I nj ecti on Moul di ng Machine with Integrated Hot Channel System (as

originally filed PCT/CHO6/0290) The present invention relates to
an injection moulding 5 machi ne according to the preanble of claim 1.
Such_injection nDuIdlng nachlnes are generally known and baS|caIIy
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the die plate of the injection moulding machine by pressure
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20
In these machines, the melted material is pressed from the
collection chamber of the extruder over feed or sprue
channels arranged in a hot channel distributor into the
cavities and, as a rule, molten material for a number of
25 injection cycles is in the feed path between the collection
chamber and the cavity. This material is subjected to
repeated, abrupt compressions and accompanying temperature
fluctuations over a period of time, and therefore, by the
time it is filled into the cavities, the material already
30 exhibits a reduction in quality or even particles of decom-
position products. It is understood that products made with
such material may exhibit faults or early fatigue symptoms.

A further and to date unsolved problem in the production of

35 small parts is to be seen in the large quantity of sprue
pieces occurring. Conventionally produced small parts
always have a sprue piece, the weight of which can be well
in excess of that of the part being produced, and which
must be removed in a separate work step.
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15 is provided with two injection aggregates. In such a
device, the plasticizing, the injection process and the
post-pressure control are individually carried out for each
miniature part to be produced, in order to reach the
quality required for these parts with minimal production

20 losses. In the production of high quality miniature parts
it has proven particularly difficult to manufacture a
number of forms simultaneously and within the required low
permissible deviation, i.e. without intrinsic tension or
production error and with precise filling weight.

25
It is therefore the object of the present invention to
provide an injection moulding machine for producing
qualitatively impeccable, wear resistant and durable parts,
preferably miniature parts made of technical plastics, such

30 parts being produced with as little waste as possible.

Miniature parts such as can be manufactured with the
injection moulding machine according to the present
invention, normally have a weight of between 0.001 grammes
35 to 5 grammes. However, it is to be understood that parts
with a weight of up to 50 grammes or more can be produced.
Technical plastics are PET, ABS, PIC or similar materials.
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proddction error and with precise filling weight. 25 It is therefore

the object of the present invention to provi de an injection noul ding
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outl et,port of the nozzle tip. 10 In a first enbodi nent of the
i nvention, the nmelt which is produced in a plasticizing cylinder is

transported olaraagfirst emhodimpnhnef Lhepisventiiona kbezmelbouhrighd iiss
collected in produced §A! hepihoBichanhgr cyhihhBrt B8 Be3aLBoRRdY. ol LHeady
el t hot channel adapter into a nozzle body and is collected in
a collection chamber within the nozzle body. The ready melt
15 in this collection chamber is ejected with the aid of a
piston and is pressed via injection channels into the
cavities. In this embodiment, the ejection piston has an
axial core (piston internal feed channel) having a lateral
inlet port through which the melt is fed into the
20 collection chamber, and also a ball valve at its tip, which
closes off the collection chamber during ejection. The
outlet port of the injection channels are closed or opened

by means of a needle closure device.

25 In another embodiment of the invention, the melt is produ-
ced directly behind the hollow cylinder type ejection plug
and is transported axially through this hollow cylindrical
plug into the collection chamber (plug tab). Again, the
collection chamber in the nozzle body can be closed off

30 towards the feed or transportation channel of the hollow
cylindrical pluy, and the outlet ports of the nozzle tip
can be sealed of with a needle shut-off device.

In a further embodiment of the invention, the melt is not
35 fed through the piston itself, but is directly fed into the
collection chamber. A sliding arrangement which is coupled



15  in this collection chanber is ejected with the aid of a

piston and is pressed via injection channels into the cavities. In
this enbodi ment, the ejection piston has an axi al core (piston
internal feed channel) having a | ateral inlet port through which the
nekd” is fed into the 20 col l ection charfber, and also a ball valve at
its tip, which closes_off the collection chanber _during ejection.
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the man skillgdqhfriA§ 8hly a low machine filling pressure. Energy
savings and little wear and tear are further advantages of
this shortened injection path.

15

In the following the invention shall be more closely

described with the aid of an embodiment and the Figures, in

which

20 Fig. 1 shows a schematic view of a first embodiment of an
inventive injection moulding machine in cross
section;

Fig. 2 shows a schematic view of the accompanying hot
channel nozzle in cross section;

25 Fig. 3 shows a schematic view of a constructional
variation of this injection moulding machine in
cross section;

Fig. 4 shows a schematic view of a further embodiment of
the inventive injection moulding machine in cross

30 section;

Fig. 5 shows a detailed view of this further embodiment of
the inventive injection moulding machine in cross
section;

Fig. 6 shows a detailed view of the hot channel nozzle of

35 the embodiment according to Figures 4 and 5 in a

filled state; and



Thus, the shortening of the injection path permts a nore controlled

i'ncrease in pressure in the cavity and enabl es an exactly dosed

filling of the cavity with hot nelt, which | eads to injection

noul ded parts with little production 10 tol erance (deviation from
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state; and cylinder tube 41. The plasticizing screw 42 lying in the

cylinder tube 41 is driven by a drive motor 61 via a screw
coupling 65. The cylinder tube 41 is heated by means of

15 known ring heating elements 46 and is mounted on an adapter
43 at its ooutlet side. This adapter 43, in combination
with a clip 66, ensures a pressure-tight connection to the
hot channel adapter 2, through which the plasticized
material is fed into a collection chamber 10. According to

20 the invention, this collection chamber 10 lies in the hot
channel nozzle 1. The material collécted in the collection
chamber 10 can be directly pressed into the cavitities of
the forming tool through the nozzle tip 12 of the hot
channel nozzle 1. The injection ram 35 is carried in a

25 guiding and wear insert 19 and, in the embodiment shown,
has a central bore whose end towards the drive has an inlet
opening and whose outlet opening at the end towards the
tool has a back-pressure valve, for example a ball valve.
According to the invention, the injection ram 35 protrudes

30 into the nozzle body 11 of the hot channel nozzle 1, which
nozzle is heated with the aid of nozzle heating elements 13
and which ram bears a nozzle tip 12. This nozzle tip 12 has
one or more injection channels with outlet openings which
lead to the inlet openings of the individual cavities. In

35 the shown and preferred embodiment, these outlet openings
are axially displaced to the injection ram 35 in order to



5 Fig. 7 shows a detailed view of the hot channel nozzle of

t‘he enbodi nent according to Figures 4 and 5 in an enpti ed
state. 5 The injection nmoul di ng machi ne shown in Figure 1 conprises
a drive unit 6, a plasticizing device 4, in particular a

plggticizing cylinder, a hot channel adapteéxr 2, a piston and needl e
closure drive 3, as well as _.an inventive hot channel nozzle 1 as the
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chamber 10 into the cavities of the die plates 17.

20 According to the invention, the correct pressure for
uniform distribution and precise filling of the material is
built up directly in the cavities. Due to the forward
motion of the injection ram 35 the back-pressure valve is
closed and the prescribed quantity of material is pressed

25 into the cavities. After filling is completed the injection
openings are closed by means of the closure needles 15. The
retreating movement of the injection ram 35 automatically
causes the back-pressure valve to be relieved and, due to
the feed pressure of freshly plasticized mass, to be

30 reopened. The control of the individual components is
within the scope of the person skilled in the art and is
not subject of the present invention.

Figure 2 shows the inventive hot channel nozzle 1 in

35 detail. This comprises a nozzle body 11 with a collection
chanber 10 arranged therein. By means of heating elements
13 this nozzle body 11 can be brought up to or stabilized



be able to guide the closure needles 15 outside of the gui di ng
insert of the injection ram 35. In a first operational phase the
pl asticized material, and 5 in particular technical plastics such as
PET, ABS, PIC or simlar, is fed through the material feed channel
24%6f t he hot channel adapter 2 in to the inlet opening of the
injection rambore and further on through the opened back- pressure
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The injection ram is hollow on the side facing the cavities

15 and on the side facing the machine it has a lateral inlet
opening, over which the plasticized plastic melt can be
transported from the plasticizing device into the
collection chamber 10. A back-pressure valve 36 prevents
the plastic melt from flowing back out of the collection

20 chamber 10 into the bore 24 of the injection ram 35 during
its forward movement. A guiding and wear sleeve (19)
supports the leakage-free pressing of the plastic mass out
of the collection chamber 10. In order to be able to melt
and transport plastic material also during the pressing-out

25 phase, the guiding and wear sleeve 19 has a free groove 18,
over which the machine side inlet opening of the injection
ram’s central bore remains connected to the material feed
channel 24.

30 It is to be understood that the construction of the
inventive injection moulding machine can be adapted to
known plasticizing devices and pressure-generating pressing
means. Figure 3 shows a further embodiment, in which the
material feed channel 24 is directly connected to the

35 injection channel side end of the collection chamber 10. In
this constructional variation, an injection ram with back-
pressure valve is not required and the collection chamber



the feed pressure of freshly plasticized mass, to be 30 reopened. The
control of the individual conponents is within the scope of the
person skilled in the art and is not subject of the present

I nventi on. Figure 2 shows the inventive hot channel nozzle 1 in 35
detail. This conprises a nozzle body 11 with a coll ection chanber 10
arranged therein. By neans of heating el enents 13 this nozzl e body
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of t he needl e cl osure device. According to the invention, the 10
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P that as shown in Figure 2. However, the ram 35 in this

embodiment is guided axially through the plasticizing screw
15 42.

In the embodiment as shown in Figure 5, the plasticizing
screw 42 and the hot channel nozzle 1 lie axially behind
each other. For this purpose, the injection ram 35 is
20 provided with a material feed channel 24, and in particular
a central bore. The screw 42 is guided in a heatable
cylindrical tube 82 and is provided with the required
plastic material out of a granule hopper 83. This
plasticizing screw 42 is driven by a drive motor 84 and is
25 attached to a supporting frame 85 together with the
cylindrical tube 82. This supporting frame 85 has a guiding
carriage 86 which is slidingly supported on a guiding rail
87. By means of a pneumatic drive 88 the supporting frame
85 can be displaced on this guide rail 87 together with the
30 drive motor 84, the cylindrical tube 82 and the injection
ram 35. When the collection chamber 10 is being filled with
plasticized synthetic material the supporting frame 85 is
pushed back on the guide rail 87 together with the
plasticizing screw 42 and the drive motor 84. In order to
35 empty the filled collection chamber 10, closure needles 15
are withdrawn and the pneumatic drive 88 is activated.
Typically, the collection chamber has a diameter of 6 - 12



20 chanmber 10 into the bore 24 of the injection ram 35 during

its forward novenent. A guiding and wear sl eeve (19) supports the
| eakage-free pressing of the plastic nmass out of the collection
chanber 10. In order to be able to nelt and transport plastic
maggrial al so during the pressing-out 259 phase, the guiding and wear
sl eeve 19 has a free groove 18, over which the machi ne side inlet
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chamber can be

direcly cIoseﬁlﬁf@1¥r5ﬁ¥ﬁﬂelﬂaFB?lSFXFéeﬁoEﬁéﬂﬂePlate 16 Eﬁdb9nn§§ﬁs of a
slide coupl edsppuehsiaeegretehassr énto the deéwifeuldreverehliy, nbratead of

enpl Oyﬂrepg paSﬁ{,aguyf' $&n co%riéxS&ﬁg%raﬁafxegﬁggegag ghsnﬂﬁl%yan even

controllable € NS can bé us
nor e prekich desihg olosad wthbtcéOﬁuss neeééeSnpéetEUese closuren

the embodi menfeag1 88098 afergyiscélvémg QtaaéhgaZtaga closubgVhegqagd the
pressure- generating means for ejecting plastic material resting

in the coIIecP%%Fecﬁ%nHEFCEOCEPebe dlsplaced over a piston-pressure-
system 90. During the plasticizing step the plastic flows

15 into the injection channels 14 and to the collection
chamber 10. Thereby the injection ram 35 is pressed
outwards together with the cylindrical tube 82, the
plasticizing screw 42 and the drive motor 84.

20 As shown in Figure 7, in order to fill the die cavities the
needle closure plate 89 is pushed backwards with the aid of
the piston-pressure-system 90, and thereby withdrawing the
closure needles 15 from the openings of the nozzle tip 12.
At the same time the injection ram 35 is pushed into the

25 collection chamber 10, together with the plasticizing screw
42 being attached in the supporting frame 85. A back-—
pressure valve 36, and in particular a ball valve, closes
the central bore 24 of the injection ram 35, thereby
permitting an exactly dosed filling of the die cavities.

30
By means of the present invention, machine hot channel
distributors are no longer required and the total retention
time in the injection channels of the plastic mass which is
heated up to approx. 500°C can be reduced to two cycles.

35 Additionally, the design of the individual tools is

extremely simplified because, for example, hot channels and
needle closures are no longer reguired.



arranged axi ally behind each other. The construction of the
i-nventive hot channel nozzle 1 essentially corresponds to t hat as
shown in Figure 2. However, the ram35 in this enbodi ment i s guided
axt-al Iy through the plasticizing screw 15 42. In the

di rent as shown in Figure 5, the plastigizing screw 42 and the
hot channel nozzle 1 |lie axially behind each other. For this
pur pose, the ¥hjiettonbeawndsritood thatpthei éedodinentsnhereinl feed

channel 24, amgséﬁlﬂ@atbﬁy§agerve to §1§§§££§£eb€ﬁé lg Eneeh w/ﬁa £8ndyeded
in a heatable lindrical tube,82 and is provi e required

plast|CInneHW%ﬁ1§iﬁd atﬁ?aﬁﬁP%rFo%béhoﬂg rqqpérlng a fBFE%?FC|Z|ng screw

42 is driven hUVémﬂinesﬁapOrTﬁésanﬂnsﬁeaé of tﬁéthQEGntOaasaﬁéﬂowﬁtﬂg
frame togethgé .S _su

frame has &4t 51%5 hiSa, °5af?§§ﬁ%g kmﬁ%%hg?gk P?ﬁ?ﬁﬁF? ¥88§8r?3d on a

gui di ng rai | adjustalB¥e & awvbosabicappessurneivaliveveaBSbéhinstapdeding
frame an e a get h the 30
P motor ARTSRLTEE, AAGPREERr il 1h3aBbb i ip Lha o 008 Bate L

When the col|%%¥¢6ntxnaﬁb@$ Y®lyssperngbei nsed. WFhﬁ 1ncluS19na§t|cuzed

synthetic nmateshed 14008 UBRKAE DS 5ﬁan§p§51f§c seals, Pash@pdipagk on the
screw_42,and_the drive

gui de il 87_together w
not or éﬁi Ir1¥ﬁ Frabuse reguﬁﬁ%%?“t%%df??Péﬁ°io??et??oﬁ“@ﬁ&ﬁﬂg? 110,
cl osure needlmascibne partsais alsbddwibhianthéhscppeusht thedecommo8 i s

activated.  ynow1dyghost! ¥ne'8psPt! oFt! 20 §1EHVRL @8Su§agféﬁssgrtﬂ%en h

of 100 - 150 ¢ 1?0?%%l%mé@@%ldéﬂ%dﬁﬁﬁbhﬂe can be dimensioned so as t°
be suitable for producing larger parts.

15



the needl e closu 9 for activating the needles is THiS sHESfF ﬁ%?
directly behind i@m ! r”l“ , zzle 1 and needl es ha\HEPQA@E e h

of 100 - 120 mm S Figure 6 shows the npzzl e body and
t he .gui di ng nechani sm of the closure needles in detH.T%ﬂi# ﬂ@éﬁﬁgf
body 11 is rigidly fixed in the fix&tl formng plate Fick

sprue side protrudes into the die nould 17. This nozzle 10 body 11 can
conpri se one @tak®®e injection channels 14 whi ch can be closed with
cl osure needl es 15. These cl osure needl es 15 are collectively

attached to a_ closure ch,cap,be displ.aced qver a
pi st on- pressute- Injec l@?s?@ﬁ%@éngcﬁ?gﬁbn?h£°ﬁlégﬁ?ﬁgiPﬂgmngﬁlpﬁe | astic
flows 15 i nt omtheatnrecpilastibapaets, 14ithdat plakeicakliegt demice (4)

chanber, 10. There t i d u
togethe? W th theer P?a%?%gﬁﬁkﬂg ﬁgggégﬁ Srgﬁﬁiég hav1n928 c83 scgemﬁig
the drive notor sqhamben (10) Afoshbha PhastgGrEateriﬁlopééﬁtﬁélﬂﬁﬂlthe d|e

cavities the thel QQE€18£9§H§edEb§ES 39)'5hQV§H§d abRgkURRES WhiBehhe
ai d of on- pressur é-system mnthdramnng t he

cl osure needles lsﬁPPBﬁﬂtﬁ§4bp@ﬁFWﬁgnthFhEiﬂﬁfiPézipg é2V1°e (4) Apdt he

sanme time the injeski 6811a8t3bni shanbBed (L0} 9 aha 85v1ng afl iagecedonhanber
ther with theA?%gs icizin £SEL a tacg d |n th
C

soppor PEhoCt e BAH of' 8588c86%¢he plastif BELAHIGLI BOT8CkAS 1R

bal | val ve, cl osethe collethéopneahambebof2024 obarhetenpeedlon tant35he
t her eby peiﬂbEEtESnaﬂoﬁlaﬁkbymgeﬁQHefbbhbﬁ@s@& Bhﬁoﬂ'%hﬁﬁﬁe i es. 30

By nmeans of the preSent invention, “nachi ne distributors
are no |onger reqBP?gdeakd)theviBgapts deafti gpe injectippechanprd i(Afdction

channel s of the phﬂattﬁaﬁaaﬁemebmmebﬁlon chambest edoypliesapptiin 28@kerr] C
can be_ reduced to t%o ﬁX i Additionally, the design of the
i ndi vi #lal tool s Pg- channe xPPéﬁ%Fy(é'nplified because, for exanple, hot

channel s and needl e cl osures are no | onger required.

2. Injection moulding machine according to claim 1,
characterized in that the hot channel nozzle (1)
comprises a nozzle body (11) and a removable nozzle

20 tip (12).

3. Injection moulding machine according to claim 3,
characterized in that the injection ram (35) comprises
a bore, whose drive oriented end has at least one
25 lateral inlet opening and the machine oriented end has
a back-pressure valve,

4. Injection moulding machine according to claim 6,
characterized in that the back-pressure valve is a ball
30 valve.

5. Injection moulding machine according to claim 3,
characterized in that the injection ram (35) is in a
guiding and wear sleeve (19).
35
6. Injection moulding machine according to claim 1,
characterized in that for closure of the at least one
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10. It isto b rst ood that t he enbodi nents herein
descri bed only serve ll l"l 1l H J i nvention and can be nodi fi ed
by the expert without i her i nventive step. Thus,

i nstead of the piston, a screM/mnfh injection head, or instead of the

bdgld’ pressure val ve an adjustable ol2automati c pressure val ve can be
i nst al.l-gd. Al sa, . for closure of the nozzle tip channels a gate or
other types of valbaeckinnpehaspal h4)iAcnasfsn siosure deyigmei gt on
channel s and specptovidedls, as well as 10 t enperature regul ati on and
control of the individual machi ne parts is also within the scope of
t he common know edge of the expert. It is also be to understood that
t he inj ecti on7 noulufegt kaohioeldingbradhimasacneddingasot 6laim 1, be

sui tablg for prOdéﬁﬁfgctéfggédpfﬁtEha%Sthe m?geriéi feed cﬁ%%kgglﬁzge e 1

I nj ecti on noul di ng nmachi ne I'njection nou
plastic parts, mﬁ?ﬂe%Sp}5§?|Eh§|HQGH@V|@ﬁ thag gollectionoehamberi ¢i2)ng

plastic granul es, bddngngnatke! 5€8ki 6 the infeedCBRARRE1(10) for the
plastic material plasticized in
8. Injection moulding machine according to claim 1,
10 characterized in that the end of the material infeed
channel being at the side of the collection chamber is
provided with a controlled closure device.

9. Injection moulding machine according to claim 6,
15 characterized in that the needle closure device is
provided with a pressure piston device.

10. Injection moulding machine according to claim 9,
characterized in that the needle closure device is
20 arranged between the hot channel nozzle (1) and the
plasticizing device (4).



the plasticizing device (4), having a material infeed channe

(24) between the plasticizing device (4) and the collection
chamber (10), and having an i njection 10 ram (35) for ejecting the
plastic materjal collect in the coll ection chanber (10),

chdr act eri zed®FH/ ?ﬂ%f/?ﬂégo - amendedpagei 3® ToANBEX tAeRERhe E¥aBinses a
hot channel Report nozzle (1) having at |east one injection channel (14)
and that the collection chanber (10) lies within this 15 hot channel

nozzle (1). .. 1n @hlé”ﬁ§§ ﬁPo&QHtgbﬂgwf@ﬁhh EaPECPFEL Aok 216L 81 Bhdre

oatod Bhie?ﬁ‘?ﬁ%%‘t%é?e’ﬁ%%; FoMoSopESS, 54 of the ingectedmatersal
| nj ecti on nmouPRtRY “%%F?h@a%%€h¢3|%@dt%S%Pb$nP@rtS being preducedt romed in
that the injosexrenssanf (85¢ injpctedsmaterial. Eweboif, thheseadteve

‘oriented end ﬁ@ﬁeﬁiai eﬁétr@@fcﬁéd into tllxéltﬁié\étwiﬁfinepﬁﬁbeﬂséndtﬁée
machi ne orleq% %étlca%r%$%rtfe$88§ Qﬁgség£8e¥€i¥g Pl%ﬁg}gﬁtngfgﬁ in

I nj ectinon nmou

% packd ée&%r’% D’{}g?e'ﬁlér‘? sPar mr%uced with this materialgno

that t

I nj ection nnul%ﬁ%@Fn%E%|®b190%©r6¢mglehebYamﬁeB the requiremémtacterized in
t hat the inj esxpentednf¥@b)themin a guiding and wear sleeve (19).
35 6. Injection nmoul di ng machi ne according to claiml1,

characterlzed&A é&@% téwréﬁucgrghgfp§oelg%slgggécfﬁted with hot channel

15 distributors, DE-A-42739'776 suggests providing an
injection moulding machine for the simultaneous production
of two miniature plastic parts, in which the injection
arrangement is provided with two injection aggregates. In
such a device, the plasticizing, the injection process and

20 the post-pressure control are individually carried out for
each miniature part to be produced, in order to reach the
quality required for these parts with minimal production
losses. In the production of high quality miniature parts
it has proven particularly difficult to manufacture a

25 number of forms simultaneously and within the required low
permissible deviation, i.e. without intrinsic tension or
production error and with precise filling weight.

It is therefore the object of the present invention to

30 provide an injection moulding machine for producing
qualitatively impeccable, wear resistant and durable parts,
preferably miniature parts made of technical plastics, such
parts being produced with as little waste as possible.

35 Miniature parts such as can be manufactured with the
injection moulding machine according to the present
invention, normally have a weight of between 0.001 grammes
to 5 grammes. However, it is to be understood that parts
with a weight of up to 50 grammes or more can be produced.

40 Under...

REPLACEMENT SHEET
0 1 SEP ¥97




12 ’ i njection channel (14) a needle closure device is

prpvidéd. 7. Injection noul ding nmachi ne according to claiml, 5
characterized in that the material feed channel (24) opens into
the region of the collection chanber (10), bei ng on the side of

“infeed chR@MEFH96/00290 - gamemdedthpage nbla df ninmex htaePretor Bkagino
claiml, 10 Report characterized in that the end of the mat eri al infeed

channel being at the side of th provi ded
with a control I ed cl osure devi cale Imt"'m"ﬂ ect | on nmoul di ng machi ne

accordE?g to 6 15 aracteni 2e that the needle closure
devi ce provided with a pressure piston device. 10.
I nj ection nDuIdlng machi ne according to claim?9, characterized

in that the nked Ini¢cbior mewlding sn@thine for imjerigbon beéwbdinghef hot
channel nozzle (Ipimidtife plastic pardaSki€h zh ngléevictz{dy.device (4)
for plasticizing plastic granules, having a collection
10 chamber (10) for the plastic material plasticized in
the plasticizing device (4), having a material infeed
channel (24) between the plasticizing device (4) and
the collection chamber (10), and having an injection
ram (35) for ejecting the plastic material collected in
15 the collection chamber (10),
characterized in that the injection moulding machine
comprises a hot channel nozzle (1) having at least one
injection channel (14) and that the collection chamber
(10) lies within this hot channel nozzle (1), said hot
20 channel nozzle (1) protruding through the die plate
(177).

2. Injection moulding machine according to claim 1,
characterized in that the hot channel nozzle (1)
25 comprises a nozzle body (11) and a removable nozzle
tip (12).

3. Injection moulding machine according to claim 3,
characterized in that the injection ram (35) comprises
30 a bore, whose drive oriented end has at least one
lateral inlet opening and the machine oriented end has
a back-pressure valve.

4. Injection moulding machine according to claim 6,
35 characterized in that the back-pressure valve is a ball
valve.

5. Injection moulding machine according to claim 3,
characterized in that the injection ram (35) is in a
40 guiding and wear sleeve (19).

6. Injection moulding machine according to claim 1,
characterized in that for closure of the at least
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