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SEPARATION SYSTEM FOR A VACUUM CLEANER
BACKGROUND

[0001] Vacuum cleaners may comprise one or more separation systems to separate dirt from an

airflow drawn through the vacuum cleaner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Figure 1 is a perspective view of a vacuum cleaner;

[0003] Figure 2 is a perspective view of a main unit of the vacuum cleaner;

[0004] Figure 3 is an exploded view of the main unit;

[0005] Figure 4 is an exploded view of a bin assembly of the main unit;

[0006] Figure 5 is a rear perspective view of the bin assembly;

[0007] Figure 6 is a side sectional view through a portion of the bin assembly;

[0008] Figure 7 is a perspective view of an inlet valve assembly that forms part of the bin
assembly;

[0009] Figure 8 is a perspective view of a portion of the bin assembly, wherein an inlet valve
member of the inlet valve assembly is in (a) a closed position and (b) an open position;

[0010] Figure 9 is an exploded view of a wand interlock mechanism of the bin assembly;

[0011] Figure 10 is a front perspective view of the bin assembly;

[0012] Figure 11 is the same front perspective view as that of Figure 10, wherein a bin cover
forming part of the bin assembly has been omitted and the wand interlock mechanism is in a first
configuration;

[0013] Figure 12 is the same front perspective view as that of Figure 11, wherein the wand
interlock mechanism is in a second configuration;

[0014] Figure 13 is the same front perspective view as that of Figures 11 and 12, wherein the wand
interlock mechanism is in a third configuration,

[0015] Figure 14 is a perspective view of a section through a portion of the bin assembly, wherein
a wand interlock slider, forming part of the wand interlock assembly, is in a second position;
[0016] Figure 15 is the same perspective view as that of Figure 14, wherein the wand interlock
slider is in a third position;

[0017] Figure 16 is a perspective view of a bin body of the bin assembly;

[0018] Figure 17 is a top plan view of the bin body;

[0019] Figure 18 is a front perspective view of the bin assembly, wherein a base of the bin

assembly is in an open position;
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[0020] Figure 19 is a perspective view of a bin closure mechanism that forms part of the bin
assembly;

[0021] Figure 20 is a side view of the base of the bin assembly;

[0022] Figure 21 is a plan sectional view through a portion of the bin assembly;

[0023] Figure 22 is a front perspective view of a primary separation system of the main unit;
[0024] Figure 23 is a rear perspective view of the primary separation system;

[0025] Figure 24 is a top plan view of the primary separation system;

[0026] Figure 25 is a bottom plan view of the primary separation system;

[0027] Figure 26 is a top plan view of the primary separation system, wherein an electrical harness
and components of a dirt detection assembly are omitted;

[0028] Figure 27 is a sectional slice through the primary separation system of Figure 26 in the
plane A--A;

[0029] Figure 28 is a sectional slice through the primary separation system of Figure 26 in the
plane B--B;

[0030] Figure 29 is a sectional slice through the primary separation system of Figure 26 in the
plane C--C;

[0031] Figure 30 is a sectional slice through the primary separation system of Figure 26 in the
plane D--D;

[0032] Figure 31 is a perspective view of a primary filter that forms part of the primary separation
system;

[0033] Figure 32 is a top plan view of the primary filter;

[0034] Figure 33 is a perspective view of auxiliary filters that form part of the primary separation
system;

[0035] Figure 34 is an exploded view of a dirt detection assembly of the primary separation
system;

[0036] Figure 35 is a first perspective assembled view of a compaction assembly;

[0037] Figure 36 is a second perspective assembled view of the compaction assembly;

[0038] Figure 37 is an exploded view of a compaction assembly of the main unit;

[0039] Figure 38 is a front perspective view of a runner assembly of the main unit;

[0040] Figure 39 is a rear perspective view of the runner assembly;

[0041] Figure 40 is an exploded view of the runner assembly;

[0042] Figure 41 is an exploded view of a secondary separation system of the main unit;
[0043] Figure 42 is an exploded view of sub-components of the secondary separation system;

2

[0044] Figure 43 is a cross-sectional view through the secondary separation system;
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[0045] Figure 44 is a schematic view of a valve actuator assembly of the secondary separation
system;

[0046] Figure 45 is a perspective view of a cone pack of the secondary separation system,;

[0047] Figure 46 is same cross-sectional view as that of Figure 27, wherein a valve assembly of
the secondary separation system is in (a) a first position and (b) a second position;

[0048] Figure 47 is a schematic cross-sectional view of a motor assembly of the main unit;
[0049] Figure 48 is a front perspective view of a housing and handle assembly of the main unit;
[0050] Figure 49 is a first cross-sectional view through the housing and handle assemble, taken
along a central longitudinal axis of the housing and handle assembly;

[0051] Figure 50 is a second cross-sectional view through the housing and handle assemble, taken
orthogonal to the central longitudinal axis of the housing and handle assemble;

[0052] Figure 51 is a side view of a handle portion of the housing and handle assemble;

[0053] Figure 52 is a cross sectional side view of the housing and handle assemble;

[0054] Figure 53 is a side view of a battery assembly of the main unit;

[0055] Figure 54 is a cross sectional side view of the battery assembly;

[0056] Figure 55 is an exploded view of a filter assembly of the housing portion;

[0057] Figure 56 is a perspective view of the filter assembly;

[0058] Figure 57 is a first cross-sectional view of the filter assembly;

[0059] Figure 58 is an exploded view of a cap sub-assembly of the filter assembly;

[0060] Figure 59 is an exploded view of a pre-filter sub-assembly of the filter assembly;

[0061] Figure 60 is an exploded view of a post-filter sub-assembly of the filter assembly;

[0062] Figure 61 is a second cross-sectional view of the filter assembly;

[0063] Figure 62 is a perspective view of a wand of the vacuum cleaner;

[0064] Figure 63 is an exploded view of the wand,;

[0065] Figure 64 is a cross-sectional view through a first connecting cuff of the wand;

[0066] Figure 65 is a cross-sectional view through a second connecting cuff of the wand,

[0067] Figure 66 is a first partial perspective plan view of the second connecting cuff and nozzle,
wherein the outer wall and the second connecting cuff housing has been removed,

[0068] Figure 67 is a second partial perspective plan view of the second connecting cuff and
nozzle, wherein the outer wall and the second connecting cuff housing has been removed,;

[0069] Figure 68 is a perspective view of a cleanerhead of the vacuum cleaner;

[0070] Figure 69 is a perspective view of the neck portion of the cleanerhead,;
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[0071] Figure 70 is a cross-sectional view through a part of the main unit, taken in a first plane
orthogonal to the central longitudinal axis of the main unit, illustrating an airflow path through the
main unit; and

[0072] Figure 71 is a cross-sectional view through the main unit, taken along the central

longitudinal axis of the main unit, illustrating an airflow path through the main unit.

DETAILED DESCRIPTION

[0073] A vacuum cleaner 1 is illustrated in Figure 1. The vacuum cleaner 1 comprises a main unit
10, a wand 1000, and a cleanerhead 1100. The vacuum cleaner 1 is typically referred to as a stick
vacuum cleaner. The wand 1000 and the cleanerhead 1100 are removeable from the main unit 10,
which can then be used as a standalone handheld vacuum cleaner, as shown in Figure 2.

[0074] The main unit 10 is illustrated in isolation in Figure 2 and 3, and comprises a bin assembly
100, a primary separation system 200, a compaction assembly 300, a runner assembly 350, a
secondary separation system 400, a suction motor 500, a housing and handle assembly 600, a PCB
assembly 627, a user interface 632, a filter assembly 604, and a battery assembly 800.

[0075] The bin assembly 100 is shown in Figures 4 to 21. The bin assembly 100 comprises a bin
base 102, a bin base cover 104, a cuff seal 106, a bin base seal 107, a dirt collection chamber seal
108, a bin body 110, a bin closure clasp 112, a wand interlock mechanism 120, and an inlet valve
assembly 144,

[0076] The bin base 102 comprises a base plate 116 and a base nozzle 118.

[0077] The base plate 116 is generally circular in form, and comprises a base plate aperture 122
and a base hinge portion 124. The base plate aperture 122 is shaped and dimensioned to receive
an electrical connector 238 of the primary separation system 200 therethrough. The base hinge
portion 124 defines a first half of a hinged connection between the bin base 102 and the bin body
110. The base hinge portion 124 is located on an upper side of the base plate 116 when the main
unit 10 is positioned in a horizontal orientation. The base hinge portion 124 defines a hinge axis
123.

[0078] A lower region of the base plate 116 comprises a bin push-rod engaging protrusion 125.
The bin push-rod engaging protrusion 125 extends from the base plate 116 such that the bin push-
rod engaging protrusion 125 extends below the bin body 110 when the bin base 102 is in a closed
position. The bin push-rod engaging protrusion 125 comprises a bin hook aperture 126 through
which a hook 188 of the bin body 110 projects, when the bin base 102 is in the closed position, as

described below in more detail.
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[0079] The base nozzle 118 extends through the base plate 116, and comprises a major portion
that extends from a first side of the base plate 116 in a direction away from the bin body 110. The
base nozzle 118 is hollow in form and comprises an airflow inlet 134 at one end, through which
airflow enters the interior of the bin assembly 100 during use, when the bin base 102 is in a closed
position. In some examples, the base nozzle 118 may be omitted, and the airflow inlet 134 may
be defined by an aperture formed in the bin base 102. The base nozzle 118 has a generally round
cross-sectional profile when viewed in a plane orthogonal to the longitudinal axis 119 of the base
nozzle 118. The longitudinal axis 119 of the base nozzle 118 defines a central axis along which
airflow enters the bin assembly 100 during use, which is discussed further below.

[0080] A distal end 136 of the base nozzle 118, distal to the base plate 116, is chamfered in shape
and comprises a flat portion 138 and an angled portion 140. The flat portion 138 extends in a
plane normal to the longitudinal axis 119 of the base nozzle 118 and therefore generally parallel
to the base plate 116. The angled portion 140 is longer than the flat portion 138 and extends
rearwardly from the flat portion 138 in a plane that is angled relative to the longitudinal axis 119
of the base nozzle 118. In this example, the angled portion 140 extends in a plane that forms an
acute angle of around 45 degrees relative to the longitudinal axis 119 of the base nozzle 118.
[0081] The base nozzle 118 comprises a plurality of bleed holes 141 that extend through the wall
of the base nozzle 118. The bleed holes 141 are located towards the distal end 136 of the base
nozzle 118 and, in this example, are grouped into three sets. A first set is located on the top of the
base nozzle 118, and the other two sets are located on opposing sides of the base nozzle 118. No
bleed holes are located on the bottom of the base nozzle 118.

[0082] An outer surface of the base nozzle 118 comprises four tapered ribs 142. The four tapered
ribs 142 are each shaped and dimensioned to be received within a corresponding channel formed
on an internal surface of a cuff 1006 of the wand 1000, when attached to the main unit 10, which
is discussed further below.

[0083] The base nozzle 118 comprises an inlet valve stop 143 located on the inside of the base
nozzle 118 at an end proximal the base plate 116. The inlet valve stop 143 takes the form of a
protrusion that protrudes upward from the bottom of the inner surface of the base nozzle 118. In
this example, the inlet valve stop 143 is wedge-shaped and resembles a right triangle in cross-
section. The inlet valve stop 143 is therefore ramped and increases gradually in height in a
direction towards the proximal end of the base nozzle 118. As discussed further below, the inlet
valve stop 143 acts to stop or limit movement of the inlet valve member 146. The ramped profile
of the inlet valve stop 143 helps reduce any disturbance caused by the inlet valve stop 143 to the

airflow moving through the base nozzle 118.
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[0084] The inlet valve assembly 144 is attached to the base plate 116. More particularly, the inlet
valve assembly 144 is attached to a second side of the base plate 116 at a location above the base
nozzle 118.

[0085] The inlet valve assembly 144 comprises an inlet valve member 146, a fabric hinge 148,
and an inlet valve guard 150.

[0086] The inlet valve member 146 is attached to the inlet valve guard 150 by the fabric hinge 148
such that the inlet valve member 146 is movable relative to the inlet valve guard 150. More
particularly, the inlet valve member pivots, via the fabric hinge 148, between a closed position in
which the airflow inlet 134 is obstructed by inlet valve member 146, shown in Figure 8(a)), and
an open position in which the airflow inlet 134 is unobstructed by the inlet valve member 146,
shown in Figure 8(b).

[0087] The inlet valve member 146 is shaped such that, when in the open position, the inlet valve
member 146 shapes the airflow entering the bin body 110 through the airflow inlet 134. More
particularly, the inlet valve member 146 shapes the airflow such that the profile of the airflow
better corresponds to a surface of a primary filter 204 and first core portion 212 of the primary
separation system 200, as described below in more detail. To this end, the inlet valve member 146
is downwardly convex in shape. The depth of the convex surface of the inlet valve member 146
increases from a first, upstream end of the inlet valve member 146, which attached to the fabric
hinge 148, to a second, downstream end. When in the open position, the inlet valve member 146
is spaced radially from the longitudinal axis 119 of the base nozzle 118. The convex surface of
the inlet valve member 146 projects towards the axis 119, and the depth of the convex surface
increases from the upstream end to the downstream end; this is perhaps best seen in Figure 6.
Consequently, the radial distance between upstream end of the inlet valve member 146 and the
longitudinal axis 119 of the base nozzle 118 is greater than the radial distance between downstream
end and the longitudinal axis 119. When the inlet valve member 146 is in the open position, the
inlet valve member 146 deflects the upper part of the airflow 110 in a downward direction, and
thus the airflow entering the bin chamber 105 does so as a generally U-shaped column of air.
[0088] The fabric hinge 148 is attached to both the inlet valve member 146 and the inlet valve
guard 150. The fabric hinge 148 enables movement of the inlet valve member 146 relative to the
inlet valve guard 150 from the closed position to the open position. By employing a fabric hinge
148, the force required to move the inlet valve member 146 to the open position is relatively low.
As a result, the inlet valve member 146 moves to the open position in response to relatively low
flow rates moving through the base nozzle 118. More accurately, the inlet valve member 146

moves in response to suction generated by the suction motor 500. This suction creates a pressure
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difference across the inlet valve member 146, which in turn causes air on the upstream side of the
inlet valve member 146 to push and move the inlet valve member 146 to the open position. The
inlet valve member 146 pivots about a horizontal axis. The inlet valve member 146 therefore
moves to the open position in an upward direction. When the suction is removed, the inlet valve
member 146 returns to the closed position under the force of gravity. The inlet valve member 146
may therefore be said to be biased to the closed position, and moves to the open position in
response to suction generated by the suction motor 500. In this example, the fabric hinge 148 is
formed of nylon, but other fabrics or materials capable of providing a low hinge torque may be
used.

[0089] The inlet valve guard 150 is shaped as a concave hood that overlies the inlet valve member
146. The inlet valve guard 150 comprises abutment portions 151 which engage with corresponding
abutment portions 147 on the inlet valve member 146, when the inlet valve member 146 is in the
open position. This then prevents over-rotation of the inlet valve member 146, which might
otherwise cause the inlet valve member 146 to become jammed within the inlet valve guard 150.
[0090] When the inlet valve member 146 is in the closed position, as shown in Figure 8(a), the
inlet valve member 146 abuts the inlet valve stop 143. This then prevents the inlet valve member
146 from potentially jamming within the base nozzle 118 when returning to the closed position.
[0091] The wand interlock mechanism 120 is shown in Figures 9 to 11. The wand interlock
mechanism 120 comprises a wand interlock actuator 152, a wand interlock slider 154, and a wand
interlock spring 155.

[0092] The wand interlock actuator 152 comprises a wand abutment portion 156, a pivot pin 157,
and a pair of push arms 158. The wand interlock actuator 152 is pivotally mounted to the base
plate 116 by means of the pivot pin 157, which is received within a notch in the base plate 116,
best seen in Figure 11. The wand abutment portion 156 projects through an opening 1701 in the
bin base cover 104, which can be seen in Figure 10. The wand interlock actuator 152 pivots
relative to the base plate 116 about an axis that is parallel to the hinge axis 123.

[0093] The push arms 158 are received within corresponding notches 180 of the wand interlock
slider 154. In response to pivoting of the wand interlock actuator 152, the push arms 158 engage
with the wand interlock slider 154 to cause the wand interlock slider 154 to move or translate in a
direction normal to the pivot axis of the wand interlock actuator 152; the direction of movement
of the wand interlock slider 154 is indicated by the arrow in Figure 11. Movement of the wand
interlock actuator 152 and the wand interlock slider 154 are therefore coupled, which is to say that
movement of one of the wand interlock actuator 152 and the wand interlock slider 154 causes

movement of the other.
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[0094] The wand interlock slider 154 comprises a pair of arms 164 attached to a base portion 166.
The arms 164 are generally elongate in form, and extend upwardly from opposite ends of the base
portion 166. The free end of each arm 164 (i.e., the end distal the base portion 166) comprises a
notch 180 for receiving a respective push arm 158 of the wand interlock actuator 152. The arms
164 extend upwardly on opposite sides of the base nozzle 118.

[0095] The base portion 166 comprises a hook 168 for selectively engaging with the bin body 110.
The base portion 166 further comprises a recess or pocket 187 that receives one end of the wand
interlock spring 155. The base plate 116 comprises a similar recess or pocket 127 that receives
the opposite end of the wand interlock spring 155. As a result, the wand interlock spring 155 is
held between the base plate 116 and the wand interlock slider 154.

[0096] The wand interlock mechanism 120 has three configurations. In a first configuration, the
wand interlock mechanism 120 prevents attachment of the wand 1000 or other attachment to the
base nozzle 118 when the bin base 102 is in the open position. In a second configuration, the wand
interlock mechanism 120 permits attachment of the wand 1000 or other attachment to the base
nozzle 118 when the bin base 102 is in the closed position. And in a third configuration, the wand
interlock mechanism 120 prevents movement of the bin base 102 from the closed position to the
open position when the wand 1000 or other attachment is attached to the base nozzle 118.

[0097] The first configuration of the wand interlock mechanism 120 is shown in Figure 11. The
wand interlock mechanism 120 adopts the first configuration when the bin base 102 is in the open
position. The wand interlock spring 155 is held between the base plate 116 and the wand interlock
slider 154. When the bin base 102 is in the open position, the wand interlock spring 155 biases
the wand interlock slider 154 to a first position, which in turn biases the wand interlock actuator
152 to a first position. In this example, the wand interlock spring 155 biases the wand interlock
slider 154 in a downward direction. The first position of the wand interlock slider 154 may
therefore be regarded as a lowermost position. The wand interlock actuator 152, on the other hand,
pivots to an uppermost position in its first position. As noted above, the wand interlock actuator
152 projects through an opening 1701 in the bin base cover 104. As the wand 1000 or other
attachment is inserted over the base nozzle 118 for attachment, the wand interlock actuator 152
abuts the wand 1000 or attachment to prevent further travel of the wand 1000 or attachment along
the base nozzle 118, thereby preventing the wand 1000 or attachment from attaching to the base
nozzle 118.

[0098] The second configuration of the wand interlock mechanism 120 is shown in Figures 12 and
14. In response to moving the bin base 102 to the closed position, the wand interlock mechanism

120 moves from the first configuration to the second configuration. More particularly, as the bin
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base 102 moves to the closed position, the bin body 110 engages the base portion 166 of the wand
interlock slider 154 and moves the wand interlock slider 154, against the biasing force of the wand
interlock spring 155, from its first position to a second position. In response, the wand interlock
actuator 152 pivots from its first position to a second position. In this particular example, the wand
interlock slider 154 translates upward from its first position to its second position, and the wand
interlock actuator 152 pivots downward from its first position to its second position. As the wand
1000 or other attachment is inserted over the base nozzle 118 for attachment, the wand 1000 or
attachment engages the wand interlock actuator 152. Owing to its lower second position, the wand
interlock actuator 152 no longer prevents the wand 1000 or attachment from attaching to the base
nozzle 118. Instead, upon engaging the wand interlock actuator 152, further travel of the wand
1000 or attachment along the base nozzle 118 causes the wand interlock actuator 152 to pivot
downward, against the biasing force of the wand interlock spring 155, from its second position to
a third position. In response, the wand interlock slider 154 translates from its second position to a
third position. In this particular example, the wand interlock actuator 152 pivots downward from
its second position to its third position, and the wand interlock slider 154 translates upward from
its second position to its third position. Figure 14 shows the position of the wand interlock slider
154 in the second portion, and Figure 15 shows the position on the wand interlock slider 154 in
the third position.

[0099] The third configuration of the wand interlock mechanism 120 is shown in Figures 13 and
15. In the third configuration, the wand interlock actuator 152 and the wand interlock slider 154
are in their third positions. When the wand interlock slider 154 is in its third position, the base
portion 166 of the wand interlock slider 154 engages the bin body 110 to prevent movement of the
bin base 102 from the closed position. More particularly, the hook 168 of the wand interlock slider
154 engages with a hook 188 of the bin body 110 to prevent movement of the bin base 102 from
the closed position. As a result, it is not possible to open the bin assembly 100 when the wand
1000 or other attachment is attached to the base nozzle 118.

[0100] When the wand 1000 or attachment is subsequently detached from the base nozzle 118, the
wand interlock mechanism 120 moves from the third configuration to the second configuration.
In particular, the wand interlock actuator 152, under the biasing force of the wand interlock spring
155, moves from its third position to its second position. In response, the wand interlock slider
154 moves from its third position to its second position. The hook 168 of the wand interlock slider
154 therefore disengages with the hook 188 of the bin body 110 and thus the bin base 102 is free

to move from the closed position to the open position.
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[0101] When the bin base 102 is subsequently moved from the closed position to the open position,
the wand interlock mechanism 120 moves from the second configuration to the first configuration.
In particular, the wand interlock slider 154 no longer engages with the bin body 110 and thus the
wand interlock slider 154, under the biasing force of the wand interlock spring 155, moves from
its second position to its first position. In response, the wand interlock actuator 152 moves from
its second position to its first position, to thus prevent the wand 1000 or other attachment from
attaching to the base nozzle 118.

[0102] The bin base cover 104 comprises a first portion 170 that overlies and covers the base plate
116 and wand interlock mechanism 120, and a second portion 172 that overlies and covers of a
portion of the base nozzle 118. The first portion 170 comprises a first opening 1701 through which
the wand interlock actuator 152 projects and a second opening 1702 through which the electrical
connector 238 projects, as can be seen in Figure 10. The second portion 172 comprises an opening
1721 through which a wand catch 1022 of the wand 1000 may extend so as to engage with a
locking projection 135 on the base nozzle 118, as will be discussed in more detail below.

[0103] The cuff seal 106 is annular in form, surrounds the base nozzle 118, and sits between the
base nozzle 118 and the second portion 172 of the bin base cover 104. As a result, the second
portion 172 of the bin base cover 104 overlies and protects the cuff seal 106.

[0104] The bin base seal 107 is annular in form and is secured to the second side of the base plate
116. When the bin base 102 is in a closed position (described below in more detail), the bin base
seal 107 forms an airtight seal against the bin body 110. In this particular example, the bin base
seal 107 comprises a pair of lip seals that seal against the inner surface of the bin body 110.
[0105] The dirt collection chamber seal 108 comprises a first seal 131, a second seal 132 and a
third seal 133. The first and second seals 131,132 form airtight seals against the walls of the first
and second dirt collection chambers 228,230, described below. In the present example, the ends
of the first and second dirt collection chambers 228,230 are shaped as circular segments, and thus
the first and second seals 131,132 are likewise shaped as circular segments. The third seal 133
forms an airtight seal against the electrical connector 238 that extends through the bin base 102.
The electrical connector 238 is roughly rectangular in shape and thus the third seal 133 is similarly
rectangular in shape. In the present example, the first and second seals 131,132 each comprise a
lip seal that seals against an inner surface of the respective dirt collection chambers 228,230, and
the third seal 133 comprises a lip seal that seals against the outer surface of the electrical connector
238.

[0106] Referring now to Figures 16 and 17, the bin body 110 comprises a bin case 174, a bin hinge
portion 175, a pair of rails 176, first and second channels 178,179 and a bin base hook 188. In this
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example, the bin case 174, the bin hinge portion 175, the rails 176, the channels 178,179, and the
bin base hook 188 are all integrally formed.

[0107] The bin case 174 is generally cylindrical in form and comprises an opening 184 located
towards a second end 182 of the bin case 174. In this example, the opening 184 is located on an
upper side of the bin case 174. When the bin assembly 100 is attached to the primary separation
system 200, the opening in the bin case 174 receives a bin-release catch 252. A user is then able
to release and remove the bin assembly 100 by depressing the bin-release catch 252.

[0108] The bin hinge portion 175 is located at the first end 181 of the bin case 174 and defines a
second half of a hinged connection between the bin base 102 and the bin body 110. More
particularly, the bin hinge portion 175 and the base hinge portion 124 are held together by a hinge
pin 114 to define the hinged connection. The bin hinge portion 175 is located on an upper side of
the bin case 174 when the vacuum cleaner 1 is positioned in a horizontal orientation. The bin base
102 is moveable relative to the bin body 110 about the hinge axis 123. The bin base 102 is
moveable between a closed position, shown in Figure 10, and an open position, shown in Figure
18. In this example, the bin assembly 100 comprises a torsion spring 115 that surrounds the hinge
pin 114 and biases the bin base 102 to the open position.

[0109] The rails 176 are located on an outer surface of the bin case 174. In this example, the rails
176 are located on a lower side of the bin case 174 and extend along a major length of the bin case
174. The rails 176 are used to attach the bin assembly 100 to the runner assembly 350, which is
described below in more detail.

[0110] The channels 178,179 are located at the first end 181 of the bin case 174 on opposite sides
of the bin hinge portion 175. Each of the channels 178,179 is formed by a pair of parallel
projections or tracks 198,199 that extend partly around the bin case 174. As explained below, the
channels 178,179 receive and retain the bin closure clasp 112.

[0111] The bin base hook 188 extends from the first end 181 of the bin case 174. When the bin
base 102 is in the closed position, the bin base hook 188 extends through the bin hook aperture
126 in the base plate 116. As noted above, the wand interlock slider 154 selectively engages with
the bin base hook 188 to prevent and permit movement of the bin 102 from the closed position.
[0112] Referring now to Figures 19 to 21, the bin closure clasp 112 comprises first and second
clasps 190,192 and an extension spring 193. Each of the clasps 190,192 is generally arcuate or C-
shaped and is seated within a respective channel 178,179 of the bin body 110. Each clasp 190,192
is attached at a first end to the bin body 110. In this example, the first end of each clasp 190,192
is attached to the base hinge portion 175 of the bin body 110. Each clasp body 190,192 is then

attached at a second opposite end to the extension spring 193. The extension spring 193 therefore
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extends between the two clasps 190,192. The extension spring biases the second ends of the claps
190,192 together. As a result, the clasps 190,192 clamp around the first end 181 of the bin body
110.

[0113] The width of each clasp 190,192 is such that the clasps 190,192 extend beyond the first
end 181 of the bin body 110. Each clasp 190,192 comprises a pair of projections 194,195 provided
on the inner surface of the arcuate portion of the clasp 190,192. As can be seen in Figure 21, the
clasps 190,192 are retained within a respective channel 178,179 of the bin body 110 by the
projections or tracks 198,199. Movement of the clasps 190,192 in an axial direction (i.e., in a
direction parallel to the longitudinal axis of the bin assembly 100) is then opposed by the tracks
198,199 of the bin body 110. In particular, axial movement of each clasp 190,192 in a first direction
(to the left in Figure 21) causes the first projection 194 of the clasp 190,192 to abut against the
second track 199 of the bin body 110, and axial movement of each clasp 190,192 in a second
opposite direction (to the right in Figure 21) causes an end of the clasp 190,192 to abut against the
first track 198 of the bin body 110.

[0114] The second projection 195 of each clasp 190,192 is provided on that part of the clasp
190,192 that extends beyond the first end 181 of the bin body 110. The second projections 195 of
the clasps 190,192 then engage with a pair of projections 128 on the bin base 102 when the bin
base 102 is in the closed position. Figure 20 shows just one of the pair of projections 128, which
engages with the second clasp 192. A corresponding projection 128 is provided on the opposite
side of the bin base 102 and can be seen in Figure 21.

[0115] The bin base 102 comprises a pair of projections 128 each of which extends
circumferentially around a part only of the base plate 116 of the bin base 102. Likewise, the second
projection 195 of each clasp 190,192 extends circumferentially around a part only of the clasp
190,192. When the bin base 102 is in the closed position, as shown in Figure 21, the second
projection 195 of the first clasp 190 engages with one of the pair of projections 128 of the bin base
102, and the second projection 195 of the second clasp 192 engages with the other of the pair of
projections 128. As a result, movement of the bin base 102 from the closed position to the open
position is prevented.

[0116] The bin closure clasp 112 has a contracted configuration and an expanded configuration.
The bin closure clasp 112 is shown in the contracted configuration in Figures 18, 19 and 21. When
the bin base 102 is in the closed position and the bin closure clasp 112 is in the contracted
configuration, the bin closure clasp 112 retains the bin base 102 in the closed position. In order to
release the bin base 102 from the closed position, the bin closure clasp 112 is moved to the

expanded configuration.



10

15

20

25

30

13

[0117] In order to move the bin closure clasp 112 to the expanded configuration, a bin push rod
356, forming part of the runner assembly 350 and described below in more detail, is pushed in the
direction of the bin base 102. The end of the bin push rod 356 projects into a gap 196 between the
two clasps 190,192. The end of the bin push rod 256 is wedge-shaped. Consequently, as the bin
push rod 356 is pushed towards the bin base 102, the bin push rod 356 engages and pushes apart
the two clasps 190,192 against the biasing force of the extension spring 193. As the clasps 190,192
are pushed apart, each clasp 190,192 flexes or pivots outwardly about the first end that is attached
to the bin body 110. As the clasps 190,192 pivot, the second projections 195 of the clasps 190,192
disengage or clear the projections 128 of the bin base 102. As a result, the bin base 102 is no
longer retained by the bin closure clasp 112 and is free to move to the open position.

[0118] The first projections 194 of the clasp 190,192 and the tracks 198,199 of the bin body 110
have a greater circumferential extension. Consequently, whilst the second projections 195 of the
clasps 190,192 disengage the projections 128 of the bin base 110, the first projections 194 continue
to engage the projections 199 of the bin body 110. As a result, each clasp 190,192 continues to be
retained within the channels 178,179 of the bin body 110.

[0119] The clasps 190,192 of the bin closure clasp 112 are moved apart in the expanded
configuration. More particularly, the second ends of the clasps 190,192 are moved apart, whilst
the first ends of the clasps 190,192 remain positionally fixed. In moving apart, the clasps 190,192
effectively expand in an outward direction away from the bin body 110 and the bin base 102. The
clasps 190,192 can perhaps be thought collectively as a band or c-clip that surrounds an end the
bin body 110 and the bin base 102. The diameter of this band or c-clip then expands in the
expanded configuration and contracts in the contracted configuration. The clasps 190,192 may
therefore be said to have a first equivalent diameter in the contracted configuration and a second,
larger equivalent diameter in the second configuration.

[0120] The projections 128 of the bin base 110 are ramped; this can be seen in Figure 21. When
the bin closure clasp 112 is in the contracted configuration and the bin base 102 is moved from the
open position to the closed position, the ramped faces of the projections 128 contact the second
projections 195 of the clasps 190,192. As the bin base 110 continues to be moved to the closed
position, the second projections 195 of the clasps 190,192 ride up the ramped faces of the
projections 128 of the bin base 110. This causes the clasps 190,192 to pivot outwardly about the
first ends that are attached to the bin body 110. The two clasps 190,192 are therefore pushed apart,
with the push force used to move the bin base 110 acting in opposition to the biasing force of the
extension spring 193. Finally, as the bin base 110 completes the move to the closed position, the

second projections 195 of the clasps 190,192 ride over the top of the projections 128 of the bin
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base 110. The biasing force of the extension spring 193 then causes the two clasps 190,192 to
snap down over the projections 128 of the bin base 110. As a result, the bin base 110 is again
retained in the closed position by the bin closure clasp 112. The ramped faces of the projections
128 of the bin base 102 therefore enable the bin closure clasp 112 to move from the contracted
configuration to the expanded configuration during closure of the bin base 102.

[0121] In some examples, each of the clasps 190,192 may comprise a roller, a bearing or a low-
friction bushing against which the end of the bin push rod 356 engages. This may then reduce
friction and thus wear of the clasps 190,192 and/or the bin push rod 356.

[0122] The bin base 102 and the bin body 110 together define an internal chamber 105 of the bin
assembly 100. As described below in more detail, in use, airflow enters the chamber 105 via the
airflow inlet 134. Dirt entrained in the airflow is then separated by the primary separation system
200 and retained within the chamber 105 of the bin assembly 100. The chamber 105 is then
emptied by moving the bin base 102 to the open position.

[0123] The primary separation system 200 is illustrated in Figures 22 to 33, and comprises a core
202, a primary filter 204, first and second auxiliary filters 206,208, a dirt detection assembly 210,
an electrical connector 238, an electrical harness 239, a bin body seal 250, and a bin release catch
252. The primary separation system 200 is a non-cyclonic separation system, as will be described
in more detail hereinafter.

[0124] The core 202 comprises a first core portion 212 and a second core portion 214. The first
core portion 212 is located within the chamber 105 of the bin assembly 100, and the second core
portion 214 closes the open end of the bin assembly 100.

[0125] The first core portion 212 is generally U-shaped along its length. The cross-sectional shape
of the first core portion 212 is substantially uniform along its length. The outer profile of the first
core portion 212 may be said to comprise a concave portion and a convex portion. The concave
portion defines a trough or airflow channel 220 that extends along the length of the first core
portion 211. The first core portion 212 may be thought of as comprising a first arm 217 and a
second arm 218, each of which is arcuate and forms one half of the U-shaped core 212.

[0126] The first core portion 212 is positioned within the bin assembly 100 and extends from the
first end 181 to the second end 182 of the bin body 110. The first core portion 212 is positioned
within the bin assembly 100 such that the chamber 105 of the bin assembly 100 completely
surrounds first core portion 212. The first core portion 212 extends in a direction parallel to the
longitudinal axis 119 of the base nozzle 118. The first core portion 212 is therefore generally U-
shaped in cross-section in a plane normal to the longitudinal axis 119. The first core portion 212

extends partly around the longitudinal axis 119 of the base nozzle 118; this can be seen in Figure



10

15

20

25

30

15

30, which shows the location of the longitudinal axis 119. The first and second arms 217,218 may
be said to extend upwardly on opposite sides of the longitudinal axis 119. The airflow channel
220 of the first core portion 212 then extends parallel to the longitudinal axis 119. Moreover, the
longitudinal axis 119 extends through the airflow channel 220.

[0127] The first core portion 212 has a first end 222 proximal the bin base 102 and thus proximal
the airflow inlet 134 defined by the base nozzle 118, and a second end 224 distal the bin base 102
and thus distal the airflow inlet 134. The first core portion 212 is generally hollow in form, and
comprises internal walls 225 or partitions that partition the interior of the first core portion 212.
More particularly, the internal walls 225 define a primary outlet passage 226, a first dirt collection
chamber 228, a second dirt collection chamber 230, a looming passage 232, a first auxiliary outlet
passage 234, and a second auxiliary outlet passage 236.

[0128] The primary outlet passage 226 spans both the first 217 and second 218 arms of the first
core portion 212. The primary outlet passage 226 is located at radially inner regions of the first
217 and second 218 arms of the first core portion 212, and is positioned to underlie the primary
filter 204. The primary outlet passage 226 begins partway along the axial length of the first core
portion 212, as measured from the first end 222 of the first core portion 212, and extends to the
second end 224 of the first core portion 212.

[0129] The first dirt collection chamber 228 is located in the first arm 217 of the first core portion
212. The first dirt collection chamber 228 extends along the entire length of the first core portion
212, and surrounds a part of the primary outlet passage 226. The first dirt collection chamber 228
shares common walls with the primary outlet passage 226, the first auxiliary outlet passage, and
the looming passage 232 at various points along the length of the first dirt collection chamber 228.
An end of the first dirt collection chamber 228 at the second end 224 of the first core portion 212
is in fluid communication with the dirt outlets of a first subset 474 of cyclone bodies 464 of the
secondary separation stage 400, as will be discussed in more detail hereinafter. An opposite end
of the first dirt collection chamber 228 at the first end 222 of the first core portion 212 is open.
When the bin base 102 is in the closed position, the base plate 116 and the dirt collection chamber
seal 108 (more specifically the first seal 131) close and seal the end of the first dirt collection
chamber 228.

[0130] The second dirt collection chamber 230 is located in the second arm 218 of the first core
portion 212. The second dirt collection chamber 230 extends along the entire length of the first
core portion 212, and surrounds a part of the primary outlet passage 226. The second dirt collection
chamber 230 shares common walls with the primary outlet passage 226, the second auxiliary outlet

passage 236, and the looming passage 232 at various points along the length of the second dirt
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collection chamber 230. An end of the second dirt collection chamber 230 at the second end 224
of the first core portion 212 is in fluid communication with dirt outlets of a second subset 476 of
cyclone bodies 464 of the secondary separation stage 400, as will be discussed in more detail
hereinafter. An opposite end of the second dirt collection chamber 230 at the first end 222 of the
first core portion 212 is open. When the bin base 102 is in the closed position, the base plate 116
and the dirt collection chamber seal 108 (more specifically the second seal 132) close and seal the
end of the second dirt collection chamber 230.

[0131] The looming passage 232 is hollow in form and houses the electrical harness 239 and the
dirt detection assembly 210. In order to better illustrate the looming passage, the electrical harness
239 and components of the dirt detection assembly 210 have been omitted from Figures 26 to 30.
The looming passage 232 is located between the first and second dirt collection chambers 228,230,
and below the primary outlet passage 226, within the generally U-shaped cross-section of the first
core portion 212. The looming passage 232 extends along the full length of the first core portion
212. An end of the looming passage 232 at the first end 222 of the first core portion 212 is closed
by the electrical connector 238, which couples with a corresponding electrical connector 1026 of
the wand 1000 to provide both power and communication signals from the main unit 10 to the
wand 1000 and the cleanerhead 1100. The electrical harness 239 comprises a first portion that
extends between the electrical connector 238 and the circuit board 290 of the dirt detection
assembly 210 and a second portion that extends from the circuit board 290 to the housing and
handle assembly 600.

[0132] The first auxiliary outlet passage 234 is located within the first arm 217 of the first core
portion 212. The first auxiliary outlet passage 234 is located below the first dirt collection chamber
228 and extends from the first end 222 of the first core portion 212 along a part of the first core
portion 212. The first auxiliary outlet passage 234 is closed at both ends, which is to say that the
passage 234 is closed at the first end 22 of the first core portion 212, and is closed at an opposite
end. The first auxiliary outlet passage 234 is located at a radially outer region of the first core
portion 212. The first auxiliary outlet passage 234 is in fluid communication with the primary
outlet passage 226 via a first linking passage 240, which extends through the first dirt collection
chamber 228.

[0133] The second auxiliary outlet passage 236 is located within the second arm 218 of the first
core portion 212. The second auxiliary outlet passage 236 is located below the second dirt
collection chamber 230 and extends from the first end 222 of the first core portion 212 along a part
of the first core portion 212. The second auxiliary outlet passage 236 is closed at both ends, which
is to say that the passage 236 is closed at the first end 222 of the first core portion 212, and is
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closed at an opposite end. The second auxiliary outlet passage 236 is located at a radially outer
region of the first core portion 212. The second auxiliary outlet passage 236 is in fluid
communication with the primary outlet passage 226 via a second linking passage 242, which
extends through the second dirt collection 230. The first and second auxiliary outlet passages
234,236 are located on opposite sides of the looming passage 232.

[0134] The second core portion 214 is generally cylindrical in shape and comprises a side wall
243 and an end wall 244. The second core portion 214 is located at the second end 224 of the first
core portion 212, with the end wall 244 abutting the second end 224. In this example, the second
core portion 214 is formed integrally with the first core portion 212. The outer diameter of the
second core portion 214 is greater than that of the first core portion 212. Consequently, the end
wall 244 extends radially outward beyond the second end 224 of the first core portion 212.

[0135] The end wall 244 closes an end of the airflow channel 220 of the first core portion 212.
The airflow channel 220 is therefore open at the first end 222 of the first core portion 212 and
closed by the end wall 244 at the second end 224 of the first core portion 212.

[0136] The second core portion 214 comprises an annular channel and a catch recess formed on
an outside of the side wall 243. The bin body seal 250 is seated in the annular channel 246, and
the bin release catch 252 is seated in the catch recess. The second core portion 214 further
comprises internal walls 255 or partitions that partition the interior of the second core portion 214.
More particularly, the internal walls 255 define an outlet passage 256, a first dirt transfer passage
258, a second dirt transfer passage 260, and a looming passage 262.

[0137] The outlet passage 256 is generally cylindrical in form and is located at the centre of the
interior of the second core portion 214. The outlet passage 256 is in fluid communication with the
primary outlet passage 226 of the first core portion 212. The outlet passage 256 may therefore be
regarded as an extension of the primary outlet passage 226. The end of the outlet passage 256
defines an air outlet of the primary separation system 200.

[0138] The first and second dirt transfer passages 258,260 are generally c-shaped, are located on
opposite sides of the outlet passage 256, and extends about a major portion of the outlet passage
256. One end of the first dirt transfer passage 258 is in fluid communication with the first dirt
collection chamber 228, and an opposite end is in fluid communication with the dirt outlets of the
first subset 474 of cyclone bodies 464 of the secondary separation stage 400. The first dirt transfer
passage 258 acts as a conduit through which dirt from the first subset 474 of cyclone bodies 464
is transferred to the first dirt collection chamber 228. Similarly, one end of the second dirt transfer
passage 260 is in fluid communication with the second dirt collection chamber 230, and an

opposite end is in fluid communication with the dirt outlets of the second subset 476 of cyclone
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bodies 464 of the secondary separation stage 400. The second dirt transfer passage 260 then
transfers dirt from the second subset 476 of cyclone bodies 464 to the second dirt collection
chamber 230.

[0139] The looming passage 262 is located below the outlet passage 256, when the main unit 10
is positioned in a horizontal orientation. The looming passage 262 and the dirt transfer passages
258,260 collectively surround the outlet passage 256. The looming passage 262 is in
communication with and may be regarded as an extension of the looming passage 232 of the first
core portion 212. The looming passage 262 thus houses the electrical harness 239.

[0140] The primary filter 204 is illustrated in isolation in Figures 31 and 32. The primary filter
204 1s generally U-shaped in cross-section and corresponds in shape to the profile of the concave
portion of the first core portion 212. The primary filter 204 is attached to the core 202, and more
particularly to the concave portion of the first core portion 212. In this example, the core 202 is
overmoulded onto the primary filter 204, and the primary filter 204 comprises features (e.g.,
flanges 266 and oversized holes 268) that assist in providing a good securement between the core
202 and the primary filter 204. The primary filter 204 provides a continuation of the profile of the
concave portion of the first core portion 212. The first core portion 212 and the primary filter 204
therefore collectively define an outer surface that is concave and which defines the airflow channel
220.

[0141] The primary filter 204 is formed of metal and comprises a perforated region or mesh 270
having a plurality of holes. The holes of the mesh 270 have a hole size (i.e., diameter or equivalent
diameter) of between 0.2 mm and 0.5 mm, and the mesh has an open area of between 20% and
35%. Furthermore, a ratio of the cross-sectional area of the airflow inlet 134 to the total open area
of the mesh is between 0.4 and 0.6. That is to say that the cross-sectional area of the airflow inlet
134 is between two-fifths and three-fifths of the total open area of the primary filter 204.

[0142] For the purposes of clarity, the mesh 270 is shown as the shaded region in Figures 31 and
32. The mesh 270 is U-shaped in cross-section. The width of the mesh 270 tapers along the length
of the mesh 270. That is to say that the width of the mesh 270 decreases along a portion of the
length of the primary filter 204. Since the mesh 270 is U-shaped in cross-section, the width of the
mesh 270 should be understood to mean the arc length of the mesh 270 and not, for example, the
width of the airflow channel 220 which is constant along the length of the primary filter 204. Since
the mesh 270 tapers along the length of the primary filter 204, the open area of the primary filter
204 decreases along its length. The primary filter 204 comprises a notch 272 at one end, which

accommodates the dirt detection assembly 210.
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[0143] The primary filter 204, like that of the first core portion 212 has a length extends in a
direction parallel to the longitudinal axis 119 of the base nozzle 118. The primary filter 204 is
therefore generally U-shaped in cross-section in a plane normal to the longitudinal axis 119. The
primary filter 204 extends partly around the longitudinal axis 119 of the base nozzle 118. The
primary filter 204 is spaced radially from the longitudinal axis 119 along the length of the primary
filter. In this example, the radial distance between the longitudinal axis 119 and the outer,
upstream surface of the primary filter 204 is between 0.7 and 1.2 times the radius of the airflow
inlet 134. That is to say that, if the airflow inlet 124 has an effective radius of R1 and the radial
distance between the longitudinal axis 119 and the primary filter 204 is R2, then the ratio R2/R1
is between 0.7 and 1.2.

[0144] As noted, the open area of the primary filter 204 decreases along a portion of the length of
the primary filter 204. More particularly, the open area of the primary filter 204 decreases in a
direction away from the open end of the airflow channel 220, and towards the closed end of the
airflow channel 220. The open area of the primary filter 204 therefore decreases in a direction
away from the airflow inlet 134.

[0145] The primary filter 204 covers an opening or inlet of the primary outlet passage 226. As
described below in more detail, airflow entering the chamber 105 flows along the airflow channel
220 and over the primary filter 204. A first portion of the airflow then passes through the primary
filter 204 and flows along the primary outlet passage 226.

[0146] An insert 274 is located in the primary outlet passage 226. The insert 274 corresponds in
shape and underlies a peripheral edge of part of the mesh 270 of the primary filter 204. In this
example, the insert 274 is shaped and underlies the peripheral edge of the mesh 270 located
towards the second end 224 of the first core portion 212, i.e., the edge of the mesh 270 furthest
from the airflow inlet 134. The insert 274 is located below the peripheral edge and acts to restrict
airflow through the peripheral edge, where flow rates through the primary filter 204 may otherwise
be comparatively high.

[0147] The first and second auxiliary filters 206,208 are illustrated in isolation in Figure 33. Each
of the auxiliary filters 206,208 comprises a mesh 276 attached to a surrounding frame 277. Each
of the auxiliary filters 206,208 is generally arcuate in cross-section and corresponds in shape to
the profile of the convex portion of the first core portion 212. The auxiliary filters 206,208 are
attached to the core 202, and more particularly to the convex portion 216 of the first core portion
212. In this example, the first core portion 212 and the frame 277 of each auxiliary filter 206,208
comprise interlock features to attach the auxiliary filters 206,208 to the first core portion 212. The
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first auxiliary filter 206 covers an opening or inlet of the first auxiliary outlet passage 234, and the
second auxiliary filter 208 covers an opening or inlet of the second auxiliary outlet passage 236.
[0148] The mesh of the auxiliary filters 206,208 are formed of metal. The holes of the mesh have
a hole size of between 0.2 mm and 0.5 mm, and the mesh has an open area of between 20% and
35%. The auxiliary filters 206,208 have a combined total open area that is less than the total open
area of the primary filter 204.

[0149] In use, airflow entering the chamber 105 flows along the airflow channel 220 and over the
primary filter 204. A first portion of the airflow then passes through the primary filter 204. A
second portion of the airflow, on reaching the closed end of the airflow channel 220, leaves the
airflow channel 220 and returns along the chamber 105 of the bin assembly 100. A second portion
of the airflow then passes through the auxiliary filters 206,208 and flows along the auxiliary outlet
passages 234,236. The first portion is between 65% and 85% of the airflow, and thus the second
portion is between 15% and 35% of the airflow. In this particular example, the first portion is
around 75% of the airflow.

[0150] The dirt detection assembly 210 is illustrated in exploded view in isolation in Figure 34,
and comprises an impact area 280 which forms part of the core 202, a piezoelectric acoustic sensor
282, a pressure plate 284, a spring 286, a cap 288, and a dirt detection assembly circuit board 290.
[0151] The impact area 280 is formed as part of the surface of the first core portion 212. The
impact plate area 280 is shaped and dimensioned to fit within the notch 272 of the primary filter
204, whilst also extending out of the notch 272 towards the airflow inlet 134. Thus the primary
filter 204 extends partly along the sides of the impact area 280. The piezoelectric acoustic sensor
282, the pressure plate 284, the spring 286, and the cap 288, underlie the impact area 280, and are
located within the looming passage 232 of the first core portion 212, along with the dirt detection
assembly circuit board 290. Components of the dirt detection assembly 210 can enable dirt
impacting on the impact area 280 to be detected, and in some examples the vacuum cleaner 1 can
be automatically controlled in response to the dirt that is detected. In an alternative embodiment,
a separate impact plate may form the impact area. The impact plate may be mounted to an upper
surface of the first core portion by a vibration isolating component.

[0152] The compaction assembly 300 is illustrated in isolation in Figures 35 to 37. The
compaction assembly 300 may be considered to be a compaction mechanism. The compaction
assembly 300 comprises a compaction plate sub-assembly 302, a core wiping member 304 (which
may be considered to be a filter wiping member), a bin wiping member 306, first 308 and second
310 compaction rods, and a compaction handle assembly 312. The compaction assembly 300 or

various components thereof may be considered to form a wiping mechanism, which in this case is
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configured to wipe an inner surface of the bin body 110, the primary mesh 204 and the first 206
and second 208 auxiliary meshes in response to a single actuation of the wiping mechanism. It is
to be appreciated, though, that in other examples there may be a separate compaction assembly
300 and wiping mechanism.

[0153] The compaction plate sub-assembly 302 comprises a front plate 314, a middle plate 316,
and a rear plate 318. At least one of the plates of the compaction plate sub-assembly 302 may be
considered to be a plate of the wiping mechanism and/or a compaction plate of the compaction
assembly 300 and each of these plates is slidably mounted substantially perpendicular to a
longitudinal axis of the chamber 105 (which in this case is coaxial with the central longitudinal
axis 119 of the base nozzle 118). The front plate 314 comprises a compaction body 320, a front
plate through-hole 322, and a front flange 324. The compaction body 320 is generally circular in
form, and defines a generally flat compaction surface. The compaction body 320 has a diameter
that is slightly less than an internal diameter of the bin body 110. The front plate through-hole 322
is generally U-shaped in form, and is shaped and dimensioned to slidably receive the first core
portion 212 of the primary separation system 200. The front plate through-hole 322 is formed in
the compaction plate 320. The front flange 324 is generally U-shaped in form, and curves about
a base of the generally U-shaped front plate through-hole 322. The front flange 324 extends only
partway along the arms of the generally U-shaped front plate through-hole 322. The front flange
324 extends from the compaction body 320 such that the front flange 324 is located on an opposite
side of the compaction plate sub-assembly 302 to the first 308 and second 310 compaction rods.
The front flange 324 1s integrally formed with the compaction body 320, and extends from the
compaction body. In alternative embodiment, the front flange 324 may be omitted.

[0154] The middle plate 316 has substantially the same form as the compaction body 320, and is
located on an opposite side of the compaction body 320 to the front flange 324.

[0155] The rear plate 318 has substantially the same form as the middle plate 316, and further
includes rod receiving apertures 326. The rear plate 318 is located on an opposite side of the
middle plate 316 to the front plate 314, and the rod receiving apertures 326 face in a direction away
from the front plate 314. Each rod receiving aperture 326 is shaped and dimensioned to receive a
corresponding one of the first 308 and second 310 compaction rods.

[0156] Each of the rear plate 318, middle plate 316 and front plate 314 includes rod receiving
apertures, which are shaped and dimensioned to receive a corresponding one of the first 308 and
second 310 compaction rods.

[0157] The core wiping member 304 is generally U-shaped in form, and is shaped and

dimensioned to correspond to a periphery of the front plate through-hole 322, and to correspond
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to a periphery of the first core portion 212 of the primary separation system 200. The core wiping
member 304 is formed of a resiliently deformable material, such as rubber, and is mounted to the
middle plate 316 about the periphery of the middle plate 316 through-hole such that a periphery
of the core wiping member 304 is angled toward the front plate through-hole. In other words, the
core wiping member 304 extends at an oblique angle from the periphery towards the airflow inlet
134, towards the central longitudinal axis of the chamber 105. In this example, the core wiping
member 304 is mounted along the entire periphery of the front plate through-hole 322 but in other
cases, the core wiping member 304 may instead be mounted along part but not all of this periphery.
In an alternative embodiment, the core wiping member is mounted to the front plate 314 about the
periphery of the front plate through-hole 322 such that a periphery of the core wiping member 304
is angled toward to the front plate through-hole 322.

[0158] The bin wiping member 306 is generally annular in form, and is shaped and dimensioned
to correspond to an outer periphery of the front plate 314. The bin wiping member 306 is formed
of a resiliently deformable material, such as rubber, and is mounted to the front plate 314 about
the periphery of the front plate 314 such that an outer rim of the bin wiping member 306 is angled
away from the front plate 314. In other words, the bin wiping member 306 extends at an oblique
angle from the outer periphery towards the airflow inlet 134, away from the central longitudinal
axis of the chamber 105. In this example, the bin wiping member 306 is mounted along the entire
outer periphery of the front plate 314 but in other cases, the bin wiping member 306 may instead
be mounted along part but not all of this outer periphery.

[0159] The core wiping member 304 and the bin wiping member 306 have substantially similar
widths, such that the core wiping member 304 and the bin wiping member 306 extend forwardly
of the front plate 314 by a similar degree.

[0160] The first 308 and second 310 compaction rods are each generally cylindrical and elongate
in form between a first end and a second end. The first 308 and second 310 compaction rods can
be received within the rod receiving apertures 326 of the rear plate 318 and through corresponding
apertures in the middle plate 316 and front plate 314. In some examples, the rod receiving
apertures 326 can comprise an overmould to ensure that the first 308 and second 310 compaction
rods are received within the rod receiving apertures 326 with an interference or friction fit.
Abutment features 331 are located in the region of the second end of each of the first 308 and
second 310 compaction rods. The abutment features 331 extend annularly about the respective
first 308 and second 310 compaction rods, and constitute regions of increased diameter relative to

the remainder of the first 308 and second 310 compaction rods.
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[0161] The compaction handle assembly 312 comprises a compaction handle 332, first 334 and
second 336 compaction handle connectors, and a compaction magnet 354 . The magnet 354 forms
part of the compaction sensor assembly. The compaction handle 332 is generally semi-circular
in form and is pivotally mounted to the first 334 and second 336 compaction handle connectors.
The first 334 and second 336 compaction handle connectors are aligned with and slidably mounted
on compaction rails 364 of a runner assembly 350 so that the first compaction handle 334 slides
along a first compaction rail and the second compaction handle slides along a second compaction
rail. Details of the runner assembly 350 are described in further detail below.

[0162] The compaction sensor assembly comprises a magnet 354 and a hall sensor. The hall sensor
is mounted within the bin assembly 100. In alternative embodiments, the hall sensor may be
mounted on the underside of the bin assembly 100. The magnet 354 is coupled to the compaction
handle 332, such that pivoting of the compaction handle 334 relative to the first 334 and second
336 compaction handle connectors moves the magnet 354 relative to the hall sensor. The hall
sensor is in communication with a controller 526 of the suction motor 500, as will be discussed in
more detail hereinafter.

[0163] The compaction handle assembly 312 has an axial length that is less than an axial length
of the first 308 and second 310 compaction rods. With the compaction handle assembly 312
located in position relative to the first 308 and second 310 compaction rods, and the first 308 and
second 310 compaction rods received within the rod receiving apertures 326 of the rear plate 318
of the compaction plate sub-assembly 302, the compaction handle 332 is spaced rearwardly from
the compaction plate sub-assembly 302.

[0164] The runner assembly 350 is attached to the housing and handle assembly 600 and is shown
in isolation in Figures 38 to 40. The runner assembly 350 comprises a runner body 352, a runner
body cover 354, bin push rod 356, and a compression spring 358.

[0165] The runner body 352 comprises a push-rod channel 360, a set of runners 362, and a pair of
compaction rails 364. The bin push rod 356 is received within the push-rod channel 360. The set
of runners 362 comprises two pairs of runners, each pair located on opposite sides of the push-rod
channel 360. The runners 362 are received within the bin rails 176 of the bin assembly 100. More
particularly, the runners 362 slide along the bin rails 176 during attachment and detachment of the
bin assembly 100 from the main unit 10. The compaction rails 364 receive the compaction handle
assembly 312, which is slidably mounted within the compaction rails 364. More particularly, the
compaction handle connectors 334,336 are received within and slide along a respective

compaction rail 364.
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[0166] The bin push rod 356 comprises a body portion 370 and a handle portion 372. The body
portion 370 is elongate in form and is attached at one end to the handle portion 372. In this
example, the body portion 370 and the handle portion 372 are integrally formed. The opposite end
of the body portion 370 is wedge-shaped and engages with the bin closure clasp 112 when opening
the bin assembly 100. The handle portion 372 projects downwardly from an end of the body
portion 370 and is generally semi-circular in shape. The bin push rod 356 is slidably mounted
within the push-rod channel 360 of the runner body 352. The runner body 352 comprises a
projection 366 that projects through an elongate slot 374 in the body portion 370. The bin push
rod 356 is then free to move relative to the runner body 352 in the direction of the elongate slot
374. The bin push rod 356 is moveable between a retracted position and an extended position.
The compression spring 358 is attached to both the bin push rod 356 and the runner body 352 and
acts to bias the bin push rod 356 to the retracted position. The bin push rod 356 is moved to the
extended position by gripping the handle portion 372 and pushing the bin push rod 356 in the
direction of the bin base 102. In response, the wedge-shaped end of the bin push rod 356 engages
the bin closure clasp 112 to move the bin closure clasp to the expanded configuration and thus
release the bin base 102 from the closed position. Further movement of the bin push rod 356 then
causes the end of the bin push rod 356 to push the bin base 102 in a direction away from the bin
body 110, and thus move the bin base 102 from the closed position to the open position. The bin
push rod 356 may therefore be regarded as bin opening mechanism which, when actuated, causes
the bin closure clasp 112 to release the bin base 102 and then push the bin base 102 from the closed
position.

[0167] The runner body cover 354 is attached to and covers the underside of the runner body 352.
[0168] The secondary separation system 400 is illustrated in Figures 41 to 46, and comprises an
aerodynamic insert 402, a flow separator 404, a valve assembly 406, a cone assembly 408, a vortex
plate 410 and a dirt collector seal 409. The secondary separation system 400 is a cyclonic
separation system, as will be discussed in more detail hereinafter.

[0169] The aerodynamic insert 402 is generally semi-circular in form, having a lower end 412 and
a upper end 414. The upper 414 comprises a duct lip 416, which is shaped and dimensioned to
correspond with an edge portion 417 of the flow separator 404.

[0170] The flow separator 404 is illustrated in greater detail in Figure 42, and comprises an
separator body 418, a central bore 420, a valve seat 422, an expansion member seat 424, and outlet
apertures 428. The separator body 418 has a first end and a second end. The central bore 420

extends between the first end and the second end.
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[0171] The valve seat 422 is annular in form, and is located on an internal surface of a wall that
defines the central bore 420. The valve seat 422 is defined by a region of reduced diameter of the
internal surface of a wall of the central bore 420, and is shaped and dimensioned to selectively
engage with a valve member 438 of the valve assembly 406, as will be described in more detail
hereinafter.

[0172] The expansion member seat 424 is also annular in form, and is defined by an upper surface
of the internal surface of a wall of the central bore 420. The expansion member seat 424 is shaped
and dimensioned to receive an expansion member 440 of the valve assembly 406, as will be
described in more detail hereinafter.

[0173] The outlet apertures 428 extend through the separator body and is in fluid communication
with the central bore 420, and lies between the valve seat 422 and the expansion member seat 424.
The outlet apertures 428 are shaped, dimensioned and positioned to correspond the cyclone inlets
472 of a second subset 476 of cyclone bodies 464 of the cone assembly 408. Collectively, the
central bore 420 and the outlet apertures 428 define inner flow paths through the flow separator
404.

[0174] The valve assembly 406 comprises a valve member 438, an expansion member 440, a
sealing unit 442, a spring 446, and a valve actuator assembly 448.

[0175] The valve member 438 is generally conical in form and comprises a rod receiving channel
450 that extends rearwardly from an apex of the valve member 438. The rod receiving channel
450 is shaped and dimensioned to receive an end of a connecting rod formed as part of the vortex
plate 410. The valve member 438 as a whole is shaped and dimensioned to selectively engage
with the valve seat 422 of the flow separator 404. The valve member 438 is formed of a resiliently
deformable material, such as rubber.

[0176] The expansion member 440 is hollow and formed of a resiliently deformable material such
as rubber. The expansion member 440 is shaped to allow linear extension and contraction by
means of buckling, rolling, concertina, or other similar effects. The expansion member 440 has a
first end connected to the valve member 438 and the sealing unit 442, and a second end that is
connected to the expansion member seat 424.

[0177] The sealing unit 442 comprise a central aperture 456 through which the connecting rod 444
extends. The sealing unit 442 is located internally within the expansion member 440 at the first
end of the expansion member 440.

[0178] The connecting rod 444 is formed as part of the vortex plate 410, has a generally T-shaped
cross-sectional shape, and comprises a body portion 458 and a head portion 460. The body portion

458 is elongate in form and has a diameter generally corresponding to the diameters of the rod
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receiving channel 450 of the valve member 438 and the central aperture 456 of the sealing unit
442. In some examples, the body portion 548 can comprise one or more engagement features,
such as splines, for engaging with corresponding splines on any of the valve member 438 and the
sealing unit 442, The head portion 460 has a diameter greater than that of the body portion 458.
[0179] The spring 446 is a coil spring and is connected at one end to the head portion 460 of the
connecting rod 444, and at an opposite end to the vortex plate 410. The spring 446 is biased to an
extended configuration in the absence of an applied force.

[0180] The valve actuator assembly 448 as shown in Figure 44 comprises a housing 482, a
blocking member 484 movable within the housing 482, a coil 486 for selectively moving the
blocking member 484, and first 488, second 490, and third 492 airflow paths in fluid
communication with the housing 482.

[0181] The blocking member 484 takes the form of a solenoid core. The blocking member 484 is
resiliently biased by a spring 494 to a position where the blocking member 484 blocks airflow
through the first airflow path 488, and allows airflow through the second 490 and third 492 airflow
paths. The blocking member 484 may comprise appropriate sealing surfaces. The coil 486 is
configured to be energised in response to operation of a user input to move the blocking member
484. Alternatively, the coil 486 is configured to be energised automatically and in response to a
sensor of the device. For example, the coil 486 is configured to be energised according to the
output of a piezoelectric sensor 282, which will be described in more detail hereinafter. The first
airflow path 488 is in fluid communication with a location upstream of an electric motor 502 of
the suction motor 500. The second airflow path 490 is in fluid communication with a location
downstream of the electric motor 502. It will be appreciated that the terms downstream and
upstream are utilised in relation to a direction of fluid flow through the vacuum cleaner in use.
The third airflow path 492 is in fluid communication with the expansion member 440. Operation
of the valve actuator assembly 448 will be described in more detail hereinafter.

[0182] The valve member 438, expansion member 440, sealing unit 442, and spring 446 of the
valve assembly 406 are located principally within the central bore 420 of the flow separator 404,
with the valve member 438 movable between an extended position in which airflow through the
inner flow path and the outlet apertures 428 is inhibited, and a retracted position in which airflow
through the inner flow path and the outlet apertures 428 is enabled by the valve member 438, as
will be described in more detail hereinafter.

[0183] The valve actuator assembly 448 is positioned with the housing 482, the blocking member
484, and the coil 486 within a channel 477 of the cone assembly 408, and the relevant and first
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488, second 490, and third 492 airflow paths in fluid communication with the respective locations
described above. Other positions of the valve actuator assembly 448 are also envisaged.

[0184] The cone assembly 408 comprises a single moulded body that defines a central channel
462, and eleven cyclone bodies 464 arranged about the central channel 462. The central channel
462 is defined by a frustoconical wall. The central channel 462 has a channel inlet defined by the
frustoconical wall, and a base of the frustoconical wall defines duct receiving channel for receiving
the duct lip 416 of the aerodynamic insert 402. The central channel 462 also receives the flow
separator 404.

[0185] The cyclone bodies 464 are each hollow and generally conical in form, and are arranged
about the central channel 462 such that the cyclone bodies are inclined towards a central axis C of
the cone assembly 408. Each of the cyclone bodies 464 may be said to have a central cyclone
body axis. The cyclone bodies 464 are then inclined such that cyclone body axes converge towards
the central axis C of the cone assembly 408. Each of the cyclone bodies 464 has substantially the
same form, and has a cyclone inlet 472 that is in fluid communication with the central channel 462
when the cone assembly 408 is viewed in isolation. Each of the cyclone bodies 464 has a cyclone
dirt outlet 473 that faces towards the central axis C of the cone assembly 408. The cyclone dirt
outlets 473 are arranged generally in a U-shape.

[0186] The cyclone bodies 464 are divided into a first subset 474 of six cyclone bodies 464, and a
second subset 476 of five cyclone bodies 464. The first 474 and second 476 subsets of cyclone
bodies 464 follow one another about a circumference of the cone assembly 408, with the first
subset 474 of cyclone bodies 464 occurring one after the other, and the second subset 476 of
cyclone bodies 464 then occurring one after the other. A channel 477 is located between ends of
first 474 and second 476 subsets of cyclone bodies 464. The first 474 and second 476 subsets of
cyclone bodies 464 are arranged with their cyclone inlets 472 at a common distance along the
central axis C of the cone assembly 408.

[0187] The skilled person would understand that the number of total cyclone bodies 464 as well
as the number of cyclone bodies 464 that make up the first subset 474 and the second subset 476
can vary depending on the requirements of the vacuum cleaner 1. Further, each of the cyclone
bodies 464 can have different dimensions and sizes depending on the requirements of vacuum
cleaner 1.

[0188] The first subset 474 of cyclone bodies 464 are arranged in parallel fluid communication
with one another, and the second subset 476 of cyclone bodies 464 are arranged in parallel fluid
communication with one another. As will be discussed in more detail hereinafter, in different

operating modes of the vacuum cleaner 1, either the first subset 474 of cyclone bodies 464 or both
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the first 474 and second subsets 476 of cyclone bodies 464 can be utilised. In such a latter
configuration, the first 474 and second 476 subsets of cyclone bodies 464 are arranged in parallel
fluid communication with one another.

[0189] The vortex plate 410 comprises a plate body 478, the connecting rod 444 and eleven vortex
finders 480. The plate body 478 is shaped to correspond to a top of the cone assembly 408. The
vortex finders 480 depend from an underside of the plate body 478, and comprise hollow tubular
members with central bores that extend through the plate body 478. The vortex plate 478 sits on
top of the cone assembly 408 such that each vortex finder 480 extends into a corresponding one of
the cyclone bodies 464 of the cone assembly 408. The vortex finders 480 define air outlets of the
secondary separation system 400. In some examples, a vortex plate seal 481 is located between
the vortex plate 410 and the cone assembly 408 to prevent airflow leakage between the vortex
plate 410 and the cone assembly 408.

[0190] The suction motor 500 is illustrated schematically in isolation in Figure 47, and comprises
an electric motor 502, an impeller 504, a motor can 505, and a diffuser 506. The electric motor
502 comprises a stator assembly 508, and a rotor assembly 510. One example of a motor may be
the Dyson V10 digital motor, produced and sold by Dyson Technology Limited at the filing date
of the present application. Another example motor is that described in UK patent publication
GB2608832A. In either case, such a stator assembly may comprise a single phase stator assembly,
although three-phase stator assemblies are also envisaged.

[0191] The stator assembly 508 comprises a stator core 512, and a winding 514 wound about the
stator core 512. It will be appreciated that a number of different stator assembly arrangements are
envisaged. The rotor assembly 510 comprises a shaft 516, and a permanent magnet 518 mounted
to the shaft 516. The shaft 516 defines a rotational axis R of the electric motor 502.

[0192] The impeller 504 is mounted to the shaft 516 downstream of the permanent magnet 518,
such that the electric motor 502 is an inlet-cooled motor. The impeller 504 is a mixed-flow
impeller.

[0193] The motor can 505 defines a casing for the electric motor 502, and houses the stator
assembly 508 and the rotor assembly 510. The motor can 505 at least partly defines both an inlet
passage for the electric motor 502 and an outlet passage for the electric motor 502, and in some
examples at least partly acts as a shroud for the impeller 504.

[0194] The diffuser 506 is located downstream of the impeller 504 and comprises a radial portion
520 and an axial portion 522. The radial portion 520 is in fluid communication with an outlet of
the impeller 504 and extends in a direction substantially orthogonal to the shaft 516, and hence

substantially orthogonal to the rotational axis R of the electric motor 502. The axial portion 522
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is downstream of, and in fluid communication with, the radial portion 520. The axial portion 522
extends in a direction substantially parallel to the shaft 516, and hence substantially orthogonal to
the rotational axis R of the electric motor 502. The axial portion 522 extends in a direction away
from the impeller 504, toward an opposite end of the shaft 516 to the end of the shaft 516 to which
the impeller 504 is mounted. A transition between the radial portion 520 and the axial portion 522
is smooth and curved in form. The radial portion 520 and the axial portion 522 are integrally
formed, and collectively define an airflow outlet channel downstream of the impeller 504.

[0195] In this example, the diffuser 506 does not comprise vanes that extend into the radial portion
520, but has vanes that extend into the axial portion 522, although other examples where different
arrangements of vanes are present are also envisaged. A controller 526 of the suction motor 500
is mounted to a control printed circuit board (PCB) 628 of the vacuum cleaner 1.

[0196] The housing and handle assembly is illustrated in figures 48 to 54. The housing and handle
assembly 600 comprises a main housing body 602 and a handle portion 700.

[0197] The main housing body 602 comprises eleven cyclone parts 606, an outer wall 608, an
inner wall 610, a motor inlet passageway or first passageway 612, an inner housing portion 614, a
motor outlet passageway or a second passageway 616, and first 618 and second 620 housing
outlets.

[0198] The cyclone parts 606 are each tubular, curved, and hollow in form, and are in fluid
communication with the motor inlet passageway 610. The cyclone parts 606 thereby at least partly
define outlets of the secondary separation system 400. Each cyclone outlet 606 has substantially
the same shape and dimensions.

[0199] The outer wall 608 is curved and generally cylindrical in form. The outer wall 608 defines
an outer surface of the main housing body 602.

[0200] The inner wall 610 is also curved and generally cylindrical in form, with the curvature
generally matching the curvature of the outer wall 608. The inner wall 610 has a shorter axial
extend than the outer wall 608, such that the outer wall 608 overhangs the inner wall 610 at a
downstream end of the inner wall 610.

[0201] The motor inlet passageway 612 is a generally annular channel that comprises an upstream
end 622 and a downstream end 624. The upstream end 622 is defined by the outer wall 608 and
the inner wall 610, whilst the downstream end 624 is defined by the overhang of the outer wall
608 and a pre-filter sub-assembly 648 of a filter assembly 604, described in detail below. The
motor inlet passageway 012 is located at a radially outer side of the main housing body 602.
[0202] The inner housing portion 614 is generally cylindrical and hollow in form, with a curved

surface of the inner housing portion comprising a plurality of inlet apertures 626. The inner
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housing portion is positioned at an upstream end of the motor can 505, between the motor can 505
and the motor inlet passageway 612. Mounted to the inner housing portion 614 are a control
printed circuit board (PCB) 628, a user interface PCB 630, a user interface 632, and an end cap
634. The control printed circuit board (PCB) 628, a user interface PCB 630 form the PCB assembly
627.

[0203] The control PCB 628 is mounted internally of the inner housing portion 614, and comprises
first and second orthogonal portions, such that the control PCB 628 is generally T-shaped in form.
The control PCB 628 is located in a region of the inlet apertures 626. Various electronic
components, such as one or more processors for controlling the vacuum cleaner 1, are mounted to
the control PCB.

[0204] The user interface PCB 630 is mounted internally of the inner housing portion 614 and is
generally circular in form. The user interface PCB 630 is located further away from the electric
motor 502 of the suction motor 500 than the control PCB 628. The user interface PCB 630 is
mounted in a region of the inner housing portion that does not include the inlet apertures 626. The
user interface PCB 630 is in electrical communication with the control PCB 628.

[0205] The user interface 632 comprises a display screen 636, and first 638 and second 640
buttons. The display screen is configured to present information to a user of the vacuum cleaner
1 in use. The first 638 and second 640 buttons are depressible by a user, and can be utilised to
turn on the vacuum cleaner 1, and/or switch between different modes of operation of the vacuum
cleaner 1, as will be discussed in more detail hereinafter.

[0206] The end cap 634 is generally circular in form, and is mounted to an end of the inner housing
portion 614 that is distal the electric motor 502. The end cap 634 has a through-hole through which
the first 638 and second 640 buttons extend, and through which electrical connections of the
display screen 636 can extend. The display screen 636 is mounted to the end cap 634 such that
the display screen 636 overlies the through hole.

[0207] The motor outlet passageway 616 is generally annular in form, and is located downstream
of the axial portion 522 of the diffuser 506 of the suction motor 500. The motor outlet passageway
616 is defined by a radial extension 611 of the inner wall 610, the motor can 505, and a post-filter
sub-assembly 650 of the filter assembly 604. The motor outlet passageway 616 is located radially
inwardly of the motor inlet passageway 612.

[0208] The first 618 and second 620 housing outlets are located on opposing sides of the main
housing body 602, and are each defined by a series of discrete, spaced apart, channels 644. The
channels are defined by tubes that extend from an annular passageway 645 downstream of the

post-filter 650 to the first 618 and second 620 housing outlets. It will be appreciated that the tubes
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may not necessarily have a circular cross-sectional shape, or indeed a uniform cross-section along
their length. The channels 644 are in fluid communication with the motor outlet passageway 616,
and extend through the motor inlet passageway 612 before venting to an ambient external
environment of the vacuum cleaner 1. In such a manner the motor inlet passageway 612 can wrap
around the channels 644. In particular, the tubes that define the channels 644 can extend through
the motor inlet passageway 612 such that the motor inlet passageway 612 surrounds the tubes.
This can be seen in the cross-sectional view of Figure 50.

[0209] The first 618 and second 620 housing outlets are located generally mid-way along an axial
length of the main housing body 602.

[0210] The handle portion 700 comprises a main handle body 702, a guard body 704, a battery
connection body 706.

[0211] The main handle body 702 is integrally formed with, and projects outwardly from, the outer
wall 608 of the main housing body 602 of the housing and handle assembly 600. The main handle
body 702 extends from a first end 710 proximal to the outer wall 608, to a second end 712 distal
to the outer wall 608. The first end 710 of the main handle body 702 extends from the outer wall
608 at a region axially between the cyclone outlets 608 and the first 614 and second 616 housing
outlets of the main housing body 602.

[0212] The main handle body 702 is hollow in form, and houses electrical connections, alongside
a battery terminal connection 714 for connecting to a battery connector 812 of the battery assembly
800, as will be described in further detail hereinafter. The main handle body 702 is shaped and
dimensioned to receive the battery connector within the main handle body 702.

[0213] The main handle body 702 is shaped and dimensioned to be grasped by a single hand of a
user inuse. The main handle body 702 has a generally obround cross-sectional shape when viewed
in a plane orthogonal to a longitudinal axis M of the main handle body 702. The maximal width
of the cross-sectional shape of the main handle body 702 extends in a direction generally parallel
to the shaft 516 of the rotor assembly 510 of the suction motor 500. The main handle body 702 is
obliquely angled relative to the outer wall 608 of the main housing body 602.

[0214] The guard body 704 has a generally obround cross-sectional shape, with a major axis of
the obround cross-sectional shape of the guard body 704 arranged generally orthogonally relative
to a major axis of the obround shaped of the main handle body 702. The guard body 704 has a
first end 716 proximal to the outer wall 608 of the main housing body 602, and a second end 718
distal to the outer wall 608 of the main housing body 602.

[0215] The guard body 704 is spaced from the main handle body 702. The spacing between the
main handle body 702 and the guard body 704 is substantially constant along a length of the main
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handle body 702. The guard body 704 is positioned forwardly of the main handle body 702, with
the guard body 704 positioned closer to the primary separation system 200 and the secondary
separation system 400 than the main handle body 702.

[0216] The battery connection body 706 extends between the main handle body 702 and the guard
body 704, and comprises a hook 720 for engaging with a corresponding catch member 814 of the
battery pack release mechanism 806.

[0217] The battery assembly 800 comprises a battery pack housing 802, seven battery cells 804,
and a battery pack release mechanism 806. The batty pack housing 802 comprises a cell housing
portion 808, and a terminal housing portion 810. The cell housing portion 808 is shaped and
dimensioned to house the battery cells 804. A lower surface of the cell housing portion 808 is
substantially planar in form. A front end of the cell housing portion 808 comprises a charge port
809 for receiving an electrical connector to recharge the battery cells 804. The terminal housing
portion 810 projects outwardly from the cell housing portion 808, and houses a battery connector
812 for connection to the battery terminal connection 714 of the main handle body 702. The
terminal housing portion 810 is shaped to be received within the second end 712 of the main handle
body 702.

[0218] The battery cells 804 are cylindrical Lithium ion cells.

[0219] The battery pack release mechanism 806 comprises a catch member 814, and a push button
816. The catch member 814 is sprung such that movement of the push button 816 by a user moves
the catch member 814.

[0220] The filter assembly 604 1s shown in isolation in Figures 55 to 61. The filter assembly 604
comprises a cap sub-assembly 646, a pre-filter sub-assembly 648, and a post-filter sub-assembly
650.

[0221] The cap sub-assembly 646 comprises a cap body 652, a cap seal 654, and first 656 and
second 658 magnets. The cap body 652 comprises a side wall 660 and an end wall 662. The side
wall 660 is generally annular in form, and has a diameter substantially corresponding to a diameter
of the outer wall 608 of the main housing body 602. An end of the side wall 660 distal from the
end wall 662 tapers slightly outwardly. The end wall 662 is generally circular in form, and
comprises a through-hole 664. The through-hole 664 is shaped and dimensioned to correspond
substantially to a shape and dimension of the display screen, such that the display screen is visible
through the through-hole 662 when the filter assembly 604 is mounted to the main housing body
602.

[0222] Collectively, the side wall 660 and the end wall 662 define a chamber 666 for receiving a
portion of the pre-filter sub-assembly 648. A locating wall 668 extends from the end wall 662 into
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the chamber 666. The locating wall 668 is annular in form, and is dimensioned to correspond
substantially to an end of the inner housing portion 614. The locating wall 668 comprises notches
670 for receiving the first 656 and second 658 magnets. The cap seal 654 is annular in form, and
sits around the locating wall 668 and engages with the end of the inner housing portion 614 when
the filter assembly 604 is mounted to the main housing body 602.

[0223] The side wall 660 comprises first and second locating tabs 674 that mate with
corresponding features on the end of the inner housing portion 614 to releasably attach the filter
assembly 604 to the main housing body 602. In some examples, the corresponding features are
located on the end of the outer wall 608 distal from the cyclone outlets 608 which is tapered in
form, and relative rotation between the cap sub-assembly 646 and the outer wall 608 may make
and/or release the connection between the filter assembly 604 and the main housing body 602.
[0224] The pre-filter sub-assembly 648 comprises a pre-filter frame 678, a pre-filter media 680, a
first outer seal 682, a second outer seal 684, and an inner seal 686.

[0225] The pre-filter frame 678 is generally cylindrical in form, having a frame sidewall 688, a
first open end 690, and a second open end 692. Connecting protrusions 694 extend axially away
from the second open end 692. The second open end 692 comprises an annular channel 683, with
an inner circumference of the annular channel 683 defined by the connecting protrusions 694. The
annular channel 683 extends radially inwardly from an outer diameter of the frame sidewall 688.
The frame sidewall 688 comprises a plurality of pre-filter inlet apertures 696, each of which is
generally rectangular in form. The frame sidewall 688 has that is less than the diameter of the
sidewall 660 of the cap body 650 of the cap sub-assembly 646.

[0226] The pre-filter media 680 is formed of 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 pre-filter media
680 is arranged annularly about an outer surface of the frame sidewall 688, such that the pre-filter
media 680 overlies the pre-filter inlet apertures 696. The pre-filter media 680 is non-pleated in
form.

[0227] The first outer seal 682 is generally annular in form and is shaped and dimensioned to fit
around the first open end 690 of the pre-filter frame 678. The first outer seal 682 is configured to
seal against an inner surface of the outer wall 608 of the main body housing 602, when the filter
assembly 604 is attached to the main housing body 602.

[0228] The second outer seal 684 is generally annular in form, and is shaped and dimensioned to

fit around an outer surface of the second open end 692 of the pre-filter frame 678. The second
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outer seal 684 is configured to seal against an inner surface of the inner wall 610 of the main body
housing 602, when the filter assembly 604 is attached to the main housing body 602.

[0229] The post-filter sub-assembly 650 comprises a post-filter frame 698, a post-filter media 699,
and a face seal 697. The post-filter frame 698 comprises a frame sidewall 695, a frame lip 693, a
first open end 691, and a second open end 689. Connecting notches 687 are formed in the first
open end 691 of the post-filter frame 698, and are shaped and dimensioned to receive the
connecting protrusions of the pre-filter frame 678.

[0230] The frame sidewall 695 of the post-filter frame 698 comprises a plurality of post-filter
outlet apertures 685, each of which is generally rectangular in form. The frame sidewall 695 of
the post-filter frame 698 has a diameter that is less than the diameter of the frame sidewall 688 of
the pre-filter frame 678.

[0231] The frame lip 693 defines a post-filter media receiving channel 681 at the second open end
689 of the post-filter frame 698. The post-filter media receiving channel 681 is shaped and
dimensioned to receive an end of the post-filter media 699. An outer diameter of the post-filter
media receiving channel 681 corresponds substantially to an outer diameter of the frame sidewall
688 of the pre-filter frame 678.The post-filter media 699 is formed of any suitable filter material,
or combination of materials, typically found in post-motor filters. In the present embodiment, the
post-motor filter media 699 is formed of a pleated HEPA-standard filter medium. The post-filter
media 699 is arranged annularly about an outer surface of the frame sidewall 695 of the post-filter
frame 698, such that the post-filter media 699 overlies the post-filter outlet apertures 685. The
post-filter media 699 is pleated in form. The post-filter media 699 is received within the frame lip
693 of the post-filter frame 698 and the annular channel 683 of the pre-filter frame 678.

[0232] The face seal 697 is generally annular in form. The face seal 697 and is shaped and
dimensioned to fit around the second open end 689 of the post-filter frame 698. The face seal 697
is configured to seal against the radial extension 611 of the inner wall 610 of the main body housing
602, when the filter assembly 604 is attached to the main housing body 602.

[0233] With the filter assembly 604 assembled, as shown in cross-section in Figure 56, the pre-
filter media 680 is located axially between the post-filter media 699 and the cap sub-assembly 464,
with the pre-filter media 680 also located radially outwardly relative to the post-filter media 699.
[0234] The wand 1000 is shown in isolation in Figures 62 to 67. The wand 1000 comprises an
inner wall 1002, an outer wall 1004, a first connecting cuff 1006, a second connecting cuff 1008,
a connection release mechanism 1010, a cleaning nozzle 1012, and a wand electrical connection

1013.
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[0235] The inner wall 1002 is generally cylindrical in form. The inner wall 1002 is shaped and
dimensioned to receive the base nozzle 118 of the bin base 102 therein. The inner wall 1002
extends between the first connecting cuff 1006 and the second connecting cuff 1008. . An inner
surface of the inner wall 1002 defines a wand flow path, with the inner surface being substantially
smooth and uninterrupted in form.

[0236] The outer wall 1004 is generally cylindrical in form, and extends between the first
connecting cuff 1006 and the second connecting cuff 1008. An outer surface of the outer wall
1004 defines an external surface of the wand 100. An inner surface of the outer wall 1004, together
with an outer surface of the inner wall 1002 defines a hollow chamber 1016.

[0237] The first connecting cuff 1006 is located at a first end 1018 of the wand 1000, and the
second connecting cuff 1008 is located at a second end 1020 of the wand 1000 opposite to the first
end 1018 of the wand 1000.

[0238] The first connecting cuff 1006 comprises a wand catch 1022, a contact member 1024, and
a first connecting cuff electrical connector 1026. The wand catch 1022 comprises a biased hook
1027 for releasably engaging the locking projection 135 of the base nozzle 118 of the bin assembly
100. The first connecting cuff 1006 is shaped and dimensioned to extend about the cylindrical
cover portion 168 when the wand 1000 is connected to the main unit 10. The contact member
1024 is defined by a generally planar end surface of the first connecting cuff 1006. The contact
member 1024 is shaped to engage with the wand abutment portion 152 of the bin assembly, as will
be described in more detail hereinafter. The first connecting cuff electrical connector 1026 is
configured to engage with the electrical connection 238 of the primary separation system 200 when
the wand 1000 is connected to the main unit 10. The first connecting cuff electrical connector
1026 is located diametrically opposite to the wand catch 1022.

[0239] The second connecting cuff 1008 comprises a cleanerhead connecting portion 1028, and a
second connecting cuff electrical connector 1030. The cleanerhead connecting portion 1028 is
shaped and dimensioned to receive a portion of a cleanerhead catch 1124 of the cleanerhead 1100
therein, as will be described in more detail hereinafter. The cleanerhead connecting portion 1028
is located on a same side of the wand 1000 as the wand catch 1022 of the first connecting cuff
1006. The second connecting cuff electrical connector 1030 is configured to engage with an
electrical connection member of the cleanerhead 1100. The second connecting cuff electrical
connection is positioned on an opposite side of the second connecting cuff 1008 to the cleanerhead
connecting portion 1028, and on a same side of the wand 1000 as the first connecting cuff electrical
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[0240] The connection release mechanism 1010 comprises a user actuable collar or portion 1032,
a connecting cable 1034, a pulley 1036, a first rocker 1038, a second rocker 1039, a breaking
wedge or connection breaking member 1040, a first push member 1042, and a second push member
1045. The user actuable collar 1032 is located about the first connecting cuff 1006 and the outer
wall 1004, at the first end 1018 of the wand 1000. The user actuable collar 1032 is slidably
mounted such that the user actuable collar 1032 is movable from a first position relative to the first
connecting cuff 1006, to a second position relative to the first connecting cuff 1006. The first
position is closer to a free end of the first end 1018 of the wand 1000, with movement of the user
actuable collar 1032 in a direction toward the second end 1020 of the wand 1000 moving the user
actuable collar from the first position to the second position, and vice versa. In some examples,
the user actuable collar 1032 is biased toward the first position by a spring or the like.

[0241] The connecting cable 1034 is formed of steel. Alternatively, the connecting cable could be
formed of any other suitable metal wire, woven thread, plastic wire or any other suitable material.
A first end of the connecting cable 1034 is connected to the user actuable collar 1032, and a second
end 1046 of the connecting cable 1034, opposite to the first end 1044 of the connecting cable 1034,
is connected to the breaking wedge 1040. The connecting cable 1034 is housed within the hollow
chamber between the inner wall 1002 and the outer wall 1004 of the wand 1000.

[0242] The pulley 1036 is rotatably mounted within a first connecting cuff housing 1035 of the
wand 1000, the first connecting cuff housing 1035 houses a portion of the actuable collar 1032.
The pulley 1036 defines a surface over which the connecting cable 1034 is looped between the
first and second ends. A rotational pulley axis P of the pulley 1036 extends substantially
orthogonally to the central longitudinal wand axis W.

[0243] The first rocker 1038 is pivotally mounted between the inner wall 1002 and a second
connecting cuff housing 1037, in a region proximal to the second connecting cuff 1008, and
comprises a first rocker arm 1048 and a second rocker arm 1050. The pivotal mounting of the first
rocker 1038 is such that the first rocker 1038 is rotatable about a rocker axis that is parallel to the
rotational pulley axis P, and orthogonal to the central longitudinal wand axis W. The pivotal
mounting of the first rocker 1038 is located around 90 degrees around the circumference of the
wand 1000 from the connecting cable 1034.

[0244] The first rocker arm 1048 of the first rocker 1038 extends on a first side of the rocker axis
toward the breaking wedge 1040 such that a free end of the first rocker arm 1048 of the first rocker
1038 is aligned with the breaking wedge 1040 in a direction parallel to the central longitudinal
wand axis W. The second rocker arm 1050 of the first rocker 1038 extends on a second side of

the rocker axis, opposite to the first side of the rocker axis, toward the first push member 1042
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such that a free end of the second rocker arm 1050 of the first rocker 1038 is aligned with the first
push member 1042 in a direction parallel to the central longitudinal wand axis W.

[0245] The second rocker 1039 is pivotally mounted between the inner wall 1002 and the second
connecting cuff housing 1037, in a region proximal to the second connecting cuff 1008, and
comprises a first rocker arm 1041 and a second rocker arm 1043. The pivotal mounting of the
second rocker 1039 is such that the second rocker 1039 is rotatable about the rocker axis that is
parallel to the rotational pulley axis P, and orthogonal to the central longitudinal wand axis W.
The pivotal mounting of the second rocker 1039 is located around 90 degrees around the
circumference of the wand 1000 from the connecting cable 1034, and is such that the second rocker
1039 is located diametrically opposite on the wand 1000 to the first rocker 1038.

[0246] The first rocker arm 1041 of the second rocker 1039 extends on a first side of the rocker
axis toward the breaking wedge 1040 such that a free end of the first rocker arm 1041 of the second
rocker 1041 is aligned with the breaking wedge 1040 in a direction parallel to the central
longitudinal wand axis W. The second rocker arm 1043 of the second rocker 1039 extends on a
second side of the rocker axis, opposite to the first side of the rocker axis, toward the second push
member 1045 such that a free end of the second rocker arm 1043 of the second rocker 1039 is
aligned with the second push member 1045 in a direction parallel to the central longitudinal wand
axis W.

[0247] The breaking wedge 1040 comprises a body portion 1052 and a projecting wedge 1054,
The body portion 1052 is shaped and dimensioned to underlie the cleanerhead connecting portion
1028 of the second connecting cuff 1008. The body portion 1052 has a first end and a second end
opposite to the first end. The first end of the body portion 1052 is connected to a second end of
the connecting cable 1034. In some examples, the body portion 1056 is overmoulded onto the
second end of the connecting cable 1034. The first end is aligned with the free ends of the first