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(54) Exit tube for rotary impeller

(57) To overcome a problem of reduced efficiency
caused by a spiralling flow vector within the exit tube of
a rotary impeller the exit tube (2) for the rotary impeller
comprises a tubular member having a substantially cir-
cular inlet opening (4) and an outlet opening (6) of an
elongated shape such as an oval, ellipse or flattened
circle which renders the flow vector substantially per-
pendicular to the plane of the exit tube outlet.
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Description

Field of the Invention

[0001] The present invention relates to an exit tube
for a rotary impeller; in particular, for a rotary impeller
drawing a solids-entraining fluid through a filter.

Background of the Invention

[0002] Rotary impellers drawing a fluid through a fil-
ter operate today with exit tubes, either cylindrical or
conical, of a substantially circular cross-section. For
optimal efficiency, the flow vector in the exit tube should
be substantially parallel to the axis of the tube, i.e., per-
pendicular to the exit tube outlet. However, due to the
rotary movement of the impeller, the flow vector pro-
ceeds in an upwardly spiraling fashion, which prevents
the conversion of the kinetic energy of the swirling fluid
into pressure energy and thus reduces the pressure dif-
ference ∆p between the tube inlet and its outlet. To max-
imize this pressure difference, which is essential for
efficient impeller action, the swirling movement
imparted to the fluid by the impeller must be sup-
pressed. In prior art impellers, this is done by a diffuser
arrangement inside the tube, which consists of a
number of baffles set at an angle opposing the lead
angle of the spiraling flow. Such diffusers, however,
greatly impair the efficiency of the impeller by absorbing
some of the kinetic energy of the fluid, thus reducing the
above-mentioned pressure difference. This is especially
true with impellers that operate in both directions of
rotation.

Summary of the Invention

[0003] It is thus the object of the present invention
to provide an exit tube for a rotary impeller that will
break the spiraling flow and render the flow vector sub-
stantially perpendicular to the exit tube outlet plane.
[0004] According to the invention, the above object
is achieved by providing an exit tube for an impeller,
comprising a tubular member having an inlet opening
and an outlet opening, wherein said inlet opening is
substantially circular and said outlet opening is of an
elongated shape.

Brief Description of the Drawings

[0005] The invention will now be described in con-
nection with certain preferred embodiments with refer-
ence to the following illustrative figures so that it may be
more fully understood.
[0006] With specific reference now to the figures in
detail, it is stressed that the particulars shown are by
way of example and for purposes of illustrative discus-
sion of the preferred embodiments of the present inven-
tion only, and are presented in the cause of providing

what is believed to be the most useful and readily under-
stood description of the principles and conceptual
aspects of the invention. In this regard, no attempt is
made to show structural details of the invention in more
detail than is necessary for a fundamental understand-
ing of the invention, the description taken with the draw-
ings making apparent to those skilled in the art how the
several forms of the invention may be embodied in prac-
tice.

[0007] In the drawings:

Fig. 1 is a schematic elevational view of the exit
tube of the present invention;
Fig. 2 is a schematic side view of the exit tube, and
Fig. 3 is a schematic top view of the exit tube.

Detailed Description of Preferred Embodiment

[0008] Figs. 1, 2 and 3 illustrate the exit tube of the
present invention as seen from the front, side and top,
respectively. The characteristic shape of the exit tube
according to the invention is best understood from the
top view of Fig. 3, which clearly shows inlet opening 4 to
be of a circular shape, while outlet opening 6 is of an
elongated shape which can be produced by any closed
curve, provided the length of the area enclosed by that
curve substantially exceeds its width. Such curves are,
e.g., an oval, an ellipse, a flattened circle, etc.
[0009] What is not immediately clear from Fig. 3 is
that, for hydrodynamic reasons, another condition is
essential for optimizing the efficiency of the exit tube:
the respective areas defined by inlet opening 4 and out-
let opening 6 must be of a substantially equal size.
[0010] Also seen in Figs. 1 and 2 is a short cylindri-
cal section 8, contiguous and advantageously integral
with exit tube 2, which accommodates the impeller that
draws the solids-entraining fluid through the filter and
pushes the cleaned fluid through exit tube 2.
[0011] Experiments have shown that a circular inlet
opening having a diameter of 60.3 mm and an elliptical
outlet opening having a length of 100 mm and a width of
40 mm, produces satisfactory results.
[0012] It will be evident to those skilled in the art
that the invention is not limited to the details of the fore-
going illustrated embodiment and that the present
invention may be embodied in other specific forms with-
out departing from the spirit or essential attributes
thereof. The present embodiment is therefore to be con-
sidered in all respects as illustrative and not restrictive,
the scope of the invention being indicated by the
appended claims rather than by the foregoing descrip-
tion, and all changes which come within the meaning
and range of equivalency of the claims are therefore
intended to be embraced therein.

Claims

1. An exit tube for an impeller, comprising a tubular
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member having an inlet opening and an outlet
opening, wherein said inlet opening is substantially
circular and said outlet opening is of an elongated
shape.

2. The exit tube as claimed in claim 1, wherein the
areas defined by said inlet opening and said outlet
opening are of a substantially equal size.

3. The exit tube as claimed in claim 1, wherein said
elongated shape is an oval.

4. The exit tube as claimed in claim 1, wherein said
elongated shape is an ellipse.

5. The exit tube as claimed in claim 1, wherein said
elongated shape is a flattened circle.

6. An exit tube for an impeller as claimed in claim 1,
substantially as hereinbefore described and with
reference to the accompanying drawings.
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