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HAND CARRYABLE SURFACE CLEANING An advantage of this configuration is that a hand vacuum 
APPARATUS cleaner with improved ergonomics may be provided . As 

such , the hand vacuum cleaner may have an improved hand 
CROSS REFERENCE TO RELATED feel when used by a person . 

APPLICATIONS In accordance with this aspect , there is provided a hand 
vacuum cleaner may include , an air inlet conduit having an 

This application is a continuation of U.S. patent applica inlet conduit axis , a suction motor and fan assembly having 
tion Ser . No. 15 / 144,232 which was filed on May 2 , 2016 , a suction motor axis of rotation and , a cyclone unit com 
and which claims the benefit of the filing date of U.S. prising a cyclone chamber having a cyclone axis of rotation . 
Provisional Application Ser . No. 62 / 276,510 , filed on Jan. 8 , 10 The inlet conduit axis may be generally parallel to the 

cyclone axis and when the inlet conduit axis is horizontally 2016 , which is incorporated herein by reference in its disposed , the inlet conduit axis may be positioned above the entirety . cyclone axis . A projection of the inlet conduit axis may 
intersect the suction motor . FIELD The cyclone axis may be positioned below the suction 
motor axis when the inlet conduit axis is horizontally The present subject matter of the teachings described disposed . herein relates generally to hand carryable surface cleaning The cyclone axis may be positioned below the suction 

apparatus . In a preferred embodiment , the hand carryable motor when the inlet conduit axis is horizontally disposed . 
surface cleaning apparatus comprises a portable surface The inlet conduit axis may be positioned above the 
cleaning apparatus , such as a hand vacuum cleaner . cyclone chamber when the inlet conduit axis is horizontally 

disposed . 
BACKGROUND The suction motor may be positioned above at least a 

portion of the cyclone chamber when the inlet conduit axis 
The following is not an admission that anything discussed 25 is horizontally disposed . 

below is part of the prior art or part of the common general The suction motor axis of rotation may be generally 
knowledge of a person skilled in the art . parallel to the inlet conduit axis . 

Various types of surface cleaning apparatus are known . The suction motor axis of rotation may be generally 
Surface cleaning apparatus include vacuum cleaners . Cur parallel to the inlet conduit axis . 
rently , a vacuum cleaner typically uses at least one cyclonic 30 The suction motor axis of rotation may be generally 
cleaning stage . More recently , cyclonic hand vacuum clean orthogonal to the inlet conduit axis . 
ers have been developed . See for example , U.S. Pat . No. The hand vacuum may include a pre - motor filter . The 
7,931,716 and US 2010/0229328 . Each of these discloses a suction motor may be positioned above the pre - motor filter 
hand vacuum cleaner which includes a cyclonic cleaning when the inlet conduit axis is horizontally disposed . 
stage . U.S. Pat . No. 7,931,716 discloses a cyclonic cleaning The suction motor may be positioned rearward of the 
stage utilizing two cyclonic cleaning stages wherein both cyclone chamber . 

The suction motor may be positioned forward of a pre cyclonic stages have cyclone axis of rotation that extends motor filter . vertically . US 2010/0229328 discloses a cyclonic hand The hand vacuum cleaner may include a handle having a vacuum cleaner wherein the cyclone axis of rotation extends 40 hand grip portion that extends upwardly and forwardly when horizontally and is co - axial with the suction motor . In the inlet conduit axis is horizontally disposed . addition , hand carriable cyclonic vacuum cleaners are also The inlet conduit axis may be above the hand grip portion 
known ( see U.S. Pat . Nos . 8,146,201 and 8,549,703 ) . when the inlet conduit axis is horizontally disposed . 

The handle may be positioned rearward of the suction SUMMARY 45 motor . 
The handle may be positioned rearward of the suction This summary is intended to introduce the reader to the motor and , when the inlet conduit axis is horizontally 

more detailed description that follows and not to limit or disposed , the handle may have a lower portion and an upper 
define any claimed or as yet unclaimed invention . One or portion . 
more inventions may reside in any combination or sub- 50 The lower end of the handle may be positioned at an 
combination of the elements or process steps disclosed in elevation of a pre - motor filter and the upper portion of the 
any part of this document including its claims and figures . handle is positioned at an elevation of the suction motor . 

In accordance with one broad aspect of the teachings The lower end of the handle may be attached to a 
described herein , which may be used alone or in combina pre - motor filter housing and the upper portion of the handle 
tion with any other aspect , a hand vacuum cleaner is 55 may be attached to a suction motor housing . 
provided wherein the inlet axis of the dirty air inlet intersects The cyclone unit may have an openable door provided at 
the suction motor . The inlet axis may be parallel to the a front end of the cyclone unit . 
suction motor axis of rotation and / or the inlet axis may be The handle may house at least one energy storage member 
positioned above an axis of rotation of a cyclone chamber and the handle may be removably mounted to the hand 
wherein the cyclone chamber axis of rotation may be 60 vacuum cleaner . 
generally parallel to the inlet axis and / or the suction motor The handle may house at least one energy storage member 
axis of rotation . in a lower portion thereof . 

In some embodiments , the hand vacuum cleaner may be In accordance with another broad aspect of the teachings 
powered by an on board energy storage member , such as one described herein , which may be used alone or in combina 
or more batteries . Some or all of the batteries may be 65 tion with any other aspect , a hand vacuum cleaner is 
provided in the handle of the hand vacuum cleaner and , provided wherein the suction motor is positioned forwardly . 
optionally , at least in a lower portion of the handle . For example , the suction motor may be positioned forward 

35 
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of a hand grip portion of the handle , forward of the handle The suction motor may be rearward of the air treatment 
or forward of or axially aligned with a pre - motor filter . member . 

In some embodiments , the hand vacuum cleaner may be The hand vacuum cleaner may have a front end , a rear end 
powered by an on board energy storage member , such as one and a pre - motor filter and the suction motor may be posi 
or more batteries . Some or all of the batteries may be 5 tioned forward of the pre - motor filter . 
provided in the handle of the hand vacuum cleaner and , The hand vacuum cleaner may include an energy storage 
optionally , at least in a lower portion of the handle . member that is positioned below the suction motor when the An advantage of this configuration is that a hand vacuum hand grip portion is oriented upwardly and forwardly , such cleaner with improved ergonomics may be provided . As as in the handle of the hand vacuum cleaner . such , the hand vacuum cleaner may have an improved hand 10 The hand vacuum cleaner may include an energy storage feel when used by a person . 

In accordance with this aspect , there is provided a hand member that is positioned rearward of the suction motor 
vacuum cleaner having a front end and a rear end may when hand grip portion is oriented upwardly and forwardly . 
include an air inlet conduit having an inlet conduit axis and The handle may house at least one energy storage member 
a suction motor and fan assembly having a suction motor 15 and the handle may be removably mounted to the hand 
axis of rotation . An air treatment member may have a front vacuum cleaner . 
end and a rear end and a central longitudinal axis extending The handle may house at least one energy storage member 
between the front and rear ends . A handle may be provided in a lower portion thereof . 
at the rear end of the hand vacuum cleaner . The handle may In accordance with another broad aspect of the teachings 
have a hand grip portion that extends upwardly and for- 20 described herein , which may be used alone or in combina 
wardly , and the suction motor may be positioned forward of tion with any other aspect , a hand vacuum cleaner is 
the hand grip portion . provided with a hollow longitudinally extending porous 

The suction motor may be positioned forward of the filter media wherein air after exiting an air treatment mem 
handle . ber , such as a cyclone chamber , may enter the porous filter 

The inlet conduit axis may be above the hand grip portion 25 media from the outer surface thereof and travel inwardly 
when the hand grip portion is oriented upwardly and for into a hollow interior . The filtered air may then travel 
wardly . upwardly to a suction motor , such may be located at an 
A lower end of the handle may be positioned at an upper end or , and may overly , the longitudinally extending 

elevation of a pre - motor filter and an upper portion of the porous filter media . handle is positioned at an elevation of the suction motor . An advantage of this design is that a filter having a large The lower end of the may be attached to a pre - motor filter upstream filter surface may be provided . Accordingly , the housing and the upper portion of the handle may be attached 
to a suction motor housing . duration during which the hand vacuum cleaner may be used 

The air treatment member may be forward of the handle . without a significant reduction in air flow due to a pre - motor 
The hand vacuum cleaner may include a pre - motor filter 35 filer becoming clogged may be increased . A further advan 

and the air treatment member and the pre - motor filter may tage is that the hollow interior of the filter material may 
be forward of the hand grip . function as a conduit to convey filtered air upwardly to a 

The air treatment member may include a cyclone and the suction motor thereby avoiding the need for a separate 
central longitudinal axis is a cyclone axis . plastic conduit . 

The inlet conduit may have an inlet conduit axis that may 40 In accordance with this aspect , there is provided a hand 
be generally parallel to the central longitudinal axis . vacuum cleaner having an upper end and a lower end may 

The hand grip portion may be oriented upwardly and include a suction motor and fan assembly having a suction 
forwardly , the inlet conduit axis may be positioned above the motor axis of rotation , and an air treatment member having 
central longitudinal axis and a projection of the inlet conduit a front end and a rear end and a central longitudinal axis 
axis may intersect the suction motor . 45 extending between the front and rear ends . A pre - motor filter 

The central longitudinal axis may be positioned below the may include a longitudinally extending filter media having 
suction motor axis when the hand grip portion is oriented an open interior , an outer upstream wall , an inner wall and 
upwardly and forwardly . a filter longitudinal axis . The longitudinal axis may extend 

The central longitudinal axis may be positioned below the upwardly in a direction from the lower end to the upper end . 
suction motor when the hand grip portion is oriented 50 The air may exit the pre - motor filter in the direction of the 
upwardly and forwardly . filter longitudinal axis . 

The inlet conduit axis may be above the air treatment The air may travel upwardly from the pre - motor filter to 
member when the hand grip portion is oriented upwardly an inlet of the suction motor . 
and forwardly . The suction motor may be positioned above the pre - motor 

The suction motor may be positioned above at least a 55 filter when the longitudinal axis is oriented to extend 
portion of the air treatment member when the hand grip upwardly . 
portion is oriented upwardly and forwardly . The suction motor axis of rotation may extend upwardly 

The suction motor axis of rotation may be generally when the longitudinal axis is oriented to extend upwardly . 
parallel to the inlet conduit axis . The suction motor may be positioned above the pre - motor 

The suction motor axis of rotation may be generally 60 filter when the longitudinal axis is oriented to extend 
parallel to the inlet conduit axis . upwardly . 

The suction motor axis of rotation may be generally The suction motor axis of rotation may extend generally 
orthogonal to the inlet conduit axis . vertically when the longitudinal axis is oriented to extend 

The hand vacuum cleaner may include pre - motor filter upwardly . 
and the suction motor may be positioned above the pre- 65 The suction motor may be positioned above the pre - motor 
motor filter when the hand grip portion is oriented upwardly filter when the longitudinal axis is oriented to extend 
and forwardly . upwardly . 
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The suction motor may be positioned above the pre - motor The hand vacuum cleaner may include an inlet conduit 
filter when the longitudinal axis is oriented to extend having an inlet conduit axis that is generally parallel to the 
upwardly . central longitudinal axis . 

The suction motor may be positioned forward of the The inlet conduit axis may be positioned above the central 
pre - motor filter when the longitudinal axis is oriented to 5 longitudinal axis . 
extend upwardly . The inlet conduit axis may be positioned above the air 

The suction motor axis of rotation may extend generally treatment member . 
horizontally when the longitudinal axis is oriented to extend The air treatment member may include a cyclone and the 
upwardly . central longitudinal axis may be a cyclone axis . 

The suction motor axis of rotation may extend generally The hand vacuum cleaner may have an inlet conduit 
horizontally when the longitudinal axis is oriented to extend having an inlet conduit axis and the inlet conduit axis may 

be generally parallel to the cyclone axis . upwardly . The inlet conduit axis may be positioned above the The central longitudinal axis may extend generally hori cyclone axis . zontally when the longitudinal axis is oriented to extend The inlet conduit axis may be positioned above the upwardly . cyclone . 
The air treatment member may include a cyclone and the The hand vacuum may include a handle having a hand central longitudinal axis may be a cyclone axis . grip portion wherein the hand grip portion extends upwardly 
The central longitudinal axis may intersect the filter media and forwardly when the hand vacuum cleaner is oriented 

twice . 20 with the upper end above the lower end . 
The outer wall may include an upstream filter wall and the An upper end of the suction motor may be positioned 

inner wall may include a downstream filter wall . above an upper wall of the air treatment member when the 
The filter media may be generally annular in transverse hand vacuum cleaner is oriented with the upper end above 

section . the lower end . 
The hand vacuum cleaner may include an inlet conduit 25 The suction motor may overlie a portion of the air 

extending from a dirty air inlet to the air treatment member treatment member . 
and the inlet conduit may have a passage having an inlet The hand vacuum cleaner may include a pre - motor filter 
conduit axis that is positioned above the pre - motor filter . and the suction motor may be positioned forward of the 

The inlet conduit axis may intersect the suction motor . pre - motor filter . 
The hand vacuum cleaner may include inlet conduit 30 A lower end of the suction motor may be positioned below 

extending from a dirty air inlet to the air treatment member an upper wall of the air treatment member when the hand 
and having a passage having an inlet conduit axis that vacuum cleaner is oriented with the upper end above the 
intersects the suction motor . lower end . 
A handle may house at least one energy storage member , The hand vacuum cleaner may include a pre - motor filter 

wherein the handle is removably mounted to the hand 35 and the suction motor may be positioned above the pre 
vacuum cleaner . motor filter . 

The handle may house the at least one energy storage The pre - motor filter may be positioned in a pre - motor 
member in a lower portion thereof . filter chamber and the suction motor axis of rotation may 

In accordance with another broad aspect of the teachings extend through the suction motor chamber . 
described herein , which may be used alone or in combina- 40 The hand vacuum cleaner may include a handle having a 
tion with any other aspect , a hand vacuum cleaner has an air hand grip portion that extends upwardly and forwardly when 
treatment member that extends generally horizontally when the hand vacuum cleaner is oriented with the upper end 
the hand vacuum cleaner is oriented with its upper end above above the lower end . The suction motor axis of rotation may 
its lower end and the suction motor axis of rotation is be positioned between the air treatment member and the 
oriented generally vertically . 45 hand grip portion . 

In some embodiments , the hand vacuum cleaner may The hand vacuum cleaner may include a pre - motor filter 
powered by an on board energy storage member , such as one having a longitudinally extending filter media having an 
or more batteries . Some or all of the batteries may be open interior , an outer wall , an inner wall and a filter 
provided in the handle of the hand vacuum cleaner and , longitudinal axis . The longitudinal axis may extend 
optionally , at least in a lower portion of the handle . 50 upwardly when the hand vacuum cleaner is oriented with the 
An advantage of this configuration is that a hand vacuum upper end above the lower end . 

cleaner with improved ergonomics may be provided . As Air may exit the pre - motor filter in the direction of the 
such , the hand vacuum cleaner may have an improved hand filter longitudinal axis . 
feel when used by a person . Air may travel upwardly from the pre - motor filter to an 

In accordance with this aspect , there is provided a hand 55 inlet of the suction motor . 
vacuum cleaner having an upper end and a lower end may A handle may house at least one energy storage member , 
include a suction motor and fan assembly having a suction wherein the handle is removably mounted to the hand 
motor axis of rotation and an air treatment member having vacuum cleaner . 
a front end and a rear end and a central longitudinal axis The handle may house the at least one energy storage 
extending between the front and rear ends . When the hand 60 member in a lower portion thereof . 
vacuum cleaner is oriented with the upper end above the In accordance with another broad aspect of the teachings 
lower end , the central longitudinal axis may extend gener described herein , which may be used alone or in combina 
ally horizontally and the suction motor axis of rotation may tion with any other aspect , a hand vacuum cleaner is 
be oriented vertically + 20 ° , + 15 ° , + 10 ° , or + 5 ° . provided with a porous pre - motor filter media wherein after 
When the hand vacuum cleaner is oriented with the upper 65 being treated in an air treatment member , air travels to a rear 

end above the lower end , the suction motor axis of rotation side of the porous pre - motor filter media and then travels 
may be oriented vertically + 5 ° . forwardly to a front side of the porous pre - motor filter 

be 
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media . The suction motor may be provided forward of the filter media has a height in the direction orthogonal to the 
rear side of the porous pre - motor filter media and may be central longitudinal axis that is greater than the height of the 
positioned forward of the front side of the porous pre - motor air treatment member . 
filter media . Alternately or in addition , the suction motor The air treatment member may include a cyclone and the 
may be provided towards an upper end of the hand vacuum 5 central longitudinal axis may be a cyclone axis . 
cleaner , such as above and optionally overlying the air The suction motor may be positioned above an upper wall 
treatment member and / or the pre - motor filter . of the air treatment member when the hand vacuum cleaner 

In some embodiments , the hand vacuum cleaner is oriented with the upper end above the lower end . be may 
powered by an on board energy storage member , such as one The suction motor may overlie at least a portion of the air 
or more batteries . Some or all of the batteries may be 10 treatment member when the hand vacuum cleaner is oriented 
provided in the handle of the hand vacuum cleaner and , with the upper end above the lower end . 

The suction motor axis of rotation may be generally optionally , at least in a lower portion of the handle . parallel to the central longitudinal axis . An advantage of this configuration is that a hand vacuum The hand vacuum cleaner may have a handle that houses cleaner with improved ergonomics may be provided . As 15 at least one energy storage member in a lower portion 
such , the hand vacuum cleaner may have an improved hand thereof . The handle may be removable from the hand 
feel when used by a person . vacuum cleaner . 

In accordance with this aspect , there is provided a hand In accordance with this aspect , there is also provided a 
vacuum cleaner having an upper end and a lower end may hand vacuum cleaner having an upper end and a lower end 
include a suction motor and fan assembly having a front end , 20 may include a suction motor and fan assembly having a front 
a rear end and a suction motor axis of rotation and an air end , a rear end and a suction motor axis of rotation , and an 
treatment member having a front end and a rear end and a air treatment member having a front end and a rear end and 
central longitudinal axis extending between the front and a central longitudinal axis extending between the front and 
rear ends . A pre - motor filter media may have a front side and rear ends . A pre - motor filter media may be positioned so that 
a rear side and air exiting the air treatment member may 25 the front end of the suction motor is forward of the pre 
travel in a rearward direction to the rear side of the pre motor filter media . 
motor filter media and the air may then travel in a forward The hand vacuum cleaner may include a pre - motor filter 
direction to the front side of the pre - motor filter media . conduit extending through the pre - motor filter media . The 

The hand vacuum cleaner may include a pre - motor filter front side may be an upstream side of the pre - motor filter 
conduit extending through the pre - motor filter media . The 30 media and the rear side may be a downstream side of the 
front side may be an upstream side of the pre - motor filter pre - motor filter media . Air exiting the air treatment member 

may travel in a rearward direction through the pre - motor media and the rear side may be a downstream side of the filter media and the air may then travel in a forward direction pre - motor filter media . Air exiting the air treatment member 
may travel in a rearward direction through the pre - motor through the pre - motor filter conduit . 

The pre - motor filter may be positioned in a pre - motor filter media and the air may then travel in a forward direction filter housing having a front openable door and , when the through the pre - motor filter conduit . openable door is opened , an upstream side of the pre - motor 
The pre - motor filter may be positioned in a pre - motor filter may be visible . filter housing having a front openable door and , when the The air treatment member may be removable from the 

openable door is opened , an upstream side of the pre - motor 40 hand vacuum cleaner and the front openable door may be 
filter may be visible . openable when the air treatment member is removed . 

The air treatment member may be removable from the The hand vacuum cleaner may include a pre - motor filter 
hand vacuum cleaner and the front openable door may be conduit extending through the pre - motor filter media . A 
openable when the air treatment member is removed . front side may be a downstream side of the pre - motor filter 

The hand vacuum cleaner may include a pre - motor filter 45 media and the rear side may be an upstream side of the 
conduit extending through the pre - motor filter media . The pre - motor filter media . Air exiting the air treatment member 
front side may be a downstream side of the pre - motor filter may travel in a rearward direction through the pre - motor 
media and the rear side may be an upstream side of the filter conduit and the air may then travel in a forward 
pre - motor filter media . Air exiting the air treatment may direction through the pre - motor filter media . 
member travel in a rearward direction through the pre - motor 50 The pre - motor filter may be positioned in a pre - motor 
filter conduit and the air then may then travel in a forward filter housing having a front openable door and , when the 
direction through the pre - motor filter media . openable door is opened , an upstream side of the pre - motor 
The pre - motor filter may be positioned in a pre - motor filter may be visible . 

filter housing having a front openable door . When the The hand vacuum cleaner may include a handle that is 
openable door is opened an upstream side of the pre - motor 55 provided on the openable door . 
filter may be visible . The pre - motor filter may be positioned in a pre - motor 

The hand vacuum cleaner may include a handle that is filter housing having an openable door and , when the 
provided on the openable door . openable door is opened , an upstream side of the pre - motor 

The pre - motor filter may be positioned in a pre - motor filter may be visible . 
filter housing having an openable door . When the openable 60 The central longitudinal axis may extend generally hori 
door is opened an upstream side of the pre - motor filter may zontally when the hand vacuum cleaner is oriented with the 
be visible . upper end above the lower end . 

The central longitudinal axis may extend generally hori The air treatment member may have a height in a direction 
zontally when the hand vacuum cleaner is oriented with the orthogonal to the central longitudinal axis and the pre - motor 
upper end above the lower end . 65 filter media may have a height in the direction orthogonal to 

The air treatment member may have a height in a direction the central longitudinal axis that is greater than the height of 
orthogonal to the central longitudinal axis and the pre - motor the air treatment member . 

35 
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The air treatment member may include a cyclone and the The suction motor may overlie at least a portion of the air 
central longitudinal axis may be a cyclone axis . treatment member when the hand vacuum cleaner is oriented 

The suction motor may be positioned above an upper wall with the upper end above the lower end . 
of the air treatment member when the hand vacuum cleaner The hand vacuum cleaner may include a pre - motor filter . 
is oriented with the upper end above the lower end . 5 The suction motor may be positioned forward of the pre 

The suction motor may overlie at least a portion of the air motor filter when the hand vacuum cleaner is oriented with 
treatment member when the hand vacuum cleaner is oriented the upper end above the lower end . 
with the upper end above the lower end . The hand vacuum cleaner may include a handle having a 

The suction motor axis of rotation may be generally hand grip portion that extends upwardly and forwardly when 
parallel to the central longitudinal axis . 10 the central longitudinal axis is oriented horizontally . 

The hand vacuum cleaner may have a handle that houses The handle may be positioned rearward of the suction 
motor . at least one energy storage member in a lower portion When the hand vacuum cleaner is oriented with the upper thereof . The handle may be removable from the hand end above the lower end , the handle may have a lower vacuum cleaner . 15 portion and an upper portion and the lower end of the handle 

In accordance with another broad aspect of the teachings may be positioned at an elevation of a pre - motor filter and 
described herein , which may be used alone or in combina the upper portion of the handle may be positioned at an 
tion with any other aspect , a hand vacuum cleaner has a elevation of the suction motor . 
suction motor whose axis of rotation is generally parallel to The handle may house at least one energy storage member 
a central longitudinal axis of an air treatment member ( e.g. , 20 in a lower portion thereof . 
+ 20 ° , -15 ° , -10 ° , or +59 ) and when the hand vacuum In accordance with another broad aspect of the teachings 
cleaner is oriented with the upper end above the lower end , described herein , which may be used alone or in combina 
the suction motor axis of rotation is positioned above the tion with any other aspect , a hand vacuum cleaner has a 
central longitudinal axis . Accordingly , the suction motor suction motor whose axis of rotation is generally parallel to 
may be positioned above at least the lower half of and may 25 a central longitudinal axis of an air treatment member ( e.g. , 
be positioned above or substantially above the air treatment + 20 ° , + 15 ° , -10 ° , or +59 ) and when the hand vacuum 
member and may extend generally in the same direction as cleaner is oriented with the upper end above the lower end , 
the air treatment member . the suction motor axis is positioned forwardly , e.g. , in front 

In some embodiments , the hand vacuum cleaner may be of the rearward side of a porous pre - motor filter media . 
powered by an on board energy storage member , such as one 30 In some embodiments , the hand vacuum cleaner may be 
or more batteries . Some or all of the batteries may be powered by an on board energy storage member , such as one 
provided in the handle of the hand vacuum cleaner and , or more batteries . Some or all of the batteries may be 
optionally , at least in a lower portion of the handle . provided in the handle of the hand vacuum cleaner d , 
An advantage of this configuration is that a hand vacuum optionally , at least in a lower portion of the handle . 

cleaner with improved ergonomics may be provided . As 35 An advantage of this configuration is that a hand vacuum 
such , the hand vacuum cleaner may have an improved hand cleaner with improved ergonomics may be provided . As 
feel when used by a person . such , the hand vacuum cleaner may have an improved hand 

In accordance with this aspect , there is provided a hand feel when used by a person . 
vacuum cleaner having an upper end and a lower end may In accordance with this aspect , there is provided , a hand 
include a suction motor and fan assembly having a suction 40 vacuum cleaner having an upper end and a lower end may 
motor axis of rotation , and an air treatment member having include a suction motor and fan assembly having a forward 
a front end , a rear end and a central longitudinal axis end , a rearward end and suction motor axis of rotation , and 
extending between the front and rear ends . The suction an air treatment member having a front end , a rear end and 
motor axis of rotation may be generally parallel to the a central longitudinal axis extending between the front and 
central longitudinal axis and when the hand vacuum cleaner 45 rear ends . A pre - motor filter media may have a forward 
is oriented with the upper end above the lower end , the portion and a rearward portion and the rear end of the 
suction motor axis of rotation may be positioned above the suction motor may be positioned forward of the rearward 
central longitudinal axis . portion of the pre - motor filter media . The suction motor axis 

The hand vacuum cleaner may include an air inlet conduit of rotation and the central longitudinal axis may be generally 
having an inlet conduit axis that is positioned above the 50 horizontal when the hand vacuum cleaner is positioned on a 
central longitudinal axis . horizontal surface . 

The inlet conduit axis may be generally parallel to the The air treatment member has a height in a direction 
central longitudinal axis . orthogonal to the central longitudinal axis and the pre - motor 
A projection of the inlet conduit axis may intersect the filter media has a height in the direction orthogonal to the 

suction motor . 55 central longitudinal axis that may be greater than the height 
The hand vacuum cleaner may include an air inlet conduit of the air treatment member . 

having an inlet conduit axis that is generally parallel to the The air treatment member may include a cyclone and the 
central longitudinal axis . central longitudinal axis may be a cyclone axis . The cyclone 
A projection of the inlet conduit axis may intersect the may have a height in a direction orthogonal to the cyclone 

suction motor . 60 axis and the pre - motor filter media may have a height in the 
The air treatment member may include a cyclone . direction orthogonal to the cyclone axis that is greater than 
The inlet conduit axis may be above the air treatment the height of the cyclone . 

member when the hand vacuum cleaner is oriented with the In accordance with another broad aspect of the teachings 
upper end above the lower end . described herein , when the hand vacuum cleaner is oriented 

The suction motor may be positioned above at least a 65 with the upper end above the lower end , the suction motor 
portion of the air treatment member when the hand vacuum axis is positioned forwardly , e.g. , in front of the rearward 
cleaner is oriented with the upper end above the lower end . side of a porous pre - motor filter media whereby the air inlet 
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end of the suction motor is a rearward end of the suction The openable door may include a base of the hand 
motor . The suction motor may be provided in an upper vacuum cleaner when the hand vacuum cleaner is oriented 
portion of the hand vacuum cleaner , e.g. , above a central axis with the upper end above the lower end . 
of the air treatment member or higher . The pre - motor filter may include a longitudinally extend 

In some embodiments , the hand vacuum cleaner may be 5 ing filter media having a hollow interior and a longitudinal 
powered by an on board energy storage member , such as one filter axis . 
or more batteries . Some or all of the batteries may be The longitudinal filter axis may be generally orthogonal to 
provided in the handle of the hand vacuum cleaner and , the central longitudinal axis . 
optionally , at least in a lower portion of the handle . The openable door may be provided on the rear end of the 
An advantage of this configuration is that a hand vacuum 10 pre - motor filter housing . 

cleaner with improved ergonomics may be provided . As The hand vacuum cleaner may include a handle mounted 
to the rear end of the pre - motor filter housing and the door such , the hand vacuum cleaner may have an improved hand 

feel when used by a person . may be openable with the handle mounted thereto . 
The hand vacuum cleaner may include a handle that is In accordance with this aspect , there is provided a hand 15 removably mounted to the rear end of the pre - motor filter vacuum cleaner having an upper end and a lower end may housing and the door may be openable with the handle 

include a suction motor and fan assembly having a forward mounted thereto . 
end , a rearward end and suction motor axis of rotation and The handle may house at least one energy storage mem 
an air treatment member having a front end , a rear end and ber . 
a central longitudinal axis extending between the front and 20 The handle may include a hand grip portion that extends 
rear ends . A pre - motor filter media may have a forward upwardly and forwardly when the hand vacuum cleaner is 
portion and a rearward portion and the rear end of the oriented with the upper end above the lower end and the 
suction motor may be an air inlet end of the suction motor . central longitudinal axis may intersect the handle . 
The air treatment member may have a height in a direction The openable door may overlie a side of the pre - motor 

orthogonal to the central longitudinal axis and the pre - motor 25 filter media that extends in a direction of airflow through the 
filter media may have a height in the direction orthogonal to pre - motor filter media . 
the central longitudinal axis that may be greater than the The openable door may be provided on one of the lateral 
height of the air treatment member . sides of the pre - motor filter housing . 

The air treatment member may include a cyclone and the The air treatment member may include a cyclone and the 
central longitudinal axis may be a cyclone axis . The cyclone 30 central longitudinal axis may be a cyclone axis . 

In accordance with this aspect , there is also provided a may have a height in a direction orthogonal to the cyclone hand vacuum cleaner may include a suction motor and fan axis and the pre - motor filter media may have a height in the assembly having a front end , a rear end and a suction motor direction orthogonal to the cyclone axis that is greater than axis of rotation and an air treatment member having a front the height of the cyclone . 35 end and a rear end and a central longitudinal axis extending In accordance with another broad aspect of the teachings between the front and rear ends . A pre - motor filter housing 
described herein , which may be used alone or in combina may have an upper end and a lower end and the lower end 
tion with any other aspect , a hand vacuum cleaner is may include a bottom openable door . A pre - motor filter 
provided with a pre - motor filter that is accessible while the media may be provided in the pre - motor housing and may be 
air treatment member , e.g. , a cyclone chamber , is provided 40 removable when the door is opened . The pre - motor filter 
on a main body of the hand vacuum cleaner . Accordingly , media may have a front side and a rear side . 
the air treatment member may be in an “ in use ” position The openable door may include a base of the hand 
when an access door to a pre - motor filter chamber is opened vacuum cleaner when the hand vacuum cleaner is oriented 
( e.g. , pivoted opened or removed ) so that a porous pre - motor with the upper end above the lower end . 
filter media may be removed for cleaning or replacement . 45 The pre - motor filter may include a longitudinally extend 
An advantage of this design is that the pre - motor filter ing filter media having a hollow interior and a longitudinal 

may be accessed without having to remove the air treatment filter axis . 
member . The longitudinal filter axis may be generally orthogonal to 

In accordance with this aspect , there is provided a hand the central longitudinal axis . 
vacuum cleaner having an upper end and a lower end , may 50 The air treatment member may include a cyclone and the 
include a suction motor and fan assembly having a front end , central longitudinal axis may be a cyclone axis . 
a rear end and a suction motor axis of rotation and an air In accordance with this aspect , there is also provided , a 
treatment member having a front end and a rear end and a hand vacuum cleaner may include a suction motor and fan 
central longitudinal axis extending between the front and assembly having a front end , a rear end and a suction motor 
rear ends . The central longitudinal axis may extend gener- 55 axis of rotation and an air treatment member having a front 
ally horizontally when the hand vacuum cleaner is oriented end and a rear end and a central longitudinal axis extending 
with the upper end above the lower end . A pre - motor filter between the front and rear ends . A pre - motor filter housing 
housing may have a front end , a rear end , an upper end , a may have a front end and a rear end that includes an 
lower end , spaced apart opposed lateral sides extending openable door . A pre - motor filter media may be provided in 
between the front end and the rear end and an openable door . 60 the pre - motor housing and may be removable when the door 
A pre - motor filter media may be provided in the pre - motor is opened . The pre - motor filter media may have a front side 
housing and may be removable when the door is opened . and a rear side . The openable door may be openable while 
The pre - motor filter media may have a front side and a rear the air treatment member is provided on the hand vacuum 
side . The openable door may be openable while the air cleaner . 
treatment member is provided on the hand vacuum cleaner . 65 The hand vacuum cleaner may include a handle mounted 

The openable door may be provided on the lower end of to the rear end of the pre - motor filter housing and the door 
the pre - motor filter housing . may be openable with the handle mounted thereto . 
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The handle may include a hand grip portion that extends The openable door may include a forward most wall of the 
upwardly and forwardly when the hand vacuum cleaner is air treatment member . 
oriented with the upper end above the lower end and the An upper end of the hand grip portion may be positioned 
central longitudinal axis may intersect the handle . closer to the suction motor than a lower end of the hand grip 

The air treatment member may include a cyclone and the 5 portion . 
central longitudinal axis may be a cyclone axis . The hand vacuum cleaner may include a dirty air inlet that In accordance with another broad aspect of the teachings is positioned above the air treatment member . described herein , which may be used alone or in combina The hand vacuum cleaner may include an air inlet conduit tion with any other aspect , a hand vacuum cleaner has a front having an inlet conduit axis that intersects the suction motor . openable door for emptying a dirt collection area wherein an 10 The hand vacuum cleaner may include an inlet conduit axis of the air treatment member extends rearwardly to 
intersect an upwardly extending hand grip of a handle . having an inlet conduit axis that is generally parallel to the 

In accordance with this aspect , there is provided a hand central longitudinal axis . 
vacuum cleaner having an upper end and a lower end may The inlet conduit axis may be positioned above the air 
include a suction motor and fan assembly having a suction 15 treatment member . 
motor axis of rotation and an air treatment member having The handle may be removable mounted to the hand 
a front end , a rear end , an openable door and a central vacuum cleaner , e.g. , a main body thereof , and may house at 
longitudinal axis extending between the front and rear ends . least one energy storage member . 
A handle may have a having a hand grip portion that extends In accordance with another broad aspects of the teachings 
upwardly and forwardly when the hand vacuum cleaner is 20 described herein , which may be used alone or in combina 
oriented with the upper end above the lower end . The central tion with any other aspect , an assembly is removably 
longitudinal axis may intersect the openable door and the mounted to the hand vacuum cleaner ( e.g. , a main body 
hand grip portion . thereof ) wherein the assembly houses an air treatment 

In some embodiments , the hand vacuum cleaner may be member and a porous pre - motor filter media , and may also 
powered by an on board energy storage member , such as one 25 include the suction motor . 
or more batteries . Some or all of the batteries may be An advantage of this design is that the main body may 
provided in the handle of the hand vacuum cleaner and , have an air inlet that is removably mounted to , e.g. , a rigid 
optionally , at least in a lower portion of the handle . air flow conduit that is drivingly connected to a surface 
An advantage of this configuration is that a hand vacuum cleaning head . As the air inlet is part of the main body , e.g. , 

cleaner with improved ergonomics may be provided . As 30 it may be a one piece assembly therewith or may be 
such , the hand vacuum cleaner may have an improved hand integrally formed therewith , the main body and the air inlet 
feel when used by a person . provide a structural component that may withstand stresses 

The openable door may be provided at the front end of the imposed when the hand vacuum cleaner handle is used to 
air treatment member . propel the surface cleaning head . 

The openable door may extend in a plane that is generally 35 In accordance with this aspect , there is provided a hand 
orthogonal to the central longitudinal axis . vacuum cleaner may have a main body having an upper end , 

The hand vacuum cleaner may include a pre - motor filter a lower end and a handle . The upper end may have a dirty 
and the central longitudinal axis may also intersect the air inlet and a handle . The handle may have a hand grip 
pre - motor filter . portion that extends upwardly and forwardly . A suction 

The hand vacuum cleaner may include a pre - motor filter 40 motor and fan assembly may have a suction motor axis of 
provided in a pre - motor filter chamber . The pre - motor filter rotation . An assembly may be removably mounted to the 
chamber may have a pre - motor filter chamber inlet that is main body and may include the air treatment member and a 
located below a pre - motor filter chamber outlet when the pre - motor filter media . 
hand vacuum cleaner is oriented with the upper end above The air treatment member may have a front end , a rear 
the lower end . 45 end , and a central longitudinal axis extending between the 

The suction motor may be vertically spaced from the front and rear ends . The central longitudinal axis may extend 
central longitudinal axis . generally horizontally when the hand grip portion is oriented 

The suction motor may be positioned above the central upwardly and forwardly . 
longitudinal axis when the hand vacuum cleaner is oriented Air may travel upwardly from the assembly to the main 
with the upper end above the lower end . 50 body . 
An air outlet of the suction motor may be positioned An assembly air inlet and an assembly air outlet may be 

above the central longitudinal axis when the hand vacuum provided in an upper surface of the assembly . 
cleaner is oriented with the upper end above the lower end . The assembly air inlet may be positioned forward of the 

The hand vacuum cleaner may include a pre - motor filter assembly air outlet . 
and air may travel upwardly from the pre - motor filter to the 55 An assembly air inlet may be provided in upper surface of 
suction motor . the assembly and an assembly air outlet may be provided in 
The hand vacuum cleaner may include a pre - motor filter the rear end of the assembly . 

and air may travel forwardly from the pre - motor filter to the The air treatment member may have a front end , a rear 
suction motor . end , and a central longitudinal axis extending between the 

The air treatment member may include a cyclone and the 60 front and rear ends may intersect the hand grip portion . 
central longitudinal axis is a cyclone axis . An upper end of the hand grip portion may be positioned 

The hand vacuum cleaner may include a dirt collection closer to the suction motor than a lower end of the hand grip 
chamber external to the cyclone and the dirt collection portion . 
chamber may be vertically spaced from the central longitu The lower end of the handle may house at least one energy 
dinal axis . 65 storage member . 

The openable door may extend in a plane that is generally The air treatment member may have an air inlet that is 
orthogonal to the central longitudinal axis . located in an upper portion of the air treatment member . 
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The hand vacuum cleaner may include an air inlet conduit The main body actuator may include an actuation portion 
and air may travel downwardly from the inlet conduit to the provided on an outer surface of the surface cleaning appa 
air treatment member . ratus and a driven end . The driven end may be drivingly 

The hand vacuum cleaner may include a pre - motor filter engageable with the actuation portion of the assembly door 
chamber having an openable door . The pre - motor filter may 5 lock when the main body actuator is moved from the closed 
be positioned in the pre - motor filter chamber and the pre position to the open position . 
motor filter door may be accessible when the assembly is The main body actuator may include a longitudinally 
attached to the main body . extending member having the actuation portion of the main 

The pre - motor filter door may be openable when the body actuator provided at one end and the driven end of the 
assembly is mounted to the main body with an airflow main body actuator provided at an opposed end . 
passage from the assembly to the main body sealed . The longitudinally extending member may have a fixed 

The suction motor may be provided in the main body . length . 
The assembly may include the suction motor . The assembly door lock may be a mechanical member . 
The central longitudinal axis may be positioned below the The assembly door lock may be pivotally mounted 

suction motor when the hand grip portion may be oriented wherein the actuation portion of the assembly door lock is 
upwardly and forwardly . provided on one side of a pivot mount and the lock portion 

The air treatment member may include a cyclone . of the assembly door lock is provided on an opposed side of 
The dirty air inlet may be positioned above the air the pivot mount . 

treatment member . The assembly door lock may be biased to the engaged 
The handle may be removably mounted to the hand position . 

vacuum cleaner . The main body actuator may extend in a first direction and 
The handle may house at least one energy storage mem the assembly door lock may extend in a second direction 

ber . different to the first direction . 
In accordance with another broad aspects of the teachings 25 The first direction may be orthogonal the second direc 

described herein , which may be used alone or in combina tion . 
tion with any other aspect , a surface cleaning apparatus has When the main body actuator is moved from the open 
a removable assembly which includes a dirt collection area position and the closed position , the lock portion may be 
and a door that is openable to allow the dirt collection area moved in a different direction to the main body actuator . 
to be emptied . When the assembly is removed , a user may 30 The lock portion may be moved in an opposite direction 
operate a first actuator ( e.g. , press a button ) to move a lock to the main body actuator . 
to an unlocked position so that the door may be opened . The main body actuator may include an actuation portion 
When the assembly is attached to the remainder of the and a driven end . When the main body acti tor is moved 
surface cleaning apparatus ( e.g. , in an “ in use ” position ) , the from the open position and the closed position , the lock 
first actuator may be concealed . The user may then operate 35 portion is moved in a different direction to the driven end . 
a second actuator ( e.g. , press a different button ) to open the The lock portion may be moved in an opposite direction 
door . The second actuator is operatively , e.g. , drivingly , to the main body actuator . 
connected to the lock , e.g. , top the first actuator , so as to The surface cleaning apparatus may include a hand 
unlock the door when actuated . vacuum cleaner and the openable door may be a front door 
An advantage of this design is that a user will nor perceive 40 of the air treatment member . 

two unlock button when assembly is attached to the remain A handle that is removably mounted to a rear end of the 
der of the surface cleaning apparatus and therefore provide surface cleaning apparatus may be provided . 
a better consumer interface . The handle may house at least one energy storage mem 

In accordance with this aspect , there is provided a hand ber . 
vacuum cleaner may include a main body having a main 45 In accordance with another broad aspect of the teachings 
body actuator operable between an open position and a described herein , which may be used alone or in combina 
closed position and an assembly removably mounted to the tion with any other aspect , a hand vacuum cleaner may be 
main body . The assembly may include an air treatment provided with a removable handle . The removable handle 
member having an openable door and an assembly door may house one or more energy storage members . The handle 
lock . The assembly door lock may include an actuation 50 may be connectable to other appliances so as to power that 
portion operable between an open position and a closed appliance . 
position and lock portion operable between an engaged In accordance with this aspect , there is provided a handle 
position in which the door is secured in a closed position and with an integrated rechargeable battery pack may include a 
a disengaged position in which the door is openable . When grip portion having top and bottom ends and being config 
the assembly is mounted to the main body , the main body 55 ured to be gripped by a hand of a user between the top and 
actuator may be operative connected to the actuation portion bottom ends . At least one rechargeable battery may be 
of the assembly door lock whereby when the main body coupled to at least one of the top and bottom ends of the grip 
actuator is moved from the closed position to the open portion . At least one mechanical attachment may be coupled 
position , the actuation portion is moved to the open position to at least one of the top and bottom ends of the grip portion 
and the lock portion is moved to the disengaged position . 60 for mechanically engaging and attaching to a powered 

The actuation portion of the assembly door lock may be device . At least one electrical connector may be coupled 
inaccessible when the assembly is mounted to the main to at least one of the top and bottom ends of the grip portion 
body . for electrically connecting the at least one rechargeable 

The actuation portion of the assembly door lock may be battery to the powered device . 
accessible when the assembly is removed from the main 65 The at least one rechargeable battery may include top and 
body . bottom rechargeable batteries coupled to the top and bottom 

The main body actuator may be a mechanical member . ends of the grip portion , respectively . 
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The top and bottom rechargeable batteries may be sub vacuum unit that extends generally along the removable 
stantially the same mass . wand when coupled to the vacuum unit . 

The handle may include top and bottom battery housings The suction source may be a suction motor and a center 
integral with the top and bottom ends of the grip portion , of gravity of the suction motor may be proximate the twist 
respectively , and wherein the top and bottom rechargeable 5 axis of the vacuum unit . 
batteries are located in the top and bottom battery housings , At least a top end of the removable handle may be 
respectively . configured to be coupled to the vacuum unit and the remov 

The electrical connector may extend from one of the top able wand . 
and bottom housings . The mechanical attachment may be The vacuum unit may exhaust into the removable handle 
located on one of the top and bottom housings . when attached . 

The electrical connector may extend from the top housing In accordance with this aspect , a vacuum cleaning appa 
and the mechanical attachment may be located on the top ratus may include a vacuum unit having a back end and a 
housing . front end and including at a least suction motor and a dirt 

The at least one mechanical attachment may be coupled to collection chamber between the back end and the front end . 
the top end of the grip portion . The at least one electrical A handle may be proximate the back end of the vacuum unit . 
connector may be attached to the top end of the grip portion . The handle may include a grip portion , a top rechargeable 

The handle may include at least one control button on one battery at a top end of the grip portion , and a bottom 
of the housings or on the grip portion . rechargeable battery at a bottom end of the grip portion . The 

The control button may control power to the powered 20 top and bottom rechargeable batteries may be arranged such 
device from the rechargeable battery . that a center of gravity is proximate a twist axis of the 

The handle may include electronics located inside the vacuum unit . 
grip The suction motor may be located in front of the handle 
The handle may include at least one control button and is arranged such that a center of gravity of the mot or is 

electrically connected to the internal electronics and config- 25 proximate the twist axis . 
ured to control at least a power on and off function . The handle may be removable . 

The internal electronics may include control button cir The front end of the vacuum unit may be configured to 
cuitry configured to receive an identification of the powered attach to a vacuum wand , and the twist axis extends along 
device when the removable handle is attached and config the vacuum wand . 
ured to provide a control signal to circuitry in the powered 30 The top and bottom rechargeable batteries have substan 
device in response to activation of the control button . tially the same mass . 

The control button may activate different functions in In accordance with this aspect , an air cooled battery 
different powered devices . charger assembly may include a battery charging unit 

The handle may include a display coupled to the control including an air flow device ; and a handle with integrated an 
button circuitry and configured to display at least a function 35 rechargeable battery pack configured to be mechanically 
of the control button . attached and electrically connected to the battery charging 

The electronics may include charge management circuitry unit for charging . The handle defining an air flow path that 
electrically connected to the rechargeable battery . is fluidly coupled with the air flow device when the handle 

The charge management circuitry may be configured to is attached to the battery charging unit such that the air flow 
store different power profiles corresponding to different 40 device causes air to flow through the handle to maintain a 
powered devices and is configured to activate a power temperature of the rechargeable battery pack during charg 
profile in response to detecting the powered device when the ing . 
handle is connected . The handle may include a grip portion and top and bottom 
The rechargeable battery may be a Li - ion battery . battery housings at top and bottom ends , respectively , of the 
At least the grip portion may define an air flow path , and 45 grip portion . The rechargeable battery pack may include first 

the air flow path may be fluidly coupled to an air exhaust and second battery packs connected in series and located in 
when connected to a vacuum cleaner device . the top and bottom battery housings , respectively . 

The grip portion , the top battery housing and the bottom The air flow path may extend through at least the top and 
battery housing may define an air flow path allowing air flow bottom battery housings . 
along the batteries to provide heat transfer to or from the 50 The air flow device may include a fan . 
batteries . The air flow path may be fluidly coupled to an air 
exhaust when connected to a vacuum cleaner device . BRIEF DESCRIPTION OF THE DRAWINGS 

The handle may include a trigger on the grip portion for 
powering on and off . The drawings included herewith are for illustrating vari 

In accordance with this aspect , a vacuum cleaning appa- 55 ous examples of articles , methods , and apparatuses of the 
ratus may include a vacuum unit including at least a suction teaching of the present specification and are not intended to 
source and a dirt collection chamber , and a removable limit the scope of what is taught in any way . 
handle with an integrated rechargeable battery pack config In the drawings : 
ured to be removably attached to at least one end of the FIG . 1 is a front perspective view of a surface cleaning 
vacuum unit . 60 apparatus in accordance with at least one embodiment and 

The vacuum cleaning apparatus may also include a mounted to a rigid air flow conduit ( e.g. , an above floor 
removable wand configured to be removably attached to at cleaning wand ) and surface cleaning head in a stickvac 
least another end of the vacuum unit . configuration ; 

The removable wand may be configured to be coupled FIG . 2 is a front perspective view of a portion of the 
between the vacuum unit and the removable handle . 65 surface cleaning apparatus of FIG . 1 ; 
A center of gravity of the removable handle with inte FIG . 3 is a side view of the surface cleaning apparatus of 

grated battery pack may be proximate a twist axis of the FIG . 2 ; 
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FIG . 4 is a front perspective view of the surface cleaning FIG . 32 is a bottom perspective view of another embodi 
apparatus of FIG . 2 with the handle detached ; ment of a surface cleaning apparatus with a pre - motor filter 
FIG . 5 is a cross - sectional view of the surface cleaning chamber open and pre - motor filter removed ; 

apparatus of FIG . 2 , taken along line 5-5 ; FIG . 33 is a cross - sectional view of the surface cleaning 
FIG . 6 is a perspective cross - sectional view of the surface 5 apparatus of FIG . 32 , taken along line 33-33 , with the 

cleaning apparatus of FIG . 1 , with a portion of the apparatus pre - motor filter positioned partially within the pre - motor 
detached ; filter chamber . 
FIG . 7 is a perspective cross - sectional view of the surface FIG . 34 is a cross - sectional view of another embodiment 

cleaning apparatus of FIG . 1 , with a different portion of the of a surface cleaning apparatus , with the pre - motor filter 
apparatus detached ; 10 positioned partially within the pre - motor filter chamber ; 
FIG . 8 is a perspective cross - sectional view of the surface FIG . 35 is a front perspective view of another embodi 

ment of a surface cleaning apparatus ; cleaning apparatus of FIG . 1 , with a different portion of the FIG . 36 is a cross - sectional view of the surface cleaning apparatus detached ; apparatus of FIG . 35 , taken along line 36-36 ; FIG . 9 is a perspective cross - sectional view of another FIG . 37 is a perspective view of another embodiment of embodiment of a surface cleaning apparatus , with a portion a surface cleaning apparatus ; of the apparatus detached ; FIG . 38 is a cross - sectional view of the surface cleaning FIG . 10 is a perspective cross - sectional view of another apparatus of FIG . 37 , taken along line 38-38 ; 
embodiment of a surface cleaning apparatus , with a portion FIG . 39 is a side cross - sectional view of another embodi 
of the apparatus detached ; 20 ment of a surface cleaning apparatus ; 
FIG . 11 is a perspective cross - sectional view of another FIG . 40 is a perspective view of an above floor cleaning 

embodiment of a surface cleaning apparatus ; wand ; 
FIG . 12 is a side cross - sectional view of another embodi FIG . 41 is a cross - sectional view of the cleaning wand of 

ment of a surface cleaning apparatus ; FIG . 40 , taken along line 40-40 ; 
FIG . 13 is a side cross - sectional view of another embodi- 25 FIG . 42 is a side view of another embodiment of a surface 

ment of a surface cleaning apparatus ; cleaning apparatus mounted to a wand and surface cleaning 
FIG . 14 is a side view of the embodiment of FIG . 13 ; head in a stickvac configuration ; 
FIG . 15 is a front perspective view of another embodi FIG . 43 is a side view of the surface cleaning apparatus 

ment of a surface cleaning apparatus ; of FIG . 42 in an alternate configuration ; 
FIG . 16 is a side cross - sectional view of the surface 30 FIG . 44 illustrates a handle used in combination with a 

cleaning apparatus of FIG . 15 , taken along line 16-16 ; variety of different apparatuses ; and 
FIG . 17 is a rear perspective view of the surface cleaning FIG . 45 is a cross - sectional view of one embodiment of a 

apparatus of FIG . 15 ; handle . 
FIG . 18 is a front perspective view of the surface cleaning 

apparatus of FIG . 15 with the handle detached ; DETAILED DESCRIPTION 
FIG . 19 is a rear perspective view of the surface cleaning 

apparatus of FIG . 15 with the handle detached ; Various apparatuses or processes will be described below 
FIG . 20 is a front perspective view of the surface cleaning to provide an example of an embodiment of each claimed 

apparatus of FIG . 15 with a portion of the air treatment invention . No embodiment described below limits any 
member removed ; 40 claimed invention and any claimed invention may cover 

FIG . 21 is a lower front perspective view of a portion of processes or apparatuses that differ from those described 
the surface cleaning apparatus illustrated in FIG . 20 ; below . The claimed inventions are not limited to apparatuses 
FIG . 22 is a side cross - sectional view of another embodi or processes having all of the features of any one apparatus 

ment of a surface cleaning apparatus ; or process described below or to features common to mul 
FIG . 23 is a side cross - sectional view of the surface 45 tiple or all of the apparatuses described below . It is possible 

cleaning apparatus of FIG . 22 , with a portion of the air that an apparatus or process described below is not an 
treatment member open ; embodiment of any claimed invention . Any invention dis 

FIG . 24 is a top front perspective view of a portion of the closed in an apparatus or process described below that is not 
surface cleaning apparatus of FIG . 22 , with a portion of the claimed in this document may be the subject matter of 
air treatment member open ; 50 another protective instrument , for example , a continuing 
FIG . 25 is a front perspective view of another embodi patent application , and the applicants , inventors or owners 

ment of a surface cleaning apparatus ; do not intend to abandon , disclaim or dedicate to the public 
FIG . 26 is a rear perspective view of the surface cleaning any such invention by its disclosure in this document . 

apparatus of FIG . 25 ; The terms “ an embodiment , " " embodiment , " " embodi 
FIG . 27 is a cross - sectional view of the surface cleaning 55 ments , ” “ the embodiment , ” “ the embodiments , " " one or 

apparatus of FIG . 25 , taken along line 25-25 ; more embodiments , " " some embodiments , " and " one 
FIG . 28 is a rear perspective view of the surface cleaning embodiment ” mean “ one or more ( but not all ) embodiments 

apparatus of FIG . 25 , with a pre - motor filter housing open ; of the present invention ( s ) , " unless expressly specified oth 
FIG . 29 is a cross - sectional view of the surface cleaning erwise . 

apparatus of FIG . 25 , with a portion of the apparatus 60 The terms “ including , " " comprising ” and variations 
detached ; thereof mean “ including but not limited to , " unless expressly 
FIG . 30 is a cross - sectional view of the surface cleaning specified otherwise . A listing of items does not imply that 

apparatus of FIG . 25 , with a different portion of the appa any or all of the items are mutually exclusive , unless 
ratus detached ; expressly specified otherwise . The terms “ a , ” “ an ” and “ the ” 
FIG . 31 is a cross - sectional view of the surface cleaning 65 mean “ one or more , ” unless expressly specified otherwise . 

apparatus of FIG . 25 , with a different portion of the appa As used herein and in the claims , two or more parts are 
ratus detached ; said to be “ coupled ” , “ connected ” , “ attached ” , or “ fastened ” 

35 



US 10,813,510 B2 
21 22 

where the parts are joined or operate together either directly air flow . The air treatment member 112 may be provided 
or indirectly ( i.e. , through one or more intermediate parts ) , upstream or downstream from the suction motor , and may be 
so long as a link occurs . As used herein and in the claims , any suitable member that can treat the air . Optionally , the air 
two or more parts are said to be “ directly coupled ” , “ directly treatment member 112 may include at least one cyclonic 
connected ” , “ directly attached ” , or “ directly fastened ” 5 cleaning stage , and may in some instances include two or 
where the parts are connected in physical contact with each more cyclonic cleaning stages arranged in series with each 
other . As used herein , two or more parts are said to be other . Each cyclonic cleaning stage may include a cyclone 
" rigidly coupled ” , “ rigidly connected ” , “ rigidly attached ” , or unit that has one or more cyclone chambers ( arranged in 
“ rigidly fastened ” where the parts are coupled so as to move parallel or series with each other ) and one or more dirt 
as one while maintaining a constant orientation relative to 10 collection chambers , of any suitable configuration . The dirt 
each other . None of the terms " coupled ” , “ connected ” , collection chambers may be external to the cyclone cham 
" attached ” , and “ fastened ” distinguish the manner in which bers , or may be internal the cyclone chamber and configured 
two or more parts are joined together . as a dirt collection area or region within the cyclone cham 
General Description of a Vacuum Cleaner ber . Alternatively , the air treatment member need not include 

Referring to FIGS . 1 to 8 , a first embodiment of a surface 15 a cyclonic cleaning stage , and can incorporate a bag , a 
cleaning apparatus 100 is shown . The following is a general porous physical filter media ( such as foam or felt ) or other 
discussion of this embodiment which provides a basis for air treating means . 
understanding several of the features which are discussed Referring also to FIG.5 , in the illustrated embodiment the 
herein . As discussed in detail subsequently , each of the hand vacuum 100 includes an air treatment member 112 in 
features may be used in other embodiments . 20 the form of a cyclone unit 126 that is provided upstream 

In the embodiment illustrated , the surface cleaning appa from the suction motor 124. The cyclone unit 126 includes 
ratus 100 is a hand - held vacuum cleaner , which is commonly a cyclone chamber 128 and an external dirt collection 
referred to as a " hand vacuum cleaner ” or a “ handvac ” . As chamber 130. The cyclone chamber 128 and dirt collection 
used herein , a hand - held vacuum cleaner or hand vacuum chamber 130 may be of any configuration suitable for 
cleaner or handvac is a vacuum cleaner that can be operated 25 separating dirt from an air stream and collecting the sepa 
generally one - handedly to clean a surface while its weight is rated dirt , respectively . The cyclone chamber 128 may be 
held by the same one hand . This is contrasted with upright oriented in any direction , including those described in more 
and canister vacuum cleaners , the weight of which is sup detail herein . For example , when surface cleaning apparatus 
ported by a surface ( e.g. floor below ) during use . Optionally , is oriented with the upper end 122 above the lower end 123 , 
surface cleaning apparatus 100 could be removably mount- 30 e.g. positioned with a bottom that is generally planar and is 
able on a base so as to form , for example , an upright vacuum generally parallel to a horizontal surface , a central axis of the 
cleaner , a canister vacuum cleaner , a stick vac , a wet - dry air treatment member 112 , exemplified as a cyclone axis 132 
vacuum cleaner and the like . of rotation in the illustrated embodi may be oriented 

Optionally , the hand vacuum 100 can be mounted to a horizontally as exemplified in this embodiment ( FIG . 5 ) , 
base , such as base 102 in FIG . 1 , ( either removably or in a 35 vertically ( FIG . 38 ) , or at any angle between horizontal and 
fixed manner ) so as to form , for example , an upright vacuum vertical ( see FIG . 39 ) . 
cleaner , a canister vacuum cleaner , a stick vac , a wet - dry Optionally , one or more pre - motor filters may be placed 
vacuum cleaner and the like . In the illustrated example , the in the air flow path between the air treatment member 112 
base of the surface cleaning apparatus includes a surface and the suction motor 124. Alternatively , or in addition , one 
cleaning head and an elongate wand . In this configuration , 40 or more post - motor filters may be provided downstream 
the surface cleaning apparatus can be used to clean a floor from the suction motor 124 . 
or other surface in a manner analogous to a conventional As exemplified in FIGS . 5 and 6 , the hand vacuum 100 
upright - style vacuum cleaner . includes a pre - motor filter housing 134 that is positioned in 

Power can be supplied to the surface cleaning apparatus the air flow path downstream of air treatment member 112 . 
100 by an optional electrical cord 104 ( FIG . 2 ) that can be 45 Pre - motor filter housing 134 may be of any suitable con 
connected to a standard wall electrical outlet . Alternatively , struction , including any of those exemplified herein . A 
or in addition , the power source for the surface cleaning pre - motor filter 136 , formed from any suitable physical , 
apparatus can be one or more onboard energy storage porous filter media and having any suitable shape , is posi 
members , including , for example , one or more batteries . tioned within the pre - motor filter housing 134 
As exemplified in FIGS . 1-8 the surface cleaning appa- 50 In the embodiment of FIGS . 5 and 6 , the clean air outlet 

ratus 100 may comprise a main body 106 having housing 116 is provided as part of the main body 106 , and includes 
108 and a handle 110 , at least one air treatment member 112 a grill 138. In this example , the grill 138 is oriented such that 
connected to the main body 106 , a dirty air inlet 114 , a clean air exiting the clear air outlet 116 travels generally upwardly 
air outlet 116 , and an air flow path extending between the from the upper end 122 of the hand vacuum 100 , and it 
inlet 114 and outlet 116. Surface cleaning apparatus includes 55 forms part of an optional post - motor filter housing 140. In 
a front end 118 , a rear end 120 , an upper end 122 , and a the illustrated embodiment , a post - motor filter 142 is pro 
lower end / bottom 123 ( FIGS . 2 and 3 ) . In the embodiment vided within the housing 140 to help further treat the air 
shown , the dirty air inlet 114 is at the front end 118 and the passing through the hand vacuum 100. The illustrated post 
clean air outlet 116 is at the upper end 122. A suction motor motor filter 142 is a physical foam media filter , but option 
124 ( FIG . 5 ) is provided to generate vacuum suction through 60 ally the post - motor filters may be any suitable type of filter 
the air flow path , and is positioned within a motor housing and may include foam filters , felt filters , HEPA filters , other 
125. The suction motor may be upstream or downstream physical filter media , electrostatic filters and the like . 
from the air treatment member , and in the illustrated In the embodiment of FIG . 5 , the dirty air inlet 114 of the 
embodiment is downstream . hand vacuum 100 is the inlet end of an inlet conduit 146 . 

The at least one at least one air treatment member 112 is 65 Dirty air inlet 114 may be positioned forward of the air 
configured to treat the air in a desired manner , including , for treatment member 112 as shown . Optionally , the inlet end of 
example , removing dirt particles and other debris from the the conduit 146 can be used as a nozzle to directly clean a 
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surface . The air inlet conduit 146 is , in this example , a like ) . In the illustrated example , the wand 150 is a rigid fluid 
generally linear member that extends along a conduit axis conduit that provides both structural and air flow connec 
148 that is oriented in a longitudinal forward / backward tions between the hand vacuum 100 and the surface cleaning 
direction and is generally horizontal when the hand vacuum head 154. The wand 150 may be made from metal , plastic 
cleaner is oriented with the upper end 122 above the lower 5 and / or any other suitable material . 
end 123. Alternatively , or in addition to functioning as a Optionally , the lower end 152 of the wand 150 can be 
nozzle , the inlet conduit 146 can be connected or directly detachably connected to the support member 162 , using any 
connected to the downstream end of any suitable accessory means , including a friction fit , suitable latch 170 , locking 
tool such , including as a rigid air flow conduit ( e.g. , an above mechanism or the like . Providing a detachable connection 
floor cleaning wand ) , crevice tool , mini brush or the like . 10 may allow the wand 150 to be separate from the surface 

For example , FIG . 1 is an exemplary embodiment of a cleaning head 154 for maintenance and / or for use in above 
stickvac cleaning apparatus ( e.g. a stickvac ) that incorpo floor cleaning . In such a configuration , the upstream end 152 
rates hand vacuum 100 and is configured so that the inlet of the wand 150 can function as an auxiliary dirty air inlet . 
conduit 146 is directly connected to the upper end 149 of a Preferably , the hand vacuum 100 can be detachably 
rigid cleaning wand 150. The lower end 152 of the cleaning 15 connected to the opposing upper end 149 of the wand 150 , 
wand 150 is pivotally , and optionally pivotally and steer for example using latch 170 , so that the hand vacuum 100 
ingly , connected to a surface cleaning head 154. In this can be detached , and used independently from the wand 150 
arrangement the handle 110 can be used to manipulate the and / or surface cleaning head 154. Providing detachable 
hand vacuum cleaner 100 when the hand vacuum cleaner connections at both ends of the wand 150 may help facilitate 
100 is detached from the wand 150 , and can be used to 20 use of the surface cleaning apparatus 100 in at least three 
manipulate the combination of the hand vacuum 100 and the different operating modes : i ) an upright cleaning mode in 
wand 150 , or the combination of the hand vacuum 100 , which both the surface cleaning head and hand vacuum are 
wand 150 and surface cleaning head 154 ( i.e. the stickvac ) attached to the wand and there is an air flow path extending 
depending on the mode in which the surface cleaning from the dirty air inlet in the surface cleaning head to the 
apparatus is used . 25 hand vacuum and including the wand ; ii ) a first above floor 

The surface cleaning head 154 can be of any suitable cleaning mode in which the wand is detached from the 
design , and may include a variety of features , such as surface cleaning head and an air flow path extends from the 
rotating brushes , lights and the like . In the illustrated auxiliary dirty air inlet to the hand vacuum cleaner ; and iii ) 
example , the surface cleaning head includes a body 156 , a a second above floor cleaning mode in which the hand 
pair of rear wheels 158 connected to the body to rollingly 30 vacuum is detached from the upper end of the wand and the 
support the surface cleaning head 154 above a surface to be nozzle is used to directly clean a surface and / or is connected 
cleaned , and a cleaning head dirty air inlet 160 in the to one or more auxiliary cleaning tools ( such as a hose , 
downward facing lower body surface . The surface cleaning crevice upholstery brush and the like ) . 
head 154 also includes a support member 162 that is Optionally , power can be supplied to the surface cleaning 
pivotally connected to the body 156. The lower end 152 of 35 apparatus by the electrical cord connected to the hand 
the wand 150 can be connected to the support member 162 , vacuum ( FIG . 2 ) that can be connected to a standard wall 
whereby the wand is movable relative to the surface clean electrical outlet . The cord 104 may optionally be detachable 
ing head , about a pivot axis 164 , between a generally upright from the hand vacuum 100. Alternatively , or in addition , the 
storage position ( FIG . 1 ) , and an inclined use position . In the power source for the surface cleaning apparatus can be an 
illustrated example , the support member 162 is provided in 40 onboard energy storage device which may include , for 
the form of an upflow duct that is in fluid communication example , one or more batteries . In the embodiment of FIG . 
with the cleaning head dirty air inlet 160. The lower end 152 5 , the hand vacuum includes on board power sources in the 
of the wand 150 is configured to receive the upflow duct 162 form of battery packs 174 provided in the handle 110. The 
( or optionally vice versa ) and to fluidly connect the surface battery packs 174 are described in further detail herein . In 
cleaning head 154 to the hand vacuum 100 . 45 some examples , the surface cleaning head 154 may include 

Optionally , the wand 150 may also be movable in at least a rotating brush and brush motor 172 ( FIG . 1 ) , lights or other 
one other degree of freedom relative to the surface cleaning such features that require power . Optionally , power can be 
head 154 to help facilitate steering of the surface cleaning provided to the surface cleaning head 154 from the hand 
head 154. For example , the wand 150 may be rotatably vacuum 100 via the wand 150 , which may be configured to 
connected to the support member so that the wand can rotate 50 electrically connect the hand vacuum 100 to the surface 
about its longitudinal axis 166 relative to the surface clean cleaning head 154. Alternatively , or in addition to receiving 
ing head 154. Alternatively , or in addition , the wand 150 power for the hand vacuum 100 via the wand 150 , the 
may be pivotable about a different , second pivot axis 168 surface cleaning head 154 may include its own battery pack 
relative to the surface cleaning head 154. Optionally , the 174 . 
second pivot axis 168 may be generally orthogonal to the 55 In the embodiments of FIG . 5 , and others illustrated 
pivot axis 164 , and may be oriented in a generally forward / herein ( FIGS . 9-13 ) , the pre - motor filter housing 134 and the 
backward direction ( either generally horizontally or inclined suction motor housing 125 are both positioned rearward of 
relative to a horizontal plane ) , as illustrated in the embodi the air treatment member 112 and forward of the handle 110 . 
ment of FIG . 1 . Alternatively , in other embodiments , such as those illus 

The wand 150 may be any suitable member that can 60 trated in FIGS . 27 , 33 and 36 , the main body 106 may be 
provide the desired structural connection between the hand configured so that the pre - motor filter housing 134 is posi 
vacuum 100 and the surface cleaning head 154. Preferably , tioned rearward of the air treatment member 112 ( and 
the wand 150 can be configured as an air flow conduit that forward of the handle 110 ) , but the suction motor housing 
provides the fluid communication between the surface clean 125 is positioned forward of both the pre - motor filter 
ing head 154 and the hand vacuum 100. Alternatively , the 65 housing 134 and the handle 110. In this configuration , some 
wand 150 may include a structural member and a separate or all of the suction motor housing 125 may be positioned 
air flow connection member ( such as a flexible hose or the above the air treatment member 112. For example , in the 
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embodiment of FIG . 27 , the suction motor housing 125 is FIGS . 5 and 6 exemplify one embodiment of a hand 
positioned forward of the pre - motor filter housing 134 and vacuum 100 having a cyclone unit that includes a uniflow 
is above and overlies an upper portion of a sidewall 188 of cyclone chamber 128 and a dirt collection chamber 130 that 
the cyclone chamber 128. In this embodiment , and the is positioned outside / exterior to the cyclone chamber 128 
embodiments of Figure the suction motor 124 is also above 5 and is in communication with the dirt outlet 182 to receive 
and overlies the dirt collection chamber 130. In this arrange dirt and debris exiting the cyclone chamber 128. In the 
ment , the suction motor housing 125 is rearward of the air illustrated example , the cyclone air inlet 178 and dirt outlet 
inlet conduit 146. Positioning the suction motor housing 182 are positioned toward opposing ends of the cyclone 
125 , and the suction motor 124 therein , forward of the chamber 128 , and the cyclone air outlet 180 is provided 
pre - motor filter housing 134 may alter the centre of gravity 10 toward the same end as the dirt outlet 182 ( the rear end as 
and hand feel of the hand vacuum 100 when in use . This illustrated ) . In this configuration , dirty air can enter at the 
configuration may also help facilitate the use of a relatively front end of the cyclone chamber , while cleaner air and the 
large pre - motor filter housing 134 , and a pre - motor filter 136 separated dirt particles both exit the cyclone chamber at the 
with a relatively large upstream surface area , while helping opposing rear end . 
to reduce the overall size of the hand vacuum 100 . In this embodiment , the cyclone chamber 128 has a front 
Cyclone Unit end wall 184 and an opposing rear end wall 186 that is 

The following is a description of cyclone units that may spaced apart from the front end wall along the cyclone axis 
be used by themselves in any surface cleaning apparatus or 132 about which air circulates when within the cyclone 
in any combination or sub - combination with any other chamber 128. A cyclone chamber sidewall 188 extends 
feature or features described herein . For example , any 20 between the front and rear end walls 184 , 186. In the 
cyclone unit described herein may be used with any of the illustrated example , when the hand vacuum is oriented with 
dirt collection chambers , cyclone chamber , emptying meth the upper end above the lower end , the cyclone axis 132 is 
ods , pre - motor filter housings , pre - motor filters , removable generally horizontal , and is closer to horizontal than vertical , 
component configurations , component configurations , dual e.g. , 1200 , 150 , + 10 ° , or + 5 ° . As exemplified , the cyclone 
mode operable door lock , handle configurations , on - board 25 axis 132 is substantially parallel to , e.g. 120 ° , + 15 ° , + 10 ° , or 
power source arrangements , wands , surface cleaning heads , + 5 ° , and laterally ( vertically ) offset below the conduit axis 
information display devices , power switches and controls , 148 of the air inlet conduit 146 , the cyclone chamber 128 
air flow configurations , suction motors , reconfigurable vacu and dirt collection chamber 130 are below the inlet conduit 
ums , clean air outlet configurations , onboard chargers , axis 148 , and a projection of the inlet conduit axis 148 
power operating modes and other features described herein . 30 intersects the suction motor 124. In the embodiment of FIG . 

Referring to the embodiment of FIG . 5 , the cyclone unit 11 , when the hand vacuum 100 is horizontal ( as illustrated ) , 
126 used in the hand vacuum 100 can optionally be a the inlet conduit axis 148 above the cyclone axis 132 and 
cyclone with unidirectional air flow or a “ uniflow ” cyclone intersects the suction motor 124. In this embodiment , the 
chamber 128 ( i.e. where the air inlet and air outlets are at suction motor 124 is arranged so that a suction motor axis 
opposite ends of the cyclone chamber ) . The cyclone cham- 35 240 is horizontal and is parallel to the inlet conduit axis 148 , 
ber 128 includes a cyclone air inlet 178 in fluid communi and is disposed above the cyclone axis 132 . 
cation with the inlet conduit 146 , a cyclone air outlet 180 and In this embodiment , the cyclone air inlet 178 may termi 
a dirt outlet 182 that is in communication with the dirt nate at an opening that is formed in cyclone sidewall 188 , 
collection chamber 130 . optionally an upper portion of the cyclone sidewall 188 , 

Optionally , the uniflow cyclone chamber 128 may be 40 adjacent the front end wall 184. Optionally , the cyclone air 
generally horizontally oriented so that the cyclone air inlet inlet 178 can be formed in the front end wall . The cyclone 
178 is located toward the front end 118 of the hand vacuum air inlet 178 is fluidly connected with the outlet end of the 
100 , and the cyclone air outlet 180 spaced rearwardly behind conduit 146 via a corresponding air outlet aperture 190 that 
the cyclone air inlet 178 , at a rear end of the cyclone may be provided in a lower portion of the air inlet conduit 
chamber 128. In this embodiment , the cyclone air outlet 180 45 146. The cyclone air inlet 178 may have any suitable 
is adjacent and faces other portions of the hand vacuum 100 . arrangement and / or configuration , and in the illustrated 
For example , in the embodiments illustrated in FIGS . 1-8 , 9 , example is configured as a tangential air inlet that is directly 
10 , 11 , 12 , 22 , 27 , 33 and 36 the cyclone air outlet 180 is connected to the air outlet aperture 190. Connecting the air 
directly adjacent the pre - motor filter housing 134 and faces inlet 178 to the air outlet aperture 190 in this manner may 
one side ( e.g. , upstream or downstream side ) of the pre- 50 help reduce the need for additional conduits to fluidly 
motor filter media 136 . connect the dirty air inlet 114 to the cyclone chamber 128 , 

One advantage of this design is that the cyclone air inlet and may reduce or eliminate the need for additional bends or 
be a tangential air inlet that is used to redirect the air flow direction changes between the dirty air inlet 114 and 

air from the inlet conduit 146 to the cyclone chamber 128 the cyclone chamber 128. Reducing the conduit length and 
and the air may exit the cyclone chamber 128 and travel 55 number of bends may help reduce the backpressure and air 
linearly ( rearwardly ) to the pre - motor filter 136. Accord flow losses within the air flow path . 
ingly , dirty air may travel from the cyclone air outlet 180 to Positioning the cyclone air inlet 178 toward the front of 
the pre - motor filter 136 without passing through any bends , the cyclone chamber 128 may help facilitate a desired air 
thereby reducing the backpressure created by air flow flow configuration within the cyclone chamber 128. For 
through the vacuum cleaner . Alternatively , the cyclone 60 example , in this configuration the cyclone chamber 128 
chamber 128 may be configured so that the air inlet 178 and itself functions as part of the air flow path that conveys air 
air outlet 180 are located toward the same end of the cyclone rearwardly from the front 118 of the hand vacuum 100 to the 
chamber , such as shown in the embodiments of FIGS . 38 pre - motor filter housing 134 , without the need for a separate 
and 39. This configuration may provide flexibility regarding fluid conduit . This may help reduce the complexity of and 
position of the dirty air inlet 114 relative to the rest of the 65 back pressure produced by the air flow path , and may help 
main body 106 , and may allow for a different arrangement reduce the number of joints and seals required in the air flow 
of the hand vacuum components . path . 

178 may 
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In the illustrated example , the cyclone air inlet 178 is 186 , the slot 182 may be located at another location along 
directly adjacent the front wall 184. Alternatively , the the length of the cyclone side wall 188 , and need not be 
cyclone air inlet 178 may be axially spaced from the front directly adjacent the rear end wall 186 ( see FIG . 22 ) . 
end wall 184 , and may be located at another location along Optionally , the dirt outlet 182 may be provide toward the 
the length of the cyclone chamber 128. Preferably , the 5 mid - point of the cyclone chamber sidewall 188 , or may be 
cyclone air inlet 178 may be provided in the front half of the provided toward the front end wall 184. While illustrated 
cyclone chamber 128 ( i.e. forward of the axial mid - point of with a single dirt outlet 182 , the cyclone chamber 128 may 
the cyclone chamber sidewall 188 ) . Positioning the cyclone include two or more dirt outlets that are in communication 
air inlet 178 toward the front of the cyclone chamber 128 with the same , or optionally different dirt collection cham 
may help reduce the distance between the dirty air inlet 114 10 bers 130 . 
and the cyclone air inlet 178 . Referring to FIGS . 27 and 29 , a cyclone chamber having 

In the embodiment of FIGS . 5 and 6 , the cyclone air outlet substantially the same configuration as shown in FIGS . 5 
180 is provided in the rear end wall 186 of the cyclone and 6 is shown in another embodiment of a hand vacuum 
chamber 128 , adjacent the pre - motor filter housing 134 , and cleaner 100 that includes a different pre - motor filter housing 
an axially extending vortex finder conduit 192 extends from 15 134 and suction motor housing 125 configuration ( which are 
the rear end wall 186 and is aligned with the cyclone air described in more detail herein ) . While the configuration of 
outlet 180. An optional mesh screen 194 is shown in the pre - motor filter housing 134 is different from the pre 
positioned on the inlet end of the vortex finder conduit 192 motor filter housing of FIGS . 5 and 6 , the air flow path from 
to help inhibit lint , hair and other such debris from entering the dirty air inlet 114 to the cyclone air outlet 180 is 
the vortex finder conduit 192. Positioning the air outlet 180 20 substantially the same as described above , and the cyclone 
toward the rear end ( and optionally in the rear end wall 186 ) air outlet 180 is connected directly to the pre - motor filter 
may help facilitate the desired air flow through the cyclone housing 134 . 
chamber 128 , such that air , while swirling , travels generally Optionally , in some embodiments the cyclone unit 126 
axially though the cyclone chamber 128 — from the front end may be configured to include two or more cyclone chambers 
wall 184 toward the rear end wall 186 . 25 128. The cyclone chambers can be arranged in series with 

Positioning the air outlet 180 in the rear end wall 186 of each other ( air exiting one cyclone chamber flows into 
the cyclone chamber 128 may also help facilitate the air flow another cyclone chamber ) or in parallel with each other . If 
connection between the cyclone chamber 128 and other multiple cyclone chambers are provided , they may be gen 
downstream components in the hand vacuum , such as the erally the same size and configuration as each other , or 
pre - motor filter housing 134 and suction motor housing 125 30 alternatively may be of different sizes and configurations . 
described herein . In this embodiment the air outlet 180 in the Referring to FIGS . 15-21 , an embodiment of a hand 
rear end wall 186 and is connected substantially directly to vacuum cleaner 100 is shown in which the air treatment 
the pre - motor filter housing 134 without the need for a member 112 is a cyclone unit 126 that includes two cyclone 
separate connecting conduit . This may help simplify the air chambers 128. Each cyclone chamber may be generally 
flow path and construction of the hand vacuum . Alterna- 35 analogous to the cyclone chamber illustrated in FIG . 5 , and 
tively , the air flow path may include one or more conduits like features are indicated using like reference characters . 
connected downstream from the cyclone air outlet . In this embodiment , the cyclone chambers 128 are 

In this arrangement , air travelling through the hand arranged as mirror images of each other and are positioned 
vacuum 100 will travel generally rearwardly along the air adjacent to each other in a generally horizontal arrangement , 
inlet conduit 146 ( i.e. parallel to the conduit axis 148 ) and 40 so that the cyclone axes 132 are substantially parallel with 
then change direction to travel generally downwardly into each other . In this embodiment , the cyclone air inlets 178 are 
the cyclone air inlet 178 ( i.e. generally orthogonal to the spaced apart from each other and are provided on opposite , 
cyclone axis 132 ) . The air can then circulate within the outer sides of the cyclone unit 126. Alternatively , one or both 
cyclone chamber 128 , and travel generally rearwardly of the air inlets 178 could be provided toward the centre of 
toward the cyclone air outlet 180 , and ultimately exit the 45 the cyclone unit 126 . 
cyclone chamber 128 via the cyclone air outlet 180 while Referring to FIG . 21 , to provide air flow communication 
travelling through the vortex finder 192 in a rearward between the cyclone chambers 128 and the dirty air inlet 
direction ( i.e. generally parallel to the cyclone axis 132 ) . In 114 , in the illustrated embodiment the inlet conduit 146 
this configuration , the air flow changes direction only once includes an inlet manifold portion 198 that divides the 
( and by only approximately 90 ° which may be accomplished 50 incoming dirty air flow between the air inlets 178 of both 
by a tangential air inlet ) , between entering the dirty air inlet cyclone chambers 128. The manifold portion 198 is down 
114 and exiting the cyclone air outlet 180 . stream from the inlet end of the inlet conduit 146 , and 
The cyclone dirt outlet 182 may be of any suitable includes two spaced apart outlet apertures 190 

configuration , and in the embodiment of FIGS . 5 and 6 is a nected to each of the cyclone air inlets 178. Alternatively , 
slot 182 that is provided in the cyclone chamber side wall 55 other air flow paths may be provided , including , for example 
188 , toward the rear end wall 186. The slot 182 can extend providing two dirty air inlets on the hand vacuum cleaner , 
around at least a portion of the perimeter of the cyclone side each in fluid communication with respective one of the 
wall 188 , and may have any suitable height 196 in the axial cyclone chambers . 
direction ( FIG . 6 ) . As exemplified , the slot may be provided Referring also to FIG . 20 , in this embodiment each 
only in a lower portion of the sidewall . Accordingly , when 60 cyclone chamber 128 includes its own dirt outlet 182 that is 
dirty air inlet 114 faces downwardly during use , dirt will exit in communication with a respective dirt collection chamber 
into an upper end of an external dirt collection chamber . 130. In this embodiment , separate dirt collection chambers 
Positioning the dirt collection chamber below the cyclone 130 are provided for each cyclone chamber 128 , and they are 
chamber , and not surrounding the cyclone chamber , reduces separated from each other by a dividing wall 200 that 
the width of the hand vacuum . While shown directly adja- 65 physically and fluidly isolates the dirt collection chambers 
cent the rear end wall 186 , such that the slot 182 is partially 130 from each other . This may help maintain the desired air 
bounded by the cyclone side wall 188 and the rear end wall flow paths through the air treatment member 112 , and may 

one con 
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prevent cross - flow between the separate air flow path trav The following is a description of the positioning of the dirt 
elling through each of the cyclone chambers 128 . collection chamber that may be used by itself in any surface 

Alternatively , the air treatment member 112 may be cleaning apparatus or in any combination or sub - combina 
configured such that the dirt outlets 182 from both of the tion with any other feature or features described herein . For 
cyclone chambers 128 are in communication with a single , 5 example , the dirt collection chamber may be used in asso 
shared dirt collection chamber 130. One embodiment having ciation with any of the cyclone units , cyclone chamber , 
two cyclone chambers 128 in communication with a single emptying methods , pre - motor filter housings , pre - motor 
dirt collection chamber is illustrated in FIGS . 22-24 and the filters , removable component configurations , component 
embodiment in FIGS . 35 and 36 , where the cyclone unit 126 configurations , dual mode operable door lock , handle con 
does not include the internal dividing wall 200 . figurations , on - board power source arrangements , wands , 

Optionally , instead of being configured as a uniflow surface cleaning heads , information display devices , power 
cyclone , one embodiment of a hand vacuum illustrated in switches and controls , air flow configurations , suction 
FIGS . 37 and 38 includes a cyclone unit 126 in which the motors , reconfigurable vacuums , clean air outlet configura 
cyclone chamber 128 is oriented generally vertically ( i.e. the 15 tions , onboard chargers , power operating modes and other 
cyclone axis 132 is closer to a vertical axis than a horizontal features described herein . 
axis when the bottom is resting on a horizontal surface , so Preferably , the dirt collection chamber in the cyclone unit 
that the upper end 122 is positioned above the lower end can be configured so that it is positioned at least partially and 
123 ) and is configured so that the cyclone air inlet 178 is optionally entirely below the cyclone chamber , toward the 
provided toward an upper end of the cyclone chamber 128 20 bottom side of the hand vacuum , and underlies at least a 
and the cyclone air outlet 180 is provided in the upper end portion of the cyclone chamber . Vertically stacking the dirt 
wall 186 . collection chamber below the cyclone chamber in this 

Instead of being directly adjacent the pre - motor filter manner may help reduce the overall size of the hand 
housing 134 and facing the pre - motor filter media 136 , in vacuum . Optionally , dirt collection chamber can be posi 
this embodiment the cyclone air outlet 180 is fluidly con- 25 tioned so that it underlies substantially the entire cyclone 
nected to the pre - motor filter housing 134 by an internal chamber , and does not extend forwardly beyond the front 
conduit 202 that extends generally rearwardly . side of the cyclone chamber or rearwardly of the rear side of 

Referring to FIG . 38 , in this embodiment the cyclone dirt the cyclone chamber . In this arrangement , the entire dirt 
outlet 182 is positioned toward the lower end of the cyclone collection chamber may be located beneath the cyclone 
chamber 128 , and the dirt collection chamber 130 is posi- 30 chamber . This may help reduce the overall size of the 
tioned below the cyclone chamber 128 to receive dirt exiting cyclone unit and the hand vacuum . Alternatively , portions of 
via the dirt outlet 182 . the dirt collection chamber may extend forward and / or 

Referring to FIG . 39 , another embodiment of a hand rearward of the cyclone chamber . 
vacuum 100 includes a cyclone chamber 128 that is analo Referring to FIGS . 5 and 6 , in the one embodiment the dirt 
gous to the cyclone chamber of FIGS . 37 and 38 , but is 35 collection chamber 130 includes a front end wall 206 , a rear 
arranged in a generally inverted configuration in which the end wall 208 that is axially spaced from the front end wall 
cyclone air inlet 178 and cyclone air outlet 180 are both 206 and a dirt collection chamber sidewall 210 extending 
located toward the lower end of the cyclone chamber 128. In therebetween . The walls 206 , 208 and 210 ( and optionally 
this embodiment , the inlet conduit 146 is provided on the the walls of the cyclone chamber 128 ) may be made from 
sidewall 188 of the cyclone chamber 128 , and is located 40 any suitable material , including plastic . Optionally , at least 
toward the middle of the hand vacuum in the up / down a portion of the walls 206 , 208 and 210 may be transparent 
direction instead of being located toward the upper end 122 to allow a user to see into the interior of the dirt chamber 130 
of the hand vacuum 100 in the embodiments of FIGS . 1-8 without opening the chamber . Preferably , the walls 206 , 208 
and others . In this embodiment , the inlet conduit axis 148 and 210 may be formed entirely from transparent plastic . 
may be proximate , and optionally may be substantially 45 In this embodiment , the dirt collection chamber 130 is 
coaxial with a longitudinal central axis 204 of the hand located below the cyclone chamber 128 and has substan 
vacuum 100 , about which the hand vacuum 100 may be tially the same axial length 212 as the cyclone chamber 128 . 
rotated while in use . In this configuration , the front end wall 206 of the dirt 

In this embodiment , the cyclone dirt outlet 182 is pro chamber is generally aligned with the front end wall 184 of 
vided toward the top of the cyclone chamber 128 , and 50 the cyclone chamber 128 , and the rear end wall 208 is 
toward the front 118 of the hand vacuum 100. Dirt exiting generally aligned with the rear end wall 186 of the cyclone 
via the dirt outlet 182 can fall downwardly in the space chamber 128. In the illustrated example , the dirt chamber 
between the cyclone chamber sidewall 188 and the cyclone 130 is substantially entirely beneath the cyclone chamber 
unit sidewall 204 and is collected in the dirt collection 128 , and does not extend beyond the cyclone chamber 128 
chamber 130 that is underneath the cyclone chamber 128 . 55 in the front / back or side / side direction ( see also FIG . 2 ) . That 

Like in the embodiment of FIGS . 37 and 38 , in this is , the length 212 of the dirt chamber 130 in the axial 
embodiment the cyclone air outlet 180 is spaced apart from direction is substantially equal to the length 212 of the 
the pre - motor filter housing , and is fluidly connected to the cyclone chamber 128 , and the width of the dirt collection 
pre - motor filter housing 134 via a generally rearwardly chamber 214 in a lateral direction ( FIG . 2 ) , that is orthogonal 
extending , internal air flow passage 202 . 60 to the cyclone axis 132 , is substantially equal to the lateral 

It is understood that any of the cyclone units 126 width of the cyclone chamber 128. Nesting the dirt collec 
described herein may be generally interchangeable with tion chamber 130 entirely beneath the cyclone chamber 128 
each other and may be used combination with any of the in this manner may help reduce the overall size of the 
motor , filter , housing , detachable assembly and handle cyclone unit 126 and / or hand vacuum 100 overall . Alterna 
embodiments described herein to form various embodiments 65 tively , the dirt collection chamber may be provided so that 
of the hand vacuum cleaner . it extends beyond at least one of the length and width of the 
Positioning of the Dirt Collection Chamber cyclone chamber , and optionally both . 
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Optionally , the front end walls 184 and 206 of the cyclone tions , component configurations , dual mode operable door 
chamber 128 and dirt collection chamber 130 may be lock , handle configurations , on - board power source arrange 
generally flat and arranged to be co - planar with each other , ments , wands , surface cleaning heads , information display 
and the rear end walls 186 and 208 may have an analogous devices , power switches and controls , air flow configura 
configuration . In this arrangement , a portion of the dirt 5 tions , suction motors , reconfigurable vacuums , clean air 
collection chamber sidewall 210 is coincident with a portion outlet configurations , onboard chargers , power operating 
of the cyclone chamber sidewall 188 , as a lower portion of modes and other features described herein . 
the cyclone chamber sidewall 188 also forms an upper Preferably , at least a portion of the air treatment member 
portion of the dirt collection chamber sidewall 210 that can be openable for emptying . For example , at least one end , 
serves to separate the cyclone chamber 128 from the dirt 10 and optionally both ends of the dirt collection chamber 130 
collection chamber 130 . can be openable for emptying . Optionally , at least one end , 

Optionally , in some embodiments the dirt collection and optionally both ends of the cyclone chamber 128 can 
chamber 130 can be configured so that portions of the outer also be openable for emptying . 
surface of the dirt collection chamber 130 can form part of Referring to FIGS . 5-6 , in this embodiment , the front end 
a lower end 123 of the hand vacuum 100 , upon which the 15 wall 184 of the cyclone chamber 128 and the front end wall 
hand vacuum rests if placed on a flat surface . In the 206 of the dirt collection chamber 130 are both provided by 
illustrated example , downward facing portions of the dirt portions of an openable front door 216 that covers the front 
collection chamber sidewall 210 are positioned such that end of the cyclone unit 126. In this arrangement , opening the 
they will contact an underlying surface and form part of the front door 216 will concurrently open the front end walls 
bottom of the hand vacuum 100. Alternatively , the cyclone 20 184 and 206 of the cyclone and dirt collection chambers 128 , 
unit 126 can be configured so that its outer surfaces do not 130. In the illustrated example , the front door 216 can be 
contact an underlying surface or form part of the vacuum opened while the cyclone unit 126 is connected to the main 
base when the vacuum is rested on surface , as shown for body 106 ( see for example , FIG . 23 ) . In this arrangement , a 
example in the embodiment of FIG . 15 . user may hold the hand vacuum 100 via the handle 110 with 

Referring to dual cyclone the embodiment shown in 25 one hand and open the front door 216 with the other hand . 
FIGS . 16 and 21 , the dirt collection chambers 130 in this The front end wall 184 of the cyclone chamber 128 and the 
embodiment are each configured to have substantially the front end wall 206 of the dirt collection chamber 130 may be 
same length 212 as their respective cyclones 128 , and each concurrently openable and may cover all of a substantial 
dirt collection chamber 130 is positioned entirely beneath its portion of the front end of the cyclone chamber and the dirt 
respective cyclone 128. As shown in FIG . 21 , in this 30 collection chamber . For example , the front end wall 184 of 
embodiment the dirt collection chambers 130 taper toward the cyclone chamber 128 and the front end wall 206 of the 
the lower end 123 of the hand vacuum 100 such that the dirt dirt collection chamber 130 may be a one piece assembly or 
collection chambers 130 are actually narrower than their they may be integrally formed . 
respective cyclones 128 toward the lower their lower ends . The front door 216 can be openably connected ( e.g. , 
Alternatively , the dirt collection chambers 130 could be 35 pivotally openable or removably mounted ) to the rest of the 
configured to have a generally constant width from top to cyclone unit 126 using any suitable mechanism , including a 
bottom . hinge or other suitable device . Optionally , the front door 216 

The dirt chambers in the embodiments of FIGS . 9-14 and can be secured in the closed position using any suitable type 
25-36 have analogous configurations . of locking mechanism , including a latch mechanism that can 

Referring to FIGS . 37 and 38 , in this embodiment the dirt 40 be released by a user . In the embodiment of FIGS . 1-8 , the 
collection chamber 130 underlies the entire lower end of the front door 216 can be opened by detaching it from the 
cyclone chamber 128 , and extends slightly forward of the cyclone and dirt chamber sidewalls 188 and 210 , and is 
cyclone chamber 128. In this arrangement , the end wall 184 secured in the closed position by a friction fit when con 
of the cyclone chamber 128 and the end wall 208 of the dirt nected as illustrated in FIG . 5 . 
collection chamber 130 may be coincident with each other , 45 In this embodiment , the rear end walls 186 and 208 of the 
and the sidewalls 188 and 210 do not overlap . cyclone chamber 128 and dirt collection chamber 130 are 

The dirt collection chamber 130 in the embodiment of not openable . However , in other embodiments one or both of 
FIG . 39 has a similar configuration . In contrast , in the the rear end walls may be openable , and optionally they may 
embodiment shown in FIGS . 22-24 , the front of the dirt be openable concurrently in an analogous manner to the 
collection chamber 130 is substantially flush with the front 50 front end walls . Optionally , the front and rear walls may be 
end walls 184 of the cyclone chambers , but portions of the openable at the same time ( not necessarily concurrently ) . 
dirt collection chamber 130 extend rearward of the rearmost Having openable front and rear walls may help facilitate 
extent of the rear end wall 186. In this embodiment , the dirt emptying and / or cleaning of the cyclone unit 126 . 
collection chamber 130 and underlies not only the cyclone Optionally , the cyclone unit 126 can include an assembly 
chamber , but a portion of the pre - motor filter housing 134 as 55 door lock or other suitable locking mechanism , for securing 
well . Nesting the dirt collection chamber 130 in this manner the openable door 216 in its closed position . When the lock 
may help provide a relatively larger dirt chamber capacity is in a locked position the door 216 can be held in its closed 
while helping to reduce the overall size of the hand vacuum . position and when the lock is in an unlocked position the 
Emptying of the Air Treatment Member door can be opened for emptying . Preferably , the assembly 

The following is a description of emptying the air treat- 60 door lock can include at least one release actuator so that a 
ment member that may be used by itself in any surface user can unlock the assembly door lock . 
cleaning apparatus or in any combination or sub - combina The actuator for opening / releasing the openable portion of 
tion with any other feature or features described herein . For the cyclone unit 126 can be provided on the cyclone unit 126 
example , the mechanisms for emptying the air treatment itself , on the main body 106 or on any other portion of the 
member may be used with any of cyclone units , dirt col- 65 hand vacuum 100 ( such as the handle 110 ) . 
lection chambers , cyclone chamber , pre - motor filter hous Optionally , instead of providing an openable front wall , 
ings , pre - motor filters , removable component configura the cyclone unit may be configured so that another portion 
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is openable . For example , in the embodiments of FIGS . attached to the main body 106 or separated from the main 
37-38 and 39 , the openable portion of the dirt collection body 106 , and the cyclone unit 126 can be openable in both 
chamber 130 is the bottom end wall 206. This wall can be configurations . 
opened in a manner that is analogous to opening the front Referring to FIGS . 22-24 , one example of an assembly 
door 216 in the other embodiments . Preferably , as in the 5 door lock operable lock the front door in its locked position 
embodiment of FIGS . 37-38 , the lower end wall 184 of the is shown . In this embodiment , the locking mechanism 218 
cyclone chamber 128 is connected to and movable with the includes lock portion in the form of a latch member 220 that 
bottom wall 206 , so that opening the bottom wall 206 opens is pivotally connected to a pivot mount on the upper side of 
both the dirt collection chamber 130 and the cyclone cham the cyclone unit 126. The lower end of the door 216 is 
ber 128 for emptying . Alternatively , the lower end wall 184 hingedly connected to the lower end of the cyclone unit 126 
of the cyclone chamber 128 need not be openable , as in the via hinge 222 ( FIG . 22 ) so that the front door 216 can pivot 
embodiment of FIG . 39 , such that opening the bottom wall open when the latch 220 is disengaged . 
206 opens only the dirt collection chamber 130. The open As shown in FIG . 22 , the front end 224 of the latch 
able bottom wall 206 may be secured in its closed position 15 member 220 is configured to engage a corresponding catch 
using any suitable locking mechanism , including the mecha portion 226 on the upper end of the front door 216 , and the 
nism described herein . For example , a latch 220 could be rear end 228 of the latch member 220 includes an actuation 
vertically oriented and provided on the front portion of portion in the form of an engagement portion 230 that is 
sidewall of the cyclone unit 126. The openable bottom wall sized and configured to be pressed by a user . In this 
206 may be secured in its closed position using any suitable 20 embodiment , the latch member 220 is located forward of the 
locking mechanism , including the mechanism described pivot mount and the engagement portion 230 is located 
herein . rearward of the pivot mount . To unlock the assembly door 
Dual Mode Operable Door Lock lock , the user ca press on the engagement portion 230 
The following is a description of different features of a which can cause the latch member 220 to pivot relative to 

dual mode operable door lock that can be used in a hand 25 the cyclone unit sidewall , such that the front end 224 of the 
vacuum cleaner . These features may be used by itself in any latch member 220 moves upward ( disengaging from the 
surface cleaning apparatus or in any combination or sub catch 226 — see FIG . 23 ) and the rear end 228 of the latch 
combination with any other feature or features described member 220 moves downward . 
herein . For example , any of the removable assembly con In this embodiment , the latch member 220 is provided on figurations described herein may be used with any of the 30 a portion of the upper side of the cyclone unit that is covered cyclone units , dirt collection chambers , cyclone chamber , by the main body 106 , and becomes generally inaccessible emptying methods , pre - motor filters , removable component to the user , when the cyclonic unit 126 is attached to the configurations , component configurations , dual mode oper 
able door lock , handle configurations , on - board power main body 106. Preferably , sufficient clearance is provided 
source arrangements , wands , surface cleaning heads , infor- 35 between the main body and the cyclone unit so that the latch 

member 220 can move between the locked and unlocked mation display devices , power switches and controls , air 
flow configurations , suction motors , reconfigurable vacu positions while the cyclone unit 126 is attached , as well as 
ums , clean air outlet configurations , onboard chargers , when it is removed . This may help facilitate unlocking the 
power operating modes and other features described herein . front door 216 and opening the cyclone unit 126 for emp 
A surface cleaning apparatus may have a removable 40 tying regardless of whether the cyclone unit is attached or 

assembly which includes a dirt collection area ( e.g. , a dirt removed from the main body 106 . 
collection chamber that may be internal of a cyclone cham To operate the latch 220 in this embodiment , a release 
ber or external thereto ) . For example , an air treatment actuator can be provided on an accessible portion of the 
member may be removable by itself or with other compo main body 106 , and can be operable to unlock the front door 
nents as described herein . The assembly that is removable 45 216. Optionally , the release actuator may be configured to 
may have an openable door that is secured in a closed directly engage and unlock the front door , or alternatively 
position by a lock . When the lock is released , the door may the release actuator may be configured to engage and act 
be opened . An assembly actuator may be provided on the upon the latch member , which in turn can unlock the front 
assembly . When actuated by a user ( e.g. , by pressing a door . 
button or sliding an actuator ) the lock may be released . The 50 The release actuator may move in a different direction 
assembly actuator may be concealed when the assembly is than the locking member ( e.g. , it could move is a different 
mounted to the rest of the surface cleaning apparatus ( e.g. , plane ) . For example , as exemplified in the illustrated 
a main body of a surface cleaning apparatus ) . When the embodiment , the hand vacuum includes a release actuator in 
assembly is mounted to , e.g. , a main body , a main body the form of a slider 232 that is provided on the upper side of 
actuator may be used to open the lock . Accordingly , the main 55 the main body 106 and can translate in the forward / back 
body actuator may be operatively connected to the lock , ward direction . The slider 232 includes an actuation portion 
such as by being drivingly connected to the assembly in the form of a tab portion 234 that can be grasped by a user , 
actuator . and driven end in the form of an internal abutment portion 

Accordingly , the assembly door lock may be configured 236. A user can translate the tab portion 234 forwardly and 
so that portions of the assembly door lock provided on the 60 rearwardly , which can cause a corresponding translation of 
cyclone unit 126 can be directly engaged by a user when the the abutment portion 236. When the cyclone unit 126 is 
cyclone unit 126 ( or any other air treatment member 112 ) is attached to the main body 106 , the engagement portion 230 
separated from the main body 106 , but can also be engaged of the latch 220 is positioned generally proximate the 
by an body - mounted actuator member when the cyclone unit abutment portion 236 of the slider 232. When the user 
126 is attached to the main body 106. In such a configura- 65 translates the slider 232 forward , the abutment portion 236 
tion , the same assembly door lock mechanism can be is brought into contact with the engagement portion 230 and , 
actuated regardless of whether the cyclone unit 126 is due to its inclined camming surface , urges the engagement 
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portion 230 downwardly to disengage the latch 220 ( FIG . motor axis 240 is positioned longitudinally between the 
23 ) . With the latch 220 disengaged , the front door 216 can cyclone unit 126 and the handle 110 ( i.e. rearward of the 
be freely opened . cyclone chamber 128 and forward of the handle 110 ) and 

Optionally , the latch member 220 can be biased toward is extends through the pre - motor filter housing 134 and 
locked position using a spring 238 , or other suitable biasing 5 through the grill 138 at the clear air outlet 116 . 
member . Similarly , the slider 232 can be biased toward its In this embodiment , when the hand vacuum 100 is upright rearward , disengaged position . While shown as a horizon ( i.e. oriented so that is upper end is above its lower end as tally sliding member in this embodiment , the release actua illustrated in FIG . 5 ) and the cyclone axis 132 extends tor may alternatively be configured as a vertically translat generally horizontally , the motor axis 240 is substantially 
able linkage / button ( i.e. vertically depressing the actuator 10 vertical ( e.g. , + 20 ° , + 15 ° , + 10 ° , or + 5 ° ) . Optionally , the button presses on the internal engagement portion to release suction motor 124 may be oriented so that when the hand the latch ) , a rotary dial or other suitable mechanism . 

This locking mechanism 218 , and release actuator 232 , vacuum 100 is upright and the cyclone axis 132 is horizontal 
may be used in combination with any of the cyclone units that the suction motor axis 240 is within + 20 ° , -15 ° , -10 ° , 
126 and hand vacuums 100 described herein . or + 5 ° of vertical ( see , for example the embodiment of FIG . 

Alternatively as discussed herein , the lower end wall 184 22 ) . 
of the cyclone chamber 128 need not be openable , as in the Optionally , the hand vacuum 100 can be configured so 
embodiment of FIG . 39 , such that opening the bottom wall that when the hand vacuum is upright , a lower end of the 
206 opens only the dirt collection chamber 130. In such an suction motor , which is the inlet end 242 in the embodiment 
embodiment , the latch 220 may be provided on the rear side 20 of FIG . 5 , is positioned below an upper portion of the 
of the sidewall , such that it would be covered when the cyclone chamber side wall 188 
cyclone unit 126 is attached to the main body 106. In that In the illustrated example , the pre - motor filter housing 
case , the main body 106 may include a release actuator , such 134 is sized such that the pre - motor filter housing diameter 
as a vertically oriented slider member . The latch 220 can 244 is generally the same as the motor housing diameter 246 
include an engagement portion that is manually engageable 25 ( FIG . 3 ) , and the pre - motor filter housing 134 is mostly , and 
by a user when the cyclone unit is detached , and that is optionally entirely , located beneath the motor housing 125 in 
engaged by the abutment portion of the vertical slider a vertically stacked configuration . 
member when the cyclone unit is attached to the main body , Referring to FIG . 5 , in the illustrated example the pre 
like the embodiments of FIGS . 22-24 . motor filter housing 134 has upper and lower end walls 248 
Pre - Motor Filter Housing 30 and 250 , and a chamber sidewall 252 extending therebe 

The following is a description of different features of a tween . The chamber 134 also has a housing inlet 254 ( see 
pre - motor filter housing that can be used in a hand vacuum also FIG . 6 ) that is connected downstream form the cyclone 
cleaner . These features may be used by itself in any surface air outlet and a housing air outlet 256 adjacent the 
cleaning apparatus or in any combination or sub - combina motor inlet end 242. To travel from the housing air inlet 254 
tion with any other feature or features described herein . For 35 to the housing air outlet 256 , the air will pass through the 
example , any of the removable assembly configurations pre - motor filter 136 positioned within the chamber . In the 
described herein may be used with any of the cyclone units , illustrated example , the housing air inlet 254 is provided in 
dirt collection chambers , cyclone chamber , emptying meth a front portion of the chamber sidewall 252 , and is located 
ods , pre - motor filters , removable component configurations , toward the upper end of the housing 134. The housing air 
component configurations , dual mode operable door lock , 40 outlet 256 is formed in the upper end wall 248. In this 
handle configurations , on - board power source arrangements , configuration , air entering the filter housing 134 travels in a 
wands , surface cleaning heads , information display devices , generally rearwardly direction , and air exiting the filter 
power switches and controls , air flow configurations , suction housing 134 travels orthogonally , in a generally upward 
motors , reconfigurable vacuums , clean air outlet configura direction into the suction motor housing inlet end 242 . 
tions , onboard chargers , power operating modes and other 45 Optionally , the pre - motor filter housing 134 may be 
features described herein . openable ( optionally as described herein ) , and at least one of 

In the embodiments described herein , the hand vacuum the end walls 248 or 250 and / or a portion of the sidewall 252 
includes a pre - motor filter housing positioned in the air flow may be openable or otherwise re - configuration to provide 
path between the cyclone chamber and the suction motor . In access to the interior of the pre - motor filter housing 134 . 
some configurations , the pre - motor filter housing may be 50 In the illustrated example , the main body 106 is config 
fixedly connected to the suction motor housing , or other ured such that the suction motor 124 and pre - motor filter 136 
portions of the main body , such that the pre - motor filter are each located rearwardly of the cyclone chamber 128. For 
housing is not detachable from the main body . Alternatively , example , referring to FIG . 5 , in this example the suction 
in other examples the pre - motor filter housing may be motor 124 and pre - motor filter 136 are both located rearward 
detachable from the main body . 55 of a plane 258 that contains the rear end wall 186 of the 

Referring to the embodiment of FIGS . 1-8 , in the illus cyclone chamber 128 and the cyclone air outlet 180. Alter 
trated example the main body 106 includes both the suction natively , portions of the suction motor and / or pre - motor 
motor housing 125 and the pre - motor filter housing 134 , and filter may extend forwardly of the plane 258 , such that they 
is configured such that the pre - motor filter housing 134 is vertically overlap the cyclone chamber 128 . 
located below the suction motor housing 125. In this 60 Referring to FIGS . 12 , 22 and 38 , alternate embodiments 
example , the suction motor 124 is generally vertically ori of hand vacuum 100 may be configured so that the pre - motor 
ented , such that the suction motor axis of rotation 240 is filter housing 134 is positioned above the suction motor 
generally vertical ( e.g. , 20 ° , -15 ° , -10 ° , or + 5 ° ) when the housing 125 , so that the pre - motor filter 136 and suction 
hand vacuum is resting on a horizontal surface with the motor 124 are vertically stacked in an opposite manner than 
upper end above the lower end ( as illustrated in FIG . 5 ) . In 65 the embodiment of FIGS . 1-11 , and others . Stacking the 
this arrangement , the suction motor axis 240 is generally components in this arrangement may alter the weight dis 
orthogonal to the cyclone axis 132 , and a projection of the tribution of the hand vacuum . 
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Positioning the suction motor housing 125 toward the In this embodiment , the filter 136 is positioned within the 
bottom of the main body 106 may also locate the clear air pre - motor filter housing 134 such that the downstream 
outlet 116 toward the bottom the body 106 , instead of the surface 266 is provided on a front side of the filter ( i.e. the 
upper end 122 as illustrated in FIGS . 1-11 . This may help side facing the air treatment member 112 ) and the upstream 
facilitate exhausting air from the hand vacuum 100 in a 5 surface 262 is provided on a rear side of the filter 136 ( i.e. 
generally downward and / or rearward direction . the side facing the handle 110 ) and is visible through the 

Positioning the pre - motor filter housing 134 toward the transparent portion 260 . 
top 122 of the body 106 may help facilitate access to the Referring to FIG . 36 , in another embodiment the pre 
pre - motor filter 136 while the hand vacuum is resting on its motor filter housing 134 is configured so that air flows 
base . For example , if the hand vacuum 100 cleaner is rested 10 through the filter in a generally opposite direction than it 

flows through the filter shown in FIG . 27. That is , in this upon a table or other such surface , an upper end wall 248 of embodiment , the upstream side 262 of the filter 136 is the the pre - motor filter housing 134 as illustrated in FIGS . 12 , front surface of the filter 136 , and the downstream side 266 22 and 38 is provided at the upper end of the housing and is is the rear surface of the filter 136. In this configuration , air accessible to a user . If the upper end wall 248 is configured 15 exiting the cyclone unit 126 flows into an upstream header 
to be openable , a user could then open the pre - motor filter 264 that is positioned between the filter 136 and the cyclone 
housing 134 , while the hand vacuum 100 rests on the table , unit 126 and motor . From the upstream header 264 , air flows 
to inspect or replace the pre - motor filter 136 , without having rearwardly through the filter 136 and reaches the down 
to use one hand to grasp the handle 110 or otherwise support stream header 268. The downstream header 268 is fluidly 
the hand vacuum . 20 connected to the suction motor 124 housing via a conduit 

Referring to FIGS . 25-31 , an alternative embodiment of a section 272 that projects through a hole 270 in the filter . In 
hand vacuum 100 may include a generally flat , slab - like this configuration , air can flow forwardly from the down 
pre - motor filter 136 , and a pre - motor filter housing 134 that stream header 268 to the suction motor 124 via the conduit 
has a different shape than the housings 134 in FIGS . 1-21 . 272 , without being exposed to the filter media . 
In this embodiment , the pre - motor filter housing 134 is 25 Optionally , some or all of the pre - motor filter housing 
positioned rearward of both the cyclone unit 126 and the walls can be transparent so that a user can visually inspect 
suction motor housing 125 , and forward of the handle 110 . the outer , upstream side of the pre - motor filter without 
If the motor 124 is horizontal , as illustrated in FIG . 27 , a having to open the chamber . Alternatively , the chamber may 
projection of the motor axis 240 will intersect the pre - motor be opaque and the filter may only be visible to a user when 
filter housing 134 and the filter 136. If the cyclone chamber 30 the chamber is opened . 
128 is horizontal , as illustrated , a projection of the cyclone Openable Pre - Motor Filter Housing 
axis 132 will intersect the pre - motor filter housing 134 and The following is a description of different features of an 
the filter 136 , as well as the handle 110 . openable filter housing that can be used in a hand vacuum 

In this embodiment , the pre - motor filter housing includes cleaner . These features may be used by itself in any surface 
a front end wall 248 that includes the housing inlet 254 and 35 cleaning apparatus or in any combination or sub - combina 
the housing outlet 256 , a rear end wall 250 and a side wall tion with any other feature or features described herein . For 
252 extending therebetween . Optionally , as illustrated in the example , any of the removable assembly configurations 
embodiment of FIG . 26 , the rear wall 250 may include at described herein may be used with any of the cyclone units , 
least one transparent portion 260 ( or optionally be entirely dirt collection chambers , cyclone chamber , emptying meth 
transparent ) so that a user may visually inspect the filter 136 40 ods , pre - motor filters , removable component configurations , 
without having to open the pre - motor filter housing 134 . component configurations , dual mode operable door lock , 

Referring to FIG . 27 , when the filter 136 is positioned handle configurations , on - board power source arrangements , 
within the pre - motor filter housing 134 , a space between an wands , surface cleaning heads , information display devices , 
upstream surface 262 of the filter 136 , through which air power switches and controls , air flow configurations , suction 
enters the filter , and the opposing wall 250 of the housing 45 motors , reconfigurable vacuums , clean air outlet configura 
134 provides an upstream header 264 that is in air flow tions , onboard chargers , power operating modes and other 
communication with the cyclone air outlet 180. A space features described herein . 
between the downstream surface 266 , through which air Optionally , the pre - motor filter housings can be openable 
exits the filter , and the opposing end wall 248 provides a to provide access to the filter . In some embodiments , the 
downstream header 268 that is in air flow communication 50 pre - motor housing may be opened by separating other 
with the suction motor 124. In the illustrated , the filter 136 components of the hand vacuum from the main body , such 
includes a hole 270 ( see also FIG . 28 ) that is configured to as by removing the cyclone unit 126 for emptying or 
receive an air flow conduit 272. The air flow conduit 272 removing the handle . Alternatively , or in addition to opening 
extends through the filter 136 and provides air flow com in this manner , the pre - motor filter housing may include one 
munication between the cyclone air outlet 180 and the 55 or more openable portions that can provide access to the 
upstream header 264. In the illustrated example , the air flow interior of the pre - motor filter housing and the pre - motor 
conduit 272 is a rigid conduit section that is configured as an filter therein . 
extension of the vortex finder conduit 192 and extends Referring to FIGS . 6 and 7 , in one embodiment the 
directly from the cyclone air outlet 180. The downstream pre - motor filter housing 134 includes an openable bottom 
header 268 is in airflow communication with the inlet of the 60 wall 250 that can be detached from the sidewalls 252 of . 
suction motor housing 125 , and the suction motor 124 Optionally , the bottom wall 250 may be removable while 
therein . In this arrangement , air travelling through the filter leaving the filter 136 in place , or may be configured so that 
136 first travels rearwardly through the conduit 272 ( without the filter 136 is removed from the housing 134 when the 
being exposed to the filter media itself ) , and then travels bottom wall 250 is detached . In the illustrated example , the 
forwardly from the upstream surface 262 to the downstream 65 bottom wall 250 also functions as a base member of a filter 
surface 266 , before then travelling forwardly into the suction carrier 276 , which also includes an outlet conduit 274 
motor 124 . ( described in more detail herein ) , and supports the pre - motor 
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filter 136. To access the pre - motor filter 136 in this configu than either the upstream or downstream surfaces 262 , 266 ) , 
ration , a user can separate the filter carrier 276 from the filter and the filter 136 can be removed by sliding the filter 
housing 134 by extracting the carrier 276 in a generally axial downwardly though the opening 284 . 
direction ( i.e. parallel to a filter axis 278 see also FIG . 5 In some embodiments , a filter 136 made of foam , felt 
and the embodiments of FIGS . 9-11 , 13 , 14 , 15-11 and 39 ) . 5 and / or other flexible materials of this nature may be some 
Optionally , the foam filter 136 can be snugly received on the what difficult to insert into the opening 284 this embodi 
outlet conduit 274 , so that the foam filter 136 can be ment . For example , the filter may tend to flex or distort when 
removed with carrier 276 as a single unit and optionally being inserted and may interfere with the front or rear walls . 
without a user having to touch the dirty , upstream side 262 Optionally , the filters used in this embodiment may be made 
of the filter 136 . 10 from materials that are sufficiently stiff to facilitate insertion 

Alternatively , instead of separating the bottom wall 250 of the filter in the pre - motor filter housing . Alternatively , or 
from the sidewalls 252 , the pre - motor filter housing 134 may in addition , the pre - motor filter may be supported by a frame 
be configured so that substantially the entire housing 134 is or other suitable embodiment of a filter carrier 276 that can 
detachable , as shown in the embodiment of FIG . 10. In this help provide the desired strength . 
configuration , the housing side wall 252 , including the 15 Referring to FIG . 32 , this embodiment of a filter carrier 
housing air inlet 254 , is removable from the rest of the main 276 includes a side wall 286 that surrounds the edge 288 of 
body . In this embodiment , the upper end of the pre - motor the filter 136 , and a rear wall 290 that overlies the upstream 
filter housing 134 is open when the housing 134 is detached , surface 262 of the filter 136. The rear wall 290 of the frame 
and the filter 136 may be extracted through the upper end . is provided with a plurality of holes 292 to allow air to pass 
Optionally , the bottom wall 250 may also be detachable in 20 there through . In this embodiment the filter carrier 276 also 
this embodiment ( as shown in FIG . 7 ) , and may be detach includes a portion of the conduit 272 that extends through 
able when the rest of the housing 134 is mounted to the main the hole 270 in the filter 136 , connecting the cyclone air 
body 106 or when the side wall 252 of the housing 134 is outlet 180 with the upstream header 264 on the rear side of 
detached as shown . the filter 136. A filter carrier 276 and filter 136 of this type 

In the embodiment of FIG . 12 , access to the interior of the 25 may also be configured to accommodate different air flow 
pre - motor filter housing 134 can be provided by opening at patterns , including as shown in the embodiment of FIG . 36 , 
least a portion of the upper wall 248 of the housing 134 ( and in which case the conduit 272 and hole 270 may be in a 
optionally the entire upper wall ) in a manner analogous to different location . 
the bottom wall as shown in FIG . 7. The embodiment of Optionally , instead of including a rear wall 290 as illus 
FIGS . 22 and 38 , are other examples of an embodiment in 30 trated , the filter carrier 276 may only include the side wall 
which the pre - motor filter housing 134 is located toward the portion 286 , and may be of generally ring - like configuration . 
upper end of the hand vacuum 100 , and can be opened by This may help facilitate air flow through the filter 136 and 
detaching the upper wall 248 of the housing . In this embodi may provide adequate strength and stiffness . In other 
ment , the conduit is connected to the upper wall and the filter embodiments , the filter carrier may include a front wall 
is snugly received on the conduit , such that filter is remov- 35 instead of a rear wall 290 ( e.g. reversing the orientation of 
able from the interior of the pre - motor housing with the the frame as illustrated ) or may include a rear wall that 
conduit and upper wall when the upper wall is detached . covers less than the entire flow area of the filter . For 
FIGS . 27 and 28 illustrate an embodiment in which the example , the rear wall may be configured as a relatively 

rear wall 250 of the pre - motor filter housing 134 is openable small flange extending inwardly from the side wall which 
to provide access to the interior and the filter 136. In this 40 may help stabilize the filter 136 while helping to reduce the 
embodiment , the upper end of the rear wall 250 is connected impact on the flow area of the filter . 
to the sidewall 252 via a hinge 280 , which allows the rear In some embodiments , a portion of the side wall 286 of 
wall 250 to pivot relative to the sidewall 252. A latch or other the filter carrier 276 may be configured to also form a 
suitable engagement mechanism can be provided toward the portion of the housing side wall 252 when the filter carrier 
lower end of the rear wall 250 to hold the rear wall 250 in 45 276 is inserted . For example , instead of an openable portion 
its closed position ( FIG . 27 ) . To access the filter 136 , the rear 282 , the side wall 286 may be configured to cover and seal 
wall 250 can be pivoted to an open position ( FIG . 28 ) . In the the opening 284 in the pre - motor filter housing 134 , whereby 
illustrated embodiment , the handle 110 is only connected to a portion of the side wall 282 would be an exposed portion 
the rear wall 250 , and therefore moves with the rear wall 250 of the hand vacuum 100 , like the bottom wall 250 in the 
when the pre - motor filter housing 134 is opened . Alterna- 50 embodiment of FIG . 5 . 
tively , the handle 110 may be mounted to other portions of Pre - Motor Filter Media 
the main body , such that the handle need not move when the The following is a description of different features and 
pre - motor filter housing 134 is opened . configurations of a pre - motor filter media that can be used in 

The embodiment of FIGS . 35 and 36 is configured in an a hand vacuum cleaner . These features may be used by itself 
analogous manner but the rear end wall 250 is secured to the 55 in any surface cleaning apparatus or in any combination or 
side wall 252 via friction fit , rather than using a hinge . sub - combination with any other feature or features described 

In another embodiment , the handle may be mounted to the herein . For example , any of the removable assembly con 
rear wall of the pre - motor filter housing but the rear wall figurations described herein may be used with any of the 
need not be openable . Instead , another portion of the pre cyclone units , dirt collection chambers , cyclone chamber , 
motor filter housing may be openable . This may help 60 emptying methods , pre - motor filter housings , removable 
strengthen the connection between the handle and the rest of component configurations , component configurations , dual 
the hand vacuum . Referring to FIGS . 32-34 , another mode operable door lock , handle configurations , on - board 
embodiment of a hand vacuum 100 is configured so that the power source arrangements , wands , surface cleaning heads , 
bottom portion of the side wall 252 of the pre - motor filter information display devices , power switches and controls , 
housing 134 can be opened , without requiring movement of 65 air flow configurations , suction motors , reconfigurable vacu 
the rear wall 250. In this embodiment , the openable portion ums , clean air outlet configurations , onboard chargers , 
282 of the housing 134 faces the side of the filter 136 ( rather power operating modes and other features described herein . 
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Optionally , the pre - motor filter positioned within the layer 136a is positioned over the upper end of the outlet 
pre - motor filter housing may be of any suitable design that conduit , and overlies the conduit 274 and is intersected by 
is compatible with a given pre - motor filter housing design both the filter and suction motor axes 278 and 240 in FIG . 
and may be formed from any suitable material , including , 7 , and is only intersected by the filter axis 278 in the 
for example , physical porous filter media such as foam 5 embodiment of FIG . 11 ( in which the suction motor 124 is 
and / or felt . oriented horizontally ) . Alternatively , the secondary pre - mo 

In the embodiment illustrated in FIGS . 1-24 and 37-39 , tor filter media may be positioned in a different location or 
the pre - motor filter 136 itself is configured as a generally omitted entirely . 
cylindrical foam filter with a hollow , open interior that may In other embodiments , such as those shown in FIGS . 
be sized to fit around an optional outlet conduit 274 ( see 10 25-36 , instead of using a cylindrical filter , the pre - motor 
FIG . 13 for example ) . The foam filter 136 extends longitu filter 136 can be a generally flat , slab - like filter that is formed 
dinally between upper and lower ends along a filter axis 278 , from foam or other suitable media and has opposed 
which is generally vertical in the illustrated embodiment . upstream and downstream surfaces 262 and 266. An 
The filter 136 is placed around the outlet conduit 274 , which optional felt filter layer 136a can be provided on one side of 
includes a plurality of holes 294 spaced along its length . In 15 the filter , and preferably is positioned adjacent the down 
this example , the filter 136 and conduit 274 are concentri stream side 266 as shown in FIGS . 25-34 , but may be 
cally positioned , and both extend along the filter axis 278 . provided on the upstream side 262 as shown in FIG . 36 . 

In the illustrated example , the filter 136 is sized so that its In these embodiments , the pre - motor filter 136 covers 
diameter is less than the diameter of the pre - motor filter substantially the entire rear side of the cyclone unit 126 and 
housing side wall 252. In this arrangement , a generally 20 suction motor housing 125. In embodiments of FIG . 27 , a 
annular flow region is defined between the side wall 252 and projection of the cyclone axis 132 intersects the pre - motor 
the outer wall 296 of the filter which functions as the filter 136 , and a projection of the motor axis 240 also 
upstream surface 262. This annular flow region functions as intersects the pre - motor filter 136. In the embodiment of 
the upstream header 264. An opposed inner wall 298 of the FIG . 34 , a projection of the cyclone axis 132 intersects the 
filter 136 surrounds and faces the outlet conduit 274 and 25 pre - motor filter 136 , but a projection of the motor axis 240 
functions as a downstream surface 266. In this embodiment , does not . 
the interior of the conduit 274 can function as the down In the embodiments that incorporate the flat filter 136 , the 
stream header 268. In this embodiment , the filter 136 has a filter 136 and filter housing 134 are positioned between the 
generally annular transverse cross - sectional area , taken in a handle 110 and the rest of the hand vacuum 100 . 
plane that is orthogonal to the filter axis 278 . 30 Removable Component Configurations 

In the illustrated example , air flowing into the pre - motor The following is a description of different configurations 
filter housing 134 can flow within the upstream header 264 , of components ( optionally grouped together as assemblies 
and is then drawn radially inwardly , through the upstream and / or sub - assemblies ) that can be removed from the hand 
surface 262 and exits the filter via the inner , downstream vacuum cleaner , for example when emptying the air treat 
surface 266. Arranging the pre - motor filter 136 in this 35 ment member . These features may be used by itself in any 
manner may help provide an upstream surface 262 having a surface cleaning apparatus or in any combination or sub 
desired surface area in a relatively small physical volume . combination with any other feature or features described 
Air exiting the downstream side 266 is drawn into the herein . For example , any of the removable assembly con 
interior of the conduit 274 , via the holes 294 , and flows figurations described herein may be used with any of the 
upwardly out of the pre - motor filter housing 134 via the 40 cyclone units , dirt collection chambers , cyclone chamber , 
housing air outlet 256 in a direction that is substantially emptying methods , pre - motor filter housings , pre - motor 
parallel to the filter axis 278. From the air outlet 256 , the air filters , component configurations , dual mode operable door 
flows into the suction motor housing 125 . lock , handle configurations , on - board power source arrange 

Referring to FIG . 13 , in the illustrated example , the ments , wands , surface cleaning heads , information display 
pre - motor filter 136 is positioned so that the pre - motor filter 45 devices , power switches and controls , air flow configura 
axis 278 is generally aligned with the suction motor axis tions , suction motors , reconfigurable vacuums , clean air 
240 , and is orthogonal to the cyclone axis 132 and inlet outlet configurations , onboard chargers , power operating 
conduit axis 148. In this position the projection of the modes and other features described herein . 
suction motor axis 240 extends through the pre - motor filter Optionally , as mentioned herein , the cyclone unit 126 may 
housing 134 and through the interior of the conduit 274 , but 50 be removable from the hand vacuum cleaner 100. This may 
does not actually intersect the foam filter 136 itself . When be useful when emptying the cyclone unit 126 , and may also 
positioned as shown in FIG . 13 , for example , a projection of allow access to the cyclone unit 126 and additional portions 
the cyclone axis 132 will intersect the filter 136 in two of the hand vacuum that would otherwise be concealed for 
different locations ( one location forward of the conduit 274 cleaning , inspection and the like . Optionally , the cyclone 
and one location rearward of the conduit 274 ) as well as 55 unit 126 , including the cyclone chamber and the dirt col 
intersecting the conduit 274 and the handle 110. In this lection chamber may be removable on its own . Preferably , 
configuration the passage of the air flow through the filter the cyclone unit 126 may be removed as a sealed unit , with 
may redirect the air flow from , e.g. , a horizontal axis to a the exception of the cyclone air inlet 178 and the cyclone air 
vertical axis without requiring a conduit with a 90 ° bend , outlet 180 , so that the dirt collection chamber 130 and dirt 
which would create increased back pressure . 60 collection region within the cyclone chamber 128 ( if any ) 

Optionally , the pre - motor filter 136 can include more than remains sealed . This may help prevent spilling of the dirt or 
one layer , and may include secondary pre - motor filter media , debris from within the cyclone unit 126 while it is being 
such as a felt layer 136a . Optionally , the felt layer 136a may transported for emptying . Once the user has arrived at the 
be positioned between the inner wall 298 and the conduit garbage can ( or other suitable dumping location ) , the 
274 or alternatively may be positioned in the air flow path 65 cyclone unit 126 can be opened ( for example by opening the 
between the outlet conduit 274 and the suction motor 124 . front door 216 or bottom wall as discussed herein ) . Alter 
For example , in the embodiments of FIGS . 6 and 11 , the felt natively , portions of the cyclone unit may be opened / 
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exposed when the cyclone unit 126 is detached to the main pre - motor filter housing can be independently openable 
body . For example , one wall of the cyclone unit 126 ( such and / or removable , for example as discussed herein and 
as the rear end wall ) may remain with the main body 106 , shown in FIGS . 7 and 10 . 
so that separating a portion of the cyclone unit 126 from the Referring to FIG . 6 , in this embodiment the pre - motor 
main body 106 opens a portion of the cyclone chamber 128 5 filter housing 134 , suction motor housing 125 remain and 
and / or the dirt collection chamber 130 . inlet conduit 146 remain in place and connected to the 

In some embodiments , other portions of the hand vacuum handle 110 ( i.e. as part of the main body 106 ) when the 
cleaner may be removable with the cyclone unit . For cyclone unit 126 is detached . In this configuration a user 
example , one or more of the dirty air inlet and conduit , may hold the handle 110 with one hand , to support the 

10 suction motor 124 , pre - motor filter 136 and dirty air inlet pre - motor filter housing , pre - motor filter , suction motor 
housing , suction motor , release actuator and the like 114 , while detaching and manipulating the cyclone unit 126 may be with the other hand . removable with the cyclone unit 126 as part of a removable The embodiment illustrated in FIG . 25-29 , FIGS . 22-24 assembly . Preferably , any such removable assembly may illustrate another examples of hand vacuums that are con also be configured to be removed as a generally sealed unit , 15 figured so that the cyclone unit 126 that is removable from 
but for an assembly air inlet and an assembly air outlet the main body 106 , while leaving the inlet 114 , pre - motor ( which may be any combination of the dirty air inlet or filter housing 134 and suction motor housing 125 in position . 
cyclone air inlet and the cyclone air outlet , pre - motor filter Alternatively , the removable portion of the hand vacuum 
housing outlet , motor housing outlet and / or clean air outlet ) . cleaner may include more than cyclone unit . 
This may help prevent dirt / debris from spilling , and may 20 Referring to FIGS . 8 and 30 , in these embodiments the 
help reduce the number of seals and connections in the air inlet conduit 146 and dirty air inlet 114 is coupled to the 
flow path required to accommodate the removal of the cyclone unit 126 and is detachable from the main body 106 
assembly . with the cyclone unit 126. In this embodiment the inlet 
Any configuration of the removable components can conduit 146 need not be detachable from the cyclone air inlet 

secured to the main body of the hand vacuum using any 25 178 , and the inlet conduit 146 may , for example , be inte 
suitable , releasable fasteners or locking mechanisms , includ grally formed with the cyclone unit 126. When configured in 
ing latches , rotary couplings and the like . this manner , detaching the cyclone unit 126 from the main 

Referring to FIGS . 1-6 , in this embodiment the removable body only interrupts the air flow path in one location — the 
assembly includes only the cyclone unit 126 ( including the interface between the cyclone air outlet 180 and the pre 
cyclone chamber 128 and dirt collection chamber 130 ) that 30 motor filter housing inlet 254 rather than two locations as 
is removable from the main body 106 for emptying ( see FIG . in the embodiment of FIGS . 1-7 . This may simply construc 

tion of the hand vacuum 100 and may reduce the number of 6 ) . In this example , the cyclone unit 126 is removable from seals required along the portion of the air flow path extend the main body as a substantially sealed unit , but for the ing between the inlet conduit 146 and the pre - motor filter cyclone air inlet 178 and cyclone air outlet 180 , which may 35 housing 134. However , in this embodiment the inlet conduit help a user transport the cyclone unit 126 to a garbage can 146 may need to be detached from the cleaning wand 150 ( or without spilling dirt from the dirt collection chamber . other tool ) when the cyclone unit 126 is removed for 
In this embodiment , when the cyclone unit 126 is emptying or the cleaning wand 150 could be carried along 

detached the cyclone air inlet 178 is separated from the air with the cyclone unit for emptying . In contrast , the embodi 
inlet conduit 146 , and the cyclone air outlet 180 is separated 40 ments of FIGS . 1-7 ( and others ) allow the cyclone unit 126 
from the pre - motor filter housing inlet 254. Gaskets and to be 
other suitable sealing members may optionally be provided Referring to FIG . 9 , in yet another embodiment , the hand 
at each of these interfaces to help provide a substantially air vacuum 100 may be configured so that the pre - motor filter 
tight seal when the cyclone unit is attached . housing 134 is separable from the main body 106 , either in 

In this configuration , removing the cyclone unit 126 45 isolation ( FIG . 10 ) , or in combination with the cyclone unit 
interrupts the airflow path in two locations , and replacing the 126 ( FIG . 7 ) . Optionally , the inlet conduit 146 may be 
cyclone unit re - establishes two fluid connections at the same configured to be removable along with these components , 
locations . Providing an openable interface between the inlet ( for example as illustrated in FIG . 8 ) so that the removable 
conduit 146 and the cyclone air inlet 178 may allow a user assembly includes the cyclone unit 126 , inlet conduit 146 
to inspect and / or access the cyclone air inlet 178 and the 50 and pre - motor filter housing 134. Alternatively , the nozzle 
downstream end of the inlet conduit 146 when the cyclone may remain attached to the main body as illustrated in FIG . 
unit 126 is detached . This may help facilitate cleaning or 9 . 
maintenance of the hand vacuum 100 , and may be helpful if In the embodiment of FIG . 9 , a user may remove all of the 
objects become lodged in the air flow path between the inlet " dirty " components from the main body in a single module , 
114 and the cyclone air inlet 178. Optionally , the cyclone 55 for emptying and / or cleaning . That is , the dirt collection 
unit 126 can be configured so that both fluid connections are chamber 130 and pre - motor filter 136 may both be removed 
simultaneously re - established when the cyclone unit 126 is in unison in a single operation . A user may then empty the 
attached . dirt chamber 130 and inspect and / or clean the pre - motor 

In the illustrated embodiment , the cyclone unit 126 can be filter 136 before re - attaching the components . This may help 
separated from the main body by translating the cyclone unit 60 remind a user to inspect the condition of the pre - motor filter 
126 in a generally axial , forward direction , in a generally 136 each time the dirt collection chamber 130 is emptied . As 
vertical , downward direction or in a combined forward and the pre - motor filter housing 134 is less likely to contain 
downward direction . loose dirt particles than the dirt collection chamber , remov 
When configured in this manner , removing the cyclone ing the cyclone unit 126 with the pre - motor filter housing 

unit 126 does not provide access to the interior of pre - motor 65 open may still be considered a generally sealed configura 
filter housing 134 or the pre - motor filter itself 136. Option tion ( but for the cyclone air inlet 178 and the open portion 
ally , in addition to have the removable cyclone unit , the of the pre - motor filter housing 134 ) as dirt from the dirt 
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collection chamber 130 is unlikely to escape via the open ing all of the components except for the handle ) , such as by 
portion of the pre - motor filter housing 134 . separating the handle 110 from the main body 100 , as 

Alternatively , the pre - motor filter housing 134 may be described herein . 
configured so that its upper wall 248 is also removable along Component Configurations 
with the cyclone unit 126. In this configuration , the pre- 5 The following is a description of different component 
motor filter housing 134 may be removable as a generally configurations that can be used in a hand vacuum cleaner . 
sealed unit , but for its air outlet 256 . These features may be used by itself in any surface cleaning 

Optionally , the suction motor housing and suction motor apparatus or in any combination or sub - combination with 
therein may be part of the removable assembly , and may be any other feature or features described herein . For example , 
separable from the pre - motor filter housing , handle and 10 any of the component configurations described herein may 
other portions of the hand vacuum . For example , FIG . 31 be used with any of the cyclone units , dirt collection 
illustrates an embodiment of a hand vacuum 100 in which chambers , cyclone chamber , emptying methods , pre - motor 
the suction motor housing 125 is connected to the cyclone filter housings , pre - motor filters , removable component con 
unit 126 , and is separable from the pre - motor filter housing figurations , dual mode operable door lock , handle , on - board 
134 along with the cyclone unit 126. In addition to the 15 power source arrangements , wands , surface cleaning heads , 
suction motor housing 125 , the inlet conduit 146 is also information display devices , power switches and controls , 
connected to the cyclone unit 126 , such that the removable air flow configurations , suction motors , reconfigurable vacu 
assembly in this embodiment includes the conduit 146 , ums , clean air outlet configurations , onboard chargers , 
cyclone unit 126 and suction motor housing 125 , along with power operating modes and other features described herein . 
the suction motor 124 therein . In this arrangement , separat- 20 In some embodiments , a suction motor is provided in an 
ing the removable assembly interrupts the air flow path in upper portion of a hand vacuum 100 ( see for example FIGS . 
two locations ( between the cyclone air outlet 180 and the 8 , 11 , 22 and 27. As exemplified , the suction motor may be 
pre - motor filter housing inlet 254 , and between the pre oriented generally vertically or generally horizontally . Fur 
motor filter housing outlet 256 and the suction motor hous ther , as exemplified in FIG . 27 , the air flow through the 
ing inlet 300 ) . In this embodiment , the removable assembly 25 motor may be in an opposite direction to the air flow through 
would be sealed but for the air inlet 114 , the cyclone air the air treatment member . In any such design , one or more 
outlet 180 suction motor inlet 300. While this assembly energy storage members may be provided in a lower portion 
includes three openings 114 , 180 and 300 , each of the of the hand vacuum 100 , such as in a lower portion of the 
openings are spaced apart from the dirt collection chamber main body and / or in a lower portion of the handle . 
130 so that the dirt collection chamber 130 can still be 30 In some embodiments , the suction motor 124 and pre 
considered to be generally sealed . In other words , even motor filter 136 may each be located rearwardly of the air 
though there are three openings , the location of the openings treatment member . For example , referring to FIG . 5 , in this 
reduces the likelihood that any dirt or debris from the dirt example the suction motor 124 and pre - motor filter 136 are 
collection chamber 130 could leak out of the cyclone unit via both located rearward of a plane 258 that contains the rear 
the openings such that the user can carry and handle the 35 end wall 186 of the cyclone chamber 128 and the cyclone air 
removable assembly without spilling its contents . outlet 180. Alternatively , portions of the suction motor 

This configuration may also interrupt the electrical con and / or pre - motor filter may extend forwardly of the plane 
nections between the suction motor 124 and the power 258 , such that they vertically overlap the cyclone chamber 
source and / or main power switch ( or button ) of the hand 128 . 
vacuum . In the illustrated example , the hand vacuum 40 In other embodiments , the suction motor may be posi 
includes battery packs 174 in the handle 110 , and therefor tioned forward of a rear side of the pre - motor filter and 
includes a pair of detachable , mating electrical connectors to optionally forward of the front side of the pre - motor filter 
provide power to the suction motor when it is connected to ( see for example FIG . 36 ) . If a battery pack 174 is provided 
the pre - motor filter housing . The connectors may be of any in a lower portion of the handle as exemplified in FIG . 36 , 
suitable configuration , such as mating pins 302 and sockets 45 then components of the hand vacuum 100 that have signifi 
304. Alternatively , instead of providing detachable electrical cant weight may be provided at both the upper and lower 
connections , the batteries or power cord and main power ends of the hand vacuum 100 and also longitudinally spaced 
switch may be provided in the suction motor housing 125 or from each other ( i.e. essentially on a diagonal ) . An advan 
in other portions of the main body 106 that are not separable tage of this design is that the centre of gravity may be 
from the suction motor housing , or that separate along with 50 positioned centrally with respect to the vertical height of the 
the cyclone unit . hand vacuum 100 but is moved forwardly . 

In this embodiment , the pre - motor filter housing 134 may As also exemplified in FIG . 36 , the suction motor may be 
be configured so that the front wall 248 is openable in positioned above the air treatment member . As exemplified , 
addition to , or optionally instead of opening rear wall 250 . the suction motor axis 240 is substantially parallel to , e.g. 
The front wall 248 can be connected using the same type of 55 + 20 ° , 1150 , 210 ° , or + 5 ° , and laterally ( vertically ) offset 
hinge mechanism illustrated with respect to the rear wall above the cyclone axis 132. Optionally , a projection of the 
250 , may be detachable or may be attached using any other inlet conduit axis 148 may intersect the suction motor 124 
suitable type of mechanism . In this illustrated configuration , ( See also FIG . 11 ) . It will be appreciated that , as exemplified 
the front wall 248 is covered by the cyclone unit 126 and in FIG . 11 , only a portion of the suction motor may be 
suction motor housing 125 when the hand vacuum 100 is in 60 located above the air treatment member . 
used , and is revealed and is openable when the cyclone unit Handle 
126 and suction motor housing 125 are removed . The following is a description of different features of a 

Optionally , instead of separating one or more components handle that can be used in a hand vacuum cleaner . These 
from the portion of the hand vacuum 100 that includes the features may be used by itself in any surface cleaning 
handle 110 , the hand vacuum may be configured such that 65 apparatus or in any combination or sub - combination with 
the handle 110 is detachable from the rest of the components any other feature or features described herein . For example , 
( or it can be understood as the removable assembly includ any of the removable assembly configurations described 
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herein may be used with any of the cyclone units , dirt vacuum , and the full height from the lower end 123 to the 
collection chambers , cyclone chamber , emptying methods , upper end 122. In this arrangement , the pre - motor filter 
pre - motor filter housings , pre - motor filters , removable com housing 134 and filter 136 have a height 137 ( FIG . 30 ) in the 
ponent configurations , component configurations , dual vertical direction ( i.e. a direction orthogonal to the cyclone 
mode operable door lock , on - board power source arrange- 5 axis 132 in this example ) that is greater than the height 129 
ments , wands , surface cleaning heads , information display ( FIG . 30 ) of the cyclone chamber 128 , and greater than the 
devices , power switches and controls , air flow configura height 127 ( FIG . 30 ) of the entire cyclone unit 126 in the 
tions , suction motors , reconfigurable vacuums , clean air orthogonal direction . In this embodiment , the handle 110 is 
outlet configurations , onboard chargers , power operating only connected to the rear wall 250 of the pre - motor filter 
modes and other features described herein . 10 housing 134. That is , both the upper and lower ends 306 and 
A hand vacuum in accordance with one or more of the 308 are connected to the rear wall 250 , and the handle 110 

features described herein may include any suitable type of is not directly connected to the suction motor housing 125 or 
carry handle . Referring to FIGS . 1 to 4 , in the one embodi other portions of the main body 106. In this embodiment , a 
ment the handle 110 is located at the rear end 120 of the hand projection of the cyclone axis 132 intersects the pre - motor 
vacuum 100. Optionally , the handle may include upper and 15 filter housing 134 , filter 136 , the hand grip portion 310 and 
lower ends 306 and 308 , and either one ( FIG . 13 ) or both of finger gap 316. A projection of the motor axis 240 and the 
the upper and lower ends 306 and 308 ( FIGS . 3 and 4 ) can inlet conduit axis 148 both extend above the hand grip 310 , 
be connected to the main body . and optionally one or both of the axes 148 and 240 may 

Referring also to FIG . 5 , in this embodiment , the upper interest the upper end 306 . 
end 306 of the handle 110 is positioned at an elevation that 20 Optionally , the handle may only be connected to the main 
is between the upper and lower ends of the suction motor body at one of its ends , instead of both the upper and lower 
housing 125 , and the suction motor 124 itself , and is ends , such that there is only a single point of contact / 
connected to the side wall of the suction motor housing 125 . connection between the handle and the rest of the main body . 
The lower end 308 of the handle 110 is positioned at an In the embodiment of FIG . 13 , the handle 110 is only 
elevation that is between the end wall 248 and 250 of the 25 connected to the suction motor housing 125 at its upper end 
pre - motor filter housing 134 , and between the upper and 306 , and the lower end 308 is not connected to the main 
lower ends of the pre - motor filter 136 , and is connected to body 106. Alternatively , the handle may only be connected 
the side wall 252 of the pre - motor filter housing 134 . at its lower end . 

In an alternative embodiment , as shown in FIG . 12 , the On Board Power Source Arrangement 
uppers end 306 of the handle 110 is positioned at an 30 The following is a description of different on board power 
elevation that is between the end wall 248 and 250 of the source configurations that can be used in a hand vacuum 
pre - motor filter housing 134 , and between the upper and cleaner . These features may be used by itself in any surface 
lower ends of the pre - motor filter 136 , and is connected cleaning apparatus or in any combination or sub - combina 
the side wall 252 of the pre - motor filter housing 134. The tion with any other feature or features described herein . For 
lower end 308 of the handle is at an elevation that is between 35 example , any of the on board power source configurations 
the upper and lower ends of the suction motor housing 125 , and features described herein may be used with any of the 
and the suction motor 124 itself , and is connected to the side cyclone units , dirt collection chambers , cyclone chamber , 
wall of the suction motor housing 125 . emptying methods , pre - motor filter housings , pre - motor 

In both embodiments , an elongate pistol - grip style hand filters , removable component configurations , component 
grip portion 310 extends upwardly and forwardly along a 40 configurations , dual mode operable door lock , handle con 
hand grip axis 312 ( FIG . 3 ) between upper and lower ends figurations , wands , surface cleaning heads , information dis 
306 and 308 , when the hand vacuum is oriented so that the play devices , power switches and controls , air flow configu 
upper end is disposed above the lower end . In the illustrated rations , suction motors , reconfigurable vacuums , clean air 
embodiment , the hand grip axis 312 forms an acute angle outlet configurations , onboard chargers , power operating 
314 , relative to a vertical axis . The angle 314 can be any 45 modes and other features described herein . 
suitable angle , and preferably is between about 5-850 , and Optionally , the hand vacuum cleaner may be powered by 
may be between about 20-60 ° . an electrical cord 104 , such as illustrated in FIG . 2. In such 

In this configuration , a finger gap 316 for receiving the embodiments , the suction motor 124 may run on AC power 
fingers of a user is formed between the hand grip 310 and the supplied from a wall socket . Alternatively , or in addition to 
main body 106. In the embodiments of FIGS . 3-5 , 12 and 13 , 50 be powered by an electrical cord , the hand vacuum cleaner 
the finger gap 316 is partially bounded by the hand grip 310 , may include one or more onboard power sources . The power 
the upper end 306 of the handle , the lower end 308 of the sources may be any suitable device , including , for example 
handle , a portion of the suction motor housing 125 and a one or more batteries and / or battery packs 174. Optionally , 
portion of the pre - motor filter housing 134. As illustrated in the batteries and battery packs may be rechargeable or may 
FIG . 5 , in this configuration a projection of the cyclone 55 be replaceable , non - rechargeable batteries . 
chamber axis 132 intersects the hand grip 310 and the finger In some embodiments , the battery packs 174 used in the 
gap 316 , as well as passing through the pre - motor filter hand vacuum may be provided at a single location , for 
housing 134 . example as one large battery pack . Alternatively , battery 

In the embodiments of FIG . 5 , the handle 110 is posi packs may be provided in multiple locations within the hand 
tioned such that a projection of the inlet conduit axis 148 is 60 vacuum , and optionally within the wand 150 , surface clean 
above the hand grip portion 310 when the inlet conduit axis ing head 154 and other auxiliary tools . Positioning battery 
148 is horizontally disposed ( as illustrated in FIG . 5 ) . packs 174 at two or more locations may help distribute the 
Alternatively in other embodiments , the handle and inlet weight of the batteries , and may affect the hand feel and / or 
conduit can be positioned so that a projection of the inlet perceived balance of the hand vacuum . 
conduit axis does intersect the hand grip portion . Optionally , battery packs 174 may be positioned generally 

In the embodiment of FIGS . 25 and 27 , pre - motor filter opposite each other on opposite sides of a central plane or 
housing 134 extends over the entire rear end of the hand axis of the hand vacuum , for example toward the upper end 

65 



US 10,813,510 B2 
49 50 

122 and lower end 123 of the hand vacuum 100. In this and one positioned in the lower end 308 of the handle 110 . 
configuration , the weight of one battery pack 174 may at Both battery packs are electrically connected to the suction 
least partially offset / counterbalance the weight of the oppos motor 124 and the power switch 318 that can be used to 
ing battery pack 174. For example , providing upper and control the suction motor 124 ( described in more detail 
lower battery packs 174 may help reduce the torque expe- 5 herein ) . Optionally , internal electronics 320 may be located 
rienced by the user if she rotates the hand vacuum about a within the hand grip portion 310 ( in addition to or as an 
longitudinal rotation axis . In such a configuration , a projec alternative to a third battery pack 174 ) as shown using 
tion of the cyclone axis 132 may intersect the handle 110 at dashed lines , or may be located in the main body 106. The 
a location that is between the upper and lower battery packs battery packs are optionally connected in series with each 
174 . 10 other , or alternatively in parallel with each other . In this 

Optionally , the handle 110 may be configured so that the embodiment , the battery packs 174 are configured to have 
upper and lower battery packs 174 are located as close as generally the same mass , which may help provide a balanced 
possible to the longitudinal rotation axis , which may help configuration where the overall centre of mass of the bat 
further reduce the torque experienced by the user . Having an teries 322 is proximate the middle of the hand grip portion 
unbalanced mass above the rotation axis may result in a 15 310 . 
tendency for the instability because the resulting moment Optionally , the upper and lower ends 306 and 308 of the 
force will urge the top - heavy hand vacuum to rotate about handle , and hand grip portion 310 if applicable , can be 
the rotation axis when in use , which may contribute to user openable to allow access to the battery packs 174 . 
discomfort and / or fatigue . Having an unbalanced mass Power Source in Wand 
below the rotation axis may have a generally stabilizing 20 The following is a description of different features of a 
effect , but may also require additional torque input from the wand with an onboard power source that can be used in a 
user if they wish to rotate the hand vacuum about the axis . hand vacuum cleaner . These features may be used by itself 
Positioning the battery packs and other vacuum components in any surface cleaning apparatus or in any combination or 
to help reduce such unbalanced configurations may help sub - combination with any other feature or features described 
improve the user experience with the hand vacuum . Option- 25 herein . For example , a wand with an onboard power source 
ally , the hand vacuum may be configured so that its center may be used with any of the cyclone units , dirt collection 
of gravity lies on the rotation axis , which may help reduce chambers , cyclone chamber , emptying methods , pre - motor 
or even eliminate the unbalanced mass concerns . filter housings , pre - motor filters , removable component con 

In some embodiments , battery packs 174 may be posi figurations , component configurations , dual mode operable 
tioned within the handle 174. Optionally , the handle 110 30 door lock , handle configurations , on - board power source 
may include only one battery pack 174 , which may be arrangements , wands , surface cleaning heads , information 
positioned in the upper end ( FIG . 9 ) , lower end ( FIG . 10 ) or display devices , power switches and controls , air flow 
hand grip portion ( FIG . 12 ) . In other embodiments , two configurations , suction motors , reconfigurable vacuums , 
battery packs 174 may be positioned within the handle , and clean air outlet configurations , onboard chargers , power 
optionally may be positioned in the upper and lower ends 35 operating modes and other features described herein . 
( FIGS . 5 , 13 , 16 , 27 and 36 ) , or alternatively in one of the As an alternative to providing battery packs 174 in the 
upper and lower ends and in the hand grip portion 310. In handle 110 , or optionally in addition to the battery packs in 
further embodiments , three battery packs 174 may be pro the handle , the wand 150 that is connectable to the hand 
vided within the handle 110 , with one battery pack 174 being vacuum 100 may be configured to include one or more 
positioned in each of the upper end 306 , hand grip portion 40 battery packs 174. Providing battery packs 174 in the wand 
310 and lower end 308 ( see dashed lines in hand grip 310 150 may help provide some additional power when the hand 
FIG . 5 ) . Positioning battery packs 174 in this manner may vacuum 100 is connected to the wand 150 , and / or to the 
help reduce the forward / backward moment forces experi surface cleaning head 154 via the wand 150. For example , 
enced by a user holding the hand grip 310 , and in some the extra power in wand batteries 174 may be used to help 
configurations the weight of the battery pack 174 may help 45 power the brush motor 172 in the surface cleaning head 154 
offset the weight of the suction motor 124 and cyclone unit and / or help power the suction motor 124. If the battery packs 
126 that are positioned forward of the hand grip 310 . 174 are supported in the wand 150 , the additional mass of 
Similarly , other portions of the on board power source , such the wand battery pack 174 can be left behind with the wand 
as electronics and controllers , transformers and the like may 150 when a user detaches the hand vacuum 100 for above 
be located in any suitable location , including in at least one 50 floor cleaning . This may help reduce the weight of the hand 
of the upper end , lower end and hand grip . vacuum 100 , while still providing a desired level of power 

Each battery pack 174 may include any suitable number when operating in the floor cleaning mode . 
of cells , and may include , for example , 3 cell 18560 lithium Optionally , providing batteries 174 in the wand 150 
ion batteries . If two battery packs 174 are connected in and / or surface cleaning head 154 itself , may allow the floor 
series , the may create a 6 cell 22V Li - ion power source . Any 55 cleaning components to be substantially self - powered , 
number of cells may be used to create a power source having which may eliminate the need for providing an electrical 
a desired voltage and current , and any type of battery may connection between the hand vacuum 100 and the wand 150 . 
be used , including NiMH , alkaline and the like . If only one Alternatively , an electrical connection can be provided 
battery pack 174 is to be used , in either the upper or lower between the hand vacuum 100 and the wand 150 , and 
end of the handle , a comparable counterweight may be 60 between the wand 150 and surface cleaning head 154 , and 
provided in the opposing end of the handle . A non - electrical the batteries 174 ( in the wand or hand vacuum ) can be 
counterweight ( such as a piece of metal or plastic ) may help connected in any suitable configuration , including in series 
offset the weight of the battery pack 174 in much the same with each other or in parallel with each other , or may be 
manner as the second battery pack illustrated in this embodi switchable from parallel to series connection to change the 
ment . 65 voltage and / or run time for different applications . Option 

In the embodiment of FIG . 5 , the hand vacuum includes ally , all of the batteries can provide at least some power to 
two battery packs 174 , one positioned in the upper end 306 the suction motor 124 and at least some power to the surface 
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cleaning head 154. This may help provide longer run times , able handle may allow the handle to be connected to a 
higher suction levels or both as compared to only using the charger or the like to recharge the batteries , without requir 
power supplied from the hand vacuum . ing the entire hand vacuum to be manipulated . 

For example , when the wand 150 is used in floor cleaning If the handle 110 includes electrified components , in 
mode to clean carpet with a brush motor 172 , the batteries 5 addition to providing a mechanical connection the attach 
174 may be switched to series to give a higher combined ment mechanism may include at least one electrical con 
voltage and to provide higher suction motor power 124 . nector to provide an electrical connection between the 
Alternatively , the wand battery 174 may be switched in handle 110 and the rest of the hand vacuum 100 . 
parallel with the hand vacuum batteries 174 when used in Further , if a power switch 318 is provided on , and is 
hard floor cleaning to provide lower suction motor power 10 removable with the handle 110 , the same power switch 318 
but a longer run time . that is used to control the suction motor 124 ( when the 

Like the battery packs 174 in the handle , the battery pack handle 110 is connected to the hand vacuum 100 ) may be 
174 in the wand may optionally be removable , for recharg used to control another device ( when the handle is connected 
ing or replacement , or may be rechargeable in situ . to that device as described herein ) . For example , a handle 

In FIGS . 40 and 41 , one embodiment of a wand 150 with 15 110 that contains batteries 174 and includes a power switch 
an integrated battery pack 174 is illustrated . In this example 318 may be used to power and control the hand vacuum 100 , 
the wand 150 includes an air flow channel 324 and a battery and may also be used to power and control a steam mop , 
compartment 326 that houses a rechargeable battery pack sweeper , drill , saw , extractor and / or other devices . 
174. The compartment is covered by a cover 328 , which may Optionally , more than one handle 110 can be provided to 
be removed to access or remove the battery pack 174. 20 a user , such that if the batteries of one handle run down 
Wiring 330 in the wand may extend between the electrical during use , the user can simply replace the entire handle 
connectors at both ends of the wand , to connect to the hand assembly 110 ( and optionally the power switch 318 ) and 
vacuum 100 and the surface cleaning head 154. The battery continue using the app atus , rather than having to replace 
pack 174 may be removed for charging , or alternatively may the individual batteries or wait to recharge a given handle . 
be charged by applying charging power to the electrical 25 FIGS . 2-4 , shows one embodiment of a removable handle 
connectors at one end of the wand 150 . 110. In this embodiment the handle 110 is mechanically 
Removable Handle connected to the main body 106 at the upper and lower ends 

The following is a description of different features of a of the handle , and is secured in place using a single latch at 
removable handle that can be used in a hand vacuum cleaner . the upper end 306. The latch can be released by pressing the 
These features may be used by itself in any surface cleaning 30 release actuator that is provided in the form of button 332 . 
apparatus or in any combination or sub - combination with The button 332 is mounted to the upper end 306 , and is 
any other feature or features described herein . For example , removable with the handle 110 as illustrated . In this 
any of the removable assembly configurations described example , the same button 332 could be used to release the 
herein may be used with any of the cyclone units , dirt handle 110 from other devices to which it can be connected . 
collection chambers , cyclone chamber , emptying methods , 35 In this embodiment , the handle 110 includes the power 
pre - motor filter housings , pre - motor filters , removable com switch 318 and a plurality of batteries 174 ( see also FIG . 5 ) . 
ponent configurations , component configurations , dual Therefore , in this embodiment , the upper and lower ends of 
mode operable door lock , handle configurations , on - board the handle 306 and 308 are also provided with electrical 
power source arrangements , wands , surface cleaning heads , connectors 334 that can inter - engage with compatible elec 
information display devices , power switches and controls , 40 trical connectors 336 on the main body 106. Engagement 
air flow configurations , suction motors , reconfigurable vacu between the electrical connectors 334 and 336 can provide 
ums , clean air outlet configurations , onboard chargers , an electrical connection between the batteries 174 and power 
power operating modes and other features described herein . switch 318 and the suction motor 124 , and optionally can 

Optionally , the handle 110 may be removable from the help strengthen the connection . In this arrangement , detach 
rest of the hand vacuum . The handle 110 can be secured to 45 ing the handle 110 interrupts the supply of power to the 
the rest of the main body 106 using any suitable attachment suction motor 124 , and the suction motor 124 is not operable 
mechanism , including mechanical latches , retention catch or with the handle 110 is detached . 
any other mechanism attachment structure capable of being Optionally , the handle 110 may be configured so that it 
released to disengage and remove the handle . the like . can be connected to one or more other devices / apparatuses , 
Optionally , the actuators for releasing the attachment 50 in addition to the hand vacuum . For example , the same 
mechanism may be provided on the main body 106 ( and handle that is used with the hand vacuum could be connect 
remain with the main body when the handle is removed ) , or able to another vacuum , power tool , cleaning device ( such as 
alternatively may be provided on the handle 110 such that a mop , steam cleaner , carpet extractor , etc. ) or any other 
the actuator is removable with the handle . Optionally , each suitable device . If the handle includes onboard batteries , the 
connection between the handle 110 and the main body 106 55 same batteries that were used to power the hand vacuum 
may be provided with a dedicated locking mechanism ( for could also be used to power the other device ( s ) that the 
example at both the upper 306 and lower 308 ends of the handle can be connected to . 
handle 110 ) . Alternatively , a single locking mechanism may For example , referring to FIG . 44 a common handle 
be used , regardless of the number of physical connections configuration could be used in combination with an upright 
between the handle 110 and the main body 106. Using a 60 vacuum cleaner 342 , a lift away vacuum cleaner 344 , a 
single locking mechanism may help simplify the unlocking power head vacuum cleaner 346 , a stick vacuum cleaner 
and removable of the handle 110 . 348 , a sweeper 350 , alternative hand vacuums 352 , a hot 

Optionally , the handle 110 may include one or more mop cleaning device 354 , a spray mop cleaning device 356 , 
operating components of the hand vacuum , such as one or a drill 358 , a saw 360 , a steam window cleaner 362. The 
more battery packs , electronics , controllers , circuit boards , 65 handle 110 with onboard battery packs may provide different 
display members , power switches and the like . If the handle power profiles and / or power modes when connected to 
contains one or more battery packs 174 , providing a remov different devices . Some cleaning units and / or wands from 
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existing products , such as some of the products available filters , removable component configurations , component 
under the Shark® brand from SharkNinja Operating LLC , configurations , dual mode operable door lock , handle con 
may be designed to connect to the handle 110 . figurations , on - board power source arrangements , wands , 

Referring to FIGS . 15-19 , another embodiment of a surface cleaning heads , power switches and controls , air 
detachable handle 110 is illustrated . In this embodiment the 5 flow configurations , suction motors , reconfigurable vacu 
handle includes two internal battery packs 174 ( FIG . 16 ) , ums , clean air outlet configurations , onboard chargers , and includes a main power switch in the form of a finger - grip power operating modes and other features described herein . 
trigger 318. The handle also includes the display screen 364 Optionally , the hand vacuum may include one or more as described herein . This embodiment includes electrical 
connectors 334 and 336 to electrically connect the batteries 10 For example , the hand vacuum may include one or more information display devices to provide information to a user . 
174 to the main body 106 ( i.e. to the suction motor ) , and can lights to indicate when the suction motor is on , and its also include data / signal type connections ( integrated with 
the connectors 334 and 336 ) , if needed , to receive status current power level ( if applicable ) , current battery charge 
information from the main body that can be shown on the level and the like . The hand vacuum may also include one 
display screen 364. This signal connector can allow control 15 or more display screens , such as an LCD display , LED 
signals to be travel between electronics in the handle 110 and screen , OLED screen and the like . The screen , and associ 
electronics in other portions of the hand vacuum ( if any ) or ated electronics , may be used to display status information . 
other device to which the handle can be attached . Optionally , Optionally , the information display devices may be provided 
the signal connector can also be connectable to the other on detachable portions of the hand vacuum , such as the 
types of devices that the handle can be connected to , and the 20 handle . Optionally , the information display device may be 
content of the display screen 364 can be matched to the connectable to other apparatuses , for example if the handle 
particular device being used . For example , when connected is connected to a different apparatus , and the information 
to the hand vacuum 100 , the screen 364 may show battery displayed may be customized for each type of apparatus that 
power levels , suction motor operating mode , surface clean can be connected to the handle . 
ing head mode and the like . However , when connected to a 25 In the embodiment of FIG . 15 , the hand vacuum includes 
drill , for example , the display screen 364 may show battery an information display device in the form of a displace power levels , drill speed , drill operating mode and the like . screen 364 that is provided on the upper end 306 of the If connected to a steam mop , the display screen 364 may handle 110. The screen 364 is configured to display the show water level , reservoir temperature and the like . power mode and battery charge status . In this embodiment , the button 332 for disengaging the 30 If the handle 110 is removable , the screen 364 ( and / or locking mechanism that secures the handle 110 to the main lights or other information display devices ) can be remov body is provided on the lower end 308 of the handle 110 . able with the handle 110. Optionally , the screen can be The handle 110 in the embodiment of FIGS . 37 and 38 has 
an analogous configuration , but the release button 332 configured to show information about whatever apparatus is 
remains on the main body 106 rather than being removable 35 connected to the handle , so that the same screen can be used 
with the handle 110 . for multiple apparatuses . This may reduce the need to 

Optionally , the handle 110 may include an additional provide screens or the like on each separate apparatus that 
support panel that is spaced from the hand grip portion 310 can be connected to the handle . 
and extends between the upper and lower ends 306 and 308 Main Power Switch 
of the handle 110. This support panel can be positioned so 40 The following is a description of different features of a 
that it defines part of the perimeter of the finger gap 316 , and main power switch that can be used in a hand vacuum 
may be configured to be attachable to a variety of different cleaner . These features may be used by itself in any surface 
devices . Providing a support panel may help strengthen the cleaning apparatus or in any combination or sub - combina 
handle 110 and may help reduce the loads and stresses that tion with any other feature or features described herein . For 
are carried by the hand grip portion 310. Providing a support 45 example , any of the removable assembly configurations 
panel may also provide a relatively larger engagement described herein may be used with any of the cyclone units , 
surface on the handle 110 , as compared to only having the dirt collection chambers , cyclone chamber , emptying meth 
areas of the upper and lower ends 306 and 308. This may ods , pre - motor filter housings , pre - motor filters , removable 
allow the handle 110 to be connected more securely to component configurations , component configurations , dual 
different devices , and / or the support panel may including 50 mode operable door lock , handle configurations , on - board 
different mounting hardware / features for connecting to dif power source arrangements , wands , surface cleaning heads , 
ferent devices . information display devices , controls , air flow configura 

Referring to FIG . 45 , one embodiment of a handle 110 tions , suction motors , reconfigurable vacuums , clean air 
that includes an additional support panel 366 forward of the outlet configurations , onboard chargers , power operating 
hand grip portion 310 is illustrated . In this embodiment , the 55 modes and other features described herein . 
finger gap 316 is entirely bounded by the handle 110. This Optionally , the power switch that controls operation of the 
handle may be used as an alternative to any of the detachable suction motor ( either on / off or variable power levels or both ) 
handles described herein . can be provided on the handle , for example by establishing 
Information Display Device a power connection between the batteries in the handle and 

The following is a description of an information display 60 the suction motor ( or other portion of the hand vacuum ) . The 
device that can be used with a hand vacuum cleaner . These power switch can be provided in any suitable configuration , 
features may be used by itself in any surface cleaning including a button , rotary switch , sliding switch , trigger - type 
apparatus or in any combination or sub - combination with actuator and the like . The switch may also be configured to 
any other feature or features described herein . For example , control other aspects of the hand vacuum ( brush motor 
an information display device may be used with any of the 65 on / off , etc. ) or may be configured entirely as a control switch 
cyclone units , dirt collection chambers , cyclone chamber , that controls some functions of the hand vacuum but does 
emptying methods , pre - motor filter housings , pre - motor not control the suction motor . Optionally , instead of being 
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provided on the handle , the switch may be provided on the tions , suction motors , reconfigurable vacuums , clean air 
main body ( such as on the motor housing or other suitable outlet configurations , onboard chargers , power operating 
locations ) . modes and other features described herein . 

Referring to FIG . 2 , in one embodiment the handle Optionally , at least a portion of the air flow path between 
includes a power switch in the form of a button 318 that is 5 the dirty air inlet 114 and the clean air outlet 116 may flow 
located toward the rear portion of the upper surface of the through the handle 110. This may help facilitate a variety of 
upper end 306 of the handle 110. Alternatively , as shown in different air flow path configurations and clean air outlet 116 the embodiment of FIG . 22 , the power switch 318 may be locations . This may also allow at least some of the air being provided on the rear face of the upper end 306 of the handle . exhausted by the suction motor 124 to flow over , and In either of these positions , a user may be able to access the 10 optionally help cool , operating components that are located button 318 while holding the hand vacuum via the hand grip . in the handle . Examples of such components may include Referring to FIG . 15 , in another embodiment of the 
handle 110 the main power switch is provided in the form of batteries 174 , controllers , circuit boards , chargers , other 

internal electronics 320 and the like . Internal electronics 320 a trigger 318 that is located on the front side of the hand grip 310 , in a location that allows a finger of the user to activate 15 may include any combination of circuitry , electronic com 
the trigger 318 . ponents , hardware ( e.g. processor ( s ) and memory ) , software 

Optionally , the buttons or triggers illustrated may be used and / or firm ware . One example of such electronics can 
to provide different functions for difference powered include a printed circuit board ( PCB ) FIG . 11 illustrates an 
devices , if the handle 110 is connected to different devices . embodiment of a hand vacuum in which the handle 110 is 
For example a button or trigger 318 may be used to select 20 hollow and includes an internal air flow passage . The handle 
different power profiles ( high power vs. low power ) , or other air flow passage has an inlet end 368 that is located toward 
device functions . Optionally , the function of the switch 318 the top 306 of the handle downstream from the suction 
may be displayed on suitable display device , such as the motor 124 , and an outlet end 370 that is located toward the 
screen 364 described herein . bottom 308 of the handle . This may help channel the air 

Optionally , the power switch 318 for the hand vacuum 25 through substantially the entire length of the hand grip 310 . 
100 may be provided on the main body or other suitable In this embodiment , virtually all of the air exhausted from 
location . If provided on the main body 106 , the power switch the suction motor 124 is routed through the handle , and the 
may be located generally proximate to the handle 110 so that clean air outlet 116 is provided in the form of a plurality of 
the switch can be operated using the same hand that is holes 370 that are formed in the lower end 308 of the handle . 
holding the hand grip 310 . 30 Air entering the inlet end is directed through the handle 110 

Optionally , any of the power switches 318 described and exits via the holes 370. In this configuration , the air can 
herein may also be configured to control the power supplied flow around and cool components that are located at the 
to the wand 150 , surface cleaning head 154 and / or other upper end 306 of the handle , at the lower end 308 of the 
device . For example , a single switch 318 may be operable to handle and / or within the hand grip portion 310. In the 
control both the suction motor 124 and the brush motor 172 35 illustrated embodiment , some examples of such components 
( FIG . 1 ) , along with lights and any other electrified elements are shown in dashed lines , and include the optional upper 
provided on the wand 150 , surface cleaning head 154 or any battery back 174 , the optional lower battery pack 174 and an 
other tool or attachment . The switch 318 may optionally be optional component ( such as a third battery back 174 or 
a two position switch and may be configured so that all of electronics 320 ) that is located within the hand grip 310 . 
the electrical components are switched on an off together 40 The embodiment of FIG . 39 illustrates another example of 
( i.e. brush motor 172 is always on when the suction motor a handle 110 that is hollow such that the exhaust from the 
124 is on ) . Alternatively , the switch 318 may be a multi motor 124 can flow through the handle to cool the battery 
position switch and may be configured to provide indepen packs 174 , and can be exhausted via holes 370 in the upper 
dent control of the different electrical components ( i.e. the and lower ends 306 and 308 of the handle . 
brush motor 172 may be switched on or off while the suction 45 Suction Motor 
motor 124 is running ) . Instead of controlling multiple elec The following is a description of different configurations 
trical devices with a common switch 318 , the hand vacuum and orientations of suction motors that can be used in a hand 
cleaner may be provided with multiple switches 318 , inde vacuum cleaner . These features may be used by itself in any 
pendent from each other and operable to control one or more surface cleaning apparatus or in any combination or sub 
electrical devices . For example , the hand vacuum may 50 combination with any other feature or features described 
include a power switch 318 for controlling the suction motor herein . For example , any of the motor configurations and 
124 and a separate switch 318 on the surface cleaning head orientations described herein may be used with any of the 
154 ( FIG . 1 ) for controlling the brush motor 172 . cyclone units , dirt collection chambers , cyclone chamber , 
Airflow Through Handle emptying methods , pre - motor filter housings , pre - motor 

The following is a description of different features of an 55 filters , removable component configurations , component 
air flow path through a hand vacuum cleaner . These features configurations , dual mode operable door lock , handle con 
may be used by itself in any surface cleaning apparatus or in figurations , on - board power source arrangements , wands , 
any combination or sub - combination with any other feature surface cleaning heads , information display devices , power 
or features described herein . For example , any of the remov switches and controls , air flow configurations , reconfigu 
able assembly configurations described herein may be used 60 rable vacuums , clean air outlet configurations , onboard 
with any of the cyclone units , dirt collection chambers , chargers , power operating modes and other features 
cyclone chamber , emptying methods , pre - motor filter hous described herein . 
ings , pre - motor filters , removable component configura The suction motor 124 used in the hand vacuum may be 
tions , component configurations , dual mode operable door of any suitable design and configuration that is sufficient to 
lock , handle configurations , on - board power source arrange- 65 impart a desired air flow through the hand vacuum . For 
ments , wands , surface cleaning heads , information display example , the suction motor may include a fan and / or impel 
devices , power switches and controls , air flow configura ler to help generate the desired air flow . 
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In each of the embodiments described herein , the suction Referring to FIG . 27 , in another embodiment the suction 
motor 124 is disposed within the motor housing 125 and motor 124 is arranged generally horizontally and is oriented 
rotates about the motor axis 240. In the embodiment of so that the inlet end 242 of the suction motor 124 is the rear 
FIGS . 1-10 , the motor 124 is arranged vertically and is end , and air travelling through the suction motor 124 exits 
located forward of the handle 110 , above and overlying the 5 in a generally forward direction . In the illustrated configu 
pre - motor filter 136 and rearward of the cyclone unit 126 . ration , air flowing through the suction motor 124 travels in 
Optionally , as illustrated , the suction motor 124 and the substantially the opposite direction as air entering the inlet 
motor housing 125 can be positioned in may be entirely conduit 146 , and in the substantially opposite direction as air 
forward of the handle 110 , such that there is no overlap exiting the cyclone chamber via the air outlet 180. While 
between the motor housing 125 or suction motor 124 and 10 illustrated in combination with a generally planar pre - motor 
portions of the handle 110 ( such as the upper and lower ends filter , a suction motor having this orientation , such that air 

travels in the forward direction , may be used in combination 306 and 308 ) . Alternatively , in other embodiments the 
suction motor 124 and suction motor housing 125 may be with the cylindrical pre - motor filter , for example by revers 

ing the orientation of the motor illustrated in FIG . 11 . entirely forward of the hand grip portion 310 of the handle 15 Alternatively , the orientation of the suction motor in FIG . 27 110 , but may have some degree of vertical overlap with the may be reversed , such that air flows through the suction 
upper and lower ends of the handle 306 and 308 . motor in a generally rearward direction . 

Positioning the motor 124 in this location may affect the When oriented as shown in FIG . 27 , the suction motor 
location of the centre of gravity of the hand vacuum cleaner axis 240 is parallel to the cyclone axis 132 and the inlet 
and may affect the hand feel of the hand vacuum 100. This 20 conduit axis 148 , and both the cyclone axis 132 and inlet 
configuration may also help reduce the overall size of the conduit axis 148 are positioned below the motor axis 240 
hand vacuum 100. In another embodiment , as illustrated in when the axes are horizontally disposed . Optionally , the 
FIG . 12 , the suction motor may be vertical and may be suction motor 124 used in combination with the flat - type 
forward of the handle 110 , but positioned beneath and pre - motor filter 136 may be oriented vertically , as shown in 
underlying the pre - motor filter 136 and rearward of the 25 the embodiment of FIG . 34 . 
cyclone unit 126 . While illustrated as being either vertical ( FIGS . 1-10 , 
When arranged as illustrated in FIG . 5 , the inlet of the 12-21 , 34 and 37-38 ) or horizontal ( 11 , 25-33 , 35 and 36 ) , 

suction motor housing 125 is coincident with the outlet 256 in other examples the motor may be oriented in an inclined 
of the pre - motor filter housing , and the inlet 242 of the position such that the motor axis is inclined ( either for 
suction motor therein , is located below the outlet of the 30 wardly or rearwardly ) relative to the cyclone axis and / or 
suction motor housing , which includes the post - motor filter inlet conduit axis ( forwardly in FIGS . 22-24 and 39 ) . 
housing 140. In addition , the inlet the suction motor housing Alternatively , the suction motor could be inclined rear 
125 is positioned vertically higher than the air outlet 180 of wardly in a similar manner . 
the cyclone chamber 128 , and vertically lower than the inlet Reconfigurable Stick Vac Configurations 
conduit 146. In this configuration , a projection of the 35 The following is a description of different configurations 
cyclone axis 132 passes below , and does not intersect the of stick vacuum with different upright configurations that 
suction motor housing 125 or the motor 124 , while a can be used in combination with a hand vacuum cleaner . 
projection of the inlet conduit axis 146 intersects the both the These features may be used by itself in any surface cleaning 
suction motor housing 125 and the motor 154 therein . While apparatus or in any combination or sub - combination with 
the cyclone axis 132 passes below the suction motor 124 , if 40 any other feature or features described herein . For example , 
both the cyclone chamber 128 and suction motor 124 are any configurations and orientations described herein may be 
positioned along a lateral centerline of the hand vacuum , a used with any of the cyclone units , dirt collection chambers , 
projection of the motor axis 240 may intersect with a cyclone chamber , emptying methods , pre - motor filter hous 
projection of the cyclone axis 132 , as is shown in the ings , pre - motor filters , removable component configura 
illustrated example . Locating the suction motor housing 125 45 tions , component configurations , dual mode operable door 
in this position may help reduce the overall size of the hand lock , handle configurations , on - board power source arrange 
vacuum 100. It may also affect the weight distribution of the ments , wands , surface cleaning heads , information display 
hand vacuum and the resulting “ hand feel ” experienced by devices , power switches and controls , air flow configura 

tions , suction motors , clean air outlet configurations , 
Referring to FIG . 11 , in another embodiment the suction 50 onboard chargers , power operating modes and other features 

motor 124 used in combination with the cylindrical type of described herein . 
pre - motor filter 136 may be arranged generally horizontally , Optionally , a hand vacuum 100 may be connectable to a 
such that the motor axis 240 is generally parallel to the wand 150 and surface cleaning head 154 in two or more 
cyclone axis 132 and inlet conduit axis 148 — and optionally different , functional configurations . For example , a given 
the motor axis 240 may be substantially parallel to these 55 hand vacuum may be connectable with the wand and surface 
axes . In this example , when the cyclone axis 132 and inlet cleaning head to provide two different stick vacuum con 
conduit axis 148 are horizontally , the cyclone axis 132 is figurations , each of which is operable in a floor cleaning 
below and parallel to the suction motor axis 240 , and is mode . In one embodiment , the handle may be detached from 
below the suction motor 124 itself . In this configuration the the main body of the hand vacuum and connected directly 
filter axis 278 is generally orthogonal to the suction motor 60 connected to the wand in one of the stick vacuum configu 
axis 240 and the air path through the hand vacuum 100 is rations . 
modified , such that air travelling through the suction motor Referring to FIGS . 42 and 43 , an embodiment of a 
124 travels in a generally rearwardly direction . In the reconfigurable stick vac apparatus includes a hand vacuum 
illustrated configuration , this means that air exiting the 100 with a main body 106 and a detachable handle 110. The 
suction motor 124 travels in substantially the same direction 65 main body 106 may be of any suitable configuration , and 
as air entering the inlet conduit 146 , and in the substantially may include a suction motor and air treatment member . The 
same direction as air exiting the cyclone air outlet 180 . handle 110 may be any suitable handle , including those 

a user . 
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described herein , and preferably includes the power switch filter housing 140 and out the clean air outlet 116 without 
318 for the hand vacuum 100. The apparatus also includes changing direction . This may help reduce backpressure 
a wand 150 and surface cleaning head 154. In this embodi downstream from the suction motor . In this arrangement , a 
ment , the wand 150 includes mechanical and electrical projection of the suction motor axis 240 extends through 
connectors at its ends , which are adapted to connect to the 5 both the pre - motor filter housing 136 and the post - motor 
main body 160 ( i.e. to the inlet conduit 146 ) , the handle 110 filter housing 140 , and also extends through the clean air 
and / or the surface cleaning head 154. Optionally , the handle outlet 116 . 
110 can include the battery packs 174 as described herein , or In this configuration , when the hand vacuum is in use , air 
may not include batteries . Similarly , the wand 150 may exiting the clear air outlet 116 will be directed generally 
include a battery pack 174 as described herein , or not . 10 upwardly , and possible forwardly if the hand vacuum 100 is 

In one configuration ( FIG . 42 ) , the handle 110 is con inclined forwardly when in use . This may help prevent the 
nected to the main body 106 of the hand vacuum 100 , and air exiting the clean air outlet from blowing on the user 
the hand vacuum 100 is fluidly and electrically connected to and / or from blowing onto the surface to be cleaned ( which 
the upper end of the wand 150. The wand 150 provides air may blow around dust and dirt on the surface before it can 
flow communication and electrical connections to the sur- 15 be drawn into the surface cleaning head ) . 
face cleaning head 154 that is connected to the lower end of Optionally , one or both of the post - motor filter and clean 
the wand 150 and the apparatus can be used in this con air outlet need not overlie the suction motor . For example , 
figuration to clean the surface . referring to the embodiment of FIG . 13 , the clean air outlet 

In another configuration ( FIG . 43 ) , the fluid inlet of the 116 can be provided at the upper end 122 of the hand 
hand vacuum 100 cleaner can be connected directly to the 20 vacuum but can be offset forwardly from the suction motor 
surface cleaning head 154. This connection can also include 124 ( or alternatively rearwardly or to the side ) . In this 
electrical connectors . The lower end of the wand 150 can embodiment , the removable grill 138 is still provided in the 
then be connected to the rear end of the hand vacuum 100 , upper surface of the hand vacuum , but the post - motor filter 
and the handle 110 can be connected to the upper end of the housing 140 and post - motor filter 142 are positioned for 
wand 150. In this arrangement , the wand 150 provides a 25 ward of the suction motor 124 , and are at a lower elevation 
structural and electrical connection between the handle 110 than the upper end of the suction motor 124. Also , in this 
and the main body 106 of the hand vacuum 100 , but does not embodiment , the post - motor filter housing 140 and post 
form part of the air flow path when the vacuum is in use . In motor filter 142 overlie portions of the cyclone unit 126 ( and 
this embodiment weight of the hand vacuum 100 is located as illustrated overlie portions of both the cyclone chamber 
closer to the surface cleaning head 154 , which may affect the 30 128 and the dirt collection chamber 130 ) . Further , in this 
weight and hand feel experienced by the user . embodiment , the post - motor filter housing 140 is positioned 
Clean Air Outlet between the dirty air inlet 114 and the suction motor 124 , in 

The following is a description of different configurations the front / back direction , and a projection of the inlet conduit 
and orientations of a clean air outlet that can be used in a axis 148 extends through the post - motor filter chamber 140 
hand vacuum cleaner . These features may be used by itself 35 and the suction motor 124. Nesting the post - motor filter 
in any surface cleaning apparatus or in any combination or chamber 140 and clean air outlet 116 in this manner may 
sub - combination with any other feature or features described help reduce the overall size of the hand vacuum . 
herein . For example , any of the clean air outlet configura Optionally , the clean air outlet can be provided toward the 
tions and orientations described herein may be used with any upper end of the hand vacuum , but need not direct the 
of the cyclone units , dirt collection chambers , cyclone 40 exiting air upwardly . Instead , the clean air outlet may be 
chamber , emptying methods , pre - motor filter housings , pre configured so that air exiting via the clean air outlet is 
motor filters , removable component configurations , compo directed sideways , at an inclined angle forwardly or rear 
nent configurations , dual mode operable door lock , handle wardly , substantially rearwardly or substantially forwardly . 
configurations , on - board power source arrangements , In the embodiment of FIG . 27 , the hand vacuum 100 is 
wands , surface cleaning heads , information display devices , 45 configured so that its clear air outlet 116 is provided toward 
power switches and controls , air flow configurations , suction the upper end 122 of the main body 160 and exhausts air 
motors , reconfigurable vacuums , onboard chargers , power generally upwardly . Optionally , the post - motor filter hous 
operating modes and other features described herein . ing 140 could be configured with holes in the front portion 

The clean air outlet of the hand vacuum may be provided of the housing sidewall , so that some or all of the air exiting 
in any desired and suitable location , including on the main 50 the post - motor filter housing 140 is directed forwardly , as 
body and the handle . The clean air outlet is optionally shown using dashed air flow arrows . 
positioned downstream from the post - motor filter housing In the embodiment of FIG . 39 , the clean air outlet includes 
140 and post motor filter 142 therein . In the embodiments two spaced apart outlet ports that are provided at the upper 
illustrated , the post - motor filter is foam filter , but may and lower ends 306 and 308 of the handle 110. In this 
suitable physical porous filter media , including , for example , 55 configuration , the air exiting the clean air outlet travels 
a HEPA filter , paper filter , felt filter and the like . generally rearwardly . 

In the embodiment of FIG . 5 , a grill 138 , which is In the embodiments of FIGS . 22 and 38 , the clean air 
optionally removable , covers the upper end of the post outlet is located at the lower end of the main body . 
motor filter housing 140 and provides the clean air outlet Onboard Charger 
116. In this embodiment , the clean air outlet 116 is provided 60 The following is a description of different features of a 
at the upper end 122 of the hand vacuum , such that air charger that can be provided in a hand vacuum cleaner . 
exiting through the clean air outlet travels in substantially These features may be used by itself in any surface cleaning 
the same direction as air exiting the suction motor 124 — in apparatus that includes batteries or other onboard power 
a direction parallel to the suction motor axis 240. In this sources or in any combination or sub - combination with any 
embodiment , the clean air outlet 116 overlies the upper end 65 other feature or features described herein . For example , any 
of the suction motor 124 , and air exiting the suction motor of the removable assembly configurations described herein 
124 can flow substantially linearly , directly to the post - motor may be used with any of the cyclone units , dirt collection 

be any 



US 10,813,510 B2 
61 62 

chambers , cyclone chamber , emptying methods , pre - motor emptying methods , pre - motor filter housings , pre - motor 
filter housings , pre - motor filters , removable component con filters , removable component configurations , component 
figurations , component configurations , dual mode operable configurations , dual mode operable door lock , handle con 
door lock , handle configurations , on - board power source figurations , on - board power source arrangements , wands , 
arrangements , wands , surface cleaning heads , information 5 surface cleaning heads , information display devices , power 
display devices , power switches and controls , air flow switches and controls , air flow configurations , suction 
configurations , suction motors , reconfigurable vacuums , motors , reconfigurable vacuums , clean air outlet configura 
clean air outlet configurations , power operating modes and tions , onboard chargers and other features described herein . 
other features described herein . Optionally , the hand vacuum cleaner may be configurable 

Optionally , the hand vacuum may 100 include an onboard 10 in two or more different operating modes , having different 
charging system for charging any batteries or other such power profiles . For example , the suction motor 124 in the 
onboard power sources . For example , the internal electron hand vacuum 100 may be operable at a low power mode and 
ics 320 onboard the hand vacuum 100 optionally may a high power mode , each providing different levels of 
include charge management electronics that are electrically suction and air flow through the hand vacuum 100. Switch 
connected to the batteries 174 , for managing the charging of 15 ing between such power modes may be done manually by a 
the batteries and / or power supply from the batteries 174 . user in some embodiments , or may be done automatically 
Optionally , the charging system may be configured to be based on the configuration or operation of the hand vacuum 
cooled while in use to help improve performance . The in other embodiments . In some embodiments , the apparatus 
charging system may be positioned in the air flow path , such may be operable to automatically change power modes , but 
that air being drawn into , or preferably air being exhausted 20 may also include a manual option for a user to override the 
from , the suction motor can flow over the charging system . automatic changes . 
Alternatively , the charging system may be provided with a In embodiments with automatic switching of power 
separate air flow mechanism , such as a fan , for generating a modes , the hand vacuum 100 may include any suitable 
cooling flow of air regardless of whether the suction motor mechanism for detecting an operating mode or condition of 
is on or off . 25 the hand vacuum 100 , and then adjusting the power mode 

Referring to FIG . 39 , the illustrated hand vacuum 100 based on the operating mode . For example , the hand vacuum 
includes one embodiment of an air cooled battery charging may include electrical circuits and other electronic compo 
system 372 , that may be used with any of the hand vacuum nents 320 that can sense / determine the operating mode of 
embodiments described herein . The air cooled battery charg the vacuum . Alternatively , or in addition to electrical com 
ing system includes a battery charging unit 374 configured 30 ponents 320 , the hand vacuum may include any suitable 
to be mechanically attached and electrically connected to a mechanical mechanism for detecting the operating mode of 
removable handle 110 with an integrated battery back 174 , the hand vacuum . For example , one of the wand 150 and the 
such as those described herein . In this embodiment , the hand vacuum 100 may include a prong that can engage with 
removable handle 110 defines an air flow path that allows air a corresponding mechanical member ( such as a linkage or 
to flow across the batteries 174 for temperature regulation . 35 switch ) when the hand vacuum 100 is connected / discon 
In this embodiment , the batter charging unit 374 is electri nected from the wand 150. The power mode of the hand 
cally connectable to the top and bottom battery housing vacuum can then be changed based on the configuration of 
portions 306 and 308 of the handle . The charger unit 374 the mechanical linkage , for example . 
contains charging electronics such as those known for charg Optionally , in some embodiments the internal electronics 
ing rechargeable batteries , such as Li - Ion batteries . The 40 320 provided in the handle may define different power 
charger unit 374 also contains an air flow device in the form profiles for different powered devices that may be coupled to 
of a fan 376 that provides air flow to push or pull air through and used with the removable handle 110 , and / or in response 
the handle 110 via the air flow path . The air flow across the to different operating modes of those devices that are 
batteries 174 in the handle may help maintain a desired selected by a user . The electronics may recognize , for 
temperature during charging , which may help improve 45 example , different power modes such as low power mode 
charging times and may help reduce damage to the batteries and high power mode . The internal electronics 320 may 
174 caused by excessive temperatures in the cells caused by recognize the type of powered device by receiving a device 
the charging process or by overcharging . Although air flow identification signal from the powered device . The powered 
is shown in one direction into one end of the handle , the air device may include , for example , a radio frequency identi 
flow may be provided in either direction and through either 50 fication ( RFID ) chip that provides the device identification 
end of the handle , or via both ends . signal . The internal electronics 320 may also include a 

In this embodiment , the battery packs 174 in the handle wireless communication system , component or device for 
110 are exposed to the exhaust from the suction motor 124 communicating wirelessly with electronics in the hand 
for cooling when the vacuum is in use , and can be cooled via vacuum . In other embodiments , the internal electronics may 
air supplied by the fan 376 ( which is in communication with 55 simply provide a power connection between the batteries 
the same air flow path ) when the suction motor 124 is not in and the powered device . 

Optionally , the internal electronics 320 may sense the 
Power Operating Modes nature of the powered device connected to the handle 110 by 

The following is a description of different power operat measuring the resistance or impedance across the circuit , 
ing modes that can be used in combination with a removable 60 and / or detecting changes thereto . This may also be used to 
handle as described herein . These features may be used by sense changes in the condition of the device , such as turning 
itself with any handle that includes that includes batteries or a powered brush roll motor 172 on or off while the hand 
other onboard power sources or in any combination or vacuum 100 is in use , and / or switching from a high suction 
sub - combination with any other feature or features described mode to a low suction mode . The internal electronics 320 
herein . For example , any of the removable assembly con- 65 may also optionally sense when a device is connected or 
figurations described herein may be used with any of the disconnected in a similar way . For example , the internal 
cyclone units , dirt collection chambers , cyclone chamber , electronics may be configured to detect when the hand 

use . 
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vacuum 100 is connected to the cleaning wand 150 and ( b ) an air treatment member having a front end and a rear 
surface cleaning head 154 ( such that it can be used to power end and a central longitudinal axis extending between 
the brush motor 172 ) , and when the hand vacuum 100 is the front and rear ends ; and , 
detached from the wand 150. Optionally , the internal elec ( c ) a pre - motor filter media , 
tronics 320 can be configured to automatically adjust the 5 wherein the front end of the air treatment member is 
power levels and operating mode of the suction motor based located at the front end of the hand vacuum cleaner , the 
on such a change in condition . front end of the air treatment member is forward of the 

For example , when the wand 150 and surface cleaning pre - motor filter media and the front end of the suction 
head 154 are connected to the hand vacuum 100 , the hand motor is forward of the pre - motor filter media . 
vacuum can be operated at a floor cleaning mode power 10 2. The hand vacuum cleaner of claim 1 further comprising 
level . When the hand vacuum 100 is detached from the wand a pre - motor filter conduit extending through the pre - motor 
150 , the internal electronics 320 can automatically adjust the filter media wherein a front side is an upstream side of the 
hand vacuum power management so that the suction motor pre - motor filter media and a rear side is a downstream side 
is operated at a different , above floor cleaning power level . of the pre - motor filter media wherein air exiting the air 
Optionally , the above floor cleaning power level can be 15 treatment member travels in a rearward direction through the 
higher than the floor cleaning mode power level ( i.e. the pre - motor filter media and the air then travels in a forward 
suction motor 124 generates more suction in the above floor direction through the pre - motor filter conduit . 
cleaning mode ) . Operating the suction motor 124 at a lower 3. The hand vacuum cleaner of claim 2 wherein the 
power level when the hand vacuum is connected to the wand pre - motor filter is positioned in a pre - motor filter housing 
150 and surface cleaning head 154 may allow a greater 20 having has an openable door wherein , when the openable 
portion of the battery power to be directed to the brush motor door is opened , an upstream side of the pre - motor filter is 
172. When the powered brush is rotating and agitating the visible . 
surface it may help mechanically dislodge dirt , hair and 4. The hand vacuum cleaner of claim 3 wherein the air 
debris . When the dirt , hair and debris have been mechani treatment member is removable from the hand vacuum 
cally loosened in this manner , they may be sucked up using 25 cleaner and the openable door is openable when the air 
relatively less suction power ( i.e. a lower power mode for treatment member is removed . 
the suction motor ) than would be required in the absence of 5. The hand vacuum cleaner of claim 1 further comprising 
the mechanical agitation . This may allow a lower suction a pre - motor filter conduit extending through the pre - motor 
motor power level to be used in floor cleaning mode , while filter media wherein a front side is a downstream side of the 
still achieving a desired cleaning of the surface . Alterna- 30 pre - motor filter media and a rear side is an upstream side of 
tively , the floor cleaning power mode may be higher than the the pre - motor filter media wherein air exiting the air treat 
above floor cleaning mode power level . ment member travels in a rearward direction through the 

Optionally , in addition to , or as an alternative to aut pre - motor filter conduit and the air then travels in a forward 
matically sensing and adjusting the power mode , the appa direction through the pre - motor filter media . 
ratus may include a manual power selection mechanism , 35 6. The hand vacuum cleaner of claim 5 wherein the 
such as a switch , where a user can manually select a power pre - motor filter is positioned in a pre - motor filter housing 
mode for a given apparatus . Optionally , the power mode having an openable door wherein , when the openable door 
switch may be provided on the handle , and / or may be is opened , an upstream side of the pre - motor filter is visible . 
associated with the primary power switch 318. Alternatively , 7. The hand vacuum cleaner of claim 6 further comprising 
the power mode switch may be provided on the hand 40 a handle wherein the handle is provided on the openable 
vacuum body , or the body of a different apparatus . In this door . 
configuration , each individual apparatus may include a 8. The hand vacuum cleaner of claim 1 wherein the 
suitable power mode switch ( or may not include any power pre - motor filter is positioned in a pre - motor filter housing 
mode switch ) that can be used with a common handle . For has having an openable door wherein , when the openable 
example , the hand vacuum 100 may include a suction motor 45 door is opened , an upstream side of the pre - motor filter is 
power level switch , while a drill may have a high / low setting visible . 
and a steam mop may have controls to modify the heating or 9. The hand vacuum cleaner of claim 1 wherein the central 
boiling cycle . Providing device - specific switches on a given longitudinal axis extends generally horizontally when the 
device may help reduce the complexity of the handle design , hand vacuum cleaner is oriented with the upper end above 
while still helping to facilitate that use of a common handle 50 the lower end . 
with multiple devices . 10. The hand vacuum cleaner of claim 9 wherein the air 

What has been described above has been intended to be treatment member has a height in a direction orthogonal to 
illustrative of the invention and non - limiting and it will be the central longitudinal axis and the pre - motor filter media 
understood by persons skilled in the art that other variants has a height in the direction orthogonal to the central 
and modifications may be made without departing from the 55 longitudinal axis that is greater than the height of the air 
scope of the invention as defined in the claims appended treatment member . 
hereto . The scope of the claims should not be limited by the 11. The hand vacuum cleaner of claim 10 wherein the air 
preferred embodiments and examples , but should be given treatment member comprises a cyclone and the central 
the broadest interpretation consistent with the description as longitudinal axis is a cyclone axis . 
a whole . 12. The hand vacuum cleaner of claim 1 wherein the 

suction motor is positioned above an upper wall of the air 
The invention claimed is : treatment member when the hand vacuum cleaner is oriented 
1. A hand vacuum cleaner having an upper end , a lower with the upper end above the lower end . 

end , a front end and a rear end with a dirty air inlet mounted 13. The hand vacuum cleaner of claim 1 wherein the 
to the front end , the hand vacuum cleaner comprising : 65 suction motor overlies at least a portion of the air treatment 

( a ) a suction motor and fan assembly having a front end , member when the hand vacuum cleaner is oriented with the 
a rear end and a suction motor axis of rotation ; upper end above the lower end . 

60 
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14. The hand vacuum cleaner of claim 1 wherein the ( d ) a handle which is mounted to the hand vacuum cleaner 
suction motor axis of rotation is generally parallel to the at a location and the pre - motor filter media is posi 
central longitudinal axis . tioned in a direction defined by the central longitudinal 

15. The hand vacuum cleaner of claim 1 further compris axis between the location and the suction motor , 
ing a handle which is mounted to the hand vacuum cleaner 5 wherein the front end of the suction motor is forward of 
at a location and the pre - motor filter media is positioned in the pre - motor filter media . 
a direction defined by the central longitudinal axis between 18. The hand vacuum cleaner of claim 17 wherein a dirty 
the location and the suction motor . air inlet is provided at the front end of the hand vacuum 

cleaner . 16. The hand vacuum cleaner of claim 1 wherein the 
suction motor axis of rotation is vertically spaced from the 19. The hand vacuum cleaner of claim 18 wherein the 
air treatment member when the hand vacuum cleaner is handle is provided at the rear end of the hand vacuum 

cleaner . oriented with the upper end above the lower end . 20. The hand vacuum cleaner of claim 17 wherein the 17. A hand vacuum cleaner having an upper end , a lower 
end , a front end and a rear end , the hand vacuum cleaner suction motor axis of rotation is vertically spaced from the 
comprising : 15 air treatment member when the hand vacuum cleaner is 

( a ) a suction motor and fan assembly having a front end , oriented with the upper end above the lower end . 
21. The hand vacuum cleaner of claim 17 wherein the a rear end and a suction motor axis of rotation ; 

( b ) an air treatment member having a front end and a rear suction motor overlies at least a portion of the air treatment 
member when the hand vacuum cleaner is oriented with the end and a central longitudinal axis extending between 

the front and rear ends ; 20 upper end above the lower end . 
( c ) a pre - motor filter media ; and , 
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