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1

SURFACE CLEANING APPARATUS

CROSS REFERENCE TO RELATED
APPI IUA'I'IONS

1'his application clainis the benefit of the tiling date of
U.S. Provisional Application Ser. No. 62/276.810. filed oil
Jan 8, 2016, which is incorporated herein by reference m its
entirety.

FIELD

The present sublect matter of the teachings descnbed
herein relates generally to hund carryablc suri'dcc clminuig
apparatus In a preferred enibodiment, the hand carryable
surlhcc cleaning apparatus compnscs a portable surface
cleanin appanttus, such as a hand vacuum cleaner

13A('K(JR(R IN l )

1'he folloiving is not an admission that anything discussed
below is part of the prior art or part of the common general
knowledge of a person skilled ui Ihc dn.

Various types of surface cleaniitg appamtus are known.
Surface cleaning apparatus include vacuum cleaners. Cur-
rently. a vacuum cleaner typically uses at least one cyclonic
clcanmg stage. Morc recmitly, cycloiuc hand vacuum clean-
ers have been developed. See tiir example, tJ 8 Pat No.
7.931,716 and US 2010/0229328. Each of these discloses a
hand vacuum cleaner wluch uicludcs a cyclomc clminuig
stage. U.S. Pat. No. 7,931,716 discloses a cyclomc clmuung
sta e utilizing two cyclonic cleaning stages wherein both
cyclonic staaes have cyclone axis of rotatiim that extends
vertically. IJS 2010/0229328 discloses a cyclonic hand
vacuuni cleaner w herein the cyclone axis of rotation extends
horizontally Bnd is co-axial with the suction motor In
addition, hand carnablc cycloiuc vacuum cleaners are also
known (scc U.S. Pat Nos. 8,146,201 mid 8,549,703).

SUMMARY

1111S silinillaiy ls illtciidcd Io ilinixlilcc Ihc rcBdcr to thc
morc dclmlcd descnpuon that follows and nol lo lunil or
define any claimed or as yet unclaiined invention One or
more inventions may reside in any coinbination or sub-
combination of the elements or process steps disclosed in
any part of this document including its claims and figures.

In accordance with onc broad aspect of the lcaclungs
dcacnbcd herein, wluch may be used alone or m combuia-
tion with any other aspect, a himd vacuum clemier is
pmvided wherein the inlet axis of the dirty air inlet intersects
the suction motor. 'I'he inlet axis may be parallel to the
suction motor axis of mtation and/or the inlet axis may be
positioned above an axis of rotation of a cyclone chamber
whermn the cyclone clrdmbcr axis ol rotation may bc
gcncrally parallel lo Ihc uriel axis Bnd/or thc suction motor
dxis oi ronniiul.

In some embodiments, the hand vacuuin cleaner may be
powered by an on hoard energy storage inember, such as one
or more batteries. Some or all of the batteries may be
provided in the handle of the hand vacuum cleaner and,
optionally. at lcmt in a lower ponion ol lhc handle.

An ddt eatage of this conligurauon is that a hand vacuum
cleaner with improved ergonomics mdy bc providciL As
such, the hand vacuuni cleaner may have an iinproved hand
feel when used by a person

59,391 B2

In accordance with tins aspect, there is provided a hand
vacuum cleaner may include, an air inlet conduit having an
inlet conduit axis, a suction motor and fan assembly having,
a suction motor axis of rotation and, a cyclone unit com-
prisuig a cyclone chamber having a cyclone axis ot rotation.
The inlet conduit axis may be generally pamllel to the
cyclone axis and when the uriel conduit axm m horizontally
disposed, Ihe inlet conduit axis may be positioned above Ihc
cyclone axis A projection of the inlet conduit axis may

IB intersect the suction motor
I'he cyclone axis may be positioned below the suction

motor axis vvhen the inlet conduit axis is horizontally
disposed.

Thc cyclone axis may bc positioned below the suction
motor when the uilct conduit axis is honzontally disposed.

'I'he inlet conduit axis niay be positioned above the
cyclone chmnber when the inlet conduit axis is horizontally
disposed

The suction motor niay be positioned above at least a
zo portion of the cyclone chamber ivhen the Inlet conduit axis

ls honzoilldllv'lisposcil.
Thc suction motor axis of rotauon may bc gcncmlly

parallel to the inlet conduit axis
I'he suction motor axis of rotation may be generally

parallel to the inlet conduit axis
The suction motor axis of rotation may be generally

ortho onal to the inlet conduit axis.
Thc hund vacuum may include a prc-motor lillcr. Thc

suction motor may be positioned above the prc-motor liltcr
io v hen the inlet conduit axis is horizontally disposed

'I'he suction motor may be positioned rearward of the
cyclone chainber.

The suction motor may be positioned fonvard of a pre-
motor filter.

ii Thc luuid vacuum clc;mcr may include a handle havuig d

hand grip portion 01st extends upwardly and forwardly when
the inlet conduit axis is horizontally disposed.

I'he inlet conduit axis niay be above the hand grip portion
when the inlet conduit axis is horizontally disposed

do The handle may be positioned rearward of the suction
nlotor.

Thc liandle may be posiuoncd rearward of lhc suction
motor and, when Ihc uilcl conduit axis is horizonlally
disposed. thc lmndlc may have a lower portion and Bn upper
portioi!.

'I'he lower end of the handle may be positioned at an
elevation of a pre-motor filter Bnd the upper portion of the
handle is positioned at an elevation of the suction motor.

Thc lower cnd of thc hmidle may bc auachcd to
B prc-motor lillcr housing and the upper portion ol'hc handle

may be attached to a sucaton motor housing.
I'he cyclone unit may have an openable door provided at

a front end of the cyclone unit
The handie may house at least one energy stora e member

11 and the handle may be reniovably mounted to the hand
vacUUlu clcanci;

Thc luuidlc may house al least onc cncrgy storage member
ln d lower piirlioil thci col.

In accordance with another broad aspect of the teachings
io described herein, vvhich may be used alone or in combina-

tion with any other aspect. a hand vacuum cleaner is
provided wherein the suction motor is positioned fonvardly.
For example, the suction motor may bc positioned lbrward
of a hand grip ponion of the handle, forward ol'hc handle

si or lorward ol or axially aligned with B prc-motor liltcr.
In some embodiments, the hand vacuum cleaner may be

powered by an on hoard energy storage member. Such as one
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or morc baucncs. Some or ail of thc bauerics may bc
provided in the handle of the hand vacuum cleaner and,
optionally. at lcrmt in a lower ponion ol lhc handle.

An advantage of this configuration is that a hand vacuuni
clcancr with improved ergonomics mdy bc provulcd. As
such, the hand vacuuni cleaner may have an iinproved hand
feei ivhen used by a person.

ln accordance with this aspect, there is provided a hand
vacuuni cleaner having a front end and a rear end may
include an air inlet conduit having an inlet conduil axis and
a suction motor and fan assembly bavin. B suction motor
axis of rotation An mr Ircatmcnl member may have a front
end and a rear end and a central longitudinal axis extending
betw emu lhc front and rear ends. A hmidlc may be provided
at the rear end of the hand vacuum cleaner 'I'he handle may
have a hand grip portion that extends upwardly Bnd for-
wardly, and the suction motor may be positioned foiward of
the hand grip portion.

llic suction motor may bc posiiionixi forward of thc
handle.

lite uilct conduit axm may bc above Ihe hmid np porfion
when the hand grip portion is oriented upwardly and for-
w Billy.

A loiver end of the handle nmy be positioned at an
clcvduoti of B prc-illolor fili:1 Bill ilil iippci portion of lllc
handle is positioned at an elevation of the suction motor.

The lower end of the may be attached to a pre-motor tilter
hous ing and the upper portion o f the handle may be attached
to a suction motor housing.

llic air treatment mcmbcr may bc forward ol'he handle.
The hand vacuum cleaner may include a pre-motor tilter

and thc air treatment mcmbcr mid the pre-motor litter may
be forward of the hand grip

llic air treatment member may include a cyclone and thc
central ion itudmal axis is a cyclone axis

The inlet conduit may have an inlet conduit axis that may
be aenerafly parallel to the central longitudinal axis

The hand grip portion may be oriented upwardly and
forwardly, the uilct conduit axis may bc posiuonixl above the
central ion itudinal axis and a projection of the inlet conduit
dais nidV IIIICrsCCI lllc BUCuoil 11101111.

llic central tongttudutat axis may bc pusilioncd below thc
suction motor axis when the hand grip portion is omented
upwardly and forwardly

The central longitudinal axis may be positioned belov. the
suction motor when the hand grip portion is oriented
upwardly and forwardly

lite inlet conduit axis may be above Ihe air Irealmcul
mcmbcr when thc hand gnp portion is oucntml upwardly
and forwardly

1'he suction motor niay be positioned above at least a
portion of the air treatment member when the hund grip
portion is oriented upwardly and fortvardty.

llic suction motor axis of rotation may be generally
parallel to Ihc Inlet conduit axis.

llic suction motor axis of rotation may be generally
parallel to the mlet conduit axis

'lite suction niotor axis of mtation inay be generally
orthogonal to the inlet conduit axis.

The hand vacuum cleaner may include pre-motor tilter
and thc suction motor may be posiuoned above lhc prc-
motor litter when Ihc hmid grip portion is oncnlml upwardly
and forwardly.

1'he suction motor may be rearward of the air treatnient
niember.

Thc luuid vacuum clcancr may lmvc a front cnd, a roar cud
and a pre-motor filter and the suction motor may be posi-
tioned forward of thc prc-motor filter.

'l'he hand vacuum cleaner may include an energy storage
member llmt is posiuoncd below thc suction motor when thc
hand grip portion is oriented upwardly and foiwardty, such
as in the handle of the hand vacuum cleaner.

'l'he hand vacuum cleaner may include an energy storage
member that is positioned rearward of the suction motor

111
when hand grip portion is oriented upwardly and ibrwardly.

The handle may house at least one ener y storage member
and thc handle may bc rcmovably mounlcxt to thc hand
vacuulri

clmillcl'hc

handle may house at least onc energy storage member
in a lower portion thereof

in accordance with another broad aspect of the teachings
described herein. which may be used alone or in combina-
tion with any other aspect. a hand vacuum cleaner is
provided with a hollow longitudinally extending porous
filter media ~herein air after exiting an Bir treatment mem-
ber, such as a cyclone cluunbcr, may enter thc porous lilicr
media from the outer surface thereof and travel mwardly
into a hollow interior 1he filtered air niay then travel
upwardly to a suctiim motor. such may be located at an
upper end or. and may overly. the longitudinally extending
porous filter media.

Au advantage of Ibis design is that a tiller havuig a lar c
upstream litter surface nuiy be providixl. Accorduigly, thc

Io duration during which the hand vacuum cleaner may be used
v ithout a significant reduction in air flow due to a pre-motor
filer becoming clogged may be increased A fiirther advan-
tage is tlmt the hollow interior of the filter material may
function as a conduit to convey filtered air upwardly to a

Is suction motor thcrcby avouling thc nccd for a scparale
plastic conduit.

in accordance widi llus aspect, thcrc Is provided a hand
vacuum cleaner lmvin an upper end and a lower end may
include a suction motor and fan assenibly having a suction

do motor axis of rotation, Bnd an air treatment member having
a front end and a rear end and a central lon itudinal axis
cxl ending bclw ran thc froni mid roar cods. A prc-motor filter
illily'IICludC B loilguiidiildlly'xlcndiilg tillCI nicx!Ia hBviiig
an open uilenor, an outer upstream wall, an inner wali and
a biter longitudinal axis The longitudinal axis may extend
upwardly in a direction fmm the lower end to the upper end

The air may exit the pre-motor tilter in the direction of the
filter longitudinal axis.

Thc air may travel upwardly from thc prc-motor litter Io
o an inlet of Ihc suction motor.

Thc suction motor may bc pcsitionixl above thc pre-motor
filter when the longitudinal axis is oriented to extend
upwardly.

The suction motor axis of rotation may extend upwardly
1. when the ion itudinal axis is oriented to extend upwardly.

Thc suction motor mdy bc posiuoncxt above thc prc-motor
tilter when Ihc longitudinal axis m oucutcd Io cxtcnd
ilpWBldlv.

'l'he suction motor axis of rotation niay extend generally
io vertically when the lonaitudinal axis is oriented to extend

upwardly.
The suction motor may be positioned above the pre-motor

litter Vvhcn Ihe longitudinal axis is oriented lo extend
upw ard1y.

ss Thc suction motor may bc positionixl above the pre-motor
filter when the longitudinal axis is oriented to extend
upwardly.

Dyson Ex1027 
Page 51



US 10,159,391 B2
i

11&c suction motor may bc posiiionixi forward of thc
pre-motor filter when the longitudinal axis is oriented to
cxlcild Upw ardly

'flic suction motor axis of rotation may extend generally
honzonlally when Ihc longitudinal axis is onentcd Io extend
up&vardly.

The suction motor axis of rotation may extend genemlly
horizontally when the longitudinal axis is oriented to extend
upwardly.

11&e central lougitudioal axis may extend generally lx&n-

zontally when the longitudinal axis is oriented io extend
upwardly.

1'he air treatnient member may include a cyclone and the
central longiludinul axis may be a cyclone axis.

'flic central longitudinal axis may intersect the tilter media
nvice.

1'he outer wall may include an upstream filter v all and the
inner wall may include a downstream filter &vali.

11&c lifter mixlia may be generally iuuiular m Irmisversc
sectloil.

Tile lldiuf vdC11Uili ch:diiCr niav 111CIUde ail u&h:I Coixliiil
extendiim from a dirty air inlet to the air treatment nieniber
and the inlet conduit may have a passage having an inlet
conduit axis that is positioned above the pre-motor filter

The inlet conduit axis may intersect the suction motor
The hand vacuum cleaner may include inlet conduit

cxiending from a dirty air inlet lo lhc mr Irealmenl mmnber
dnd luivuig a passage havuig an inlcl conduil axis lhal
intersects the suction niotor

A handle niay house at least one energy storage member,
wherein the handle is removably mounted to the hand
vacuum cleaner.

The handle may house the at least one energy stomsge
mcmbcr in a lower portion thereof.

In accordance with miothcr broad aspect ol'hc Icaclungs
descnbcd herein, wluch may be used alone or m combuia-
tion ivith any other aspect, a hand vacuum cleaner has an air
treatment men&her that extends genemlly horizontally v hen
the hand vacuum cleaner is oriented with its upper end above
its lo&ver end and the suction motor axis of romtion is
onmilcd generally vertically.

In some cmboihmcnts, Ihc hmid vacuum clwincr may bc
powered by an on board energy storage member. such as onc
or niore batteries. gome or all of the batteries niay be
pmvided in the handle of the hand vacuum cleaner and,
optionally. at least in a lower portion of the handle.

An advantage of this configuration is that a hand vacuum
cleaner with improved ergonomics mdy bc providcib As
such, lhc hand vacuum cleaner may have an improved hand
Iixl when used by a person.

In accordance with this aspect, there is provided a hand
vacuum cleaner having an upper end and a lower end may
include a suction motor and fan assembly having a suction
motor axis of rotation and an air treatment member having

front end and a rear end and a central longituduial axis
extending between thc front imd rear cods. When the I&and

iacuum cleaner is oncntixl with thc upper mid aboie thc
loiver end. the central longitudinal axis &nay extend gener-
ally horizontally and the suction motor axis of rotation may
be oriented vertically 20". 15", I 0'. or

When the hand vacuum cleaner is oriented with the upper
cnd above tlm lower cnd, Ihe suction motor axis of rotation
may bc oriented vertically S'.

Tile lldiuf vdC11Uili ch:diiCr niav 111CIUde ail u&h:I Coixliiil
having an inlet conduit axis that is generally parallel to the
central ion ituduial axis

Thc inlet condinl axis nuiy bc positioned above thc central
loagitudinal axis

'I'he mlet conduit axis may be positioned above the air
treatment meinber.

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

Thc hand vacuum cleaner may have au uilcl conduit
having mi inlet conduit axis mid thc uilet conduit axis may
be generally parallel to the cyclone axis

in I'he inlet conduit axis may be positioned above the
cyclone axis

The inlet conduit axis may be positioned above the
cyclone

Thc hand vacuum nuiy include u hmidlc havuig a hand
gnp portion &1 hereui Ihc hand gnp portion extends upwardly
and forwardly when the hand vacumn cleaner is oriented
v ith the upper end above the lower end

An upper end of the suction motor niay be positioned
above an upper &vali of the air treatment member when the

io hand vacuum cleaner is oriented v, ith the upper end above
lite lower eild.

Thc suction motor may oscrlic a portion of Ihe air
treatment inember.

I'he hand vacuum cleaner may include a pre-motor filter
and the suction motor niay be positioned forward of the
pre-motor filter.

A lov er end of the suction motor may be positioned below
an upper wall of Ihc air irealmenl mcmbcr when the hand
vacuum cleaner is oriented with thc upper cud above thc

so lower end
'I'he hmid vacuum cleaner may include a pre-motor filter

and the suction motor may be positioned above the pre-
motor filter.

The pre-motor filter may be positioned in a pre-motor
&s lifter chamber and thc sum&on motor axis of rotauon may

extend tluough the sucuon motor chamber.
Thc luuid vacuum clc;mcr may include n handle havuig d

hand grip portion that extends upivardly and fonvardly when
the hand vacuum cleaner is oriented with the upper end

do above the lovver end. The suction motor axis of rotation may
be positioned between the air treatment member and the
hand gnp portion.

Thc hand vacuum clc;mcr may include a prc-motor lifter
havuig a longituduially exlmiding filter media bavin an
open interior, an outer wall. an orner wall and a filter
loagitudinal axis 'I'he longitudinal axis may extend
upwardly vvhen the hand vacuuni cleaner is oriented with the
upper end above the lower end.

Air may exit thc pre-motor liller in the direction of Ihe
IJ Iillel Ioilgitiiiliilal dais.

Air may travel upwardly from the pre-motor filler Io an
inlet of the suction motor

A handle may house at least one energy storage member,
wherein the handle is renu&vably mounted to the hand

» vacuum cleaner.
Thc handle may lx&usc Ihe al least onc micrgy stora c

member in a Io&& cr porlion thereof.
In accordance with another broad aspect of thc teachings

described herein, &vhich may be used alone or in combina-
io tion with any other aspect. a hand vacuum cleaner is

provided vvith a porous pre-motor filter media wherein after
bein treated in an air treatment member. air travels to a rear
sale of lhc porous prc-motor Iillcr mcxfta aud then travels
fi&1&sardly lo a Ironl side of Ihc porous pre-motor Iiller

ss media. Thc suction motor may bc provided forward of Ihe
rear side of the porous pre-motor filter media and may be
positioned forward of the front side of the pon&us pre-motor
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lillcr media. Allcrnalely or ul addi&ion. Ihe sue&ion molor
may be provided towards an upper end of the hand vacuunl
clemler. such ac above and optionally overlying the air
treatment member and/or the pre-motor filter

In some embodiments. the hand vacuum cleaner may be
powered by an on board energy stomlge member. such as one
or morc bat&coca. So&uc or all of Ihe ballcries may be
provided in thc handle of the hand vacuum clem&sr mid,
optionally. at least in a lower portion of the handle

An advanta e of this configuration ic that a hand vacuunl
cleaner v ith improved ergonomics &nay be provided. As
such, the hand vacuum cleaner may i&ave an improved hand
feel when used by a person

In accordance with this aspccl, thcrc &s provslcd a 1&and

1 acuum cleaner having an upper end mid a lov, cr end may
include a suction motor and fan assembly having a fmnt end,
a rear end and a suction nlotor axis of rotation and an air
treatment member having a front end and a rear end and a
central longitudinal axis extending between the front and
rear ends. A pre-motor tilter media may i&ave a front side and
a rear side and a&r exiling Ihc mr trcalmcnl mcmbcr may
IIBVCI ul B &Odin&&Id dl&CCI&011 10 lhC ICBI SBIC 01 lhC plc-
nlolor flier media and the air may then travel in a forward
direction to the front side of the pre-motor filter media

I'he hand vacuum cleaner may include a pre-motor hlter
conduit extending tllrough the pre-motor filter media. The
front side may be an upstream side of the pre-motor tilter
media and the rear side may bc a downs&re&un side of thc
prc-molor lillcr medui. A&r exiting Ihe air tres&maul mmnber
in'Iy travel in a reanvard direction through the pre-nlotor
filter media and the air may then travel in a forward direction
through Ihe pre-motor filter conduit

The pre-motor filter may be positioned in a pre-motor
filter housing having a front openable door and. when the
openable door is opened. an upslrcmn side of lhe pre-mulor
lilicr nuiy be vis&blc.

11&e mr &rcauncnt member may be rmnovable from the
hand vacuum cleaner and the front openable door nlav be
openable lvhen the air treatnlent meinber is removed.

The hand vacuum cleaner may include a pre-motor tilter
conduit extending tllrough the pre-motor filter media. The
front s&dc may bc a downs&ream side of Ihc prc-motor tilter
media mid ihc rear side may be an upstrcmn sale of thc
prc-molor litter melba. Air exilulg Ihe mr Irealmenl may
member travel in a

rearward

direction through the pre-nlotor
filter conduit and the air then may then tmvel in a ti&nvard
direction throug&hthe pre-motor filter media.

The pre-motor filter may be positioned in a pre-motor
illlCI hoUSB&g 11&ivhlg B f&0111 Opcnablc fool. Whc&1 lhC

openable door is opcncd an upstream side ol &hc pre-mutor
lilicr nuiy be vis&blc.

I'he hand vacuum cleaner may include a handle that is
pmvided on the openable door

The pre-motor hlter may be positioned in a pre-motor
filter housing having an openable door. When the openable
iloor is opcluxl Bil Upsircdnl snh: of&bc pic-Iuill&11 fillcl inav
bc 1 is&ble.

11&c cenual long&iudinal axis may ex&end generally lxlu-
xontally when the hand vaculun cleaner is oriented with the
upper end above the lower end

The air treatment member may have a height in a direction
orthogonal to the centmll longitudinal axis and the pre-motor
lilicr media has a hmght in thc direction o&chogonal to the
ccnlrdl longitudinal axw thai &s greater than ihe height of the
mr Ircatmmlt member.

I'he air Ireatnlent member may include a cyclone and the
central ion itudulal axis may be a cyclone axis

Thc suction moior nuiy be posi& &oned above au upper wall
of the air treatment member lvhen the hand vacuum cleaner
ic oriented with the upper end above the lower end.

'I'he suction motor may overlie at least a portion of the air
treatment member when the hand vacuum cleaner ic oriented
v ith the upper end above the loller end.

Thc suction motor axis of rotauou may bc gcncmlly
pa&dig:I 10 IhC Ccnlldl longlliidlllal dais.

1'he hand vacuum cleaner nmy have a handle that houses
io at least one energy storage member in a lower portion

thereof. '[he handle may be removable from the hand
vacuum cleaner.

In accordance with this aspect„ there is also provided a
hand vacuum clwulcr hdvulg an upper cnd aud a lower cnd
may ulc1udc a suction motor and fan assembly Irdving a 1ronl
end, a rear end and a suction motor axis of rotation. and an
air treatment men&her having a front end and a rear end and
a central longitudinal axis extendin between the front and
rear ends. A pre-motor filter nledia may be positioned co that

lo the front end of the suction motor is forward of the pre-
&nolo& 1111CI Il&Cdui.

Thc hand vacuum cleaner may include a prc-molor lilier
cmlduit extending thmugh Ihe pre-nlotor filter media The
front side &nay be an upstream side of the pre-motor filter
media and the rear side may be a downs&res&u side of the
pre-motor filter media. Air exiting the air treatment member
may tralel in a rea&ward direction tllrough the pre-motor
tiller media and Ihc air may ihml &ravel in a forward d&reel&on

tluough the pre-motor lilicr conduit.
lc 'I'he pre-motor filter may be positioned in a pre-motor

filter housing having a front openable door and, when the
openable door ic opened, an upstreanl side of the pre-motor
filter may be visible.

The air treatment member may be removable from the
lc hand vacuum cleaner and the front openable door may be

opcnablc when lhe Bir Ircdlmenl member w removed.
Thc hand vacuum cleaner may include a prc-molor lilier

cmlduit extending throu h the pre-motor tilter media. A
front side may be a downstremn side of the pre-motor filter

dc media and the rear side may be an upstream side of the
pre-motor filter media. Air exiting the air treatment member
nuly'&BVCI &11 B IciirwB&d ihu:Cl&011 lh&OUgh 11&C p&C-1110101

tilter conduit and Ihc mr may then travel ul a lhrward
direction tluough ihe prc-molor litter media.

'I'he pre-motor filter may be positioned in a pre-motor
filter housing having a front openable door and, when the
openable door is opened, an upstream side of the pre-motor
filter may be visible.

Thc hand vacuum clcancr may include a handle that is
c provulcd on Ihc openable door.

Thc pre-motor tilter may be pos&uoned ul a pre-moior
filter housing having an openable door and. when the
openable door is opened. an upstream side of the pre-motor
filter may be visible.

s. The central longitudinal axis may extend generally hori-
zontally when thc hand 1 acuum clcancr is oucutcd w ilh thc
upper cnd above Ihc lower end.

Thc a&r trcalmcnl mmuber may have a heigh& in a d&rect&on

orthogonal to the central ion itudinal axis and the pre-motor
ic filter media may have a height in the direction orthogonal to

the central longitudinal axis that is peater than the height of
the air treatment member.

Thc air &res&ment member may include a cyclone and Ihe
cenlral longiludinal axis mdy bc a cyclone axis

sc Thc suction motor may bc posiuoucd above au upper wall
of the air treatment member lvhen the hand vacuum cleaner
ic oriented with the upper end above the lower end.
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lite sile lion nlotol nulv ovcl bc dl least d pot lion ol !hc dll
treatment niember 0 hen the hand vacuum cleaner is onented
with thc upper end above thc lower end.

'lite suction niotor axis of mtation Inay be generally
parallel to thc central longituduial axis.

1'he hand vacuuni cleaner may have a iwndle that houses
at least one energy stomsge member in 0 lower portion
thereof. 1he handle niay be removable from the hand
vacuunl cleaner.

In accordance with miothcr broad aspect ol'hc tcaclungs
described herein„which may be used alone or in comblna-
uon with any other aspect, a hund vacuum cleaner has a

suction motor whose axis of mtation is generally pansllel to
a cenlral longituduial axw of mi air Ireaunmil member (0 g.,

20'. 15'. 10". or 5"1 and when the hand vacuuni
cleaner is oriented 0 ith the upper end above the lower end,
the suction motor axis of rotation is positioned above the
central longitudinal axis. Accordhtgty. the suction motor
may be posiuoncd above at least thc lower hall'Ol'mid may
be positioned above or substantially above the air treatment
mcmbcr and may cxtcnd gcncmlly ui the wdmc direction as
the air treatment niember.

In sonic embodiments, the hand vacuum cleaner may be
poivered by an on board energy storage member. such as one
or more battenes. Some or all of the batteries may be
provided in the handle of the hand vacuum cleaner and,
optionally. at least In a lower porlion of Ihe haixlie.

An ad& antagc of this conligurauon is that a himd vacuum
clemier with improved ergonomics may be provided. As
such, the hand vacuuni cleaner may have an improved hand
feei when used by a person

In accordance with this aspect, there is provided a hand
vacuum cleaner having an upper end and a lower end may
include a suction motor mid I'an assembly havuig a siwtion
nx&tol Bxn Of rotation, Bnd Bn iul llCBUUCUI UICnibel havulg
a lbont cnd. B rear cnd and a central longituduial axis
extending behveen the front and rear ends. 'I'he suction
niotor axis of rotation niay be generally parallel to the
central longitudinal axis and when the hand vacuum cleaner
is oriented with the upper end above the lower end, the
suction motor axis ol'rotation may be positioned above thc
CCnlrdl longitUihnBl IIXIS

llic hmid vacuum clcancr may Include im air uilcl conduit
haviiig an inlet conduit axis that is positioned above the
central longitudinal axis

The inlet conduit axis may be generally parallel to the
central longitudinal axis.

A protection of thc Inlet conduit axis may uilcrsecl the
suciion motor.

lite hmid vacuum cleaner may uiclude an air uiicl conduit
having an inlet conduit axis that is generally parallel to the
central ion ituduial axis

A projection of the inlet conduit axis may intersect the
suction motor.

llic mr ucaunent member may include a cyclone.
llic uilet conduit axis may bc above Ihc air trealmmil

member when Ihc hand vacuum cleaner Is ortcntcsl with thc
upper end above the lower end

'lite suction niotor niay be positioned above at least a
portion of the air treatment member when the hand vacuum
cleaner is oriented with the upper end above the lower end.

lite suction motor may ovcrlm al least a porhon of Ihc air
trcaunmit mcmbcr when the hand vacuum clwuicr Is oncntcd
with thc upper end above thc lower end.

1'he hand vacuuni cleaner may include a pre-motor filter.
'I'he suction motor niay be positioned ti&rward of the pre-

motor tiller when Ihe hand vacuum clcancr Is onentcd with
the upper end above the lower end

Thc luuid vacuum clc;mcr may include a handle havuig d

hand grip portion that extends upivardly and fonvardly ivhen
thc central longitudinal axis Is oncntcd honzonlally.

I'he handle nmy be positioned reanvard of the suction
nlotol.

When the liand vacuum cleaner is onented with the upper
end aboie the to&ver end, the handle may have a lower

I i i
portion and an upper poriion and Ihc lower end ol Ihe handle
may be positioned at an elevatu&n of a pre-motor filter and
thc upper porhon ol'hc handle may be positioned al Bn

elevation of the suction motor
Thc handle may house at least onc energy storage member

in a lower portion thereof
In accordance with another broad aspect of the teachings

described herein. which may be used alone or in combina-
tion with any other aspect, 0 hand vacuum cleaner has a

10 suchon motor whose axis of rotation Is gcncmlly parallel lo
a central ion itudinal axis of an air treatment member (e.g.,

20', Id', 10', or S'1 dnd when thc hand vacuum
cleaner Is oriented ivith the upper end above the lower end,
the suction motor axis is positioned fonvardly, e g, in front
of the reanvard side of a porous pre-motor biter media

In some embodiments, the lland vacuum cleaner may be
powered by an on board energy storage member. such as one
or more battcnes. Some or all of the baucnes may bc
provided ui lhe handle of Ihe hiuld vacuunl cleaner and,

10 optionally, at least in a lower portion of the handle.
An advantage of this conhguration is that a hand vacuum

cleaner vith improved ergononucs may be provided As
such, the hand vacuum cleaner may have an unproved hand
feel when used by a person.

&I In accordance with tins aspect. Ihcrc Is provided, a hand
vacuum cleaner having Bn upper end and a lower end may
include a suction motor mid fan assembly havuig a lbrward
end, a reanvard end and suction motor axis of rotation, and
an air treatment member bavin a front end, a rear end and

do a central longitudinal axis extending between the tbont and
rear ends. A pre-nu&tor tilter media may have a fonvard
porhon and 0 reanvard porlion and thc rwir end of thc
suchon motor may bc posiuoned forward ol Ihe rearward
potion Of thC pIC-nlotol fillCI UICihd. Tile SUCIIOU nlotol axis
of rotation and the central longitudinal axis may be generally
honzontal when the hand vacuum cleaner is positioned on a
honzontal surface.

The air treatment nlelnber has a hei ht ln a direction
Orthogonal to thc cmitral longituduial axw and thc pre-motor

0 liller media has a height in the dircchon orthogonal lo Ihe
cenlral longitudinal axis Ihdl may be greater Ihan Ihc height
of the air treatnient member

I'he air treatment member may include a cyckme and the
central longitudinal axis nlay be a cyclone axis. The cyclone

&s may have a height in a direction orthogonal to the cyclone
axis and thc prc-motor tilter ntcxfia may have a height ui thc
direction orthogonal Io the cyclone axis that Is grcalcr thun
thc height of the cyclone.

In accordance with another broad aspect of the teachings
io described herein, when the hand vacuum cleaner is oriented

0 ith the upper end above the loiver end, the suction motor
axis ls positioned forwardly. e.g., in fmnt of the reanvard
sale ol a porous prc-motor lilter media whereby the mr uilcl
end of the suction motor Is d rearward end of thc suchon

ss motor. The suchon motor may bc provided ui an upper
portimi of the hand vacuum cleaner, e g.. above a central axis
of the air treatnient member or higher
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In some cmboihmcnts, lhc hmld vacuum clwtncr may bc
powered by an on hoard energy storage inember, such as one
or nlore batteries. gome or all of the batteries ntay be
pmvided in the handle of the hand vacuum cleaner and,
optionally. at least in a lower portion of the handle.

An advantage of this configuration is that a hand vacuum
cleaner with improved ergonomics mdy bc providciL As
such, lhc hand vacuum cleaner may have an improved hand
feel when used by a person

In accordance with this aspect, there is provided a hand
vacuum cleaner having an upper end and a lower end may
include a suction motor and fan assembly bavin a forward
end, a rearward end and suction motor axis of rotation and
dn air lrcatmmlt mnnbcr havulg a front cnd, a rear end and
d central longitudulal axis exlcndulg between lhe fron! and
rear ends. A pre-motor filter media may have a tilrv ard
portion and a rearward portion and the rear end of the
suction motor may be an air inlet end of the suction nxltor.

The air treatment member may have a height in a direction
orthogonal to the centmsl longitudinal axis and the pre-motor
lillcr media may haven hetght in Ihe dirccnon orlhogonal 10

thc central longiludnlal axis Ihat may bc greater lhan the
height of lhe air treatment member

1'he air lreatnlent member may include a cyclone and the
central longitudinal axis nlay be a cyclone axis 1'he cyclone
may have a heigtht in a direction orthogonal to the cyclone
axis and the pre-motor filter media may have a height in the
direction orthogonal to lhe cyclone axis that is grcalcr lian
lhc height of lhc cy'clolnx

In accordance with another broad aspect of the teachiags
described herein, lvhich may be used alone or in combina-
tion with any other aspect, a hand vacuum cleaner Is
provided with a pre-motor filter that is accessible while the
air treatment member. e.g.. a cyclone chamber. is provided
on d main body ol'hc hand vacuum clcancr. Accordingly,
thc air irealnu:nl member may bc ul ml '*in usc" position
when an access door to a prcmolor tilter chmnbcr is Opralcd
Ie a., pivoted opened or reiliovedi so that a porous pre-nlotor
filter media may be removed for cleaning or replacement.

An advantage of this desi@I is that the pre-motor flier
may be accessed without having to remove the air treatment
member.

In accordance with this aspect, thcrc ts provxlcd a lland
1 IICUUBI CICBIICI hBVlllg till ilppCI clnl Slid a IOWCI Clxl. Inav
include a suction motor and fan assembly having a fmnt end,
a rear end and a suction nlotor axis of rotation and an air
treatment member having a front end and a rear end and a
central longitudinal axis extending between the front and
rear ends. The cmltrdl longitudinal axis may extend gener-
ally horizontally when the hand vacuum clemlcr is oncntcd
0 ilh Ihc upper mid above thc lower cniL A prc-motor liltcr
housing may have a fmnt end. a rear end, an upper mtd, a
lower end. spaced apart opposed Lsteral sides extendiag
between the front end and the rear end and an openable door.
A pre-motor filter media may be provided in the pre-motor
housulg and may be removable when lhe door is Opmnxh
Thc pre-motor tilter media may llavc d front side and a rear
side. Thc opcnablc door may bc opmlable v,bile lhc mr
treatment member is provided on the hand vacuum cleaner.

'Ihe openable door nlay be provided on the lower end of
the pre-motor filter housing.

The openable door may include a base of the hand
Vacuum cleaner whml the hand vacuum cleaner is oncntcd
0 ilh thc upper end above lhc lower end.

Thl: prC-nlulor IIIICI IBBy'UCIUdc d klllglnldlllillly'xlcnd-
ing biter media having a hollow interior and a longitudinal
filter axis.

Thc longitudinal Iil ter axis may bc gcncrally Orthogonal to
the central longitudinal axis

'I'he openable door nlay be provided on the rear end of the
pre-motor filter housing.

The hand vacuum cleaner may include a handle mounted
to the rear end of the pre-motor filter housing and the door
may be openablc 0 1th thc lutndle mounted thcrcto.

Thc hand vacuum clcancr may include a handle that is
removably mounted to the rear end of the pre-motor filter

10 housmg and the door may be openable with the handle
nxlunted thereto.

The handle may house at least one ener y stomsge mem-
ber.

Thc handle may mclude a hand grip portion that extends
I ilpWBldlv Bnd fonwdldlv 'B'hl:II lhC hBIUI VBCilillll ChcdllCI is

oriented v ith the upper end above the lower end and the
central longitudinal axis may intersect the handle

'I'he openable door may overlie a side of the pre-motor
filter media that extends in a direction of airflow tluough the

10 pre-motor filter media.
Thc openablc door may bc provided on onc ol'hc lateral

sales of thc prc-motor filter housing.
I'he air treatment member may include a cyckme and the

central longitudinal axis may be a cyclone axis
In accordance with this aspect, there Is also pnivided a

hand vacuum cleaner may include a suction motor and fan
assembly having a front end„a rear end and a suction motor
axis of rotation and dn air lreanncnl mcmbcr lrdving a Ironl
Clif Bnd tl ICBI Clif tllnl d Cclllral lollglltldnldl BXIS Cxtclnhllg

io betweeit the front and rear ends. A pre-motor tilter housing,
may have an upper end and a loiver end and the lower end
may include a bottom openable door A pre-motor filter
media may be provided in the pre-motor housing and may be
removable vvhen the door is opened. The pre-motor filter

ls BICdla IUBV halve d Irolll side Slid B ri ar Side.
Thc opcnablc door nuiy include a base of thc hand

vacUUIU clcdllel whcll lhc hdlxi vacUUIU cleaner Is 0110nlcx!
with the upper end above the lov er end

I'he pre-inotor filter may include a longitudinally extend-
do ing tilter media having a hollow interior and a longitudinal

filter axis.
Thc longitudinal Iil ter axis may bc gcncrally Orthogonal to

thc central longitudinal axis.
Thc air Ircatmcnl mcmbcr may include a cyclone and thc

central longitudinal axis may be a cyclone axis
In accordance lvith this aspect. there is also provided, a

hand vacuum cleaner may include a suction motor and fan
assembly bavin a front end, a rear end and a suction motor
axis of rotation mid an air trcanncnl member lrdving a front

0 cnd and a rear cnd and a central longttudioal axis cxlcndulg
bclwixn thc front and rear ends. A prc-motor liltcr housulg
may have a front end and a rear end that includes an
openable door A pre-motor filter media may be provided in
the pre-motor housing and may be removable when the door

ss is opened. The pre-motor tilter nledia may have a front side
and a rear sale. Thc openable door may be openablc wlulc
thc air treatment mcmbcr is provided on Ihc hand vacutun
cleaner.

'I'he lland vacuum cleaner may mclude a handle mounted
io to the rear end of the pre-motor filter housing and the door

may be openabie v, ith the handle mounted thereto.
The handie may include a hand grip pottion that extends

IlpWardll'lnl lurWdrdly'hen lhc hand VIICiltllll CICdllCI IS

Oncnlcd with thc upper cnd above thc lower end and Ihe
ss ccnlral longitudinal axis mdy intersect Ihc handle.

I'he air treatment member may include a cyckme and the
central longitudinal axis may be a cyclone axis
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In accordance w&th another broad aspecl ol Ihc teachu&gs

described herein, winch may be used alone or in comb&na-
tion w Ilb duv 0&hi I i&&pi CL B hand vi&C UUU& C1 i un&CI h&l S &I foul
openable door for emptying a dirt collection area wherein an
dx&s ol Ihc air lrcauncnt member exlm&ds rearwardly 10

intersect an upwardly extending hand grip of a handle
In accordance w&th this aspect, there is provided a hand

vacumn cleaner having an upper end and a lower end may
include a suction motor and fan assembly having a suction
motor ax&s of rota&&on m&d au mr trcalmcnt member lxivu&g

a front end. a rear end. an openable door and a central
longitudu&al ax&s cxtcndu&g be&ween the front and rear ends.
A handle may have a having a hand grip portiim that extends
upwardly and forwurdly when Ihe hand vacuum clcancr &s

oriented with the upper end above the lower end 1'he central
longitudinal axis may intersect the openable door Bnd the
hand grip portion

In some embodiments. the hand vacuum cleaner may be
powered by an on board energy storage member. such as onc
or more battenes. Some or all of the batteries may be
provided in thc handle of the hand vacuum clem&er m&d,

optionally. at least in a lower portion of the handle
An advanta e of this configuration is that a hand vacuun&

cleaner v ith improved ergonomics &nay be provided. As
such, the hand vacuum cleaner may lmve an improved hand
feel when used by a person

11&c opcnab lc door may bc prov&dcdf a I lhe front cnd of thc
mr ucalment member

'lhe openable door may extend in a plane that is generally
orthogonal to the central longitudinal axis

'lhe hand vacuum cleaner may include a pre-nx&tor biter
and the central longitud&nal axis may also intersect the
pre-motor filter

11&e hm&d vamium clcaucr may include a pre-motor lifter
provided in a pre-motor filter chamber. Thc prc-motor lifter
cluunbcr may have a prc-motor filler eh&unbar inlet that &s

located below a pre-motor filter chamber outlet when the
hand vacuun& cleaner is oriented with the upper end above
the lower end.

The suction motor may be vertically spaced from the
cculrdl long&IUihuBI i&xis

11&c sucuon motor may bc posiuoncd above lhc central
longitudu&al ax&s when the hand vacuum cleaner &s oncnted
with the upper end above the lower end.

An air outlet of the suet&on motor may be positioned
above the centmsl ion itudinal axis when the hand vacuum
cleaner is oriented with the upper end above the lower end.

11&e hm&d vamium clcaucr may include a pre-motor lifter
and air may travel upwardly from lhe prc-molor liller lo the
suciion motor.

1'he hand vacuum cleaner may include a pre-motor biter
and air may travel fi» wardly from the pre-&notor filter to the
suction motor.

The Bir treatment member may include a cyclone Bnd the
cculrdl long&IUihuBI i&xis Is B cv'clou&: Bx&s.

11&c luu&d vacuum clcancr may mclude a dirl collection
clrdmber external to thc cyclone m&d thc d&rt collection
chamber may be vert&cally spaced from the central long&tu-
dinal axis.

The openable door may extend in a plane that is genemlly
orthogonal to the centml long&tudinal axis.

Thl: opi:nable door may include a lhrward most 0 all of thc
mr Ircatmm&t member.

An upper m&d ol'hc hand gnp port&on may bc pos&t&oned
closer to the suet&on motor than a lo&ver end of the hand grip
portion.

Thc luu&d vacuum cleaner may include a d&rty air u&lel Q&at

is pos&tioned above the air treatment member.
Thc hand vacuum clcdncr may u&cludc an air u&lel condu&l

having an inlet conduit axis that intersects the suction motor
Thc hand vacuum cleaner may Include an Inlet condu&t

having an inlet conduit axis that &s enerally parallel to the
central longitudinal axis.

'I'he mlet conduit axis may be positioned above the air
treatment member.

li&
Thc handle may be rmnovablc mountcdt to thc hand

vacuum cleaner, e.g., a main body thereof, and may house at
least onc energy storage member.

ln accordance with another bn&ad aspects of the teachings
described herein, which mdy bc used alone or in combina-
tion with any other aspect, an assembly is removably
mounted to the hand vacuun& cleaner (e.g.. a main body
thereof) wherein the assembly houses an air treat&neat
member and a porous pre-nu&tor filter media, and may also

10 utch&di: lhc sucnou Uiotor.
An ad& antage of this design is that the main body may

have an air u&lcl Ilmt is rcmovably mounted to, e g., a ngid
a&r flow conduit tlmt is drivinaly connected to a surface
cleaning head As the air inlet is part of the n&ain body, e.g,
it may be a one piece assembly therew&th or may be
inte rally formed therewith. the main body and the air inlet
provide a structural component that may withstand stresses
imposed when thc lmnd vacuum clcuncr lrdndlc &s used to
propel thc surlhcc cleamng head.

&0 In accordance &vith this aspect, there &s provided a hand
vacuum cleaner nmy have a main body having an upper end,
a lower end m&d a handle ll&e upper end n&ay have a dirty
a&r inlet and a handle. The handle may have a hand grip
portion that extends upwardly and forwardly. A suction

&s motor and fan assembly nuiy have u suet&on motor ax&s of
rotat&on An assembly may bc removably mounted to Ihe
m&nn body and may include lhc mr treatment member and a
pre-motor filter media.

l'he air treatment member n&ay have a fmnt end, a rear
do end, Bnd a central longitudinal axis extending between the

front and rear ends. The central longitudinal ax&s may extend
gcncrally homdonlally when Ihc hand gmp port&ou is omenmd
upwardly and forwardly.

Air may travel upwardly lrom the assembly lo Ihe main
d- body.

An esse&nbly air inlet and an assembly air outlet may be
provided in an upper surface of the assembly.

The assembly air inlet may be positioned forward of the
dSSCU&bly'&r UUIICI.

0 Au assembly air u&lcl mdy be provnled in upper surface of
the assembly and an assembly a&r outlet may bc prov&dcd in
the rear end of the assembly

l'he air treatment member n&ay have a fmnt end, a rear
end, Bnd a central longitudinal axis extending between the

&1 front and rear ends n&ay intersect the hand grip portion.
Au upper end ol'hc hand gnp poruou may bc positioned

closer lo the suet&on motor than a lower cnd of thc hand grip
po& lion.

'I'he lov er end of the handle n&ay house at least one energy
io stonsge member.

The air treatment member n&ay have an air inlet that is
located in an upper portion of the a&r treatment member.

Thc hand vacuum clcdncr may u&cludc an air u&lel condu&l
and a&r may travel downwardly from thc u&lcl condu&t to Ihe

ss dir lrcBnucut uli:a&ben
l'he hand vacuum cleaner may include a pre-motor filter

chan&ber having an openable door 'l1&e pre-motor filter may
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bc positioned iu thc prc-motor Iilrer chamber and thc prc-
motor hirer door may be accessible when the assenibly is
attached to the niain body.

'Ihe pre-motor filter door may be openable when the
assenibly is mounted to the main body with an airflov
passage from the assembly to the main body sealed.

lite simtion motor may bc provrdcxf in Ihc maui body.
lite assmubly may include the sucuon motor.
1'he central longitudinal axis may be positioned belov the

suction nioror when the hand grip portion may be oriented
uprvsmdly and fiii wardly

The air treatment member may include a cyclone.
The dirty air inlet may be positioned above the air

trentmmir mcmbcr.
llic handle may be rcmovably mounted to thc hand

vacumn cleaner
Ihe handle nlay bouse at least one energy storage men&-

her
In accordance v ith another broad aspects of the teachings

described herein„which may be used alone or in combina-
tion with any other uspcct. a surface clcdmng apparatus has
a rcmoi able assmnbly wluch includes a dirt collcchon area
and a door that is openable to allorv the dirt collection area
to be emptied When the assembly is removed, a user may
operate a hrst actuator (e.g . press a button) to naive a lock
to an unlocked position so that the door may be opened.
When the assembly is attached to the remainder of the
sUI face ch:dnulg Bpparatils fc g.. Ul Bn ul Usc pos1110n). thc
Iirst actuator may bc concealed. Thc user may then opcratc
a second actuator fe g, press a ditferent button) to open the
door The second actuator is operatively„e.g,. drivingly,
connected to the lock. e g . top the first actuator, so as to
unlock the door when actuated.

An advantage of this desi cga is that a user will nor perceive
two unlock buuon when assembly is auached to fiie remaui-
der of the surface clcanuig apparatus arid therefore provide
a bclu:r consiuncr uircrl'acc.

In accordance with this aspect, there is provided a hand
vacuum cleaner may include a main body having a main
body actuator opemsble betv een an open posirion and a
closed position and an assembly removably mounred to the
main body. llic assmnbly may include;m air trcarmmir
member havuig un openable door and mi assembly door
loci . Thc assembly door lock may uicludc an actuation
portion operable between an open position and a closed
position and lock portion opemsble between an engaged
position in winch the door is secured in a closed position and
a disengaged position in which the door is openable. When
thc assmnbly is mounted to the maui body. thc main body
dculdtor niay'c opcrdtlvc conncctcd 10 Ihc actuation portion
ol'hc assembly door lock whereby when thc main body
actuator is moved from the closed position to the open
position, the actuation piIruon is moved to the open position
and the lock portion is moved to the disengaged position.

The actuation portion of the assembly door lock may be
inaccessible when Ihe assembly is mountcxi Io fiie mmn
body.

llic defusion poruou of the assembly dour lock nuiy bc
accessible when the assembly is removed from the niain
body

The main body actuator may be a mechanical member
The main body actuator may include an actuation portion

provuicd On Bn UUICI sUIIBCC of thc siufacc chuuung appa-
ratus and a driven mid. llic dnven cnd may be duvingly
cngagcable with thc actuation poruon ol thc assembly door
lock rvhen the main body actuator is moved from the closed
position to the open positiim.

16
Thc main bodv actuator may include B longitudinally

extending member having rhe actuation portion of the main
body actuator provided at one end and the driven end of the
main body actuator provided at an opposed end.

The longitudinally extendin member may have a fixed
lcn rth.

Thc assembly door lock may be u mechanical mcmbcr.
Thc assembly door lock may be pivotally mountcxf

wherein the actuation portion of the assembly door lock is
ia pmvided on one side of a pivot mount and the lock portion

of the assembly door lock is provided on an opposed side of
the pivot mount.

The assembly door lock may be biased to the engaged
posihon.

Thc main body actuator may cxt mul in a I irat direction and
the assembly door lock may extend in a second direction
ditferent to the first direction.

'I'he first direction may be orthogonal the second direc-
hiin.

10 When the main body actuator is moved from the open
position and the closed position, thc lock portion nuiy be
moved in a dilli:rent direction to the maui body actuator.

I'he lock portion may be moved in an opposite direction
to the niain body actuator

I'he main body actuator may include an actuation portion
and a driven end. When the main body actuator is moved
from the open position and the closed position, the lock
porhon is moved ui a difli:rent direction Io Ihe driven end.

Thc lock porhon may be moved in au opposite direction
sc to the main body actuator

'I'he surface cleaning apparatus niay include a hand
vacuum cleaner and the openable door may be a front door
of the air treatment member.

A handle that is removably niounted to a rear end of the
Is surface cleaning apparatus mdy bc providixl.

Thc handle may house ar least onc cncrgy storage mem-
ber.

In accordance rvith another broad aspect of the teachings
described herein. which may be used alone or in combina-

do tion with any other aspect. a hand vacuum cleaner may be
provided with a removable handle. The removable handle
may house onc or morc cncrgy storage members. Thc handle
may bc connectable 10 other appliances so as to power Iha1

dpphdncc.
In accordance ivith this aspect, there is provided a handle

v ith mi integrated rechargeable battery pack may include a
grip portion having top and bottom ends and being confi-
ured to be gripped by a hand of a user beuveen the top and
bottom ends. At icdsr onc rechargeable baucry may be

0 coupled to at least onc of Ihe Iop mid bottom mids of thc grip
portion. AI least onc mcclmnical attaclmicnt may bc coupfcxf
to at least one of the top and bottom ends of the grip portion
for mechanically en aging and attaching to a powered
device At least one electrical connector may be coupled to

ss at least one of the top and bottom ends of the grip portion for
clcctncally connccung thc at least onc rcchargeablc baucry
to thc powcrcil dcvicc.

Thc at least onc rechargeable bauery may include top and
bottom rechargeable batteries coupled to the top and bottom

ic ends of the grip portion, respectively
The top and bottom rcclmrgeable batteries may be sub-

stantially the same mass.
Thc luuidlc may uicludc top and bottom bauery housings

integral wrth Ihc uip dnd bottom ends of Ihc gnp portion,
ss rcspcctivcly, and whcrmn the top and bouom rechargeable

batteries are located in the top and bottom battery housings,
respectively.
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llic electncul coruwctor may extend from one ol'hc top

and bottom housings I'he meclmnical attachment may be
located on one of the top and bottoin housings

'lhe electrical connector may extend from the top housing
and the nlechanical attaclmlent may be located on the top
housulg,

lite at less l onc mcchaiucai allaclunmll may bc coupled lo
thc top end of thc gnp portion. The al lcasl onc cleclrical
connector niay be attached to the top end of the grip portion.

1'he handle may include at least one contml button on one
of the hnusings or on the grip portion.

The control button may control power to the powered
device from the rechargeable battery.

llic handle may include clecuoiucs located msidc thc
gnp.

'lhe handle may mclude at least one control button
electrically connected to the internal electronics and coidig-
ured to control at least a pow:er on and off hulction

The internal electmnics may include control button cir-
cuitry configured to receive an identification of the powered
device when lhe removable lmndlc Is attached and conlig-
Urcd to pliivnh: II control sigiml to ctlcutny nl thc powcl Oil

device in response to activation of the control button
1'he control button nlay activate different functions in

dilferent powered devices
The handle may include a display coupled to the control

button circuitry and configured to display at least a fiuiction
of Ihc control button.

llic cleclrorucs may Include char c management circuitry
electrically connected to the rechar cable battery

'lhe charge managenient circuitry may be configured to
store diff'creat power profiles corresponding to difTerent
powered devices and Is configured to activate a power
profile in response to detectmg the polvered device w:hen the
handle is connected.

lite riwhargcablc battery may be a Li-Ion baucry.
Al least the gnp pornon may define an air flow paflb and

the air flnw path nlay be fluidly coupled to an air exhaust
when connected to a vacuuni cleaner device

The grip portion. the top battery housing and the bottom
battery housing may define an air flow path nllowiltg air flow
along thc bauencs to provide heat transfer lo or from thc
bancncs. Thc air flow path may bc fluidly couplixl to an mr
cxhdusl when connccnxl Io B vBcuUUI ch:duel ilcvlcc.

'lhe handle nlay include a trigger on the grip portion for
powerin nn and off

In accordance with tins aspect, a vacuum cleaniltg appa-
ratus may include a vacuum unit including nt least a suction
source and a dirt collccnon clmmber, mid a removable
handle with an Intcgrnlcxi rcchargedblc battery pack conlig-
ured lo be removubly attached lo at least one cnd of the
vacuum unit.

1'he vacuum cleaning apparatus may also include a
renlovable wand configured to be removabiy attached to at
least another end of the vacuum unit.

llic rcmovablc wand may be conftgurcsl to bc coupled
bclwcml the vacuum unit and thc removable handle.

A center ol'ravity ol'hc removable handle with ultc-
grated battery pack may be pmximate a nvist axis of the
vacumn unit that extends generally along the removable
wand when coupled to the vacuum unit.

The suction source may be a suction motor and a center
ol gravity ol Ihc sucnon motor may be proximale Ihc twist
dXIS Of lhC VBCUUUI unit.

Al least a lop end of thc remuvabic handle may be
configured to be coupled to the vacuum unit and the remov-
able wand.

Thc vacuum unit may cxlmust ulto tlm removable handle
when attached.

In accordmlcc with llus aspect, a vacuum cleaning appd-
mstus may include a vacumn unit having a back end and a
front cnd mid including at a least suction motor mid a dirt
collection chamber benveen the back end and the front end
A handle may be proxinlate the back end of the vacuum Iulit.
I he hmldle may include a grip pnrtion, a top rechar cable
battery at a top end of the pip portion, and a bottom

I I I

rechargeable baucry al a bottom cnd ol'hc gnp portion. The
top and bottom rechar cable batteries may be arranged such
thin 11 ccnlcl ill gtdi lty's pliixnntnc d Iwlsl Iixts ol lhc
vacuulti atilt

Thc suction moior may bc located in front of thc handle
and is arranged such that a center of gravity of the mot or is
proximate the tv, ist axis.

I'he handle niay be removable.
The front end of the vacuum unit may be configured to

attach to a vacuum wand. dnd tlm twist axis extends along
the vacuum wand.

Thc lop and bottom rcchdrgeablc batteries have substan-
tially the same nmss

In accordaimc with llus aspect. an air cooled baucry
char er assembly niay include a battery charging unit
hlclUihng dn Inr tlov dci lcc, dnd d handle w lib nllcgidlcd Bn

rechargeable battery pack conhgured to be mechanically
attached and electrically connected to the battery charging
unit for charging The handle defining an air tiov: path that

in is fluidly coupled lvith the air flow device v hen the handle
is attachixl to the baucry chargulg urut such that thc mr flow
device causes air to flow tluough the handle to maintain a
tcmpcrature of the rcchargcablc battery pack during charg-
ing.

Thc handle may ulcludc a gnp portion and lop mid bottom
battery housings at top and bnttom ends, respectively, of the
grip portion. The rechar cable battery pack may include first
and second battery packs connected in series and located in

do the top and bottom battery housings, respectively.
Thc air flow path may extend tluough at least thc lop and

bottom battery housings.
Thc air flow device may ulclude a fan.

DRAWINGS

The dralvings included herewith are for illustrating vari-
ous examples of articles, methods, and apparatuses of the
teaching of the prcscnl spixificalion and arc not uttcndixi lo

C hmit llm scope of wlml is taught in any way.
In thc ditiwhlgw
lii(i I is a front perspective view of a surface cleaning

apparatus in accordance ivith at least one enlbodiment and
mounted to a rigid air flow conduit (e.g. an above floor

s. clemling wand) and surface cleaning head in a stickvac
confIgni talon:

FICi 2 is a Ibonl pcrspiwnve view ol' portion of thc
surface cletuung apparatus ol FICi. I:

lilt i 3 is a side view of the surface cleaning apparatus of
ic 111th 2,

FICi. 4 is a front perspective view of the surface cleanin
apparatus of FICi. 2 ivith the handle detached:

FICi 5 Is a cross-sectional view ol'hc surface clednnlg
apparatus of FIG. 2. taken along hne 5-5,

ss FICi 6 is a perspcclivc cross-sectionul view ol'thc surface
cleaning appamstus of IIICi. I, ivith a portion of the appamstus
detached;
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FIG. 7 is a pcrspcchvc cross-sccuonal v&cw of die surlhcc
cleaning appamtus of FICi. I, with a different portion of the
dppBI&uus dc&ached:

l1G 8 is a perspective cross-sectional view of the surface
clcanmg apparatus of FIG. 1, with a difli:real porhon of thc
apparatus detached:

FIG. 9 is a perspective cross-sectional view: of another
embodimen& of a surface cleanmg apparatus. with a portion
of the appamstus detached:

FIG. 10 &s a pcrspixuve cross-sccuo&ml v&cv, ol'another
embodiment of a surface cleaning apparatus, with n portion
ol lhc dppara&Us dc&dchcd,

Fl(i 11 is a perspective en&as-sectional view of another
cnlbodhucnt ol B sUrfdcc ck anhlg Bppaldh&s,

l1(i 12 &s a side cross-sectional view of another embndi-
ment of a surface clearung apparatus;

FI(i 13 is a side cross-sect&onal view of another embodi-
ment of a surface cleanin apparatus;

FIG. 14 is a s&de v&cw ol'he emboduncnt of FIG. 13,
FIG, 15 is a front perspective vie&v of another embodi-

nlcnl ol II sUrfacc clcdnulg dppd&IBUs,
Fl(i 16 is a side cross-sectional view of the surface

cleanin appamltus of l&l(i 15. taken along line 16-16,
FI(i 17 is a rear perspect&ve view of the surface cleaniag

appamstus of FICi 15:
FIG, 18 is a front perspective view of the surface cleaning

dppdra&us of FICi 15 w &th thc lmndlc dc&ached,
FIG. 19 &s a rear pcrspcct&ve view of die surf'dcc cleaning

apparatus of I1(i 15 with the handle detached;
l1(i 20 is a front perspective view of the surface cleaning

apparatus nf l&l(i. 15 with a portion of the air treatnlent
member renlovedt

FIG. 21 is a lower front perspective view of a portion of
thc surface cleanu&g apparatus &llustra&ed ul FIG. 20.

FIG. 22 &s a s&dc cross-sixuonal vice ul'another mnbud&-
Blent ol II sUrfacc clcdnulg dppd&IBUs,

Fl(i 23 is a side cross-sectional view of the surface
cleanin apparatus of I'l(i 22, &vith a portion of the air
treatment member open,

FIG, 24 is a top front perspective vielv of a portion of the
surlhcc cleamug apparatus ol'IG. 22. w&th a poruon of thc
mr uca&ment member open,

FIG. 25 &s a fronl pcrspcctive view ol a&x&lhcr embod&-
ment of a surface cleaning apparatus;

l1(i 26 &s a rear perspective view of the surface cleaning
apparatus of FICi. 25:

FIG. 27 is a cross-sect&onal view of the surface cleaning
appara&us of FICi. 25, taken along lute 25-25.

FIG. 28 &s a rear perspcct&vc view of thc surface clmuung
appara&us of FIG. 25, w&&h a prc-motor lifter hous&ng open,

FI(i 29 is a cmss-sectional vieiv of the surface cleaniag
apparatus of I'l(i 25. with a portion of the apparatus
detached:

FIG, 30 is a cross-sectional view of the surface cleaning
dppdra&us of FIG. 25, w&th a d&ilhren& porlion of the appa-
ratus dciachcd,

FIG. 31 is a cross-sixuonal vww of Ihe surface cleaning
apparatus of i&l(i 25, with a different portion nf the appa-
ratus detached;

FIG. 32 is a bottom perspective viev, of another embodi-
ment of a surface cleaning apparatus with a pre-motor filter
cluunbcr open and prc-motor filter rnuovcd,

FIG. 33 is a cross-sixuonal v&cw of thc surface clmuung
appara&us of FIG. 32, taken along lute 33-33, with the
pre-nlo&or biter posit&oned partially within the pre-motor
filter chmnber.

FICi 34 is a cross-sectional view of another embodiment
of a surface cleanin apparatus, v,ith the pre-motor filter
posu&oncxl pBI&&ally'uhul Ihc pic-nlotor fihcr chan&hei,

FICi 35 &s a ikon& pcrspcchvc v&cw of another embodi-
ment of a surface cleanin apparatus:

l&I(i 36 is a cross-sec&ional view of the surface cleaning
apparatus of FICi. 35, taken along line 36-36:

FICi 37 is a perspective view of another embodiment of
a surface cleaning apparatus;

&o FICi 38 is a cross-scchonal vn:w ol'hc surface clcaiung
apparatus ol'IG. 37, &alen along huc 38-38:

i&l(i 39 is a side cross-sec&ional v&ew of another embodi-
ment of a surface cleaninu apparatus:

FICi. 40 is a perspective view of an above floor clennin
I Band;

FICi. 41 is a cross-sectional vieiv of the cleanin wand of
FIG. 40, taken along 1&nc 40-40,

FICi 42 &s a side view of dnotlmr cmbodimen& ol'a surface
cleaning apparatus moun&ed to a wand and surface cleaning

Io head m a sticks&ac confi ura&ion:
FICi 43 is a side view of the surface cleaning apparatus

of FICi 42 in an altenlate configumtion,
FICi 44 iilustrates a lmndle used in combination with a

var&cty of d&lie&cut Ilppara&Uses. Bnd
FICi 45 &s a cross-sixuonal I &ew ol'ouc embodiment of a

handle.

DETAILED DESCRIPTION

&o Various apparatuses orpmcesses will be descnbed below
to provide an exanlple of an enlbodinlent of each clai&ned
invention No embodinlent described below limits any
clauned imention and any claimed invention may cover
processes or apparatuses that difi'er from those described

ls bclolv Thc clauncd &m cnhom are not lun&tcd to apparatuses
or processes havhlg I&ll ol Ihc fcdhucs of Bnv onc Bppardh&s
or process described below or to features conunon Io mul-
tiple or ail of the apparatuses descnbed below. It &s possible
that an apparatus or process descnbed below is not an

do embodiment of any claimed invention. Any Invention dis-
closed &n an apparatus or process described below that is not
cleaned ul Ih&s document may bc thc subtcc& matter of
another protcchvc mstrumcnt. R&r example. a contimnng
pa&cnt application, and Ihc applicmlts, invcn&ors or owners
do not intend tn abandon, disclainl or dedicate to the public
any such invention by its disclnsure in this document

The terms "an embodiment.** "embodiment.'* "embodi-
ments." "the embodiment," "the embodiments.*'one or
more cmbodimcn&s." "some clubo&hmcnts," and '*one

o embodiment" mean "onc or morc (but no& all) embodiments
of the prcsen& &nvcnhon(s)." unless cxprcssly spec&fied o&h-

ens&se
I'he terms "including." "comprismg*'nd variations

thereof mean "including but not limited to„'* unless expressly
ss specified othe&wise. A listing of items does not imply that

any or all ol'hc Items arc mutually exclusive, unless
cxprcssly spec&fied o&herw isa. Tlm terms "d." **an" mid "Ihe"
mean '*one or morc,** unless expressly spec&fied olheiwisc.

As used herein and in the claimx two or more parts are
io said to be "cnupled", "connected", "attached", or "fastened'*

v here the parts are joined or opemste together either directly
or indirectly (i.e.. tluough one or more intermed&ate parts),
so long as a lulk occurs. As used hcrcin and in the clauns,
two or morc parts are said to be "d&rectly couphxi", '*dirccily

ss connixtcd", "dirac&ly In&ache&fh or **d&rcc&ly fastened"
where the puts are connected in physical contact with each
other. As used herein. t&vo or more parts are said to be
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"ngidly coupled", "ngidly connected*k "ngidly atuichcd", or
*'rigidly fastened" where the parts are coupled so as to ntove
as one Ivhile maintaining a constant orientation relative to
each other. None of the terms "coupled", "connected",
"attached". and "fastened'* distinguish the manner in which
nvo or more parts are jonted together.
Gmieral Desvnpnon of a s/Iicuum Cleaner

Rcfcrnng Io FIGS. 1 to 8, a lirst cmbodnnent of a surface
cleanin apparatus 100 is shown. I'he following is a general
discussion of this embodiment Ivhich provides a basis filr
understanding seveml of the features which are discussed
herein. As discussed in detail subsequently. each of the
features ntay be used in other embodiment~.

In Ihc emboihmcnt Illustratixk Ihe surface claiming appa-
ratus 100 is a hand-lmld vacuum cleaner, wluch is conunonly
referred to as a "hand vacuum cleaner*'r a "handvac". As
used herein. a hand-held vacuum cleaner or hand vacuunt
clemter or handvac is a vacuum cleaner that can be operated
enerally one-handedly to clean a surface while its w:eight Is

held by the same one hand. This is contmsted with upnght
drill CdlliSICI VIICilillli clCdllCnb thi: w Ci h1 Ol whiCh IS Sup-
ported by a surlhcc (c.g. floor below) during usc. Optionally,
surface cleaning apparatus 100 could be removably nxlunt-
able on a base so as to form, for example, an upright vacuunt
cleaner. a canister vacuum cleaner. a stick vac, a wet-dry
vacuunt cleaner and the like.

Optionally, the hand vacuum 100 can be mounted to a
base. such as base 102 ui FIG. 1. (either removably or in a
fixcxl InallilCI) So Bs to foliin fol CXBinplix Bll ilpn hl VBCilillli

clemter. a canister vacuum cleaner. a stick vac. a wet-dry
vacumn cleaner and the like In the illustrated example, the
base of the surface cleaning apparatus includes a surface
cleaning head and an cion ate wand. In this configuration,
the surface cleaning apparatus can be used to clean a floor
or other surface ul a minuter analo ous Io a convmltioital
uptight-SIVlC VdCOIIIII ClCdili:n

Power can bc supphcxl to thc surface clwuimg apparatus
100 by an optional electrical cord 104 (liloi. 2) that can be
connected to a standard wall electrical outlet. Alternatively,
or in addition. the power source for the surface cleaning
appamstus can be one or more onboard energy storage
members. including, for cxamplc, onc or morc bancncs.

As cxcmplilicd in FlfiS. 1-8 thc surface cleaning appa-
ratus 100 may comprise a mrna body 106 having housing
108 and a handle 110. at least one air treatlnent member 112
connected to the main body 106. a dirty air inlet 114, a clean
air outlet 116. and an air flow path extendiitg between the
inlet 114 and outlet 116 Surface cleaning apparatus includes
a lkont cnd 118, a rear end 120, mi upper cnd 122, and a
lower cnd/bottom 123 (FIGS. 2 and 3). In thc cmboduncnt
shown. Ihc dirty air uriel 114 Is at thc front cnd 118 aixl the
clean air outlet 116 is at the upper end 122 A suction ntotor
124 (I 1(i 5) is provided to generate vacuuin suction through
the air flow path„and is positioned within a motor housing
125. The suction motor may be upstream or downstream
from Ihc air Ircatmcnt mcmbcr. mid ui tlm illustrated
mnboilimcnt is downs)rerun.

llic at least one at least onc air ircdtmcnt member 112 is
confi ured to treat the air In a desired inamter. including, for
example. removing dirt particles and other debris from the
air flow. The air treatment member 112 may be provided
upstream or downstream from the suction motor, and may be
any suitable nu:mbcr Ihat can treat Ihc air. Oplionally, the air
trcaimmlt nu:mbcr 112 may uiclude at icosi one cyclonic
clcaiung stage. and may ul some Instances include Iwo or
ntore cyclonic cleaning stages arranged in series with each
other. iiach cyclonic cleaning stage may include a cyclone

uiut that has one or more cyclone chambers (armngcd in
parallel or series with each other) and one or more dirt
collection chanibeis, of any suitable conhguratiim The dirt
collection chambers may be external to the cyclone cham-
bers. or may be internal the cyclone chamber and confi ured
as a diit coliection area or region v,ithin the cyclone cham-
ber. Alt erne lively, thc air Ircatmmit member aced not include
a cyclonic clcanuig stage, and can incorporate a bag, a
porous physical filter media (such as filam or felt) or other

I il Bli'lCating BICBns.

Referring also to Fl(i. 5, in the illustrated embodmient the
hand vacuum 100 includes an air treatment member 112 in
the form of a cyclone unit 126 that Is provided upstream
from thc suction motor 124. The cyclone urut 126 includes
a cyclone chamber 128 and an cxtcmnl dirt collection
chanlber 130. 'I'he cyclone chamber 128 and dirt collection
chanlber 130 may be of any configumstion suitable filr
separating dirt from an air stream and collecting the sepa-
rated dirt, respectively. The cyclone chamber 128 may be

zo oriented in any direction, including those descnbed in more
dc)ail hcrcin. For cxdmplc. when surface cleaning apparatus
is oncntcd with Ihc upper cnd 122 above thc lower cnd 123,
e g. positioned with a bottont that Is generally planar and is
generally parallel to a horizontal surface, a central axis of the
air treatment member 112, exemplified as a cyckme axis 132
of rotation in the illustrated entbodiments. may be oriented
honzontally as exemplified in this embodunent (Flfi. 5),
vertically (FIG. 38), or at any angle betweml honzontal and
vertical (scx FIG. 39).

Io Optionally, one or more pre-motor filters ntay be placed
in the air flow path benveen the air treatntent member 112
and the suction motor 124 Alternatively, or in addition. one
or more post-motor filters may be provided downstream
from the suction motor 124.

Is As cxcmplilied ui FIGS. 5 and 6, thc hnnd vacuum 100
includes a prc-motor liltcr housing 134 that Is positioned in
the air flow path don nsu cern of air trcatmcnt mcmbcr 112.
Pre-motor filter housin 134 may be of any suitable con-
stniction, including any of those exemplified herein A

do pre-motor filter 136, formed from any suitable physical,
porous filter media and having any suitable shape. is posi-
tioned witlun the pre-motor lilter housuig 134

In thc embodiment ol'IGS. 5 and 6, the clean air ouilet
116 is pmvtdcxI as part of Ihc mmn body 106. Imd includes
a gull 138. In this example. the grill 138 is onented such that
air exitmg the clear air outlet 116 travels generally upwardly
from the upper end 122 of the hand vacuum 100, and it
forms part of an optional post-motor filter housing 140. In
the illustrated embodiment. a post-motor lilter 142 is pro-

o vidcd witlun Ihc housing 140 to help further treat Ihe air
passing tluough thc hanoi vacuum 100. The illustrated post-
nxltor filter 142 is a physical foam ntedia filter, but option-
ally the post-motor filters may be any suitable type of filter
and may include filam filters, felt filters, HEPA filters, other

s. physical fiiter media, electrostatic filters and the like.
In thc cmbodimcnt of FIG. 5, thc duty nir uriel 114 of thc

hand vacuum 100 Is thc inlet cnd ol'n inlet conduit 146.
Dirty air ullct 114 nuiy bc positioned forward of the air
treatment member 112 as shown. Optionally. the inlet end of

lo the conduit 146 can be used as a nozzle to directly clean a
surface. The air inlet conduit 146 is. in this example, a
generally linear member that extends along a conduit axis
148 that is oncntcd in a longitudinal lbrwarik'backward
direction and is gcncrally horizontal when the hand vacuum

ss clcancr Is oriented v,ith Ihc upper end 122 above the lower
end 123 Alternatively. or in addition to fiutctioning as a
nozzle, the inlet conduit 146 can be connected or directly
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coiuuxted Io the downstream cnd of any suuable accessory
tool such. including as a rigid air floiv conduit (e.g . an above
floor cleaning wand), crevice tool, mini bnish or the like

I'or example, liifi I is an exemplary embodiment of a
stickvac cleaning appamotus (e.g. a stickvac) that incorpo-
rates lmnd vacuum 100 and is configured so that the inlet
conduit 146 is directly coiuicc(cd to Ihe upper cnd 149 of a

rigid clc uung wand 150. Thc lower cnd 152 of Ihe clwuung
wand 150 is pivotally. and optionally pivotally and steer-
ingly, connected to a surface cleaning head 154 In tlus
arrangement the handle 1(0 can be used to manipulate the
hand vacuum cleaner 100 v hen the hand vacuum cleaner
100 is detached fmm the v and 150. and can be used to
manipula(c Ihc combuiauou ol'hc hand vacuum 100 and thc
wand 150, or thc combination ol'he hand vacuum 100,
wand 150 and surface cleaning head 134 (i.e the stickvac)
depending on the mode in which the surface cleaning
apparatus is used.

The surface cleaning head 154 can be of any suimble
design. and may include a variety of feanires, such as
rota(ing brushes. ligh(s and the like. In Ihe illustrated
cxtunple, thc surface clctuung head includes a body 156, a
pair of rear ivheels 158 connected to the body to rollingly
support the surface cleaning head 154 above a surface to be
cleaned, and a cleaning head dirty air inlet 160 in the
downward facing lower body surface. The surface cleaning
head 154 also includes a support member 162 that Is
pivo(ally coiuicctcd to the body 156. The lower cnd 152 of
the wand 150 cau bc connimted to the support member 162,
whereby the wand is movable relative to the surface clean-
ing head, about a pivot axis 164, between a generally upnght
stomge position (I'if) I), and an inclined use position. In the
illustrated example, the support member 162 is provided in
the form of an upflov duct that is in fluid conununication
with Ihe clctuung lmdd duty air uilet 160. Thc lower end 152
ol'Ihc wand 150 is couftgurixi to receive the upflow duct 162
(or optiormlly vice versa) mid Io fluidly connect Ihe surface
cleanin head 154 to the hand vacuum (00

Optionally, the wand 150 may also be movable in at least
one other degree of freedom relative to the surface cleaning
head 154 to help facilitate steering of the sutfiace cleaning
head 154. For cxamplc, the wand 150 may be rotatably
coiuux ted Io the support member so Ihdt thc v, anil cmi rotate
dbou( its longi(udinal axis 166 rclanvc Io Ihc surlace clean-
ing head 154 Alternatively, or in addition. the wand 150
may be pivotable about a differen, second pivot axis 168
relative to the surface cleanin head 154. Optionally. the
second pivot axis 168 may be generally orthogonal to the
plviit ilats 164, dllil iiiav bi: oitclltc'il iii tI geiieldlly'orwiIril/
backward dirixuou (either gcncrally horizontally or incluicd
relaiivc Io a honzontal plane), as illus(rdicil ui Ihe mnbodi-
nient of I'It) I

1he v and 150 niay be any suitable meinber that can
provide the desired stnictural connection between rhe hund
vacuunt 100 and the surface cleaning head 154. Preferably,
the wand 150 can bc configured as an air flow coixluit tha(
provides the fluid communication between thc surlimc clean-
ing hcdil 154 and the hand vacuum 100. Alteumtivcly, thc
wand 150 may include a stnictural member and a separate
air tloiv connection niember (such as a flexible hose or the
like). In the illustrated example, the wand 150 is a rigid fluid
conduit that pmvides both structural and air flow connec-
nons bctw cmi thc hund vacuum 100 and Ihe surlbce clwuung
head 154. Thc wmid 150 may be made lbom metal, plastic
and/or any other sui(able material.

Optionally, the loiver end (32 of the wand 150 can be
detachably connected to the support meinber 162. using any

means, uicluding a fric(ion fit, suitable la(ch 170, loclnng
mechanism or the like Pmviding a detachable connection
may allow the wand 15U to be separate from the surface
cleaning head 154 for maintenance and/or for use m above
floor cleaning. In such a configuration. the upstream end 152
of the wand 150 can function as an auxiliary dirty air inlet.

Preferably. the hand iacuum 100 cau bc detachably
connimtcd to the opposing upper end 149 of thc wand 150,
for example using latch 17U, so that the hand vacuum 100

Io can be detached, and used independently fmm the wand 150
and/or surface cleaning head 154 Providing detachable
connections at both ends of the wand 150 may help facilitate
use of the surface cleaning appamotus 100 In at least tluee
dilfi:ren( opcratuig modes. i) an upright cleanuig mode in
which both thc surf'acc clcamng lu:ad and hand vacuum arc
attached to the v,and and there is an air flow path extending,
from the dirty air inlet in the surface cleaning head to the
hand vacuum and includina the ivand: ii) a first above floor
cleaning mode in which the wand is detached from the

zo surface cleanin head and an air flow path extends from the
auxiliary dir(y air uric( to Ihc hand vacuum cleaner, mid ni)
a second above tloor clctuung mode ui winch thc hand
vacuum is detached from the upper end of the wand and the
nozzle is used to directly clean a surtace and/or is connected
to one or more auxiliary cleaning tools (such as a hose,
crevice tool. upholstery brush and the like)

Optionaily, pov,er can be supplied to the surface cleaning
apparatus by thc ekm(ricdl cord corumctcd to Ihe hand
vacuum (FIG. 2) Ihat cdn be connected Io a standard wall

Io electrical outlet. I'he cord 104 may optionally be detachable
from the hand vacuum 100 Alternatively, or in addition. the
power source for the surface cleaning apparatus can be an
onboard ener y store e device which may mclude, for
example. one or more batteries. In the embodunent of FIG.

is 5, thc hand vacuum includes on board power sources ui Ihe
fiirm of battery packs 174 provided in thc handle 110. The
ba(tery packs 174 arc described in further detail hcrcin. In
some exainples. the surface cleaning head 154 may include
a rotating brush and bnish motor 172 (lq(i I ), lights or other

do such features that require power. Optionally, power can be
provided to the surface cleaning head 154 from the hand
vacuum 100 via thc wand 150. wluch may bc configured to
clectncally connect Ihc lrdnil vacuum 100 Io thc surface
cleaning head 154. Af turnout cly, or in addi(ion to receivuig
power for the hand vacuum 100 via the wand 150 the
surface cleaning head 154 may include its own battery pack
174

In the embodiments of FIG. 5. and others illustrated
herein (FI( 'S. 9-13), thc pre motor lilter housing 134 and Ihe

o suc(ion motor housing 125 arc both posiuoncd rearward of
the air tres(ment mcmbcr 112 and lbrw ard of the lmndle 110.
Alternatively. in other embodiments. such as those illus-
trated in liNIS 27, 33 and 36. the main body 106 may be
configured so that the pre-motor filter housing 134 is posi-

z. tioned reanvard of the air treatment member 112 (and
forward ol'hc handle 110). but Ihc suction motor hmisuig
125 is posi(ioncd forward of both thc pre-motor Iiltcr
housing 134 and thc handle 110. In this conligumtion, some
or all of the suction motor housing 125 may be positioned

ro above the air treatment men(her 112 I'or example, in the
embodiment of FIG. 27. the suction motor housin 125 is
positioned forward of the pre-motor filter housing 134 and
is above and overlics dn upper portion ol'a sidewall 188 of
the cyclone clmmbcr 128. In Ibis mnboduncnt, and Ihe

ss embodiments ol'igure Ihc suction motor 124 is also above
and overlies the dirt collection chamber 130 In this arrange-
ment, the suction motor housing 125 is rearward of the air
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inlet conduit 146. Posiuoning Ihe sucuon motor housing
(25. and the suction motor 124 therein, fiirv ard of the
pre-motor filter housing (34 niay alter the centre of gravity
and hand feel of the hand vacuum ll)0 when in use 1'lus
configuration may also help facilitate the use of a relarively
large pre-motor filter hou sin 134, and a pre-motor filrer 136
with a rclativcly large upstream surf'ace area. wlnle helputg
to Icdlicc lite overall size of fltc lulitd vacuiiiti 100.
('I clone Unit

1'he fofloiving is a description of cyclone units that may
be used by themselves in any surface cleaning, apparatus or
in any contbination or sub-combination wirh any orher
feature or features described herein. For example. any
cyclone umt descnbcd hcrcin may be used with any of thc
dirt collection clrsmbcrs, cyclone chamber. emplyutg meth-
ods, pre-motor filter housings, pre-motor filters. removable
component configurations, component configurations, dual
mode operable door lock, handle configurations, on-board
power source armngements. wands. surface cleaning heads,
information display devices, power sv,itches and controls,
mr flow conligurations, sucuon motors, rcxonfigurablc vacu-
ums. clean air outlet configurauons. onboard chargcrs,
poiver operatmg niodes and other features described herein.

Referrin to the embodiment of I'IG 5, the cyclone unit
(26 used in the hand vacuum IUU can optionally be a
cyclone with unidirectional air flow or a "unitlow" cyclone
chamber 128 (i.e where the air inlet and air outlers are at
opposite ends of thc cyclone clmmbcrf. Thc cyclone chiun-
bcr 128 includes a cyclone air inlet 178 in fluid conunum-
cation v ith the inlet conduit (46. a cyckme air outlet 180 and
a dirt outlet 182 that is in comnninication with the dirt
collection chamber 13U

Optionally„ the undlov cyclone chamber 128 may be
enerafly lmrizontally oriented so that the cyclone air inlet

178 is located toward the I'rout cnd 118 of thc hand vacuum
100. and the cyclone air ouflct 180 spaced rearwardly behind
flic cy'cloilc air iiik:I 178, al a lear citd of llic cvclollc
chamber (28 In this embodiment, the cyclone air outlet 180
is adjacent and faces other portions of the hand vacuum 100.
For exantple, in the embodiments illustrated in FIGS. 1-8. 9,
10, 11. 12. 22. 27. 33 and 36 the cyclone air outlet 180 is
directly ad(scent thc prc-motor lifter housing 134 and faces
onc side (e g., upstream or downstream sale) ol'hc pro-
mo(or lifter nn:iha 136.

One advantage of this design is that the cyclone air inlet
(78 may be a tangential air inlet that is used to redirect the
air from the inlet conduit 146 to the cyclone chamber 128
and the air may exit the cyclone chmnber 128 and rravel
linearly (rearwardly) to flm prc-motor filter 136. Accord-
ingly, dirty mr may travel from Ihe cyclone mr oullc! 180(o
thc prc-motor lifter 136 without passutg tluough any bends,
thereby reducing the backpressure created by air tlow
through the vacuum cleaner Alterimtively. the cyclone
chamber 128 may be configured so that the air inlet 178 and
air outlet 180 are located toward the same end of the cyclone
clramber. such as shown in thc cmboduncnls ol'ICiS 38
and 39. 11us configurntion may provnle flexibility re arding
position ol the dirty nir inlet 114 rclauvc lo lhe res! of thc
main body (06. and may allow for a ditferent arrangement
of the hand vacuuni components.

FIGS. 5 and 6 exemplify one embodiment of a hand
vacuum 100 bavin a cyclone unit that includes a uniflov
cyclone cluunbcr 128 and a ihrt collccuon clmmber 130 llmt
is posiuoned outside/cxtcitor to Ihe cyclone clmmber 128
and is in communication with the din outlet 182 to rixeive
dirt and debus exiting the cyclone chamber 128 In the
illustrated exmnple. the cyckme air inlet (78 and dirt outlet

26
182 arc positioned toward opposing ends of thc cyclone
chaniber (26, and the cyclone air outlet 180 is provided
toward the seine end as the dirt outlet (82 (the rear end as
illustrated). In this configuration. dirty air can enter at the
front end of the cyclone chamber. ivhile cleaner air and the
separated dirt panicles both exit the cyclone chamber at the
opposing rear cnd.

In this embodimcnl. Ihc cyclone chamber 128 has a front
end wall 184 and an opposin rear end wall 186 that is

la spaced apart from the front end wall along the cyclone axis
132 about which air circulates when within the cyckme
chamber 128. A cyclone chamber sidewall 188 extends
between the front and rear end walls 184. 186. In the
illustrated example, whmt the lmnd vacuum is onenlcd with
thc upper cnd above Ihc lower end, the cyclone axis 132 is
generally horizontal. and is closer to horizontal than vertical,
eg, 20", 15", 10". or 5". As exemplified, the cyclone
axis 132 is substantially parallel to, e g 20", 15", 10'. or

5", and laterally (verticafly) offset below the conduit axis
zc 148 of the air inlet conduit 146, the cyclone chamber 128

and dirt collixtion chamber 130 are below thc inlet conduit
axis 148. and a prolccuon of tin: uilct conduit axis 148
intersects the suction motor 124. In the embodiment of I'l(i
Il, when the hand vacumn I UU is horizontal (as illustmsted),
the inlet conduit axis (48 is above the cyclone axis (32 and
intersects the suction motor 124. In this embodiment. the
suction motor 124 is arranged so that a suction motor axis
240 is horizontal and is parallel Io the uilct conduit axis 148.
and is disposed aboie thc cyclone axis 132.

sc In this embodiment, the cyclone air inlet (78 niay termi-
nate at an opening that is formed in cyclone sidewall 188,
optionally an upper portion of the cyclone sidew:all 188,
ad) scent the front end ivall 184. Optionally. the cyclone air
inlet 178 can be fomted in the front end wall. The cyclone

ss air uilct 178 is tluidly connected with the outlet end ol'he
conduit 146 via a corresponding mr outlet aperture 190 that
may bc provided ut a lower poruon of thc nir inlet conduit
146 the cyclone air inlet (78 may have any suitable
arrangenient anilior confi uration. and in the illustrated

so example is configured as a tangential air inlet that is directly
connected to the air outlet aperture 190. Connecting the air
inlet 178 to the air outlet aperture 190 ui this minuter may
help rcducc the nixd Ibr additional conduils to fluidly
connixt lhc dirty iur uilcl 114 to thc cyclone chamber 128.
and may reduce or elintinate the need for additional bendsiii'ir

tiow direction changes betv een the dirty air inlet (14 and
the cyclone chamber 128. Reducing the conduit length and
number of bends may help reduce the backpressure and air
flow losses willun Ihe air flow path.

c Positioning thc cyclone air utlct 178 toward thc front of
the cyclone chamber 128 may help lbcilitalc a desired air
flov configuration within the cyclone chaniber 128. I'or
exaniple, in this configuration the cyclone chaniber 128
itself functions as part of the air flow path that conveys air

s. rearwardly from the front 118 of the hand vacuum 100 to the
prc motor lifter housuig 134, without thc nccd for a scparatc
fluid conduit. This nuiy help rixluce the complexity ol'nd
back prcssure producixi by lhc air tlow path, and may help
reduce the number of joints and seals required in the air flow

io path
In the illustrated exantple, the cyclone air inlet 178 is

directly adjacent the front wail 184. Alternatively, the
cyclone air inlet 178 may bc axially spaced from Ihc front
end wall 184, and may bc located al another location along

ss the length of thc cyclone chamber 128. Preferably, Ihe
cyclone air inlet 178 may be provided in the fmnt half of the
cyclone chainber 128 (i.e fonvard of the axial mid-point of
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the cyclone chlunbcr sidewall 188). Positionmg the cyclone
air inlet 178 toward the front of the cyclone chamber 128
may help reduce the distance between the diny air inlet 114
and the cyclone air inlet 178

In the embodiment of FICiS. 5 and 6, the cyclone air outlet
180 is provided in the rear end wall 186 of the cyclone
cluunbcr 128. ad)scent thc pre-motor liltcr housing 134. and
an dxmlly cxtmuling vortex iinder conduit 192 extmlds from
the rear end lvall (86 and is aligned with the cyclone air
outlet 180 An optioilal nlesh screen 194 is slxiwn in
positioned on the inlet end of the vortex finder conduit 192
to help inhibit hnt. hair and nther such debris from entering
the vortex finder conduit 192. Positioning the air outlet 180
toward the rear cnd (and optionally ul thc rear end wall 186)
may help flmihtatc tlm dcsircd mr fluw duough thc cyclone
chamber 128, such that air, while svvirling, travels generally
axially though the cyclone chamber 128 from the front end
wall N4 tolvard the rear end wall 186

Positioning the air outlet 180 in the rear end wall 186 of
the cyclone chamber 128 may also help facilitate the air flov
conncxtion bctwixn the cyclone cllamber 128 imd other
downs(1'I:;uu conlponi nts ul thc'. hBnd vacuunl, such iis thc
pre-nlotor filter housing 134 and suction nuitor hnusing 125
described herein In this embodiment the air outlet 180 in the
rear end wall N6 and is connected substantially directly to
the pre-nlotor filter housing 134 without the need for a
separate connecting conduit. This may help simplify the air
flow path and construction of thc hmld vacuum. Altema-
nvely. the air flow pnth may include one or morc condults
connected downstreanl from the cyclone air outlet.

In this arrangement. air travelling through the hand
vacumn (00 will tmtvel generally reanvardly along the air
inlet conduit 146 (I.e. parallel to the conduit axis 148) and
then change direction to tmtvel genemtlly downwardly Into
thc cyclone air inlet 178 (I e. generally oltho olril to the
cyclone axis 132) The air can then circulate witlun the
cyclone cllamber 128. and travel gcncrally rearwardly
toward the cyclone air outlet 180, and ultiinately exit the
cyclone chmnber (28 via the cyclone air outlet Nfl wlule
travelling (it(ough the vortex finder 192 in a rearward
direction (i.e. generally pamtllel to the cyclone axis 132). In
this coniigurdtion, thc mr flow changes direction only once
(;md by only approxlmntely 90'luch may bc accomplished
by a tangential air inlet), bctwccn entcnng the dirly air inlet
(14 and exiting the cyclone air outlet Nfl

'lhe cyclone dirt outlet 182 may be of any suitable
configuration. and in the embodiment of FICiS. 5 Bnd 6 Is a
slot 182 that is provided in the cyclone chamber side wall
188. tow ard thc rear mid wali 186. The slut 182 can ex(cud
around at least a portion ol tlm pcrunelcr ol the cyclone side
wall 188. and may have any suitable height 196 in thc axial
direction (I'ICi 6). As exemphfied. the slot Inay be provided
only in a lolver portion of the sidewall. Accordingly, v hen
dirty air inlet 114 faces downwardly during use. dirt will exit
into an upper end of an external dirt collection chainber.
Positioning the dut collection chamber belov, thc cyclone
clrdmber. and not surrounding thc cyclone chmnber. reduces
Ihe width of thc band vacuum. While shown directly adja-
cent the rear end wall N6, such that the slot 182 is partially
bounded by the cyclone side wall 188 and the rear end wall
186. the slot 182 may be located at another location along
the length of the cyclone side wall 188. and need not be
dll'cctlv'lii)scent thc rcdr cnd wall 186 (scc FIG. 22).
Optionally. (hc dirt outlet 182 may bc provulc toward the
nnd-point of thc cyclone chamber sidcvvall 188, or may be
pmvided toward the fmnt end wall 184. While illustrated
with a single dirt outlet (82. the cyclone chamber 128 may

ulchuh: two or nlorc ihn outlets that BIL ul conunnnlcdtlon
v ith the same, or optionally different dirt collection cham-
bers 130

Referring to Fl(ig 27 and 29, a cyclone chamber having,
substmtially the same con(iguration as shown in FICiS. 5
and 6 is shown in another embodiment of a hand vacuum
clcancr 100 that includes a difli:rmlt prc-motor liltcr housulg
134 and suction motor housing 125 coniigurauon (wluch are
described in more detail herein) While the con(igmation of

10 the pre-motor filter housing 134 is different fmm the pre-
nxltor filter housing of IIICiS. 5 and 6. the air flow path from
the dirty air inlet 114 to the cyclone air outlet 180 is
substantially the same as described above. and the cyclone
air outlet 180 is connected directly to the prc-motor liltcr
housing 134.

Optionally, in some embodiments the cyclone unit 126

may be configured to include tv 0 or more cyclone chambers
128 'I'he cyclone chambels can be armtnged in series vvith
each other (air exiting one cyclone chamber flows into

10 another cyclone chamber) or in pamflel with each other. If
multiple cyclone chambers are provided, they may be gen-
erally the same size and coniiguratlon as each other, or
alternatively may be of difierent sizes and configurations.

Referring to I'ICiS. 15-21. an embodinlent of a hand
vacuum cleaner (00 is shov n in which the air treatment
member 112 is a cyclone unit 126 that includes two cyclone
chambers 128. Each cyclone chamber may be generally
analogous to the cyclone chmnbcr Illustrated In FIG. 5, and
hke li:aturcs arc ulihcntcd usulg like rcfcrmlce chamcters.

30 In tins embodiment. the cyclone chambers 128 are
arranged as mirror images of each other and are positioned
ad)scent to each other in a Benerally horizontal m rangement,
so that the cyclone axes 132 are substantially parallel with
each other. In this embodiment„ the cyclone air inlets 178 are

li spaced apart from each other and arc providixl on opposite,
outer sales ol'thc cyclone unit 126. Altcmauvely. onc or boil
of the air ullcts 178 could bc provided toward the centre of
the cyclone unit 126

Referring to ill(i 21. to provide air flow communication
do between the cyclone chambers 128 and the dirty air inlet

114, in the iliustrated embodinlent the inlet cnnduit 146
includes an ullct mdnilbld portion 198 that divules thc
incoming dirty Bir flow bctw ceo thc mr inlets 178 of both
cyclone chambers 128. Thc manifold portion 198 Is down-
stream from the inlet end of the inlet conduit 146. and
includes two spaced apart outlet apertures 190 one con-
nected to each of the cyclone air inlets 178. Alternatively,
other Bir flow paths may be provided. including. fnr example
providing two dirty Blr ullem On thc hnnd vacuunl cleaner,

0 each ul fluid conunurucanon with rcspcctlvc one of the
c)'clone chiunbcrs.

Referring also to i'l(i 20. in this enlbodunent each
cyclone chainber (28 includes its own dirt outlet 182 that is
in comlmuucation with a respective dirt coflection chamber

ss 130 In this embodiment. separate dht collectinn chambers
130 are prov ulmi Ihr ench cyclone chmnber 128, and they Brc
si pius teil Ironl each olhcl'v' ihvldulg will 200 thdl
physically Bnd fluidly Isolates thc dirt collection chambers
130 front each other. This may help maintain the desired air

io tlow paths through the air treatment nlenlber 112. and Inay
prevent cross-iiolv between the separate air flow path trav-
elling tllrough each of the cyclone chambers 128.

Altcmativcly, the mr trcauncnt mcmbcr 112 may be
conflgurcxl such lllat thc dirt outlets 182 lbom both ol'he

Si cyclone cllambers 128 arc ul conmlunlcduon with 0 sulglc,
shared dirt collection chamber 130. One embodiment having
two cyclone chmnbers 128 in communication with a single

Dyson Ex1027 
Page 63



29
US 10,159,391 B2

30
dirt collection chmnbcr i ~ illustrated ui FIGS. 22-24 and thc
embodiment in I'l(i) 35 and 36, where the cyclone unit 126
does not include the internal dividing wall 200

Optionally, instead of being configured as a uniflov
cyclone. one embodiment of a hand vacuum iflustrnted in
FIGS. 37 and 38 includes a cyclone unit 126 in which the
cyclone chamber 128 is oncnted gcncrally verucally (i.c. the
cyclone axis 132 is closer to a venical axis thmi a horizontal
axis ivhen the bottom is resting on a horizontal surface. so
that the upper end 122 is positioned above the lower end
123) and is configured so that the cyclone air inlet 178 is
provided toivard an upper end of the cyclone chamber 128
and the cyclone air outlet 180 is provided in rhe upper end
wafl 186.

Instead of being directly adlaccnt the prc-motor filter
housing 134 and facing the pre-motor filter media 136. in
this embodiment the cyclone air outlet 180 is fluidly con-
nected to the pre-motor biter housing 134 by an internal
conduit 202 that extends enerally rearwardly.

Referring to FICi. 38, in this embodiment the cyclone dirt
outlet 182 is positioned toward thc lower cnd of the cyclone
cluunbcr 128, and thc dirt colhmtion chamber 130 is posi-
tioned beloiv the cyclone chamber 128 to receive dirt exiting
via the dirt outlet 182

Referrin to I'l(i 39. another embodiment of a hand
vacuunt 100 includes a cyclone chamber 128 that is analo-
gous to the cyclone chamber of FIGS. 37 and 38, but is
arranged ui a gmicrully uivcrtcd conliguration in winch thc
cyclone mr inlet 178 and cyclone air outlet 180 arc both
located toward the lower end of the cyclone chamber 128. In
this embodiment, the mlet conduit 146 is provided on the
sidewall 188 of the cyclone chamber 12h. and is located
toward the middle of the hand vacuum in the up/dov n
direction instead of bein located toward the upper end 122
ol'he hand vacuum 100 ui the embodiments oi'IGS. 1-8
and others. In tlus mnboduncnt, thc mlet condu«axis 148
may be proxunatc, and optionally may be substantially
coaxial v ith a longitudinal central axis 204 of the hand
vacuum 100. about ivhich the hand vacuum lt)0 ntay be
rotated while in use.

In this embodiment. the cyclone dirt outlet 182 is pro-
t idcil toward thc top of thc cyclone chamber 128, and
toward the front 118 of thc hand vacuum 100. Dirt exiting
i is thc dirt outlet 182 can lhll dowiiwardly m thc space
betiveen the cyclone chamber sideivall 188 and the cyclone
unit sidewall 204 and is collected in the din collection
chamber 130 that is underneath the cyclone chamber 128

Like in the embodiment of FIGS. 37 and 38. in tlus
cmbodimcnt thc cyclone mr outlet 180 is spacml apart from
thc prc-motor lilter housuig, and is fiuidly connectu! to the
pre-motor lilter housing 134 via a generally rearwardly
extendina. internal air tlow passage 202

It is understood that any of the cychme tuiits 126
described herein may be enerally interchangeable v.ith
each other and may be used combination with any of the
motor, liltcr, housuig, dctachablc assemblv miri handle
mnboilimcnts dcscnbed hcrcin to fomi venous mnborliments
of thc lumd vacuum clcrmcr.
Positioning of the Dirt ('ollection ( hamber

'lite following is a descnption of the positioning ofthe dirt
collection chamber that may be used by itself in any surface
cleaning apparatus or in any combination or sub-comblll'I-
non with any other limturc or features dcscmbcti herein. For
cxrunple, thc dirt collccuon chrunbcr may be used ui asso-
ciation with any ol'he cyclone uiuts, cyclone chrunbcr,
emptyiim methods. pre-niotor tilter housings, pre-motor
filterg removable coniponent configurations, component

coniiguratiorm, dual mode operable door lock, hrmdlc con-
figurations. on-board power source arran ements, wands,
surface clcarung heads, inionnation display devices, power
switches and controls. air tlow configurations. suction
motors, rcconiigurablc i acuums. clean mr outlet conftgum-
tions, unheard chargers, pov er operating modes and other
features described herein.

Preferably, the dirt collection chaniber in the cyclone unit
can be conhgured so that it is positioned at least partially and

1 I i
optionally mitirely below the cyclone chamber, toward the
bottom side of the lmnd vacuum. and underlies at least a
portion of thc cyclone chamber. Vertically staclung the dirt
collection chamber below the cyclone chamber in this
minuter may help rcducc the overall size ol'hc hand
vacuum. Optionally, dirt collection chamber can be posi-
tioned so that it underlies substantially the entire cyclone
chaniber, and does not extend forwardly beyond the front
side of the cycione chamber or rearwardly of the rear side of

zii thc cyclone clmmber. In tins arrangmnent, tlm enure dirt
collection chamber ntay be located beneath the cyclone
chamber. Tlus may help rcxlucc thc overall size of the
cyclone unit and the hmid vacuuni Alternatively, portions of
the dirt collection chamber may extend forward and/or
reanvard of the cyclone chamber.

Referring to F ICiS. 5 and 6„ in the one embodiment the dirt
collection chamber 130 includes a front end wall 206. a rear
mtd wall 208 that is axially spaced from thc front mid wall
206 and a dirt collccxton clmmber snlew all 210 cxtcniluig

ic therebetv een. I he walls 2U6, 2U8 and 210 (and optionally
the walls of the cyclone chamber 1281 may be niade from
any suitable material. including plastic. Optionally, at least
a portion of the ivalls 206, 208 and 210 may be transparent
to allow a user to see into the intenor of the dirt chamber 130

ii without opening the chamber. Prefi:rably. the walls 206, 208
and 210 may bc formed cnurely lbom traimparent plastic.

In this cmboduncnt, the dirt collccuon chrmibcr 130 is
located below the cyclone chamber 128 and has substan-
tially the seine axial length 212 as the cyclone chamber 128

sc In this configuration, the front end wall 206 of the dirt
chamber is enerally aligned with the front end wali 184 of
thc cyclone clmmbcr 128. and thc rear cnd wall 208 is
gcncrally aligned with thc rear cnd wall 186 of thc cyclone
chiunbcr 128. In thc illusuatixl example, thc din chmnbcr
13U is substantially entirely beneath the cyclone chamber
128, and does not extend beyond the cyclone chmnber 128
in the front/back or side/side direction (see also FICi 2). That
is. the length Z12 of the dirt chamber 130 in the axial
direction is substantiafly equal to thc length 212 of the

o cyclone chamber 128, and the width of the ihrt collccuon
chamber 214 in a lateral thrccuon (FIG. 2h that is orthogonal
to the cyclone axis 13Z, is substantially equal to the lateral
width of the cyclone chamber 128 Nesting the dirt collec-
tion chamber 130 entirely beneath the cyclone chamber 128

i. in this manner may help reduce the ovemll size of the
cyclone unit 126 and/or hand i acuum 100 overall. Altcma-
tively. thc dirt collimuon chamber may bc provxlcd so that
it extends beyond at least onc of thc length and wxlth of thc
cyclone chainber, and optionally both

it! Optionally, the front end ivalls 184 and 2U6 of the cyclone
chamber 128 and dirt collection chamber 130 may be
generally flat and arranged to be co-planar with each other,
and thc rear cnd walls 186 mid 208 may have an mialogous
conliguration. In tins arrangemcnt, a portion of the dirt

si collection chamber sidewall 210 is couicident with a portion
of the cyclone chamber sideivall (88, as a lower portion of
the cyclone clmmber sidewall 188 also fiirnls an upper
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portion of thc dirt collccuon chiunbcr s&dcwall 210 that
serves to separate the cyclone chamber 128 from rhe dirt
collection chmnber 130.

Optionally, in some embodiments the dirt collection
clrdmber 130 cau be conligured so 01st portions of 0&e outer
surface of lhe dirt collect&on chamber 130 can form part of
a lower end 123 of the hand vacuum 100. upon which the
hand vacuum rests &f placed on a flat surface In the
illustrated example. downward feei&18 portions of the dirt
collection clrdmbcr s&dcwall 210 are positioned such ll&at

they &vill contact an underlying surface and fomt part of the
bottom of tlu: hand vacuum 100. Aliemdtively, Ihe cyclone
unit 126 can be configured so that its outer surfaces do not
contact an underlying surface or fi&nn perl of thc vacuum
base when lhe vacuun& is rested on a surface, as shown for
example in the embodunent of FICi. 15.

Referrin to dual cyclone the embodiment shou n in
FIGS. 16 and 21, the dirt collection chambers 130 in tlus
mubodimcnt arc each coniigurcd Io have substanl&ally thc
same length 212 as their respective cyclones 128. and each
d&rt collection chmnbcr 130 is pos&tioned m&tirely beneath &ls

respective cyclone 128 As shoivn in I'l(i 21. in tlus
embodiment the dirt collection chambers 130 taper toward
the lower end 123 of the hand vacuu&n 100 such that the dirt
collection chambers 130 are actually narrower than their
respective cyclones 128 toward the lower their lower ends.
Allcmdlively, lhc ihrl collect&on chim&hers 130 could bc
coniigured to huvc u gmtcrally constant widlh from top lo
bottom.

'lhe dirt chan&hers &n the embodiments of l&I(iS 9-14 and
25-36 have analogous configurations

Referring to FICiS. 37 and 38. in this embodiment the dirt
collection chamber 130 underl&es the entire lower end of the
cyclone chamber 128, and extends slightly forward of the
cyclone cluunbcr 128. Iu this arran cmcnl, Ihe end mail 184
ol'hc cyclone chmnbcr 128 and thc end mall 208 of thc dirt
collection chamber 13U n&ay be coincident &vith each other,
and the sidewalls 188 and 210 do not overlap

The dirt collection chamber 130 in the embodiment of
FRC 39 has a similar configuration. In contrast, &n the
mubodimcnt shown &n FIGS. 22-24, thc front of 0&e dirt
collccnon chmnbcr 130 &s substantially flush w&th the front
mxi walls 184 of thc cyclone chambers, but porlions of thc
dirt collection chamber 130 extend rea& ward of the rearmost
extent of the rear end wall 186. In this embodiment, the dirt
collection chamber 130 and underlies not only the cyclone
chamber. but a portion of the pre-motor filter housing 134 as
w cll. Nestu&g thc d&rt collection chamber 130 in tlus m&uu&cr

may help prov&de a relat&vcly larger ihrl chamber capac&ty
0 lnle help&ng to rcducc thc overall s&dc of the hand vacuum.
limptying of the A&r Treatment Member

1be following is a description of emptying the air treat-
ment member that may be used by itself in any surface
cleaning apparatus or in any combination or sub-comb&na-
uon w&th any other limture or features descrnbed hcrcu&. For
example. the meehan&sms for emptyu&g lhc mr trealmm&l
member may bc used w&th any of cyclone urn&a, d&rl col-
lection chmnbers. cyclone chamber. pre-&notor filter hous-
ings. pre-n&otor filters, ren&ovable component coitfigura-
tions. component confi urations, dual mode operable door
lock, handle configurations, on-board power source armnge-
mcnts. w ands. surface cleauutg heads, &uibrmanon d&splay
devices. power sw&tches and contmls, mr flov, conligura-
nons, suction motors, rccouligurablc vacuums, clean mr
outlet coufi uratious, onboard char ers, pov er operating
n&odes and other features described herein.

Pre)i:rably. at least d poruon of thc a&r trcauncnt member
can be openable for emptyin . I&or example, at least one end,
and optionally both ends of the dirt collection chan&ber 130
can be openable fi&r emptying. Optionally, at least one end,
and optionaliy both ends of the cyclone chamber 128 can
also be openable fi&r emptying.

Rcfi:rring to FIGS. 5-6, m this cmbodimenl, thc Ibont end
wall 184 ol'he cyclone chamber 128 m&d thc I'rout cnd wall
206 of the dirt collection chmnber 130 are both pmvided by

&0 portim&s of an openable front door 216 that covers the front
end of the cyclone unit 126 In this arrangement, opening the
front door 216 will concurrently open the front end walls
184 and Z06 of the cyclone and dirt collection chamberc 128,
130 In Ihc illuslratixi example, thc Ibonl door 216 can bc

I opcuix! while lhc cyclone null 126 is i:ouuci:lixl &0 Ihc'. uu&h&

body 106 (see for example. I&l(i. 23) In this arrangement, a
user may hold the hand vacuum 100 via the handle 110 with
one hand and open the fmnl door 216 w&th the other hand
The front end wall 184 of the cyclone chamber 128 and the

10 front end &vali Z06 ofthe dirt collection chamber 130 may be
concurren(ly openable and may cover all of a subslanual
portion ol thc front end of Ihc cyclone chamber and Ihc d&rl

collection chamber. For example, the fmnt end wall (84 of
the cyclone chamber 128 and the front end wall 206 of the
dirt collection chamber 13U may be a one piece assembly or
they may be integrally fomted.

The front door 216 can be openably connected (e.g.,
pivotidl)'penable 01 rcuioi i&bly'&ouuli:il) &0 Ihi: rc'sl of fllc
cyclone unit 126 us&ng m&y suitable mcchan&sm. u&eluding a

&o hiage or other suitable device Optionally, the front door 216
can be secured in the closed posit&on using any suitable type
oflockmg mechanisn&. including, a latch mechamsm that can
be released by a user. In the embod&ment of FIC(S. 1-8, the
front door 216 can be opened by detaching it from the

&c cyclone and dirt chamber sidcwalls 188 m&d 210, and &s

sccurcd u& Ihc closed posiuon by a I'nct&ou lit when cun-
nimlcd as illus&ra(cd in FIG. 5.

In tins embodiment, lhe rear end walls 186 and 208 of the
cyclone chamber 128 and dirt collection chan&ber 130 are

do uot opcuablc, Hi&vvcvc&; ul othe&'ulb&1dhucuts one or both of
the rear end walls may be openable, and optionally they may
bc opm&able concurrently u& an analogous manner Io thc
front cnd walls. Opl&onally. Ihc front m&d rear walls may bc
opcnablc al thc &tune lime /nol neccssanly concurrently).
I Iavmg openable front and rear walls may help facilitate
emptying and/or cleanina of lhe cyclone unit 126.

Optionally, the cyclone unit 126 can include an assembly
door lock or other suitable locking mechanism. for cecurin
the opm&able door 216 &n ils closed posit&on. When fl&c lock

0 is ut a locked pos&uon thc door 216 cau bc held in ils closes)
pos&lion and when thc lock &s u& an unlocked position Ihe
door can be opened for en&plying Preferably. the assembly
door lock can include at least one release actuator so tlmt a
user can unlock the assembly door loci .

&1 The actuator for openingvreleasing the openable portionof
thc cyclone u&ut 126 cm& be prov&dcd on the cyclone unit 126
itscll; on thc mau& body 106 or on any other poruon of thc
hand vacuum 100 /such as thc hm&dlc 110).

Optionally, instead of pmvid&ng an openable front wall,
io the cyclone unit may be configured so that another portion

is openable. For example. in the embodiments of FIC)S.
37-38 and 39. the openable portion of the dirt collection
chamber 130 &s the bottom end wall 206. Tlus wall can be
opcucxl u& a u&dune& lhdt Is dualogous lo opi:uu&g lhc foul

sc door 216 in thc other mubodinu:nts. Prcfi:rably, as u& Ihe
embodin&ent of FI()S 37-38. the lower end wall )84 of the
cyclone chamber 128 is connected to and movable with the
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bottom wa11206. so that opciung the bouom wall 206 opmis
both the dirt collection chamber 130 and the cyclone chani-
ber 128 for enlptying Alternatively, the lower end wall 184
of the cyclone chamber 128 need not be openable, as in the
embodiment of FICi. 39. such that openin the bottom wall
206 opens only the dirt collection chamber 130. The open-
ablc bouom wall 206 may bc secured in its closed position
using any suitable lockuig mcchaiusm, uicludulg Ihc mcclxi-
nism described herein lior example. a latch 220 could be
vertically oriented and pmvided on the front portion of
sidewall of the cyclone unit 126. 'I he openable bottmu wall
206 may be secured in Its closed position using, any suitable
locking mechanism. including the mechanism descnbed
hcl cul.
Dual Mode Opcrablc Door Lock

')lie tilllowing is a description of ditferent features of a
dual mode operable door lock that can be used in a hand
vacumn cleaner 'I'hese features may be used by itself in any
surface cleaning apparatus or in any combination or sub-
combination v,ith any other feature or features descnbed
herein. For cxamplc, any of the removable assembly con-
ligurauons descnbed hcrcin may be used with any of the
cyclone units, dirt collection chambers, cyclone chamber,
emptyiim methods, pre-motor filters, reinovable component
confiuurations, component configurations, dual mode oper-
able door lock, handle configurations, on-hoard power
source arrangements. wands. surface cleaning heads, infor-
mauon display dcvlccs, power switches and controls, mr
fiow configurations, suction motors, rcconfigurablc vacu-
ums. clean air outlet configurations. Onboard chargers,
power operating nlodes and other features described herein.

A surface cleaning apparatus may have a removable
assenlbly lvhich includes a dirt collection area (e.g.. a dirt
collection clmmber that may be internal of a cyclone cham-
ber or external thcrcto). For cxamplc, mi air Ireatmcnt
mcmbcr may bc removable by itself or with other compo-
nents as described hcrcln. Thc assembly that ls removable
nlay have an openable door that is secured in a closed
position by a lock. When the kick is released, the door may
be opened. An assembly actuator may be provided on the
assembly. %Vien actuated by a user (e... by pressing a
button or sliding un actuator) thc loch may be released. Thc
assembly tmtuator nuiy bc concealed when Ihe assembly is
mounted Io Ihc rest ol thc surface cletuung apparatus (c g.,
a nlain body of a surface cleaning apparatus). When the
assembly is mounted to, e.g. a main body„a main body
actuator nlay be used to open the loci . Accordin ly. the main
body actuator may be operatively connected to the lock,
such as by being dnvingly connec(ed to Ihe assembly
Benin(or.

Accordingly, thc assembly door lock may bc configured
so that portions of the assembly door lock pnlvided on the
cyclone unit 126 can be directly engaged by a user when the
cyclone unit 126 (or any other air treatment member 112) Is
separated from the main body 106, but can also be engaged
by an body-mounted actuator member when the cyclone unit
126 ls attached to thc maul body 106. In such a configura-
uon, the same assmnbly door lock mechanism can bc
actuated regardless of whether the cyclone unit 126 is
attached to the main body 106 or separated fnlm the main
body 106„and the cyclone unit 126 can be openable in both
configurations.

Refernng to FIC)S. 22-24, onc example ol'n assembly
door lock operuble lock thc I'ront door in its locked position
is shown. In tins cmbodunent, Ihe loci mg mcclwmsm 218
includes lock portion in the form of a latch member 220 that
is pivotally comlected to a pivot mount on the upper side of

thc cyclone unit 126. Thc lower mid ol'lm door 216 is
hiagedly connected to the lower end of the cyclone unit 126
via lunge 222 (I Ni 22) so that the front door 216 can pivot
open when the latch 220 is disengaged.

As shovvn in FICi. 22, the front end 224 of the latch
member ZZU is conf ured to engage a correspondin catch
portion 226 on the upper cnd of the Iron( door 216. mid Ihe
rear mid 228 of Ihe latch member 220 ulcludcs an actuation
portimi in the form of an engagement portion 230 that is

ic sized and configured to be pressed by a user In this
embodinlent, the latch nlember 220 is located fotward of the
pivot mount and the engagement portion Z30 is located
rearward of the pivot mount. To unlock the assembly door
lock, thc user can press on tlw engagcmcnt portion 230
which can cause thc latch member 220 to pivot rclauvc to
the cyclone unit sidewall, such that the front end 224 of the
latch nlember Z20 moves upivard (disengaging from the
catch 226 see I'l(i 23) and the rear end 228 of the latch
member 220 moves dowmvard.

la In tlus embodiment. the latch member 220 Is provided on
a portion of the upper side of thc cyclone unit that is covcrcxf
by the maul body 106. mid bccomcs gcncrally inaccessible
to the user. when the cyclonic unit 126 is attached to the
main body 106 Preferably. sutficient clearance is provided
between the main body and the cyclone unit so that the latch
member 220 can move between the locked and unlocked
positions while the cyclone unit 126 is attached, as u ell as
when it ls removed. This may lwlp facilitate unlockuig thc
front dour 216 and opmiing Ihc cyclone unit 126 lor cmp-

lc tying regardless of ivhether the cyclone unit is attached or
removed froin the main body 106.

'I'o operate the latch 220 in this embodiment. a release
actuator can be provided on an accessible portion of the
main body 106. and can be operable to unlock the front door

li 216 Optionally. Ihe rclcasc actuator may be configured Io
ihrectlv cngiigc Bnd unlock tile frollt fool, or tlllclndtlvclv
the rclcasc actuator nuiy be configured Io cngagc and dct
upon the latch member. ivhich in turn can unlock the front
fool

do The release acniator may nlove in a difi'erent direction
than the locking member (e.g.„ it could move is a different
plane). For example, as excmplllicd ui thc illustrated
mubodunent, thc hand vacuum ulcludcs a rclcasc actuator in
thc fomi of a slnlcr 232 that ls provided on thc upper side of
the main body 106 and can translate in the fotward/back-
v ard direction The slider 232 includes an actuation portion
in the form of a tab portion 234 that can be 8m sped by a user,
and driven end in the form of an internal abutment portion
236 A user can translate Ihe Iab portion 234 forwardly and

IJ rearwardly, which can cdusc a colrcspolnhng trallsla(1011 ol
the abutment portion 236. When thc cyclone uiut 126 is
attached to the main body 106, the engagement portion 230
of the latch 2ZU is positioned generally proxmlate the
abutment portion 236 of the slider 232. When the user

s. translates the slider 232 forward. the abutment portion 236
is brought into contact with Ihc cngagmncnt portion 230 mid.
duc Io its inclined cmning surface, urges Ihc engagemcnl
portion 230 downwardly to disengage thc latch 220 (FIG.
23) With the latch 220 disen aged. the front door 216 can

ic be freely opened
Optionally, the latch member 220 can be biased toward is

locked position using a spring 238„or other suitable biasin
member. Sinularly, Ihc slider 232 cun bc biased toward its
rearward, discngagcd position. Wlulc shown as a horizun-

si tally sliduig mcmbcr ui tins embodiment, the release actua-
tor may alternatively be configured as a vertically translat-
able linkage/button (i e vertically depressing the actuator
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button presses on the internal engagement port&on 10 relcasc
the latch). a rotary dial or other suitable mechanism

'Ibis locking meehan&snl 218, and release actuator 232,
may be used in combinatiim with any of the cyclone units
126 and hand vacuums 100 described herein.

Altenlatively as discussed herein. the lower end wall 184
ol'hc cyclone chamber 128 nccd not be openablc, as ui the
cmbodimcnt of FIG. 39, such that opennlg thc bottom wall
206 opens only the dirt collection cha&nber 130 In such an
embodiment, the latch 22() may be provided on the rear side
of the sidewall, such that it would be covered when the
cyclone unit 126 &s attached to the main body 106. In that
case. the main body 106 may include a release acruator. such
ds a 1 crncally orion&cd) slider mcmbcr. Thc latch 220 can
include an enga cmcnt port&on that is manually cngageablc
by a user v hen the cyclone unit is detached, and that &s

engaged by the abutnlent portion of the vertical shder
member when the cyclone unit is attached to the main body,
like the embodiments of FIGS. 22-24.
Pre/Motor Filter Housing

ilia following &s a dcscnption of diflcrcnt features of a
pre-motor filter hous&ng that cmi bc used in a hand vacuum
cleaner 'I hese features nlay be used by itself in any surface
cleanin apparatus or in any combination or sub-comb&na-
tion &vith any other featum or features described herein I'r
example, any of the removable assembly conti urations
described herein may be used with any of the cyclone units,
d&rt collection clrdmbcrs, cyclone chamber. emptyuig meth-
ods, prc-motor Iiltcrs, rcmovablc component conligurat&ons,
component configurations. dual mode operable door lock,
handle configurations, on-board poiver source arrangenlents,
wands, surface cleaning heads, information display dev&ces,
power switches and controls, air flow configurations. suction
motors. reconfigurable vacuums, clean air outler configum-
tions, onboard chargers, power opcratui modes mid other
li:a&urea dcscribcd herc&n.

In thc embodnnents dcscnbwl herein, the hand vacuum
includes a pre-motor filter housing positioned in the air tlow
path between the cyclone chamber and the suction motor In
some configurations, the pre-motor filter housing may be
fixedly connected to the suction motor housin . or orher
portions of thc maui body, such Ihat the prc-motor filter
housuig is not dctachablc I'rom the main body. Alternatively,
in other examples Ihc prc-motor Iillcr housing may bc
detachable from the ma&n body

Referring to the embodiment of I'I(iS l-b. in the illus-
trated example the main body 106 includes both the suction
motor housing 125 and the pre-motor filter housi&ig 134, and
Is co&If&gored such lid& tile pic-n&0&ol fillcl'oushlg 134 Is
loci&&cd below thc sac&loll lllotol housnlg 125. Ill tllls
cxrunple, thc suction motor 124 is cncrally vertically On-
ented, such that the suction motor axis of natation 240 &s

enemlly vert&cal (e g., 20", )5'. 10', or 5') when the
hand vacuum is resting on a horizontal surface with the
upper end above the lower end (as illustrated in FIG. 5). In
th&s arldngcnlclln thc sile&loll nlotol ax&s 240 &s gene&'allv
orlhogonal to tlm cyclone ax&s 132, aml a protect&on of thc
motor axis 240 &s pos&tioncd longitudumlly bctwimn thc
cyclone unit 126 and the handle IIU (i e rea&ward of the
cyclone chan&her 128 and forward of the handle 110) and
extends tluough the pre-motor filter housin 134 and
through the gull 138 at the clear air outlet 116.

In this embod&ment. when thc hand vacuum 100 is upnght
(&.e. oncnted so that &s upper end is above &ts lower mid as
illustrated &n FIG. 5) and the cyclone ax&s 132 extends
enemlly horizontally, the n&otor axis 240 is substantially

vertical (e.g.. 20", 15", 10'. or 5"). Optionally. the

36
suet&on motor 124 nuiy bc oriented so that when the hand
vacuum IUU is upright and the cyclone axis 132 is horizontal
that the suction motor axis 240 is with&n 20", 15". 10",
or 5'f vertical (see, for exanlple the embodiment of I'l(i
22)

Optionally, the hand vacuum 100 can be confi ured so
thai &limn thc hand iacuum is uprighb a lower cnd of the
suction motor, 0 luch &s Ihc uilet end 242 &n Ihc cmbodunent
of )1(i. 5, is positioned belo&v an upper port&on of the

&o cyclone chamber side wall 188
In the illustrated example, the pre-motor niter housing

134 is sized such that the pre-motor filter housing diameter
244 is generally the same as the motor housing diameter 246
(FIG. 3), and thc pre-motor Iiltcr housing 134 &s mostly. and
opl&onally entirely, locaicd beneath thc motor housuig 125 in
a vertically stacked confiaumtion

Referring to l1(i 5, in the illustrated exanlple the pre-
motor filter housing 134 has upper and lo&ver end walls 248
and 250, and a chamber sidewall 252 extendin therebe-

Io tween The chamber 134 also has a housing inlet 254 (see
also FIG. 6) that is conncctcd) downstream form thecyclone
air outlet 180, and a housing air outlet 256 adjacent the
nultor inlet end 242 To travel from the housing air inlet 254
to the housing air outlet 256. the air will pass thmugh the
pre-motor filter 136 positioned &vith&n the chan&her In the
illustrated example. the housing air inlet 254 is provided in
a front portion of the clmrnber sidewall 252. and &s located
toward the upper cnd of the housulg 134. Thc housin air
outlet 256 is fonncd ui thc upper cnd wall 248. In tlus

lo configuration, air entering the filter housing 134 travels in a
generally rearwardly direction. and air exiting the filter
housin 134 tnlvels orthogonally, &n a genemlly upivard
direction into the suction nnltor housing inlet end 242.

Optionally, the pre-nlotor filter housing 134 may be
li Opcnablc (Opnonally as dcscribcd herc&n), and at less& onc of

the end walls 248 or 250 and/or a portion of the s&dcwall 252
may bc opcnablc or otherwise rc-conligurat&on to provule
access to the interior of the pre-motor filter housing 134

In the illustrated ex&unpl. the main Ix&dy 106 is coofig-
do ured such that the suction motor 124 and pre-motor filter 136

are each located rearwardly of the cyclone chamber 128. For
cxiunplc, referring to FIG. 5. in th&s cxamplc the suet&on
motor 124 and pre motor Iiltcr 136 arc both located rearward
of a plane 258 01st con(au&a tlm rear mid wall 186 ol'hc
cyclone chamber 128 and the cyclone air outlet 180. Alter-
natively, portions of the suction motor and/or pre-motor
filter may extend forwardly of the plane 258. such that they
vertically overlap the cyclone chamber 128

Rcfi:rring to FIGS. 12. 22 and 38, altcrnatc embodiments
0 Of hand vacuum 100 may bc configured so that thc pre-motor

lilter housulg 134 is posit&oned above thc suction motor
housmg 125, so that the pre-motor filter 136 and suction
nultor 124 are venically stacked in an opposite manner than
the embodiment of FIGS. 1-11. and others Stacking the

&s components in this arrangement may alter the wei ht dis-
tnbution Of thc hand 1 acuum.

Positioning the suction motor housu&g 125 toward thc
bottom of thc maui body 106 may also locate thc clear air
outlet 116 toivard the Ix&ttom the body 106. instead of the

io upper end 122 as illustrated in l&l(iS 1-11 'I'his may help
facilitate exhausting air from the hand vacuum 100 in a
generally dowmvard and/or rearward d&rection.

Positioning the prc-motor liltcr housing 134 toward the
top 122 Of thc body 106 may help fac&htatc access to the

si prc-motor liltcr 136 wlulc the hand vacuum is rcstulg on its
base l&or example, if the hand vacuum IUU cleaner is rested
upon a table or other such surface. an upper end wall 248 of
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the pre-mo(or tilter housuig 134 as Iflus(ra(cd ui FIGS. 12,
22 and 38 is provided at the upper end of the housing and is
accessible to a user If the upper end wall 248 is coidigured
to be openable. a user could then open the pre-motor biter
housing 134. while the linnd vacuum 100 rests on the table,
to inspect or replace the pre-motor tilter 136, without having
to use one hand to grasp (hc handle 110 or 0 therw i ac s upport
thc hand vacuum.

Referrin to ill(IS 25-31, an alterimtive embodiment of a
hand vacuum 100 may include a generally flat, slab-like
pre-nlotor tilter 136, and a pre-motor filter housing 134 that
has a different shape than the housings 134 in FICiS. 1-21.
In this embodiment. the pre-motor filter housing 134 is
postttonlxl reamard ol both thc cyclone uiut 126 and thc
suction motor housing 125. Imd forward of the liandle 110.
if the nlotor 124 is horizontal, as illustrated in FKi 27. a
pmjection of the motor axis 240 will intersect the pre-niotor
filter housing 134 and the filter 136 If the cyclone chaniber
128 is horizontal, as Illustmated. a projection of the cyclone
axis 132 will intersect the pre-motor filter housing 134 and
thc Iiltcr 136, as well as thc liandlc 110.

In this cmbodnnen(, (hc prc-motor lilter housm uicludcs
a front end v afl 248 that includes the housing inlet 254 and
the housing, outlet 256, a rear end ivall 250 and a side wall
25Z extending therebetween. Optionally, as illustrated in the
enlbodiment of FICI. 26, the rear wall 250 may include at
least one transparent portion 260 (or optionally be entirely
(ransparcnt) so that a user may visually inspect the (ilier 136
without haling (o open thc prc-molor liltcr housing 134

lteferring to lfl(i 27, when the filter 136 is positioned
within the pre-motor filter housing 134, a space between an
upstremn surface 262 of the filter 136. thnlugh which air
enters the filter„and the opposing wall 250 of the Imusing
134 provides an upstream header 264 that is in nir flov
commumcauon with thc cyclone air outlet 180. A space
between thc downstream surl'ace 266, tluough wluch mr
exits the lilter, and the opposing cnd wall 248 provides a
dolvnstream header 268 that is in air tlow communication
with the suction niotor 124. In the illustrated, the filter 136
includes a hole 270 (see also FIG. 28) that is configured to
receive an air flov conduit 272. The air flow conduit 272
extends fllrough thc filter 136 and provnles air flow com-
munication bctwimn thc cyclone air ou(lct 180 and thc
up su cern hcadcr 264. In thc Illustrated cxmnple, thc air flow
conduit 272 is a rigid conduit section that is configured as an
extension of the vortex finder conduit 192 and extends
directly from the cyclone air outlet 180. The downstream
header 268 is in airflov communication ivith the inlet of the
suction motor housing 125, and thc suction motor 124
thcrcin. In this arrangement, air lravelluig through the liltcr
136 lira( travels rearwardly Ihrough thc conduil 272 (w illxlu(
being exposed to the filter media itselfl, and then travels
forwardly from the upstream surface 262 to the downstreanl
surface 266. before then travelling foiwardly into the suction
motor 124.

In Ibis cmboihmcnt. (Im liltcr 136 Is positioned within thc
prc-mo(or lil(cr housing 134 such flla( the downstrcmn
surlacc 266 is provided on a front side ol lhc lifer (I.e. thc
side facing the air treatment member 112) and the upstreani
surface 262 is provided on a rear side of the tilter 136 (i e.
the side facing the handle 110) and is visible tluough the
transparent portion 260.

Relbrnng to FICI 36, in another embodiment (he prc-
motor lil(cr housing 134 Is conligured so that air flows
tllrough Ihc liltcr in a gencrafly opposite dircclion than II

flolvs throu h the filter shown in lfl(i. 27 'I'hat ig in tlus
embodiment, the upstream side 262 of the filter 136 is the

front surface of the filter 136. and thc downstream side 266
is the rear surface of the filter 136. In this configuration, air
exiting the cyclone unit 126 tlolvs into an upstream header
264 that is positioned between the filter 136 and the cyclone
unit 126 and motor. From the upstream header 264, air flows
reatwardly through the filter 136 and reaches the down-
stream hciuler 268. Thc downstream header 268 is fluidly
connimtcd to thc suction motor 124 housing via a conduit
section 272 that pmjects through a hole 270 in the tilter In

10 tlus configuration, air can tlolv folwardly fmm the down-
stream header Z68 to the suction motor 124 via the conduit
272. without being exposed to the filter media.

Optionaily, some or afl of the pre-motor filter housing
walls cmi bc Iransparcn( so that a user can visuafly Inspecl

I tllC Vll(CI; UpStiCalll side Ol lllC prC-lllo(or lll(CI WlflloUI
having to open the clwnlber. Alternatively, the chamber inay
be opal)ue and the filter may only be visible to a user ivhen
the chamber is opened
Openable Pre-Motor Filter Housing

IU The foliowing is a description of difl'erent features of an
opcnablc liltcr Ixiusing tha( can be used in a hand vacuum
clcancr. These Ibatures may be used by i(sell'in any surface
cleaning apparatus or in any conlbination or sub-combina-
tion with any other feature or features described herein. I'or
exanlple, any of the renlovable assembly configurations
described herein may be used ivith any of the cyclone units,
dirt collection chambers, cyclone chamber. emptying meth-
ods, prc-motor lil(crs, remoi able component conligurations.
component conligurauons. dual mode opcrablc door lock.

lc handle configurations, on-board power source arrangements,
v ands, surface clemiing heads, information display devices,
power switches and controls. air flow configurations, suction
motors. reconhgurable vacuums. clean air outlet confi ura-
tions. onboard chargers, power operating modes and other

li fi:aturcs descnbcd barmn.
Optioiiafly, thc prc-mo(or Iiltcr housings can bc openable

to provnlc access (0 fllc filtcm Ill Collie clllbodilllcll(s. thc
pre-motor housing may be opened by separating other
cmnponents of the hand vacuum from the niain body, such

40 as by removing the cyclone unit 126 for emptying or
removing the handle. Altenlatively. or in addition to opening
ln (hi S luailllCU fllC pic-Ino(or Ill(CI ho Us 1llg lnaY IIIC III dC 0110

or morc openablc poruons Ihat can provide access lo thc
interior ol Ihe prc-motor Iilier housing and the prc-mo(or
filter therein.

Referring to ill(IS. 6 and 7. In one embodiment the
pre-motor fiiter housing 134 includes an openable bottom
v all 250 that can be detached from the sidewafls 252 of.
Opuonally. thc bouom wall 250 may be rmnovablc wlule

0 leaving the filter 136 in place. Or may be conligurcd so that
the tilter 136 is remoied from thc housing 134 when the
bottom v 111 Z50 is detached. In the illustrated example, the
bottom v 111 Z50 also fiuictions as a hase niember of a filter
carrier Z76, which also includes an outlet conduit 274

la (described in more detail herein). and suppotts the pre-motor
filter 136. To access the prc-motor tilter 136 in (hts contigu-
ration, a user can scparatc thc Iiltcr carrier 276 Ibom thc Iiltcr
housing 134 by extracting the carrier 276 in a gcncmlly axial
direction (i.e parallel to a tilter axis 278 see also ill(i. 5

ic and the embodiments of I'l(IS 9-11. 13, 14, 15-11 and 39)
Optionafly. the foam tilter 136 can be snu ly received on the
outlet conduit 274, so that the foam liter 136 can be
removed with camcr 276 as a single unit and optionally
wi(bout a user havuig (o louch Ihc dirty, ups(ream side 262

si of thc lil(er 136.
Alternatively, instead of sepamlting the bottoni wall 250

from the sidewalls 25Z, the pre-motor filter housing 134 may
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bc configured so thut substantially ihecn(ire housm 134 is
detachable, as shown in the embodiment of l&l(i 10 In tlus
confi unl(ion. the housing side wall 252. including the
housing air ullet 254. is reniovable fmin the rest of the main
body. In this embodiment. the upper end of the pre-motor
filter housing 134 is open when the housing 134 is detached,
and thc filter 136 may bc cxtractcd tlu ough ihe upper cnd.
Optionally. thc bottom wall 250 may also be detachable in
this embodiment fas shown in lil(i 7), and may be detach-
able when the rest of the housing 134 is inounted to the main
body 106 or when the side wall 252 of the housing 134 Is
detached as shown.

In the embodunent of FICi. 12, access to the interior of the
prc-motor lifter housing 134 can be provided by opemng at
least a portion of thc upper wall 248 of thc lxlu sing 134 (and
optionally (he entire upper wall) in a manner analogous to
the bottom wall as shown in lil(i 7. I'he emlxxdiment of
lil(ig. 22 and 38, are other examples of an einbodintent in
which the pre-motor filter housing 134 is located toward the
upper end of the hand vacuum 100. and can be opened by
detachuig Ihc upper wall 248 of thc housuig. In tlus cmbudi-
mcnl, ihe conduit is coiuicc lcd lo Ihe upper xx Bll mid Ihc lifter
is smigly received on the conduit, such that filter is remov-
able from the intenor of the pre-motor housing with the
condui( and upper wall when the upper wall is detached.

FI()S, 27 and 28 lllustmlte an embodiment in wl»ch the
rear wall 250 of the pre-motor filter housing 134 is openable
lo prox Idc access lo the inlcnor and Ihe liller 136. In tlus
mubodimcnt. thc upper end ol'he rear wall 250 is connected
to the side&vail 252 via a hinge 280, which allows the rear
wall 250 to pivot relative to the sidewall 252. A latch or other
suitable engagenlent nlechanism can be provided tov ard the
lower end of the rear wall 250 to hold the rear wall 250 in
its closed position (FICi. Z7). To access the filter 136. the rear
wall 250 can be pivot&sf to an open pusition 1FIG. 28). In the
illustrated mubodiment, thc handle 110 is only conncctcxf to
thc rear w all 250. and therefore moves with Iho rear w el I 250
when the pre-motor filter housing 134 is opened Alterna-
tively. the handle (10 may be mounted to other portions of
the main body, such that the handle need not move when the
pre-motor filter housing 134 is opened.

lhc embodimmit of FIGS. 35 tmd 36 Is conligurcd ul an
analogous manner but thc rear cnd wall 250 is sx cured lo thc
side wall 252 vin fricuon lit, rather than usmg a lunge

In another enlbodinlent, the handle may be moxuited tn the
rear &vali of the pre-motor filter housing but the rear wall
need not be openable. Instead, another portion of the pre-
motor filter housin may be openable. Tlfis may help
Sl&Cilglhi:II lhC coiliux'Iloil bCIWCCII IhC hBlldlC Bill lhC ICSI Of
thc ltand vacuum. Reli:rnng io FIGS. 32-34, another
cmbodimcnt ol' hand vacuum 100 is configured so fllat the
bottom portion of the side wall 252 of the pre-motor hlter
housing 134 can be opened, without requiring moventent of
the rear wall 250. In tins embodiment. the openable portion
282 of the housing 134 faces the side of the filter 136 (rather
than miher the upstream or downs(rosin surfbccs 262, 266),
dnd thc lifter 136 can bc rcmovcd by sluiin the filter
downwardly though thc openuig 284.

In some embodiments, a filter 136 made of tilant, felt
andior other flexible materials of this nature may be some-
what difficult to insert into the openin. 284 this embodi-
ment. For example„ the filter may tend to flex or distort v ben
beulg ulscrted and may inicrfcrc with the front or rear walls.
Optionally. tlu: lifters used in tlus embodiment may be made
lrom mdicnals thai arc sufficiently sill lo facililslc inserlion
of (he filter In the pre-motor filter housing Altemativelv, or
in addi(ion. the pre-motor filter may be supported bv a frame

or other suitable embodiment of a lifter cdmcr 276 tlml csn
help provide the desired s(rength

Referring to l&l(i 32, this embodinient of a filter carrier
276 includes a side &vali 286 that surrounds the edge 288 of
the biter 136, and a rear wall 290 that overhea the upstream
surface 262 of the filter 136. The rear wall 290 nf the fbame
is provided withe plurality of holes 292 to allow air to pass
there through. In Ilus cmbodimcnt thc lifter earner 276 also
includes a portion of the conduit 272 that extends through

io the hole 270 in the filter 136, connecting the cyclone air
outlet 180 with the upstream header 264 on the rear side of
the filter 136. A filter carrier 276 and biter 136 of this type
may also be configured to accommodate different air flow

patterns, uiclu&hng as shown ul the embodiment of FIG. 36,
iu wluch case thc conduit 272 and hole 270 may be ui s
different location.

Optionally, instead of including a rear wall 290 as illus-
trated, the filter carrier Z76 may only include the side wall
portion Z86. and may be ofgenerally rin -hke configuration.

Io This may heip facilitate air flow tltrough the filter 136 and
may provxfc ado&)unto strength and slifiiicss. In other
cmbodimcn(s, the filter carrier may uicludc a front wall
instead of a rear xvall 290 fe g reversing the orientation of
the frame as illustrated) or may include a rear wall that
covers less than the entire flow area of the filter i&or

example. the rear wall nlay be configured as a relatively
small flan e extending imvardly from the side wall wlfich
may help slabilidc Ihc lifter 136 while helping to rcducc thc
impacl on Ihc flow arcs of Ihc lifter

lo In some embodimen(x, a pornon of the side w:all 286 of
the hlter carrier 276 may be configured to also forin a
portion of the housing side wall 252 when the filter carrier
276 is inserted. For example. instead of an openable portion
282. the side i&all 286 may be configured to cover and seal

ls the opening 284 In the pre-motor lifter housing 134, whereby
a portion ol'hc side wall 282 would bc an exposed portion
of thc luuid vacuum 100, hkc the bouom wall 250 in Ihe
embodinlent of I'l(i 5
Pre-Motor Filter Media

do The foliowing is a description of different features and
configurations of a pre-motor filter media that can be used in
a hand vacuum cleaner. These features may be used by itself
iu any surlhcc clwunng apparatus or ui any combination or
sub-combination with any other fbdture or firn lures described
herein For exanlple, any of the renlovable assembly con-
figurations described herein may be used with any of the
cyclone units. dirt collection chambers, cyclone chamber,
emptying method~, pre-nlotor filter housings. removable
component conligurnlions, component configurations, dual

o mode operable door lock, handle configurntions, on-board
power so ulcc &III dllgcincnts, wBIids, sul'lace ck alliilg heads,
information display devices, power switches and contmls,
air flov configurations. suction motors, reconfigurable vacu-
ums. clean air outlet configurations. onboard chargers,

ls power operating modes and other features described herein.
Optionally, the prc-motor lifter posiuoucd witlun thc

prc-motor fil(cr housing may be of uny suitnble design Ihal
is compatible &xiii a given prc-motor lifter housing demgn
and may be formed front any suitable material, including,

&o for exanlple, physical porous filter media such as fioam
anc/or felt.

In the embodiment illustrated in FICiS. 1-24 and 37-39,
the prc-motor filter 136 itself is conligurcd as a gcncmlly
cyliilil&ICBl foaiu lilu:I v;llh d hollow, Opcii Iiitcllor lid l IIIBV

ss bc sized to li( around an optioirdl outlet conduit 274 face
lil(i 13 for exanlple). 'I he foam filter (36 extends kmgitu-
dinally between upper and lower ends along a filter axis 278,
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wluch is generally vertical in thc illustrated emboduueut.
'I'he filter 136 is placed aniund the outlet conduit 274. wluch
includes a plurality of holes 294 spaced along its length. In
this example. the filter 136 and conduit 274 are concentri-
cally positioned. and both extend along the filter axis 278.

In the illustrated example, the tilter 136 is sized so that its
dituncicr is less than thc diameter of thc prc-motor Iiltcr
housing side wull 252. Iu tlus arrmigmncni, a gmierally
annular floiv reaion is defined between the side wall 252 and
the outer ivall 296 of the filter ivhich functions as the
upstreant surface 262 'I'his annular flow region functions as
the upstream header 264. An opposed inner wall 298 of the
filter 136 surmunds and faces the outlet conduit 274 and
functions as a downstream suriacc 266. In Ilus emboduueui,
the mierior of thc conduit 274 cmt I'unction as Ihe down-
stream header 268 In this embodiment, the filter 136 has a
generafly annular transverse cniss-sectional area, taken in a
plane that is orthogonal to the filter axis 278

In the illustmted example. air flowing into the pre-motor
filter housing 134 can flow w ithin the upstream header 264,
and is then drttwu radially am ardly, through Ihc upstremn
surface 262 and exits thc (ilier via Ihe inner, downstremn
surface 266 Arranging the pre-motor filter 136 in tlus
ntanner may help provide an upstream surtace 262 having a
desired surface area in a relatively small physical volume.
Air exitin the downstream side 266 is drawn into the
interior of the conduit 274, via the holes 294, and flows
upwardly out of the prc-motor (ilier housuig 134 via thc
housutg mr outlet 256 ut a diriuuun thai is substantially
parallel to the filter axis 278. I 'rom the air outlet 256. the air
floivs into the suction motor housing, 125

l(eferriug to I'l(i 13, in the illustrated example, the
pre-motor filter 136 is positioned so that the pre-motor filter
axis 278 is generally aligned with the suction motor axis
240. and is orthogonal to thc cyclone axis 132 and inlet
conduit axis 148 In Ilus position thc protection of the
suction motor axis 240 extends tluou h thc pre-motor Iiltcr
housing 134 and tluough the interior of the conduit 274, but
does not actually intersect the foam filter 136 itself When
positioned as shown In FIG 13, for example, a projection of
the cyclone axis 132 will intersect the filter 136 in two
difii:rmit locations fonc location fom ard of Ihc conduit 274
and one location reanvard of thc conduit 274) as well as
intersecting thc conduit 274 and Ihe handle 110. In tlus
confi urn(ion the passage of the air flow thniuah the niter
may redirect the air flow from, e g., a horizontal axis to a
vertical axis ivithout requiring a conduit with a 90'end,
which would create increased bacl pressure.

Optionally, the prc-motor (ilier 136 can utclude morc than
one layer, mtd may include simondary prc-motor (ilier media,
such as a Iblt layer 136a. Optionally, Ihe felt lever 136a may
be positioned berween the imter wall 298 and the conduit
274 or alternatively may be positioned in the air flow path
between the outlet conduit 274 and the suction motor 124.
For exantple. in the embodunents of FIGS. 6 and 11, the felt
layer 136a is posiuoncd over the upper cnd of thc outlet
conduit, and overlics thc conduit 274 and is uttersccied by
both Ihc Iilter and suction motor axes 278 and 240 in FIG.
7. and is only intersected by the filter axis 278 in the
embodiment of I'I(i ll fin which the suction motor 124 is
oriented horizontally). Alternatively. the secondary pre-mo-
tor tilter media may be positioned in a different location or
omiued entirely

In other embodiments, such as those shown in FIGS.
25-36, usa(cad of usutg a cylindrical Iiltcr. Ihc pre-motor
filter 136 can be a generally flat, slab-like filter that is formed
fmm fomn or other suitable media and has opposed

upstream and downstream suribccs 262 and 266. An
optional felt filter layer 136a can be provided on one side of
the filter, and preferably is positioned adjacent the down-
stream side 266 as shoivn in I'I(IS 25-34. but may be
provided on the upstream side 262 as shown in FIG. 36.

In these embodiments, the pre-motor tilter 136 covers
substantially the entire rear side of the cyclone unit 126 and
suction motor housing 125. In embodiments of FIG. 27, a
pm)ection of the cyclone axis 132 intersects the pre-motor

Ia filter 136, and a projection of the motor axis 240 also
intersects the pre-ntotor filter 136. In the embodmtent of
FI(i. 34. a projection of the cyclone axis 132 intersects the
pre-motor fiiter 136. but a projection of the motor axis 240
docs not.

In ihc mnbodiments thai utcorporatc thc tlat Iilter 136, thc
filter 136 and filter housing 134 are positioned between the
handle 110 and the rest of the hand vacuunt (00
l(emovable Gomponent ( onhgurations

The following is a description of different confi urations
zc of components /optionally grouped together as assemblies

and/or sub-asscmbhcs) that can be removcdt from Ihe hand
vacuum clcancr, Ibr example when mnpiying Ihc air treat-
ment member. Iiiese feanires may be used by itself in any
surface cleaning apparatus or in any combination or sub-
cmnbmation ivith any other feature or features described
herein. For example, any of the removable assembly con-
figurations described herein may be used with any of the
cyclone units, dirt collection chambers, cyclone chamber,
muptying methods, prc-motor filter housings, prc-motor

Ic filters, component configumtions. dual ntode operable door
lock, handle configurationg on-board power source arrange-
ments, wands, surface cleaniug heads, infiirntation display
devices. po~er switches and contmls. air flow confi ura-
tions. suction motor~, reconfigumble vacuums, clean air

ii outlet configurations, onboard chargcrs, power opcraiuig
modes and other fbatures described herein.

Opiiottally, as mcntioncd herein. thc cyclone unit 126 may
be removable fmm the hand vacuum cleaner 100 'I'his may
be useful ivhen eniptying the cyclone unit 126, and may also

to allow access to the cyclone unit 126 and additional portions
of the hand vacuum that would otherwise be concealed for
cleaning, uupcction and the lilc. Optiooally, thc cyclone
uiut 126, including the cyclone chamber and thc dirt cul-
lcciion chamber may be removable on its owu. Prcfcrably.
the cyclone unit 126 may be removed as a sealed unit, ivith
the exception of the cyclone air inlet 178 and the cyclone air
outlet 180, so that the dirt collection chamber 130 and dirt
collection re ion vvithin the cyclone chamber 128 (if any)
remauts sealed. Tlus may help prcvcut spilling of the diri or

o debris from witlun Ihc cyclone urn( 126 while ii is beuig
transported for emptying. Once Ihc user has arrived at Ihe
garbage can for other suitable dumping location). the
cyclone unit 126 can be opened ffor example by opening the
front door 216 or bottom wall as discussed herem). Alter-

s. natively. portions of the cyclone unit may be opened/
exposed when the cyclone uiui 126 is detached to thc main
body. For example, one wall of thc cyclone unit 126 /such
as thc rear cnd mall) may remmn with thc main body 106.
so that separating a portion of the cyclone unit 126 from the

ic main body 106 opens a portion of the cyclone chamber 128
and/or the dirt collection chamber 130.

In some embodiments, other pot)ious of the hand vacuum
clcancr may bc rcmovablc with thc cyclone uiui. For
cxillllplc, orle or lllorc of lite dlrtv air 11th:I tllld collduli,

si prc-illotor Iiltci lloiistllg. prc-illoior Illlcr, sac(toll illoiol
housmg, suction motor, release actuator and the like may be
removable ivith the cyclone unit 126 as part of a removable
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assembly. Prefhrably. any such removable assmnbly may
also be conhgured to be removed as a generally sealed unit,
but for an assembly air inlet and an asseinbly air outlet
(ivhich may be any combination of the dirty air inlet or
cyclone air inlet and the cyclone air outlet. pre-motor tilter
housing outlet„motor housing outlet and/or clean nir outlet).
This may lu:lp prevent dirt/debris Irom spillm, and may
help rcducc the number ol scale and connections ui lhe mr
floiv path required to accommodate the renxival of the
assembly

Any conti umstion of the removable cnmpnnents can
secured to the main body of the hand vacuum using any
suitable. releasable fasteners or locking mechanisms, includ-
ing latcics. rotary couplings imd thc hke.

Rcfcrring to FIGS. 1-6, ni tlus embodiment the rmnovablc
assembly includes only the cyclone unit 126 (including the
cyclone chamber 128 and dirt collection chamber 130) that
is removable fmm the main body 106 for emptying (see l)Ci.
6). In this example. the cyclnne unit 126 is removable from
the main body as a substantially sealed unit. bur for the
cyclone mr inlet 178 and cyclone air outlet 180, v,hick may
help a user transport thc cyclone unit 126 to a garba e can
without spilhng dirt front the dirt collection chamber.

In this embodiment. when the cyclone unit 126 ls
detached the cyclone air inlet 178 is separated from the air
inlet conduit 146, and the cyclone air outlet 180 is separated
from the pre-motor filter housing inlet 254. Cinskets and
other suitable scaling mcmbcrs may op(ionally be provided
at cack oi'hese intcrlhccs to help pmvidc a substannally mr
ti ht seal when the cyclone unit is attached

In this configuration, removing the cyclone unit 126
internipts the airflow path in two locations, and replacing the
cyclone unit re-estabhshes tw o fluid connections at the same
locations. Providing an openable interface between the inlet
conduit 146 and thc cyclone air inlet 178 may allow a user
to uispcci and/or access the cyclone mr mlct 178 mid the
downsnerun mid of thc inlet conduit 146 when tlm cyclone
unit 126 is detached This may help facilitate cleaning or
niaintenance of the hand vacuiun 100. and may be helpful if
objects become lodged in the air flow path between the inlet
114 and the cyclone air inlet 178. Optionally. the cyclone
urn( 126 can bc conligurcd so diat bodi Quid coruiections arc
simultaneously re-established when lhe cyclone uiul 126 is
attached.

In the illustrated embodiment. the cyclone unit 126 can be
separated from the main body by tmsnslating the cyclone unit
126 in a generally axial. forward direction. in n genemlly
vertical, downv, ard direction or in a combined fonvnrd and
downward direction.

When conligured in this maiuier, removmg Ihc cyclone
unit 126 does not provide access to thc imcrior of pre-mutor
filter housing 134 or the pre-motor filter itself 136 Option-
ally, in addition to have the removable cyclone unit, the
pre-motor filter housin can be independently openable
and/or removable. for example as discussed herein and
shown ui FICiS. 7 and 10.

Rcfcrring to FICi 6, in tlus embodiment lhc prc-motor
lillcr housing 134, suction motor housuig 125 rmnmn and
inlet conduit 146 reniain in place and connected to the
handle 110 (i e as part of the main body 106) when the
cyclone unit 126 is detached In this configuration a user
may hold the handle 110 with one hand, to support the
suction motor 124, prc-motor tiller 136 and dirty mr inlet
114, wlnle detachuig and manipulaiing thc cyclone urn( 126
willi lite oilier liriiid

1'he enlbodiment illustrated in I'I(i 25-29, lil(iS 22-24
illustrate another examples of hand vacuums that are con-

figured so that thc cyclone uiut 126 that is removable I'rom
the main bndy 106, while leaving the inlet 114. pre-motor
filter housing 134 and suction nlotor housing 125 in position
Alternatively, the removable portion of the hand vacuum
cleaner may include more than cyclone unit.

Referring to FICiS. 8 and 30. in these embodiments the
inlet conduit 146 mid dirty air uilct 114 is coupled lo Ihe
cyclone uiut 126 and is dclacluiblc from thc main body 106
with the cyclone unit 126. In this enlbodiment the inlet

in cmiduit 146 need not be detachable from the cyckme air inlet
178, and the inlet conduit 146 may, for example. be inte-
gmlly formed with the cyclone unit 126. When configured in
this manner, detachin the cyclone unit 126 from the main
body only interrupts the mr Qow path in onc location thc
interface between Ihc cyclone air outlet 180 and the prc-
motnr filter lmusing inlet 254 rather than two locations as
in the embodiment of I'ICiS 1-7 'I his may siniply constmc-
tion of the hand vacuum 100 and may reduce the number of
seals required along the portion of the air flow path extend-

ic in between the inlet conduit 146 and the pre-motor filter
housuig 134. However. ui tlus embodiment the inlet conduit
146 may nccd to be detached Irom thc cleaning wand 150 (or
other tnnl) v,hen the cyclone unit 126 is removed fiir
emptying or the cleanin ivand 150 could be carried along
with the cyclone unit tiir emptyin In contrast. the embodi-
ments of FICi. 1-7 (and others) allow the cyclone unit 126 to
be

Referring lu FIG. 9, m yet another mnbodimenk lhc hand
vacuum 100 may bc conligured so that thc prc-motor liltcr

ic housin 134 is separable from the main body 106. either in
isolation (FI(i 10). or in combination with the cvckme unit
126 (lii(i. 7). Optionally, the inlet conduit 146 may be
configured to be removable along with these components,
(for exnmpie as illustrated in FICi. 8) so that the removable

is assciiibly'iichidcs (lie cvcloiic unit 126, inlet conduit 146
and prc-motor filter housing 134. Altcrnalivcly, thc nozzle
may rmnaui attached lo Ihc main body as illustrated ui FIG.
9

In the embodiment of 11l(i. 9. a user may reniove all of the
so "dirty" components from the main body in a single module,

for emptying and/or cleaning. That is, the dirt collection
chiunbcr 130 and prc-motor liller 136 may both be rmuovcd
iii iiiusoii iii a siiiglc opcrriliiiii. A ilscr iiiriv (licit ciiipiv (lie
dirt cluimbcr 130 and uispccl and/or clean lhc prc-motor
filter 136 betiire re-attaching the components I'his may help
remind a user to inspect the condition of the pre-motor filter
136 each time the dirt collection chamber 130 is emptied. As

the pre-motor filter housing 134 is less likely to contain
loose dirt particles than lhc dirt collection chamber, remuv-

c ing thc cyclone uiul 126 with thc prc-motor filter housuig
open may still be considered a generally scaled configura-
tion (but for the cyclone air inlet 178 and the open portion
of the pre-motor filter housing, 134) as dirt from the dirt
collection chamber 130 is unlikely to escape via the open

11 portion of the pre-motor tilter housin 134.
Altcmatively, thc prc-motor lillcr housing 134 may bc

configured su that ils upper wall 248 is also rcmov able along
with ihc cyclone unit 126. In tins configuranon, the prc-
motnr filter housing 134 may be removable as a generally

ic sealed unit, but for its air outlet 256
Optionally, the suction motor housing and suction motor

therein may be part of the removable assembly. and may be
sc)tarablc 1)um the prc-motor liltcr housing. handle and
other portions of thc hand vacuum. For example. FIG. 31

ss illustralea an cmbodmienl ol' hand vacuum 100 ui wluch
the suction motor housing 125 is connected to the cyckme
unit 126, and is separable from the pre-niotor filter housing
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134 along with Ihc cyclone urut 126. In addlnon Io Ihc
suction motor housing (25. the inlet conduit 146 is also
connected to the cyclone unit 126. such that the removable
assembly in this embodiment includes the conduit 146,
cyclone unit 126 and suction motor housing 125. alon with
the suction motor 124 therein. In this armlngement, separat-
ing thc rcmovablc assembly ultcrrupts thc air flow path in
two locauons (bctwccn thc cyclone air outlet 180 mid the
pre-nlotor filter housing inlet 254. and between the pre-
nlotor tilter housing outlet 256 and the suction motor hmis-
ing inlet 300) In tins enlbodiment, the removable assenlbly
ivould be sealed but for the air inlet 114. the cyclone air
outlet 180 suction motor inlet 300. While this assembly
includes (luce openings 114, 180 imd 300. each of thc
opcnmgs are spaced apart from thc dir( collecnon chamber
(30 so thar the dirt collection chamber 130 can still be
considered to be generafly sealed ln other words, even
though there are three openings, the location of the openings
reduces the likelihood that any dirt or debris from the dirt
collection chamber 130 could leak out ofthe cyclone unit via
thc opmlulgs such that Ilm user can carry and handle the
removable assembly without spillulg its contents.

1his confi uration nlay also internipt the electrical con-
nections benveen the suction motor 124 and the power
source and,'or main power switch (or button) of the hand
vacuunl. In the illustmlted example, the hand vacuum
includes battery packs 174 in the handle 110. and therefor
includes a pair of dctaclrable, matulg cleclrical conncwtors Io
provide power to the suction motor when lt is connected Io
the pre-nlotor biter housing. 'Ihe connectors inav be of any
suitable contiguration, such as mating pins 302 and sockets
304 Alternatively, instead ofpnlviding detachable electrical
connections. the battenes or power cord and main power
sivitch may be provided in the suction motor housin 125 or
in other portions of thc maul body 106 tliai are not sc7tarablc
lrom Ihc suction motor housuig, or Ilial separale along wilh
Ihc cv'clollc unit

In this embodiment, the pre-motor filter housing 134 may
be con(inured so that the fmnt wall 248 is openable in
addition to. or optionally instead of opening rear wall 250.
The front wali 248 can be connected using the same type of
hmgc mechamsm illus(ra(cd with respect Io Ihc rear wall
250. may be detachable or may be auachcii usulg mly other
suitable type ol mechiuusm. In tlus illustrated conliguralion,
the fmnt ivall 248 is covered by the cyclone unit 126 and
suction motor housing (25 when the hand vacuum It)0 is in
used, and is revealed and is npenable when the cyclone unit
126 and suction motor housing 125 are removed.

Optionally, uistcad of scparatul onc or more components
from thc poruon of thc himd vacuiun 100 that mcludcs the
handle 110, the hand vacuum may be conligurcd such (liat
the handle (10 is detachable fmm the rest of the components
(or it can be understood as the removable assembly includ-
ing all of the components except for the handle). such as by
separating the handle 110 from the main body 100, as
dcscnbixl hcrcin.
Component Conligurauons

lhc following is a description ol ihflercnl componmll
confi unltions that can be used in a hand vacuum cleaner.
'I'hese features may be used by itself in any surface cleaning
apparatus or in any combination or sub-combination with
any other feature or features described herein. For exiunPI,
anv ol Ihc i:onlpoili:lit configuraliolls iicscnbcil hell:ill nlay
be uscxl with any ol'hc cyclone unitw dirt collection
cluunbcrs. cyclone chamber, emptym methods. pre-mutor
filter housings. pre-motor filters. removable component con-
figuration. dual mode operable door lock. handle, on-board
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power source arrangcmcnts. ss ands, surlbcc cleaning heads.
infornlation display devices. power switches and contmls,
air flow configurations. suction motors, reconfigunlble vacu-
unlg clean air outlet configurations, onboard chargers,
power operatin modes and other features described herein.

In some embodiments. a suction motor is provided in an
upper portion of a liand i acuum 100 (sce for example FIGS.
8, 11. 22 and 27. As exempli(lcd. thc suction motor may be
oriented generally vertically or generally horizontally I'ur-

ic ther, as exemplified in I'IG 27. the air flow thmugh the
nxltor may be in an opposite directioil to the air flow through
the air treatment member. In any such desi@I, one or more
encl~ storage members may be provided in a lower portion
ol thc lined vacuum 100, such as ui a lower portion ol thc
main body and/or in a loss cr portion of the handle.

In some embodiments. the suction motor 124 and pre-
motor filter 136 may each be located rearwardly of the air
treatment member lior example. referring to ill(i 5, in this
example the suction motor 124 and pre-motor filter 136 are

lo both located reaiward of a plane 258 that contains the rear
end wall 186 of thc cyclone Huimbcr 128 and thc cyclone air
outlet 180. Alternatively. portions ol'he suction motor
and/or pre-motor filter nlay extend fonvardly of the plane
258, such that they vertically overlap the cyclone chamber
128

In other embodiments, the suction motor may be posi-
tioned forward of a rear side of the pre-motor filter and
opllonally forward of Ihc front side ol Ihc prc-motor liltcr
(sec for cxamplc FIG. 36). If a battery pack 174 ls provided

lc in a lower portion of the handle as exemph(ied in Ill(i. 36,
then components of the hand vacumn (00 that have signi(i-
cant weight may be pmvided at both the upper and klwer
ends of the hand vacuum 100 and also longitudinally spaced
from each other (i.e. essentially on a diagonal). An advan-

li tagc of tlus design is ihat Ihc ccntrc of gravity may be
posit ionixl centrally w iih respect Io the vcr(ical hclghl of Ihe
hand vimuum 100 but ls moicxl forwardly.

As also exemplilied in I'l(i. 36, the suction motor may be
positioned above the air treaunent menlber As exemplified,

to the suction motor axis 240 is substantially parallel to, e..
20'. 15". 10', or 5'. and latemlly (vertically) ofi'set

above Ihc cyclone axis 132. Optionally, n projection of thc
inlet conduit axis 148 may intersect tlm suction motor 124
(Sec also FIG. 11). II will bc appreciated that, as cxcmplflicd
in lii(i ll. only a portion of the suction motor may be
located above the air treatment member
Handle

The following is a description of different features of a
handle that can be usnl ul a hand vacuum cleaner. These

o fi:aturcs may bc used by itself in any surface cleannlg
apparatus or in any combiruition or sub-combination wlfll
any other feature or features descnbed herein lior example,
any of the removable assembly configurations described
herein may be used with any of the cyclone unit~. dirt

ss collection cfmmbers, cyclone chamber. emptying methods,
prc-motor lilter housings. pre-motor liltcrs, removable com-
ponenl conligurations, component conliguratlons. dual
mode opcrablc door lock, on-board power source armngc-
ments, wands, surface cleaning heads, infilrnlation display

ic devices, power sivitches and controls. air flow configura-
tions. suction motor~, reconfigumlble vacuums, clean air
outlet configurations, onboard chargers. power operatin
modes and other fi:atures described herein.

A hand vacuum m accordance with onc or morc of Ihe
si fi:aturcs descnbed herein may ulclude any suitable type of

carry handle. Referring to I'l(ig I to 4, in the one embodi-
ment the handle 110 is located at the rear end 120 of the hand
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i acuum 100. Optionally, the handle may uicluile upper and
loiver ends 306 and 3U8, and either one (Fl(i 13) or both of
the upper and lower ends 306 and 308 (lq()S. 3 and 4) can
be connected to the niain body

Referring also to FICi. 5, in this embodiment. the upper
end 306 of the handle 110 is positioned at an elevation tlmt
is bciw ceo the upper and lower cods of thc suction motor
housing 125, and thc suction motor 124 itself, and is
connected to the side ivall of the suction motor housing 125.
'I'he loiver end 308 of the handle 110 is positioned at an
elevation that is benveen the end wall 246 and 250 of the
pre-motor filter housin 134, and between the upper and
lower ends of the pre-motor filter 136. and is connected to
the aisle wall 252 of thc prc-motor liltcr housing 134.

In an altcmauvc mnbodunenl. Ss shown in FIG. 12, thc
uppers end 306 of the handle 110 is positioned at an
elevation that is between the end wall 248 and 250 of the
pre-motor filter housing 134, and between the upper and
lower ends of the pre-motor filter 136, and is connected to
the side wall 252 of the pre-motor filter housing 134. The
lower mid 308 of thc handle m at an elevation that is between
thc upper and lower mids of thc suction motor housing 125,
and the suction niotor 124 itself, and is connected to the side
wall of the suction motor housing 125

In both embodinients, an elongate pistol-grip style hand
grip portion 310 extends upwardly and fonvardly along a
hand grip axis 312 (FIC). 3) between upper and lower ends
306 and 308, whmi thc hand vacuum is onmitol so llmi thc
upper end is disposed above the lower end. In die illustrated
embodiment. the hand grip axis 312 fiirms an acute angle
314. relative to a vertical axis I'he angle 314 can be any
suitable an le, and prefemsbly is benveen about 5-85". and
may be between about 20-60".

In this configumstion. a fin er gap 316 for receiving the
lingers of a user is formcx) bciwcen Ihe hand gnp 310 and the
mam body 106 In ihe embodiments ofFIGS. 3-5, 12 and 13,
thc linger gap 316 is partially bounded by thc hand gnp 310,
the upper end 306 of the handle. the lower end 308 of the
handle. a portion of the suction motor housing 125 and a
portion of the pre-motor filter housing 134. As II)usuated in
FRC 5. in this configuratinn a projection of the cyclone
clramber axis 132 intcrsccls thc hand mp 310 and the (inger
gap 316. as well as passing tluough thc prc-motor filter
liolisiiig 134.

In the embodiments of lil(i. 5, the handle 110 is posi-
tioned such that a projection of the inlet conduit axis 148 is
above the hand grip portion 310 when the inlet conduit axis
148 is horizontally disposed (as illustrated in FIC). 5).
Alicmalively in other cmboduncnis, thc handle and inlet
conduit can be posinoncd so Ihal a pro)ection of the inlet
conduit axis does uilcrsect Ihc hand grip portion.

In the embodiment of lil()S. 25 and 27, pre-motor hlter
housing 134 extends over the entire rear end of the hand
vacuuni. and the full height from the loiver end 123 to the
upper end 122. In this arran ement. the pre-motor flier
housuig 134 and liltcr 136 lravc a height 13'7 (FIG. 30) in thc
i crucal dirccuon (i.c. a direction orthogonal to lhc cyclone
axis 132 ui tins example) Ihal is greater tlran Ihe hci hl 129
(lilt) 30) of the cyclone chaniber 128, and greater than the
height 127 (lilt). 3U) of the entire cyclone unit 126 in the
orthogonal direction. In this embodiment, the handle 110 is
only connected to the rear wall 250 of the pre-motor (liter
housing 134. Thai is, both thc upper and lower ends 306 and
308 are connected io thc rear wall 250, miii the handle 110
is not directly connected to Ihc suction molor housuig 125 or
other portions of the main body 106. In this embodiment. a
pmjection of the cyclone axis )32 intersects the pre-motor

filter housuig 134, filter 136. thc hund gnp portion 310 and
finger gap 3)6 A projection of the motor axis 240 and the
inlet conduit axis 148 both extend above the hand grip 310,
and optionally one or both of the axes )48 and 240 inay
interest the upper end 306.

Optionally, the handle may only be connected to the main
body at onc of its cods, instead of boih thc upper and lower
i:iiils, sucli Iliiit tlicii: is oiilv' siiigli: poiiil ol coiilscli
cminection betiveen the handle and the rest of the niain body

ia In the embodiment of lilt) )3. the handle l)0 is only
cminected to the suction motor housing )25 at its upper end
306. and the lov,er end 308 is not connected tn the main
body 106. Aitematively. the handle may only be connected
al ils lower cnd.
On Board Power Source Arrangcnu:nt

'I'he following is a description ofdifierent on hoard power
source configurations that can be used in a hand vacuum
cleaner. I hese features may be used by itself in any surface
cleaning apparatus or in any combination or sub-combina-

zo tion with any other feature or features described herein. For
example, any of Ihc on board power source conligurations
and fi:aturcs descnbed barmn may bc used with any ol'he
cyclone units, dirt collection chambers, cyclone chamber,
emptying methods. pre-motor filter housings, pre-motor
filters, removable component configurations, component
configuration~. dual mode operable door lock, handle con-
figurations. wands. surface cleaning heads, information dis-
play dcviccs, power switches and controls, mr liow contigu-
ralions, suction motors. rcconligurablc vacuums. clean air

ic outlet configurations, onlxiard char ers. power opemsting,
modes and other features described herein

Optionally, the lmnd vacuum cleaner niay be powered by
an electricai cord 104, such as illustrated in FICi 2. In such
embodiments. the suction niotor 124 may nin on AC power

is supplmd from a wall socket. Alternatively, or in addition io
bc powcrcd by an clcctncal cord. thc hand vacuum cleaner
may include one or morc onboard power sources. The power
sources may be any suitable device, nlcluding. fiir exaitiple
one or more batteries anrL'or battery packs 174. Optionally,

so the batteries and battery packs may be rechargeable or may
be replaceable. non-rechargeable battenes.

In some emboduncnts, the battery packs 174 used in thc
hand vacuum may bc pros idcd at a single location, for
cxiunplc as one large baucry pack. Altemativcly, baucry
packs may be provided in nniltiple locations within the hand
vacuum, and optionally ivithin the wand 150, surface clean-
in head 154 and other auxiliary tools. Positioning battery
packs 174 at two or more locations may help distribute the
weight of Ihc baucncs. mid may afihct the hand I'ccl and/or

C perceived balaiicc ol thc htiiid iaciiuni.
Opliotmlly, baucry packs 174 may bc positioned gcncmlly

opposite each other on opposite sides of a central plane or
axis of the hand vacunni. for example toivard the upper end
122 and lower end 123 of the hand vacuum 100. In this

ss configuration. the vveight of one battery pack 174 may at
least parti illv ofisct/coiliilci baliliicc tlic wi Iglil of llic oppos-
ing battery pack 174. For example, providing upper and
lower battery packs 174 may help reduce thc torque expe-
rienced by the user if she rotates the hand vacuum about a

ic loagitudinal rotation axis In such a conhguration, a projec-
tion of the cyclone axis 132 may intersect the handle 110 at
a location that is benveen the upper and low er battery packs
174

Opliotmlly, Ihe handle 110 may bc conligurcx) so ilmt Ihe
ss upper mid lower baucry packs 174 arc located as close as

possible to the longitudinal rotation axis, which may help
further reduce the torque experienced by the user I laving an
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unbalanced mass above the rotauon ax&s may result ul B

tendency for the instab&lity because the resulting moment
force will urge thc top-hcavy hand vacuum to rolate about
the rotatinn axis when in use, which may contribute to user
d&scomfort and/or fatigue. Having Bn unbalanced mass
below the natation ax&s may have a generally stabflivh&g
efl'ect, but may also require additional torque input from the
user if they w&sh to rotate the hand vacuum about the ax&s.

Positioning the battery packs and other vacumn components
to help reduce such unbalanced contigurauons may help
improve the user expenence with the hand vacuum. Option-
ally, thc hand vanium may bc contigured so that &ts center
of gravity lies on the rotat&on axis. which may help reduce
ol ci ca clhnnldtc thc UnbBldncix! U&ass concc&1&s.

In sonic embodiments, battery packs 174 may be posi-
tioned within the handle 174. Optionally. the handle 110
nlay include only one battery pack 174, which nlay be
positioned in the upper end (FICI. 9), to&ver end CFIC(. 10) or
lumd gnp portion /FIG. 12). In odler embodiments, two
battery packs 174 may be pos&tioned within the handle. and
optionally may bc pos&uoncd &n the upper and lower ends
tt&l(IS 5. 13. 16. 27 and 36), or alternatively in one of the
upper and lower ends and ul thc lmnd np poruon 310. In
further embodiments, three battery packs 174 may be pro-
1 &dcd w i&lan the handle 110, w&th onc hauery pack 174 being
positioned in each of the upper end 306. hand grip portion
310 and lower end 308 (see dashed lines in hand grip 310
l&ICI. 5) Positioning battery packs 174 in this manner may
help reduce the forward/baclovard moment forces expen-
nlced by a user hohhng thc hand mp 310, and ul some
configumtions the v eight of the battery pack 174 may help
oflsn &hc wc&ght of thc sucuon motor 124 and cyclone unit
126 tlmt are positioned fonvard of the hand grip 310.
Similarly. other poruons of the on board power source, such
as electmn&cs and controllers. transfor&ners and the like may
be located in any su&table location, includillg in nt least one
of the upper end. lower end and hand grip

Each battery pact 174 may include any suitable number
ol cells. dnd nuit'lclUdc, fol cxanlplc, 3 ci:11 I 8560 h&hi&un

ion batteries. If tv o battery pact s 174 are connected in
scncs. Ihc may crcatc a 6 cell 22M L&-Ion power source. Any
number of cells may be used to create a povcr source having
a desired voltage and cur&unt, and any type of battery may
be used. including N&MI I, alkaline and the like If o&dy one
battery pack 174 is to be used. in either the upper or lower
end of the handle, a comparable counterweight may be
provided ul thc oppos&ng nld of the handle. A non-electrical
counterweight tsuch as a pnme ofmetal or pie slic) may help
ofl'sn &hc weight of thc baucry pack 174 ul much &hc same
nlanner as the second battery pack illustrated in this embodi-
nlent.

In the enlbodiment of FICi 5, the lmnd vacuum includes
uvo battery packs 174. one positioned in the upper end 306
dnd onc posiuoned &n thc lower cnd 308 of the lmndle 110.
Both hei&cry packs arc electrically cululectcd to tlm suction
motor 124 and the power switch 318 that can bc used to
control the suction nlotor 124 (described in more detail
herein). Opt&onally. internal electnmics 320 may be located
within the hand rip portion 310 tin addition to or as nn
alternative to a th&rd battery pack 174) as shown using
dashn! lines, or may bc located in thc maul body 106. The
battery pinks arc opt&onally co&ulcc&ed in series w&th each
other, or alter&mt&vcly ul parallel with each other. In tlus
embodiment, the battery packs 174 are contigured to have
enemlly the same nlass. which may help pmvide a balanced

|0
conflgiiliitlon whclc &hc oi crBII I:calli: of n&Bss of thi: bdt-
teries 322 is proximate the middle of the hand grip portion
310

Optionally, the upper and lov er ends 306 and 308 of the
handle, and hand grip porlion 310 &f appl&cable. can bc
openable to allov, access to the battery packs 174
Power Source in Wand

'I'he following is a description of d&fferent features of a
wand with an onboard power source that can be used in a
hand vacuum clem&sr. These I'caturcs may be used by &&self

in mly surface cleanin apparatus or in any combination or
sub-combinat&on with any other fi:dture or firn&urea dcscr&bcd
herein. For example. a wand with an onboard pov:er source
may bc usid wnh any ol Ihc cyclone un&ts, dirt collect&on
chan&hers, cyclone chamber, emptying methods. pre-motor
filter housings. pre-nultor filters, removable component con-
figurations, component confi urations, dual mode operable
door lock. Imndie configumstions. on-board pov er source
arrangements, wands, surlhcc clim»ng heads, infonnat&on
display devices, power switches and controls. air flow
conligurat&ons, suction motors, reconligurablc vacuums,
clean air outlet configurations. onboard chargers, power
opemlting &nodes and other features described here&n.

As an alternative to providing battery packs 174 in the
handle 110. or optionally in add&tion to the battery packs in
the hmdle. the wand 150 that is connectable to the hand
vacuum 100 may bc conligured to Include onc or morc
battery packs 174. Prov&d&ng battery packs 174 &n thc wand

&o 15U may help provide sonic additinnal po&ver when the hand
vacuum 100 is connected to the wand 150. and/or to the
surface cleaning head 154 via Ihe wand 150 I&or example,
the extra po~er in wand battenes 174 may be used to help
power the brush motor 172 in the surface cleaning head 154

ls and/or help power the sucuon motor 124. If the beucry packs
174 arc supported ul thc wand 150, theadd&tional massol'he

wand battery pack 174 can bc left bclund w&th lhe wand
150 v hen a user detaches the hand vacuum 100 filr above
floor cleaning I'his may help reduce the we&ght of the hand

do vacuum 100, &vhile still providing a desired level of power
when operating in the floor cleaning mode.

Optiormlly, providulg batteries 174 &n thc wand 150
and/or surlhcc clean&ng head 154 itself, may allow the floor
cleaning components to be substanually sclllpowerixk
v hich may eliminate the need for prov&ding an electrical
colulcct&oil betv een the hand vacuum I UU and the wand 150
Alternatively, an electrical connection can be provided
between the hand vacuum 100 and the wand 150. and
bctwimn thc wand 150 and surface clean&ng head 154. and

o the bauencs 174 tin the wand or hund vacuum) can be
connimtcd in any su&table conligurauon, u&eluding ul series
with each other or in parallel &vith each other, or may be
sv itchable from parallel to series connection to change the
voltage and/or run time filr diflerent applications. Option-
ally, all of the batteries can provide nt least some power to
thc simt&on motor 124 and at least some power to the surface
cleaning head 154. This may help prov&de longer nul times.
higher BUct&on lcvcls or bo&h ils con&pared to only'snlg &hi:

power supplied fronl the hand vacuum
io l&or example, ivhen the wand 150 is used &n floor cleaning,

mode to clean carpet &lith a brush motor 172, the batteries
174 may be switched to series to give a lugher combined
voltage and to pro& idc lugher suet&on motor power 124.
Alternat&vcly, the wand baucry 174 may be sw&tched in

ss parallel w&th thc lrdnd vacuum bauencs 174 when used in
hard tioor cleaning to provide lower suet&on motor power
but a longer run tinle
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Like thc banery packs 174 ul the imndle, thc baucry pack
174 in the wand may optionally be removable, tilr recharg-
ing or replacement. or may be rechargeable in situ.

In Ill(iS. 40 and 41, one enlbodiment of a wand 150 v ith
an integrated battery pack 174 is illustrated. In this example
the wand 150 includes an air fiow channel 324 and a battery
comparlment 326 that houses a rechargeable battery pack
174. Thc compartment is covcrcd by a cover 328, which may
be renloved to access or remove the battery pack 174.
Vliring 330 ul the wand nlay extend between the electrical
connectors at both ends of the wand, to connect to the hand
vacuunl 100 and the surface cleaning head 154. The battery
pack 174 nlay be removed for charging. or altenlntively may
bc clrdrgcd by applyulg clrdrgulg power to thc electrical
coiuuxtors at onc end of thc wtmd 150.
Removable I iandle

'Ihe tilllowing is a description of ditferent features of a
removable handle that can be used in a hand vacuum cleaner.
These features may be used by itself in any surface cleaning
apparatus or in any combination or sub-combination with
any other fi:dturc or fi:aturcs dcscnbed herein. For exinnple,
any of the removable assembly conliguratioiw descnbcd
herein may be used with any of the cyclone units. dirt
collection chambers. cyclone chamber, emptying methods,
pre-nlotor filter housings, pre-motor filters„reinovable conl-
ponent configumtions. component confi urations. dual
mode operable door lock. handle configumtions. on-board
pov:cl solllrc tllrangcnlcnts. waafs, sulIBcc clwllllllg hi ads,
information display devices, power switches and controls,
air flow conhgurationx suction motors, reconfigurable vacu-
ums. clean air outlet configurations. Onboard chargers,
power operating nlodes and other features described herein.

Optionally„ the handle 110 may be removable from the
rest of the hand vacuum. The handle 110 can be secured to
thc rest of thc main body 106 usulg mly sullablc atlaclunent
mcchmusm, ulcludulg mechtuucal lalches, rctenlion ca!ch or
any other nu:chtuusm auaclunent structure capable ol'being
released to disengage and remove the handle the hke.
Optionally. the actuators for releasing the attachnlent
mechanism may be provided on the main body 106 (and
renlain lvith the main body v hen the handle is removed). or
dltcrnauicly may bc provtdcx) on ihe handle 110 such that
the actuator is removable with the handle. Optionally, each
coiuuxuon bctwccn the handle 110 and the main body 106
may be provided with a dedicated locking mechanism (for
example at both the upper 306 and klwer 308 ends of the
handle 110). Alternatively, a single locking mechanism may
be used„regardless of the number of physical connections
bc(neon the handle 110 and thc main body 106. Usutg a
single locking mcwhanism may help simphfy thc unlocking
and removable of thc handle 110.

Optionally, the handle l(0 may include one or nlore
operatiim components of the hand vacuum„such as oneoi'ore

battery packs. electronics. controllers. circuit boards,
display members, power switches and the like. If the luuldle
contains one or more bauery packs 174, provnlm a remov-
able lmndle may allow thc hmldlc io bc coiulectcd to a
charger or the like to recharge the bala:rica, wlthoul rct)air-
ing the entire hand vacuum to be manipulated

If the handle 110 includes electrified components. in
addition to providin a mechanical connection the attach-
ment mechanism may include at least one elec(rica) con-
ncwtor io provide an ehxtncal coiulcctlon bctwcwn the
handle 110 and thc rest ol'hc lmnd vacuum 100.

Further. lf a power switch 318 ls provtdcxl on, and is
removable lvith the handle 1(0, the same pov er sv itch 318
that is used to control the suction motor 124 (v hen the

52
handle 110 ls corulectcd to thc hand vacuum 100) may bc
used to control another device (lvhen the handle is connected
to that device as described herein) lior example, a handle
110 that contains batteries 174 and mcludes a power switch
318 may be used to poller and control the hand vaculun 100,
and may also be used to poller and control a steam mop,
swecpcr, drill, saw, extractor and/or other devices.

Optlotmlly, more tlum onc handle 110 can bc provided to
a user, such that if the batteries of one handle run down

io dunng use, the user can simply replace the entire handle
assembly 1(U (and optionally the power switch 318) and
continue using the apparatus„rather than having to replace
the individual batteries or wait to recharge a given handle.

FICiS. 2-4, shows one mnbodimcnt ol'a removable handle
110. In tius embodiment the hmldlc 110 is mixhtmicdlly
connected to the main body 106 at the upper and lower ends
of the handle, and is secured in place using a single latch at
the upper end 306. 'I'he latch can be released by pressing the
release actuator that is provided in the form of button 332.

lc The button 332 is mounted to the upper end 306, and is
removable with thc luuldlc 110 as lllustratixh In tlus
example, thc same button 332 could bc used to rciotsc the
handle 110 from other devices to lvhich it can be connected

In this embodiment. the handle 110 includes the power
sv itch 318 and a plurality of batteries 174 (see also Ill(i. 5)
Therefore, in this embodiment. the upper and lower ends of
the handle 306 and 308 are also provided with electricai
conncotors 334 that can utter-mlgage with compatible elec-
tncal connectors 336 on the mmn body 106. Engagement

lc between the electrical connectors 334 and 336 can provide
an electrical connection benveen the battenes (74 and power
switch 318 and the suction motor 124, and optionally can
help strengthen the connection. In this armngement, detach-
in the handle 110 interrupts the supply of power to the

li suction motor 124, and the suction motor 124 is not operable
with the handle 110 is detached.

Optlotmlly, thc handle 110 may bc coniigurcd so tits»t
can be connected to one or more other devices/apparatuses,
in addition to the hand vacuunl I'or example, the smne

dc handle that is used with the hand vacuum could be connect-
able to another vacuum. poller tool, cleaning device (such as
d nlop, stcaln clcancl, cdlpct cxtraclol, ctc.) or dnv othcl
suitable device. If thc lrdndlc ulcludcs onboard battcncs, thc
same batteries that were used to power thc lrdnd vaculun
could also be used to power the other device(s) that the
handle can be connected to.

For exampie. referring to FICi 44 a conunon handle
configuration could be used in combination v ith an upright
vacuum cleaner 342. a lifi away vacuiun cleaner 344, d

O power head vilcllunl clcilllcr 346, B stick vacuunl cicdncr
348. a swccpcr 350. altcmdtive lrdnd vacuums 352, a hot
nxlp cleaning device 354, a spray mop cleaning device 336,
a drill 358, a saw 36U, a steanl window cleaner 362 The
handle 110 with onboard battery packs may provide different

ss power profiles and/or poller modes when connected to
diifi:rent dcviccs. Some cleamng urn(a and/or wands I'rom

existing producnu such as some of thc products available
under thc Sharl 11 brmld from SharkNulia Opcratulg LLC.
may be designed to connect to the handle 110

ic Referring to FI(iS 15-19, another embodinlent of a
detachable handle 110 is illustrated. In this embodiment the
handle includes two intenlai battery packs 174 (FICi. 16),
dnd includes 11 luBul power srw itch ln thc fornl of a Ilngcl-gllp
tugger 318. Thc handle also includes tlm display screen 364

si as dcscnbixl herein. Tins embodiment ulcludcs elcctncal
cmlnectors 334 and 336 to electrically connect the batteries
174 to the main body (06 (i e. to the suction nlotor), and can
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also include data/signnl type connections fin(cgratn! with
the connectors 334 and 336), if needed, to receive status
information from the main body that can be shown on the
display screen 364 'lltis signal connector can alloiv contml
signals to be travel between electronics in the handle 110 and
electronics in other portions of the lmnd vacuum fif any) or
other dei icc to wluch Ihe handle cmt be attached. Op I ioim fly,
thc signal coiuicctor can also bc conncctable Io the other
types of devices that the handle can be connected to, and the
content of the display screen 364 can be matched to the
particular device being used Iior example„v,hen coiutected
to the hand vacuum 100. the screen 364 may show battery
power levels„suction motor operating mode, surface clean-
ing head mode and the like. Howcvcr, when connected to a
dull. Ibr example. thc display screni 364 may show baucry
power levels, drill speed. dull opemsting, mode and the like.
lf connected to a steam ntop, the display screen 364 may
shoiv water level. reservoir tempemsture and the like.

In this embodiment. the button 332 for disci)gaging the
locking mechanism that secures the handle 110 to the main
body is provided on thc lower end 308 of the lmndlc 110.
Thc handle 110 ui thc embodiment ol'IGS. 37 and 38 has
an analo ous configuration, but the release button 332
remains on the ntain body 106 rather than being removable
with the handle 110

Optionally, the handle 110 may include nn additional
support panel that is spaced from the hand grip portion 310
dnd extends bctwccn flm upper and lower ends 306 and 308
of thc handle 110. This support panel cim bc positioned so
that it defines part of the perimeter of the finger gap 316. and
may be configured to be attachable to a variety of difTerent
devices. Pmviding a support panel may help strengthen the
handle 110 and may help reduce the loads and stresses tlmt
are carried by the hand pip portion 310. Providing a support
pastel 1Ildv also provide d rckltlvclv 1st'gcr cligBgclilcllt
surface on tlu: handle 110, as compared io only having the
areas ol'he upper and lower ends 306 mid 308. This may
alloiv the handle 110 to be connected more securely to
ditferent device~. and/or the support panel inav including
difi'erent mountin hardv are/features for connecting to dif-
ferent devices

Rcfcrring to FI(i. 45, onc cmbodnncnt of a handle 110
Ilidt lliCllldCS till Biklltlolltll Support pailCI 366 lorwBld Of tllC

lumd grip portion 310 is illustrated. In flus cmbodimcnt, thc
finger ap 316 is entirely hounded by the handle 110. 1'lus
handle may be used as an alternative to any ofthe detachable
handles descnbed herein.
Information Display Device

lite followin is a descnption of an information display
device that can bc used with a hand vacuum cleaner. These
li:a(urea may be used by itself in any surlbce clnuung
apparatus or in any combination or sub-coinbination v ith
any other feature or features described herein lior example,
an information display device may be used with any of the
cyclone units, dirt collection chambers, cyclone chamber,
nap(Ting methods, prc-motor lifter housings, prc-motor
lifters. removable component conliguranons, componnit
configurauons, dual mode opcrablc dour luck, handle con-
fi unstions, on-Ixiard power source arrangements. v ands,
surface cleaning heads, power switches and controls, air
flow configurations, suction motors, reconfigurable vacu-
ums. clean air outlet configumstions. onboard chargers,
power opcraung modes mid other fi:dtures described hcrcin.

Optionally, thc hand vacuum may mclude one or more
information display devmcs Io pmvidc udomiation Io a user.
lior example. the hand vacuum may include one or ntore
lights to indicate when the suction inotor i ~ on, and its

i4
currnit power Icvcl fif applicable), current battery char c
level and the like. 'I'he hand vacuum may also include one
or niore display screen~. such as an I,('D display. I,IID
screen, Ol,liD screen and the like. 'I he screen, and associ-
ated electronics. may be used to display status information.
Optionally. the infomtation display devices may be provided
on detachable portions of ihe hmid vacuum, such as Ihe
handle. Optioimfly, thc information display device may be
cmtnectabie to other appanstuses, for example if the handle

IB is connected to a different apparatus. and the information
displayed may be customized for each type of apparatus that
can be connected to the handle.

In the embodiment of FI(f. 15. the hand vacuum includes
an uifonnation display device in the form of a displace
screen 364 that is provnlnl on thc upper end 306 of thc
handle 110 'flic screen 364 is configured to display the
power mode and battery charge status

If the handle 110 is removable. the screen 364 (and/or
lights or other infomtation display devices) can be remov-

)e able with the handle 110. Optionally. the screen can be
conligurnl to show mfornuition about w hntevcr apparatus is
CoilllCCICd Io flic litllldhx so Illa( (11C SalllC SCCCcll Ctlll bC OSLV!

for multiple apparatuses. 'I'his may reduce the need to
pmvide screens or the like on each separate apparatus that
can be connected to the handle
Main Pov,er Sivitch

The following is a description of different features of a
main power switch that cdn bc used in a lrdnd vacuiun
cleaner. Thcsc features nuiy be used by itself'n tmy surface

ic cleaning apparatus or in any combination or sub-combina-
tion with any other feature or features described herein. I'or
exantple, any of the removable assembly configurations
described herein may be used ii ith any of the cyclone units,
dirt collection clmmbers, cyclone chamber. emptying meth-

)s ods, prc-motor Iiltcr lxiusings, prc-motor lifters, removable
component conligurntions, component configurations, dual
mode operable door lock, handle configurntions, on-board
power source arrangement~, wands, surface cleaning heads,
information display devices, controls, air flow configum-

do tions. suction motors. reconfigumsble vacuums, clean air
outlet configurations, onboard chargers. power operating
modes and other li:dturcs dcscribcd hcrcin.

Optiormlly, Ihc power switch that controls operation of thc
suction motor fcithcr on/off or variable power Icvcls or both)
can be provided on the handle, for example by establishing,
a power connection betiveen the batteries in the handle and
the suction motor for other portion of the hand vacuum). The
power switch can be provided in any suitable configuration,
inc1uduig a button, rotary sw i(ch, sliding switch, tugger-type

c actuator and thc like. Thc switch may also be configured Io
control other aspects of thc hand vacuum (brush motor
on'off, etc ) or may be configured entirely as a control switch
that controls some functions of the hand vacumn but does
not control the suction motor. Optionally, Instead of being

ss provided on the handle. the svvitch may be provided on the
main body (such as on Ihc motor housing or other suitable
loca(tolls).

Referring Io FIG. 2, m one embodnnent thc handle
includes a power switch in the form of a button 318 that is

ic located toward the rear portion of the upper surface of the
upper end 306 of the handle 110. Alternatively, as shown in
the embodiment of FIG. 22„ the pov,er switch 318 may be
provnlcd on Ihc rear Ibce of thc upper nid 306 ol'hc hmidlc.
In either ol thcsc positions. a user may bc able Io access Ihe

ss button 318 wlule holding Ihc hand vacuum via thc hand grip.
Referring to FI(i 15, in another embodiment of the

handle 110 the niain poiver switch is provided m the form of
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d trigger 318 that is loca(cd on thc front side of the himd np
310. in a location that allows a finger of the user to activate
the trigger 3(8

Optionally, the buttons or tnggers illustrated may be used
to provide difl'erent functions for difference powered
devices, if the handle 110 is connected to different devices.
For cx;mlple a button or tugger 318 mdy bc used to select
dlflhi cni power profiles (high power vs. lov,'ov, cr). Cl other
device functions. Optionally. the function of the switch 318
nlay be displayed on suitable display device, such as the
screen 364 described herein

Optionally, the pov er switch 318 for the hand vacuum
100 nlay be provided on the main body or other suitable
location. Ifprovidcx( on thc main body 106, the power switch
may bc loca(cd enerafly proximate io fllc hmldlc 110 so that
the switch can be operated using the seine hand that is
holdina the hand grip 310

Optionally, any of the pow:er switches 318 descnbed
herein may also be configured to control the power supplied
to the wand 150. surface cleaning head 154 and/or other
device. For example, a single switch 318 may bc operable to
control both thc sucuon motor 124 mid flle bnish motor 172
(i'l(i 1). alon with lights and any other electrifie elenlents
pmvided on the wand (50. surface cleaning head (54 or any
other tool or attachnlent The switch 318 may optionally be
a two position switch and may be configured so that all of
the electrical components are switched on an off together
(i.c. brush motor 172 is always on when the suction motor
124 is on). Altcrnauvely, the switch 318 may be a multi-
position sv itch and may be configured to provide indepen-
dent contml of the different electrical components (i e the
bniah motor (72 may be switched on or otf while the suction
motor 124 is rumun ). Instead of controlling multiple elec-
trical devices v, ith a conunon switch 318. the hand vacuum
cleaner may be provided with muliiplc switches 318, inde-
pendent from each other and operable to control one or more
clccxncal devices. For cxamplc, thc hmld vacuum may
include a polver switch 318 for controlling the suction nlotor
(24 and a separate switch 318 on the surtace cleaning head
154 (FIG. I) for controlling the brush motor 172.
Airfkiw Through Handle

lllc following is a description ol'lllercnt features of an
mr flow path tluough a lrdnd vacuum cleaner. These features
may bc usixl by itself in tiny'llrldcc clcBnulg BppBIdtils or lu
any combination or sub-combination with any other feature
or features described herein. I inr exainple, mty of the rmnov-
able assembly configurations described herein may be used
with any of the cyclone unit~, dirt collection chambers,
cyclone clmmbcr, muptying methods, prc-motor Iiltcr hous-
ings. prc-motor Iiltcrs, removable component conligura-
nons, component conligurations, dual mode opcrablc door
lock. handle configurations, on-board power source arrange-
nlents. Ivandh. Surface cleanuig heads, information display
devices. power switches and controls, air flow confi um-
tions, suction motors. recontigurable vacuums. clean air
outlet conligurations, onboard char crs, power operating
modes and other li:Btures dcscubcd hcrcul.

Opiloimfly, at least B portion ol lhc air flow palh between
the dirty air inlet (14 and the clean air outlet 116 may flov
through the handle (10 'I'his nlay help facilitate a vanety of
difl'erent air flov, path configumtions and clean air outlet 116
locations. This may also allow at least some of the air being
cxhaustcd by thc suction motor 124 to flow over, and
opiloIIB11)'icip cool, opcl'Iltlng coinpollcilts (hilt Blc locatcil
in thc handle Examples of such components may ulclude
batteries (74. controllers. circuit boards, charaerx other
internal electronics 32U and the like Internal electnmics 320

i6
may ulclude any combinanon of circuitry, electronic com-
ponents, hardkvare (e B. processor(s) and memory), software
and/or firm lvare One example of such electronics can
include a printed circuit board (PGl3) III(i. 11 illustmtes an
embodiment of a hand vacuum in which the handle 110 is
hollolv and inciudes an internal air floe passage. The handle
air tlow passage has an inlet cnd 368 that is loca(cd toward
the lop 306 of (he lrdndlc downstream from tlm suction
nxitor (24, mid an outlet end 370 that is located toward the

la bottom 308 of the handle. 'I'his may help channel the air
through substantially the entire length of the hand grip 3(tl

In this embodiment, virtually all of the air exllausted from
the suction motor 124 is routed tltiough the lmndle. Bnd the
clean air outlet 116 is provided ul the form of a plurality of
holes 370 that arc formed in the low cr mid 308 of tlm handle.
Air entering the inlet end is directed through the handle 11(l

and exits via the holes 370. In this contiguration. the air can
tlow around and cool components that are located at the
upper end 306 of the handle. at the lower end 308 of the

lo handle and/or lvithin the hand grip portion 310. In the
illuslrated cmboduuenn some cxamplcs of such componenls
are shown ln dashed lules. and include thc optional upper
battery back 174, the optional lower battery pack 174 and an
optional component (such as a third battery back 174 or
electronics 320) that is located lvithin the hand gnp 31U

The embodiment ofFIG. 39 illustrates another example of
a handle 110 that is hollow such that the exhaust from the
motor 124 can flow tlnough flle handle to cool the battery
packs 174, and can bc exhausted via holes 370 in thc upper

ic and lower ends 306 and 308 of the handle.
Suction Motor

'I'he tiillokving is a description of ditferent configurations
and orientations of suction motors that can be used in a hand
vacuum cleaner. These features may be used by itself in any

li surface cletuung apparatus or ul any combination or sub-
combination with any other feature or firn(urea dcscrtbcx(
herein. For cxamplc, any ol'he motor con(igurations and
orientations described herein may be used with any of the
cyclone units, dirt collection chambers, cyclone chamber,

do emptying methods. pre-nlotor tilter housin s, pre-motor
filters. removabie conlponent conf urations, component
conliguratioiw, dual mode operable door lock, htmdlc con-
Iiguratioiw, on-board power source arrangcmcnts, wands.
slllfBCC clcalnng hcilds, hlfolltlatloll dlspldy'cvlccs, powci
switches and controls, air flow conhgurations, reconfigu-
mble vacuums, clean air outlet configurations. Onboard
chargers, polver operating modes and other features
described herein.

Thc suction motor 124 used in the hand vacuum may be
o of any suitable design dnd conliguration that is sufliclcnt to

impart a desired air flow tlnough thc hand vacuum. For
exanlple, the suctiim motor nlay include a fan and/or impel-
ler to help generate the desired air flow

In each of the embodiinents described herein. the suction
11 motor 124 is disposed within the motor housing 125 and

rotates about thc motor axis 240. In thc embodiment of
FIGS. 1-10, thc motor 124 ls arranged vcrtlcdfly and is
located forward of Ule handle 110, Shove and overlying thc
pre-motor filter 136 and rearward of the cyclone unit 126

ic Optionally, as illustmted. the suction motor 124 and the
motor housing 125 can be positioned in may be entirely
fotward of the handle 110„such that there is no overlap
bctwimn the motor housulg 125 or sucuon motor 124 and
portions of thc handle 110 (such as thc upper and lower cods

si 306 and 308). Altemanlcly. In other embodiments the
suctiml motor 124 and suction motor housing 125 may be
entirely forward of the hand gnp portion 310 of the handle
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110, but may have some dcgriv of vert&cal overlap w&lh thc
upper m&d lo&ver ends of the handle 306 and 308.

Vositionin the n&otor 124 in this k&cation may atfect the
location of ihe centre of gravity of the hand vacuum cleaner
and may afi'ect the hand feel of the hand vacuum 100. Tlus
configuration may also help reduce the overall size of the
hand 1 acuum 100. In another embodiment, as illustrated &n

FIG. 12. thc suction motor may be vcrtmal a&xl may be
foi&card of the handle 110, but positioned beneath and
underlyin the pre-n&otor tilter 136 and rearward of the
cyclone unit 126

When arranged as illustmnted in FICi. 5. the inlet of the
suction nu&tor housing 125 &s coincident &vith the outlet 256
of Ihc pre-motor lillcr housuig. and lhc mlct 242 of thc
suction motor Ihcrcin, w loca&cd below lhc outlcl of thc
suction motor hous&ng, wh&ch includes the post-nx&tor biter
housing 14U. In addition, the inlet the suction motor housing
125 is positioned vert&cally higher tlmn the air outlet 180 of
the cyclone chamber 128, and vertically lower than the inlet
conduit 146 In this configuration. a projection of the
cyclone axis 132 passes below, and docs nol inlcrsecl the
suction motor hous&ng 125 r Ihc moior 124, wlnle a protec-
tion of the inlet conduit axis 146 intersects the both the
suction motor housing 125 and the motor 154 therein. Wlule
the cyclone axis 132 passes below the suction nx&tor 124, if
both the cyclone chamber 128 and suction motor 124 are
positioned along a lateml centerline of the hand vacuum. a
prolccuon of thc motor ax&s 240 may intersect w&th a

prolccuon of thc cyclone axis 132, as &s shown ui thc
illustrated exmnple I ocating the suction motor housing 125
in ibis posit&on may help reduce the overall size of the hand
vacumn I UU. It may also atTect the weight distribution of the
hand vacuum and the result&ng "hand feel** experienced by
a user.

Relbrnng to FIC) 11, in m&other embodunm&t d&e aim&ion

motor 124 used &n combuiation w&lh thc cylu&ducal type of
pre-motor liller 136 may bc arranged cncrally horizontally,
such that the nlotor axis 240 is generally parallel to the
cyclone ax&s 132 and mlet conduit axis 146 and optionally
the motor axis 240 may be substantially parallel to these
axes. In tins example„when the cyclone axis 132 and inlet
condu&l axis 148 arc honzonuilly, thc cyclone axis 132 is
below m&d parallel to Ihc suction motor ax&s 240. and &s

below the sucuon motor 124 itself. In tlus conti urauon thc
filter axis 278 is genenally Ortliogonal to the suction n&otor
axis 24U and the air path thn&ugh the hand vacuum lt)0 &s

moditied. such that air tmnvelling through the suction motor
124 travels in a enerally rearwardly direction. In the
illuslrdicd conligurdtion, llus means thai mr exiling the
suction motor 124 travels ui substantially d&e same direchon
as air cnlcring thc inlet condu&t 146, and ui lhc subslanlially
same direction as air exiting the cyclone air outlet 180

Referrin to lfl(i 27, m another embodi&nent the suction
motor 124 is arranged genemnlly horizontally and is oriented
so that the inlet end 242 of the suction motor 124 is the rear
mxh and air Iravclluig through Ihe sucl&on motor 124 cx&ls

nl d gcncrallv forwai'4 ihrcclton. In Ihc &lhislriitcd coniign-
ral&on, mr flow&ng tluough the sucuon motor 124 travels &n

substantially the opposite direction as air entering the inlet
conduit 146. and in the substantially Opposite direction as air
exiting the cyclone chamber via the air outlet 180. Wh&le
illustrated in combination w&th a enerally planar pre-motor
lillcr, a suchon motor having Ibis orienlahon. such thai mr
travels &n the fo&ward d&rccuon, nmy be used in combuiahon
0 ilh thc cylindncdl prc-motor liltcr. I'or cxamplc by revers-
ing the orientation of the motor illustrated in l&lli Il.
Alternatively, the orientation of the suction motor in I 1(i 27

is
nl&I)'c rcvcrsixl, such lhdl dn tlows through lhc st&choo
motor in a generally rearward direction.

When oriented as shown in I'IG 27, the suction motor
ax&s 240 is parallel to the cyclone axis 132 and the inlet
conduit axis 148. and both the cyclone ax&s 132 and inlet
conduit axis 148 are positioned below the motor axis 240
when thc axes are honzontally d&sposed. Opuonally, Ihe
suction motor 124 used ui combinauon w&th thc flal-type
pre-motor filter 136 may be oriented vertically, as shown in

&0 the embodiment of lil(i 34.
While illustrated as being either vert&cal (l&I(ig 1-10,

12-21, 34 and 37-38) or horizontal (11„25-33, 35 and 36),
in other examples the motor may be oriented in an inclined
position such liat Ihe motor ax&s w &ncl&ned (e&ther lbr-

I wardly or rearwardly) rclalivc lo the cyclone axis muffor
inlet conduit axis (forwardly in I'IGS 22-24 and 39)
Alternatively, the suction motor could be inchned rear-
v ardly m a similar manner
Reconfigurable Stick Vac Configumnt&ons

10 The following is a description of different confi urations
Of sick vacuum w&th diflbrcnl upnghl conligumfions lhal
can bc us&xi u& comb&nation with a hand vacuum cleaner.
1'hese features n&ay be used by itself in any surface cleaning
apparatus or in any con&bination or sub-combination ivith
any other feature or features de&cubed herein )&or example,
any configurations and orientations described herein may be
used with any of the cyclone units, dirt collection chambers,
cyclone clmmbcr. cmpiy&ng methods, prc-motor lillcr hous-
ings, pic'-nlolor l&llc&s. rcnloviibh: con&poncnl cont&guid-

10 tions, component configurations, dual mode operable door
lock, handle configurationg on-board power source arrange-
ments, wands, surface cleaning heads, &nforn&ation display
devices. po~er switches and contmls. air flow confi ura-
tions. suction motors. clean air outlet configurafions,

&i Onboard clmrgcrs. power operating modes and other li:dturcs
described herein.

Opt&otmlly, a ha&xl vacuum 100 may bc co&u&cclablc io d

wand 150 and surface cleaning head 154 in two or more
ditTerent, functional conhgurations I'Or example. a oiven

do hand vacuum may be connectable w&th the wand and surface
clemiing head to provide two difi'erent stick vacuum con-
Iigurat&o&nb each ol'luch &s operable &n a floor clca&ung
mode In one cmbodimcnt. Ihc luindlc may bc detached I'rom

thc maui body ol'hc hm&d 1 acuum m&d connected ihrectly
connected to the &vend in one of the stick vacuum configu-
nations.

Referring to FIGS. 42 and 43. an embodiment of a
reconiigurable stick vac apparatus includes a hand vacuum
100 w&th a ma&n body 106 and a dctaclrdblc handle 110. The

0 m&nn body 106 may bc ol'ny suitable coniiguralion, and
may include a suction motor and air trcalmm&t mcmbcr. The
handle 110 &nay be any suitable handle, includmg those
described herein. and preferably mcludes the power switch
318 for the hand vacuum 100. The apparatus also includes

11 a wand 150 and surface cleaning head 154. In this embodi-
ment, thc wand 150 includes nu:chan&cdl and clectncal
conniwlors al ils ends. which arc adapted lo co&uiccl to lhc
ma&n body 160 (&.e. to the mlet condu&t 146), thc handle 110
and/Or the surface cleanin head 154 Optionally, the handle

ic 110 can mclude the battery packs 174 as described herein. or
may imt include batteries. Simdarly, the wand 150 may
include a battery pack 174 as described herein. or not.

In Onc conligural&on (FIG. 42), thc handle 110 is con-
niotcd lo the maui body 106 of lhc hand vacuum 100, and

si the lmnd vacuum 100 &s fluidly and elcclncdlly conncctcd Io
the upper end of the wand 150 The wand 15U pmvides air
flov communication and electrical connections to the sur-
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filcc ciciining hcdd 154 thai Is colulcclc'f 10 ihc lower cnd of
the &vend 15U and the apparatus can be used in this con-
fi un&Lion to clean the surface.

In another contiguration (lii(i. 43), the fluid inlet of the
hand vacuum 100 cleaner can be connected directly to the
surface cleaning head 154. Tins connection can also include
ctccxncal connectors. Thc lower cnd of (he wand 150 can
then bc connixicd to the rear cnd of ihc lland vacuum 100,
and the handle 11 U can be connected to the upper end of the
wand 150. In this am&ngement. the wand 150 provides a
structural and electrical connection between the handle 110
and the main body 106 of the hand vacuum 100. bur does not
foun part of the air flow path when the vacuum is in use. In
this embodunent weight of thc hand vacuum 100 is located
closer io ihc surface cleaning head 154, winch may aflec! thc
weiaht and hand feel experienced by the user
( lean Air Outlet

'Ihe follov ing is a description of different contigurations
and orientations of a clean air outlet that can be used in a
hand vacuum cleaner. These features may be used by itself
in any surface cleanulg apparatus or in mly combmalion or
sub-combination with any other Ihaiure or li dtures descnbcd
herein I'or example. any of the clean air Outlet configura-
tions and onentations described herein may be used with any
of the cyclone units. din collection chainbers, cyclone
chamber, emptying methods. pre-motor filter housings. pre-
motor filters. removable component configurations. compo-
nent configumtions, dual mode operable door lock, lrdndlc
coniigUrdilolis, on-bodrd powcl SUUIcc ilirilngcnlcnls,
wands, surface cleaning heads, information display devices,
power switches and controls, air flow configurations. suction
motors. reconfigurable vacuums, Onboard charaerw power
operating modes and other features described herein.

The clean air outlet of the hand vacuum may be provided
111 Liny'CSII'Cd Iind SUluibh: local(loll. 111Cliidnlg 011 thC nlanl
body and the handle. The clean mr outlet is optionally
posILIoncxl downstream Irom thc post-motor tilter housing
140 and post motor filter 142 therein. In the embodinlents
illustrated, the post-motor filter is ti&ain tilter. but may be any
suitable physical pomus filter media. includin . for example,
a HEPA tilter. paper tilter, felt filter and the like.

In the cmboduncnt of FIG. 5. a gnll 138, which is
optionally removable, covers thc upper cnd ol'lle post-
moior filter housulg 140 and provides ihe clcml air outlet
116. In this embodiment, the clean air Outlet 116 is provided
at the upper end 122 of the hand vacuuin, such that air
exiting tluough the clean air outlet travels in substantially
the same direction as air exiting the suction moror 124 in
a direction parallel io thc sucuon mo(or axis 240. In tlus
cmbodimcnt, the clean mr outlet 116 overlics ihe upper cnd
ol'hc suction motor 124, mid air exiting ihe sucuon mutor
124 can floiv substantially linearly. directly to the post-motor
filter housing 140 and out the clean air outlet 116 v ithout
changing direction. This may help reduce backpressure
downstream from the suctinn motor. In this arrangement. a
prolccuon of ihc suction motor axis 240 extends tluough
both the prc-motor tilter housing 136 mid the post-motor
Iilicr housing 140. and also cxicnds iluough lhc clean mr
Outlet 116

In this configuration. when the hand vacuum is in use. air
exiting the clear air outlet 116 will be directed genemlly
upwardly. and possible forwardly if the l&and vacuum 100 is
incluled forwardly when in usc. Tlus nuiy help prevent the
mr exiting the clean air outlet from blowmg on ihc user
and/or Ibom blowing onto the surface to bc cleinmd (which
nlay bloiv around dust and dirt on the surface befi&re it can
be drav n into the surface cleaning head).

Optionally, onc or boih of ihe post-motor lilicr and clean
air outlet need not overlie the suctioil motor I or exaniple,
referring to the embodiment of lil(i 13, the clean air outlet
116 can be provided at the upper end 122 of the hand
vacuum but can be oflset forwardly fmm the suction motor
124 (or aitematively reanvardly or to the side). In tlfis
embodiment, ihc removable gnll 138 is still provnled ul ihe
upper surface of Ihc hand vacuum. but thc post-motor Iilier
housmg 140 and post-nloior filter 142 are positionedfonvard

10 of the suction nlotor 124, and are at a lower elevation than
the upper end of the suction motor 124 Also, in this
embodiment. the post-nlotor filter housing 140 and post-
motor filter 142 overlie portions of the cyclone unit 126 (and
as illustrated ovcrlic portions of both thc cyclone chmnbcr
128 and thc ihrt collection chamber 130). Further, in tlus
embodiment, the post-motor filter housing 140 is positioned
between the dirty air inlet 114 and the suction motor 124, in
the fmnt/back direction, and a projection of the inlet conduit
axis 148 extends tlm&ugh the post-motor tilter chamber 140

30 and the suction motor 124. Nesting the post-motor filter
chamber 140 and clean air outlet 116 in this manner may
help rcducc thc overall size ol'he hand vacuum.

Optionally. the clean air outlet can be provided toward the
upper end of the hand vacuum, but need not direct the
exiting air up&vardly. Instead. the clean air outlet may be
configured so that air exiting via the clean air outlet is
directed side&lays. at an inclined angle forv ardly or rear-
wardly. substanually rcaa w ardly or substantially Ihrwardly.
In thc embodiment of FIG. 27, the hand vacuum 100 is

30 configured so that its clear air outlet 116 is provided to&vard
the upper end 122 of the main body 160 and exhausts air
generally upwardly Optionally, the post-niotor filter hous-
in 140 could be configured with holes in the front portion
of the housing side&vali. so that some or all of the air exitin

&i ihc post-Luoiol lllicr hoiisulg 140 ls dll'cciixl Iorwardlv, ils
sho&vn Using ihishcd ilir flow arrows.

In thc mnboduncnt ofFIG. 39, Ihc clean air outlet includes
two spaced apart outlet ports that are provided at the upper
and lower ends 306 and 308 of the liandle 110

de In this conhguration. the air exitin the clean air outlet
travels generaily reanvardly.

In thc embodiments of FIGS. 22 and 38, thc clcml air
outlet is locaiixl ai thc lower mid of the maul body.
Onboard Chaigcr

'I'he following is a description of different features of a
charger that can be pmvided in a hand vacuum cleaner
These features may be used by itself in any surface cleanin
apparatus that includes batteries or other onboard power
sources or in any combula (ion or sub-combination with any

0 other feature or fhdiures descnbcd hcrcin. For example, any
of the removable assembly contigurations dcscribcd herein
may be used v,ith any of the cyclone units, din collection
chanlbers, cyclone chamber. emptying methods. pre-motor
filter housings. pre-nu&tor filters, removable component con-

&1 figurations. component configurations, dual mode operable
door lock, handle coniiguraiions. on-board power source
arrangements, wands, surlhcc clem»ng heads, information
display dcviccs, power switclu:s and controls, air flow
configurations, suction nloiors. reconfigurable vacuums,

io clean air outlet configurations, power Operating modes and
other features described herein.

Optionally, the hand vacuunl may 100 include an onboard
charging system I'or charging any battcnes or other such
onboard power sources. For example, the ultcmal clectnnl-

si ics 320 onboanl ihc hand vacuum 100 optionally may
include charge nlmiagement electronics that are electrically
cminected to the batteries 174, for managing the char ino of
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the batteries and/or power supply foun Ihc bancrms 174.
Optionally. the charging system may be cimtigured to be
cooled while &n use to help improve performance. 'the
charging system may be positioned in the air flow path, such
that air being drawn into, or preferably air bei&lg exhausted
front. the suction motor can flow over the charging system.
Alicmaiively, thc charg&ng system nuiy bc prov&dcd w&ih a
sc7&amtc mr tlow mccharusm, such as a fan, Ii&r gcnerat&ng a
cooling flo&v of air regardless of whether the suction niotor
ls 00 ol'ff

Referrin to I'l(i 39. the illustnsted hand vacuuni 100
includes one embodiment of an air cooled battery charging
system 372, that may be used with any of the lmnd vacuum
mnbodimcnts dcscribcd herc&n. Thc air cooled battery charg-
ing sysu:m uicludcs B bancry charguig unit 374 configured
to be mechanically attached and electrically connected to a
removable handle 110 w&th an integrated battery hack 174,
such as those described herein In this embodiment. the
removable handle 110 defines an air flolv path that aflows air
to Ik&&v across the batteries 174 for temperan&re regularion.
In th&s embod&ment, thc bauer char ing umt 374 &s elcctn-
cally corulectable to thc Iop and bottom battery housing
portions 306 and 3UU of the handle. 1'he charger u&ut 374
contains chatg&ng electronics such as those known for charg-
ing rechargeable batteries. such as I,i-ion batteries 1he
charger unit 374 also contain~ an air flow device in the fomt
of a fan 376 that provides air flow to push orpull air tluou h
the handle 110 v&a the B&r flow path. Thc mr flov, across thc
bancncs 174 ui the handle may help maui&am a des&red
tenlpemture during charging. which may help improve
charging times and niay help reduce damage to the batteries
174 caused by excessive temperatures in the cell ~ caused by
the charging process or by overcharging. Althou h nir flov
is slm&vn in one direct&on into one end of the handle. the air
flow nuiy bc provnled u& c&ther dirccuon and through e&ther
cnd oi'he handle, or v&a both ends.

In Ilus cmbodimeni, the baucry packs 174 ui Ihc lmndle
110 are exposed to the exhm&st fmm the suction motor 124
for cooling, &vhen the vacumn is in use, and can be cooled via
air supplied by the fan 376 (which is in communication v. ith
the same air flow path) when the suction motor 124 is not in
USC.

Power Operating Modes
11&c following &s B dcscnpl&on oi difli:rcnl power operat-

ing modes that can be used in combination with a renx&vable
handle as described herein 1'hese features mav be used by
itself with any handle that includes that includes bauenes or
other onboard power sources or in any combinarion or
sub-combination with any other Ibaiure or Ii dtures descnbcd
herein. For cxamplc, any of the removable assembly con-
Iiguranons descnbed herc&n may be used w&th any of the
cyclone units, dirt collection chambers, cyclone chamber,
emptyi&m methods. pre-niotor filter housings, pre-motor
filters, removable component configurations. component
configumtions. dual mode opemsble door lock, handle con-
Iiguranons, On-board power source arrangmncnis, wands,
sU&lace ciciulhlg Itmtds, nlfo&n&BI&on d&plsv deva:cs, pov i'.I

switches and controls. air flow configurations. suction
motors. reconfigurable vacuums, clean air outlet configura-
tions. onboard chargers and other features described herein.

Optionally„ the hand vacuum cleaner may be conti urable
in nvo or more difl'erent operating modes. having difl'erent
power proiiles. For example. thc sue&&on motor 124 ui the
hand 1 acuum 100 may bc opcrablc ai a low pow cr mode and
a high power mode, each provnling d&fli:rani levels of
suction and air flow through the hand vacuum 100 g&vitch-

ing benveen such power niodes may be done manually by a

user in some cmbodimcnis. or may be done automatically
based on the con(iguration or operation of the hand vacuum
in other embodiments. In some embodiments, the apparatus
may be operable to automatically clmnge power modes. but
may also include a manual option for a user to override the
automatic changes.

In cmbod&ments w&ih automat&c sw&tch&ng oi'ower
modes. thc hand vacuum 100 may include any suitable
mechanism for detecting an operating nlode or condition of

&0 the hand vacuum 10(). and then adjusting the pov:er mode
based on the operating mode. I&or example, the hand vacuum
may include electrical circuits and other electronic compo-
nents 320 that can sense/determine the opemsting mode of
thC VBC&lilnl. AllemdllVt:lv, Or hl addi&lou to CICC&l&CBI Culll-
ponents 320, Ihc hand iacuum may include any suitable
meehan&cal &nechanism for detectin the operating mode of
the hand vacuum For exanlple, one of the wand 15() and the
hand vacuum I UU may include a prong that can engage ivith
a corresponding mechanical member (such as a linka e or

lc switch) when the hand vacuum 100 is connected/discon-
nimtcd Irum thc wand 150. The power mode of thc hand
vacuum can then be chmlgcd bascxl on thc coniiguranon of
the nlechanical links e. for example

Optionally. in some embodiments the internal electnmics
320 provided in the handle may define different power
prohles for difl'erent powered devices that may be coupled to
and used with the rennlvable handle 110„and/or in response
to illflcfcn( opcrdtnlg niodtm 01 those dcv&ccs II&BI d&c

selcctcd by a user. Thc clcctronics may rccogn&ze, Ibr
&0 exaniple, ditTerent power modes such as low pow:er mode

and hi h power nlode. The internal electron&cs 32() &nay

recognize the type of powered dev&ce by receiving a device
identification si nal from the powered device. The powered
device may include. for example, a radio frequency identi-

&s liest&on (RFID) clup that pro&ides thc dcv&ce &dcntilicai&on
s&gnal Thc intcmal elccno&ucs 320 may also include a
wlrclcss ctinnlliulici&&ion sv'sncni, conlponcnt or ilcvicc'. Iol
connllilflicatiflg wirclcssiy' 1th elect&'onlcs Ifl thc ll;uld
vacuum. In other enlbodinlents. Ihe internal electronics may

do simply pro& ide a power connection between the batteries
and the powered device.

Opiiormlly, thc intcmal clcctrotucs 320 may sense thc
nature of the powered dev&cc connected to thc hm&dlc 110 by
mcasunng the rcsisiancc or nnpcdance across thc c&rcu&L

and/or detecting changes thereto. 'I'his niay also be used to
scflsc cllaflgcs la tile co»'dition of Ihc device. BUch Bs Iul'&llllg,

a powered brush roll motor 172 on or off v bile the hand
vacuum 100 is in use, and/or switching from a high suction
mode to a luw sucnon mode. Thc &ntcrnal electro&ucs 320

0 nnl)'dso opilonallv scuse wht:&1 a ih:vlcc &s connccicd ol
d&scunncctcd &n a s&mildr way. For cxiunple, the uitcmal
electronics may be conhgured to detect when the hand
vacuum (UU is connected to the cleaning wand 150 and
surface cleaning head 154 (such that it can be used to power

&s the bnish motor 172), and when the hand vacuum 100 is
dc&ached from the wand 150. Optionally, the &nicmal elec-
trotucs 320 can bc coniigurcd to automancdlly adlusi thc
powcl Icvcls Bail opcldihlg nlodc 01 Ihc BUCI&on nlolor basis!
on such a change in condition

fc l&or example, ivhen the wand 150 and surface cleaning,
head 154 are connected to the hand vacuum 100, the hand
vacuum can be operated at a floor cleaning mode power
lcvcl. When the lmnd vacuum 100 &s dctachcd from thc wand
150. Ihc inienml electronics 320 can automat&cally ad) us& the

Ss hand vBcUUU& ptiwc& nlanagcnlt:lit so tllai Ii&0 BUcl&on nloiol
is operated at a ditTerent. above floor cleaning power level
Opt&onally, the above floor cleaning power level can be
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lnghcr thmi the floor cleaning mode power level (i.c. thc
suction niotor 124 generates more suction in the above floor
clemiina mode). Operatmg the suction motor 124 at a lower
power level v hen the hand vacuum is connected to the wand
150 and surface cleaning head 154 mny allow a greater
portion of the battery pov er to be directed to the bnish motor
172. Whmi the powered brush is rotaung and Bgttalutg the
surface il may help mechanically dislodge dirt, lmir and
debris When the dttt. hair and debris have been mechani-
cally loosened in this nlaililer, they may be sucked up usiilg
relatively less suction power (i.e a lower power mode fiir
the suction motor) than v ould be required in the absence of
the mechanical agitation. This may allow a lower sucrion
motor pow cr level to be used in floor clcamng mode. while
soll dclucvuig a dcsircd cleanin of Ihe surface. Altcnm-
tively. the floor cleaning power mode inay be higher than the
abm e floor cleaning niode power level

Optionally, in addition to, or as an alternative to auto-
maticaily sensing and adjusting the power mode, the appa-
ratus may include a manual power selection mechanism,
such as a switch, whcrc a user can mmiually select a power
mode for a givmi apparatus. Opliormlly. Ihe power mode
switch may be provided on the handle, and/or may be
associated v ith the primary pow er switch 318. Alternatively,
the power mode switch may be provided on the hand
vacuunt body„or the body of a different apparatus. In tlus
configumtion. each individual apparatus may include a
suitable power mode switch (or may nol mciude any power
mode swttchj that can bc used with a conunon handle For
example. the hand vacuum I tlfl may include a suction niotor
power level switch, while a drill may have a high/low setting
and a steam mop may have controls to inodify the heating or
boiling cycle. Providing device-specitic switches on a given
device may help reduce the complexity of the handle desi@I,
wlltlc still liclpiiig to facililalc liidl usc iif a coiilitiiili haiidlc
with multiple devices.

What has been dcscrtbcxI above has been mlcndcd to be
illustrative of the invention and liiiii-limiting and it will be
understood by persons skilled in the art that other vanants
and ntodifications may be made without departiitg from the
scope of the invention as detined in the claims appended
hcrclo. Thc scope ol'hc clmms should not be linutcxl by thc
preferred cmboduncnts and examples, but should be given
the broadest uilcrprctauon consistent with the dcscnpnon as
a ivhole

'lite invention claimed is:
1. A surface cleaning apparatus comprising:
(el a main body having a front side Bnd a rear side. an inlet

mr conduit extending rearwardly from a ditty air inlet
dl flic froiit side, Bii Upper ciid, d kiwcl'iid iiixl a iiiBiii
body actuator provided on the upper end, the main body
actuator operable between an open position and a
closed position: and.

(b) an assembly removably mounted to the main body
wherein the assembly comprises an air treatmenr mem-
ber having a front side, a rear side, an upper side, a
lower side, Bn air trcalmcnt mcmbcr body and an
openablc door provided on thc front side of the mr
treatnient nteniber and an asseinbly door lock, the
assembly door lock comprising an actuation portion
provided on the upper side of the Bir treatment member
body and a loci portion. the actuation portion operable
bciwcmi an opmi position and a closed position and Ihe
loci poruon operable betwimn an migagcd position in
w luch Ilu: door is secured in a closed position lo Ihc mr
treatment mentber body and a disengaged position in
which the door is openable

whcrcin when thc assembly is mountixl Io thc maui body.
the main body actuator is operatively connected to the
actuation portion of the assembly door lock w:hereby
when the main body actuator is moved from the ckised
position to the open position, the actuation portion is
moied to the open position and the lock portion is
iiiovcd to tlic dtsciigrigixl posllloii.

the maui body actuator is located above thc openable
door; and

lo the actuation portion of the assembly door lock is acces-
sible when the assembly is removed fmm the main
body.

2 The surface cleaning apparatus of claim I wherein the
actuation portion ol'hc assembly door lock is inacccssiblc
when the assembly is mounted to the maui body

3 l1ie surface cleaning apparatus of claini I w:herein the
main body actuator is a mechanical member

4 l1ie surface cleaning apparatus of claini I w:herein the
main body actuator comprises an actuation portion provided

io on an outer surface of the surface cleaning appamtus and a
dnven cnd, thc dnven cnd is drivuigly cngageablc with Ihe
actuation portion ol'thc assembly door lock when thc main
body actuator is moved from the closed position to the open
posrtiiifi.

5 111e surface cleaning appamtus of clainl 4 wherein the
main body actuator contprises a longitudinally extending
member having the actuation portion of the main body
actuator provided at onc end and the dnvmi end of thc main
body actuator provided al an opposed end.

io 6 l1ie surface cleaning apparatus of claini 4 w:herein the
loagitudinally extending member has a fixed length

7 l1ie surface cleaning apparatus of claini I w:herein the
assembly door lock is a mecharucal member.

8 The surface cleaning apparatus of claim I v herein the
is assembly door lock is pivotally mounted whereui the actua-

tion portion of thc assembly door lock is provided on one
sale of a pivot mount and thc lock portion of Ihe assembly
door lock is provided on an opposed side of the pivot mount

0 111e surface cleaning appamtus of clainl 8 wherein the
do assembly door lock is biased to the engaged position.

10. The surface cleaning appamtus of claim I wherein the
main body actiailor extends in a first dirimtion mid thc
assembly door lock extends in a second dirixuon diflbrcni to
thc first direction.

ll. I he surface cleaning apparatus of claim 10 wherein
the first direction is ortho onal the second direction.

12. The surface cleaning appamtus of claim I wherein
v hen the main body acniator is moved fmm the open
position and the closed position, the lock poruon is movcxf

o in a difibrcnt direction Io the main body actuator.
13. The surface clcruung apparatus of claim 12 wherein

the lock portion is moved in an opposite direction to the
main body actuator

14. The surface cleaning appamtus of claim I wherein the
s. main body actuator comprises an actuation portion and a

dnvmi cnd, mid when lhc nuiin body actuator is moved I'rom

thc open position and lhc closed posiuon. the lock poruon is
moved ui a difli:rent direction to thc dnvcn cnd.

15 'I'he surface cleaning apparatus of claint 14 wherein
io the lock portion is moved in an opposite direction to the

main body actuator.
16. The surface cleaning apparatus of claim I wherein the

siiifacc clcdiiiiig dppdratus coilipilscs B llriiid vaciiiiiii
c lcancr.

ss 17. Thc lmnd vacuum clcancr of claim I further compris-
ing a handle that is removably mounted to a rear end of the
main body.
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18. Thc irand vacuum clcancr of claun 17 v,lmrein thc
handle houses at least one energy storage member

19. 1he hand vacuunt cleaner of claitn l wherein the
openable door has a lower end that is hingedly connected to
a lower end of the assembly that is removably mounted to
the ntain body and the actuation portion of the assembly
door loci ts provtdcd on an upper portton of thc assembly
that is remov ably mounted to the mrna body.

66
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