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A VACUUM CLEANING APPLIANCE

FIELD OF THE INVENTION
The present invention relates to a vacuum cleaning appliance. In its preferred

embodiment, the present invention relates to a handheld vacuum cleaning appliance.

BACKGROUND OF THE INVENTION

A vacuum cleaner typically comprises a main body containing dirt and dust separating
apparatus, a cleaner head connected to the main body and having an opening, and a
motor unit for drawing dirt-bearing air through the opening and the cleaner head, and
into the main body. The opening is directed downwardly to face the floor surface to be
cleaned. The dirt-bearing air is conveyed to the separating apparatus so that dirt and
dust can be separated from the air before the air is expelled to the atmosphere. The
separating apparatus can include one or more of a filter, a filter bag and a cyclonic

arrangement.

A handheld vacuum cleaner includes a handle which is generally located to one side of
the separating apparatus and a trigger mounted on the handle to allow the user to
activate the motor unit using the hand gripping the handle. A battery for supplying
energy to the motor unit is generally located beneath the handle. The motor unit may be

located above the handle, or it may be located above the separating apparatus.

SUMMARY OF THE INVENTION

In a first aspect, the present invention provides a vacuum cleaning appliance comprising
a body having a longitudinal axis, a motor unit located in the body for creating an
airflow through the appliance, a handle having a first end connected to the body and a
free, second end, the handle extending along the longitudinal axis, and a filter assembly
detachably connected to the body proximate to the first end of the handle, the filter
assembly defining a bore running through the filter assembly along the longitudinal
axis, the bore being shaped to allow the filter assembly to slide along the handle towards

the second end thereof following detachment from the body.
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This can allow the filter assembly to be detached from a compact vacuum cleaning
appliance, having a handle which is co-axial with the body, through simply sliding the
detached filter assembly along the handle and over the free end of the handle. No other
disassembly of any other parts or sub-assemblies of the appliance is required. The filter

assembly can be washed or replaced prior to reattachment to the body of the appliance.

When connected to the body, the filter assembly may be spaced from the handle along
the longitudinal axis. Alternatively, when connected to the body, at least part of the
filter assembly may extend about the handle, preferably about at least the first end of the
handle.

The handle preferably comprises a user-operable power switch for actuating the motor
unit. The switch is preferably located adjacent to the first end of the handle. This can
allow the user to easily switch the appliance on and off, for example, using a thumb of a
hand which is gripping the handle. A second switch may be located adjacent the power
switch to allow the user to change an operating parameter of the appliance, for example

the speed of the motor unit.

The appliance preferably comprises a battery pack for supplying energy to the motor
unit. The battery pack is preferably located in the handle. The battery pack is preferably
removably located in the handle to allow an exhausted battery pack to be exchanged for
a charged battery pack during a cleaning process. Part of the battery pack preferably
protrudes from the second end of the handle to allow the user to remove the battery pack
through grasping the protruding portion of the battery pack and pulling the battery pack
from the handle. The battery pack may be charged whilst situated within the handle. The
handle preferably comprises a charging port for receiving a detachable charger for
supplying energy to a circuit for charging the battery pack. The charging port is
preferably located opposite to the power switch. The circuit is preferably located in the

handle.
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The handle thus also provides a housing for the battery pack, and so in a second aspect,
the present invention provides a vacuum cleaning appliance comprising a body having a
longitudinal axis, a motor unit located in the body for creating an airflow through the
appliance, a battery pack for supplying energy to the motor unit, the battery pack being
located within a housing having a first end connected to the body and a free, second
end, the housing extending along the longitudinal axis, and a filter assembly detachably
connected to the body proximate to the first end of the housing, the filter assembly
defining a bore running through the filter assembly along the longitudinal axis, the bore
being shaped to allow the filter assembly to slide along the housing towards the second

end thereof following detachment from the body.

The motor unit preferably comprises an impeller and a motor for driving rotation of the
impeller. The impeller is preferably mounted on a shaft which extends along the
longitudinal axis of the body. The motor unit is preferably oriented so that the impeller
is located closer to the first end of the handle than the motor. The motor unit is
preferably located in a motor housing. The motor housing is preferably cylindrical in
shape, and comprises a cylindrical side wall comprising a first set of apertures through
which the airflow enters the motor casing upstream of the motor unit, and a second set
of apertures through which the airflow leaves the motor casing downstream of the motor
unit. The second set of apertures is positioned closer to the first end of the handle than

the first set of apertures.

The filter assembly is preferably annular in shape. The bore is preferably circular in
cross-section orthogonal to the longitudinal axis. The handle may have the same cross-
section as the bore of the filter assembly. In a preferred embodiment, the handle and the
bore have different cross-sections; the bore has a circular cross-section whilst the handle
has a non-circular cross-section to facilitate gripping by the user. The handle have a

cross-section in the shape of a rounded rectangle or square.

An external casing of the filter assembly preferably comprises an air outlet of the

appliance. The air outlet preferably extends at least partially about the longitudinal axis,
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and is preferably arranged to emit the airflow in a direction perpendicular to the
longitudinal axis, and so away from a hand which is gripping the handle of the

appliance.

The filter assembly preferably comprises a filter located downstream from the motor
unit, referred to hereafter as a post-motor filter, for removing dust from air exhausted by
the motor unit. The post-motor filter is preferably annular in shape and extends about
the longitudinal axis of the body. The post-motor filter may surround at least part of the

impeller.

The filter assembly preferably further comprises a filter located upstream from the
motor unit, referred to hereafter as a pre-motor filter, for removing dust from air
entering the motor unit. The pre-motor filter is preferably cylindrical in shape. The pre-
motor filter preferably surrounds the motor of the motor unit. The post-motor filter is
preferably spaced from the pre-motor filter along the longitudinal axis of the body. The
post-motor filter is preferably located closer to the first end of the handle than the pre-

motor filter.

Each of the pre-motor filter and the post-motor filter is preferably connected to the
casing of the filter assembly so that, as the filter assembly is detached from the body of
the appliance, the casing, the pre-motor filter and the post-motor filter are detached as a

single unit.

The appliance may further comprise acoustic foam for reducing sound levels emitted
from the appliance, and in particular sound generated by the motor unit, during use of
the appliance. The acoustic foam is preferably located in a housing of the motor unit.
The acoustic foam is preferably located at the end of the housing which is proximate to

the handle.

The appliance preferably comprises separating apparatus located upstream from the

filter assembly for removing dust from an airflow drawn into the appliance by the motor
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unit. The separating apparatus preferably comprises a primary separation system, which
is preferably in the form of a cyclonic separation system. The primary separation system
is preferably defined by a cylindrical outer wall which is connected to the body so that
the outer wall of the primary separation system is located on an opposite side of the
body to the handle. The outer wall defines a separating chamber preferably having a
longitudinal axis which is collinear with the longitudinal axis of the body. The axis of
the cyclone flow within the primary separation system is thus preferably collinear with

the longitudinal axis of the body.

The separating apparatus preferably further comprises a secondary separation system
located downstream from the primary separation system, and upstream from the filter
assembly. The secondary separation system preferably comprises a plurality of cyclones
arranged in parallel and about the longitudinal axis of the body. The secondary

separation system is preferably spaced along the longitudinal axis from the motor unit.

The appliance preferably comprises an air inlet through which the airflow generated by
the motor unit enters the appliance. The air inlet is preferably located in a base which is
connected to, and preferably moveable relative to, the outer wall of the primary
separation system to allow the separation apparatus to be emptied. An inlet duct
conveys the airflow from the air inlet to the separation apparatus. The inlet duct is
preferably aligned parallel to, and more preferably along, the longitudinal axis of the

body.

In its preferred embodiment, the appliance thus provides an “in line” arrangement, in
which the air inlet, inlet duct, separating apparatus, filter assembly, motor unit, air
outlet, handle and battery pack are all either located on, or extend about, the

longitudinal axis of the body.

In a third aspect the present invention provides a vacuum cleaning appliance comprising
a body having a longitudinal axis, a motor unit located in the body for creating an

airflow through the appliance, the motor unit comprising an impeller mounted on a shaft
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having a rotational axis which is collinear with the longitudinal axis of the body, and a
motor for rotating the shaft, a handle having a first end connected to the body and a free,
second end, the handle extending along the longitudinal axis, a battery pack located
within the handle, separating apparatus for separating dust from the airflow, the
separating apparatus comprising a primary cyclonic separating system which generates
an airflow about the longitudinal axis, and a secondary cyclonic separating system
comprising a plurality of cyclones arranged in parallel about the longitudinal axis, and a
filter assembly comprising a first filter arranged upstream of the motor unit for
separating dust from the airflow exhausted from the separating apparatus, and a second
filter arranged downstream from the motor unit for separating dust from the airflow
exhausted from the motor unit, each of the first filter and the second filter extending

about the longitudinal axis.

Features described above in connection with the first aspect of the invention are equally

applicable to the second and third aspects of the invention, and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred features of the invention will now be described, by way of example only, with

reference to the accompanying drawings, in which:

Figure 1 is a front perspective view of a vacuum cleaning appliance;

Figure 2 is a rear perspective view of the appliance;

Figure 3 is a top view of the appliance;

Figure 4 is a side sectional view taken along line F-F in Figure 3;

Figure 5 is a front perspective view of a filter assembly of the appliance;

Figure 6 is an end view of the filter assembly;
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Figure 7 is a front perspective view of a battery pack of the appliance;

Figure 8 is a similar view to Figure 3, but with the filter assembly located part way

along the handle of the appliance;

Figure 9 is a similar view to Figure 8, but with the filter assembly fully separated from

the remainder of the appliance.

DETAILED DESCRIPTION OF THE INVENTION

Figures 1 to 4 illustrate a vacuum cleaning appliance 10. The appliance 10 comprises a
main body 12 having an external casing 14. The main body 12 has a central longitudinal
axis X. The main body 12 houses a motor unit 16 for creating an airflow through the
appliance 10. The motor unit 16 is located within a motor housing 18, and comprises an
impeller 20 mounted on a shaft 22 which is aligned along the longitudinal axis X, and a
motor 24 for rotating the shaft 22, and thus the impeller 20, about the longitudinal axis
X.

A handle 26 is connected to one side of the main body 12. The handle 26 has a first end
28 connected to the main body 12, and a free second end 30 remote from the main body
12. The handle 26 is elongate in shape, and preferably extends along the longitudinal
axis X away from the main body 12. The length of the handle 26 is selected to enable a
user to grip the appliance 10 using a single hand. Along its length, the handle 26 has a
generally uniform cross-section perpendicular, and preferably has a non-circular cross-
section for promoting user comfort whilst gripping the handle 26. In this embodiment,

the handle 26 has a cross-section which is generally in the shape of a rounded rectangle.

With reference also to Figure 5, the handle 26 provides a housing for a battery pack 32
for supplying electrical energy to the motor unit 16. The battery pack 32 preferably
comprises a plurality of batteries 33, in this embodiment four batteries 33. The battery

pack 32 is removably located in the handle 26. A first end 34 of the battery pack 32
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protrudes from the second end 30 of the handle 26 to allow the battery pack 32 to be
gripped by the user for removal from the handle 26. A finger-actuable catch mechanism
36 is housed within the first end 34 of the battery pack 32 for releasably retaining the
battery pack 32 within the handle 26. To release the battery pack 32, the user slides an
actuator 38 of the catch mechanism against the biasing force of a spring to move a catch
40 away from a retaining wall of the handle 32, and then pulls the battery pack 32 out
from the handle 26. The battery pack 32 may be replaced by a charged battery pack 32,
or subsequent to its own charging, by inserting the charged battery pack 32 into the
handle 26 through the open second end 30 until the catch mechanism 36 engages the

handle 26 to retain the battery pack 32 within the handle 26.

Terminals located at the second end 42 of the battery pack 32 connect the batteries 33 to
a control circuit 44 located in the handle 26. The control circuit 44 is connected by a
cable 46 to a motor circuit 48 mounted on the motor unit 16. The motor circuit 48 is
located on the end of the motor unit 16 which is remote from the handle 26, and actuates
the motor 18 of the motor unit 16 in response to signals received from the control circuit
44. The control circuit 44 is connected to a charging port 50 located on the lower side of
the handle 26 to allow the battery pack 32 to be connected to a source of electrical
power for recharging the batteries 33 of the battery pack. Switches 52, 54 are mounted
on the upper side of the handle 26 to enable a user to control the operation of the motor
unit 16 to draw an airflow into the appliance 10. In this embodiment, a first switch 52 is
used to actuate (on/off) the motor unit 16, and a second switch 54 is used to control the
speed of rotation of the impeller 20 (high/low) to vary the rate of airflow through the
appliance 10.

A separating apparatus 60 for separating dust, dirt and other detritus from the airflow is
connected to the main body 12 opposite to the handle 26. The separating apparatus
comprising a primary separation system 62 and a secondary separation system 64. In
this embodiment, the primary separation system 62 comprises a cyclonic separation
system comprising a separating chamber 66 which is defined by a cylindrical outer wall

68. The separating chamber 66 has a longitudinal axis which is collinear with the
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longitudinal axis X of the main body 12. Inside the separating chamber 66 is a shroud
70 which is in the form of a cylindrical screen, and shroud skirt 72 which acts to
effectively separate the separating chamber 66 into two portions — a separation portion
around the shroud 70 within which airflow can swirl about the longitudinal axis X, and
a dirt collection portion below the shroud 70 where dirt separated in the separation

portion can collect prior to being emptied.

The secondary separation system 64 is located between the primary separation system
62 and the main body 12. The secondary separation system 64 preferably also comprises
a cyclonic separation system. In this embodiment the secondary separation system 64
comprises a plurality of cyclone bodies 74 arranged about the longitudinal axis X, and a
fine dust collection chamber 76 for collecting dust separated by the cyclone bodies 74.
The fine dust collection chamber 76 extends through the separating chamber 66. The
separating chamber 66 and the fine dust collection chamber 76 are open at one end, and
are closed by way of a base 78 that is hingedly connected to the outer wall 68. The base
78 is pivotable between a closed position in which the separating chamber 66 and the
fine dust collection chamber 76 are sealed to contain any dirt and dust inside them, and
an open position in which the ends of the separating chamber 66 and the fine dust
collection chamber 76 are open, and dirt and dust can be removed or ejected. A central
portion of the base 78 comprises an aperture which defines an air inlet 80 of the
appliance 10. A duct 82 passing through the separating chamber 66 along the
longitudinal axis X conveys an airflow drawn into the appliance 10 through the air inlet

80 to the primary separation system 62.

A cleaning tool may be connected to the air inlet 80 of the appliance 10. Alternatively,
one end of an elongate wand may be connected to the air inlet 80, and a cleaning tool

may be connected to the other end of the wand.

The appliance 10 further comprises a filter assembly 90 for removing dust from the
airflow. With reference also to Figures 6 and 7, in overview the filter assembly 90

comprises a first filter, hereafter referred to as a pre-motor filter 92, which is located
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downstream from the separating apparatus 60 and upstream from the motor unit 16, for
removing dust from the airflow before it enters the motor unit. The filter assembly 90
further comprises a second filter, hereafter referred to as a post-motor filter 94, which is
located downstream from the motor unit 16, for removing dust from the airflow before
it is exhausted into the external atmosphere. The pre-motor filter 92 and the post-motor
filter 94 are both connected to a filter casing 96 which is detachably connected to the
main body 12 of the appliance 10. The pre-motor filter 92 and the post-motor filter 94
are both annular in shape, and both surround the longitudinal axis X. The pre-motor
filter 92 is positioned adjacent the post-motor filter 94 to minimise the overall size of

the filter assembly 90.

The pre-motor filter 92 can be formed of any suitable filter material, or combination of
materials, typically found in pre-motor filters. In the present embodiment the pre-motor
filter 92 comprises layers of filter media including a layer of scrim or web material, a
non-woven filter medium such as fleece, followed by a further layer of scrim or web
material. An electrostatic filter medium could also be included if desired. The post-
motor filter 94 can similarly be formed of any suitable filter material, or combination of
materials, typically found in post-motor filters. In the present embodiment, the post-
motor filter 94 is formed of a pleated HEPA-standard (high efficiency particulate air)

filter medium.

With particular reference to Figures 4 and 6, the filter assembly 90 comprises a frame
98 which extends from the filter casing 96. The pre-motor filter 92 is positioned around
the frame 98, which acts to support the pre-motor filter 92 so that it maintains its
annular shape during use. The post-motor filter 94 is fixed inside the filter casing 96. An
annular seal 98 positioned inside the filter assembly 90 between the pre-motor filter 92
and the post-motor filter 94 serves to isolate the airflow passing through the pre-motor
filter 92 from the airflow passing through the post-motor filter 94. The filter casing 96
has a number of vent holes 100, or apertures, which provide an air outlet of the
appliance. In Figure 1, the post-motor filter 94 is partially visible through the vent holes
100.
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The filter casing 96 is generally annular in shape and comprises a central aperture 102
which is centred on the longitudinal axis X. The filter assembly 90 thus comprises a
bore 103 which extends through the filter assembly 90, and about which the pre-motor
filter 92 and the post-motor filter 94 extend.

As illustrated in Figure 4, when the filter assembly 90 is connected to the main body 12,
the handle 26 protrudes outwardly from the bore 103 of the filter assembly 90. The
motor housing 18 comprises a side wall containing a first plurality of through-holes 104
defining an inlet through which air enters the motor housing 18, and a second plurality
of through-holes 106, spaced from the first plurality of through-holes 104, defining an
outlet through which air leaves the motor housing 18. The side wall is preferably
generally cylindrical in shape. An inlet of the motor unit 16 is aligned with the first set
of through-holes 104, and an outlet of the motor unit 16 is aligned with the second set of
through-holes 106. A cavity located between the motor unit 16 and the end of the motor
housing 18 can house, for example, an open cell acoustic foam 108 in order to provide
acoustic dampening benefits. With the filter assembly 90 connected to the main body
12, the pre-motor filter 92 is positioned around the first set of through-holes 104, and
the post-motor filter 94 positioned around the second set of through-holes 106.

During operation of the appliance 10, when the switch 52 is depressed the motor unit 16
is activated by the control circuit 44 to generate an airflow through the appliance 10.
Dirt-laden air is drawn into the appliance 10 through the air inlet 80. The dirt-laden air
passes along the duct 82 and enters the separating chamber 66, which creates a swirling
airflow about the shroud 70. Larger dirt and debris is removed from the air due to
centrifugal forces as the air swirls around separating chamber 66. The air passes through
the shroud 70 and enters the secondary separation stage 64. The cyclone bodies 74
separate finer dust from the airflow, which falls into the fine dust collection chamber 76.
The relatively clean air leaves the secondary separation stage 64 and passes radially
inwardly through the pre-motor filter 92 and the first set of through-holes 104 in turn to

enter the motor housing 18. The airflow passes upwardly (as shown in Figure 4) through
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the motor housing 18 and subsequently passes radially outwardly through the second set
of through-holes 106 and the post-motor filter 94 before being emitted radially
outwardly from the vent holes 100 in the filter casing 96 into the atmosphere.

As mentioned above, the filter assembly 90 is detachably connected to the main body
12. The removal and/or replacement of the filter assembly 90 is illustrated in Figures 8
and 9. The external casing 14 of the main body 12 comprises a catch 110, or other
temporary fixing means, for locking the filter assembly 90 in place while the appliance
10 is in use. There is a corresponding engagement member on the filter casing 96 of the
filter assembly 90 which engages with the catch 110 on the main body 12. Rotation of
the filter assembly 90 is required to engage the engagement member with the catch 110.
Alternative temporary fixing means could be used instead of the catch 110. For
example, the filter assembly 90 could be retained on the appliance 10 by way of a

magnetic engagement.

To remove the filter assembly 90 from the appliance 10, the user grips the main body 12
of the appliance 10 with one hand and, with the other hand, grasps the filter casing 96
and rotates the filter casing 96 relative to the main body 12 to disengage the engagement
member on the filter casing 96 from the catch 110 on the main body 12. The user then
slides the filter assembly 90 along the handle 26 and subsequently over the second end
30 of the handle 26. The filter assembly 90 may then be cleaned by the user before re-
attachment to the main body 12. To replace the filter assembly 90, the user simply
reverses the above process; the filter assembly 90 is positioned over the second end 30
of the handle 26 and slid over the handle 26 towards the main body 12. Whilst pushing
the filter assembly 90 against the main body 12, the user rotates the filter assembly 90
relative to the main body 12 so that the engagement member on the filter casing 96
engages the catch 110 on the main body12 to retain the filter assembly 90 on the main

body 12.



