
Title: Plastic drain or inspection chamber portion with hollowwalled
circumferential wall, as well as mould assembly for manufacturing thereof
The invention relates to a drain manufactured from plastic. Such drains are
known. Among other things, they are applied as gully hole or inspection
chamber (or portion thereof) , in, for example, a sewage or drainage
system. Usually, the known drains comprise a bottom and a circumferential
wall surrounding this bottom, provided with openings for connection of the
drain to one or more pipes of the sewage or drainage system concerned. With
its open top side, the drain can be connected to a sealing drain cover or
to a (or another) portion of an inspection chamber such as an extending
shaft or a transition part. The invention also relates to said inspection
chamber portions . Such inspection chamber portions, such as drains,
shafts, or transition parts, can be manufactured by rotation moulding, for
example. Rotation moulding offers the advantage that it is possible to work
with a relatively light and thereby cheap mould assembly, because the
occurring process pressures are relatively low, at least in comparison with
other moulding methods. Due to this, rotation moulding is already
profitable with relatively small series of products. A further advantage is
that with rotation moulding, drains or inspection chamber portions which
are at least partly hollowwalled can be formed. Due to this, material can
be saved. A disadvantage of such drains or inspection chamber portions is
that the hollow-walled parts can deform easily under the influence of
forces acting thereon in use. This is especially disadvantageous when those
portions need to connect to external components in use, such as a drain
cover or a pipe, for example, or to another inspection chamber portion. A s
a result of the deformation, it is not possible to realise a proper
connection and/or a realised connection may leak. 



It is an object of the invention to provide a drain or a portion of an
inspection chamber, provided with a circumferential wall having a
hollow-walled section, wherein the problems of theknown drains or
inspection chamber portions are eliminated or at least reduced. To that
end, a drain or inspection chamber portion according to the invention is
characterised in that an internal wall and an external wall of the
hollow-walled section are locally abutted or connected to each other for
formation of reinforcements. These reinforcements are arranged such that
they jointly span the entire hollow-walled section in circumferential
direction, yet without forming therewith a continuous abutment or
connection between the internal wall and the external wall. By arranging
the individual reinforcements such that they jointly span the hollow-walled
section entirely or almost entirely, seen in circumferential direction,
optimal reinforcement is provided, as if a single continuous reinforcement
were provided. Due to this, a very effective reinforcement can be realised
in which the hollow-walled section, especially the internal and external
wall thereof, will not or hardly deform under the influence of forces
acting thereon in use. At the same time, the discontinuous arrangement of
the reinforcements enables manufacturing of the drain or the inspection
chamber portion in a mould cavity, because of the fact that all parts of
the mould cavity remain well accessible to be filled with plastic, also
those parts which are located behind or downstream with respect to the
reinforcements, seen in filling direction. The reinforcements can be
designed in various ways. For example, they can have an elongated shape,
wherein a longitudinal axis preferably extends in circumferential direction
of the drain or the inspection chamber portion. The reinforcements can also
have mutually different shapes and/or dimensions, wherein, for example,
elongated reinforcements are alternated by relatively short 



reinforcements. This can offer advantage in view of the releasability of
the mould parts with which the reinforcements concerned are realised, for
example. According to an aspect of the invention, the reinforcements can be
arranged in two or more rows extending along the drain or the inspection
chamber portion in circumferential direction. The reinforcements in the one
row can be offset with respect to the reinforcements in an adjacent row.
The reinforcements in adjacent rows can partly overlap each other, seen in
circumferential direction, but this is not necessary. By distributing
thereinforcements among a number of rows, the circumferential wall can be
reinforced along a certain axial length. For example, this is advantageous
when it is not exactly pre-determined which part of the circumferential
wall is going to provide for connection to an external component or another
inspection chamber portion. When, for example, use is made of a sealing
element between the circumferential wall of the drain or the inspection
chamber portion and said external component, the position of this sealing
element can be shifted along a certain axial distance. According to an
aspect of the invention, the hollow-walled section can extend along a part
of the circumference, for example, around one or more openings in the
circumferential wall. Besides, or alternatively, the hollow-walled section
can extend around the entire circumference of the drain or inspection
chamber. In that case, the reinforcements, seen in circumferential
direction, will also jointly enclose the entire circumference, which is
advantageous to the resistance to deformation of the hollow-walled section
and thus of the drain or the inspection chamber portion in its entirety,
especially in respect of radial loads. Naturally, the drain or the
inspection chamber portion can comprise several hollow-walled sections .
The or each hollow-walled section preferably extends around a coupling part
of the drain or the inspection chamber portion, such 



as a spigot end or a socket end, with which the drain or the inspection
chamber portion can be coupled to an external component in use, such as a
pipe, for example, or to another inspection chamber portion, such as a
shaft and/or a transition portion, for example. Due to this, the coupling
parts will not or hardly deform under the influence of external forces, as
a result of which they can connect well to the external components.
According to an advantageous aspect of the invention, a hollowwalled
coupling part can be realised as socket end. For the purpose of the proper
functioning of such a socket end, it is important that it has an accurately
manufactured internal dimension. The external dimension is of less
importance. In moulding, for example, rotation moulding of an inspection
chamber portion, such as a drain, it is the internal dimension of the
socket end which can be accurately controlled. This is caused by the fact
that the moulded inspection chamber portion will inevitably shrink during
cooling. In the process, the external surface of ,the socket end will
shrink awayfrom the mould wall, yet it is the internal surface which will
shrink in the direction of the mould wall. Hence, the external surface can
freely shrink to a certain extent, as a result of which the final external
dimension can vary through a certain range. On the other hand, the internal
surface is hindered in its shrinking process by the mould wall, and will
exactly assume the contours of this mould wall. Due to this, since these
contours can be manufactured .very accurately, the internal dimension of
the socket end can also be accurately controlled. Due to this, the socket
end will be able to snugly abut against a spigot end inserted therein.
Furthermore, the invention relates to a mould assembly for manufacturing a
drain or an inspection chamber portion according to the invention. The
mould assembly comprises an external mould and an internal mould, which, in
an assembled condition, define a forming cavity for forming the drain or
the inspection chamber portion therein. At the location of the
hollow-walled section to be formed, 



this forming cavity is provided with local constrictions, where the
distance between the external mould and the internal mould is so small that
an external wall formed against the external mould and an internal wall
formed against the internal mould contact each other at the location and
fuse with each other for formation of a reinforcement. Besides, the
constrictions are arranged such that they jointly span the entire
hollow-walled section to be formed, in circumferential direction, yet
without forming therewith a continuous constriction between the external
mould and the internal mould. Thus, the hollow-walled section can be
reinforced in an effective way, while the forming cavity still continuously
remains well fillable, at least is not prematurely sealed by moulding
material accumulating in the constrictions. For example, the constrictions
can be realised by locally deforming the internal mould and/or the external
mould inward, or providing the internal mould and/or the external mould
with local thickenings or bulges. Further advantageous embodiments of a
drain or inspection chamber portion according to the invention as well as a
mould assembly for manufacturing thereof are described in the further
subclaims . For sake of clarification, examples of embodiments of an
inspection chamber portion, especially a drain, and a mould assembly
according to the invention will be explained in more detail on the basis of
the drawing. In the drawing:FIG. 1 shows an inspection chamber, provided
with a drain according to the invention, in exploded, perspective view;
FIG. 2 shows the drain from Figure 1 , in sectional perspective view; FIG.
3 shows the hollow-walled section of the drain from Figure 1 and 2 in
further detail; FIG. 4 diagrammatically shows a mould assembly according to
the invention, for making the drain from Figure 1 and 2 , in crosssections;
FIG. 5 diagrammatically shows a part of a possible embodiment 



of an external mould, in perspective view; and FIG. 6 diagrammatically
shows an alternative embodiment of an external mould according to the
invention, in top view. Figures 1-3 show an example of an embodiment of a
drain 1 according to the invention, which can be part of an inspection
chamber 10 as shown in Figure 1 . The inspection chamber 10 further
comprises a shaft 12 and a transition part 14. The shaft 12 is intended to
adapt the height of the inspection chamber 10 to an intended overall depth.
The shaft 12 comprises a substantially cylinder-shaped body which can be
connected to the drain 1 through suitable coupling means, such as a spigot
and socket joint, for example. In the shown example of an embodiment, the
drain 1 is provided with a socket end 7 , and the shaft 12 is provided with
a spigot end 8 . In an alternative embodiment, the drain 1 can be provided
with a spigot end, and the shaft with a matching socket end. Between the
socket end 7 and the spigot end 8 , sealing means can be provided, such as
one or more elastic sealing rings 9 , for example, for establishing a
water-tight connection. In the shown example of an embodiment, the shaft 12
has a corrugated circumferential wall. Naturally, other embodiments are
possible. For instance, the circumferential wall can be provided with ribs.
Also, the corrugations can have another profile than shown. The transition
portion 14 is adapted to span possible diameter differences between the
shaft 12 and a provision for access. To that end, the transition portion 14
comprises a first end 16 which is fittingly connectable to the shaft 12,
and a second end 18 with a smaller diameter, which is fittingly connectable
to said provision for access. Again, for the purpose of connecting, use can
be made of a spigot and socket joint (as shown) , or other coupling means
knownper se. The transition part 14 can have a conical, curved, stepped or
otherwise tapered shape between said first and second end 16, 18. The drain
1 comprises a circumferential wall 2 with openings 5 for connection to one
or more pipes of, for example, a sewage system 



or a drainage system (not shown) . To that end, the openings 5 can be
provided with connecting sleeves (not shown) , which can be integrally
formed along, or be manufactured as separate components. The number of
openings 5 can differ per application, as well as the mutual location of
these openings 5 and/or their respective diameters. The drain 1 further
comprises a bottom 3 , which can be provided with a flow section 4
connecting to the openings 5 , which can have the shape of a channel, for
example. The bottom 3 can also be integrally formed along, or be
manufactured as separate component. The drain 1 can further be provided
with reinforcing ribs 6 , which can extend along at least a part of the
external circumference of the circumferential wall 2 , as shown. At a side
facing away from the bottom 3 , the circumferential wall 2 is provided with
a socket end 7 for receipt of earlier-mentioned shaft 12. A s can be seen
best in Figure 2 and 3 , the circumferential wall 2 comprises a
hollow-walled section 20 at the location of the socket end 7 , which
extends around the entire drain circumference in the shown case. Each of
the previously described inspection chamber portions, i.e. the shaft 12
and/or the transition part 14, can comprise such a hollow-walled section,
for example, near a socket or spigot end thereof. Therefore, the following
description in more detail of the hollow-walled section 20 of the drain 1
is of analogous application to possible hollow-walled sections in said
other inspection chamber portions 12, 14. The same is true in respect of
the description of the mould assembly 30 with which such a hollow-walled
section can be manufactured. The hollow-walled section 20 shown in Figure 2
and 3 has an external wall 21 and an internal wall 22, which are locally
fused with each other for formation of local reinforcements 25. In the
shown example of an embodiment, these reinforcements 25 help especially to
prevent deformation of the internal wall 22, so that 



this internal wall 22 can sealingly abut against a spigot end 8 of the
shaft 12 inserted in the socket end 7 and/or a sealing element 9 provided
around the spigot end 8 , around the entire circumference.A s can be seen
in Figure 1 , the reinforcements 25 comprise two types in the shown example
of an embodiment: relatively elongated reinforcements 25A, which extend
with a longitudinal axis in circumferential direction of the drain, and
relatively short reinforcements 25B, which are placed alternately between
the elongated reinforcements 25. The reinforcements 25A,B are arranged in
two rows 26 located above of each other, wherein the short reinforcements
25B are offset with respect to each other, and the elongated reinforcements
25A overlap each other, seen in circumferential direction. By arranging the
reinforcements 25 among at least two rows 26 , the area along which the
circumferential wall 2 , especially the socket end 7 , is reinforced is
enlarged, seen in axial direction. Due to this, the sealing between the
socket end 7 and the shaft 12 can be established along a relatively large
area, which is especially advantageous when it is not precisely clear in
advance where the intended sealing is going to be positioned. For example,
this can be the case with shafts 12 having a corrugated wall as shown in
Figure 1 . Depending on where this shaft is sawed off (in a recession or in
a top of the corrugation) , the shaft end 8 will reach deeper or less deep
in the socket end 7 . Naturally, the reinforcements 25 can be arranged in
more than two rows 26. For example, the previously described drain 1 can be
manufactured with the help of a mould assembly 30 as shown in Figure 4 , by
rotation moulding, for example. The shown mould assembly 30 comprises an
external mould 31 and an internal mould 32, between which, in assembled
condition, a forming or mould cavity 33 is defined, corresponding to the
drain 1 to be formed. The forming cavity 33 comprises at least a plug 35
for forming an opening 5 in the circumferential wall 2 of the drain 1 . In
the portion where the hollow-walled section 20 of the drain 1 is formed,
the forming 



cavity 33 further comprises a number of constrictions 36 for formation of
the reinforcements 25. In the shown example of an embodiment, these
constrictions are formed by providing the external mould 31 with bulges 40
which reach up unto a short distance S of the internal mould 32. This
distance S is smaller than two times the wall thickness of the external and
internal wall 21, 22 of the hollow-walled section 20 to be formed. Due to
this, said walls 21 will fuse with each other during moulding. For example,
the bulges 40 can be designed as shown in Figure 5 , wherein only a part of
the external mould 31 is shown. In thisvariant of an embodiment, all bulges
40 have substantially the same elongated shape. They are arranged in an
offset fashion with respect to each other, in two rows located above each
other (diagrammatically indicated with discontinuous lines), and such that
they jointly cover the entire circumference of the external mould 31, yet
do not constitute a continuous, internally closed bulge. Instead, passages
42 are formed between the bulges 40. Plastic can flow along there during
the filling of the forming cavity 33, as a result of which the entire
cavity 33 can be filled, also parts thereof which are located behind the
bulges 40, seen in filling direction. Figure 6 diagrammatically shows, in
top view, an alternative embodiment of an external mould 131 and an
internal mould 132 according to the invention, for manufacturing the drain
1 shown in the Figures 1-3. In this embodiment, the external mould 131 is
provided with relatively elongated bulges 140A for forming the elongated
reinforcements 25A, and relatively short bulges 140B for forming the short
reinforcements 25B. Again, these bulges 140A, B can be arranged in an
offset fashion with respect to each other in two or more rows located above
each other, corresponding to the desired reinforcement pattern. The shown
external mould 131 is composed of two halves 131A,B, which can be moved
apart in the direction of arrows A , i.e. 



substantially perpendicular to their interface D . The shape and location
of the bulges 140A, B is such that they are capable of releasing in said
direction of movement A . Naturally, other embodiments are possible,
wherein the bulges 40, 140 have another shape and/or are arranged
differently. In all cases, it is of importance that passages 42 are formed
between the bulges 40, 140, through which the entire mould cavity 33 can be
filled. Further, it is of importance that the bulges 40 jointly span at
least almost the entire length of the hollow-walled section 20, seen in
circumferential direction, so that intended section 20 is reinforced along
its entire length. According to an alternative embodiment, the bulges can
be arranged on the internal mould (not shown) . In such a case, the bulges
can be realised as collapsible cores, for example, in order to guarantee
the releasability of the internal mould. Such an embodiment can offer
advantage when the hollow-walled section 20 is a spigot end, for example.
In that case, the external wall 21 of thesection 20 can have a
substantially smooth shape, and thus sealingly abut against a socket end
placed on the spigot end. The previously described and shown principle is
applicable in each mould assembly in which hollow-walled products are
formed which need local reinforcement, such as a shaft 12 or transition
portion 14 of an inspection chamber, for example. The invention is not at
all limited to the examples of embodiments shown in the description and the
drawing. All combinations of (parts of) described and/or shown embodiments
are regarded as being covered by the concept of the invention. Moreover,
many variations thereto are possible within the framework of the invention
sketched by the claims.CLAIMS 1 . Drain or portion of an inspection
chamber, comprising a plastic circumferential wall, which circumferential
wall, in the case of the drain, is preferably provided with openings for
connection of the drain to one or more pipes, wherein the circumferential
wall 



comprises a hollow-walled section provided with an internal wall and an
external wall, wherein the internal wall and the external wall are locally
abutted against each other for formation of reinforcements, wherein the
reinforcements are arranged such that they jointly span the entire
hollow-walled section, in circumferential direction, yet without forming
one continuous abutment between the internal wall and the external wall. 2
. Drain or portion of an inspection chamber according to claim 1 , wherein
the hollow-walled section extends around the entire circumference of the
drain or the inspection chamber, respectively. 3 . Drain or portion of an
inspection chamber according to claim 1 or 2 , wherein the circumferential
wall comprises a coupling part for coupling of the drain or the inspection
chamber, respectively, to an external component, for example, a shaft,
wherein the hollow-walled section extends near or at the location of that
coupling part. 4 . Drain or portion of an inspection chamber according to
claim 3 , wherein the coupling part is a socket end. 5 . Drain or portion
of an inspection chamber according to any of the preceding claims, wherein
at least the circumferential wall is manufactured by rotation moulding. 6 .
Drain or portion of an inspection chamber according to any of the preceding
claims, wherein the reinforcements have mutually different shapes and/or
dimensions. 7 . Drain or portion of an inspection chamber according to any
of the preceding claims, wherein at least one of the reinforcements has an
elongated shape, wherein a longitudinal axis of the reinforcement concerned
extends in circumferential direction of the drain or the inspection
chamber, respectively.8. Drain or portion of an inspection chamber
according to any of the preceding claims, wherein the reinforcements are
arranged in rows extending along the circumference of the drain or the
inspection chamber, respectively. 9 . Drain or portion of an inspection
chamber according to claim 8 , 



wherein the reinforcements are offset with respect to each other in
adjacent rows. 10. Drain or portion of an inspection chamber according to
any of the preceding claims, wherein the reinforcements are offset with
respect to each other, such that they at least partly overlap each other,
seen in circumferential direction. 11. Mould assembly for manufacturing a
drain or portion of an inspection chamber according to any of the preceding
claims, wherein the mould assembly comprises an external mould and an
internal mould, which, in assembled condition, define a forming cavity for
- forming therein the drain or a portion of an inspection chamber, wherein,
at the location of the hollow-walled section to be formed, the forming
cavity is provided with local constrictions where the distance between the
external mould and the internal mould is locally so small that an external
wall of the hollow-shaped section to be formed, formed on the location
against the external mould, and an internal wall formed against the
internal mould, respectively, fuse with each other for formation of a
reinforcement, wherein the constrictions are arranged such in the forming
cavity that they jointly span the entire hollow-walled section to be
formed, in circumferential direction, yet without forming therewith a
continuous constriction between the external mould and the internal mould.
12. Mould assembly according to claim 11, wherein the constrictions are
formed by providing the external mould and/or the internal mould with
bulges at a side facing each other. 13. Mould assembly according to claim
12, wherein the external mould comprises two halves, each provided with
bulges, wherein the halves are movable apart in a direction substantially
perpendicularto their interface, and wherein design and location of the
bulges is such that they are capable of releasing in said direction of
movement of the mould halves. 


