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[5 7] ABSTRACT 
A vacuum cleaner fan assembly consisting of a com 
pressor and an electric motor. A diffuser housing is 
provided, comprising a ring of guide blades constitut 
ing a radial diffuser in which ducts are provided for 
bypassing the air in the axial direction. The guide 
blades are supported by sealing means between the 
housing and an appropriate lid. 

1 Claim, 8 Drawing Figures 
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VACUUM CLEANER FAN ASSEMBLY 
The invention relates to a vacuum cleaner fan assem 

bly consisting of a compressor and an electric motor for 
driving this compressor. The compressor comprises an 
impeller which is mounted- on the motor shaft and 
which is surrounded by a ring of guide blades constitut 
ing a radial diffuser. 

In the construction of vacuum cleaners it is important 
that the fan assembly be constructed such that its di 
mensions are as small as possible, that it consists of a 
minimum number of components which can be inex 
pensively produced in mass manufacture, and, of 
course, that it offers optimum performance. So far, this 
object has only been partly achieved. For example, 
until now it has appeared to be almost impossible to 
manufacture a fan assembly having both an acceptable 
cost price and efficiency, and in particular it has been 
impossible to provide the compressor in an acceptable 
manner with diffuser means which are very desirable 
for ?ow-technical reasons in view of the important effi 
ciency increase which they may give. 
An attempt to a solution to the said problem is pro 

posed in U.S. Pat. No. 3,263,909. The diffuser con 
struction described therein, however, is so bulky and 
comprises so many components that its use can be con 
templated only for central vacuum cleaning systems 
and industrial vacuum cleaners. The proposed solution 
is not suitable for use in domestic vacuum cleaners. 
The present invention offers a solution to this prob 

lem by providing a construction which is suitable for 
use in domestic vacuum cleaners, and is characterized 
in that the guide blades are situated in a diffuser hous 
ing in which ducts are provided for bypassing, mainly 
in the axial direction, the air exhausted from the guide 
blades. 
The diffuser housing is preferably constructed such 

that the guide blades and the housing form one assem 
bly. This assembly can be made, for example, by injec 
tion moulding of a synthetic resin. “ 
A further, considerably greater improvement is 

achieved in an embodiment which is characterized in 
that a lid is provided at one axial side of the housing, 
means being present at said side for supporting the 
guide blades. 

It is thus possible to make the construction of the 
guide blades signi?cantly thinner than has been consid 
ered possible so far. This implies that the inner diame 
ter of the ring of guide blades can be chosen to be much 
smaller, thus approaching the outer diameter of the im 
peller. much more closely without the disadvantages 
thereof becoming manifest in an inconvenient manner. 
Furthermore, this enables the outer diameter of the fan 
assembly to be reduced even further which, in conjunc 
tion with the decreased diameter of the impeller per 
mitted by the use of the diffuser, results in the fact that 
this diameter need not be larger than has been common 
practice thus far for fan assemblies without a ring of 
diffuser blades. As the impeller alone need no longer 
produce the desired pressure difference, because part 
thereof is already effected in the diffuser, the impeller 
may be designed, while maintaining the same motor 
power, for a larger displacement of air by increasing 
the height of the blades in the axial direction. This be 
comes manifest as the increased efficiency of the fan 
assembly. This increased blade height must, of course, 
also be applied to the diffuser blades. According to the 
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2 
invention this is possible without giving rise to annoying 
vibration phenomena. 
According to a further embodiment of the invention 

it appeared advantageous when the said supporting 
means form part of the lid. 

It was surprisingly found that the supporting means 
can be constructed very simply and inexpensively 
when, according to a further embodiment of the inven 
tion, they consist of a ring of elastic material which also 
serves for sealing the housing. 

It is obvious that by application of one or more of the 
proposed steps according to the invention, it will be 
possible in many cases to use a single-stage compressor 
where so far a multi-stage compressor had to be 
chosen. ' 

However, if a multi-stage compressor is to'be used 
after all, it is advantageous to take one or more of the 
described steps for each stage. \ 

In order that the invention may be readily carried 
into effect, some embodiment thereof will now be de 
scribed in detail, by way of example, with reference to 
the accompanying diagrammatic drawings, in which: 

FIG. 1 is a side elevation of a single-stage vacuum 
cleaner fan assembly according to the invention, 
FIG. 2 is a front view of the diffuser housing used 

therein, ‘ > 

_ FIG. 3 is a cross-sectional view thereof taken on the 
line III-III in FIG. 2, and of the lid used therewith, 
FIG. 4 is a front view of a diffuser housing in another 

embodiment, ' 

FIG. 5 is a sectional view thereof taken on the line 
V—V in FIG. 4, 
FIG. 6 is a front view of a lid for the housing shown 

in FIGS. 4 and 5, 
FIG. 7 is a perspective and partly sectional drawing 

of this diffuser housing, and 
FIG. 8 is a front and sectional view of a multi-stage 

vacuum cleaner fan assembly according to the inven 
tion. 

' The single-stage vacuum cleaner fan assembly shown 
in FIG. 1 comprises a motor which is surrounded by a 
housing 1 and a compressor consisting of an impeller 
which is rigidly connected to the motor shaft and which 
rotates in a diffuser housing 2. This housing is closed by 
a lid 3 in which the inlet aperture for the air is situated. 
The di?‘user housing ‘2 is shown in FIGS. 2 and 3. It 

comprises a bottom plate 4 connected to the motor 
housing and provided with an aperture 5 through which 
the motor shaft can extend, a central space 6 in which 
the compressor impeller can rotate, and a mainly cylin 
drical outer wall 7. 
A number of blades Sis provided on the inner side 

of this wall 7, each of the said blades acting as a guide 
blade over the portion denoted by A near a blade, and 
constituting, in pairs over the portion denoted by B a 
diverging duct in which diffusion occurs. For bypassing 
the air in the direction of the motor there are provided 
the wall portions 9, extending to the rear in FIG. 2 at 
an angle with respect to the plane of the drawing, as 
can also be seen in FIG. 3 in the two different sectional 
views taken on the line III-—III in FIG. 2. The air can 
then depart in the axial direction through the apertures 
10 which extend as far as below the wall portions 9. 
For closing the ducts formed by the blades 8, the lid 

11 shown in FIG. 3 is provided in this embodiment. 
This lid is provided with the central suction aperture 
12. 
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Near the outer edge a ring 13 of an elastic material 
is situated between the diffuser housing and the ring, 
said ring not only providing the closing of the ducts, but 
also, as was surprisingly found, serving excellently for 
retaining the thin ends’ 14 of the blades 8. Conse 
quently, these blades can be made much thinner with 
out the risk of breaking due to vibrations or other 
causes. For the same reasons the ring 13, preferably 
made of a soft rubber, also permits the diffuser housing 
2 to be higher, thus enabling a larger height of the 
blades 8. As already described, this offers an important 
improvement of the performance of the fan assembly. 
The embodiment of the diffuser housing 2 shown in 

FIGS. 4, 5 and 7 and the associated lid shown in FIG. 
6, is a simpli?ed embodiment of the one previously de 
scribed. In the Figures, corresponding components are 
denoted by the same references as in FIGS. 2 and 3. 
The same guide blade and diffuser portions A and B of 
the guide blades 8 can be recognized, and apertures 10 
for discharging the air are provided in the bottom plate 
4, the shape of which is denoted by broken lines in FIG. 

The housing 2 is provided with a fitting rim 18 in 
which the lid 11 ?ts. This lid has the shape of a ?at 
plate which is provided with a raised portion 15 of a 
shape such that it ?ts in the spaces between the blades 
8, thus being capable ‘of closing the ducts formed by 
these blades. In this portion 15 gaps 16 are recessed, in 
which the free portions of the blades 8 fit; it is thus pos 
sible to obtain the same ‘effect as with the ring 13 in the 
previous embodiment. It is advantageous if the erect 
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4 
walls of the raised portion 15 are slightly tapered. 

Finally, FIG. 8 shows another embodiment in which 
two identical diffuserhousings 2 according to the in 
vention are used in a two-stage compressor unit, the air 
being sucked in through the motor and following the 
path denoted by arrows. 
The construction of the diffuser housings 2 is fully 

identical to that of the previously described housings. 
It is obvious that the described diffuser housings can 

be provided at the exhaust .side of the air with guide 
blades for guiding the exhaust air. Such blades can be 
situated, for example, at the area denoted by 17 in FIG. 
3. 
We claim: 
1. A fan assembly for a vacuum cleaner comprising 

a fan housing, an electric motor within said housing, a 
compressor formed by an impeller with said housing 
secured to the output shaft of said motor, a unitary dif 
fuser housing coupled with said fan housing said dif 
fuser including a ‘plurality of guide blades carried on 
said diffuser housing on one side thereof forming a ra 
dial diffuser surrounding said impeller, a plurality of 
axial ducts in said diffuserhousing for axially bypassing 
air exhausted from said guide blades out that side of 
said diffuser carrying said guide blades and, a lid pro 
vided on the side of the diffuser opposite said guide 
blades, said guide blades having free axial ends, and a 
support ring carried by said lid for supporting said free 
axial ends of said guide blades and for sealing said 
housing. _ ' 


