A DEVI CE FOR I NJECTI ON MOLDI NG OF PLASTI C MOLDED PARTS Description: The
i nvention concerns a device for the injection nolding of parts nade of
pl astic, conprising an injection nolding machine and a tool dedicated
thereto, where the tool contains at |least two cavities that correspond to

t he di mensi ons of the nol d%mféﬁtlﬁbﬁqﬁﬁé‘@ﬁgfﬁgmﬁﬂ@e tool is

conposed of at least three parts that are relation to

each other, and in the worki ngOIOBLASTIC MOLDED PARESSed toget her al ong
separation planes that pass through the cavities and are parallel to each

other and at right angles to the noving direction of the parts, where
each separation pl ang runs. through at |east one cavity, and where the
tool contains at |eaSts 9%8hannel for the introduction of nolten

pl astic, which on the one hand ends in the cavities and the other in an
inlet area on the surface of the tool, and in the working position is
connected to thdhenpeentiamconsetisrgdemich foreh¢ Ggection magdingd paRkast i cs
84", (1994) 10,&_P esf 31375 to 1382). Injection nolding nachi nes are used
to produce nol de %gr‘fsp%?“c’ SPRPESINE AN WiRchion mpldingagebineandiaol onl y

necds Lo 1nel e RIS 080G MDA AR RRa S o0 "

the working position exanp

separated by a gepabatspshdloane damendibhdbythRBsRIed paRdss Ber .
hydraulically. After the plastic has been injected’into the cavities of

the tool, it usuprdducedewheneshe tosldslcompobel obatvieast itimealpattethatiagee, unti |
the nol ded part iciently cooled and solidified

s,jn the cavities have suff I
so | that they cﬁhfeHQ IP%Yﬁ)V’e'i?qutWrﬁotqfi‘Eh Pglﬂrz anghin thgtwerking pesition| i s
opened al ong t heaﬁ:eﬁﬁﬁﬂiﬁr%gseﬁlt@E&h@PﬁokE%eBﬁ%ﬁgn %iaeneg %Pﬁrp%tsse d

through the cavities and are parallel to cach other and at right

angles to the moving direction of the parts, where each separation

plane runs through at least one cavity, and where the tool contains

at least one channel for the introduction of molten plastic, which

on the one hand ends in the cavities and the other in an inlet area

on the surface of the tool, and in the working position is connected

to the injection molding machine (German magazine "Plastics 84",

(1994) 10, pages 1375 to 1382).

Injection molding machines are used to produce molded parts of
almost any shape. The respective tool only needs to include
cavities into which molten plastic can be injected. In the working
position for example, the parts of the tool that are separated by a
separation plane are firmly pressed together hydraulically. Afier
the plastic has been injected into the cavities of the tool, it usually
remains closed in the conventional technique, until the molded

parts in the cavities have sufficiently cooled and solidified so



fromeach other. During the tinme when the plastic of the nolded parts
cools, the injection nolding machine is not used. This disadvantage is
particularly significant when relatively thick- walled nolded parts which
requi re an extended cooling period are being produced. The output of an

I njection noldin | | L | d that works
: nJ t andem accor d?l;}%fﬁ?g}}/ F ﬁésg??rgg"ééﬁﬁgﬂﬁl%ggglag?’ ntghg%*da'l’s}lt%it§§ﬁ§4". In an

i nj ection nol di ngperehaloagtthatepapmisiepRae whil fitsgael ate t&Rlrateline parts
alternately open along two separation planes. During the cooling tine of

the nol ded’ part s ffam eagleothepdPuting theplimeeyharnhembastiecbfithe nsoldedy be r enpved
fromthe other se arati onp pl anf Thi tion i s advant ageous for
si,ﬁ'gl 1

. . oper :
nol ded parts wit K25 £88 BEchen I‘i“i’l@ing acyng 63 npused; hBIS netering tine

needed to fill t bt ' L,QE . dli ines whj ch operate in
tandem are very ?gsé@?g'i"tagg%&i@%@ﬁlﬁmg@%@%@wﬁ Ehlgk'rmveabl e
central plate thsfalled mokfedlpaptd whith téifuifé dibenddtfcdQindpeifod he injection
mol ding unit is laterally attached. The nolten plastic i's injected into
the respective @éw/beingpreditasdgh channels |ocated in the central plate.

Thi s known tandem techni que cannot be installed in conventional injection
nol di ng machi nes, or only after extensive rebuilding. The object of the

invention is to [ : i ' hn.a. wa t hat the
out put of finishe %%%ggﬁ%ﬁ%&ggﬁﬁﬁéldﬁﬁrggg@ég%g? r?_%ég%rieﬂ%eldzgﬁanner , even
when convent i onakodli§ aséd iat wisekHinEnd@a Hicbesind & Beicidd G&shanThe
invention achieves this object in that: the tool is equipped wth a
channel that ext emgazinedlasties 8ihl latanamgativn moldingmaskimerthat on pl ane, and
t hen continues to 2 .

operates with such a tool, the parts alternately open along two
separation planes. During the cooling time of the molded parts in
one separation plane, the molded parts can be removed from the
other separation plane. This operation is advantageous for
molded parts with a cooling period that is longer than the
metering time needed to fill the cavities. Injection molding
machines which operate in tandem are very special expensive
machines. They require a moveable central plate that is installed
in the middle, and to which the injection molding unit is laterally
attached. The molten plastic is injected into the respective
cavities through channels located in the central plate. This known

tandem technique cannot be installed in conventional injection

molding machines, or only after extensive rebuilding.

The object of the invention is to design the above described
device in a way so that the output of finished molded parts can be
increased in a simple manner, even when conventional injection
molding machines are being used. The invention achicves this
object in that:

- the tool is equipped with a channel that extends from the

inlet area to a first separation plane, and then continues to
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t he second separation plane, and has partial channels which extend to the
cavities; and the parts of the tool are equipped with a | ock which can be
adj ust ed between two positions, where in a first position only a central

part and a front part containing the inlet area of the channel are | ocked

of “the tool are |ooked Tegnt nepiralin® Blahel MRLAE AT BRlhefin” Snvent i bnal

comerci al injection whitldextgndres the@svitidst Aggt the need for rebuilding or
special additional neasures. It only requires that a sinple tool, which
was used until now anthecpartssofribe tonlyare aquipped svitep bockt whichycaarte

separation plane be repl that contains three parts

| ac with the new tool ]
and has two separati oﬂ‘%b‘lstfﬁg%emg?W%PD%lHO{l%émfé%‘ﬂ ARHEt Pesae”Rm t echni que,

this tool increases t l,de [.n: that,, while the nol ded
parts in the area of gﬁl o{:&ﬂ aé%tsdretg@ga ﬁgﬁﬁ%‘f%\?fggmé?%hﬁe]\ﬁ% af%anoyed, t he
plastic that was inj eef g dhahfeltdie lodk@dith@BeRhnkihe aQkhGHd Separ ation pl ane
is cooling. The lock used for the parts of the tool during the respective
cool i ng phase is of pesisbuenhbthe central part and e réarparhofthdavoare 1t can
easily be adjusted bﬁ%’ﬁegn t\/\gepositions. Wiile two parts of the tool are
| ocked together and HRSERY P8P8 i rm resi dual force, the nol ded parts are
cooling and the separation plane of the third part can sinultaneously be
opened to renove finished nol ded parts. After this separation plane has

been closed and ghasdévicéia beatd iUceRtohdl! GorhhrGakinddion the lock is
brought into its second position while the tool is still securely |ocked.

The two parts of maldmgtroathings withbuat thewlepd for tebdildmg dri speciahen remi n

';iogvht 'y locked EI 1%t0ggf r’ne\é\?uirlag I% Qr?lyprtscell\l/ilrgsutshla a lsi?ﬁﬁl%%ogl? r‘)vahrig}'g 'on plane can
was used until now and contains only two parts separated by one
separation plane be replaced with the new tool that contains three
parts and has two separation planes. Similar to the described
tandem technique, this tool increases the output of molded parts
in that, while the molded parts in the area of one of the separation
planes ar¢ being removed, the plastic that was injected into the
cavities of the other separation plane is cooling. The lock used
for the parts of the tool during the respective cooling phase is of
considerable significance for this device. It can easily be adjusted
between two positions. While two parts of the tool are locked
together and maintain a firm residual force, the molded parts are
cooling and the separation plane of the third part can
simultaneously be opened to remove finished molded parts. After
this separation plane has been closed and plastic has been
injected into its cavities, the lock is brought into its second
position while the tool is still securely locked. The two parts of
the tool with the newly filled cavities then remain tightly locked
together, while the previously locked separation plane can now
be opened to remove the molded parts that have cooled in the

meantime, as soon as the pressure force which acts on the tool

3




be opened to renove the nol ded parts that have cooled in the neantine, as
soon as the pressure force which acts on the tool 3 during the injection
process is lifted. The nentioned task for the design of the lock in
addition is solved according to the features That, fixed at the centre

part of the tool herne. ks . at AAdrive wth at |east one slide
»rdggl?g the 'u?]em?t?]%ﬂ ?xg%fsssg@ il

projecting in di on o axi's, which is adjustable between
two end points by the drive into two opposite directions inits

| ongi tudinal direction, That at the tool in the area of each separation

pl ane level is ddgimentienadytask farthedesign péthd loekyin atlditeasis sohedc! anp

devi ce, of which reﬁpectbﬁel one first part is fixed at the centre part
of the tool, whi RECHNNELG Bf%ﬁpﬁminteracting with the corresponding first
part is attached at the front part on the one hand and at the back part
of the tool on the other hand, That at the front part and at the back

part of the tool -as Spkanfixedat theQenirbPaft! A Re €| GRrd RSIHE sitlﬂﬁélﬁriivé
attached at | east one holder which projects in direction of the tool's

axi's, which, whi mdth sideasioineistide iposjecting exdieedni oft the tdwel s seipewhichdsf i r st
part of the clanp,device, and is equipped, at this end with at |east one
cl anp body, and tapﬁ%bngegg tW@sﬂg’gé{)ql%lb?’ "i"ﬁ dsye iako tWas0RRR$ItSOSI ti ons,
for the 1ocking -t f ‘ ] , meshes with the respective
clanp device. Tﬁﬁgsﬁﬁ@i&qgﬂgakﬁd@%ﬁ@?&@%I y sinple. It conprises in
principle only a drive wwth a slide and two cl anp devices, with which the
slide meshes alternately. To realise an effective |ock between
respectivel y two-par tEhafat thehwol oothetdrea df each sephsativaplane lewehist he sl i de
into one of the clanp d?vi ces, at the respective close J)o_siti on , so that
their clanp bodyaflgitlonal y arranged respectively at least one clamp device, of which

respectively one first part is fixed at the centre part of the tool, while a

second part interacting with the corresponding first part is attached at the

front part on the one hand and at the back part of the tool on the other

hand,

- That at the front part and at the back part of the tool as second part
of the clamp device respectively is attached at least one holder which
projects in direction of the tool’s axis, which, while the tool is closed,
extends into the respective first part of the clamp device, and is equipped

at this end with at least one clamp body, and

- That the slide respectively in one of its end positions, for the
locking operation of the clamp body, meshes with the respective clamp

device.

This lock is build up extremely simple. It comprises in principle only a
drive with a slide and two clamp devices, with which the slide meshes
alternately. To realise an effective lock between respectively two parts of
the tool the drive only has to push the slide into one of the clamp

devices, at the respective close position , so that their clamp body is
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4 pushed into the | ocking position. At the respective |ocking position,
the slide is pulled out of the clanp device in the area of the respective
ot her separation plane, so that the tool can be opened in this separation
pl ane. The drive can be operated with advantage automatically. This can

be carried out 1 V. . ty] ly,. king dri.ve. At
preference a hyd aaﬁcﬁﬁﬁé’?ﬁb&ﬁﬁg %%%@é?ﬁ t%gg%pggﬁi%ggoﬁgf'&ﬁj?ﬁé"%?’ tﬁ?i ve
with slide and ckHdpideMigeoaaTt the ciyniedce afiRMUrP PR i ﬁ’éb‘i'i RAkér
saving within the profile of the tool. Therefore the ext e?nal Vgi mensi ons
of the tool are Heparanpmplang, Hrythabéhetmol sarobe bhened inckis Pppemidanilaed t he
size of the tool are arranged advantageously at |east tw |locks at two
opposite facing sides of the tool. Enbodi nents of the subject of the

i nvention are sh N, j el ow. Fial. ..t .devi ce
according to t heq?ﬁgvd(ari;\{/tei %ﬁl %\3%&5%%?%& lf%gqua%eraalftfng'%hlcﬂl%hﬁﬂﬁlpﬁl §F section
in close positiogafrieg cﬁ.ﬂt?rjyzt?ﬁklﬂhéti@'ll Nr IRSACABSWokiing BRfvet Ag devi ce
according to Figl Fig 4: a lock useable in the ‘device™in principle
description Fi g Prefaretice adryemaulindrie wilhbe ofed.he devi ce in conparison to
Fig 4 Fig 6 and 7: the device of Fig 5 according to the open positions of
Fig 2 and 3 Fig 8. a hold to be used for the device in enlarged scale

Fig 9: a cut thr i . - i JoX- n_the draw ngs only .those
parts of an inj ewgﬁékng?%lﬂlg}nﬁ(gfc#{i; nee&gtggllfigﬁg%&% CYFE Cﬁﬂ@%@%‘r‘@%flor
t he under st andi ngdednthfusVaAR §gie shilingRVitiiaithE BrdeWT (hd &RIB M KerRforkNi S
devi ce, as for exanple the opening- and™ cl osing nmechani sm or cooling
channel s or heat thegexsquiap dimensiors &f thetoolsitewnot enlardedghyithepaftssifate ngs f or
cut parts are om'lttke%for nore clarity. 5

ock. Dependent on the size of the tool are arranged advantageously at

least two locks at two opposite facing sides of the tool.
Embodiments of the subject of the invention are shown in the drawings.

They show:

Figl: the device according to the invention in schematic illustration in a
partial section in close position

Fig 2+3: two different open positions of the device according to Figl
Fig 4: a lock useable in the device in principle description

Fig 5: a different embodiment of the device in comparison to Fig 4

Fig 6 and 7: the device of Fig 5 according to the open positions of Fig 2
and 3

Fig 8: a hold to be used for the device in enlarged scale

Fig 9: a cut through fig 8 along the line IX-IX

In the drawings only those parts of an injection molding machine are
shown that are necessary for the understanding of the invention. In
principle known elements of this device, as for example the opening- and
closing mechanism or cooling channels or heating equipments, are not

shown. In Fig 4 to 7 shadings for cut parts are omitted for more clarity
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The injection nolding device in Fig. 1 conprises an injection nolding
machine 1 and a tool 2 which can be connected thereto. The injection
nol di ng machine 1 may be a conventional, comercial machi ne without any
optional equipnent. It can nove in the direction of double arrow 3. The

tool 2 1is Corrpos%e%'e‘:ﬁ&?%&&{ﬂgﬁqev&éﬁ%? Fﬁfe){n f’lg?éa %ﬁﬁ?étéoargﬁ%?ﬁiitggis and a

rear part 6. A pressure plate oses of e

connected to a pheshiiiee]l gahertésld whichlhie: B sfibRd tHERES ALY infet@A be a
hydraulic or pneumatic press, for exanple. The three parts of tool 2 are

separat ed from eBstdizgHeachipe 4 wayphbe alcbaventianahicommerzalanachingdtest 9 and
10. Each separation and 10_ contains S}z .east one cavity 11 or 12

&.anq 9 ( . (
of tool 12, and f#ePPUPnzlEdnnment; heaaimene is§Han b dorblegsEmit i ¢

shape of the nolded parts I i rated enbodi ment has
two cavities 11 or 12 in Zg%ﬁ&gezggggﬁbg’ge%ﬁgﬁgeébgﬁg’ﬂ%ﬁo% %ﬁ%n@l 13 is
central |y | ocat edentraltpaet § anll aZeanghrt 6. A5REssufe FMRPY ¥losBRbieReREASL i C tO

the cavities 11 and 12. The channel 13 begins in an inlet area 14 which
is open to the opeSitdandisdonsettod 4o epressure ganciatoe8oThe ptessteol 2. |t

first extends to se%)a{ﬂ%t'on | ape 9u'k.n part 4 of the fool 2, and then
continues to sep&Rff dp?aéh'geﬁ yilrquligor ppgumaric press, repapmied|m 2. As
shown in the drayy ani ape in bpt sections
o that the. ol auCepa BrRRARH. sPovdRR ol B 180G Pordfiel ne
channel 13 aft er fumfing seghraftés piagks ohmane. Eaéﬁs@;ﬁrar&@oﬁ Hclo M ide

channel 13 and extend to the cavities 11 or 12. The partial channels 15 or
16 are preferabl gontaumtatdedshonbcasigpht arildmfpdaink agd aheir ifterndd shown for

exanple in Figs. 4 and 5, a lock with a bolt 17 is |ocated on the outside
of tool 2 and caRTBENANLCArEesPeRd fRthe genngseisisharmert the molded partedoby t he

Goubl < o1 o1, b BebdBAOTH 0 Bl BRBiblo o WPl i B B

posi tion shown i gadH gpakatidieplRAé boraoand 4 of said tool 2 are
A channel 13 is centrally located in the tool 2 and is used to supply
molten plastic to the cavities 11 and 12. The channel 13 begins in an
inlet area 14 which is open to the outside and is located in a surface of
the tool 2. It first extends to separation plane 9 in part 4 of the tool 2, and
then continues to separation plane 10 in the central part 5 of the tool 2.
As shown in the drawing, the channel 13 has a conical shape in both
sections so that the molded plastic material can easily be removed from
the channel 13 afterr cooling. Partial channels 15 or 16 come from the
channel 13 and extend to the cavities 11 or 12. The partial channels 15 or

16 are preferably located in the separation planes 9 and 10.

As shown for example in Figs. 4 and 5, a lock with a bolt 17 is located
on the outside of tool 2 and can be adjusted between two positions as
indicated by the double arrow 18. In the position of the bolt 17 shown in
Fig. 4, the parts 5 and 6 of the tool 2 are locked together, while in its
second position shown in Fig. 5 the parts 5 and 4 of said tool 2 are
locked together. A more precise construction of the locks that can be

used with the device is described below by means of Figs. 4 to 6.
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| ocked together. A nore precise construction of the | ocks that can be

used with the device is described bel ow by neans of Figs. 4 to 6. 6 The
device in Fig. 1 operates as follows: The three parts 4, 5 and 6 of the
tool 2 abut to each other in working position. They are pressed agai nst

each ot her by thq}ﬁrwlﬁ}ggnpbgg%nesa‘ﬁ foﬂgq,sall three together against a

stationary retaining plate 1 front part 4 of tool 2 is

secured. |n or deThHeahpieqeiueel, foirdie optel ool P abGeny dacBothd 1ﬁ%r%%1%the
injection molding machine 1 is noved up to the inlet area 14 of tThe

channel 13 in todpsitionNBhey arepressadagantst ehchi ethleobmﬂmjprassum@nemtmﬁsl on
nol di ng machi ne 1 ssed .into the channel, It fills the
cavi ti gs 11 and fﬁd\?ﬁé}’{‘?‘?gogﬁ@ﬁh%galﬁﬁi aFetiQney 5%1?91“&% Plf’r‘i"arlnﬁe‘los‘”h@ thad 16.

Once the cavitie N ressure S
used, the inject ?%Orl?%ﬁogﬂqgll %@toﬁggﬁsl %%% 45!4]0 \g@ ‘QL@H@% Mool 2is
then allowed to cawvities Afltaﬂﬂ 120 tiadie rﬁ@l@l'nhg\ﬁlalaﬁfrdeoldls thB¥ed fip &6 fHeON

nol ding machine 1 is pulled away fromthe tool 2 and the latteer is opened
al ong separ at i oninlgt ariga 14 ofghe Eh&lm‘lqdenn tpal. pdolten plaaticl whizhds hida_téd

| ocked toget her. n be hrou into. the position shown in Fig. 2
together with thi H%QF&%PB rﬂ?@ Ring;le is;thegmressed h‘@oﬁh‘éfrg'@?@lﬂér ce

produced by the r r e.l oc

this case is so Iﬁé@iﬁ#a%gg%ﬁlaﬁdﬁglgxegﬁth ?Eln%lulgriﬁ}%nt er?ragé@&h@ ng Pce of
pressure generatl§rnd lllﬁaS)rﬁe&He tawvitied 1 phhd 12 Ha@e A Ik When kefRIAS 1 O
keep the two parts of tool 2 together. The nolded parts in the cavities
11 can now be r eressueeistysodnthéénjtciodn molding mpachénd € iy elosédiTie plastic]tlm
channel 13 in part .4 of t 0 an then be renoved by neans o
conpressed air FsH Zelk gl gﬁo ?)‘?f%%‘?(ﬁthis part of the channel 13 is nade

avai | abl e agai nAﬁ%frta?nradteHﬁﬁtetcBShBQBErlgd tﬁeqﬁlj%cpoﬁ) %g'rﬂaéhqge(il jgsed or

wor ki ng position
pulled away from the tool 2 and the latter is opened along separation

plane 9. At this point its parts 5 and 6 are still locked together. They
can be brought into the position shown in Fig. 2 together with the
moveable pressure plate 7, after the pressure force produced by the
pressure generator 8 has been turned off. The lock in this case is so
advantageously designed that after the pressure force of pressure
generator 8 has been turned off, a residual force remains to keep the
two parts of tool 2 together. The molded parts in the cavities 11 can
now be removed from the tool 2. Any plastic remaining in the channel
13 in part 4 of the tool 2 can then be removed by means of compressed
air for example, so that this part of the channel 13 is made available

again.

After that the tool 2 is again placed in the closed or working position
shown in Fig. 1, where the parts 4, 5 and 6 of the tool 2 are firmly
pressed together by the pressure generator 8. The injection molding
machine 1 is again moved toward the tool 2 and the cavities are once
again filled with plastic. Subsequently the lock is brought into its

second position where the parts 5 and 4 of tool 2 are locked together as
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shown in Fig. 1, where the parts 4, 5 and 6 of the tool 2 are firmy
pressed together by the pressure generator 8. The injection nolding
machine 1 is again noved toward the tool 2 and the cavities are once
again filled with plastic. Subsequently the lock is brought into its

second posi tion Wagirthdd &R [T?e?ﬂ@lnfith%n 436%1?9101’[% s%ggraltf%?lgﬁglbqt g ether as

7 described earlier. The tool en open ong “separ at e 10,

where only its redierpanly s mak Paitiiewithehs pfsiedsiste 7 AOVESintdme t he
position shown in Fig. 3. The finished nolded parts in the cavities 12

and any renai ni n§opitiggishewmintlig. %-h'ghmﬁnism?d ofoldéxbpartninr thie qaailttlesﬂfmf t ool
2 can be renoved. ring thi.s ri.od the astjc in cavities 0
separation pl aneag‘?‘é%lrgmaﬂn%BEéH‘a)‘/n g@s“cl}%inﬂﬁld! 9ﬁﬁietwtra!zpm§ Sfdeal pl aced
into its cl osed or ' [ O, Any. pl.astid c
remaining in theQcﬁ?\gﬂ{\égeﬁ%?}/eggrﬁtulhggthib%yépttﬂﬁE!:%HCi‘?ﬂC?‘Qﬁﬁgéi_ofgai n wth
conpressed air feepgxadpphine Phevols.nj ection nolding machine 1 is noved once

nore toward the tool 2. The cavities 12 are again filled with plastic and
parts 5 and 6 are | ocked together again. In the neantinme the nol ded parts

in the cavities 11 hav ool.ed so that .the tool .can,_ be opened al ong
separation pl ane%@ag( aﬁﬁé@é‘?ri‘lﬁé]d%'é%ﬁolofér‘?‘ ag?intp(rifi‘%e%vlﬂgp ihelosed pr wesking and
12 are always a : il ] lc. ti after
cooling. The co%sh@%gdt‘ﬁ%ﬁ{pyﬁétli éigrﬁ%%& ‘?"!“%Z‘R‘T% @E@E @@O’F‘&Eg? PQEIQR, ot
the pertinent tofpaped can bE rémeveédapain wihBbphRskesir treoetdiiplcalher the
pressure force provided by pressure generator 8 has been turned off. To
t hat end a | ock ijestiomaneldamgmaghinedi id umdvddoorme mare tosvand dok tooh2chei s

resent at |east on .one_side qf e device,. but is nore advantageous if
!Ot i s present onc%l‘f‘“F%igta“E W‘Hié@é‘r‘@wﬂp sHe andmarts grand Grare logkehl e a | ock

as shown in Figs . 0GKkIi chani sm.caonsi,st s

according to t hetoé%:%ﬁﬁeér%a aéafé‘fa:f? ﬁesltﬂir%gl??%l%qge Ho?&éfﬁaﬂtqsﬁm A8'AVIHe? Y Rave
cooled so that the tool 2 can be opened along separation plane 9 as
described earlier. In this way the cavities 11 and 12 are always and

alternately filled with plastic and emptied after cooling.

The cooling of the plastic in cavities 11 and 12 requires that the
pertinent two parts of the tool 2 remain locked together after the
pressure force provided by pressure generator 8 has been turned off.
To that end a lock that maintains a residual force can be used, which
is present at least on one side of the device, but is more
advantageous if it is present on at least two different sides thereof.

For example a lock as shown in Figs. 4 to 7 can be used.

The locking mechanism consists according to the schematic illustration
in Fig 4, in which the tool 2 of the device is shown partly in close- and
operating position, of a drive 19, equipped with an almost rod shaped
slide 18, and of two broken line framed clamp devices K, each of which
having two parts. The slide 18 proceeds in direction of the axis of the
tool 2. It is movable in this direction between two end positions. To each

clamp device K belongs as a first part a holder 20 or 21 which extends in
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in Fig 4, in which the tool 2 of the device is shown partly in close- and
operating position, of a drive 19, equipped with an al nost rod shaped
slide 18, and of two broken line franed cl anp devices K, each of which
having two parts. The slide 18 proceeds in direction of the axis of the

tool 2. It |s mOVRblfediibrt bF thedhi Gt oM BEWIREDNEHR, 909; BRI IRSh T0_CaCh

cl anp device K belongs as a rst part a 0 nds in

8 the direction dfork partalisd BbldeeR] iRatefcheltiat thetlcigiari?d of Soditat ached at
the front part 4 and holder 21 is attached at the back part 6 of tool 2.

As second parts of the clanp devices K stops 22 and 23h03 t he ﬁne hand

d 24 and 25 on he other ha respectively are tached at the centre
ESgrt 4 of tool ZASrFePﬂ’édQ?’gﬁogﬂ’etﬁ@%?é%é?%i ﬁtoﬁﬁgh&]d@%ﬁ@ﬂl@@nmmﬁl anp
devi Kat | | ' T t ween the
ope et eapongind 28 CR SFEREGHLY Bl K Spa SRR RGHRP SRR 5l

stops corresponds respectively to t whi ch

as first part inphftel sfopECtA VIR drealoffige fpatdticdplahed 98nd 90! PEAELFHp Meshes
with the second part, which are the stops of the clanp devices K, "and in

the course of thdgviseikngt Isastrng stop bespeetévely ireneadedsThpgap Betwaen thel der 20
or 21 has at its free end t bodi e east one clanp body R

- |
has to be there SUORRICOHCSPN g%’ﬁa‘?@. velky tPﬁEe P%égtﬁgt‘ﬁq olden eer dhd are
novabl e transver §g;tp,d ﬁfsé ' %@ghgff@l&ﬁka%é ﬁ%kfn%%o%i}é&rﬂgggw%qgﬁ %%"P%e, clanp

bodi es R preferably are s roflers or c

rotatabl e as wel ma3hesitiwhs se@idysdreRiich hf@ih%‘é%@%ﬂtﬁe%fh?nﬁﬂh@ic@ﬁ K. tool
2, fixed to the respective holder 20 or 21. In resting position they are

posi tioned wit hi And trethsreshirseeobihit beinp pushedsin xtwshothe two Etiogs.;E\aarlyft ge .
right side for {he, hqalder, 20, and they are noved outward by the slide 1
such that they h@@qr& ar gdihasgit Y drae id Bto ¢lamp bodiehRoatlpestongps, as

shown in Fig 4 ' f de s 24 and 25. The
slide 18 is mva%ﬁgﬁq ﬁb%FBeﬁsitér@%otpgl{ehe&ggcéoﬁgqgé%\%&%gﬁl—e R e ans
holder and are movable transverse to the longitudinal direction of the

same.

The clamp bodies R preferably are formed as rollers or cylinders and
freely rotatable as well as sidewise adjustable, transverse to the axis of
tool 2, fixed to the respective holder 20 or 21. In resting position they are
positioned within the profile of the holders, as shown in Fig 4 at the right
side for the holder 20, and they are moved outward by the slide 18 such
that they mesh in locking position of tool 2 behind the stops, as shown in
Fig 4 left side for the holder 21 and the stops 24 and 25.

The slide 18 is movable in direction of the double arrow 26 — that means
in opposite directions — between two end positions. In one of the end
positions, shown in Fig 4, the slide 18 meshes with the clamp device K
in the area of separation plane 10, so that the centre part 5 and the back
part 6 of tool 2 are locked with cach other. As already mentioned, the
slide 18 has pushed the rollers R laterally out of the holder 21, so that
they are positioned behind the stops 24 and 25. As the rollers R are

mounted freely rotatable and laterally movable in holder 21, they will,
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in opposite directions - between two end positions. In one of the end
positions, shown in Fig 4, the slide 18 neshes with the clanp device K in
the area of separation plane 10, so that the centre part 5 and the back
part 6 of tool 2 are |ocked with each other. As already nentioned, the

slide 18 has pus } atefall : . 0.t hat
they are positi o%g“%gﬁliligi %ﬁg%gﬁé%@tg%}fﬂgn%, %ﬁleﬁul]ﬁnﬂét@g};ﬁgérsfébgf%f
mounted freely rohastaps 24and 2Sabenadved apauaby ehd opodbaiand 25.intd@ye Wi ll, 9
w t hout the in-between lying slide 18, while pulling the holder 21 out of
the stops 24 andrestingRosptivetn thgaespestive helder,gpsshpwnafod tRShokdep26 he
resting position in the respective holder, as shown for the hol der 20. The
interaction of the clanp devices K and slide 18 is described for exanple

with the hel p of hi % il j . . t ol der 20 is
shown in an enl arTg"Sg“%éa;‘?g’.“ %th?{:g}ﬂhnge‘}”ﬁ Segyg]ép%q{)re ﬁfg dr%rg%rﬁ&fcﬂfo& t he

clanp device K bgrisipte R&hhAs helpni o) 1@Iced YinGeRithitke end it om«?@%d%fcess
27 extending in its longitudinal direction, with which neshes the slide
18 in locking p@8iisblwvnin enentirgethsaMsi ce K. The recess 27 in the shown
enbodiment is open to the outside at two positions opposite to each

other. At these positions two clanp bodies R constructed as rollers are

ttached freel {i L 0L SRS
s ached ey kgl YR OBy O S
surfaces circle appiogimatetf eSa6is a gln%ﬂaml@be@me’&&‘ﬁﬁ?%% that are

fixed to holder 20. The illustrated upper roller is integrated into the
profile of hol detorzitudinal dirgction,twishmwhiels smeshepth2 21id€H& ihduekingol | er is

pushed aut of holge 20,y e Sligdecif, indlcabed uh  brokan line,
1oeS, o T T AP PR RAOA tkhe cil LBEL 4 S0 071
positions two clamp bodies R, constructed as rollers are attached freely
rotatable and movable transverse to the longitudinal direction of the
holder 20. For that they can show at their front surfaces circle shaped
recesses, into which pins 28 extend, that are fixed to holder 20. The
illustrated upper roller is integrated into the profile of holder 20, so that
it can pass stop 22. The lower roller is pushed out of holder 20 by the
slide 18, indicated with a broken line, so that in locking position it lies
behind stop 23.

Each holder 20 and 21 needs in principle only one clamp body R. At part
5 of tool 2 then only one stop is needed respectively. For symmetry
reasons the described embodiment with respectively two clamp bodies R
and two corresponding stops is of advantage. The clamp bodies R can
have, beside the mentioned shape of a roller or cylinder, any other

geometric shape.

In the preferred embodiment two separate clamp devices K are attached
at each side of tool 2, as shown in Fig 5 for one side of the tool 2. An

unwanted opening of the tool 2 in the separation planes 9 and 10 during
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reasons the described enbodi nent with respectively two clanp bodies R and
two correspondi ng stops is of advantage. The clanp bodies R can have,

besi de the nenti oned shape of a roller or cylinder, any other geonetric
shape. In the preferred enbodi nent two separate clanp devices K are

attached at eac ol ¥ l; I ' . i.de .of. t he
tool 2. An unwaE}tnil gbﬁ]ﬁ%@éi ?r;[eﬁgf%{%o tflﬁstﬁhgl)gé%g{lsgwghﬁ&vgd M9 and
10 during 10 t hehiseaticiimpheisequippedarieh owe sHlaPsS, ARcREdIEL Yol

hm(ﬂ.gsi bl e.
Drive 19 in this enbodinment is equipped with two slides 18, attached to a
common support 29pperd 2P haddhencborp diemg moved sgyahrbnaumby by ydrbe i ve 109.
The above described | ocki ng mechani sm operates - starting at the

operating position of the device according to Fig 5 - for exanple as

of1 v, Bef or € e S HEIARNBERLD AL SAR e AR T0 2,71

5 the tw parts 5 an t ool MEor "t hat

the two slides bPefuding pogiivrporthedebiccict Ml t(bFigV@eTortéi@arﬁeﬁh'aF(rjs R of
e

the two holdes 21. The parts 5 and 6 of tool t herefrom ar

together with a felléws:ci ent remaining power after having switched off the
pressure generator 8. To open the nold for renoving the nol ded bodies
available in the cavities 11, tool 2 can now be opened in separation

| 9, h ' i@ Fig: | Of t
oul ded’ bodi es | Eaaterae BBshit denfrfol 8if Wil Mt EIBE R BT A RE g 1 e
the cavities 1 | twbaaitsG 4RI@OI Rlol Qaite Meckiedvaieh 85kh d®RE.FoMhaaht B&o

pressure generator 8 is active. Before the cavities 12 of separation
pl ane 10 are opebledss thbaveobdanmpysbed bialriveol® between shardiarh B ofthatwe part

PRI T LA R N RETIL RN
outward, so that sﬁﬁﬁ‘Xeﬁ’f’iréﬁlaHﬁnQBﬁ%} QR&dheRﬁHé Oitbhga SHARE p%ezssure

generator 8. To open the mold for removing the molded bodies available

in the cavities 11, tool 2 can now be opened in separation plane 9, as

shown analogue to Fig 2 in Fig 6.

After removal of the moulded bodies from the cavities 11 tool 2 will be
closed again, and into the cavities 11 plastic material can be injected
again while the pressure generator 8 is active. Before the cavities 12 of
separation plane 10 are opened, the locking of the front part 4 and the
centre part 5 of tool 2 is made effective. Drive 19 moves the slide 18
therefore into its other end position, in which it pushes rollers R of
holders 20 outward, so that they will be positioned behind the stops 22
and 23. This locking position of tool 2 with simultaneous open

separation plane 10 is shown analogue to Fig 3 in Fig 7.
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and 23. This |ocking position of tool 2 wth sinultaneous open separation
pl ane 10 is shown analogue to Fig 3 in Fig 7. 11 Cains 1. A device for
the injection nolding of parts made of plastic, conprising an injection
nmol di ng machine and a tool dedicated thereto, where said tool contains at
| east two cavities that correspond to the. dinmensions of the nolded parts
to be produced, where the tool conprises2 | east three parts which are
noveable in relation to each other, and in the operating position are

firmy pressed adaiAndévieaddt tat hgecbon®ldingRapakt oadd Gfigstidat pass
t hrough the cavities and are parallel to each other and at right angles

to the noving di ceBWIrsingan trjectar melding exazhamcind s epddaticatedahangor uns
t hrough at | east qne cavi télh and vvhefe the togl, contains at |east one
channel for suppl"a'feﬁ‘asmltf’ Contalng atleagiiMcayities{bat eprecspand tetles in t he

it d 3 : t f t qol ' in the.
oporat i ng. pos: t i GAREASBAS o PhelBIdE pSFo 8L ol Aol wetne dagicmirises
characterized inat habt trehpariewhichdre infoveaBM iﬂ%laitiBnttB%aélliJB{he(',z) and

extends fromthe inlet area (14) to a first separation plane (9), and
continues to theasddnihe epgrating positiopasnSrrOpresseek arajrest eheh otheaahsigs
(15,16) extend fromit tolthe cavities (hl&]hlZ),_and a |l ock, which can be
adjusted in two pORrgiigmplanes thaf passlreyeh thecayiics andare pamallst ta eacht ool

(2), where in a { . e and.the front, part
(4) of the tool %’%ﬂaﬁg%t’?ﬁ?g‘?ﬁgé ?%@‘eﬁﬁ%@géjr?%ﬁhﬁﬁ’)ﬂ%?Pa‘i‘ﬁaé" SRR (13)
are | ocked togeth aramdEiameauﬁma@gmmbagt%e%wy,t;nﬁjwﬁ@fetmetaairt (5)
and a back part (6) of the tool (2) are |ocked together. 2. A device for
t he injection nokantainsait lgdshene chimuuil éer, suppiying snoltenaplastio)jvadth on thel di ng
machi ne and a tool gedi caé;&%heretp, ere said tool contains at |east

two cavities thaCPPESrRLER 6 CAKEIed 8 the other andbe sygpereal thertosl t o be
produced, where Gigcf APhe PRIt Sostiod BAMnE&EE o the injection molding

machine, characterized in that

a channel (13) is provided in the tool (2) and extends from the inlet area
(14) to a first separation plane (9), and continues to the second separation
plane (10) where partial channels (15,16) extend from it to the cavities
(11,12), and a lock, which can be adjusted in two positions, is located on
the parts (4,5,6) of the tool (2), where in a first position only a centre part
(5) and the front part (4) of the tool (2) that contains the inlet area (14) of
the channel (13) are locked together, and in a second position only the

centre part (5) and a back part (6) of the tool (2) are locked together.

2. A device for the injection molding of plastic bodies, comprising an
injection molding machine and a tool dedicated thereto, where said tool
contains at least two cavities that correspond to the dimensions of the
molded parts to be produced, where the tool comprises at least three
parts which are moveable in relation to each other, a front part, a centre
part and a back part, which in the operating position are firmly pressed
against each other along separation planes by a pressure generator, where

the tool contains at least one channel for supplying molten plastic, which
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parts which are noveable in relation to each other, a front part, a centre
part and a back part, which in the operating position are firmly pressed

agai nst each other al ong separation planes by a pressure generator, where
the tool contains at |east one channel for supplying nolten plastic, which

12 on the one hanh @Bdhe'tini BRds Byt GSiRAInA BE ShASH BB LARCEUFT 20 ©f

the tool which in the operating position I's connecte

mol di ng machi ne, thétrod vehitlo ik tesopmirdtirghpsbition i@mdReted 9fthd ifedtdn] . Whi ch

can be adjusted in two posjtions, where in a first position only the

centre part and e¢lding wachiggr whete a leskiipattachiedtto tonpaitnef thecobhvatichr ea
ond position only the

of the channel are,lo k]%(g oget her...and i.n a,se
central part and®f I a@é e{{)]é'r WPOKitians, siere jea figstpagitiosyeiiyghe centre
characterized in bﬁ%dﬁhe%ﬂfﬁﬂ%ﬁ?h@ﬁ{&[ tlgaﬁ)cpﬂga}i]ﬁsome.iﬁl?% ]ap%ahéefetﬁgg I one

drive (19) with at |east one’'in rectron o e axis (2)

proceedi ng sl i de chafeliase laaktdchetheryind h ﬁ§ec§ﬂ1idltﬁisﬁhirﬁoxﬂ?ttﬁ€%8nt}éﬁ° end
poi nts by the drive (19%I in two opposite directions in ifs |ongitudinal
direction, that &ertagd thebpck partioh thertwoharsalogked togethee pehataicterizddoine

9,10) i ddi ti I d t] t t | devi

(K, bf “wnich rsspoctibBiGEaRaTs pRERSEaH65) Lofhy saStmediiv e petiak ¢ (5
f the tool 2 bhé; ' ' ' . : di

st part s maeRag O RERRIORRE balEhGToATE) BdcBedm SFAE RAPRT ., ne

back part (6) of attatted; ediici R)adpistatiie betvedn thanehd pbiats By tHd@idd OrY) jRart
(4) and at the back part (6) of the tool (2) as second parts of the clanp
devi ce (K) respet¥pwpgsitadigeqtinngen itatlongistindirectionder (20, 2 1) whi ch

<t T osed extends | niet Adtr 4der il of SashiscpprationaTee ol dosi co (K
R L7, S T, AR el R oy a7 P
which respectively one first part is fixed at the centre part (5) of the tool
(2), while a second part interacting with the corresponding first part is
attached at the front part (4) on the one hand and at the back part (6) of
the tool (2) on the other hand,
- that at the front part (4) and at the back part (6) of the tool (2) as
second parts of the clamp device (K) respectively is attached at least one
holder (20,21) which projects in the direction of tool’s is (2) axis,
which, while the tool (2) is closed extends into the respective first part of
the clamp device (K) and is equipped at this end with at least one clamp
body (R), and
- that the slide (18) respectively in one of its end positions for the
locking operation of the clamp body (R) meshes with the corresponding

clamp device (K).



| ocki ng operation of the clanp body (R) neshes with the correspondi ng
clanp device (K). 13 3. A device according to claim2, characterized in
that in the area of each separation plane (9,10) two separate clanp
devices (K), arranged on top of each other, and two slides (18) are

attached at the t : [ o j claimz2 or 3
characterized in Sgﬁla?é‘ﬁ%e? %Orélr{%?\s c?)%nf‘%,eaﬁag{ag%rriﬁ%’a@% ”\/ﬁ?@ﬁé"}ﬂfl ocki ng
position of the teach s¢Rrati®s plank(, 10y oo s &Q&Rﬂ%b%v%ﬁ?ﬁ),oénérﬁ%dd anp
devices (K), at least one transverse to the axis direction’of the tool
(2) movabl e cl amendenyferyh pthestandctvanslideatii Shareiatmched hohkitogl @9si ti on
behind a fixed stop (22, 23,24,25) and is attached at the centre part (5)
of the tool (2) and formng the first part of the respective clanp device

(R S eV oo aocaidbogodBafietb Ml £ A6 Slact Seddinf B of 2 ™

body (R) is built up as aro or cyTin e

around its own afitlse hélders (@€\J19aVIFIEK & Hickehgd Sosilidh BY thedtboP(2)ThalpciE! i zed
in that at two each other facing sides of t%gohol der (20?2%) respectfli vel y

one clanp body (M€ corsespondiigepartsmf thtalanap devieec@ay), melaaar ond Ginsversehe

tool (2) respectiye kit Biresion STRLI00IS) TNabId o body (RY iz attached.
which lies in locking position behind a fixed stop (22,23,24,25) and is
attached at the centre part (5) of the tool (2) and forming the first part of

the respective clamp device (K).

5. A device according to claim 4, characterized in that the clamp body

(R) is built up as a roller or cylinder, able to rotate freely around its own

axis.

6. A device according to claim 4 or 5, characterized in that at two each
other facing sides of the holder (20,21) respectively one clamp body (R)
is attached and that at the centre part (5) of the tool (2) respectively two
corresponding stops (22,23 / 24,25) are attached.



