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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.
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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.






