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The invention relates to a mouLd-cLosing device 

according to the concept of patent claim 1. 

A coL1pl ing chamber, arranged asymmetrical Ly to the 

i.n_jecti.on axis in the meani.ng of the concept, ts 

understood to be a coupling chamber, arranged 

asynmetricaLLy to a vertical plane ot- symmetry of the 

nioutd-closing device, tn that it extends predominently 

towards one side, starting from said plane of symnetry. 

l n a known mou L d-c Losing device ot' th ts type <DE-C-32 

43 991 ), the piston rod with its rearwardly engaging 

members can be axially driven into the coupli.ng chamber 

during transverse conveying of the injection-moulding 

die. without danger ot' coll is ion with the rearwardly 

engaging members of the Lnjecti.on-mouldi.ng die. 

It i.s also known to equip a vertical mould-closing 

device with a slide table for hori.zontal displacement 

of two moulding-di.a halves, 

fitted with insert members 

which are to be alternately 

and alternately displaced, 

with the aid of a piston-cylinder unit, from the sl Lde 

table to the horizontal dte area of' the displaceable 

die carrier. For thi.s purpose, the piston rod of the 

piston-cyl i.nder uni.t is coupled by lateral Ly entering 

its free end, arranged to be a coupling head, into a 

hor i zonta L groove of a coupling member, arranged onto 

the moulding-die half. Thereby, coupl lng is achieved 

with free-standing coupling members outside the body of 

the mouldi.ng-di.e hatf <DE-A-24 2t 811). 

Furthermore, it is known to arrange mould-closing 

devices on plastics-material injection-moulding 

machines i.n such a way that the sprue pieces of the 
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casts can be separated from one another by means of a 

separating devlce by timewise offset ejecti.on from the 

Ln.Jection-moulding die. For this, a separate ejecting 

member for the sprue pieces i.s provided in the 

i.nject Lon-moulding dle, with whi.ch the ejector plate ot­

the e.jector of the i.n.jection-mouldi.ng dle makes contact 

as Late as ln a final dlsplacement phase, sliding into 

a position ror ejection. The ejection member, arranged 

to be an e.iector ptn, terminates at the rear side in a 

guide plate, arranged in the displacement area of the 

t'nJectLon-moulding die in f"ront ot- the ejector plate, 

the return of which lnto its inoperative posi.tton 

requires special devices. A substantial change of 

dimensions, in particular the construction depth of the 

injectton-moutding die, Ls unavoidable with such an 

arrangement <US-A-3, 776, 675 >. 

In a further known separating device for the separati.on 

ot- the sprue pi.eces from the casts <DE-A-2 516 917), 

the sprue piece is ejected by an 'ejector in the 

ejector', provided wlth a separate drive. 

There are also known devices in dtfferent arrangements 

for tLmewise ot"fset e.jecti.on ot- sprue pi.ece and cast 

(for example DE-C-752 458>, wherebv a separate ejector 

pi.n for the sprue pl.ece. free endi.ng in the 

displacement area of· the e.iector plate and caught by 

means of a radial flange in a pocket bore of a 

cylindrical die of the injection-moulding dle, can also 

be used <"Plastverarbeiter" 1957/1, p. 13-15, in 

part i cu l a r I L l • 4) . 

Based on the ment i.oned state of the art, i.t i.s the 

object of the invent ton to t-urther develop a mould­

closlng device so as to ~acilitate both lnterruptton­

f'ree transverse conveying of the injection-moulding 

die, which effects the coupt ing, and separat ton ot~ the 
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sprue 

phases 

pieces from the casts by axial 

of the piston rod i.n dependence 

displacement 

on a simple 

control device, which includes a displacement-measuring 

device, without any need ~or stgnif lcant changes in 

di.mensi.ons of' the injection-moulding die, which is made 

of standard construction members. 

This object is achieved according to the i.nvention by 

the features ment i. oned i. n the characterising part of 

patent claim 1. 

Coupling results from transverse conveying of the 

injection-moulding die, which conveying is required in 

any case for changing the injection mould. Thereby, the 

axial drive-in movement of the piston rod and the 

transverse conveying of the i.njection-mouldinq di.e may 

t imewise overlap. Thereby. a coll isi.on between piston 

road and in.jection-moulding die is impossible, even 

with slight asynmetry of the coupling chamber, if the 

speed of transverse conveying in the last or first 

phase respectively is reduced relative to the speed of 

the piston rod. However, transverse conveying ot' the 

i.n.iection-moulding die can be performed continuously at 

relatively high speed with a coupling chamber, which is 

either severely asymmetrical or even 

of the i.njection-moulding die. The 

e._iected by means of the ejector 

displacement phase of the piston rod. 

open on one side 

sprue 

pin in 

piece 

the 

is 

last 

A further advantage o-f the invent i.ve arrangement L Les 

in that the in .. iection-moulding die can be constructed 

or modified respectively for the separation of the 

sprue pieces from the casts, without substantial 

constructional alterations to its standard construction 

components, i.n particular without signifi.cant changes 

in its dimensions. 
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In the followLng, the i.nventi.on is explained, supported 

by the drawi.ngs. 

Shown are, i. n 

Fig. 1 : 

Fig. 2: 

Fig. 3: 

Fig. 4: 

Fig. 5: 

Fig. 6: 

Fig. 7: 

F i.g. 8: 

a secti.on of the mould-closing device Ln the 

region of a shown postt ion of the coupling 

chamber of a i.n.iection-mouldi.ng half, which 

is secured to the displaceable die carrier; 

a section o'f the mould-closlng device in the 

region ot" the closed inject ton-moulding die, 

which is secured between the di.e car r L ers, 

r. horizontally cut and placed in its working 

posit i.oni 

the section of Fig. 2 during transverse 

conveying of the inject ion-moulding die. 

with the in.iection-mouldi.ng di.e just 

entering into its Last displacement phase, 

which overlaps timewise wi.th the dri.ve-in 

movement ot· the rearward Ly en gag i. ng members 

of the piston rod; 

a cross-section along Li.ne IV-IV in Fig. 3; 

a section of the opened. vertically cut 

mould-closing device during ejection of the 

casts; 

a part ot" the section as in Fig. 5 during 

ejection of the sprue pLece; 

A path-ti.me di. agram, illustrating the 

operati.n-g method ot· the control device; 

a variant ot" the mould-closing device in an 

illustration as i.n Fig. 2; and 
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Fi.a. 9: the arrangement as i.n Fig. 8 in a vi.ew from 

di.recti.on Y. 

The mould-closin9 device. arranged on a plastics-

material i n.i ect i. on-mou L ding 

computer 3 ·1 , is equ i. pped with 

over arrangement. The Latter 

change-over tab Le 36, arranged 

machine with central 

a moulding-die change-

includes a moulding-die 

next to the die area, 

and a convey i. ng track on wh i. ch i. nj ect i. on-mou L ding di. e 

18 is horizontal Ly transported <transverse conveying) 

ad.iacent to the die surface of the movable die carrier 

20 from the moulding-die change-over table into the 

di.e area. The conveying track is formed by support 

elements 37, 37', which are mounted to the die carriers 

20, 19. During transverse conveying, the movable die 

carrier 20 is set to such a minimal distance relative 

to the stationary die carrier 19 that .just one 

transverse conveying of in.iection-moul°di.ng die 18 is 

possible without significant hindrance by friction to 

the die surfaces of the die carriers. The moulding-die 

change-over arrangement further includes a coupling for 

coupling and ·uncoupling the injection-moulding-die 

ejector to/from its piston-cylinder-unit drive, 

attached ln the in.Jection axis on the movable die 

carrier 20. The coupling is formed by rearwardly 

engaging members 2Sa at the injection-moulding die 18 

and rearwardly engaging members 24a at piston rod 24 of 

the piston-cylinder unit. The rearwardly engaging 

members 25a and 24a rearwardly engage one another in· 

the course or transverse conveyi.ng tn a coupling 

chamber 35 i.nsi.de the adjacent mountLng plate 18i, 

whi.ch is armed with an i.nsulat ing plate 18i'. Coupl tng 

chamber 35 i.s arranged asyrrrnetrtcaL Ly to the i.njecti.on 

axis so that the rearward l y en gag i. ng members 24a ot· 

coupli.ng rod 24 can be driven into coupli.ng chamber 35 

along with the rearwardly engaglng members 25a of 
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i.niection-mouldi.ng die 18. As i.s parti.cutarty clear in 

F i.qs. '· 9, i.njecti.on-moulding die 18, constructed of 

standard construct ion components, is provided with its 

insulati.ng plates 18a' and ·18i' reinforced mounting 

plates 18 and 18i'. which slightly extend beyond the 

body of the injection-moulding dLe at the bottom and 

the top. These mounting plates are rearward Ly enqaged 

by tension bolts 27. by which the moulding-die halves 

are hetd at the die carriers 19, 20 by hydraulic means. 

!hJecti.on-mouLdi.ng di.e ·1a t'urther includes a f'orm 

plate 18b, which abuts against mounting plate 18a and 

i.s ad.iacent to separation plane a-a, which plate 

defines the die hollow spaces 22, distributor channels 

23a and sprue channel 23 in the working area. A 

cont-iguration plate 18c, stabilised by support plate 

18d, is on the other side ad.iacent to separation plane 

a-a, and is _equipped with die cores 13, which define 

the core hol Low spaces 22. Between mounting plate 18i 

and support plate 18d are arranged spacers 18e to form 

a di.splacement area 32. In displacement area 32 is 

dlsplaceably arranged e.iector plate 18f wtth cover 

plate 18g on guide ptns 18k tn the closing direction of 

the inJection-mouldi.ng die and fitted with eiector bars 

l8h, which pass through support plates l8d. 

con1·-i.gurati.on plate J8c and die cores 13. The 

displacement of ejector plate 18f with cover plate 18g 

LS defined by stop elements 21, 21'. The ejector 

devLce, formed by e.iector plate 18f with cover plate 

18g and ejector rod 18h, is. driven vi.a ptston rod 24 of 

a hydraulic piston-cylinder unit in timewise separated 

displ.acement phases. Piston rod 24 is detachably 

connected via the coupl lng to ejector plate 18f. The 

coupling includes a radiat-svmrnetrical coupling element 

25, which is bolted via a threaded pin 25c to e.iector 

plate t8f and secured by a counternut 26. In the 
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coupl i.ng posi.t i.on, a coupling head <rearward Ly engagi.ng 

members 24a> of the coupling element 25 is rearwardly 

engaged in the region ot- its neck· 25b by horizontal 

rearwardly engagi.ng shanks <rearwardly engagi.ng members 

24a) ot- coupling rod 24 in coup l i ng chamber 35, wh i. ch 

Ls formed by an asvmmetri.cal recess Ln mounting plate 

i8i. with insulating plate ·18i'. Uncoupling takes place 

duri.ng a mouldi.ng-di.e change-over by 

convey i. ng ot- the injection-moulding die, 

transverse 

i.n which 

respect coup Ling head 25a arr l ves beyond the range ot-

the a rearwardly engaging shank 24a, and with a 

subsequent backward displacement of piston rod 24. 

Coupli.ng is achieved by analog displacement steps in 

reverse order. 

The ejector member t-or sprue piece 14 i.s a separate 

e.iector pin 10, guided in cont"igurati.on plate l8c and 

support plate 18d, which pin termi.nates t-ree in the 

displacement area 32. Ejector pi.n 10 i.s caught, by 

means of a radial flange 10a, in a pocket bore l 1 ot· 

the conflgurati.on-support plate 18c with axial play for 

the e.iector displacement. The pocket bore 11 terminates 

in the .Junction between configurati..on plate 18c and 

configuration-support plate "18d. The cylindrical 

e.iector pin 10 has in front of, and behind radial 

flange 10a an equal diameter ot· approximately 18 rrm. It 

det" i nes, with its t"orward t-ace edge, distributor 

charmel 23a, whi.ch is provided with a rearward cut 12. 

the distributor channels of which terminate, via tunnel 

15 for tunnel sprues, in mould hollow spaces 22. 

In the example of Fi.gs. 3 and 4, e.jector pi.n 10 is 

encapsuled by a co L led spring 29, serving as return 

spring. The latter is on one end supported on 

configuration plate 18c, and on the other end abuts 

agai.nst radial t- Lange 10a. The ejector pin 10 is 
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controllable by a devi.ce, which includes a 

di.spLacement-rneasuring device 30 and a computer 31, 

whi.ch controls a displacement-measuring device 30 and a 

piston-cylinder unit, the stored ti.me programs of whlch 

are available in dependence on signals rrom the 

displacement-measurtng devlce 30. ALL displacement 

phases of the e._iector devi.ce are detectable by 

displacement-measuring device 30. For this purpose, it 

is associated wtth piston rod 24. 

The electrical signals of the displacement-measuring 

device 30 are suppl ted by a rotat ton potent i.ometer, 

which is drtven by the axial displacement of piston rod 

24. Such displacement-measuring devices are already 

known <DE-AS 28 34 415.2). 

The displacement-time diagram of Fig. 7 clearly shows 

the course of displacement phases B. c. D of the 

e,iector device, each preceded by time Laps E, F, G of a 

standstill 

operations 

phases. 

<pause). The pauses are required to perform 

which are placed between the displacement 

Displacement phase A contains an operation of moulding­

die change-over H. whereby displacement phases B, c. D 

serve the t imewi.se otYset eject ion and subsequent 

separat ton of casts and sprues tn tn.ject i.on eye Le K. 

The dtspLacement-ttme diagram Ls based on a potnt of 

operation in which an automatic mouldLng-die change­

over has not been completed, L. e. there ts not yet an 

tn.Ject ion-mou LdLng dte 18 between die carriers 19, 20. 

fn the course of the Last phase of moulding-die change­

over H, piston rod 24 is driven tnto coupl tng chamber 

35. and the transversely displaced injection-moulding 

die is coup t ed on. The end of" dr L ve- L n movement i. s 

determined i.n dependence on di. sp t acement by the 

di.splacement-measurtng device 30, deliver Lng a 
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corresponding signal to computer 31. By said stgnal, 

the pre-progranmed pause E is recalled from the memory 

01·- computer 31, and displacement phase B is initiated, 

resulting in e_Jectton of the first casts, and agatn 

completed in dependence on the displacement from the 

displacement-measuring device 30 by a stgnal to 

computer 31. By said signal, the pre-programmed pause F 

is recalled from the memory, tn which the t~i.rst casts 

are directed via a mechanical branch into a first 

collector vessel. At the end of the pause, 

phase C ts program-dependently diverted 

di.splacement 

in that the 

piston of the plston-cyl tnder unlt ts again loaded by 

pressure medium. This displacement phase 

terminated dependent on the displacement 

ts again 

of the 

displacement-measuring device 30, which initiates the 

programned pause G by means of a signal. Said pause ts 

sufficiently Long to divert casts of different shape 

<deviating from example of embodiment in Figs. 1-4> via 

a branch 

initiates, 

phase D, 

(Fiq. 6) 

into a second container. Then, computer 31 

in dependence on the program, displacement 

in the course of which the sprues are e.Jected 

t~or collection in a third container via the 

mechanical branch. 

In the variant of Fi.g. 2. ejector pin 10 is returned 

Lnto its Lnoperatlve position exclusively by the static 

pressure of the plastics material, in the variant of 

Fi.gs. 3, 4 with co-action of return spring 29. 

rhe automatic mouldtnq-die change-over is i.nit lated by 

computer control Led transverse c onvev i ng of i n.i ect ion­

mou L di. ng di.e 18, by wl1i.ch the rearwardly engaging 

members 24a are freed from rearward engagement of 

rearwardly engaging members 24a, resulting in 

decoupl i.ng ot- piston rods 24 from e.jector plate 18f. 

Thi.s is fol Lowed by a control led displacement phase, 
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which is directed in opposition to the direction ot" 

displacement phase A and control Led by displacement­

mee~suring devLce 30 in con.iunction with computer 31. by 

which phase the rearwardly engaging members 24a during 

continuing transverse conveying of the Lnjection­

moulding die are axi.al Ly removed from coupling chamber 

35. Control device 30, 31, consisting of displacement­

measuring device 30 and computer 31, ts thus equally 

capable of controlling the e.iector device and of 

controlling at Least a basic operation of the mouldtng­

dte change-over, namely the coupl Lng or decoupL ing o+· 

the ejector of ln.iection-moulding die 18 from the 

driving piston rod 24 with uninterrupted transverse 

conveying of Lnjection-moulding die 18. In the 

displacement-time diagram <Fig. 7) is shown, by way of 

point M, shown as a small circle. the starting point 

and the time of start of piston rod 24 from its initial 

position. Said point M in the diagram is also the 

switch-over point, where transverse conveying L <dotted 

Line) is control Led to a substant iaL Ly lesser speed, in 

which respect this transverse conveying in the example 

ot· the· diagram ts, Ln any case, performed at somewhat 

reduced speed relative to the axi.al displacement ot· 

the piston rod in displacement phase A. ln point M, .. 
in iect ion-moulding die 18 and pi.st on rod 24 are 

virtual Ly i.n the posit i.on shown i.n Fig. 3, wherein the 

axial displacement of pl.ston rod 24 Ls .iust about to 

co1nnence and in.iecti.on-mouldi.ng die ·15 is just about to 

be swl.tched over to reduced speed. 

The period d-d, i.n 

di sp La cement phase A, 

which piston rod 24 

can never be greater 

completes 

than the 

peri.od 

section 

required 

b-b ot· 

by i. n.i ect Lon-mould L ng 

lower speed. This is 

die 18 for 

parti.cular in a comparison of Figs. 

b sl"lown to be the same. The 

revealed in 

7,3 with section b-

opposing rearward 
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engagement ot" rearward Ly en gag i. ng members 24a and 24a 

oi lnfection-moulding die 18 and piston rod 24 is 

reali.sed by the second section c-c of lesser speed of 

iniecti.on-mouLding die 18. 

The example ot" embodiment according to Figs. 8, 9 

di.ffers from example of embodiment of Figures l to 7 in 

that coupli.ng chamber 35' freely terminates in the 

Lateral wall S, placed vertical Ly to the transverse­

conveying direction at- injection-mouldi.ng die 18, of 

the body of injection-moulding die 18, and in that 

piston rod 24 also termi.nates inside coupling chamber 

K' in rearward initial position. However, 

a certain 

die, so 

stat l c weakening 

that the plates 

such an 

of the 

ot- the 

arrangement causes 

injection-moulding 

injection-moulding die have to be stronger in 

construction, it" required. 

The required driving in of coupling rod 24 into the 

coupl i.ng chamber, as required for coupL ing in example 

of embodiment of Fiaures l - 7. becomes obsolete. since 

in the example of embodiment of Figures 8, 9 the 

rearwardly engaging members 24a of coupling rod 24 are 

within coupling chamber 35' in a coupL ing-suitable 

position even during transverse conveying of injection­

mouldinq die 18. Thus, the rearward inoperative 

position of coupling rod 24 also represents its 

coupling position. 
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Claims 

1: MouLd-closLng devi.ce for a plastics 

i.niecti.on-moulding machi.ne, including a 

material 

central 

computer <31 ) and a mouldi.ng-di.e change-over 

arrangement, wh i. ch compr L ses a moulding-di. e change­

over table (36), which i.s disposed adjacent the die 

area and t-rom which the in.iection moulding di.e <18> 

is horizontally conveyable <transverse conveying) 

into the die area directly at the clamping surface 

of the displaceable di.e carrier (20>, and said 

moulding-die change-over arrangement additionally 

comprises a coupling means <K> for disconnecting the 

ejector of the injection moulding di.e <18) t~rom a 

pi.ston-and-cyl i.nder uni.t <piston rod 24), which is 

mounted on the. displaceable die carrier <20), said 

coupling means <K> being formed by rearwardly 

engagi.ng members <25a, 24a>, whi.ch are di.sposed on 

the i.n.iect ion mouldi.ng di.e "<18) and on the piston 

rod <24> o~ the pi.ston-and-cyllnder uni.t and engage 

behind one another as a result of the transverse 

conveying of the ln.iect ion moulding di.e <18) i.n an 

asynmetri.cal coupl i.ng chamber (35)' which is 

situated internal Ly ot- the injection mouldi.ng die 

(18}, characterised i.n that a control arrangement 

<30, 31) Ls provided, which i.s formed by the 

computer (31) and a di sp L acement measuring dev i. ce 

<30>, and by means of which control arrangement the 

transverse conveying ot~ the iniection moulding die 

<18) and the axial displacement or the pi.ston rod 

(24) are adaptable to each other, and by means of 

111111111111111111111111111111 
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which control arrangement sprue pieces <14) are 

dischargeable in the final displacement phase CO> by 

means ot- an e.iector pin <10), which is secured in 

the bore <11) provided in a plate C18d) of the 

in.iection moulding die (18) by means of a radial arm 

(radial flange 10a) and terminates some distance 

"from the e . .iector plate <18f, 18g>, which is in its 

Lnltlal position, the coupling chamber C35; 35') 

having such asymmetry that continuous transverse 

conveying terminates in the rearwardly engaging 

members <2Sa, 24a> being in their rearwardty engaged 

posit ion. 

2: Mould-closing device according to claim 

characterised Ln that the blind bore ( f 1) 

1 ' 

is 

disposed in the configuration-supporting plate C18b) 

and the configuration-supporting plate <18c>. 

3: Mould-closing device according to claim 2 or 3. 

characterised ln that the piston rod C24> of the 

piston-and-cylinder unit is connectable to the 

C18t-, 18g> by means of a coupling ejector 

element 

plate 

( 2-5). the coupling head Crearwardly engaging 

member 25a) of which coupling element ls rearwardly 

engageable by horizontal. rearwardlv engaging legs 

Crearwardl.y engagtng members 24a) of the piston rod 

(24). 

4: Mould-closLng devi.ce according 

precedLng claims, characterised 

to one 

ln 

of 

that 

the 

the 

displacement-measuring device <30) includes 

potent t ometer, wh t cl1 ts dr i vab Le by means of the 

piston rod <24) and supplies the signals. 

5: Mould-closing device according to one of the 

preceding claims, characterised in that the coupling 

chamber <35' tn Figs. 8, 9) opens-out freely in the 

11111111111111 11111 1111111 1111 
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L ate r a l wa l l CS> of the body of the injection-

moulding die <18), which wall extends at right 

angles to the transverse conveying direction or the 

inject ion mould die <18), and in that the piston rod 

<24> terminates internal Ly o'f the coupling chamber 

i.n its rear initial position. 

' \11\11\.\\\1\\ Ill\\ "'" " \II\ * C L M S * 


