, a reshaping device "A" comprises a
rotary cylindrical barrel 9, and a slidable cylindrical body -
10 fitted in the longitudinal hollow space of the rotary
barrel. The slidable body 10 has a longitudinal groove 11

20 extending parallel ﬁo ﬁhe axis of the rotary barrel 9. A
bolt 12 is inserted in a hole made on the wall of the rotary
barrel 9 to partly appear in the longitudinal groove 11° of
the slidable body 10. A rotary. convex edged tool 13 is fixed
to the front end of the slidable body 10 by inserting its

253pihd1e 13a in the center hole of the slidable body and by

driving a screw in a cross hole made in the wall of the



-5- slldable body 10. A variety of. edged donvex tools each haV|ng a )
diff nt blade shape are prepared, and are selectively used to fit
in aﬁ@%}ticular concave shape of the recgss 7 of the netal nold 3. As’

showt=”a guide pin 14 may 5. be renpvably connected to the center of the

rotary edgefda®pe abedy Whoch Aheatfeky ot @dyed Oltctibx Altdblst Véabgty of
guide pins of different sizes may be prepared, and selectively used.

to fit |rhdviengat® odiffepentcubladeet shapel dark Sprelhrdd S gHdVided
bet ween the inner end of the 10 slidable body 10 and the bottom of the

cylindri cedldatieelp, usedrby fiesihi anphyticailiarg ddnesid dehdpe boflyr et war d
until the rear end wall of the |ongitudinal -groove 11 of the slidable body
10 is broregessn Tonfathewnebalhmopdopectisnghiosmgt v afide hepin st evmd?. A
seat plate 17 is rotatably 15 connected, advantageously by means of
bearing. ®® thQNOYQEIYenGODneﬁhedb&pr@heop@@mqnaQﬁ)QhﬁafRQ#ﬂrEndedtedhe
barrel to which a rotary edged tool 13 is fixed. The seat plate 17 has a
concave se@9lisboyd which|phectapilngsate §ﬁaGQﬁ?QQQ?(ﬁ*%9neﬁ CHRELOBY
recess of the petal nmold 3, the reshaping tool "A" is put in between the -
metal ol ¥f 3 &nkdenePhpsz| efsddffrrend 8izesny f@sy. A% FsParednprand ed

as shown the reshaping to "A" is automatical

in exact %?Jraﬁﬁk}ﬁgl% BEER bt FLEndncihendas &1 @ Rerttenian pastade 6

and the ceﬂéer gxis of t?ﬁ nozzle 5 thangks to t |nsert|on f he U|de
pin 14 | P gafFRYIBE LRelRePEPVASE %ﬁﬁf%ﬂ1 ?t%qqﬁﬁi?P fthethiBzzl e

tipin b elfggﬁléegeas }9 andtgge bot@om of the c¢ylindrical barrel 9,
therby resiliently pushing the slidable body outward until &J
the rear end wall of the longitudinal groove 11 of the
slidable' body 10 is brought in contact ﬁith the "projecting
length of. the screw 12. A seat plate 17 is rotatably.

15 connected, advahtégééusly by means of bearing, to thé"regr
end of the barrel opposite to the front end of the barrel to
which a rotary edged tool 13 is fixed. The seat plate 17 has
a concave seat 186.

20 In scraping and shaping the deformed concave recess of
the metal mold 3 , the reshaping tool "A" is put in betwéen g)
the metal mold 3 and the nozzle 5 with its spring 15
Yieldingly compressed,' as shown in Fig.l. Then, the
réshaping tool "A" is automatically put in exact alignment

25 both with the center axis of %he gate and passage 6 and the
center axis of the nozzle 5 thanks téﬁthe ingsertion of the
guide pin 14 in the gateway of the metal méld 3 and the

fitting-in of the nozzle tip in the seat recess 16 of the



seéat. plate 17. " Thus the rotary bl ade 13 i's [
, : | : ‘S pushed agai nst the rec
,ﬁf 'Ejhe metal nmold 3 at a right angle. The rotary barrel g is rotated b;'?'s !
and, and then the 5 slidable body 10 and hence the rotary bl ade @
SS

are rotated t oget her, thereby 'scrapin
, _ g the concave surface of the
t7hto the exact shape.',' :'Af-ter shaping the nozzle 5 is withdrawm to renove
e reshaping device "A". |If the barrel 6ot the reshaper is equipped with a

handle 10 (not shown) for the i i i
| \ purpose of increasin r ot at
tquue, the barrel will be rotated by a reduced force. V%gn it ?slgg i red

that the tip.of pinazzl 7] i sTheshapthe tratakywi ddade addor #andi¥Heh the
invention may be nodified for st hf R PPRE- A0 Hd1Y azcqenrcade wigher 15
is put in p?%én%F (e c5RFELScul t & 18 at "ﬁ}e end of the slidable body 10
and a convexngtal plate having a convex projection conplenentary to the ’

concave recess o h I i lpadd el e chlve
plate 17 at the '?téér E%%ng btgglr@lmgy 1 foe d i : seat

eb | 9. ' [
betwoen s hes kbaablav HodYarto { RAGIOTANES SHA nEOSALY: | P Patoting s
ig'ﬁ,’ar at us %g@a:t%a CoNy@yetdialr ,nltMerebyl sxaragsing cthe @ommdsaﬁgﬁﬁgt t he
cave recess of the netal mold and _the.no regpeetl Wapindg/sth
opposite tootfhé‘—hﬁ tEREFSR ds Shoth®i F*AC]. %}g&?/\hen 25 nodi fai»beldéz; 3sed in
‘m\e/e\r/l\?%/bnt ihﬁo\%%{lbﬁg iig mdthdmgem tof meamowe, the %\%%%?H%‘éedﬁ’%ﬁetﬁ "
iC

t he devjcge S . T
e e Bt idh e
s put betwesn the qeia axy %ﬁ%élgigﬂ%"@géa?#el BF=82P&8Hapl RGT50F whi ch
resi-liently Tgue am?arl)oués%eéjl i e%@@a'ﬂ & Bbywat bedtisedutoerehl ade 13
ere\"ﬂ t hus When it is desired t a?{: Cﬁ[ﬂeca¥gpreoch§ %oQleté“esrr&tsal
reshaped, the device in accordance with the invention may
be modified for the purpose. To do this a concave cutter
15 4is put in place of the convex cutter 13 at the end of the
slidable body 10, and a convex seat plate having a convex
projection complementary to the concave recess of the
meta'l' mold may be fixed in place of the concave seat
plate 17 at the rear end of the barrel 9. Then, the
20 device is put between the metal mold 3 and the nozzle 5
of the plastic injecting apparatus with its convex seat
plate and concave cutter pushed against the concave
recess of the metal mold and the nozzle, respectively,
gw just opposite to the situation as shown in Fig. 1. When
25 modified and used in the way, the device is no longer, of
course, in accordance with the invention in which the
device has a convex cutter for use in its main purpose of
reshaping gate recesses.
As described above, required reshaping can be
30 performed simply by rotating the barrel of a reshaping
tool which is put between the metal mold 3 and the nozzle
5 with its cutter blade 13 resiliently biased and pushed
against the concave recess 7 of the metal mold, thus
eliminating the necessity of removing the heavy metal
35 mold 3 from the



elimnating the necessity of renoving the heavy netal 35 mold 3 fromthe ..
-7- astic nol di ng apparatus for reshaping the concave gate recess of the -
net§@§hold. Accordi ngly, the anmbunt of work and tinme which otherw se woul d

. be cohsuned by renoving and reshapi ng the heavy netal nold, can be saved.

The reshaping 5.work can be perfornmed sinply by rotating the barrel 9 by
hand, requiring no strong force. Thankd to the conplementary fitting each_
bet ween the rotary convex cutter 13 and the nold concave gate recess 7 apg

bet v t.he .c eat plate 17 th le tip, the b | 9

of the I ARLERA "SPPAEALHR K0T oFAOPARAPS S0P cPOBEAYS n A4S hnment
ith th | th tal d, that th t | ad

bushed e ©dk tin g T adhd " adfordihg1 V] llaholid c o TIekD.

th t . e ] ;| ﬁﬁaﬂ ' Lt ' h f th

reges;? %{%ndtﬁ%rigloérhz a sorr‘é%%?mgl‘g?%?%dxﬁo Q'retgcgoggq%}?‘@en%r]rgc |(§1)ed tg

the exaGledHdgidld! tidH¥avy mefal GhéLdP dan be savedleVine® 'RYsHAPIEP N0 2

gate recess of a metal injection nould for acconmodating the injection
nozzl & Qjork 8 FUMSIBE Spd it SFhe@Ns IRPLY BY PBRACANYS tHd balpdice gongyi si ng;

a cylindrical barrel having a Pongitudinally extendi ng hollow interior
space WHdnd)' PR F I in®Nékrong force. Thanks to the complementary
fitting each between the rotary convex cutter 13 and the
mold concave gate recess 7 and between the concave seat

plate 17 and the convex nozzle tip, the barrel 9 of the 'L)

10 reshaping tool "A" can be automatically put exactly in

alighnment with the nozzle and the metal mold, so that the

rotary blade 13 may be pushed against the éoncave recess 7

at right eaengle. The convex sﬁgpe of the .rotary:.blade ies

exactly in confomity with the concéve shape of the recess,

1s5and +therefore a somewhat deformed mold recess can be

machined to the exact original shape.



a.. cylfindrical ¢ body slidably fitted in the 10 longitudinally
extendi ng hol |l ow space of the barrel; a rotary convex edged cutting tool
detachably fixed to the front end of the cylindrical body and having a
convex bl ade conplenmentary in shape to the reshaped concave gate recess éégb
the noul d; 15 spring nmeans acting betyeen the rear end of the
cylindrical body and the rear end of the batrel to bias the front en

t hexbody fromthe barrel; and a nozzle seat plate rotatab

rear end of the barrel and havi ng a concave recess 20 conrﬂwunmﬂam' ﬁl
shape, to a tip of the injection nozzle of the apparatus. 2% ¢

device according to daim 1, mhereinttﬂikiﬂ&ing tool has a guide pin

detachably fixed to the ge f éJny%ﬁFQBS tLig ol ,
t he 25 guide p?n havi ng %'gkgﬁégér sone ﬁi aﬂ t{Fc%gﬁﬁg?e% o?t%%
passage extendinjertden: meudsk éqre@mnmdemmﬁnmhﬁ chviegtbont nezabeapt

muld. 3. 5 a P148¢ied aQQﬁ@@ﬁﬁbﬂ()dadldﬂﬂbfﬂgﬁﬁé¥ﬁt@é|y @ﬁedeééﬁiééd
W th referencgohgrig%%ges 1t of the 30 acconpanyi ng drawnngs

a cylindrical barrel having a longitudinally
extending hollow interior space with an open front end:;
a cylindrical ©body slidably fitted in the
10 longitudinally extending hollow space of the barrel;
_ a rotary convex edged cutting tool detachably fixed
\ to the front end of the cylindrical body and having a
- convex blade complementary in shape to the reshaped
concave gate recess of the mould;
15 spring means acting between the rear end of the
cylindrical body and the rear end of the barrel to bias
-~the front end of the body from the barrel; - -
and a nozzle seat plate rotatably mounted on the
rear end of the barrel and having a concave recess
20 complementary, in shape, to a tip of the injection nozzle
of the apparatus.

2. A device according to Claim 1, wherein the
cutting tool has a guide pin detachably fixed to the
&; centre of the convex front end of the cutting tool, the

25 guide pin having a diameter somewhat 1less than the
diameter of the passage extending from the gate recess to
the mould cavity of the metal mould.

3. . A device according to Claim 1 substantially as
described with. reference to Figures 1 to 3 of the

30 accompanying drawings.
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