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Description

Technical field of the Invention

[0001] The present invention relates generally to the
field of devices for submerged gas distribution systems,
which devices are suitable for use in treatment of domes-
tic and industrial waste water. The present invention re-
lates specifically to the field of gas distribution assemblies
having low buoyancy, which gas distribution assemblies
are suitable for use in a waste water treatment plant in
order to distribute compressed gas/air into the liquid to
be treated. The gas distribution assembly comprises an
outer pipe having a first end and a second end, an inner
pipe at least partly located inside said outer pipe and
having a first end and a second end, a gas supply cham-
ber being defined by said outer pipe and said inner pipe,
means for supplying compressed gas to said gas supply
chamber, a first end connection connecting the first end
of the outer pipe and the first end of the inner pipe, and
leaving an orifice of the first end of the inner pipe open
outwards, a second end connection connecting the sec-
ond end of the outer pipe and the second end of the inner
pipe, and leaving an orifice of the second end of the inner
pipe open outwards.

[0002] Thus, an inventive gas distribution assembly
presents an open ended internal space which can be
filled by the liquid into which said gas distribution assem-
bly is lowered in order to lower the buoyancy of the gas
distribution assembly, without using numerous additional
weights.

Background of the Invention

[0003] In awaste water treatment process, one impor-
tant process step is to oxygenate the waste water in order
to promote biological consumption and removal of dis-
solved and suspended waste material. Aeration/oxygen-
ation is performed in a naturalwaste waterimpound, such
as lakes, ponds, or the like, or in a man-made waste
water impound, such as tanks, basins, racetracks, la-
goons, or the like, by using submerged gas distribution
systems comprising a large number of diffuser members,
also called aeration devices. In most cases the waste
water impound is made of metal of concrete. Such gas
distribution systems are also known as gas distribution
grids. Compressed gas, such as air or other treatment
gas containing some form of oxygen, is supplied to the
submerged gas distribution system and then the com-
pressed gas is diffused/discharged into the liquid by
means of said numerous diffuser members as small bub-
bles. As these bubbles rise buoyantly through the liquid,
oxygen in the bubbles dissolves into the waste water.
Bacteria are supplied to the waste water in the treatment
process in order to consume the waste in the liquid, and
the life processes of bacteria is supported by the oxygen.
Other treatment gases, not necessarily containing oxy-
gen, may be distributed through the gas distribution sys-
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tem for other purposes, such as for cleaning the small
discharge openings of the diffusers.

[0004] Inmany applicationsthe gasdistribution system
is liftable, i.e. removable from the basin, in order to facil-
itate the service and cleaning of the gas distribution sys-
tem and the basin, respectively. In order to make the
anchorage as well as the removal of the gas distribution
system easier, prior art gas distribution systems accord-
ing to the introduction above have been developed, i.e.
gas distribution systems as the one disclosed in DE 36
24 580 and DE 35 14 028. Older gas distribution systems
needed a lot of additional weights to outweigh the large
buoyancy of the gas distribution system, however the
extraweights also made the gas distribution system more
cumbersome to remove from the basin. Gas distribution
systems according to DE 36 24 580 and DE 35 14 028
comprise an internal space delimited by an open ended
inner pipe, which internal space is filled with liquid during
lowering in order to reduce the buoyancy, during hoisting
the liquid is automatically emptied from the internal space
when the gas distribution system is hoisted above the
liquid surface.

[0005] However, known low buoyancy gas distribution
assemblies according to the introduction, and shown in
DE 36 24 580 and DE 35 14 028, are only made for tube
diffusers of limited length. Thereto, it is time consuming
to arrive at the exact corresponding length of the inner
pipe and the outer pipe, which is crucial in order to obtain
a faultless and leakage free tube diffuser of the known
type.

[0006] EP 1128 121 discloses an assembly according
to the preamble of claim 1.

Object of the Invention

[0007] The present invention aims at obviating the
aforementioned disadvantages and failings of previously
known gas distribution assemblies, and at providing an
improved gas distribution assembly. A primary object of
the present invention is to provide an improved gas dis-
tribution assembly of the initially defined type which is
easier to prepare and assemble.

[0008] It is another object of the present invention to
provide a gas distribution system, which can be used in
connection with coarse bubble as well as fine bubble dif-
fuser members. It is yet another object of the present
invention to provide a gas distribution assembly, which
can be used in connection with different types of fine
bubble diffuser members, such as discs, tubes and pan-
els.

Summary of the Invention

[0009] According to the invention at least the primary
object is attained by means of the initially defined gas
distribution assembly having the features defined in the
independent claims. Preferred embodiments of the
present invention are further defined in the dependent
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claims.

[0010] Accordingto the presentinvention, there is pro-
vided a gas distribution assembly of the initially defined
type, wherein the inner pipe comprises a first pipe mem-
ber including said first end of the inner pipe and a second
pipe member including said second end of the inner pipe,
the first pipe member and the second pipe member being
in telescopic engagement with each other. A telescopic
engagement between the first pipe member and the sec-
ond pipe member of the inner pipe render it possible to
use larger tolerances in length of the outer pipe and the
inner pipe without jeopardizing the operation of the gas
distribution assembly.

[0011] Inapreferred embodimentofthe presentinven-
tion, the outer pipe comprises at least one gas discharge
opening located between said first end and said second
end, said at least one gas discharge opening being in
fluid communication with said gas supply chamber.
[0012] According to another preferred embodiment,
the second end connection comprises a branch conduit
and an end cap, the branch conduit comprising said
means for supplying compressed gas to said gas supply
chamber. By using a branch conduit several gas distri-
bution assemblies may be connected to each other.
[0013] According to yet another preferred embodi-
ment, the outer pipe comprises a first pipe member in-
cluding said first end of the outer pipe and a second pipe
member including said second end of the outer pipe, and
wherein a branch conduit is arranged between and con-
necting said first pipe member and said second pipe
member of the outer pipe, the branch conduit comprising
said means for supplying compressed gas to said gas
supply chamber.

[0014] According to another preferred embodiment,
the first pipe member and the second pipe member of
the inner pipe are concentric, the second pipe member
of the inner pipe is inserted into the first pipe member of
the inner pipe, two O-rings being arranged between an
outer surface of the second pipe member and an inner
surface of the first pipe member of the inner pipe.
[0015] Further advantages with and features of the in-
vention will be apparent from the other dependent claims
as well as from the following detailed description of pre-
ferred embodiments.

Brief description of the drawings

[0016] A more complete understanding of the above-
mentioned and other features and advantages of the
present invention will be apparent from the following de-
tailed description of preferred embodiments in conjunc-
tion with the appended drawings, wherein:

Fig. 1 is a schematic partly exploded cross sectional
side view of an inventive gas distribution as-
sembly according to a first embodiment,

Fig. 2 is a schematic partly exploded cross sectional

side view of an inventive gas distribution as-
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sembly according to a second embodiment,
is a schematic partly exploded cross sectional
side view of an inventive gas distribution as-
sembly according to a third embodiment,

is a schematic partly exploded cross sectional
side view of an inventive gas distribution as-
sembly according to a fourth embodiment,

is a schematic partly exploded cross sectional
side view of the gas distribution assembly ac-
cording to the first embodiment comprising dif-
ferent diffuser members,

is a schematic exploded cross sectional side
view of a first end of a fifth embodiment of a
gas distribution assembly,

is a schematic assembled cross sectional side
view of the first end of the fifth embodiment
according to figure 6,

is a schematic exploded cross sectional side
view of a second end of the fifth embodiment
according to figure 6,

is a schematic assembled cross sectional side
view of the second end of the fifth embodiment
according to figure 6,

is a schematic exploded cross sectional side
view of a second end of a sixth embodiment
of a gas distribution assembily,

is a schematic assembled cross sectional side
view of the second end of the sixth embodi-
ment according to figure 10,

is a schematic view from above of a grid com-
prising panel diffuser members, and

is a schematic view from above of a grid com-
prising disc diffuser members.

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12

Fig. 13

Detailed description of preferred embodiments of the in-
vention

[0017] The presentinvention relates to a gas distribu-
tion assembly, generally designated 1, which is suitable
for use submerged in a basin in a waste water treatment
plant in order to distribute a compressed gas/air into the
liquid/waste water. The inventive gas distribution assem-
bly 1 is of low buoyancy type.

[0018] The presentinvention is initially described with
reference to figures 1 and 2, disclosing a first and a sec-
ond embodiment of the present invention.

[0019] The gas distribution assembly 1 comprises an
outer pipe, generally designated 2, and an inner pipe,
generally designated 3, which are preferably made of
plastic, such as PVC.

[0020] Saidinner pipe 3 is at least partly located inside
said outer pipe 2, a gas supply chamber 4 being defined
by the outer pipe 2 and the inner pipe 3. More exactly,
said gas supply chamber 4 is preferably shaped as a
toroid outwardly delimited by an inner surface 5 of the
outer pipe 2 and inwardly delimited by an outer surface
6 of the inner pipe 3. The outer pipe 2 and the inner pipe
3, respectively, has preferably a circular cross section,
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however, it shall be pointed out that the cross section of
the pipes may by squared, or any other suitable shape.
The outer pipe 2 and the inner pipe 3 are preferably made
of plastic. Thereto, the outer pipe 2 and the inner pipe 3
are preferably concentric in relation to each other.
[0021] The outer pipe 2 has a first end 7 and a second
end 8, and in the disclosed embodiments a wall 9 ex-
tending between and connecting said first end 7 and said
second end 8. The inner pipe 3 has afirstend 10 and a
second end 11. Thereto, the inner pipe 3 comprises a
first pipe member 12 including said first end 10 of the
inner pipe 3 and a second pipe member 13 including said
second end 11 of the inner pipe 3, the first pipe member
12 and the second pipe member 13 being in telescopic
engagement with each other. The term telescopic en-
gagement as used herein, imply that the distance be-
tween the first end 10 and the second end 11 of the inner
pipe 3 is adjustable in order to fit outer pipes 2 of different
length without jeopardizing a faultless and leakage free
assembly.

[0022] A typical outer diameter of the outer pipe 2 is
about 100-110 mm, and a typical outer diameter of the
first pipe segment 10 of the inner pipe 3 is about 70-80
mm, and a typical outer diameter of the second pipe seg-
ment 11 of the inner pipe 3 is about 60-70 mm.

[0023] The gasdistribution assembly 1 also comprises
means 14 for supplying compressed gas to said gas sup-
ply chamber 4. The means 14 for supplying compressed
gas is connectable to a source of compressed gas, such
as a blower or compressor (not shown). Said means 14
is in the shown embodiments an inlet connection ar-
ranged to receive a hose, pipe, or the like, extending from
a compressed gas source, such as another gas distribu-
tion assembly. In the first embodiment according to figure
1, the gas distribution assembly 1 also comprises means
15 for supplying compressed gas from said gas supply
chamber 4. Said means 15 is in the shown embodiment
an outlet connection arranged to receive a hose, pipe, or
the like, extending to another gas distribution assembly,
or the like. When said means 15 is not in use it must be
plugged.

[0024] Furthermore, the inventive gas distribution as-
sembly 1 comprises afirstend connection, generally des-
ignated 16, connecting the first end 7 of the outer pipe 2
and the first end 10 of the inner pipe 3, and leaving an
orifice 17 of the first end 10 of the inner pipe 3 open
outwards. Furthermore, the inventive gas distribution as-
sembly 1 comprises a second end connection 18 con-
necting the second end 8 of the outer pipe 2 and the
second end 11 of the inner pipe 3, and leaving an orifice
19 of the second end 11 of the inner pipe 3 open out-
wards. The first end connection 16 and the second end
connection 18, respectively, may be in threaded, or press
fit, engagement with the outer pipe 2 and the inner pipe
3, respectively. The first end connection 16 and the sec-
ond end connection 18, respectively, are preferably
made of the same material as the outer pipe 2 and the
inner pipe 3.
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[0025] In the second embodiment according to figure
2, the second end connection 18 and the second pipe
member 13 of the inner pipe 3 are integral. Thereto, the
means 14 for supplying compressed gas to said gas sup-
ply chamber 4, and the means 15 for supplying com-
pressed gas from said gas supply chamber 4, are in the
shown embodiments connected to the second end con-
nection 18. In an assembled state the inventive gas dis-
tribution assembly 1 provides an open ended inner pipe
3 surrounded by a gas supply chamber 4.

[0026] According to a preferred embodiment, see for
instance figure 2, the outer pipe 2 comprises at least one
gas discharge opening 20 located between said first end
7 and said second end 8, said at least one gas discharge
opening 20 being in fluid communication with said gas
supply chamber 4, i.e. connecting the gas supply cham-
ber 4 with the outside of the outer pipe 2. Said gas dis-
charge opening 20 is arranged to discharge the com-
pressed gas from the gas supply chamber 4.

[0027] In one embodiment (not disclosed) the outer
pipe 2 constitutes a coarse bubble diffuser member, hav-
ing a plurality of gas discharge openings 20 which mouth
in the envelop surface of the outer pipe 2 and from which
gas bubbles are discharged directly into the liquid in
which the gas distribution assembly 1 is submerged. In
this embodiment the outer pipe 2 preferably is made of
stainless steel, or any other non-corrosive metal.
[0028] Reference is now made to figure 3, disclosing
a third embodiment of the inventive gas distribution as-
sembly 1.

[0029] Inthe shown embodiment the second end con-
nection 18 comprises a branch conduit 21, or part of a
manifold, and an end cap 22, the branch conduit 21 com-
prising said means 14 for supplying compressed gas to
said gas supply chamber 4. The end cap 22 connects
the second end 11 of the inner pipe 3 with the branch
conduit 21, and the branch conduit 21 is connected to
the second end 8 of the outer pipe 2. In the shown em-
bodiment the branch conduit 21 comprises the means
14 for supplying gas to the gas supply chamber 4 and
the means 15 for supplying gas from the gas supply
chamber 4, however, it shall be pointed out that the
means 15 for supplying gas from the gas supply chamber
4 is an optional feature of the branch conduit 21. Prefer-
ably several gas distribution assemblies 1 are connected
to each other providing a gas distribution system, or grid.
[0030] Reference is now made to figure 4, disclosing
a forth embodiment of the inventive gas distribution as-
sembly 1.

[0031] Inthe shown embodiment the outer pipe 2 com-
prises a first pipe member 23 including said first end 7
of the outer pipe 2 and a second pipe member 24 includ-
ing said second end 8 of the outer pipe 2, and wherein
abranch conduit 21 is arranged between and connecting
said first pipe member 23 and said second pipe member
24 of the outer pipe 2. In the shown embodiment the
branch conduit 21 comprises the means 14 for supplying
gas to the gas supply chamber 4 and the means 15 for
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supplying gas from the gas supply chamber 4, however,
it shall be pointed out that the means 15 for supplying
gas from the gas supply chamber 4 is an optional feature
of the branch conduit 21.

[0032] In an alternative (not disclosed) embodiment
the first pipe member 23 and the second pipe member
24 of the outer pipe 2 are connected directly to each
other, in order to obtain an outer pipe 2 having a greater
axial extent. It shall also be pointed out that the outer
pipe may comprise more than two operatively connected
pipe segments.

[0033] In all embodiments it is preferred that the first
pipe member 12 and the second pipe member 13 of the
inner pipe 3 are concentric with each other, the second
pipe member 13 of the inner pipe 3 being inserted into
the first pipe member 12 of the inner pipe 3. Thereto, two
O-rings 25 are arranged between an outer surface of the
second pipe member 13 and an inner surface of the first
pipe member 12 of the inner pipe 3. It shall be pointed
our that any other suitable sealing may be used, instead
of said two O-rings.

[0034] Reference is now made to figure 5. In figure 5
the gas distribution assembly comprises at least one dif-
fuser member connected to the outer pipe 2. In general
different types of diffuser members are not presentinone
single gas distribution system, and the configuration of
figure 5 is only of illustrative purpose. The at least one
diffuser member at least partly defines a gas discharge
chamber that is in fluid communication with the gas sup-
ply chamber 4 via said atleast one gas discharge opening
20. Infigure 5 different types of fine bubble diffuser mem-
bers are shown. To the right in figure 5 is disclosed a
tube membrane 26 that is arranged about and connected
to the outer pipe 2, in the middle in figure 5 is disclosed
a panel diffuser 27 connected to the outer pipe 2, and to
the leftinfigure 5 is disclosed a disc diffuser 28 connected
to the outer pipe 2.

[0035] It shall be pointed out that regarding the panel
diffuser 27 the outer pipe 2 may be part of the diffuser
member and coproduced together with a membrane sup-
port wing of the panel diffuser, alternatively the mem-
brane support wing of the panel diffuser may be connect-
ed to the outer pipe 2. It shall be pointed out that the
entire length of the outer pipe 2 need not be equipped
with diffuser members, i.e. due to the low buoyancy of
the inventive gas distribution assembly and to the fact
that the length of the outer pipe 2 and of the inner pipe
3 is not restricted by the diffuser members, it is an ad-
vantage to leave at least one length of the outer pipe 2
unequipped. Which unequipped lengths can be provided
with plugged diffuser holders, plugged gas discharge
openings 20, or be intact, in order to later on be equipped
with diffuser members.

[0036] By means of the inventive gas distribution as-
sembly, improved gas distribution can be provided, i.e.
by sizing the gas discharge openings 20 in the outer pipe
2 based on the specific diffuser member type, air flow
rate and gas distribution system size.
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[0037] Reference is now made to figures 6-11, disclos-
ing preferred embodiments of the first end connection 16
and the second end connection 18 of the inventive gas
distribution assembly 1.

[0038] The first end connection 16 of a fifth embodi-
ment of the gas distribution assembly disclosed in figures
6 and 7 comprises a socket end 29 connected by means
of press fit to the first end 7 of the outer pipe 2, an end
cap 30 connected by means of press fit to the first end
10 of the inner pipe 3 and inserted into said socket end
29 in an axial direction, a sealing 31 (O-ring) arranged
between an inner surface of said socket end 29 and an
outer surface of said end cap 30, and a retaining ring 32
which is in threaded engagement with the socket end 29
and clamps the end cap 30 against the socket end 29 in
an axial direction.

[0039] The second end connection 18 of the fifth em-
bodiment of the gas distribution assembly disclosed in
figures 8 and 9 comprises an end cap 33 connected to
the second end 11 of the inner pipe 3, a spigot end 34
connected by means of press fit to the second end 8 of
the outer pipe 2 and inserted into said end cap 33 in an
axial direction, a sealing 35 (O-ring) arranged between
an inner surface of said end cap 33 and an outer surface
of said spigot end 34, and a retaining ring 36 which is in
threaded engagement with the end cap 33 and clamps
the spigot end 34 against the end cap 33 in an axial di-
rection.

[0040] The second end connection 18 of a sixth em-
bodiment of the gas distribution assembly disclosed in
figures 10 and 11 comprises a socket end 29 connected
by means of press fit to the branch conduit 21, an end
cap 30 connected by means of press fit to the second
end 11 of the inner pipe 3 and inserted into said socket
end 29 in an axial direction, a sealing 31 (O-ring) ar-
ranged between an inner surface of said socket end 29
and an outer surface of said end cap 30, and a retaining
ring 32 which is in threaded engagement with the socket
end 29 and clamps the end cap 30 against the socket
end 29 in an axial direction. Further the second end con-
nection 18 of a sixth embodiment of the gas distribution
assembly disclosed in figures 10 and 11 comprises a
branch conduit 21, a socket end 29 connected by means
of press fit to the branch conduit 21, a spigot end 34
connected by means of press fit to the second end 8 of
the outer pipe 2 and inserted into said socket end 29 in
an axial direction, a sealing 35 (O-ring) arranged between
an inner surface of said socket end 29 and an outer sur-
face of said spigot end 34, and a retaining ring 36 which
is in threaded engagement with the socket end 29 and
clamps the spigot end 34 against the socket end 29 in
an axial direction.

[0041] Reference is now made to figure 12, which dis-
closes a gas distribution system comprising a plurality of
inventive gas distribution assemblies 1 according to fig-
ure 4 provided with panel diffuser members 27. A central
gas supply connection 37 is arranged to supply com-
pressed gas to the gas distribution system. Reference is
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now made to figure 13, in which the panel diffuser mem-
bers 27 of figure 12 are exchanged by disc diffuser mem-
bers 28. Such gas distribution systems may be self sup-
porting or be connected to a frame, or the like.

[0042] It shall be pointed out that the present invention
is also intended to be used in order to upgrade present
gas distribution assemblies constituted by an outer pipe
having closed ends. Thus, the inner pipe and the end
connections are essential features that constitute the
most central parts of the invention.

Feasible modifications of the Invention

[0043] The invention is not limited only to the embod-
iments described above and shown in the drawings,
which primarily have an illustrative and exemplifying pur-
pose. This patent application is intended to cover all ad-
justments and variants of the preferred embodiments de-
scribed herein, thus the present invention is defined by
the wording of the appended claims and the equivalents
thereof. Thus, the equipment may be modified in all kinds
of ways within the scope of the appended claims.
[0044] It shall be pointed out that although the terms
"threaded engagement" and "press fit", respectively, for
sake of simplicity have been used in the description, it
shall be realized that also other types of bonding are in-
cluded, such as solvent welding, spin welding, sonic
welding, adhesive, etc. as well as mechanical engage-
ment methods such as snap-in connection, etc.

[0045] It shall also be pointed out that all information
about/concerning terms such as above, under, upper,
lower, etc., shall be interpreted/read having the equip-
ment oriented according to the figures, having the draw-
ings oriented such that the references can be properly
read. Thus, such terms only indicates mutual relations in
the shown embodiments, which relations may be
changed if the inventive equipment is provided with an-
other structure/design.

[0046] It shall also be pointed out that even thus it is
not explicitly stated that features from a specific embod-
iment may be combined with features from another em-
bodiment, the combination shall be considered obvious,
if the combination is possible.

Claims

1. A gas distribution assembly for distributing a com-
pressed gas, said gas distribution assembly com-
prising:

- an outer pipe (2) having a first end (7) and a
second end (8),

- an inner pipe (3) at least partly located inside
said outer pipe (2) and having a first end (10)
and a second end (11), a gas supply chamber
(4) being defined by said outer pipe (2) and said
inner pipe (3),

10

15

20

25

30

35

40

45

50

55

- means (14) for supplying compressed gas to
said gas supply chamber (4),

- a first end connection (16) connecting the first
end (7) of the outer pipe (2) and the first end (10)
of the inner pipe (3), and leaving an orifice (17)
of the first end (10) of the inner pipe (3) open
outwards,

- a second end connection (18) connecting the
second end (8) of the outer pipe (2) and the sec-
ond end (11) of the inner pipe (3), and leaving
an orifice (19) of the second end (11) of the inner
pipe (3) open outwards,

wherein the inner pipe (3) comprises a first pipe
member (12) including said first end (10) of the inner
pipe (3) and a second pipe member (13) including
said second end (11) of the inner pipe (3), the first
pipe member (12) and the second pipe member (13)
being in telescopic engagement with each other,
wherein the outer pipe (2) comprises at least one
gas discharge opening (20) located between said
first end (7) and said second end (8), said at least
one gas discharge opening (20) being in fluid com-
munication with said gas supply chamber (4) char-
acterized in that at least one diffuser member is
connected to the outer pipe (2) and at least partly
defines a gas discharge chamber that is in fluid com-
munication with the gas supply chamber (4) via said
at least one gas discharge opening (20).

The gas distribution assembly according to claim 1,
wherein the second end connection (18) comprises
a branch conduit (21) and an end cap (22), the
branch conduit (21) comprising said means (14) for
supplying compressed gas to said gas supply cham-
ber (4).

The gas distribution assembly according to claim 1,
wherein the outer pipe (2) comprises a first pipe
member (23) including said first end (7) of the outer
pipe (2) and a second pipe member (24) including
said second end (8) of the outer pipe (2), and wherein
a branch conduit (21) is arranged between and con-
necting said first pipe member (23) and said second
pipe member (24) of the outer pipe (2), the branch
conduit (21) comprising said means (14) for supply-
ing compressed gas to said gas supply chamber (4).

The gas distribution assembly according to claim 1,
whereinthe second end connection (18) and the sec-
ond pipe member (13) of the inner pipe (3) are inte-
gral.

The gas distribution assembly according to claim 1,
wherein the first pipe member (12) and the second
pipe member (13) of the inner pipe (3) are concentric,
the second pipe member (13) of the inner pipe (3) is
inserted into the first pipe member (12) of the inner
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pipe (3), two O-rings (25) being arranged between
an outer surface of the second pipe member (13)
and an inner surface of the first pipe member (12) of
the inner pipe (3).

The gas distribution assembly according to claim 1,
wherein said at least one diffuser member is consti-
tuted by atube membrane (26) thatis arranged about
and connected to the outer pipe (2).

The gas distribution assembly according to claim 1,
wherein said at least one diffuser member is consti-
tuted by a disc diffuser (28) connected to the outer

pipe (2).

The gas distribution assembly according to claim 1,
wherein said at least one diffuser member is consti-
tuted by a panel diffuser (27) connected to the outer

pipe (2).

Patentanspriiche

Gasverteilungsanordnung zum Verteilen eines
Druckgases, wobei die Gasverteilungsanordnung
aufweist:

- ein AuRBenrohr (2) mit einem ersten Ende (7)
und einem zweiten Ende (8),

- ein zumindest teilweise innerhalb des Aulien-
rohrs (2) angeordnetes Innenrohr (3) mit einem
ersten Ende (10) und einem zweiten Ende (11),
wobei das AulRenrohr (2) und das Innenrohr (3)
eine Gaszufuhrkammer (4) definieren,

- Einrichtungen (14) zum Zuflihren von Druck-
gas zu der Gaszufuhrkammer (4),

- eine erste Endverbindung (16), die das erste
Ende (7)des AulRenrohrs (2) unddas erste Ende
(10) des Innenrohrs (3) verbindet und eine Off-
nung (17) des ersten Endes (10) des Innenrohrs
(3) nach auRen offen lasst,

-eine zweite Endverbindung (18), diedas zweite
Ende (8) des AuRenrohrs (2) und das zweite En-
de (11) des Innenrohrs (3) verbindet und eine
Offnung (19) des zweiten Endes (10) des Innen-
rohrs (3) nach auRen offen Iasst,

wobeidas Innenrohr (3) ein erstes Rohrelement(12),
das das erste Ende (10) des Innenrohrs (3) aufweist,
und ein zweites Rohrelement (13), das das zweite
Ende (11) des Innenrohrs (3) aufweist, aufweist, wo-
bei das erste Rohrelement (12) und das zweite
Rohrelement (13) in teleskopischem Eingriff mitein-
ander sind, wobei das AuRenrohr (2) mindestens ei-
ne Gasauslassoffnung (20) aufweist, die zwischen
dem ersten Ende (7) und dem zweiten Ende (8) an-
geordnet ist, wobei die mindestens eine Gasauslas-
s6ffnung (20) in Fluidverbindung mit der Gaszufuhr-
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kammer (4) ist, und wobei mindestens ein Diffusi-
onselement mit dem Auflienrohr (2) verbunden ist
und zumindest teilweise eine Gasauslasskammer
definiert, die Uber die mindestens eine Gasauslass-
offnung (20) in Fluidverbindung mit der Gaszufuhr-
kammer (4) ist.

Gasverteilungsanordnung nach Anspruch 1, wobei
die zweite Endverbindung (18) ein Zweigrohr (21)
und eine Endkappe (22) aufweist, wobei die Zweig-
verbindung (21) die Einrichtungen (14) zum Zufiih-
ren von Druckgas zu der Gaszufuhrkammer (4) auf-
weist.

Gasverteilungsanordnung nach Anspruch 1, wobei
das AuBRenrohr (2) ein erstes Rohrelement (23), das
das erste Ende (7) des AuRRenrohrs (2) aufweist, und
ein zweites Rohrelement (24), das das zweite Ende
(8)des AulRenrohrs (2) aufweist, aufweist, und wobei
eine Zweigleitung (21) zwischen dem ersten Rohre-
lement (23) und dem zweiten Rohrelement (24) des
AuRenrohrs (2) angeordnet ist und diese verbindet,
wobei die Zweigleitung (21) die Einrichtungen (14)
zum Zuflhren von Druckgas zu der Gaszufuhrkam-
mer (4) aufweist.

Gasverteilungsanordnung nach Anspruch 1, wobei
die zweite Endverbindung (18) und das zweite
Rohrelement (13) des Innenrohrs (3) integral sind.

Gasverteilungsanordnung nach Anspruch 1, wobei
das erste Rohrelement (12) und das zweite Rohre-
lement (13) des Innenrohrs (3) konzentrisch sind,
wobei das zweite Rohrelement (13) des Innenrohrs
(3) in das erste Rohrelement (12) des Innenrohrs (3)
eingesetzt ist und zwei O-Ringe (25) zwischen einer
AuRenflache des zweiten Rohrelements (13) und ei-
ner Innenflache des ersten Rohrelements (12) des
Innenrohrs (3) angeordnet sind.

Gasverteilungsanordnung nach Anspruch 1, wobei
das mindestens eine Diffusionselement aus einer
Rohrmembran (26) besteht, die um das AulRenrohr
(2) angeordnet und mit diesem verbunden ist.

Gasverteilungsanordnung nach Anspruch 1, wobei
das mindestens eine Diffusionselement aus einem
mit dem AuRenrohr (2) verbundenen Scheibendiffu-
ser (28) besteht.

Gasverteilungsanordnung nach Anspruch 1, wobei
das mindestens eine Diffusionselement aus einem
mit dem AuRRenrohr (2) verbundenen Plattendiffuser
(27) besteht.
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Revendications

Ensemble de distribution de gaz pour distribuer un
gaz comprimé, ledit ensemble de distribution de gaz
comprenant :

- une conduite externe (2) ayant une premiére
extrémité (7) et une seconde extrémité (8),

- une conduite interne (3) située au moins par-
tiellement a I'intérieur de ladite conduite externe
(2) et ayant une premiére extrémité (10) et une
seconde extrémité (11), une chambre d’alimen-
tation en gaz (4) étant définie par ladite conduite
externe (2) et ladite conduite interne (3),

- des moyens (14) pour fournirdu gaz comprimé
a ladite chambre d’alimentation en gaz (4),

- un premier raccord d’extrémité (16) raccordant
la premiére extrémité (7) de la conduite externe
(2) et la premiere extrémité (10) de la conduite
interne (3), et laissant un orifice (17) de la pre-
miere extrémité (10) de la conduite interne (3)
ouvert vers 'extérieur,

- un second raccord d’extrémité (18) raccordant
la seconde extrémité (8) de la conduite externe
(2) et la seconde extrémité (11) de la conduite
interne (3), et laissant un orifice (19) de la se-
conde extrémité (11) de la conduite interne (3)
ouvert vers 'extérieur,

dans lequel la conduite interne (3) comprend un pre-
mier élément de conduite (12) comportant ladite pre-
miere extrémité (10) de la conduite interne (3) et un
second élément de conduite (13) comportant ladite
seconde extrémité (11) de la conduite interne (3), le
premier élément de conduite (12) et le second élé-
ment de conduite (13) étant en mise en prise téles-
copique l'un avec l'autre, dans lequel la conduite ex-
terne (2) comprend au moins une ouverture de dé-
charge gazeuse (20) située entre ladite premiére ex-
trémité (7) et ladite seconde extrémité (8), ladite au
moins une ouverture de décharge gazeuse (20)
étant en communication fluidique avec ladite cham-
bre d’alimentation en gaz (4)

caractérisé en ce qu’au moins un élément diffuseur
est raccordé a la conduite externe (2) et définit au
moins partiellement une chambre de décharge ga-
zeuse qui est en communication fluidique avec la
chambre d’alimentation en gaz (4) via ladite au
moins une ouverture de décharge gazeuse (20).

Ensemble de distribution de gaz selon la revendica-
tion 1, dans lequelle second raccord d’extrémité (18)
comprend un conduit de branchement (21) et un ca-
puchon d’extrémité (22), le conduit de branchement
(21) comprenant lesdits moyens (14) pour fournir le
gaz comprimé a ladite chambre d’alimentation en
gaz (4).
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Ensemble de distribution de gaz selon la revendica-
tion 1, dans lequel la conduite externe (2) comprend
un premier élément de conduite (23) comportant la-
dite premiére extrémité (7) de la conduite externe
(2) et un second élément de conduite (24) compor-
tant ladite seconde extrémité (8) de la conduite ex-
terne (2), et dans lequel un conduit de branchement
(21) est agencé entre ledit premier élément de con-
duite (23) et ledit second élément de conduite (24)
de la conduite externe (2) et les raccorde, le conduit
de branchement (21) comprenant lesdits moyens
(14) pour fournir du gaz comprimé a ladite chambre
d’alimentation en gaz (4).

Ensemble de distribution de gaz selon la revendica-
tion 1, dans lequel le second raccord d’extrémité (18)
et le second élément de conduite (13) de la conduite
interne (3) sont solidaires.

Ensemble de distribution de gaz selon la revendica-
tion 1, dans lequel le premier élément de conduite
(12) etle second élément de conduite (13) de la con-
duite interne (3) sont concentriques, le second élé-
ment de conduite (13) de la conduite interne (3) est
inséré dans le premier élément de conduite (12) de
la conduite interne (3), deux joints toriques (25) étant
agencés entre une surface externe du second élé-
ment de conduite (13) et une surface interne du pre-
mier élément de conduite (12) de la conduite interne

(3).

Ensemble de distribution de gaz selon la revendica-
tion 1, dans lequel ledit au moins un élément diffu-
seur est constitué par une membrane tubulaire (26)
qui est agencée autour de la conduite externe (2) et
raccordée a elle.

Ensemble de distribution de gaz selon la revendica-
tion 1, dans lequel ledit au moins un élément diffu-
seur est constitué par un diffuseur en forme de dis-
que (28) raccordé a la conduite externe (2).

Ensemble de distribution de gaz selon la revendica-
tion 1, dans lequel ledit au moins un élément diffu-
seur est constitué par un diffuseur en forme de pan-
neau (27) raccordé a la conduite externe (2).
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