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(57) A flow-through member (1) which is suitable for
being positioned in a connecting passage of an expan-
sion tank in order to define a first flow-through passage
(30) and a second flow-through passage (40) comprises
a basic part (1a), by means of which the flow-through
member (1) can be secured in the connecting passage,
and a flow-guidance element (14) which is movably con-
nected to the basic part (1a) and has an inlet opening
(8) which can direct itself towards the upstream direc-
tion of a flow which is present in the flow passage 50 at
least during operation.
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Description

[0001] The invention relates to a flow-through mem-
ber for an expansion tank according to the preamble of
claim 1.

[0002] A flow-through member of this nature is
known, for example, from DE 296 21 353-U. When
secured in the connecting passage, the flow-through
member forms at least two passages in the connecting
passage of the expansion tank. With the aid of a con-
ventional connection piece, a through-flow expansion
tank which is formed in this way is connected to a pipe
of a water supply system. The flow-through member
projects through a connection socket of the connection
piece, one end of the flow-through member extending
all the way into a flow passage in the water supply sys-
tem. An inlet opening and an outlet opening are
arranged in the corresponding end, which openings are
on opposite sides of the end of the flow-through mem-
ber, with their axes substantially parallel to the centre
axis of the flow passage.

[0003] A drawback of the known flow-through mem-
ber is that it is extremely complex and is therefore
expensive to produce.

[0004] Another drawback of the known flow-through
member is that it has to be positioned in a predeter-
mined orientation in the connection piece so that it has
the proper orientation in the flow passage of the water
supply system.

[0005] The object of the present invention is to pro-
vide a flow-through member which does not have the
abovementioned drawbacks.

[0006] This object is achieved with a flow-through
member according to claim 1.

[0007] The flow-through member according to the
invention is relatively simple and therefore unexpensive.
The orientation of the flow-guidance element can be
independent of the orientation of the basic part.

[0008] The invention also relates to an expansion
tank provided with a flow-through member according to
the invention.

[0009] The invention will be explained in the follow-
ing description of preferred embodiments of a flow-
through element according to the invention, with refer-
ence to the appended drawing, in which:

Figure 1 shows a cross-sectional view of a pre-
ferred embodiment of a flow-through member,
Figure 2 shows a cross-sectional view of the flow-
through member shown in Figure 1, which is
arranged in a connection nipple of an expansion
tank which is connected to a water supply system,
Figure 3 shows a cross-sectional view of a flow-
through member which can be fitted into an expan-
sion tank from the outside,

Figure 4 shows a cross-sectional view of a flow-
through member without an inner sleeve, and
Figure 5 shows a plan view of a flow-through mem-
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ber with a V-shaped directing element.

[0010] The flow-through member 1 which is shown
in Figure 1 comprises a basic part 1a with a cylindrical
sleeve 4 which is preferably circular in cross section.
One end of the cylindrical sleeve 4 has a flange edge 5,
by means of which the basic part 1a can bear against
an internal surface of an expansion tank 3 (cf. Figure 2).
That end of the cylindrical sleeve 4 which is provided
with the flange edge 5 forms a first connection end of
the flow-through member 1, by means of which the flow-
through member 1 can be placed in communication with
a liquid-holding space of the expansion tank 3 in which
the flow-through member 1 is mounted. The opposite
end of the flow-through member 1 forms a second con-
nection end, by means of which the flow-through mem-
ber 1 can be placed in communication with a flow
passage of a water supply system.

[0011] The outside contour of the cylindrical sleeve
4 substantially corresponds to the inside contour of the
connection nipple 2 of the expansion tank 3 in question,
the connection nipple 2 defining a connecting passage
of the expansion tank 3. The cylindrical sleeve 4 can be
fitted into the connection nipple 2, and friction between
an inner surface of the connection nipple 2 and an outer
surface of the cylindrical sleeve 4 brings about coupling
between the cylindrical sleeve 4 and the connection nip-
ple 2. The coupling can be made stronger by arranging
elastically deformable clamping edges on the outer cir-
cumference of the cylindrical sleeve 4, so that the cylin-
drical sleeve 4 can be fixed immovably in the connection
nipple by means of a press-fit. The cylindrical sleeve 4
preferably extends from the inner surface of the expan-
sion tank 3 to an outer edge of the connection nipple 2.
[0012] The basic part 1a furthermore comprises an
inner sleeve 7 which is preferably arranged concentri-
cally in the cylindrical sleeve 4. Spacers 6 ensure that
the inner sleeve 7 is positioned concentrically in the
cylindrical sleeve 4.

[0013] The space inside the inner sleeve 7 forms at
least part of a first flow-through passage 30, and the
space between the cylindrical sleeve 4 and the inner
sleeve 7 forms a second flow-through passage 40.
[0014] The inner sleeve 7 preferably extends from
the first connection end of the flow-through member 1 to
the plane of the outer edge of the connection nipple 2.
[0015] A preferably tubular flow-guidance element
14 is arranged in the inner sleeve 7. In the preferred
embodiment of the flow-through member according to
the invention which is illustrated, the flow-guidance ele-
ment 14 is arranged rotatably in the inner sleeve 7. The
inner sleeve 7 has an internal diameter which is
stepped, so that a stop 19 is formed, defining the maxi-
mum depth for the flow-guidance element 14 to be
placed in the inner sleeve 7. To prevent the flow-guid-
ance element 14 from being able to slide out of the inner
sleeve 7, an encircling rib 15 is arranged on the outer
circumference of the flow-guidance element 14, in the
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vicinity of that end of the flow-guidance element 14
which has been pushed into the inner sleeve 7. An
associated groove 16, which interacts with the rib 15 in
order to lock the flow-guidance element 14 in the inner
sleeve 7, is arranged in the inner wall of the inner sleeve
7. The dimensions of the rib 15 and the groove 16 allow
a rotary movement of the flow-guidance element 14.
Obviously, the rib 15 may also be arranged on the inner
wall of the inner sleeve 7, with the associated groove 16
on the outer circumference of the flow-guidance ele-
ment 14.

[0016] To allow elastic deformation of the flow-guid-
ance element 14 when it is arranged in the inner sleeve
7, the flow-guidance element 14 may have an incision
which extends from the end which has been pushed into
the inner sleeve 7, over a predetermined distance in the
longitudinal direction of the flow-guidance element 14.
The flow-guidance element 14 is fitted into the inner
sleeve 7 from the side of the second connection end of
the flow-through member 1.

[0017] Preferably, two or more grooves 16 are
formed in the inner wall of the inner sleeve 7. In this way,
it is possible to adapt the distance by which the flow-
guidance element 14 extends outside the basic part 1a
to a connecting member which is used to connect the
expansion tank in which the flow-through member 1 is
arranged to the water supply system. The free end of
the flow-guidance element 14 lies at a distance from the
basic part 1a. At the free end, an inlet opening 8 is
arranged on the circumference of the tubular flow-guid-
ance element 14. At the free end the flow-guidance ele-
ment 14 has a bended end wall which also defines a
part of the contour of the inlet opening 8 (fig. 1). The
inlet opening allows water to flow into the flow-guidance
element 14, the direction of flow as the water flows in
forming an angle with the centre axis of the flow-guid-
ance element 14. The free end of the flow-guidance ele-
ment 14 is shaped in such a way that a liquid which is
flowing inwards through the inlet opening 8 at least dur-
ing operation flows to the first connection end of the
flow-through member 1 via the first flow-through pas-
sage 30.

[0018] If an expansion tank which is provided with a
flow-through member 1 according to the invention is
used in a water supply system, the expansion tank is
connected to the water supply system in such a manner
that the first connection end of the flow-through member
1 is in communication with a flow passage in the water
supply system. The flow-guidance element 14 projects
so far beyond the basic part 1a that the free end which
has the inlet opening 8 is located in the flow passage in
question, all this in such a manner that the outlet open-
ing can direct itself towards the upstream direction of a
flow which is present in the flow passage at least during
operation.

[0019] Figure 2 shows part of the expansion tank 3
(in cross section) in which a flow-through member 1
according to the invention is arranged. During assembly
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of the expansion tank 3, the basic part 1a is pressed
into the connection nipple 2 of the expansion tank 3 so
far that the flange edge 5 bears against the inner wall of
the expansion tank 3.

[0020] The connection nipple 2 is provided with an
external screw thread, so that the expansion tank 3 can
be screwed into a suitable connecting means of a water
supply system.

[0021] The expansion tank shown in Figure 2 is
connected to the water supply system with the aid of a
conventional T-piece 9. The T-piece 9 has a first connec-
tion sleeve 10 and a second connection sleeve 11 which
are coaxial and between which a main flow passage 50
is formed. The T-piece 9 also has a connection socket
12, the centre axis of which is preferably perpendicular
to the common centre axis of the first connection sleeve
10 and the second connection sleeve 11. Moreover, the
connection socket 12 is provided with an internal screw
thread, by means of which the T-piece 9 can be screwed
onto the connection nipple 2, which is provided with an
external screw thread, of the expansion tank 3.

[0022] When the T-piece 9 has been screwed on to
the connection nipple 2, the free end of the flow-guid-
ance element 14 which has the inlet opening 8 is situ-
ated between the first connection sleeve 10 and the
second connection sleeve 11, in the main flow passage
50. The free end of the flow-guidance element 14 is
preferably located substantially at the level of the com-
mon centre axis of the first connection sleeve 10 and the
second connection sleeve 11. In the position shown in
Figure 2, the inlet opening 8 faces towards the first con-
nection sleeve 10.

[0023] If water flows from the first connection sleeve
10, via the main flow passage 50, towards the second
connection sleeve 11, at least some of the water will
flow through the inlet opening 8 in the flow-guidance
element 14 and will be diverted towards the expansion
tank 3. To achieve this effect, a surface which is defined
by the contour of the inlet opening 8 has a projected sur-
face which lies on a plane which is perpendicular to the
centre axis of the flow passage 50. The thrust pressure
causes an increase in pressure in the first flow-through
passage 30, while in the downstream direction of the
main flow through the T-piece 9 the pressure of the
water is reduced with respect to the flow-guidance ele-
ment 14. This results in flow from the first flow-through
passage 30, via an axial opening 17 in the inner sleeve
7, at the first connection end of the flow-through mem-
ber 1, through the second flow-through passage 40 to
the main flow passage 50. At the level of the flange
edge 5, the water flowing out of the axial opening 17
flows radially outwards and then back through the sec-
ond flow-through passage 40 towards the flow passage
50.

[0024] In order to ensure that the flow-guidance ele-
ment 14 is positioned correctly, with the inlet opening 8
facing upstream, a directing element 18 is arranged on
the outer surface of the flow-guidance element 14, in
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the vicinity of the free end. When water flows past the
directing element 18, the water exerts a force which is
directed in the direction of flow on the directing element
18. If the surface of the directing element 18 forms an
angle with the direction of flow of the flowing water, the
force which the water exerts on the directing element 18
causes a moment force, with the result that the flow-
guidance element 14 rotates until the surface of the
directing element 18 substantially coincides with the
direction of flow. The directing element 18 thus acts as
a vane.

[0025] The expansion tank 3 having the flow-
through member 1 according to the invention is suitable
for any system of pipes which has a connection socket
12 with dimensions which corresponds to the dimen-
sions of the connection nipple 2 of the expansion tank 3.
The connection socket 12 may also, for example, be
welded directly onto a pipe in the system of pipes. Obvi-
ously, the expansion tank 3 may also be connected to
the system of pipes in other ways, for example with the
aid of a nut.

[0026] The cylindrical sleeve 4 and the inner sleeve
7 are concentric in the preferred embodiment illustrated
in Figures 1 and 2. The inner sleeve 7 is positioned in
the cylindrical sleeve 4 with the aid of four spacers 6.
The number of spacers is preferably 3 or more, so that
the inner sleeve 7 is positioned in the cylindrical sleeve
4 in a stable, vibration-free manner. Preferably, the
cylindrical sleeve 4, the spacers 6 and the inner sleeve
7 form a single unit.

[0027] Figures 3 and 4 show two variants of the
flow-through member 1, which can be arranged in the
connection nipple 2 of the expansion tank 3 if it has not
already been provided with the flow-through member 1
during assembly.

[0028] The flow-through member 1 shown in Figure
3 corresponds to the flow-through member 1 shown in
Figure 2, except that the flange edge 5 has been
removed from the basic part 1a and the basic part 1a is
provided with a flange 21 on the side of the second con-
nection end of the flow-through member 1. When the
basic part 1a is mounted in the connection nipple 2, the
flange 21 bears against the outer edge of the connec-
tion nipple 2. If a suitable material is selected, the flange
21 can be used as a sealing ring between the connec-
tion nipple 2 and the connection socket 12.

[0029] In the flow-through member 1 illustrated in
Figure 4, the inner sleeve 7 has been eliminated and
grooves 16 are arranged in the spacers 6, in which
grooves the rib 15 of the flow-guidance element 14 can
be positioned. In this case, the flow-guidance element
14 extends at least as far as the first connection end of
the flow-through element 1. If desired, openings may be
formed in that end of the flow-guidance element 14
which is located in the vicinity of the first connection
end, through which openings water can flow in the radial
direction.

[0030] Figure 5 shows the flow-through member 1
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shown in Figure 1, with a V-shaped directing element 18
arranged on the flow-guidance element 14. Conse-
quently, the flow-guidance element 14 will rotate into the
correct position more quickly. Moreover, the V-shaped
directing element 18 causes downstream turbulence in
the water, resulting in a greater difference between the
pressure in the first flow-through passage 30 and the
pressure in the main flow passage 50 downstream of
the flow-guidance element 14. This has a beneficial
effect on the flow through the expansion tank 3.

[0031] Preferably, the flow-through member accord-
ing to the invention is made from a material which is
simple to process, such as a plastics material. Obvi-
ously, the flow-through member may also be made from
any other material which is suitable for use in a water
supply system, such as stainless steel or brass.

[0032] The embodiments described above are
given as non-limiting examples. It will be clear to a per-
son skilled in the art that numerous changes and modi-
fications may be made to the exemplary embodiments
without departing from the scope of the invention as
defined in the appended claims.

[0033] For example, it is possible to replace the
basic part 1a by a sealing ring with spacers in which the
flow-guidance element 14 can be rotatably arranged. A
flow-through member 1 of this nature can be arranged
in an expansion tank which has already been assem-
bled.

[0034] Furthermore, the first flow-through passage
30 and the second flow-through passage 40 may be
eccentric with respect to one another.

[0035] Also, the basic part 1a may comprise a solid
part with a first hole in which the flow-guidance part 14
can be arranged, and a plurality of drilled holes with a
smaller diameter than the diameter of the first hole, in
order to allow water flowing through the first hole to flow
back.

[0036] In another embodiment, the inlet opening 8
and the directing vane 18 are arranged in or on a sepa-
rate element which is positioned rotatably over an axial
opening at the free end of the flow-guidance element
14.

[0037] The flow-guidance element 14 may be pro-
vided, on the side of the inlet opening 8, with a project-
ing edge which is perpendicular to the outer
circumference and closes off part of the second flow-
through passage 40.

Claims

1. Flow-through member (1) which is suitable for
being positioned in a connecting passage of an
expansion tank in order to define a first flow-
through passage (30) and a second flow-through
passage (40) in the connecting passage, the flow-
through member (1) comprising a basic part (1a),
by means of which the flow-through member (1)
can be secured in the connecting passage, and a
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flow-guidance element (14) , which is connected to
the basic part (1a) and has an inlet opening with an
inlet direction which forms an angle with the centre
axis of the flow-guidance element (14), character-
ized in that the flow-guidance element (14) is mov-
ably connected to the basic part (1a).

Flow-through member according to claim 1,
wherein the flow-guidance element (14) is rotatably
connected to the basic part (1a).

Flow-through member according to claim 2,
wherein the flow-guidance element (14) is substan-
tially cylindrical and is arranged in an axially dis-
placeable manner in the basic part (1a), the basic
part (1a) being provided with first coupling means
which interact with associated second coupling
means arranged on the flow-guidance element
(14), so that the flow-guidance element (14) can be
arranged in at least two positions, which are axially
offset with respect to one another, in the basic part
(1a), the coupling means being designed to lock the
axial position of the flow-guidance element (14) in
the basic part (1a) and to allow rotation of the flow-
guidance element (14).

Flow-through member according to one of claims 1-
3, wherein the flow-guidance element (14) is pro-
vided with directing means in order to direct the
inlet opening towards the upstream direction of a
flow around the flow-guidance element (14) at least
during operation.

Flow-through member according to claim 4,
wherein the directing means comprise a directing
vane (18), the directing vane (18) being substan-
tially planar and being arranged on the outer cir-
cumference and on the side which lies opposite to
the inlet opening of the flow-guidance element (14),
in a plane running through the centre axis of the
flow-guidance element (14).

Flow-through member according to claim 4,
wherein the directing means comprise a directing
element which is substantially V-shaped in cross
section, the bisector plane of the V-shaped direct-
ing element being a plane which runs through the
centre axis of the flow-guidance element (14).

Flow-through member according to one of claims 1-
6, wherein which the flow-guidance element (14)
comprises a substantially tubular flow part and an
inlet part, a first axial end of the tubular flow part
being connected to the basic part (1a), and the
rotatable inlet part being arranged at a second axial
end, which lies at a distance from the basic part
(1a), of the tubular flow part, the inlet part being
provided with the inlet opening (8).
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8. Expansion tank provided with a flow-through mem-
ber (14) according to one of claims 1 to 7.
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