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10oC (50[err]). According to the basic heat transfer equation, the rate of
heat transfer Is equal to the over- This invention relates to cooling of
plastics  all coefficientof heattransfertimes the productof tem- moulding
machines, and more particularly to an    perature difference and the area
of the cooling apparatus, according to claim 6, and method, accord-   5
interface. By lowering the water temperature from ing to daim 1, forliquid
overfeed refrigerant cooling of  10[err] (50[err]) to 4[err] (40[err]),
thus increasing tempers- the moulds of moulding machines for the
manufacture  ture difference from 239C (430F) to 244C (440F), of plastics
articles.                             the rate of overall heat transfer is
increased by only It is known that to improve the efficiency,    about two
percent This small gain is more than offset throughput, and product quality
of plastics moulding   10  by the added cost offurther cooling the water
and the machines, It is desirable to provide a means for cool-  possible
need to dehumify the room. ing the mould. Such mould cooling brings about a
Of course, the water temperature should not be more rapid solidification of
the hot liquid plastics, shor-  below the freezing point When water is
coded from tening the time that must be waited before the freshly  5.6 to
4AC (42 to 40F) In a typical heat exchanger moulded article develops
sufficient strength to be  15   withrefrigerant,the refrigerant must be at
about -1[err]1 removed from the mould. Furthermore, coolant flow
(30[err]). Therefore, to prevent icing, an antifreeze such passages in the
mould may be selectively arranged to  as glycol must be added to the water.
However, this cause evenly distributed cooling according to the  changes
the specific heat, viscosity and conductivity shape of the moulded article
to achieve a product of  of the heat transfer fluid thereby reducing
overall uniform  physical properties. Consequently, the  20  mould cooling
efficiency. developmentof methods and apparatus for achieving       The
approach of Increasing the water coolantflow effective and efficient mould
cooling has been a con-  rate Is effective in reducing overall costs only
up to an crn of those skilled in the plastics moulding art.  optimum point,
after which, exponentially increasing As a basis for attempting to achieve
improved  costs of pumping more than offset the savings from plastics mould
cooling, it is important to understand   25  the increased heat transfer
rate. the factors involved in mould heat transfer. These fac-  One of the
Impediments to rapid and efficient heat tors include the thermal
conductivity of the plastics  transfer is the existence of a resistance to
heat trans- itself, the specific heat of the plastics itself, the heat  for
known as the film coefficient This is a laminarflim transfer
characteristics of the boundary layer between  of resistance to heat flow
that exists on both sides of the plastics and the Inner surface of the
mould, the   so  the heat transfer surface. Lower coolant temperature
thermal conductivity of the mould material, the vari-  has a negligible
effect on the film and Increased fluid able linear distance between the
inner surface of the  flow rates would Incur serious operating cost penal-
mould and coolant flow passage, the total mass of the  ties. mould, the
heat transfer characteristic of the bound-  U.S. Patent 3,127,753 discloses
a system in ary layer between the surface of the cooling channel  35
which a suitable refrigerant such as Freon 12 and the cooling medium, the
temperature of the cool-  (dichlorodifluoromethane) (Freon is a Trademark
of ing medium, the velocity of the cooling medium, the  E.i. Dupont de
Nemours & Co.), is delivered in liquid temperature of the hot plastics, and
the radiation  state to a single expansion valve. When passing effect of
the mould to objects within the space.   through the expansion valve, some
of the liquid refri- Conventional mould cooling systems presentiy In  4o
gerant changes to vapour. A mixture of liquid and use employwateras
thecoolant medium, a liquid hav-  vapour enters each mould die element
through single ing relatively high boiling and freezing points. The  feed
lines. In the mould die elements, the refrigerant temperature of the
coolant is lowered by passing it  is changed to superheated vapour which
then exits to through refrigerated coils, a process which is low In  a
conventional compressor, condenser, and receiver energy efficiency. To
Increase the rate of mould cool-  45  arrangement for recirculation. A
superheat control is ing, much emphasis has been placed in the past on
provided to modulate the single expansion valve and the importance of
temperature and velocity of the  ensure that all refrigerant exiting the
mould dies is cooling medium. As a result the coolant temperature
superheated. The patent also discloses a means for has been lowered, and
the coolant flow rate has been  controlling the degree of mould cooling
comprising increased, or both. Lowering the coolant temperature  50
thermocouples In the mould die elements associated results In a greater
temperature difference between  with modulating valves In the single mould
die feed the coolant and the inner surface of the mould coolant  lines.
passages. Increasing the coolant velocity tends to    Thus, U.S. Patent 3,
127,753 addresses itself to increase the rate at which heat is carried away
from  increasing system efficiency by eliminating a sepa- the mould.
55   rate heat exchanger and by lowering the coolant tem- In a typical
water-coded injection moulding situ-  perature. The apparatus disclosed
therein Is Intended ation, the hot plastics wil be injected ata temperature
to make the mould as cold as possible. This means of about 249[err] (480F).
Water  coollant is typically at  that the room must be dehumidified and
capital equip- 2    



3                   EP 0194 629 B1                 4 ment must be added to
obtain the lowertemperatures.  required cooling cycle when contrasted with
conven- Coolant compression costs are much greater for col-  tional chilled
water cooling cycles and refrigerant der vapour since larger compression
equipment is   cycles employing superheat. The approximate mixt- needed to
remove a given amount of heat at a lower  ure of gas to liquid refrigerant
is one part gas to three refrigerant temperature.                      s
parts liquid as the refrigerant stream exits the mould. FRA-232901 1, upon
which the preambles of          The gas-iquid mixture leaves the mould  and
claim 1 and claim 6 are based, discloses a mould-  returns via a return
line to the low pressure cooling system In which regulation of the flow of
cool-  accumulator. The primary function of the latter Is to Ing water to a
condenser effectively controls the  separate the mixture Into two distinct
components, amount of refrigerant vapour In the system and thus  io
gaseous and liquid. The gaseous component is the vapour pressure and, In
consequence, the boiling  evacuated via the compressor itself wherein it is
corn- point of the refrigerant In the cooling channels of the  pressed to a
high pressure, high temperature gas. mould.
Leaving the compressor the gas is routed toarefriger- FRA-2005835 discloses
a mould-cooling system    ant condenser which converts the refrigerant back
to In which the boiling point ofa coolant passing through   15  liquid
state. Theliquid refrigerantthen passes through the cooling passages of the
mould is controlled by  athrottlingdevicefromwhenceitisreturnedtothelow
controlling the vapour pressure by using a vacuum  pressure accumulator. A
liquid recirculating pump pump equipped with a regulator arranged within
the  draws the low  pressure refrigerant from  the cooling circuit. Thus,
adjustment of the boiling point of  accumulator and discharges it Into the
refrigerant line the coolant supplied to the mould Is effected by control
20  to the plastics moulding machine. The pumped liquid of the vacuum. In
the system of FR-A-2005835, the  Is elevated in pressure. At the plastics
moulding coolant Is pumped at high speed through all the cool-  machines,
the liquid refrigerant is reintroduced to the ing channels of the mould.
mould passages as described above for a continuous It is among the objects
of the Invention to provide  process. an improved method of, and apparatus
for cooling the   25  An oil recelver/stil complete with oil piping and
mould of a plastics moulding machine.             transfer pump is
Installed on the low-pressure These objects are attained, In accordance
with  accumulator to return the lost compressor oil back to the invention
by the features set out severally In the  the refrigeration compressor.
Refrigeration compres- appended claims I and 6.
sor lubricating oil Is cooled by process cooling water. Thus, the Invention
utilises liquid overfeed refri-  30  In a preferred embodiment of the
apparatus of the geration cooling of plastics moulds. Uquid overfeed is
invention, a first sight glass is provided In the supply a method of
refrigeration wherein refrigerant is forced  line at the mould site. A
metering device is provided through an evaporator such that refrigerant
exiting the  in each of the feed lines. A second sight glass is pro-
evaporator is partially in the liquid state. Separate  vided In each of the
effluent lines. independentiyand selectivelyadjustableflowsof boil-  ss  In
operation, the metering devices are manually Ing refrigerant are preferably
provided through each  or automatically adjusted whileobserving the
refriger- mould cooling fluid passageway. The term "mould" as  ant In the
sight glasses. The metering devices are used herein is Intended to Include
any device for  independently and selectively adjusted to obtain an
imparting form to heated plastics material, such as,  all-liquid
refrigerant supply In the first sight glass and but not limited to, the
male and female parts of an   40  an optimum liquid/vapour refrigerant
mixture in the injection mould or the die of anextruder.         second
sight glasses. By attaining this mixture, it is In preferred embodiments of
the invention, liquid  ensured that the refrigerant temperature throughout
refrigerant enters the mould's cooling passages via  each of the mould
cooling passageways is no greater liquid refrigerant distributor tubes
emanating from a  than the boiling point and that the refrigerant through-
liquid distributor. The quantity of liquid refrigerant is  45  outeachof
the mould cooling passageways is ina tur- precisely controlled to each
individual mould passage  bulent, boiling state. or circuit by fixed or
manually or automatically adjust-  The two results of low-temperature and
boiling able metering devices such as distributors, valves,  action made
possible by the invention bring about the capillaries, or orifices, to
satisfy the unique and dis-  heretofore unobtalned advantages In
refrigerant tinctive characteristics of each mould passageway.  50  cooled
plastics moulding of preventing the refrigerant As the liquid enters the
mould It absorbs heatfrom the  from reaching a superheated vapour state,
thus product being moulded. The absorbtion of heatresults  avoiding a
reduction in temperature difference, and of in a violent boiling of the
refrigerant liquid which is  breaking down the film coefficient In the
mould cooling controlled throughout the entire length of the mould
passageways. Thus, mould cooling rates are signifi- passage. This boiling
action disrupts and tends to  55  cantly Increased without unproductive and
ineffective destroy the laminar film on the heat transfer surface.  resort
to unnecessarily low coolant temperatures and This boiling action greatly
increases the heat transfer  unduly high coolant flow rates. The invention
takes coefficient and thereby substantially reduces the  advantage of the
superior heat transfer properties of 3    



5                   EP019462B1                     6 a boiling refrigerant
mixture over a superheated refri-  apparatus may be used to cool a
plurality of moulding gerant vapour.
machines. Since each mould cooling passageway is likely to  In the liquid
recirculating system Illustrated, refri- present a different resistance to
refrigerant flow, the  gerant hot gas line 101 runs from compressor 102 to
provision of Individual, independently and selectively   5   watercooled
condenser receiver 103. High-side liquid metered refrigerant flows to each
cooling passage-  line 104 runs from condenser receiver 103 through fil-
way allows for optimal, uniform mould cooling. Fur-  ter drier 105, or
bypasses filter drier 105 if inlet valve thermore, the invention may be
used with moulds    106 is dosed to drier 105 and bypass valve 107 is
having but a single, cooling passageway, In which  open, to plot float
valve 108 and pilot operated valve case a single feed low would be provided
through the   io  109. Highside liquid line 104 also runs through nor-
passageway. Alternatively, when the mould cooling  mally closed shut-off
valve 111 to liquid receiver 112 passageways are sufficientiysimlar inflow
character-  for refrigerant storage. Stored liquid phase refrigerant
istics, a single metering device may be provided for  is then passed from
receiver 112 through lIne 110 to controlling the flow through all of the
mould cooling  the lowerregion of the low pressure accumulator 114.
passageways.                                 15       Low-side liquid line
113 runs from pilot operated Preferred embodiments of the invention have an
valve 109 to low pressure accumulator 114. Pump additional advantage in
that a fluorocarbon refrigerant  suction low-side liquid line 115 runs from
accumulator used acts as a cleaning agent to maintain thecooling  114 to
liquid refrigerant pumps 116, one of which is a passageways free of
contaminants and obstructions.  stand-by. Pump discharge low-side liquid
line 10 runs The superior performance and efficiency of an   20  from pump
116 to the cooling load, the mould of Injec- embodiment of the Invention
has been determined on  tion moulding machine A. Refrigerant two phase
mixt- an experimental Installation. Twenty-nine moulds for  ure return line
23 runs from the suction manifold 22 to products of varying size and shape
were tested. On  the accumulator 114. Refrigerant vapour compressor
forty-eight percentof the items tested, a thirty-five per-  suction line
118 runs from the accumulator 114 to the
centcycletimereductionascomparedtochilledwater  25  screw compressor 102.
First compressor oil return was attained. This equates to a fifty-four
percent pro-  line 121 runs from accumulator 114 to heated oil ductivity
gain. On eighty-six percent of the items tes-  receiver 122. Second oil
return line 123 runs from ted, a twenty-seven percent cycle time reduction
was  receiver 122 to oil pump 124. Third oil return line 125 attained,
equating to thirty-seven percent productviy  runs from oil pump 124 to
compressor suction line gain. On the entire population tested, the average
30  118. cycle time reduction was twenty-five percent which is  Condenser
receiver cooling water supply piping a thirty-three percent productivity
gain. This Increase  126, 127 runs from a plant cooling water supply in
productivity was accomplished with both Improved  through pump 152 to
condenser receiver 103 to the product quality, fewer produced rejects, and
reduced  cooling water return piping 128,129. 01 cooling water energy Input
per unit of production.          35  supply piping 131 runs from a plant
cooling water sup- Embodiments of the Invention are described     ply to
compressor ol cooler 132 and then from the below by way of example, with
reference to the     compressor oil cooler to the cooling water return pip-
accompanying drawings, In which :-                Ing 133. FIGURES IA and
1B taken together are a diag-       Throughout the apparatus there are
provided rammatic illustration of apparatus embodying the  40  shut-off
valves 141, control valves 142, check valves principles of the Invention as
used In a plastics  144, relief valves 145, ball valves 146, solenoid val-
moulding process;                              ves 147, level Indicators
148, and bled-off lines 151 FIGURE 2 is an enlarged diagrammatic illus-
for purposes of control, venting, and maintenance. tration of the plastics
moulding machine shown in  In the accumulator 114, liquid phase refrigerant
Figure 1B;                                45  31 falls to the bottom, while
vapour phase refrigerant FIGURE 3 Is similar to Figure 2 but shows an   32
rises to the top. Vapour phase refrigerant is taken alternative embodiment
of the apparatus of the  from the upper region of the accumulator 114
though Invention.                                     line 118 to
compressor 102. Compressed refrigerant By way of disclosing a preferred
embodiment of  exits the compressor through line 101 to condenser the
invention, and not byway of limitation, Figures 1A  50  103 where heat is
removed from the refrigerant and and I B taken together diagrammatically
show an   the refrigerant is converted to liquid phase and retur- apparatus
embodying the invention for cooling the  ned through line 104 to pilot
operated valve 109 and mould of a plastics injection moulding machine A
hav-  line 113 to accumulator 114. ing first mould element I and second
mould element    Liquid phase refrigerant is drawn from the lower 2. It
should be understood that the moulding machine  55  region of the
accumulator 114 by one of the pumps A will usually be at a distance from
the liquid recir-  116. The pump delivers a flow of refrigerant to supply
culating system of the apparatus which may be suit-  line 10 and thereafter
to the plastics mould site. ably housed In an equipment room, and that the
The purpose of the liquid recirculating system as 4    



7                   EP 0194 629 B1                 8 described thus far is
to deliver a supply of all liquid  accumulator 114. The accumulator and
pumps 116 phase refrigerant to moulding machine A through    are placed in
a pit. However, It Is within the scope of liquid line 10, to return
liquid/vapour phase refrigerant  this invention to provide other means of
retum feed from the moulding machine A through return line 23,  such as by
lifting liquid/vapourrefrigerantto overhead and to compress, remove heat,
and condense vapour   5   return lines. phase refrigerant to liquid, then
to be recycled to the  It is possible with some moulds that individual
moulding machine as liquid refrigerant. The sizes and  control of
refrigerant flow through each cooling pas- capacities of the components of
the apparatus should  sageway 3 is not necessary. The passageways 3 may be
chosen according to the cooling requirements of  be similar In length,
diameter, exposure to heat, and the moulding machine or machines A.
10  othercharacteristics such thata single control overall Referring now to
Figure 2, at the plastics mould  feed lines is sufficient. Thus, In Figure
3 there is machine site there is provided a supply of liquid phase  shown
an alternative embodiment of the invention refrigerant through supply line
10. It is contemplated  where the plurality of needle valves 16 Is replaced
by in the preferred embodiment of the Invention that the  a single needle
valve 40 located upstream of the dis- refrigerant is a fluorocarbon such as
Freon R-1 2. The  15  tributors 13 and in fluid communication with the feed
refrigerant passes from the supply line 10 through a  lines. The operator
adjusts valve 40 to obtain a first sight glass 11. From the sight glass 11,
the refri-  liquid/vapour mixture in sight glasses 18. gerant flow is
divided into a number of feeder lines 12  Also, a fixed metering device
such as an orifice or corresponding to the number of mould parts, which In
capillary selected forthe characteristics of a particular this illustration
is two. Each feeder line leads to a dis-  20   mould may be employed
instead of the valves 16 or tributor 13.
40. The distributors 13 further divide the refrigerant  It is further
within the scope of the Invention to flows Into a plurality of Individual
flows corresponding  provide automatic control of the metering devices. In
to the number of cooling passageways 3 in the mould  Figure 2 there is
shown a feedback control 41 which parts I and 2. These Individual flows are
conducted   25  comprises a means for automatically detecting the through
distributortubes orfeed lines 14. In each feed  qualityof the
refrigerantdownstream of the mould and line 14, there is disposed a
metering device, which, in  automatic means associated with valves 16
respon- this embodiment, is a manual needle valve 16. Down-  sive to the
refrigerant quality to adjust the valves 16 stream of the needle valves 16,
the feed lines corn-  so that there is attained a prescribed optimum
quality municate directly and individually with the mould  3o  of the
refrigerant By "quality" is meant characteristics cooling passageways 3.
such as densities, temperature, or optical properties The individual
refrigerantflows each exit the cool-  from which the liquid/vapour ratio
may be derived. ing passageways to a plurality of effluent lines 17. In
Similarly, In Figure 3, feedback control 42 is shown. each of the effluent
lines, there is disposed a second sight glass 18. The sightglasses 18
should be placed   35 as near as practicable to the mould so that the
refri-  Claims gerant state observable through the sight glasses 18 is
accurately representative of the refrigerant state In  1. A method
forcooling the mould (A) of a plastics the cooling passageways 3.
moulding machine, the mould being ofthetype having At the Injection mould
site, an operator will adjust  40  one or more cooling fluid passageways
(3) formed the individual refrigerantflows to the cooling passage-
therethrough, said method comprising the steps of: ways 3 to obtain a
liquid and vapour phase refrigerant  providing a supply flow of liquid
phase refrigerant mixture throughout the cooling passageways. This Is  to
the site of the moulding machine, and achieved
bycarefullyadjustingeachofthe needleval-     distributing the supply flow
Into feed flows ves 16sothattheflowobservablethroughsightglass  45  through
the cooling fluid passageways (3); 11 is all liquid phase and the flow
observable In each  characterised by the further step of adjusting the of
the sight glasses 18 Is a boiling liquid and vapour  liquid phase feed flow
rate so as to cause the refriger- mixture, preferably one part vapour to
three parts  ant flowing throughout each of the cooling fluid pas- liquid.
sageways (3) to be maintained as a boiling mixture of As shown by phantom
lines 50 and 51, it is pose-  5o  the liquid phase and the vapour phase.
Ibie to extend supply line 10 and return line 23 to con-  2. The method of
claim I wherein said step of nect additional plastics moulding machines to
the  adjusting includes providing metering means dis- system In parallel
fashion.                        posed In fluid communication with said feed
flows. The embodiment of the Invention shown in the       3. The method of
claim 2wherein said step of pro- drawings uses a gravity return of
liquid/vapour refri- 55   viding metering means comprises providing a
plurality gerant from the mould machines to the recirculating  of
Individually adjustable metering means each in system. Thus, the return
line is situated below the  fluid communication with an individual feed
flow, and mould parts and slopes downwardly towards the      said step of
adjusting comprises selectively and inde- 5    



7                   EP 0194629 B1                   8 described thus far is
to deliver a supply of all liquid  accumulator 114. The accumulator and
pumps 116 phase refrigerant to moulding machine A through    are placed in
a pit. However, it is within the scope of liquid line 10. to return
liquid/vapour phase refrigerant  this invention to provide other means of
return feed from the moulding machine A through return line 23.  such as by
lifting liquid/vapour refrigerant to overhead and to compress, remove heat,
and condense vapour   5   return lines. phase refrigerant to liquid, then
to be recycled to the  It Is possible with some moulds that individual
moulding machine as liquid refrigerant. The sizes and  control of
refrigerant flow through each cooling pas- capacities of the components of
the apparatus should  sageway 3 is not necessary. The passageways 3 may be
chosen according to the cooling requirements of  be similar in length,
diameter, exposure to heat, and the moulding machine or machines A.
10  othercharacteristics such thata single control overall Referring now to
Figure 2, at the plastics mould  feed lines is sufficient Thus, In Figure 3
there is machine site there is provided a supply of liquid phase  shown an
alternative embodiment of the invention refrigerant through supply line 10.
It is contemplated  where the plurality of needle valves 16 is replaced by
in the preferred embodiment of the Invention that the  a single needle
valve 40 located upstream of the dis- refrigerant Is a fluorocarbon such as
Freon R-12. The   15  tributors 13 and in fluid communication with the feed
refrigerant passes from the supply line 10 through a  lines. The operator
adjusts valve 40 to obtain a first sight glass 11. From the sight glass 11,
the refr-  liquid/vapour mixture in sight glasses 18. gerant flow is
divided into a number of feeder lines 12  Also, a fixed metering device
such as an orifice or corresponding to the number of mould parts, which in
capillary selected forthe characteristics of a particular this illustration
is two. Each feeder line leads to a dis-  20   mould may be employed
instead of the valves 16 or tributor 13.
40. The distributors 13 further divide the refrigerant  It is further
within the scope of the invention to flows into a plurality of individual
flows corresponding  provide automatic control of the metering devices. In
to the number of cooling passageways 3 in the mould  Figure 2 there is
shown a feedback control 41 which parts 1 and 2. These individual flows are
conducted   25.  comprises a means for automatically detecting the through
distributor tubes orfeed lines 14. In each feed  quality of the refrigerant
downstream of the mould and line 14, there is disposed a metering device,
which, in  automatic means associated with valves 16 respon- this
embodiment, is a manual needle valve 16. Down-  sive to the refrigerant
quality to adjust the valves 16 stream of the needle valves 16, the feed
lines com-  so that there is attained a prescribed optimum quality municate
directly and individually with the mould  30  of the refrigerant By quality
is meant characteristics cooling passageways 3.
such as densities, temperature, or optical properties The individual
refrigerantflows each exit the cool-  from which the liquid/vapour ratio
may be derived. ing passageways to a plurality of effluent lines 17. In
Similarly, in Figure 3, feedback control 42 is shown. each of the effluent
lines, there is disposed a second sight glass 18. The sight glasses 18
should be placed   35 as near as practicable to the mould so that the
refri-  Claims gerant state observable through the sight glasses 18 is
accurately representative of the refrigerant state in  1. A method for
cooling the mould (A) of a plastics the cooling passageways 3.
moulding machine, the mould being of the type having At the injection mould
site, an operator wil adjust  40  one or more cooling fluid passageways (3)
formed the individual refrigerant flows to the cooling passage-
therethrough, said method comprising the steps of: ways 3 to obtain a
liquid and vapour phase refrigerant  providing a supply flow of liquid
phase refrigerant mixture throughout the cooling passageways. This is  to
the site of the moulding machine, and achieved by carefully adjusting each
of the needle val-  distributing the supply flow into feed flows ves 6 so
that the flow observable through sight glass  45  through the cooling fluid
passageways (3); 11 is all liquid phase and the flow observable in each
characterised by the further step of adjusting the of the sight glasses 18
is a boiling liquid and vapour  liquid phase feed flow rate so as to cause
the refriger- mixture, preferably one part vapour to three parts  ant
flowing throughout each of the cooling fluid pas- liquid.
sageways (3) to be maintained as a boiling mixture of As shown by phantom
lines 50 and 51, it is poss-  50  the liquid phase and the vapour phase.
ible to extend supply line 10 and return line 23 to con-  2. The method of
claim I wherein said step of nect additional plastics moulding machines to
the  adjusting includes providing metering means dis- system in parallel
fashion.                        posed in fluid communication with said feed
flows. The embodiment of the invention shown in the       3. The method of
claim 2 wherein said step of pro- drawings uses a gravity return of
liquid/vapour refri-  55  viding metering means comprises providing a
plurality gerant from the mould machines .to the recirculating  of
Individually adjustable metering means each in system. Thus, the return
line Is situated below the  fluid communication with an individual feed
flow, and mould parts and slopes downwardly towards the      said step of
adjusting comprises selectively and inde-    9                  EP 0194 629
B1                  10 



pendently adjusting each of said Individually adjust-  folgenden Schritte
umfaet: able metering means.
Zur-Verffigung-Steilon sines Versorgungsatroms 4. The method of claim 2 or
daim 3 further com-  von fliissigem Kiltemittel zum Ort derFormmaschine,
prising the steps of:                             und providing sight
glasses (18) in fluid communi-   s  Vertellen des Versorgungsstroms in
Zufiihr- cation with each of said feed flows downstream of its  strome
durch die Kflhifluid-Kanaie (3); mould (A), and
gpkennzelchnet durch den weiteren Schritt des observing the refrigerant
through said sight glas-  Einstellens der DurchfluBmenge des flfssigen ses
(18).                                         Zuffihrstroms, urn zu
bewirken, daB das Kaltemitel, 5. The method of any of claims 2 to 4 wherein
said  to  dag durch jeden der KOhIfluld-Kanaile (3) stromt, als step of
adjusting is performed by automatic control  ein sledendes Gernisch der
lfussigen Phase und der means responsive to the refrigerant quality down-
Dampfphase gehalten wird. stream of the mould.
2. Verfahren nach'Anspruch 1. dadurch gekenn- 8. Apparatus for refrigerant
cooling of the mould  zeichnet, daB besagter Schritt des Ehnstellens das
(A) of a plastics moulding machine, the mould having  15
Zur-Verftgung-Steilen von Me~einrichkingen ein- one or more cooling fluid
passageways (3) formed  schlieBt, die in Flielverbindung mit besagten
Zufihr- therethrough, said apparatui comprising:          stromen
angeordnet sind. means (116, 10) for providing a supply flow of    3.
Verfahren nach Anspruch 2, dadurch gekenn- liquid phase refrigerant at the
site of the plastics  zeichnet, daB besagter Schrilt des Zur-Verifgung-
moulding machine;                            20  Steilens    von
MeBeinrichtungen   das means (12, 13) for dividing the refrigerant supply
Zur-Verfgung-Stallen von einzeln einsteli-baren flow into a number of
Individual feed flows corre-  Meoeinrichtungen umfaUt, die pde In
Fibleverbin- sponding in numbertothe numberofcoolingfluid pas-  dung mit
sinem elnzelnen Zuflhretrom stehen, und sageways (3);
daB besagter Schritt des Einstellens das seleidive means (14) for
separately conducting each of the   25  und unabhAngige Einstellen jeder
der besagten ein- feed flows through one of the cooling fluid passage-
zein elnstellbaren Melaein- richtungen umfaft ways (3); characterised by
means (16, 40) to adjust  4. Verfahren nach Anspruch 2 oder 3, welter the
feed flows to obtain a liquid phase and vapour  gekennzeichnet durch die
folgenden Schrltte: phase refrigerant mixture throughout each of the cool-
Zur-VerfOgung-Stellen von Schaugilsern (18) in ing fluid passageways (3).
30  Flielverbindung mit jedem besagter Zufuhrstrsrne 7. The apparatus of
claim 6 wherein said means  stromabwarts von seiner Form (A), und (16, 40)
for adjustement comprises a plurality of    Beobachten des Kiltemittels
durch besagt metering devices (16), a respective one of said   Schauglaser
(18). devices being disposed in fluid communication with   5. Verfhren nach
elnem der AnsprOche 2 bis 4, each of said feed flows.
ws  dadurch gekennzeichnet, daB besagter Schritt des 8. The apparatus of
claims 6 and 7 further com-  Einstellens durch automatische
Steuereinfichtungen prising automatic control means (41, 42) operatively
durchgefuhrt wird, die auf die Kiltemitteiqualitfit associated with said
means (16, 40) for adjustment,  stromabwirts der Form ansprechen. said
automatic control means comprising means for    6. Vorrichtung zum KOhlen
der Form (A) siner sensing the quality of at least one of said feed flows
40  Maschhne zum Formen plastiacher Artikel mit Kait- downstream of said
mould and means responsive to  mittel, wobei die Form sine oder mehrere
durch sle the means for sensing for activating said means for  hindurch
ausgebildete KlhifluidKanie (3) aufWelst, sensing for activating said means
for adjustment.  wobei besagte Vorrlchtung folgendes umfalt: 9. The
apparatus of claim 7, 8 or 9 further corn-  Mittel (116, 10)
zumZur-Verflgung-Stellen sines prising:
45  Versorgungsstroms von flssigem Kaitemittel am Ort means (102, 103) for
converting said vapour   der Maschine zum Formen plastischer Artkel; phase
refrigerant to liquid phase; and               Mittel (12, 13) zum Auftelen
des Versorgungs- means (112,114, 116)for recycling the converted  stroms
des Kiltemittels in sine Anzahl einzelner refrigerant to the plastics
moulding machine.     Zufuhrstrime, die in ihrer Anzahi der Anzahl von so
Kfhlfluid-Kanals (3) entbprechen; Mittel (14) zum separaten Fihren jedes
Zuf~hr- Ansprfiche                                        stoms durch einen
der KfIhlfluid-Kanile (3); gekennzeichnetdurch Mittel (16.40) zum Elnstel-
1. Verfahren zum KOhlen der Form (A) einer    len der Zufflhrstrame, urn
esin iltemittelgemisch In Maschine zum Formen von plastiachen Artikeln,  uo
filfisger Phase und dampffRrmiger Phase durch wobel die Form von derArt
ist, dagsale sine odermeh-  jeden der Krahlfluid-Kanile (3) hindurch zu
erhalten. rere durch ale hindurch ausge-bidete KOhiflulda-     7.
Voriuchtung nach Anspruch 6, dadurch nile (3) aufWelst, wobel besagtes
Verfahren die   gekennzeichnet, dae besagte Mittel (16, 40) zum Eln- 6 I
g1^111111 Hl~l i X 11 1X11    
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Me~einrichtungen (16) umfassen,   dication 3, comprenant de plus les etapes
consistant wobel jeweils sine der besagten Einichtungen in   a:
Flieoverbindung mit jedem der besagten Zuf~hr-       -foumirdeavoyants ou
hublots de regard (18) en strome angeordnet 1st.
communication de fluide avec chacun des flux d'alPi 8. Vorrdchtung nach den
Ansprflchen 6 und 7, wel-   s   mentation en aval du moule (A), et ter
gekennzebchnet durch automatlache Steuerein-     - observer le refrigerant
a travers lee hublots de richtungen (41, 42), die funktionsmalig mit
besagten  regard (18). Mitteln (18, 40) zum Einstellen verbunden sind,
wobei  5. Proced selon l'une quelconque des revendi- besagte automatische
Steuereinrichtungen Mittel   cations 2 A 4, dana lequel l'6tape
d'ajusternent est zum Bestimmen der Qualitit von wonigstens einem   10
effectuee par des moyens de command. automati- der besagten Zufihrstrime
stromabwarts besagtor   que sensibles A la qualite du r6feig6rant en aval
du Form und Mittel, die auf die Mittel zum Bestimmen  moule.o. ansprechen,
zum Aldevioren besagter Mittel zum       6. Apparel de refroidissement par
refrigrant du Bestimmen um besagts Mittel zum Einstellen zu akid-  moule
(A) d'une machine a mouler des matferes plas- vbren, umfassen.
15  tlques, le moule comportantun ou plusiours passages 9. Vorridhtung nach
Anspruch 6, 7 oder 8, welter  de fluide de refroldissement (3) formis A
travers ce- gekennzeichnet durch                              lul-ci,
I'appareP comprenant: Mittel (102, 103) zum GberffGhren besagten        -
des moyens (116, 10) destinhs A foumir un flux dampfformigen Kilternittels
in die flseisige Phase;  de distribution de refrigerant en phase liquide au
site und                                          20  de la machine A
mouler leas matibres plastiques; Mittel (112, 114, 118) zum Zurrcikffhren
des      - des moyens (12, 13) destines A diviser le flux umgewandelten
Kiltemittels zur Maschine zum For-  de distribution de refrigrant en un
certain nombre de men plastlacher Artikel                           flux
d'alimentation individuals correspondant en nom- bre au nomnbre de passages
de fluide de refroidisse- 25 ment (3); Revendicatlons
- des moyens (14) destines A conduire separe- ment chacun des flux d
ailmentation a travers un des 1. Procedd destine A refroidir le moule (A)
d'une  passages de fluids de refroidissement (3); machine A mouler des
matibres plastiques, ls moule   caracterisr par des moyens (16, 40) pour
ajuster etantdutype comportantun ou plusleurs passages de  so  les flux
d'alimentation afin d'obtbnlr un melange de fluide de refroidissement (3)
formes a travers celul-ci,  r~frigaent en phase liquid. et en phase vapeur
A bta- le procbde compronant les 6tapes consistant A:    vers chacun des
passages de fluide de refroidisse- - foumir un flux de distribution de
reffigerant au  ment (3). site de la machine A mouler, et
7. Appareil selon la revendlcation 6, dana lequel - rdpartir to flux de
distribution en plusieurs flux  3s  les moyens d'ajustement (16, 40)
comprennent une d'alimentation A travers les passages de fluide de
pluralWtb de dispositifs de dosage (18), un dispositif refroidissement (3);
respectif de ceux-cl 6tant dispose en communication caractrise par 1'Atape
suppiernentaire consistent  de fluide avec chacun des flux d'alimentation.
A ajuster le debit du flux d'alimentation en phase   8. Apparell selon les
revendications 6 et 7, liquide de fagon A faire en sorte quo Is refrigrant
40  comprenant de plus des moyens de commando auto- 8ecoulant A travers
chacun des passages de fluids  matique (41, 42) associes fonctionnetlement
aux de refroldiasoment (3) solt maintbnu sous formo d'un  moyens
d'ajustement (16, 40), ces moyens de melange en ebullition de la phase
liquids et de la  commande automatique comprenant des moyens phase vapeur.
destines A d6tecter Ia qualit6 d'au moins un des flux 2. Procede selon la
revendication 1, dans lequel  46  d'alimentation en aval du moule et des
moyens son- Ietape d'ajustement comprend la foumiture de     sibles aux
moyens de detection pour actionner les moyens de dosage dispos6s en
communication avec   moyens de ditection et pour actionner lea moyens les
flux d'alimentation.                          d'ajustement. 3. Procd6 selon
la revendication 2, dans lequel   9. Appareil solon la revendication 7, 8
ou 9, I'etaps de fourniture des moyens de dosage  so  comprenant de pius:
comprend la foumiture d'une pluralite de moyens de   - des moyons (102,
103) destinds A convertir le dosage rglables indhivdudllement, chacun se
trou-  rlfrigerant en phase vapeur en r6frigerant en phase vant en
communication de fluido avec un lux d'ali-  liquido; et mentatlon
Individuel, et 1I6tape  d'ajustement      - des moyens (112,114,116)
destin6s A recyder comprend l'ajustement s61ectff et Independant dO   a
le r6frigerant converti dans la machine A mouler lea chacun des moyens de
dosage r~glables individuel-  matieres plastiques. lement. 4. Procedo salon
la revendication 2 ou la reven-    


