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COOLING SYSTEM FOR THE COOLING OF
TOOL PIECES

BACKGROUND OF THE INVENTION

The invention relates to a cooling system for cooling tool
parts with the aid of a fluid guided from a fluid inlet through
connector lines to a fluid outlet, the tool parts being connected
in the direction of through-flow between at least one connec-
tor line connected to the fluid inlet and at least one connected
to the fluid outlet.

EP-B2-0283 644 discloses an injection moulding machine
which has an injection moulding plate with cavities and a core
plate with projecting cores, the number of cores correspond-
ing to the number of cavities. As the moulding plate on the one
hand and the core plate on the other move towards one
another, the cores engage in the cavities and, in the closed
position, form between them the injection mould cavity in
which a hollow parison made of synthetic material is shaped
by an injection moulding procedure. These parisons, which
are in particular made of PET, are later used to make the
known PET bottles by blow moulding (PET is polyethylene
terephthalate). After the injection moulding, the parisons
have to be cooled sufficiently so that they can be processed
after the injection moulding procedure without damaging
them.

The cooling is carried out in the known injection moulding
machines on tubes which are secured to a carrier plate and
through which a fluid, in practice cooling water, flows, hence
cooling them.

So that it is possible to cool a large number of tool parts, for
example tubes or cores, at the same time in as compact a
machine as possible, carrier plates with a plurality of tubes
secured thereto and with fluid lines running in the carrier plate
have been developed. The cooling water is guided for the
whole carrier plate, in parallel and more or less simulta-
neously, from the fluid inlet to the tubes, through which it
flows as the relevant tool parts. After that the cooling water,
which has been heated up to a certain extent, is guided out
through a fluid outlet.

The known cooling system has the features mentioned at
the outset, which are also reproduced in the precharacterising
clause of the main Claim 1.

The known cooling system suffers from considerable dis-
advantages, however. Although the cooling lines in the indi-
vidual tool parts, for example the cores, each have a small
cross-section taken by themselves, with a large number of
cores through which there is flow simultaneously the indi-
vidual line cross-sections add up to a considerable size. If we
take as an example a known fluid inlet having a diameter of
2.54 cm, then around 2000 mm? is available as the inlet
surface area. The same applies to the fluid outlet. In the case
of a 48x core plate, on the other hand, the corresponding
cross-sections through which there is flow provide a total
surface area of 3770 mm?®. This large surface area of con-
sumption is provided with only the small above-mentioned
cross-sectional surface area at the fluid inlet. The surface area
to be provided to the cores is thus approximately twice the
incoming surface area available for the cooling fluid. This
means that there is a sharp fall-off in pressure from the fluid
inlet to the outlet, and in the region of the cores there is hardly
any turbulence because of the consequently lower flow rates
ofthe fluid. In the absence of turbulence, however, the cooling
effect drops drastically as well. At the same time, if the core
plate contains the connector lines it may disadvantageously
clog up, because impurities settle and are not washed away, as
aresult of the slow flow and the low pressure in the fluid lines.

20

25

30

35

40

45

50

55

60

65

2

The heat transfer between the fluid inlet and the fluid outlet is
reduced, a further disadvantage.

For a cavity plate, the attempt has already been made to
lessen these disadvantages and to increase fluid turbulence,
by blocking the possibility of a fluid flowing through to a
certain extent as a result of interruptions, in a construction
used within the operation. This results in dividing into two a
previously single line, and hence making two flow paths out
of the originally single flow path. This earlier attempt at a
solution relates to a mould plate of a specific shape, however,
in which the cooling system is divided into complete sections
by providing the interruptions, blocks or barriers in the indi-
vidual connector lines.

BRIEF DESCRIPTION OF THE INVENTION

The object of the invention is to reconfigure the known
cooling system in accordance with the features mentioned at
the outset such that, in addition to tubes forming cavities,
other tool parts can also be cooled with a relatively high
degree of efficiency and with an increase in the fluid turbu-
lence levels.

This objectis achieved by the invention in that, between the
at least one connector line connected to the fluid inlet, on the
one hand, and the at least one connector line connected to the
fluid outlet, on the other, at least one additional connector line
and tool parts which are in flow communication therewith are
placed in between such that, on its flow path, the fluid flows
through at least two tool parts one after the other.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a first embodiment with the basic system (A)
of the cooling system according to the invention,

FIG. 2 shows a second embodiment of the cooling system,
in which the basic system (A) is taken as the basis but in which
a plurality of additional connector lines, running in parallel
and spaced from one another, are provided,

FIG. 3 also shows diagrammatically, like the embodiments
of the cooling systems of FIGS. 1 to 2, a second basic system
(B) in which the additional connector lines open out into a
distributor pipe or are supplied therefrom, respectively,

FIG. 4 shows a further diagrammatic embodiment of a
cooling system according to the basic system (A), mixed with
system (B) (doubled up),

FIG. 5 shows in somewhat concrete terms, but at the same
time largely still in abstract form, an illustration of a cooling
system in accordance with the second basic system (B), the
distributor pipes being divided by plugs,

FIG. 6 shows in more concrete terms the structure of a
carrier plate having the cooling system which is built up inthe
form of bores and which uses the second basic system (B); in
the left-hand half there is four-row cooling and in the right-
hand half there is two-row cooling,

FIG. 7 shows a side view of the carrier plate according to
FIG. 6, as seen in the longitudinal direction from one end of
the plate to the other,

FIG. 8 shows another concrete embodiment, using the first
basic system (A), with four-row cooling, and

FIG. 9 shows a further, different embodiment of the cool-
ing system with two-fold cooling, using the second basic
system (B).

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the invention, the term tool parts is used
to mean an element through which cooling fluid flows, for
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example a tube or a core. The invention can also be applied
with those tool parts or cores which are secured to a plate, for
example the cores on a core plate. Here too, water is presumed
to be the cooling fluid and is guided from an inlet through
connector lines to an outlet. The connector lines provide the
connection to the tool parts. In the case of the known cooling
systems, the fluid flows out of the inlet through a connector
line and then through the tool part or, in practice, usually
through a series of tool parts, to another connector line and
from there directly to the outlet. The one connector line is
connected to the fluid inlet and the other to the fluid outlet.
The tool parts are located between the one and the other
connector line.

If, in accordance with the teaching of the invention, a
connector line (which could also be designated an interme-
diate line) is additionally placed between the two connector
lines ofthe known cooling systems, then it is possible to place
an additional tool part or, in practice, once again an additional
series or group of tool parts in between such that, on its path
from the inlet to the outlet, the cooling fluid first of all flows
through the one group of tool parts and thereafter (with the aid
of the additional connector line) flows through the other
group of tool parts. If the intention is to enhance known
systems which already have n tool parts, in accordance with
the invention, it is possible to create these three groups of
connector lines by reconfiguring existing lines such that the
water twice flows through n/2 tool parts in cooling manner; or
alternatively, on doubling up to 2n tool parts, the cooling
water flows first of all through n tool parts and thereafter
through another n tool parts. The fluid used for cooling, in
particular water, is utilised better as a result; higher levels of
turbulence are generated; the heat dissipation is improved;
and the risk of soiling is considerably reduced, that is to say
any clogging up of the lines is largely avoided.

In the case of the cooling systems known hitherto, there are
only the connector lines connected to the fluid inlet—which
for the sake of simplicity are called inlet connector lines here,
and to simplify matters mention is made of only a single inlet
connector line—with the same arrangement on the outlet
side, that is to say the one or more connector lines connected
to the fluid outlet. Between these, as parts in flow communi-
cation, are the tool parts, which may be for example cores,
tubes or other elements through which the fluid flows. As far
as the flow path of the fluid is concerned, this means that the
fluid flows out of the one connector line through the tool part
and into the other connector line. In the known case, there is
no division of n into twice n/2, or for example of 2n into n+n,
if we imagine that there is a group of tool parts having n tool
parts. The incoming cooling fluid always seeks out the path of
least resistance from the one connector line to the other. Thus,
through-flow and cooling occur only in those tool parts in
which the flow resistance is sufficiently small. As a result of
soil settling in the known cooling systems, for example in the
known carrier plate, higher and higher flow resistances gradu-
ally build up, so that flow does not continue through all the
tool parts in the desired manner to obtain the cooling effect.

If, in accordance with the invention, not all n tool parts are
connected in parallel in, for example, only a single section
but, as a result of the intermediate line, flow has to take place
first of all through n/2 tool parts and thereafter through
another n/2 tool parts, the fluid is advantageously forced to
flow through twice the number of tool parts, with the further
advantage of the higher level of turbulence, better cooling
effect and reduced risk of soiling which have been mentioned
above.

In a further advantageous embodiment of the invention, the
fluid inlet and/or the fluid outlet are each connected to a
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distributor pipe. The distributor pipe makes it possible to
multiply the described conditions, that is to say of multiplying
the one connector line, mentioned as a principle above, to give
a plurality of connector lines. The respective distributor pipe
may have a large diameter and present a small resistance to
the flow liquid even if, instead of one connector line, a plu-
rality of connector lines having the correspondingly con-
nected series of tool parts leads from and (in the case of the
fluid outlet) to the distributor pipe. The intermediate lines
provided in accordance with the invention, that is to say the
additional connector lines placed in between, do not thus
impede a multiplication of the cooling effect.

It is particularly favourable if, in accordance with the
invention, the additional connector line (the intermediate
line) furthermore has two closed ends and is connected on
both the inflow side and the outflow side to the tool parts. The
particular advantage of the cooling system according to the
invention is apparent in the case of a carrier plate for the
respective tool parts. The individual lines are preferably
guided within a carrier plate of this kind, in the manner of
bores. It will be appreciated that straight bores may be made
in a particularly simple manner, even if they are closed at one
or, as in this case, both ends. The position and construction of
an additional connector line of this kind are thus easy to
achieve, and are also readily possible from the point of view
of the volume or space in the carrier plate.

In another embodiment of the invention, it is advantageous
if the additional connector line is divided into an inflow line
branch and an outflow line branch, these being connected by
way of a distributor pipe. It will depend on the size and
construction of the carrier plate in the individual cases how
many distributor pipes can be arranged in the individual
regions of the carrier plate, with the lines of large diameter.
For example, it may be advantageous to arrange one distribu-
tor pipe at the one end of the plate and the other distributor
pipe at the other end of the plate so that correspondingly
longer connector lines and additional connector lines can be
arranged in between. [n this case, those skilled in the art will
realise from the teaching just given that a relatively short
distributor pipe can be arranged on the one side in the carrier
plate at the fluid inlet and, similarly, a relatively short dis-
tributor pipe can be arranged at the fluid outlet such that one
end of the carrier plate is to a reasonable extent filled or
occupied by these two distributor pipes, with the result that
space is available for another distributor pipe on the opposite
side of the carrier plate. The additional connector lines can
now be constructed such that, surprisingly, each line is
divided into two branches which are connected by way of the
last-mentioned distributor pipe, which can still be accommo-
dated in the carrier plate. The path of the cooling fluid then
runs partly in this distributor pipe between the two line
branches. This way of guiding the lines has proved favourable
for the construction of the carrier plate from a manufacturing
point of view since large quantities of fluid can be transported
by way of this second distributor pipe, which guides the
branches of the additional connector line.

In accordance with the invention, the distributor pipes may
furthermore be straight and run parallel and spaced from one
another in the carrier plate. The advantage of this from a
manufacturing point of view is quite clear. Straight pipes may
be in the form of bores, for example deep bores made trans-
versely or longitudinally in a carrier plate. A distributor pipe
running in a line may even be divided such that two part-
pipes, that is to say two part-bores, are obtained. This division
is either carried out geometrically, by making two blind bores,
or alternatively a plug may be inserted in a single deep bore.
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This construction allows the distributor pipes to be straight,
in accordance with the invention, and to run in a line, one
behind the other and spaced from one another, in a plate.

Advantageously, the invention is furthermore constructed
such that a plurality of additional connector lines running
parallel and spaced from one another are placed in between
respectively connected tool parts. Whereas the distributor
pipes, in each case of relatively large diameter, are generally
provided such that they run over the width of a carrier plate,
the additional connector lines—called thus in accordance
with the invention—or intermediate lines generally extend
along a carrier plate of this kind, preferably between the one
distributor pipe or group thereof at the one end of the plate and
the other distributor pipe or group thereof at the other end of
the plate. These additional connector lines generally run
approximately perpendicular to the distributor pipes and in
practice have a smaller diameter than the distributor pipes.
The diameter of the connector lines has to be large enough for
sufficient fluid to be able to flow through all the connected
tool parts. To ensure a higher cooling capacity or to increase
the number of tool parts which are to be cooled by the cooling
system according to the invention, advantageously a plurality
of connector lines are arranged parallel and spaced from one
another. Those skilled in the art will understand that the
provision of the additional connector lines means that it is
possible for fluid to flow through, and hence cool, a corre-
spondingly large number of additional tool parts. A line con-
struction of this kind is also possible in one of the conven-
tional carrier plates if the recommended arrangements of the
lines indicated above are observed.

A distinction can be made between two basic systems. In
the one basic system (A), the additional connector line or
intermediate line has two closed ends and is connected to the
tool parts at both the inflow side and the outflow side.

The other basic system (B) provides for dividing the addi-
tional connector line (intermediate line) into the inflow line
branch on the one hand and the outflow line branch on the
other, with the line branches connected by way of the said
distributor pipe.

Both basic systems require the cooling fluid which flows
through to flow successively first through the one and there-
after through the other tool part, or to flow first through the
one group of tool parts and thereafter through the other group
of tool parts. As a result of this, the cooling fluid is better
utilized, with the advantages indicated.

The one way of multiplying the cooling effect or multiply-
ing the number of tool parts to be cooled consists, in the
manner described above, not in connecting one additional
connector line in accordance with the respective basic system
but in connecting two or a correspondingly large number of
additional connector lines in parallel. The outflow line of the
one group is utilised as the inlet line of the next group.

The other improvement and multiplication of the cooling
effect provides, in accordance with the invention, for the
number of tool parts through which flow successively takes
place to be doubled, in a doubling of the basic system (A or
B). It will be appreciated that the basic system may also be
quadrupled or multiplied appropriately in order accordingly
to multiply the number of tool parts to be cooled. In this case,
carrier plates which are made appropriately wider may advan-
tageously be employed when straight distributor pipes are
used.

Considering the large surface area of a carrier plate, it is in
individual cases desirable to make the overall surface area
smaller and permitted to enlarge the height of the plate. This
gives further and numerous ways of providing longer or more
connector lines and distributor pipes in the respective carrier

20

25

30

35

40

45

50

55

60

65

6

plate. Thus, in accordance with the invention, the additional
connector lines (intermediate lines) may advantageously be
arranged in the plate at a different level from the connector
lines connected to the inlet and/or outlet. The problems of
space in a carrier plate are, surprisingly, solved with this
advantageous solution. In other words, considerably more
connector lines may be accommodated in a plate having a
somewhat greater height if these lines are arranged at differ-
ent levels.

In a favourable embodiment of the invention, the tool part
is a tube-shaped mould core of an injection mould for injec-
tion moulding parisons made of synthetic material. In a man-
ner known per se, synthetic material is injection moulded
onto a mould core of this kind and is driven out through a tube,
slipped over appropriately, to form the parison. In order to
cool the synthetic material, the mould core must be cooled.
For this, cooling water which is pressed through a corre-
sponding cooling system from an inlet, through the casing of
the mould core and below the surface thereof, to the outlet.
After the injection procedure, the cooling water takes up the
thermal energy, and it is desirable to make the best possible
utilisation of the cooling capacity of the water. This utilisation
is particularly successful if the cooling system according to
that aimed at in the invention is used. In this way, effective
new injection moulds can be produced, and it is even possible
in some cases to reconfigure and improve existing injection
moulds.

The invention is further constructed, advantageously, in
that the distributor pipe is divided by at least one plug,
inserted in flow-tight manner, into at least two separate sec-
tions. The fluid communication provided originally in the
distributor pipe is interrupted by this plug. It will be clear to
those skilled in the art that a connector line can be provided
with a plug at almost any desired point, just as a distributor
pipe can be provided with one at any desired location. The
plug provides what might be called a 100%, or almost 100%,
barrier or block. Plugs may be of different constructions, for
example made of an elastomer material or only partly made of
an elastomer material with, in addition, a hard resistant mate-
rial such as steel. Although there are also plugs formed
entirely of metal which can be used, with the known carrier
plates as well, to block an end which is open as a result of its
manufacture, in the case of the plug provided in accordance
with the invention it is preferable to use steel or rubber or a
combination of both. The size of the flow cross-section is not
significant. Both connector lines and distributor pipes may be
provided with appropriate plugs.

Further advantages, features and possible applications of
the present invention will emerge from the description which
follows, given in conjunction with the drawings.

FIG. 1 shows in abstract terms the first basic system (A) of
the cooling system according to the invention, the arrows that
are shown representing tool parts 1 which are for example
cores mounted on a carrier plate, namely a core plate 14
(parisons of synthetic material, which are not shown, are
injection moulded onto these cores and then have to be
cooled). For this reason, cooling water (fluid) has to flow
through these tool parts 1. The cooling fluid (water) flows into
the tool part (the core) 1 at one point and leaves it, after having
been warmed up to a certain extent, at another point, for
example at the head of the arrow shown in each case. In the
figures, the fluid inlet is designated 2, whereas the fluid outlet
is designated 3. The fluid inlet is connected to an inflow
distributor pipe 5 and the fluid outlet 3 to an outflow distribu-
tor pipe 6. Between the distributor pipes 5 and 6 there are
placed connector lines 7, 8 and 9, namely the connector line
connected to the fluid inlet 2, which may be designated an
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inflow line 7. The connector line connected to the fluid outlet
3 may also be designated an outflow line 8. Between these
connector lines 7 and 8 there is placed an additional connector
line 9 which may also be designated an intermediate line 9. In
FIGS. 1to0 5, this intermediate line 9 is shown as a dashed line.

In the embodiment according to FIG. 4 (basic system
(A+B)). the intermediate line 9 may be connected by way of
an inflow line branch 10 and an outflow line branch 11, which
for their part are connected by way of an intermediate dis-
tributor pipe 12 and are shown by a solid line. F1G. 4 also has
the particular feature that the basic systems (A) and (B) are
combined, as will be explained below.

The embodiment of FIG. 2 illustrates the basic system A in
FIG. 1 ina multiple form. Here, instead of an inflow line 7 (as
in FIG. 1) a plurality of inflow lines (in this case three) 7, 7'
and 7" lead out from the inflow distributor pipe 5. Each of
these inflow lines 7, 7', 7" supplies a series or group of tool
parts 1, of which only two are shown in each case. The outflow
end thereof (head of the arrow) opens in each case into the
intermediate line 9, thatis the additional connector line 9 or 9'
or 9" placed in between. In turn, this supplies in each case a
further group of tool parts 1, opening into the respective
outflow line 8, 8' and 8" (at the arrow head). These outflow
lines 8, 8' and 8" are connected to the outflow distributor pipe
6 and the latter is connected to the fluid outlet 3.

In the embodiment of FIG. 3, the inflow distributor pipe 5
is located top left in a straight configuration, in a line with the
outflow distributor pipe 6 arranged downstream thereof in the
direction of flow and spaced therefrom. Here, both distributor
pipes are either geometrically separated from one another, for
example being made as blind bores in the solid material of a
plate, or the separation is brought about by a plug inside a
continuous deep bore which is divided into the two parts,
namely the inflow part 5 and the outflow part 6, by the plug.
Plugs of this kind are designated 13, 13' and 13" in FIG. 5.

In accordance with FIG. 3, which shows the basic system
(B), the inflow line 7 leads from the inflow distributor pipe 5
and is closed off at the downstream end. Leading away from
numerous points is a group of tool parts 1 into which the
cooling fluid flows and which flows away into the inflow line
branch 10 of the additional connector line, designated 9 over-
all. This inflow line branch 10 is shown in dashed lines
because it is part of the additional connector line 9. It is
connected to the distributor pipe 12 which is placed in
between, and which in this basic system (B) receives the
cooling fluid on the left-hand side and discharges it on the
right-hand side. This last is shown by the outflow line branch
11, also shown in dashed lines, and also closed off at its
outflow end. From this too there leads a whole series of tool
parts 1 whereof the downstream ends (arrow heads) open into
the outflow line 8. At the upstream end, this outflow line 8 is
also closed off and opens at the downstream end into the
outflow distributor pipe 6.

In the embodiment of FIG. 4, similarly to the case of the
first basic system (A) in accordance with FIG. 1, the cooling
fluid flows out of the fluid outlet 2 into the inflow distributor
pipe 5 and from there into the inflow line 7, which is in turn
closed off at the downstream end. A whole series of tool parts
1 is supplied by this inflow line 7 with cooling fluid which
flows out into the intermediate line (the additional connector
line) 9, which is shown in dashed lines and is closed off at both
ends. This intermediate line 9 too is connected to a series of
tool parts through which the cooling fluid flows and which are
cooled thereby. The respective arrow head illustrates the
downstream end of the tool part 1 out of which the cooling
fluid flows into the inflow line branch 10 and from there

20

25

35

40

45

50

55

60

65

8

through the distributor pipe 12 placed in between into the
outflow line branch 11, taking into account the conditions of
the basic system B in FIG. 3.

However, FIG. 4 can also be considered in relation to the
basic system (A) if the inflow line branch 10 to the left of the
dot-and-dashed line in FIG. 4 is considered as the outflow line
which would lead the cooling fluid into an outflow distributor
pipe 6 if the outflow point were there. In fact, however, the
cooling fluid continues to flow in this distributor pipe 12
placed in between such that the outflow line branch 11 is
supplied from the right-hand half thereof in relation to the
dot-and-dashed separating line in FIG. 4, that is to say it is
supplied from the distributor pipe 12. This line branch 11
could thus be regarded as the inflow line 7 of the basic system
(A). The basic system (A) is arranged on the right-hand side
of the dot-and-dashed line in FIG. 4, but simply in mirror
image to the left-hand half.

However, it will be appreciated that the doubling up of the
basic system (A) or (B) is illustrated in FIG. 4. The number of
tool parts 1 through which flow passes successively in the
embodiment of FIG. 4 is in fact twice that in FIG. 1.

Regardless of this doubling up, the multiplication in accor-
dance with FIG. 2 still applies, in which instead of one inflow
line 7 three inflow lines 7, 7', 7" etc. may be used. The
advantageous possibility of multiplying the cooling system in
line with these principles will be evident.

FIG. 5 shows another further embodiment of a cooling
system in accordance with the invention, made somewhat
more concrete than the diagrammatic illustration of FIGS. 1
to 4. For example, the dot-and-dashed outside line indicates a
plane which lies obliquely in space. This plane could for
example represent a carrier plate 14. It can be envisaged that
mould cores projecting vertically upwards and perpendicular
to this plane are possible tool parts 1 whereof the inflow of
cooling fluid lies for example outside, in an upper plane of the
carrier plate 14, and whereof the outflow end lies further
inside in the same plane. Similarly, in FIG. 5 the respective
tool part 1 (with solid or dashed lines) is illustrated as an
arrow which in each case connects two lines to show that the
cooling fluid flows from the one line into the other in the
direction of the arrow. This makes the principle clearer to the
reader, and yet flow through a mould core of an injection
mould is the same with the principle of this cooling system.
The solid lines show (more on the left-hand side) a line
system in the lower level of the carrier plate 14, while the
opposing other line system in dashed lines should be visual-
ised as arranged in the upper level. Thus, the inflow distributor
pipes 5, 5a and the outflow distributor pipes 6, 6a are in the
lower level, while the inflow line branches 10 and 10a are in
the upper level, as are the outflow line branches 11 and 11a.
Similarly in the upper level are the distributor pipes 12 and
12a placed in between, which run in a line one behind the
other and are separated from one another by a plug 13". On
the opposite side (top left in FIG. 5), the inflow distributor
pipe 5 is separated from the outflow distributor pipe 6 by the
plug 13. This outflow distributor pipe 6 merges into the inflow
distributor pipe 5a of the next section and is separated from
the outflow distributor pipe 6a by the plug 13' in the direction
in which this distributor pipe Sa extends, downstream of the
latter. Because distributor pipes and lines in the cooling sys-
tem are made by making deep bores in the carrier plate 14, the
distributor pipes 5, 6, 12 are straight and run parallel and
spaced from one another in the carrier plate 14. In addition,
the distributor pipe shown in solid lines runs in the lower level
ofthe carrier plate 14 with its sections in a line one behind the
other, kept spaced from one another either by a plug 13, 13' or
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by the material of the carrier plate 14 itself, if the respective
distributor pipe is constructed simply as a blind bore.

The connector lines, that is the inflow lines 7 and 7a, run (in
the lower level or on the lower plane) approximately perpen-
dicular to the direction in which the distributor pipes extend.
The outflow lines 8 and 84 lie parallel to the inflow lines 7 and
7a, in the lower level.

In the embodiment of FIG. 5, the so-called additional con-
nector lines or intermediate lines 9 are divided into an inflow
line branch 10 and an outflow line branch 11 which are
connected by way of the distributor pipe 12. These are the
lines and distributor pipes shown in dashed lines, which are
on the upper level of the carrier plate 14. This therefore
constitutes the basic system B. Moreover, there is a doubling
up of the basic system B, with a circuit according to FIG. 3
doubled so that the number of tool parts 1 or mould cores
through which there is successive flow is doubled. The two-
row cooling becomes four-row cooling.

Tracing the path of flow of the cooling fluid from the fluid
inlet 2 (top left in FIG. 5), the fluid flows through the inflow
distributor pipe 5 into the inflow line 7, through the first group
of tool parts 1 into the inflow line branch 10; and from there
(now on the upper level) into the intermediate distributor pipe
12. The fluid leaves this distributor pipe 12 through the out-
flow line branches 11, from which its flow acts on the second
group of tool parts 1, so that the cooling fluid flows through
the outflow line 8 into the outflow distributor pipe 6. An
extension to the latter develops into the inflow distributor pipe
5a, namely upstream of the second plug 13', and leaves this
distributor pipe Sa by way of the inflow line 74, through the
third group of tool parts 1 and into the inflow line branch 10a.
From here, the intermediate distributor pipe 12a receives the
fluid and discharges it through the outflow line branches 11a
into the fourth and last group of tool parts 1. The fluid then
flows through the latter into the outflow line 84, the outflow
distributor pipe 6a and out through the fluid outlet 3.

FIGS. 6 and 7 show a carrier plate in the form of a mould
core, in an embodiment taking more concrete form. FIG. 6
shows in plan view four-row cooling in the left-hand half and
two-row cooling in the right-hand half, although the number
ofbores is the same in both halves. The difference is that in the
right-hand half of the two-row cooling only a single plug 13
is arranged centrally in the plate 14, in the bottom right
distributor pipe 6; two plugs are arranged in the top left (upper
level) distributor pipe 5, 6.

With reference to FIG. 6, the embodiment with two-fold
cooling will first be explained, to the right of the dot-and-
dashed centre line 15. This relates to the second basic system
B in accordance with FIG. 3, as though seen in mirror image.
Flow is through only two groups of tool parts 1 in the form of
mould cores.

The cooling fluid flows from the fluid inlet 2 into the inflow
distributor pipe 5 arranged at the bottom, from which the
inflow lines 7, also lying at the bottom, are supplied. Between
these lines 7 and the inflow line branches 10 arranged above
them there is the first group of tool parts 1 in the form of
mould cores, which in FIG. 6 project vertically upwards
towards the viewer, in opposition to the direction of view. The
receivers for these mould cores or tool parts 1 can be seen as
circles (in FIG. 3, the viewer would look towards the tool
parts 1 by looking onto the arrow heads in the direction of the
arrows). The cooling fluid leaves the inflow line branch 10
through the undivided intermediate distributor pipe 12, into
which the fluid flows from the lower four line branches 10,
through the four outflow line branches 11 shown at the top in
FIG. 6 and out again to the right (still on the upper level).
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As shown diagrammatically in FIG. 3, the fluid flows out of
the upper outflow line branch 11 through the tool parts 1 and
into the outflow line 8, arranged parallel and underneath. This
outflow line 8 is connected on the right to the upper part of the
right-hand lower distributor pipe, that is the outflow distribu-
tor pipe 6, from which the cooling fluid leaves the carrier plate
14 by way of the fluid outlet 3.

In the left-hand half of the carrier plate 14 in FIG. 6, which
is shown in cross-section in FIG. 7 with the space for the two
different levels, more plugs are provided, that is in a manner
similar to that in FIG. 5 there is a plug 13" in the upper
distributor pipe 12 and, opposite and on the left, almost at the
edge of the plate 14 in the lower level, there are two plugs 13
and 13' in the distributor pipe 5, 6. By comparison with the
embodiment of the right-hand half the number of rows or
groups of tool parts 1 is doubled, from flow through two
groups or rows oftool parts 1 on the right-hand side there are
now four groups of tool parts 1 on the left-hand side. FIG. 5
can be used here for the purpose of orientation.

The fluid inlet 2 is arranged on the left and opens into the
inflow distributor pipe 5, made in the lower level of the carrier
plate 14. From there, the fluid flows through the inflow line 7
(the singular is used here although there are two parallel
inflow lines), above which the inflow line branch 10 arranged
in the upper level is bored. Between these there is again the
row or group of tool parts 1 through which the cooling fluid
flows on its path from the inflow line 7 to the inflow line
branch 10. The fluid flows off' into the intermediate distributor
pipe 12, which in FIG. 6 extends upwards, similarly to the
embodiment in the right-hand half, but with the difference
that this intermediate distributor pipe 12 ends in the upward
direction at the plug 13". The cooling fluid can once again
flow through the outflow line branches 11 located in the upper
level and then through the groups of tool parts 1 and the
outflow lines 8 located underneath. The lines 8 open at the
left-hand end of the carrier plate 14 into the outflow distribu-
tor pipe 6. This distributor pipe 6 receives the cooling fluid
and merges, in the outflow part (of the half) downstream
thereof, into the inflow distributor pipe 5a. This last ends at
the upper plug 13' and is therefore considered to be an inflow
part, because it permits inflow to the right into the inflow lines
7a. The cooling fluid then passes through the tool parts 1 into
the inflow line branches 10a arranged above the inflow lines
7a and away to the right, into the intermediate distributor pipe
124, which is separated from the distributor pipe 12 (at the
bottom) running in a line therewith by the plug 13". Finally,
the fluid flows out of this distributor pipe 12a through the
outflow line branches 11a through the groups of tool parts 1
into the outflow line 8a, through the outflow distributor pipe
6a and out through the fluid outlet 3. Once again, it is easier to
orient oneself from the diagrammatic illustration in FIG. 5.

Yet another embodiment is shown in the more concrete
form of a carrier plate 14 in FIG. 8. In the case of this
embodiment, the illustrations of the first basic system A can
be used for orientation, in other words in principle using F1G.
2. Approximately in the centre of the carrier plate illustrated
in plan view in FIG. 8 there are hatched areas in the connector
lines, which in FIG. 8 run from left to right, and also an
intermediate region approximately in the centre, in the dis-
tributor pipe on the right. These hatched areas indicate mate-
rial which has been left in place and which thus forms a block
or barrier, like a plug. This embodiment of FIG. 8 relates to
four-row cooling, similar to that in FIG. 4, in accordance with
the basic system A+B. The fluid flows from the fluid inlet 2
into the inflow distributor pipe 5 at the top and from there
downwards and to the left (lower level) into three parallel
inflow lines 7. Additional connector lines 9 (intermediate
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lines) are arranged above these in the upper level. Once again,
tool parts 1 are shown between the inflow line 7 and the
intermediate line 9, connected to the through-flow and in the
form of multiple circuits. A series of these tool parts 1 in the
form of mould cores comprises six mould cores, and flows
takes place through three rows at the same time. Thus, eigh-
teen mould cores are connected in parallel. The barriers, in
FIG. 8 designated 13 like the plugs for the sake of simplicity,
are only in the lower level of the inflow line 7, whereas in the
upper level of the intermediate line 9 the cooling fluid can
flow on to the next group of three times six tool parts 1. Flow
then takes place through the latter and is guided away through
the branch, first called an inflow line branch 10, and supplied
to the intermediate distributor pipe 12. The top three connec-
tor lines 9 are fed into the distributor pipe 12 arranged at the
top, as is shown diagrammatically in the left-hand half of FIG.
4 alongside the dashed line. If in FIG. 4 the cooling fluid
overshoots this line, by flowing on in the intermediate dis-
tributor pipe 12, the fluid will enter the other half, in other
words first the outflow line branches 11 in the lower level, and
flow out of these through the tool parts 1 to the upper level and
the additional connector line or intermediate line 9 and, in
FIG. 8, into the right-hand half of the plate 14. In that case, the
fluid already flows through the third group of tool parts in
cooling manner at this stage. In accordance with FIG. 8, the
fluid now flows in the bottom right quadrant of the plate 14
through the fourth and last group of tool parts 1 and into the
outflow line 8 in the lower level in order, from there, to flow
to the right into the outflow distributor pipe 6 and from there
out through the fluid outlet 3. Where necessary, FIG. 4 can be
used for orientation for completion of the flow path of the
cooling fluid.

FIG. 9 shows a carrier plate 14 of similar construction to
that in FIG. 8, but in which the barriers or plugs 13 arranged
in the centre of FIG. 8 can be imagined as missing, such that
the cooling fluid flowing off to the right from the inflow
distributor pipe 5 in the lower level flows into a respective
inflow line 7, which extends from left to right over most of the
length of the carrier plate 14 and connects to twelve tool parts
1. Flow through this first group of tool parts 1 is parallel in the
embodiment of FIG. 9. The cooling fluid leaves these tool
parts 1 (which are in the form of mould cores) on the upper
level through the additional connector line (intermediate line)
9, which opens on the right into the intermediate distributor
pipe 12. The latter receives the fluid from the bottom two rows
of in each case twelve tool parts 1 in FIG. 9 and guides it
upwards and, in a manner similar to that shown diagrammati-
cally in FIG. 3, discharges it into the outflow line branch 11
again. The latter is part of the additional connector line (inter-
mediate line) 9 and, like the intermediate line 9 described
above, which feeds the distributor pipe 12, is also an inflow
line branch 10. Once it has left the outflow line branch 11, the
cooling fluid then flows into the second and last group of tool
parts 1 and leaves the plate 14 by way of the outflow line 8 and
the outflow distributor pipe 6 through the fluid outlet 3. The
diagrammatic FIG. 3 can be used as orientation for illustra-
tion of this second basic system B.

LIST OF REFERENCE NUMERALS

1 Tool part

2 Fluid inlet

3 Fluid oudtlet

4 Core plate (=carrier plate)
5, Sa Inflow distributor pipe
6, 6a Outflow distributor pipe
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7, 7a Connector line—inflow line

8, 8a Connector line—outflow line

9, 9a Intermediate line (additional connector line)
10, 10a Inflow line branch of the intermediate line 9
11, 11a Outflow line bratch of the intermediate line 9
12, 124 Intermediate distributor pipe

Plug

13'Plug

13"Plug

14 Carrier plate

15 Centre line

The invention claimed is:

1. A cooling system for cooling tool parts (1) with the aid of
fluid guided from a fluid inlet (2) through connector lines (7,
8,9) to a fluid outlet (3), the tool parts (1) being connected in
the direction of through-flow between at least one connector
line (7, 8, 9) connected to the fluid inlet (2) and at least one
connector line connected to the fluid outlet (3), wherein,
between the at least one connector line (7) connected to the
fluid inlet (2) and the at least one connector line (8) connected
to the fluid outlet (3), at least one additional connector line (9;
10-12) and tool parts (1) which are in flow communication
therewith are placed in between such that, on a flow path, the
fluid flows through at least two tool parts (1) one after the
other and at least one of the fluid inlet (2)and the fluid outlet
(3) are each connected to a distributor pipe divided into at
least two separate sections by arrangement of at least two
blind bores or at least one plug.

2. A cooling system according to claim 1 wherein the
additional connector line (9) has two closed ends and is con-
nected on both the inflow side and the outflow side to the tool
parts (1).

3. A cooling system according to claim 1 wherein the
additional connector line (9) has two closed ends and is con-
nected on both the inflow side and the outflow side to the tool
parts (1).

4. A cooling system according to claim 2 wherein the
additional connector line (9) is divided into an inflow line
branch (10) and an outflow line branch (11), these being
connected by way of a distributor pipe.

5. A cooling system according to claim 4 wherein the
distributor pipes (5, 6, 12) are straight and run parallel and
spaced from one another in a plate (14).

6. A cooling system according to claim 4 wherein the
distributor pipes (5, 6, 12) are straight and run in a line, one
behind the other and spaced from one another, in a plate (14).

7. A cooling system according to claim 1 wherein a plural-
ity of additional connector lines (7', 7", 8', 8", 9", 9") running
parallel and spaced from one another are placed in between
connected tool parts (1).

8. A cooling system according to claim 1 wherein the
number of tool parts (1) through which flow successively
takes place is doubled, in a doubling of the base system.

9. A cooling system according to claim 1 wherein the
additional connector lines (9) are arranged in the plate (14) at
a different level from the connector lines (7, 8) connected to
at least one of the inlet (2) and (3).

10. A cooling system according to claim 1 where the tool
part (1) is a tube-shaped mould core of an injection mould for
injection moulding parisons made of synthetic material.

11. A cooling system according claim 4 wherein the dis-
tributor pipe (5, 6, 12) is divided by at least one plug (13, 13",
13"), inserted in flow-tight manner, into at least two separate
sections (5, 6).



