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(57) Abregée/Abstract:
An apparatus for aerating water Is provided. and includes a support body and disposed thereon a slitted sleeve of rubber or

similar elastomeric material. The support body has sides of greatly different lengths, with the longer sides being essentially
vertical. The support body Is preferably a board-like, flat, rectangular upright support body.
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TITLE OF THE INVENTION:
APPARATUS FOR AERATING WATER

[HE DISCLOSUR

- ;..r-'.. a'n 1 C
An apparatus for aerating water is provided. and includes a
support bbdy and disposed theraon a slitted sleeve of rubber or similar

olastomeric material. The support body has sides of greatly different

langths, with the longer sides being essentially vertical. The support body

is preferably a board-like, flat, rectangular upright support body.
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APPARATUS FOR AERATING WATER
Background of the Invention

The present invention relates to an elongated apparatus for
aerating water with fine and large bubbles. The apparatus has a support
body, that axtends essantially over the length of the apﬁaratus. fur a
hosa-like sleeve that tightly surrounds the support body and is made of
rubber, or rubber-like materials. The sleeve is provided with a large
number of slits that are distributed over the ben’phery of the sleeve and
that open under the effect of compressed air.

With the heretofore known apparatus of this type, the support body
s a tube, the hollow space of which can be flooded to avoid an
undesirable buoyancy. When such an apparatus is supplied with
compressed air, there is formed between the support body and the sieeve
a region that is filled with the compressed air and that has a circular
cross-sectional configuration that on fhe whole has a relativély great
frictional resistance for the air and hence resuits in a comrespondingly
great loss of pressure. In addition, these known apparatus have the
danger that the air bubbles that are discharged from the lower slité
combine to form large bubbles. This adversely affects the aeration.

It is therefore an object of the present invention to eliminate these

drawbacks, or at least to considerably reduce the effect thereof.
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Brief Description of the Drawings
Thia object, and other objects and advantages of the prasent
invention, will appear more clearly from the following specification In

conjunction with the accompanying schematic drawings, in which:

6 - Fig. 1 s a longitudinal cross-sactional view of one
exemplary embodiment of an inventive elongated
apparatus for aerating waste water or the like;

Fig. 2 is a partial plan view of the slitted sieeve for the

apparatus of Fig. 1;

10 Fig. 3 is a cross-sectional view taken along the line 1ll-1ll in
Fig. 1;
Fig. 4 _is an cross-sectional view taken along the line IV-IV

in Fig. 1, but without the sleeve and the clamp
disposed thereon;
15 Fig. 5 Is a partial plan view of an aerating arrangement
mountad on the base of a watar raservoir or tank.
using the apparatus of Fig. 1;
Fig. 6 IS a view similar to that of Fig. 3 of a modified
support body, whereby the fefl half shiows lhe
20 operating state and right half shows a state of rest:
Fig. 7 is a plan view of the end portion of a support body
having a fitting;
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Fig. 8 is a side view of Fig. 7; and
Fig. i9 a view taken in the direction of the arrow IX in Fig.
8.
Summary of the Invention
The apparatus of the present invention is characterized primarily
by a support body having sides of greatly different lengths. with al least
essentially vertically dispdsed longer sides, whereby the support body
expedlently has an at isast essentially flal. leclangular, board-like cross-
sectional configuration, the longer sides of which, within the context of the
present invention, are diaposed at least practically vertically. In this
connection, the ratio of the lengths of the sides are approximately 1.3 to
1:15, preferably 1:10,
A support body embodied in this fashion, with a sleeve that rests
tightly there against without folds or creases, prevents flexing or bending

tfrom buoyancy due to its cross-sectional configuration. It is therefore

possible 1o have apparatus that are more than four metars long In
addition, when the sleeve bulges as a result of being supplied with
compressed air, no holiow spaces are formed on both sides of the

support body that have a circular cross-section; rather, the holiow spaces

have an essentially circular segment-like section. As a result. the

frictional resistance is reduced for the air that is flowing through.

Furthermore, in an operating condition of the sleeve an apprbximately
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oval sleeve cross-section is formed that in the lower portion extensively
prevents a combination of small bubbles to form large bubbles.

The inventive apparatus algo provides the possibility of being able

to carry out an aeration with large bubbles. In particular, large quantities

of air can be transported without significant prassure losses. Tests have
shown that very tiat prassiire loss characteristic curves result for volume
flows of about 2-30m°/h (and per metar of apparatus length).

The fittings that are required for closing off the apparatus can have

any desired configuration. However, the support body is advantageously

connected to the fittings via a preferably releaseable plug connection, and

the fittings in turn can also be provided with peripheral or circumferential

~grooves for receiving the hose clamps with which the slecve is securely

clamped to the outside of the fittings.

It should be noted that the present invention is not limited to

geometrically precisely rectangular shabes of the support body. For

example, the adges or corners can aiso be chamfered or significantly

rounded, or the side surfaces can be slightly curved or buiged.

Further specific features of the present invention will be described

in detail subsequently.

Description of Preferred Embodiments
Referring now to the drawings in detail, the apparatus essentiailly
comprises a board-like, rigid support body 1 that is made, for example, of
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a hard polymeric material; the apparatus aleo comprises two fittings, 2, 3
disposed at the ends of the apparatus, and a hose-like sleeve or casing
4 that is free of folds or creases, is made of rubber or similar elastomeric
material, and when not supplied with air tightly surrounds the supporn
body 1. The inner diameter ot the sleeve 4 practically corresponds to the
outer diameter D of tha fittings 2, 3, i.e. twice the sum of the side lengths
S, +S,. '

Over the greatest portion of the length of the apparatus, the
working lenglh W in the region of the side length S, of the support body
1. the sleeve 4 is provided with a plurality of small slits 5 that, when
compressed air is introduced between the support body 1 and the sleeve
4, open and deliver small bubbles into the water; the slits 6 close again
when the internal pressurs is reduced or eliminated.

Those sides of the two fittings 2, 3 that face the support body 1 are

provided with round recesses 6 that at diametrically opposed locations

are provided with Iongitudinél siots 7. Tab or tang-like extensions B on

the ends of the support body 1 raleaseably engage in the recesses 6. To

prevent rotation, the edges of the extensions B are disposed in the

.longitudinal slots 7. The inwardly disposed ends of the fittings 2 3 rest

securely against an end face 9 of the support body 1: the end faces 9 are

formed by a stepped configuration of the support body 1. In other
respects, the outer diameter D of the fittings 2, 3 of Fig. 1 merge qradually

-5.
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into the side length dimension 3,.
While the fitting 3 forms an airtight end, the fitting 2 is provided with

a threaded boré 10 in order at that location to be able to connect air
supply conduits or the like.

The ends of the sleeve 4 are clamped securely onto the fittings 2,

3 by clamping coliars 11 or the like. For securement, the fittings can be
provided on their outer surfaces with circumferential gfooves into which
the sieeve 4, under the effect of the clamping collars 11, can be drawn in
order in this way to also establish a pull-resist connection between the
fittings 2, 3 and the sleeve 4. and to secure the plug connection between
the fittings 2. 3 and the support body 1.

As can be seen from Fig. 3, the support body 1 is disposed upright
(the longer side having the length §, is at least approximately vertical).
Consequently, there results in relation to the vertical a rigid support that
prevents bending or flexure due to the buoyancy in the water. In qddition,
during the introduction of compressed air via the bore 10, relatively large
volume, approximately circular segment shaped pressure chambers form

on both sides of the support body 1 and reduce the frictional or pressure
loss. The buiges that torm are indicated by the dashed lines 12. |he air

bubbles that are discharged in the iower portion of the cross-section, |.e.

at the lower edge of the support body 1, for all practical purposes cannot

combine to form larger bubbles.
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The resistance of the apparatus to bending also makes it possible

to dispose a plurality of apparatus in a row to form strands of

considerable length, as can be seen from Fig. 5. Thus, the strands can

be supplied, for example, from one end by a common main or line 13. An

~ anchoring on the base 14 of the water reservoir or tank can be effected

by mounting brackets 15 that engage the fittings 2 or the end fitting 3, In
which connection it is to be understood that tha fittings 2 that are provided
with the bores 10 are Interconnected by appropriate tubular pieces or
connectors, or are connected to the common main 13.

Also with the cross-sectional configuration shown in Fig. 8 is &
slender, upright body used for the suppo'rt body 1, although it is provided
bn both sides with slightly concave side surfaces 1', and at the upper and
lower ends with rounded portions 1". The two hollow spabes 16 are
preferably flooded in order to prevent unnecessary buoyancy. This cross-
sectional configuration has the advantage of an increased mechanical

transverse rigidity and good characteristics with regard to reduction of the

- resistance to air flow. In this connection, the entire periphery of the

sleeve 4, but possibly aiso only in the region of the side surfaces 1, can

be provided with slits. The concave shape could, if desired. also be

provided on only one side.

Due to the different cross-sectional shapes of the fittings 2, 3 on

the one hand, and the support body 1 on the other hand, It Is

-7 -
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advantageous to eliminate the stepped configuration that resuits by
means of a specially shaped carrier element 17 for the sleeve 4 ih order
to preclude unacceptable stretching of the sleeve 4 (not illustrated in Figs.
7-9). These carrier elements 17, which can be a fixed component of the
fittings 2, 3 or could algo be detachably connected therawith, merge
practically in a smooth or cantinuous manner from the cylindrical surface
of the fittings 2, 3 into the side surfaces of the support body 1. That
portion aof the carrier selement 17 that faces the support body 1 is
additionally provided with two recessed areas 18 in order to ensure a
supply of air below the sleeve 4 via the bore 10. If the carrier 17 is
securely connected to the fittings 2, 3, the ends of the support body 1 can
be readily inserted into the fittings and if desired secured therein.
The specification incorporates by reference the disclosure of
German priority document DE 100 55 785.8 of 16 November 2000.
- The present invention 18, of courge, in no way restricted to the
specific disclosure ot the specitication and drawings, but also

encompasses any modifications within the scope of the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN
EXCLUSIVE PROPLRTY OR PRIVILEGE IS CLAIMED ARE
' DEFINED AS FOLLOWS:
1. An elongated apparatus for aerating water with bubbiles,
o | comprising:.

a support body that essentially extends over a length of the
apparatus, wherein said support body has, when viewed in section, sides
of greatly diffarent lengths relative to one another, and wherein lhe longer
of these sides Is adapted to be disposed essentially vertically;

10 a hose-like sleeve of élastomeric material wherein when ﬁot
supplied with air said sleeve tightly surrounds said supporf body, and
wherein said sleeve is provided with a large number of slits that are

distributed over a periphery of said sleeve and open under the effect of
compressed air; and
16 respactive fittings disposed at ends of the apparatus,
wherein said sleeve is secured to said fittings. .
2. An apparatus according to claim 1, wherein said support
body has an at least approximately flat, rectangular cross-sectional

configuration.

- 20 | 3. An apparatus according to claim 2, wherein the lengths of

said sides have a ratio of aboul 1:3 l0 1:15.

4. An apparalus according to claim 3, wherein the lengths of

-9.
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said sides have a ratio of about 1:10.

S. An apparatus according to claim 1, wherein a detachable
plug connection is provided between ends of said support body and said

fittinge disposed at ends of the apparatus.

6. An apparatus according to claim §, wherein ends of said

support body are provided with a respective exlension for being received
in a recess of said fittings.

7. An apparalus according to claim 6, wherein said extensions
of said support body are prevented from rotating by engaging in a slot of
said fittings.

8. An apparatus according to clam 5, wherein said plug
conncction is secured from detachment by a clamping of ends of said
gleeva on said fittings that are disposed at ends of the apparatus.

9. An apparatus according to claim 1, wherein at least two of

such apparatus are combined to form a strand, and wharaln maiunting

brackets for said strand engage said fittings dlsposed at ends of the
apparatus.

10.  An apparatus according to claim 1, wherein a periphery of
said fillings disposed at ends of the apparatus, and a sum of all of said
lengths of said sides of said support bady, correspond with one another.

11.  Anapparatus according to claim 1, whergin at least onc side
surface of said support body has a slightly concave configuration.

-10 -
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12.  An apparatus acoording to claim 11, wherein said support

body has hollow spaces that can be flooded.

13. An apparatus according to claim 1, wherein a fixed or rigid

carrier clement is provided between said fittings and said support body,
5 wherein said carrier element serves for supporting said sleeve and
merges practically continuously from a peripheral surface of said fittings

into side surfaces of said suppont body, and wherein said carrier element

is provided with at least one upening for the supply of air.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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