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(57) Abstract \ " \16 /

In many heat exchangers is used a system of a large number of glass tubes, which are endwise connected with op-
posed holder plates, and it is hereby a problem to achieve an easy mounting of the tubes and at the same time a sealed, but
non-stiff connection between the tube ends and the holder plates. According to the invention an advantageous connection
is achieved by producing the hoider plates as moulded elements (14), e.g. made of an artificial resin, with the use of a
mould having a plurality of upstanding core stubs (6) each provided with a seat groove (8) for an O-ring (10). Prior to the
moulding operation an O-ring (10) is mounted on each of the stubs (6), and by the moulding operation corresponding seat
grooves (18) will be formed in the moulded member. When the moulded member (14) is rejected from the mould the O-
rings (10) will remain in the moulded seat grooves and thus be drawn off the stubs (6), whereafter the moulded member
(14) is immediately usable for receiving tube ends (20) through the moulded holes (16) and their associated O-rings (10).
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A method of manufacturing a multi tube holder plate

element, e.g. for heat exchangers.

The present invention relates to a method of manu-
facturing a plate element having a plurality of holes
for sealingly receiving respective tubes or tube ends,
particularly for use in heat exchangers of the type
comprising a plurality of glass tubes mounted between
opposed holding walls. It is well known that a quite
effective type of heat exchanger is produceable by
mounting a plurality of parallel glass tubes between
two opposed holding walls of a heat exchanger chamber,
and in that connection it is an almost traditional
problem how to work out the sealed connection between'
the tube ends aﬂd the holding walls in or adjacent
the respective holes therein. For various reasons it
is in practice preferred that the tube ends be held
inside the holes, i.e. by the tube ends being received

E)

in the holes rather than abutting their edge portions

axially. The tube ends must not be entirely rigidly
held{ but the known solutions of this holding problem
are rather expensive.. | '

It is the purpose of the invention to provide a
holding arrangement which is well suited for the
purpose and even cheap and easy to provide in a
running production.

The invention ié based on a moulding technique,
whereby the holder plate is produced by moulding. This
has previously been suggested, but without real success.
The characterizing features of the invention are that
the holding plate is moulded in a mould provided with
core stubs at the places where the holes are desired,
and that an O-ring or a similar resilient sealing ring

is placed in a seat groove on each core stub in such a
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manner that by the moulding process the moulding material

is shaped with the corresponding holes, in the walls
of which there will automatically be formed a seat groove
for the O-ring as projecting partially from the core
stub surface, whereafter upon the setting of the mould-
ing material the core stubs are retracted so as to leave
the O-rings located in the moulded seat grooves. Since
the rings were originally slightly projecting into the
seat grooves of the core stubs they will, upon the de-
moulding, be correspondingly projecting inwardly from
the walls of the holes, and when the holes are shaped
with a diameter only slightly larger than the exterior
tube diameter, then the tubes will be mountable in an:
ideal manner, namely held sealingly and safely by means
of the O-rings, and yet not in any stiff manner.

In the following the invention is described in
more detail with reference to the drawing, in which:-

Fig. 1 is a perspective view of a corner section
of a mould for the production of a holder plate accord-
ing to the iﬂvention, .

Fig. 2 is a sectional view thereof, and

Fig. 3 is a corresponding sectional view of a holder
plate as produced in-the mould.

The mould shown in Figs. 1 and 2 has a mould bottom
2 with upright lateral edges 4 and a plurality of core
stubs 4, which are conically converging upwardly from
the mould bottom 2. Typically the mould may be adapted
for the production of holder plates having a surface
area of some 50x60 cm and having 400-500 holes, i.e.
the mould has a corresponding number of core stubs 6
for forming the holes, these being adapted to receive
the ends of glass tubes having an exterior diameter of
15 mm. The stubs 6 are provided with annular seat
grooves 8 for O-rings 10, and prior to each mould
operation an O-ring 10 is placed in the seat groove
8 of each of the stubs 6.
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Thereafter a suitable moulding material is poured
into the mould, preferably a two component artificial
resin compound, if desired with a reinforcing fibre
material mixed into the compound or placed in the mould
prior to the moulding operation.

When the moulding compound has set the moulded mem-
ber is caused to be released from the mould by means
of suitable rejectors as shown at 12 in Fig. 2, and
the moulded and released member 14 will hereby, as
shown in Fig. 3, be provided with holes 16 correspond-
ing to the stubs 6, these holes by the very moulding
process being shaped with seat grooves 18 for the O~
rings 10. It is experienced in practice that the seat
grooves 18 by the rejection of the moulded member 14
from the mould will bring along the‘O—rings 10, i.e.
without these remaining on ths stubs 6. This effect is
presumably due to the fact that the moulded seat grooves
18 for the O-rings will automatically fit completely
against the outside of the O-rings, while the ring Fit
against the bottom of the stub grooves 8 will be less
perfect. Besides it will of course be important that
the O-rings are sufficiently resilient or compressible
to allow for their material to be cbmpressed radially
by the rejection of the moulded member 14, since other-
wise the O-rings by the said rejection would be in-
fluenced by forces seeking to cut them along a diame-
trical plane as seen in each cross section of the rings.
Moreover the cross section of the grooves 8 should be
arched along less than 180°, e.g. some 1400, and the
grooves should be prepared so as to closely fit the
O-rings in order to prevent the moulding material from
entering any space between the groove and the ring.

For facilitating the rejection of the moulded
member the portions of the stubs 6 which are located
above the grooves 8 may be prepared with a conicity
smaller than that of the stub portions underneath the
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grooves.
When the holder plate is moulded from e.g. a glass
fibre reinforced artificial resin a certain moulding
shrinkage should be aforeseen, and a.o. for this reason
it may be preferable that the seat grooves 8 on the
stubs 6 exert a slight expanding effect on the O-rings.
As shown in the right hand side of Fig. 3 the !
moulded member 14 will be immediately ready to receive
the ends of tubes 20, with which it is adapted to be
used. When the tubes in hundreds are to be mounted be-
tween two parallel plate members 14 for use in a heat
exchdnger housing it will be practical to mount the
tubes one by one by pushing them through the respective
holes in one of the plate members, because it will be
very difficult to mount the other plate member upon
all the tubes being premounted as shown in Fig. 3.
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" CLAIM:

A method of manufacturing a plate element having
one or more holes for receiving tubes or tube ends in
a sealed manner, particularly for use in heat exchangers
of the type comprising a plurality of glass tubes
mounted between opposed holding plate elements, charac-
terized in that the plate element (14) is produced by
moulding in a mould provided with hole forming core
stubs (6) showing annular seat grooves (8) for O-rings
(10) which, when premounted on said stubs (6), are
preferably projecting from the stub surface by more than
half their cross section, such that the moulded member
(14) when rejected from the mould will bring along the
O-rings (10), which are thereafter projecting inwardly
from the inner surfaces of the holes (16) as provided
in the moulded member (14) by the said stubs (6).
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