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(9 Vacuum cleaner.

A vacuum cleaner has an outer body (2,3), and a rigid casing (31) enclosing a dust collection chamber
(9) and a rigid casing (16,17) enclosing a brushless blower motor both inside the main body. An air inlet
from the dust collection chamber (9) to the blower casing (16,17) has a vibration-isolating sealing
member (69), and is covered by a microfilter (33) to protect the brushless motor (7). The casing walls are
curved to a great extent, to reduce noisy vibrations. In particular, at least 70% of the wall area of the
blower casing (16,17) has curvature in at least one plane.

Jouve, 18, rue Saint-Denis, 75001 PARIS
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This invention relates to vacuum cleaners, and to
means for reducing the noise they make.

Generally in a vacuum cleaner the air on the
blower side of the filter passes through the blower fan
and radially outwardly through e.g. window openings
in the housing which forms part of the blower motor.
Apart from noise made by the blower motor itself, a
substantial contribution to noise is made by the pas-
sage of exhaust air from the blower motor housing to
the one or more openings through which it escapes
from the vacuum cleaner body. In the prior art it has
been appreciated that the noise of this exhaust air can
be reduced by causing it to pass along a passage, or
through a space, containing a sound absorbing ma-
teriat such as a polyurethane foam.

Japanese Utility Model Laid-Open Publication 48-
72753 shows the blower mounted axially horizontally
in a generally horizontal body, with a cylindrical tube
encasing the motor housing so that the air escapes
axially forwardly through an annular exit gap between
this housing and the tube. The tube is lined with foam.
The escaping air collects in a cylindrical annular
chamber between the casing and the vacuum cleaner
outer body, also lined with foam, passes rearwardly
down a foam-lined passage through a right-angled
bend to an expansion space at the vacuum cleaner
rear end, and thence through low density foam and a
grille to the exterior. Despite the sound absorbing ma-
terial, the conformation of the exhaust partis such that
the fiow is repeatedly sharply bent and noise is gen-
erated.

Japanese Utility Model Laid-Open Publication 48-
84163 describes an axially upright-type cleaner with
the blower centrally vertically mounted in a generally
cylindrical space defined by the main body casing. To
create a long exhaust path-way, a sheet of sound
absorbing foam material is wound in this space in a
spiral form extending out from the blower to the cas-
ing. However, the main air flow velocity is concen-
trated along the outside of its path, so the absorbing
material along the inside is effectively wasted.
Recently vacuum cleaner blower motors have
become more powerful, which will exacerbate the
problems associated with this construction.

JP-A-61/179121 leads the exhaust directly from
the blower through a foam layer and into a flattened
chamber at the base of the casing. The chamber has
U-shaped guide channels for guiding the air over a
sound absorbing layer before passage into a rear
expansion chamber and through a grille to the
exterior.

JP-A-60/100928 shows a motor casing vib-
rationally isolated from an outer casing of the motor.

In various aspects of the present invention, we
provide novel means for noise reduction.

The aspects of the invention are set out in the
claims.

Briefly in a first aspect the casing of a dust collec-
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tion chamber of the vacuum cleaner is connected to
a further casing downstream by way of a sealing
member which vibrationally isolates the casings from
one another around the suction air passage.

In a second aspect a blower motor casing within
the cleaner main body has walls which have curvature
in at least one plane over 70% or more of the wall
area.

In a third aspect the casing of a dust collection
chamber has side walls which are substantially
entirely outwardly convex.

We find that curved walls are significantly less
likely to vibrate at frequencies associated with noise.

In a further aspect, air flow created by a brushless
motor driven impeller is passed through a microfilter
capable of removing dust down fo about 2um or less.

Use of a brushless motor can obviate the previ-
ous need to filter out brush chips; consequently a fine
filter as mentioned may be put in front of the motor to
protect it and, where used, its speed sensing device,
from fine dust.

Preferably, the electric blower is surrounded
within the vacuum cleaner body by a hard blower cas-
ing which has a radially outwardly directed exit open-
ing through which the exhaust air escapes from the
casing to flow along a transfer passage in a curved
path with a substantially non-radial directional compo-
nent.

Desirably the interior of the casing is such as to
establish a swiring flow of the exhaust air. Also it is
highty preferable that the blower casing has a lining
layer of a sound absorbing material e.g. a foam ma-
terial. The disposition of sound absorbing material in
the casing space may be used to establish the swirling
flow.

Preferably the transfer passage curves away
from the exit opening with a circumferential direction
or component, and where there is swirling flow in the
blower casing the sense of this should be aligned with
the transfer passage direction.

Another possible directional component for the
curved transfer passage is the axial direction (relative
to the blower); particularly preferably this is combined
with a circumferential component. Desirably the air
flow direction at the exit opening is curved through at
least 45¢ in the circumferential sense and/or the axial
sense. In the very restricted space normally available
inside a vacuum cleaner body, this may direct the flow
to a useful location with a useful flow direction e.g. for
passage into further noise reduction means. It is par-
ticularly preferable that the transfer passage extends
without any sharp angle to disrupt the flow. Desirably
therefore it forms a smooth continuous curve. Nor-
mally it will not be necessary for it to curve through
more than 100° from the initial flow direction at the exit
opening, indeed transfer passage deviation of less
than 90° will frequently be sufficient to bring the flow
to a useful location.
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The outer wall formed by the blower casing -
which may have a generally cylindrical form around
the blower axis - may advantageously merge with an
outer wall portion of the transfer passage in a substan-
tially continuous curve. The transfer passage desir-
ably contains a sound absorbing element, e.g. of foam
material. This may be disposed as a wall lining in the
passage e.g. as a lining along the outer wall portion
of the passage curve.

In a particularly preferred aspect, the transfer
passage opens into a noise reduction space before
leaving the vacuum cleaner body. Desirably this
space also contains sound absorbing material e.g.
foam. To achieve sound absorption over a large
extent of space, without sharp corners in the flow, it
is commonly desirable that the noise reduction space
occupy a substantial area in one plane. For example,
the noise reduction space may be a chamber of a gen-
erally flattened shape in which the exhaust air is
guided by at least one curved guide means in the
space, and preferably a plurality of curved guide
means defining channelled flow paths, e.g. over a
layer of sound absorbing material.

Because of space restrictions in vacuum cleaner
design, commonly such a flattened chamber needs to
extend transversely to the radial extent of the blower
casing e.g. across the bottom part of a vacuum
cleaner body in which the blower casing is arranged
axially horizontally. The special fransfer passage feat-
ures described above may enable exhaust air to be
introduced into such a space without any sharp cor-
ners after exiting the blower casing.

Such a noise reduction space provided at the bot-
tom of the vacuum cleaner body may vent down-
wardly into a space defined between the bottom of the
body and a runner base on which are mounted means
e.g. castors whereby the vacuum cleaner may be
easily moved across a floor. The runner base and
cleaner body may be relatively rotatable. The exhaust
air flow may escape from this exhaust space through
a peripheral gap defined around the body between the
runner base and body. This disperses the flow direc-
tion in many directions and helps to eliminate noise.

The blower casing of the vacuum cleaner may
usefully be formed in two separable parts, and these
may usefully define respectively opposing portions of
the transfer passage. The preferred blower casing is
a substantially rigid shell e.g. of plastics material
which may be lined e.g. with sound absorbing foam.
The blower housing may be surrounded by an air per-
meable foam layer through which the exhaust air must
pass, within the casing, to help reduce motor noise.

Embodiments of the invention are now described
by way of example, with reference to the accompany-
ing drawings in which:

Figure 1 is a median vertical section of a vacuum

cleaner, passing through a blower axis;

Figure 2 is a vertical section transverse to that in
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Figure 1, through the rear part of the vacuum

cleaner shown in Figure 1;

Figure 3 is a horizontal section, viewed from

above, through the blower and dust collecting

casing of the vacuum cleaner;

Figure 4 is a front view of the blower casing;

Figure § is a bottom view of the vacuum cleaner

body;

Figure 6 is a vertical section at A-A in Figure 5;

Figure 7 is a median vertical section at "A" of a

second embodiment of vacuum cleaner;

Figure 8 is a vertical section at *B" in Fig. 7, omit-

ting the section through the motor;

Figure 9 is a vertical section through a dust casing

and collection chamber, at *C" in Fig. 7, and

Figure 10 is a horizontal section at "D" in Fig. 7.

Referring initially to Figures 1, 2 and 3, a vacuum
cleaner of the "pot" type has a generally cylindrical
axially upright body 1 consisting of a generally cylin-
drical upper body portion 2, closed at ifs upper end
and incorporating a carrying handle 70, and a lower
body portion 3 closing off the bottom end of the upper
portion 2. At its front side, the upper portion 2 has an
openable front cover 6 allowing access to a dust col-
lecting chamber 9 incorporating a dust collecting filter
5. The dust collecting chamber 8 includes a generally
cylindrical dust collecting casing 31 with a sealing
inner cover 32 disposed inside the outer front cover 6
and having a hose socket 41 which receives, via a
gas-tight packing 42, the end of a standard vacuum
cleaner hose 62. Hose 62 is rotatably mounted, in a
generally conventional way, in the socket 41 which is
positioned inside the front cover 6. Inner cover 32 sea-
lingly closes the front of a filter casing 58 containing
a paper bag filter 5 which may be conventional.

Behind the casing of the filter 5, the dust collect-
ing chamber 9 opens rearwardly into an enclosed
blower space 8 through a microfilter 33 which is for
retaining any fine dust which might interfere with
speed control 40 of the electric blower 7. The blower
7 and its casing will be described in more detail below.

Above the blower compartment, in the top portion
of the body 1, is an accessory compartment 13
accommodating a cord reel 11 for taking up in a con-
ventional way an electric power supply cord 10 for
supplying power to the blower. The compartment 13
also houses a control unit 54.

In the left-hand side of the body, to the side of the
dust collecting casing 31, is a metal casing 60 accom-
modating electric parts such as a noise filterand arec-
tifier circuit, on a power source substrate. To the
right-hand side of the dust collecting chamber 31 is
accommodated a metal casing 57 (Figs. 2,3) in which
large capacitors, for power-factor improving and
smoothing, are packaged. An inverter circuit module
51 is attached to the bottom of the dust casing 31.

The vacuum cleaner is provided with a castor
base 4, on which peripheral castors 27 are swivellably
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mounted. This is generally circular with an upturned
periphery having a bumper 28 for preventing furniture
damage, and receives the bottom part 3 of the
vacuum cleaner body 1. The lower body portion 3 is
connected to the castor base 4 at a cenfral axis by a
rotation shaft 23 allowing the body 1 to be rotated
without rotating the castor base 4. The lower body por-
tion 3 also has a plurality - 3 or 4 - of running wheels
29 which roll on the inside of the castor base 4 so that
the body 1 and base 4 rotate with a spacing 30 main-
tained between them. This spacing forms a chamber
of generally flattened shape with an upturned edge
portion which opens through an annular slot or gap 76
at the upper periphery of the castor base, defined on
its inner side by the outwardly-facing surface of the
lower body portion 3. This space 30 serves for
exhaust discharge, as will be explained in detail
below.

The blower arrangement is now described in
more detail, with reference also to Figure 4. The
blower 7 includes a blower fan 12 situated in the open-
ing from the dust collecting chamber 9 and driven by
an invertor-driven brushless electric motor 39. The
motor and blower are mounted axially horizontally in
the blower compartment 8 which is within the cleaner
body 1 at the rear thereof. The blower compartment 8
is defined by an electric blower casing of generally
cylindrical form, with a front casing portion 17 (on the
side of the fan 12) and a rear casing portion 16 which
is separable from the front portion 17 to facilitate ins-
tallation of the blower 7. Front casing portion 17 has
a central intake hole protected by plastic ribs 71. The
cylindrical side wall 15 of the casing is formed integ-
rally, as part of the rear portion 16, with a spherically-
curved central portion 14 of the rear wall of the casing,
which gives the casing shell good rigidity and strength
and in use reduces blower noises in the lower fre-
quency range, i.e. of frequency below 1000 Hz. The
cylindrical housing 45 of the blower motor 39 is posi-
tioned coaxially within the cylindrical wall of the casing
16, 17, with a substantial radial spacing between
housing and casing wall. The housing 45 of the blower
includes openings so that exhaust air is blown radially
outwardly from the blower, in a manner which may be
conventional. In the embodiment shown, these open-
ings are provided with forwardiy-opening tail pipes 38
so that the air is blown out forwardly along two 90°
segments on opposite sides of the blower, as can be
seen from Figure 2. The tail pipes 38 may take other
forms e.g. having a radially outwardly directed blower
opening. Or, the tail pipes may be dispensed with
altogether if desired.

Around the blower 7 outwardly adjacent the tail
pipes 38, is a cylindrical air-permeable and flame-
retardant cover 77 of e.g. low-density polyurethane
foam, through which the exhaust air must pass. The
cylindrical cover 77 helps to reduce the risk of fire and
also reduces motor noise while smoothing the
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exhaust air flow.

As can be seen in Figure 2, the outer wall 15 of
the blower casing is generally cylindrical at its upper
portion. It has a lining, of substantially uniform thick-
ness, of a sound absorbing foam element 18. A radial
annular space 8 is defined between the sound
absorbing member 18 and the inner foam cover 77, in
which exhaust air can circulate within the blower cas-
ing. Atits lower left-hand portion (as seen in Figure 2)
the outer casing wall curves in more sharply to form
a reduced radius portion in which the exhaust air cir-
culation space 8 is substantially biocked off by the
sound absorbing lining 18. At its lower right-hand por-
tion, the outer wall 15 has an increase in curvature
radius so that it extends away from the blower 7 and
forms an outer wall of an exhaust or transfer passage
73 leading away from a substantially rectangular-sec-
tion exit opening 72 penetrating the casing wall 15 at
the lower right-hand portion thereof. The left-hand
edge of the exit opening 72 is defined by a sharp edge
between the blower casing wall 15 and an inner wall
51 of the transfer passage 73.

Transfer passage 73 has a generally rectangular
cross-section. It is defined by a radially outer wall por-
tion 100 which, as described, extends to merge as a
continuous curve with the cylindrical wall 15 of the
blower casing and is formed integrally therewith from
the casing parts 16, 17. The radially inner wall 67 of
the passage 73 extends generally parallel to the outer
wall 100, and the internal cross-sectional area of the
passage 73 is substantially constant. A rear wall por-
tion of the passage 73 is formed adjacent the exit
opening 72 by the rear casing portion 16 and, further
downstream, by front casing portion 17. It extends ini-
tially in a generally circumferential direction, but cur-
ves gradually forwardly (i.e. axially) with a large radius
of curvature until it is extending substantially axially
forwardly relative to the blower. The transfer passage
exit is substantially in axial register with the front ribs
71 of the casing 17. The front wall portion of the pas-
sage 73 is short and extends generally parallel to the
rear wall portion, so that as explained the cross-sec-
tional area of the passage 73 is not decreased.

All of the walls of the passage 73 are formed gen-
erally as smooth curves, with relatively large radius of
curvature. The resulting passage 73 defines a flow
direction which, from the radially-outward exit open-
ing 72, extends initially in a substantially circumferen-
tial sense relative to the cylindrical casing 15 and then
also curving forwardly in an axial sense so that the
flow direction at the end of the passage 73, is substan-
tially in a forward axial direction and the end of the
passage 73 is disposed below and to the right-hand
side (looking rearwardly) of the blower casing cylindri-
cal portion. The flow direction in the passage 73 is
generally guided in a smooth curve having a relatively
large radius of curvature, without sharp comers. It
diverts the flow direction through about 80° from its
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initial generally circumferential direction on exiting the
casing. The walls of the passage 73 are formed as in-
tegral extensions of parts of the front and rear blower
casing portions 17, 16. Generally, the radius of curva-
ture of the flow direction should not be less than about
5 cm at any point in the passage 73.

The outer (lower) wall portion 100 of the passage
73 is lined with sound absorbing material, e.g.
polyurethane foam 18 which occupies between 25%
and 50% of the passageway cross-section, and
extends as a continuation of the sound absorbing lin-
ing 18 around the outer wall 15 of the blower casing.

At the exit opening 72, the outer wall portion 100
comprises a projection 21 which extends through the
sound absorbing material to form a hard constriction
or throat at the entrance of the passage 73. In man-
ufacture, the size of the projection 21 and hence the
area of the throat is selected in dependence on the
power of the electric blower, The throat does notdivert
the exhaust air flow axial direction through a comer,
but provides a hard boundary constriction ina manner
which is effective to provide some noise reduction.

The blower casing and walls of the passage 73
are formed of hard plastics material and are mounted
in the vacuum cleaner body through damping rubber
annuli 68, 69 at the rear and front, to reduce vibration
transmission from the blower to the body 1. Further-
more, the blower is itself mounted inside the blower
casing through front and rear rubber damping mem-
bers 36, 37 to inhibit further the transmission of vib-
rations.

The end of the exhaust transfer passage 73
opens substantially horizontally into a noise reduction
chamber 19 which is formed generally in a ring shape
in the bottom of the lower body portion 3, around the
pivot housing for the castor base mounting. The noise
reduction chamber 19 has a generally flat horizontal
top wall 22 of rigid plastics and defines a substantially
C-shaped expansion space extending for about 200°
in a generally flattened shape in the bottom of the
body portion 3. The top wall 22 of the space 19 is in
vertical register with the top wall of the exhaust trans-
fer passage 73 as the latter passage leads into it, and
the passage 73 is of substantially the same vertical
depth as the chamber 19. Furthermore, the chamber
19 has a layer 20 of sound absorbing foam, like that
in the blower casing and of substantially the same
thickness, forming a lower surface thereof. The sound
absorbing memberis supported on radial floor spokes
102 (Fig. 5) a little distance above the body portion 3,
so as to allow some circulation of air below it. Extend-
ing down from the top wall 22 are a plurality (two, in
this embodiment) of arcuate guide ribs 61. These
extend vertically down from the top wall 22 to the
sound absorbing lower layer 20 and are curved in a
circular arc around the C-shaped chamber space 19
from the opening of the fransfer passage 73 through
about 200° to a downwardly opening exit aperture 24
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through the bottom of the lower body portion 3. Con-
sequently the space 19 contains three part-annular
channels, each having as a top wall the top wall 22,
as a bottom wall the sound absorbing layer 20, and as
side walls either two of the ribs 61, orarib 61 and a
wall of the body portion 3. Each of these concentric
channels leads from the transfer passage around the
bottom of the vacuum cleaner body to the opening 24
in the bottom of the body. As can be seen in Figure 6,
atthe exhaust aperture 24 through the body the upper
wall of the space 22 curves down smoothly in a guide
portion 74 having a large radius of curvature. The
downwardly directed aperture 24 is covered with a
metal wire mesh 75 (not shown in Fig. 5) which serves
to smooth turbulences in the exhaust flow on passing
through the aperture 24 into the exhaust space 30
defined between the bottom of the body portion 3 and
the upper surface of the castor base 4.

In operation, the air flows in the vacuum cleaner
are as now described. Reference should also be
made to the arrows in the drawings. In the usual way,
air flow sucked in through the hose by the operation
of the blower 7 passes through the dust collecting
chamber 9, is filtered by the filter bag 5 and further by
the microfilter 33. It then passes into the electric
blower 7 and out through the tail pipes 38 of the
blower. The tail pipes guide the flow either forwardly
or outwardly, according to the design, over the two 90°
segments of the blower circumference as seen in Fig-
ure 2. The air then passes out through the sound-
absorbing cover 77 and into the space 8 between the
blower cover 77 and the sound-absorbing lining 18 of
the blower casing. With reference to Figure 2 it is seen
that the exhaust air must escape radially outwardly
from the casing through exit opening 72, while to the
left of exit opening 72 the lower casing space 8 is par-
tially obstructed by the inturned sound absorbing
member 18. Accordingly, a swirling flow is established
in the clockwise direction as seen in Figure 2,
whereby the exhaust air must circulate around the
blower casing space 8 towards the exit opening dur-
ing which course noise is absorbed by the sound-
absorbing layer 18 in the casing. However, a certain
proportion of air from one tail pipe can escape anti-
clockwise into the exit opening, as seen in Figure 2.
This is important if the electric blower has a high per-
formance. If the exhaust flow swirling in the exhaust
casing is too fast, the flow will concentrate exces-
sively at the outside of the space 8 in the casing and
noise absorption potential of the sound absorbing
members 18, 77 will be reduced. However, the overall
exhaust flow velocity in the casing can be reduced if
a portion, e.g. 10 to 20%, of the exhaust flow is
allowed to pass directly (anti-clockwise) into the exit
opening as shown in Figure 2. Alternatively, if the
blower is very powerful, the overall exhaust velocity
can be reduced by enlarging the blower chamber.
This is undesirable if, as is commonly the case, there
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is only restricted space inside the cleaner body 1, and
it is not wished to eniarge the body. Accordingly, in
manufacture, it is necessary to consider the perform-
ance of the intended blower 7 and to configure the
inside of the blower casing and its lining so as to
obtain if necessary a proportion of direct (non-swirled)
or reverse flow into the transfer passage.

Passing into the transfer passage 73, the air flow
goes through the throttle caused by the projection 21
and this serves to reduce some noise. Passing along
the passage 73, noise is further reduced by passing
over the sound absorbing lining 18 therein. Further-
more, since the flow does not run up against opposing
surfaces in the passage or at the exit from the blower
casing, generation of undesirable noise is avoided.

The double-curved configuration of the exhaust
passage 73 brings the air flow conveniently down into
the lower horizontal plane of the annular noise reduc-
tion space 19, into which the air flow can pass still
without negotiating any sharp radius. In the space 19,
the flow is guided around the C-shape channels,
being prevented by the ribs 61 from concentrating at
the outside of the annular space. Accordingly, good
use is made of the sound absorbing layer 20 over the
full extent of the space 19. Reaching the vent aperture
24, the air flow is guided down smoothly by the guide
portion 74, smoothed by the wire net 75 and passes
into the exhaust space 30 between body and castor
base. At this point the flow does undergo a sharp
change in direction, since it meets the castor base
surface substantially perpendicularly. However, by
this point the potentially noise-generating energy of
the exhaust air has been largely dissipated by the
passage through the blower casing space 8, the trans-
fer passage 73 and the noise reducing space 19. Also,
the vent aperture 24 is made large so that the vent
velocity of the exhaust air is low and noise generation
by collision with the castor base is not significant. The
vented air is then dispersed around the wide and flat
exhaust space 30 and can escape in all directions
through the narrow slot opening 76 at the periphery of
the castor base. Accordingly, not only is a large
exhaust area provided by this aperture 76, but also
the escape flow has no particular direction. This
further reduces the impression of noise emanating
from the vacuum cleaner. Because the final exit from
the vacuum cleaner is not downward, the exhaust flow
does not blow up dust form the floor.

The second embodiment shows further develop-
ments in the form of the blower casing and of the dust
collecting chamber.

Specifically, Figs. 7 and 10 show how the front
part 17 of the blower casing, rather than being flat and
forming an angle where it meets the rear part 16 at its
edge, is smoothly curved at that edge around sub-
stantially all of its circumference. The curve curves
smoothly around at least most of a right-angle in a
radial plane. The front air inlet opening of the blower
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casing has a rearwardly-extending annular rib 17a
supporting the blower motor mount 36.

As a result of this conformation, over 80% of the
blower casing wall area is curved and this helps to
reduce vibration at noise frequencies.

The blower chamber wall is made primarily of
plastic 2 mm thick, and the curvature of the curved
surface portions is less than 100 mm.

With reference to Fig.9, it will be seen that the wall
58 of the casing 31 around the dust collecting cham-
ber 9 has a special shape. This is generally four-si-
ded, to exploit as much as possible of the available
internal body space in the cleaner. However, the side
walls 58 are nevertheless outwardly convex all the
way around. They have a double-layer composite
structure with aluminium and plastics layers. The
outer (aluminium)layer is 0.5 mm thick. The maximum
side wali radius of curvature is 300 mm.

As in the first embodiment, a microfilter 33 is pro-
vided just in front of the opening into the blower cas-
ing. This filter is not intended to be removed by the
user as a matter of routine, and is designed to remove
dust of particle size from 0.3 microns up. By saying
"removed" herein, we mean that at least 99% of such
dust is removed.

Claims

1. Vacuum cleaner having an outer body, a first cas-
ing inside the body and an electric blower motor
in the first casing, characterised by a second cas-
ing inside the body, a dust collection chamber in
the second casing, a passage for the flow of suc-
tion air from the dust collection chamber to the
first casing and a vibration-isolating sealing mem-
ber sealingly connecting the first and second cas-
ings so as to provide a seal around said suction
air passage.

2. Vacuum cleaner according to claim 1 wherein the
sealing member is a resilient seal held in com-
pression between the first and second casings.

3. Vacuum cleaner according to claim 2 wherein
said second casing has an annular projection
around said passage and said sealing member
contacts the outer surface of said projection.

4. Vacuum cleaner according to any one of claims
1 to 3 wherein said first casing consists of walls
substantially completely enclosing said blower
motor except for said passage and at least one
suction air outlet, and at least 70% of the area of
said casing walls has curvature in at least one
plane.

5. Vacuum cleaner according to claim 4 wherein at
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least 80% of the area of the casing walls of the
first casing has curvature in at least one plane.

Vacuum cleaner according to any one of claims
1 to 5 wherein said second casing has atleasttwo
side walls which are at least partly of curved
shape.

Vacuum cleaner having an outer body, a casing
in said body and a blower motor in the casing,
characterised in that the casing has walls sub-
stantiaily completely enclosing said blower motor
except at suction air passages, and at least 70%
of the area of said casing walls has curvature in
at least one plane.

Vacuum cleaner according to claim 7 wherein at
least 80% of the area of the casing walls has cur-
vature in at least one plane.

Vacuum cleaner according toe claim 7 or claim 8
wherein the blower motor is surrounded laterally
with respect to its rotation axis by walls which are
outwardly convex and the casing is supported at
an axial end opposite its air inlet passage by a
ring-shaped support member, the casing having
an outwardly convex wall portion at the region
radially inside said support member.

Vacuum cleaner according to claim 9 wherein a
wall portion of the axial end of the casing opposite
said airinlet, which wall portion is radially outside
said support member, is outwardly concave, and
a sound-absorbing member is mounted inside the
casing between a cylindrical lateral wall portion of
the casing and said outwardly concave wall por-
tion.

Vacuum cleaner according to any one of claims
7 to 10 wherein the casing is supported at an axial
end having an inlet air passage by a ring-shaped
support member extending around the inlet air
passage, and the axial end wall of the casing
radially outside said ring-shaped support member
is of outwardly convex shape.

Vacuum cleaner according to claim 1 wherein the
casing has an annular rib (17a) provided at the
axial end around the air inlet passage, for sup-
porting the blower motor, and a sound-absorbing
member is mounted inside the casing on an out-
wardly convex wall portion of the casing.

Vacuum cleaner having an outer body, a casing
inside the outer body and a dust collection cham-
ber in the casing, the casing having opposite end
walls at which the suction air enters and exits and
side walls joining said end walls, characterised in
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that substantially the whole of said side walls are
outwardly convex.

Vacuum cleaner according to claim 13 wherein
one said end wall comprises a dust collection
chamber lid to which a suction hose is connected,
this end wall being at least partly outwardly con-
vex.

Vacuum cleaner according to claim 14 wherein
said dust collection chamber lid faces horizon-
tally, the suction hose is connected to it above its
middle level and the lid has an outwardly convex
shape around the connection of the suction hose.

Vacuum cleaner according to any one of the pre-
ceding claims wherein walls of the casing around
the dust collection chamber and/or the blower
motor have a two-layer structure including a
metal layer and a plastics material layer.

Vacuum cleaner according to claim 16 wherein
the metal is aluminum.

Vacuum cleaner according to claim 16 or claim 17
wherein the radius of curvature of the curved wall
portions of said two-layer structure is less than
300 mm.

Vacuum cleaner according to any one of the pre-
ceding claims wherein walls of the casing around
the dust collection chamber and/or the blower
motor are of plastics material and the radius of
curvature of curved wall portions thereof is less
than 100 mm.

Vacuum cleaner having an impeller, an electric
motor driving said impeller and a filter in the suc-
tion air flow upstream of said impeller and said
motor, characterised in that said electric motor is
a brushless motor and said filter is a microfilter
capable of removing from the air flow atleast dust
of a particle size greater than 2 microns.

Vacuum cleaner according to claim 20 having a
main filter for dust in said air flow, said microfilter
being downstream of said main filter.

Vacuum cleaner according to claim 20 or claim 21
wherein said microfilter is capable of removing at
least dust of a particle size greater than 0.5
microns.
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