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DOUBLE IMPELLER WHEEL
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a double impeller wheel for
axial flow fans with a set of inner impeller blades secured to a
hub, an intermediate ring mounted around the extremities of
these blades and a set of outer impeller blades mounted on this
intermediate ring coaxially with the first set of outer impeller
blades, and in which the two sets of blades are adapted to blow
in opposite directions.

2. Description of the Prior Art

Such double impeller wheels are used, for instance, for the
ventilation of rooms in buildings such as stables, in that they
are mounted in two coaxial ducts with the inner blades
together with the drive motor of the wheel in the innermost
duct, and the outer blades in the outermost annular duct.
Since the two sets of blades blow in opposite directions, it is
thus possible for the extraction of air from the room through
the one duct, and the injection of fresh air through the second
duct to take place. ‘

On the spot, where the impeller wheel is mounted, there
must of course be a break in the partition between the two
coaxial ducts.

In the two ducts, there is going to be a, taking it by and
large, constant different in the pressure, but with opposite
signs on the two sides of the impeller wheel. The change in
sign takes place essentially across the width of the blades seen
in the axial direction, and as the width of the intermediate ring
usually corresponds to this blade width, it means that a signifi-
cant difference in pressure exists between the two ducts on the
spot where the edges of the partition betwéen them faces the
intermediate ring. Since there must be a certain gap between
the edges of the partition and the intermediate ring, this dif-
ference in pressure gives rise to an air flow from the one duct
to the other, so that a certain loss occurs. At the same time, an
annoying deposition of dust takes place on the inside of the in-
termediate ring which, in the course of time, may reduce the
efficiency and, moreover, may given rise to an imbalance.

SUMMARY OF THE INVENTION

According to the present invention, these disadvantages are
obviated by the axial width of the intermediate ring being con-
siderably smaller than the width of the blades measured in the
axial direction from front edge to rear edge in the proximity of
the points of the inner blades.

No difficulty is encountered in producing the intermediate
ring having a width which is considerably smaller than the
width of the blades, since it is only necessary to see to it that
the cross section remains of a sufficient size in order to pro-
vide the necessary strength and that the connection between
the blades and the intermediate ring remains sufficiently
strong,

Owing to the narrow intermediate ring, the gaps between
the partition and the ring are moved into an area where the
difference in pressure is considerably smaller, so that the air
flow between the two ducts is very significantly reduced.

According to the invention it is advantageous for the inter-
mediate ring to be constructed with lateral surfaces of con-
siderable width at right angles to the axis of the wheel, as it is
possible thereby to reduce the requirements as to tolerance in
the manufacture of the partition between the two ducts very
considerably.

Furthermare, it is expedient according to the invention for
the inside of the intermediate ring to be composed of surfaces
sloping inwards towards the center as thereby the risk of dust
deposition is reduced still further.

Finally, it may, according to the invention, be advantageous
for the section of the blades in the proximity of their securing
surfaces on the intermediate ring to be turned in such a way
that the securing surfaces of the blades extend in a direction
which, at the most, will form a small angle with a plane at right
angles to the axis of the impeller wheel, by means of which a
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very strong securing of the blades even on a very narrow inter-
mediate ring is made possible.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the invention is explained in greater detail
with reference to the drawing, in which

FIG. 1 shows diagrammatically a part of a known double im-
peller wheel mounted in coaxial ducts,

FIG. 2 shows a diagrammatical illustration of a double im-
peller wheel according to the invention shown in the same way
as the wheel in FIG. 1,

FIG. 3 shows a pressure diagram for explaining the effect of
the invention,

FIG. 4 shows a part of an impeller wheel according to-the in-
vention on a larger scale in a special embodiment, and

FIG. 5 shows another part of an impeller wheel according to
the invention.

FIG. 6 shows the wheel as seen in an axial direction.

DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 1 shows a motor 1, on the shaft of which a hub 2 is
secured which carries a set of inner blades 3. Around the ex-
tremities of these blades, an intermediate ring 4 is mounted,
which carries a set of outer blades 5. The motor 5 with the
biade sets 3 and § is mounted in two coaxial ducts, of which
the outer wall of the outermost duct 6 is denoted with 7, while
the outer wall of the innermost duct 8, which, at the same
time, forms the partition between the two ducts, is denoted
with 9. The intermediate ring 4 is cylindrical and of the same
radius as the partition 9 and fills in a break in same, the manu-
facturing tolerances rendering it necessary though that on
each side of the intermediate ring 4 there appears a gap 10 and
11. :

FIG. 1 represents the known construction of a double im-
peller wheel, while a double impeller wheel constructed ac-
cording to the invention is shown diagrammatically in a cor-
responding manner in FIG. 2, in-which the same designations
are employed for the individual parts.

The difference between the constructions shown in FIGS. 1
and 2 lies in the fact that the intermediate ring 4 in FIG. 1,
measured in the axial direction, is of a width that corresponds
to the width of the outer blades in the proximity of the blade
base or the width of the inner blades measured in the proximi-
ty of the points of the blades, while the width of the inter-
mediate ring 4 in FIG. 2 according to the invention is con-
siderably less and, as is seen, only constitutes a fraction of this
width.

The effect of this difference is going to be explained in
greater detail by means of the curves shown in FIG. 3.

In this figure, the curve I denotes the pressure condition in
the duct 6, while the curve II denotes the pressure condition in
duct 8.

The two curves lie in the figure symmetrically with respect
to the zero line, but this will not always be the case, as the
pressures in the two ducts, depending on the construction of
the blade set, may possess different numerical values.

The curves in FIG. 3 apply both to the known construction
shown in FIG. 1, as well as to the construction according to
the invention shown in FIG. 2, provided that all dimensions in
the two figures are identical apart from the dimensions of the
intermediate ring and the location of the gaps 10 and 11.

It is seen that the pressures in the ducts change signs in a
point 0 which approximately lies in a midplane through the
blades at right angles to the axis, in that FIGS. 1, 2 and 3 are
drawn in such a way in relation to each other that the abscis-
sae fram FIG. 3 can be directly transferred to FIGS. 1 and 2.

It is seen, furthermore, that the pressure in the ducis
remains constant on both sides of the impeller wheel all the
way to the two lines marked A and B in FIG. 3. From these
spots the pressures decrease practically linearly towards 0.

It follows herefrom that the difference in pressure between
the two ducts 6 and 8, taking it by and large, are constant out-
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side of blades and here are of a very considerable magnitude,
viz corresponding to the total of the numerical values of those
pressures which are produced by the two sets of blades.

It is seen that the gaps 10 and 11 in FIG. 1 are in two places
which correspond to the lines A and B in FIG. 3, that is to say,
in places where, to all intents and purposes, the maximum dif-
ferenice in pressure between the ducts exists. On the other
hand, the gaps 10 and 11 in FIG. 2 have been moved con-
siderably closer together and are on a place which in FIG. 2is
marked with lines C and D, i.e., on a place where the dif-
ference in pressure between the two ducts has come very close
to 0.

Since theoretically it can be anticipated that the gaps in the
two cases can be made equally narrow, this means that the air-
flow from the one duct to the other through these gaps is con-
siderably less with the impeller wheel according to the inven-
tion as shown in FIG. 2 than with the known impeller wheel as
shown in FIG. 1.

It appears from FIG. 4 that the intermediate ring 4 in this
embodiment is constructed with lateral surfaces 12 which are
at right angles to the axis of the wheel and are of a considera-
ble width. By means of this it is achieved that the width of the
gaps 10 and 11 remain more or less the same, even if the parti-
tion 9 is not constructed precisely circular-cylindrically or is
mounted slightly eccentrically. It is consequently not necessa-
ry to meet such exacting requirements as regards tolerance, as
far. as the construction and mounting of the ducts is con-
cerned, as with the embodiment shown in FIG. 1.

It does, moreover, appear from FIG. 4 that the intermediate
ring 4 is constructed with an inside that is constituted of sur-
faces 13 which are sloping inwards towards the center. Al-
ready as a consequence of the smaller surface area, the
deposition of dust is substantially reduced and the use of these
sloping surfaces 13 results in an additional reduction of the
risk of dust deposition.

FIG. 5 shows a particularly expedient embodiment of the
connection of the blades with the intermediate ring.

In FIG. § is seen a blade 14 which is shown according to its
normal section. The blade has this section with essentially the
same pitch throughout, possibly with a outwardly diminishing
width of blade, but within a line in the proximity of the inter-
mediate ring 4 as indicated with the line E in FIG. 4, the sec-
tion is twisted acutely towards the plane of the intermediate
ring, as seen in FIG. 5. Thereby, on the one hand, a longer
connecting surface to the intermediate ring, and on the other
hand, a closing of the blade at the end facing the intermediate
ring is obtained, such as is obtained in the known construction
according to FIG. 1 by means of the intermediate ring, but
which is impossible to obtain without twisting, when the inter-
mediate ring is narrowed.

The axial width of the intermediate ring should be less than
half, preferably less than a third of the largest width of the
inner vanes as measured in an axial direction from their front
edges to their rear edges.

The radial width of the intermediate ring should be at least
1% times the axial width thereof.

What is claimed is:

1. A double impeller wheel for an axial flow fan comprising
a hub;

a set of inner impeller blades each secured at its radially
inner end to said hub and having an outwardly decreasing
axial width;

a connecting ring secured to the radially outer ends of said
impeller blades coaxially with said hub; and

a set of outer impeller blades each secured at its radially
inner end to said ring and having an outwardly decreasing
axial width, said inner and outer impelier blades being
inclined in opposite directions with respect to the im-
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peller axis, the dimension of said connecting ring in the
radial direction being more than 1% times the axial width
of said ring between opposed end surfaces thereof, said
axial width being smaller than one-half of the minimum

axial width of said inner blades.
2. A double impeller wheel as claimed in claim 1 in which

said axial width of said connecting ring is smaller than one-
third of the minimum axial width of said inner blades.

3. A double impeller wheel as claimed in claim 2 in which
the surface of said connecting ring facing against said hub is
composed of two oppositely tapering surface portions each’
sloping inwardly towards a midplane of said ring perpendicu-
lar to the axis thereof.

4. A double impeller wheel as claimed in claim 1 in which
the portions of said inner and outer impeller blades adjacent
to said connecting ring are twisted relative to the respective
blade profiles remote from said ring so as to merge with said
ring at a small angle to a plane perpendicular to the axis of said
ring.

5. A double axial flow fan comprising an inner tubular
member defining a first air duct and having a circumferential
slot intermediate to its ends;

an outer tubular member surrounding said inner tubular
member and defining therewith an annular second air
duct;

an impeller wheel having a hub rotatably supported within
said first tubular member;

a plurality of inner impeller blades secured at their radially
inner ends to said hub;

a connecting ring secured to the radially outer ends of said
inner blades and located in said circumferential slot with
its opposed axial end faces spaced from the axial faces of
said slot;

the dimension of said connecting ring in the radial direction
being more than 1% times the axial width of said ring
between opposed end faces thereof, said axial width being
smaller than one-half of the minimum axial width of said
inner blades;

a plurality of outer impeller blades secured at their radially
inner ends to said ring and extending across said second
annular duct, said inner and outer blades being inclined in
opposite directions with respect to the wheel axis and
having outwardly decreasing axial widths, said end faces
of said connecting ring being located on opposite sides of
a plane normal to said wheel axis in which the difference
between the pressures in said first and second air ducts is
substantially zero during rotation of said impeller wheel
and so close to said normal plane that he differential pres-
sure at each of said axial end faces is smaller than one-
half of the maximum differential pressure between said
ducts.

6. A double axial flow fan as claimed in claim § in which
said end faces of said connecting ring are located in planes in
which the differential pressure between said inner and outer
ducts is smaller than one-third of the maximum differential
pressure between said ducts.

7. A double axial flow fan as claimed in claim § in which the
surface of said connecting ring facing against said hub is com-
posed of two appositely tapering surface portions each sloping
inwardly towards a midplane of the ring normal to the axis
thereof.

8. A double axial flow fan as claimed in claim 8 in which the
portions of said inner and outer impeller blades adjacent to
said connecting ring are twisted relative to the respective
blade profiles remote from said ring so as to merge with said
ring at a small angle to a plane perpendicular to the axis of said
ring.

* * * * *



