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US 11,9
1

HANDHELD SURFACE CLEANINC
APPARATUS

('OSS-Rl I! I igl iN( I I

'this application is a continuation of U S. patent applica-
tion Ser. No. 18/34(i,834, filed on Jul. 4, 2023, wluch itself
is a continuation nfl.) 8 patent application Ser No. 17/342,
299, filed on Jun 8. 2021 and issued as U.S. Pat. No.
11,737,621 on Aug. 29, 2023, wluch itself is a contmualion
of U.S, patent application Ser. No. 16/900.465, filed on .Iun.

12. 2020 and issucxt as U.S. Pat. No. I i,445,875 on Scp. 20,
2022; lvhich itself is a continuation of U S patent applica-
tion Scr. No 15/642,781, lilcd Jul. 6, 2017 and issued as
U.S. Pat No 10,722,086 on .Iul 28. 2020, the disclosure of
each of wlfich is incorporated herein by reference.

FIELD

This disclosure relates generally to surface cleaning appa-
l d/Us. In 9 prcfclrcxl cnlboduucul, lhc sUlldcc ch:Bnlng
apparatus comprises a portable surface clemting apparatus,
sUch B9 9 hand vdcuUUI cpcdncr.

INTRODUCTION

lllc Iollow Big Is not Bn Bdnnsalon lhal anydung dlscUsscil
below is part of the prior art or part of the conunon general
knowledge of a person slolled in the art.

VJBUCU9 lvpcs ol 9Urfacc clcanulg appal Jtus Blc known,
hlcliahng Upright BUrfBCC'lcBnnlg appal J(UB, cBnlstcl sul-
face cleaning apparatus. Stick surface cleaning apparatus,
central vacuum systems, and hand carriable surface cleaning
apparatuv such as hand vacuums liurther. various designs
for cyclonic hand vacuum cleaners, includin ~ battery oper-
ated cyclonic hand vacuum cleaners are lotoivn in the art.

Sl)MMARY

The following introduction is provided to introduce the
reader to thc more dctailcd discussion to follow. Thc intro-
duction ls not ultcndcd to hmil or delinc iuly clmmui or as
ycl unclaimed Invcnuon. Onc or more ulvcntions may reside
in any combination or sub-combination of the elemmlts or
pmcess steps disclosed in any part of this document includ-
in its claims and figures.

In accordance v ith one aspect of tlus disclosure, which
may bc used alone or in combinauon with any other aspect,
a hand vacuiun clcnncr may be powered by an onboard
energy source, such as a battery pack or other energy storage
member. 'I he energy storage nlember may include a chmni-
cal battery. Such as a rechargeable battery Some chenlical
batteries. such as lithium-ion batteriea, may produce heat
while being discharged (e.g while supplying power to an
ch:clue Bio(or). As ihscloscd hclcnl, a hand vBcuunl chanter
may have an airllow path in wluch air exiting a cyclone
chamber impingcs on n wall ol'l cncrgy sulrage chmnbcr
in ivhich one or more energy stowage del ices are located By
directing relatively lugh-velocity airflow directly against n
wall of such a chamber, cooling of an energy stomge
member (e.g. battery) located in the chamber may be pro-
moted, particularly dunng ihscharge of ihc batlcry.

In accordmlcc with lhi~ broad aspect, (herc ls provided a
hand 1 ac uum c lcmlcr ha vulg a front mul, a rear end. Bn upper
end, a lower end, and first and second laterally spaced apart
sides, and comprising

10,984 B2

(a) an air liow path cxtcnding from a dirty air inlet lo a
clean air outlet;

(b) a cyclone chamber positioned in the air flow: path and
having a cyclone air inlet, a cyclone air outlet, and a
cyclone axis of rotation:

(c) a suction motor positioned in the air fiow path
upstrcBIU ol lhc clean au UUllct, Bnd,

(d) al least onc energy storage mcmbcr positionixl in dn
ener y storage chamber having an energy storage

la chamber wail v'herein the cyclone air outlet faces the
ener y storage chamber wall lvhereby air exiting the
cyclone chamber impin es on the energy storage cham-
ber wall.

In some embodiments. Ihc cyclone axw of rotation mdy
Ii cxlcnd generally in a fotward/rearward dirccuon.

In some embodiments. Ihe at least one energy storage
menlber may comprise a plurahty of energy storage menl-
bers wherein at least some of the plunality of ener y storage
members are arranged one above another in a generally

20 upwardly extending contiguration when the upper end of the
hund vacinun claimer is posiuoned aboi e thc lower cnd of
lhc hiaul vdcuUBI ch:dncn

In some embodiments, the energy storage members may
be arnanged one above another comprise longitudinally
extending members each having a longitudinal axis which
that extends laterally.

In some embodiments, the cyclone axis of rotation may
ullcraccl a volume defined by lhc generally upwardly
cxlcnding coniigwation of cncrgy storage mmnbcra.

Ia In some embodiments. the cyclone axis of rotation may
extend generally in a filnvard,'reanvard direction

In some embodiments. Ihe at least one energy storage
member may be removably receivable in the energy stomge
chamber.

li In some embodiments. tlm al least one energy atora c
member may compnsc a battery pack that is rcmovably
rcccivable in the cncrgy storage chamber

Ill some embodiments, the air tlow path may compnse a
portion that extends from the cyclone air outlet to the suction

do motor and is defined in part by the eneray storage chamber
v all.

In some cmbodimcnts, thc portion of the air liow padt
nuly'xlcnd gcncrally'pwal'dly'roul lhc cy'clone alr outlcl
to thc suction motor when thc upper end ol'thc hand vacuum
cleaner is positioned above the lower end of the hand
vacuum cleaner

In some embodiments, the suction motor may be posi-
tioned above the cyclone axis ofmtation when the upper end
of lhc fiuid vilcUUBI ch Suer Is p091(toned above lhc lowcl

o cnd of lhc hand vacuum cleaner.
In some cmbodimcnts, thc portion of the air liow padt

nmy extend generally dolvnwardly from the cyclone air
outlet to the suction motor when the upper end of the hand
vacuum cleaner is positioned above the lower end of the

. 1 hand vacuum cleaner.
In some cmbodimcnts, lhc sucuon motor may be posi-

tioned below lhc cyclone axis of rota non w hml thc upper cnd
of lhc fiuid vilcUUBI ch Suer Is p091(toned above lhc lowcl
end of the hand vacuum cleaner.

sa In some embodiments, the hand vacuum cleaner may
further comprise a handle bavin a hand rip portion that
extends upwardly and fotwardly when the upper end of the
hund vacinun cleaner is posiuoned aboi e thc lower cnd of
thc hand vacuum clcancr wherein the hmldlc is positionixl

ai rearward of thc al lanai one cncrgy storage mmnbcr.
In some embodiments. Ihe at least one energy storage

menlber may comprise a plurahty of energy storage menl-
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bors whcrcin at least some ol'hc plumfiiy ol'cncrgy storage
members are arranged one above another in a generally
upivardly extending configuration when the upper end of the
hand vacuum cleaner is positioned above the lower end of
the hand vacuum cleaner

In some embodiments, the hand vacuum cleaner may
further comprise a finger gap posilionixi bctwcen lhc lmndlc
and thc micrgy storage chamber.

In accnrdance with another aspect of thi ~ disclosure,
which may be used alone or ui coinbination with any other
aspect, a hand vacuum cleaner may have a cyclone chamber,
a suction motor, and pre-motor filter positioned downsrream
of the cyclone chamber and upstream of the suction moror.
Thc prc-motor filter may bc vcrucally spaced from thc
cyclone cluimbcr, and air may udvcl cncrally rearwardly
fmm the pre-motor filter to the suction motor. Pnlmoting air
to travel in this manner niay help reduce or elinnnate the
need Jilr additional bends or air flow direction changes
between an air outlet of the pre-motor filter and the suction
motor, thereby reducing backpressure and/or air flow losses
tltrough tins portion of lhc hand vacuum cleaner due to a
rcxlucnon ui thc number of bends in lhc air flow path

In accordance with this broad aspect, there is provided a
hand vacuum cleaner having a front end, a rear end. an upper
end, a lower end, and first and second laterally spaced apart
sides, and comprising

(a) an air flow path extending from a dirty air inlet to a
CJCBB ilir Onllcl,

(b) a cyclone assmnbly compnsuig u cyclone chmnbcr
positioned in the air flow path and havina a cyclone air
inlet, a cyclone air outlet, and a cyclone axis nf rotation,
wherein the cyclone axis of rotation extends generally
in a fotcc ard/rearw ard direction:

(c) a pre-motor filter positioned downstream of the
CVCJOIIC dlr OUIJCI, Biul,

(d) a sucuon motor posiuoncd In the air liow path down-
stream of thc prc-motor Jilter and upstream of Ihc clean
air nutlet and having a suction motor axis nf rotation,

ivherein the pre-motor filter is vertically spaced from the
cyclone axis of rotation when the upper end of rhe hand
vacuum cleaner ls positioned above the lower end of
lhc hBtid vBcliom clcBilcu Biul

wherein air travels generally rearwardly from thc prc-
motor lillcr lo lhc suction motor.

In some embodiments, the pre-niotor filter may be verti-
cally spaced fmm the cyclone chamber when the upper end
of the hand vacuum cleaner is positioned above the lower
end of the hand vacuum cleaner.

In some embodiments, thc cyclone assembly may com-
pnsc a sidewall Ihal cxlmlds generally parallel to Ihc cyclone
axis of rotation mid thc prc-molor lillcr may have an
upstream surface that extends genenllly paralld to the
sidewall of the cyclone assenlbly.

In some embodiments, the pre-motor filter mny have a
downstream surface that is opposed to the upstream surface,
and mr may exit thc downstream surface ui a gmierully
cortical direction when the upper cnd of thc luuid vacuum
clcancr is positionixl above Ihc lower cnd of Ihc hand
vacuum cleaner

In snme embodiments, the pre-inotor filter may at least
partially overlie the cyclone chamber.

In some embodiments. the suction motor axis of roration
may bc generally parallel lo Ihc cyclone axis of rotnlion.

In some cmboduncnbn Ihc suclion motor may bc posi-
tioned rearward ol'hc cyclone chamber and the suction
motor axis of rotation may be genenllly paralld to the
cyclone axis of rotation

In some embodiments, lhc pre-motor Jilter may comprise
a generally cylindrical tilter having a hollow interior
wherein the suction motor has an inlet end that faces towards
thC holhlV'llteilol'.

In some embodiments, the generally cylindrical filter may
have an outer upstream surface and an inner downctream
surface dclinuig the lxillow inlcnor and Ihc sucuon motor
axis of rotanon may intersect lhc hollow interior.

In smne embodiments. the cyclone assembly niay cont-
in prise a sidev'lll that extends generally parallel to the cyclone

axis nf mtation and the upstream surface of the pre-niotor
filter may extend generally parallel to the side~all of the
cyclone assembly.

In some cmbodmicnls. Ihc pre-motor lillcr may at least
ic partially ovcrlic thc cyclone chamber

In some embodiment~, the hand vacuum cleaner may
further comprise a handle having a hand grip portion that
extends upwardly and forwardly when the upper end of the
hand vacuum cleaner is positioned above the lower end of

20 the hand vacuum cleaner wherein the suction motor is
locanx! al an upper cnd ol thc lmndlc

In some cmbodimcnts, lhc sucuon motor may be posi-
tioned rearv;ard of the cyclone chamber

In some embodiments. the suction motor niay be located
at an upper end of the hand grip portion

Also ill accordance with tins broad aspect, there is pro-
vided a hand vacuum cleaner having a fmnt end, a rear end.
an upper cnd. a lower mid, and Jirst and sixond latcmlly
spaced apart sales, and comprising:

ln (a) an air t)ow path extending from a dirty air inlet to a
clean air outlet;

(b) a cyclnne assembly comprising a cyclone chaniber
positioned in the air flow path and having a cyclone air
inlet, a cyclone air outlet and a cyclone axis of rotation.
whcrcin Ihc cvclone axis of rolauon exlmtds gcncmlly
111 II IODVdrc/Icdrw Bld dirCC11011,

(c) a gcncrally cylmdncal prc-motor Jilter positionixi
downstream of the cyclone air outlet and hming a
hollnv; interior; and.

do (d) a suction motor positioned in the air flow path down-
stream of the pre-motor filter and upstream of the clean
air outlet and lmving a suction motor axis ol mlalion
that is gcncrally parallel to I bc cyclone axis oI ro talion.
whcrcin Ihc suction motor has m»nlcl cnd Ihal faces
tnv;ards the hollow interior

In smne embndiments. the generally cylindrical filter may
have an outer upstream surface and an inner downctream
surface dehning the hollow interior and the suction motor
axis of rotanon may intersect lhc hollow interior.

o In some embodiments. the cyclone assembly may com-
pnsc a snlewafl that extends gcncrally parallel to thc cyclone
axis nf mtation and the upstream surface of the pre-niotor
filter may extend generally parallel to the sidew:lll of the
cyclone assembly.

. I In some embodiments, the pre-motor filter may at least
partially ovcrlic thc cyclone chamber

Ill IICCOIdallCC w lib BI10111CI BspcCI Ol lhsc dlaCloallic,
which may be used alone or in combination with any other
aspect, it may be desirable for a hand vacuum cleaner to

an have a compact overall form. for example so it can be
maneuvered amtuld and/or between objects when bein
carried by a user while cleaning one or more surfaces. Ilr

compact fomi may also improve thc ergonomics of Ihc hand
vacuum (e.g. Ihc pcrccncd balance or *hand fiml'hen

ac cerned by a user). Typically. the suction motor and energy
stonlge members (e g one or more batteries) may be ainong
the heavier (if not the heaviest) individual components of the
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hand vacuum clcaucr Wlulc posinomng Ihc suction motor
and ener 3 storage members adjacent to each other may
pmmote a compact design, such an arnsngement niay pro-
mote an undesirable concentration of mass relative to u
handle of the liand vacuum cleaner. Positioning the suction
motor at an upper end of a forwardly-inclined handle and
ream ard of al least some ol Ihc cncrgy storage mcmbcrs,
particularly when some or all ol Ihc cncrgy slora 0 mcmbcrs
are filrward of the handle. ntay help distribute the iveight of
the motor and batteries, and nlay atfect the hand feel and/or
perceived balance of the hand vacuum

In accordance with this broad aspect, there is provided a
hand vacuum cleaner having a front end. a rear end. Bn upper
cnd, a lower mul, mid lirst and second laicrally spaced apart
sides, and comprising.

(a) an air tlolv path extending front a dirty air inlet to u
clean air outlet;

(b) a handle havmg a hand grip portion that extmids
upwardly and forv ardly when the upper end of the
hand vacuum cleaner is positioned above the lower end
01 Ihc lulllil VBCUillu Clcallcr,

(c) a cyclone chamber positioned m Ihc mr fiov, pnth and
having a cyclone air inlet. a cyclone air outlet, and u

cyclone axis of rotation:
(d) ai least one energy storage nleinber positioned in an

energy storage chamber: and.
(e) a suction motor positioned in the air flow path

upstream of Ihc clean air oullci, wherein Ihc suclion
motor is located al an upper cnd of lhc handle and
reanvard of the at least one energy storage nieniber
when the upper end of the hand vacuum cleaner is
positioned above the lower end of the hand vacuuni
cleaner.

In some embodiments. the suction motor may be located
ai;m upper end of thc hand gnp portion.

In some embodiments, Ihc at lcasi unc encr y storage
member may compnsc a plurality ol energy storage mem-
bers wherein at least some of the plurality of energy stomsge
members may be arranged one above another in a generally
upwardly extending configuration when the upper end of the
hand vacuum cleaner is positioned above the lower end of
the luuxl Vacuum clcaucr and the sucium motor may bc
posiLionixl ream ard of al Icasl some of lhc energy storage
members when thc upper mid of thc hand vacu tun cleaner is
positioned above the lower end of the hand vacuum cleaner

In some embodiments, the cyclone axis of rotation may
intersect a volume defined by the generally upwardly
extending configuration of energy store e members.

In some cmbodunmlts, Ihc cyclone axis of rotation nuiy
cxtcnd generally ul a lbrward/rearward direction.

In some embodiments, Ihc at lcasi unc encr y storage
member may compnse a plurality of energy storage men&-

bars wherein at least some of the plurality of energy stomsge
members may be arranged one above another in a enemlly
upwardly extending configuration when the upper end of the
hand vacuum cleaner is posliloncd above thc lov,er end of
the luuxl Vacuum clcaucr and the sucium motor may bc
poslLionixl rcdlwal'd of Bn Upper cnd ill thc philJILI)'f
energy storage members when the upper end of the hand
vacuum cleaner is positioned above the lower end of the
hand vacuum cleaner.

In some embodiments, the cyclone axis of rotation may
cxtcnd generally ul a lbrward/rearward direction.

In some cmboduncnna Ihc suclion motor may bc posi-
tioned aboi c thc cyclone axis of'rot al ion when thc upper cnd
of ihe hand vacuum cleaner is positioned above the lower
end of the hand vacuum cleaner.

In some cmboihmmlls, Ihc hand vacuum may furlhcr
comprise a pre-motor filter positioned in the air flow path
dowuslrcam of Ihc cyclone chamber, the prc-motor filter
comprising a generally cylindrical filter having a hollow
ullcrior whcrcul lhc suction molor has an ullcl cnd lhai faces
towards the hollow interior

In some embodiments, the generally cylindrical filter may
have an outer upstream surface and an inner downstreanl
surface dehning the hollow interior and the suction motor

I it axis of rotauon may intersect Ihc hollow inierior.
In some embodiments, the cyclone chamber may com-

pnsc a snlewall that extends gcncrally purallcl to thc cyclone
axis of mtation and the upstream surface of the pre-nlotor
liltcr muy cxlcnd generally parallel to the sidewall ol'hc
cyclone chamber.

In some embodiments, the pre-motor filter may at least
partially overlie the cyclone chmnber

In some embodiments, the dirty air inlet may have a dirty
rtt dlr llilcl Bxls that cxicllds generally ream ardly mid may bc

positioned above the cyclone chamber.
In some cmbodimcnts, Lhc dirty air lnlcl axis may inter-

sect a volume defined by a pre-motor filter housing
In some embodiments, the dirty air inlet axis inay inter-

sect the suction motor.
In some embodiments, the hand vacuum may f'urther

comprise a pre-motor filter positioned in the air flow path
dowuslrcam of Ihc cyclone chamber, the prc-motor filter
conlprlsulg d gcllcrallv'vhndncal llllcl'avulg d hollow

sa interior v herein the dirty air inlet has a dirty air inlet axis
tint extends generally rearwardly and intersects the hollow
ill tailor

In some embodiments, the dirty air inlet axis may inter-
sect the suction motor.

ls In LLCCOldallCC w ilk BLLOIILCl BSpcCL Ol lhss dlSCloslllc,
which may be used alone or in combinallon with any olhcr
dspcci, d hBnd vBcUUln clcallcl lnav'dvc Bn cnclgv slolJ c
menlber (e.g. a battery pack that includes one or nlore
battery cells) that is inclined so that a portion of a dirt

dc collection region may be located below a portion of the
ener y storage member. Providing at least some vertical
overlap bctwccn an cncrgy storage mcmbcr mid a dirt
collcclion region may help provide a rclativcly larger dirt
chamber capacity 0 lulc hclpulg Io rcxtucc thc overall slee ol
the hand vacuum. Also, as the energy storage menlbers (e g,

one or more batteries) may typically be among the heavier
individual components of the hand vacuum cleaner. such a
confi uration may help provide a compact overall design.
while dislributulg thc weight of the battcncs 10 promote a

c dcsirablc hand lixl and/or pcrceivcd balance ol'hc hand
vacUilnl.

In accordance lvith this bmad aspect, there is provided a
hand vacuum cleaner having a front end. a rear end. an upper
end, a lower end, and hrst and second latemslly spaced apart

. s sides, and compnsing:
(a) an air flow path cxicnding from a dlrly air lnlcl lo a

CICBO Bu 0111ICI,

(b) a cyclone assembly posluoncd ul the air flow path and
having a cyclone assembly air inlet, a cyclone assenlbly
air outlet, a dirt collection region, and a cyclone axis of
mtation;

(c) a suction motor positioned in the air fiow path
llpsllcBUL ol lhc clcall Bu CUllct, Bnd,

(d) a longiludinally extending battery pack whcrcin Ihc
ss baltcry pack cxicnds upwardly und forwardly when Ihc

upper end of the hand vacuum cleaner is positioned
above the lower end of the hand vacuum cleaner,
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wherein a portion ol'hc dirt collccuun region Is located
below a portion of the battery pack.

In some embodiments, thc dirt collccuon rcgum may have
an upper portion and a lower portion when the upper end of
the hmld vacuum cleaner is posiuoncd above lhc lower cnd
of the hand vacuum cleaner and the lower portion of the dirt
collection region may be positioned rearwardly of the upper
portion of the dirt collection region

In some embodiments. a rear wall of the dirt collection
chamber may bc al a lirst angle lo a vcrlical uxis.

In some embodiments, the battery pack may be located in
a battery pack chamber, the battery pack clmmbcr havulg a

fmnt lvall that is at a second angle to a vertical axis.
In some cmboduncnls. Lhc lirst and second angles muy bc

about the same
In some embodiments, the battery pack may extend

generally linearly
In some embodiments. the battery pack may be remov-

ably reccii able In thc hand vacuum clcancr.
In some embodiments. the battery pack may be remov-

ably recco able ul thc hand vacuum clcimcr, a rear wall of
the dirt collection chamber nmy be at a first angle to a
vertical axis and the battery pack nlay have a front wall that
is at a second angle to a vertical axis, wherein the first and
second angles may be about the same.

In some embodiments, the dirt collection region may be
ai a lower cnd ol the lrdnd vacuiun clmulcr und Ihc battery
pack may bc shdubly inscrlablc ullo Lhc lower mid of thc
hand vacuum cleaner

Also in accordance with this broad aspect. there is pro-
vided a hand vacuum cleaner having a front end. a rear end,
an upper end, a lower end, and first and second latemlly
spaced apart side~, and comprising:

(a) an air flow path cxtcndulg lrom a dirty air inlet lo a
CICBIL ills Ouflcl,

(b) a cyclone assembly positioned ul lhc air flow path and
having a cyclone assembly air inlet, a cyclone assenlbly
air outlet. a dirt collection region. and a cyclone axis of
rotatloll,

(c) a suction motor positioned in the air flow path
llpSILCilln Of flu: C)Call Bll OUI)CL, Jill,

(d) a p)Uralllv'f cllcrgy'lord c nlclllbcrs Brlilllgcd onc
aboi c another ui a gcncrally upwardly cxtcnding mm-
figuration when the upper end of the hand vacuunl
cleaner is positioned above the lower end of the band
vacuum cleaner, the configuration having a forward
side and a rearward side.

wherein a lower cnd ol'hc I'orward side of the cunligu-
IdL1011 Of CLLCrgy'loldgc nlclllbCIS Is pliSlltoncd rciil-
0 Bril Of Bll BBOIILCI'oltlon Of flic flrw Bid slilC lif lhC
configuration lvhen the upper end of the hand vacuunl
cleaner is positioned above the lower end of the band
vacuum cleaner, and,

wherein a portion of the dirt collection re ion is located
below al least a poruon of one of ihc energy storage
mcmbcrs.

In some embodiments, thc dirt collccuon rcgum may have
an upper portion and a lower portion when the upper end of
the hand vacuum cleaner is positioned above the lower end
of the hand vacuum cleaner and the lower portion of the dirt
collection region may be positioned rearwardly of the upper
portion ol'hc dirt collccuon region.

In some cmbodimcnm, a rear wall ol Ihc dirt collection
chamber may bc al a lirst angle lo a vcrlical uxis.

In some embodiments, the energy storage members may
be located in an energy storage nlember chamber. and the

ls

energy storage member cluimbcr may have a lronl wall Ihal
is at a second angle to a veitical axis.

In some cmbodimcnts, thc lirst and second anglos may bc
about the same

In some cmbodimcnts. the conligurution ofenergy stora c
menlbers may extend generally linearly

In some embodiments, the energy storage members may
be removably receivable in the hand vacuum cleaner

In some embodiments, the energy storage members may
Ill bc rcmovably rcccivablc m lhc hand vacuum clcancr, a rear

v all of the dirt collection chamber may be at a first angle to
d VCIIICdl BBIS Bllil lhC CollfigUIBLIOB Of Clu:rgV SIOIJ C

menlbers may have a front side that is at a second angle to
a vertical axis, whcrmn thc first and second anglos may bc
about the same

In some embodiments, the dirt collection region may be
at a lower end of the hand vacuum cleaner and the energy
stomsge members may be slidably insertable into the lower

lo cnd of thc hand vacuum cleaner.
Also ill accordance with tins broad aspect, there is pro-

vldixl B lldlld vBcUum cleaner hBvul' lrolll clul, B Icdr clu!,
an upper end, a lower end, and first and second laterally
spaced apart sales, and comprising:

(a) an air tlow path extending from a dirty air inlet to a
C)CBB Bll OIIIICI,

(b) a cyclone assembly positioned in the air flow path and
having a cyclone assembly air inlet. a cyclone assembly
air outlet, a dirt collection region, and a cyclone axis of
mtation;

(c) a suction motor positioned In Ihc air flow path
upstream of the clean air outlet, and,

(d) a power pack llmt cxtcnds upwardly and forwardly
v hen the upper end of the hand vacuum cleaner is
positioned above Ihc lowir elld of Ihc halul vacliunl
cleaner,

wherein the dirt collection region has a rear wall that
extends upwardly and forv ardly lvhen the upper end of

do the hand vacuum cleaner is positioned above the lower
cnd of thc hand Vacuum clcancr whereby at )cast d

portion of the dirt collection region is below at least a
portion of Ihc power pack.

In some embodiments, the dirt collection region may be
dl a low CI Clul Ol lhC hand VBCUUtll ch BILCI Bill fllC I Cat wall
of the dut collection chamber may be located pmximate a
front side of the power pack.

In accordance with another aspect of this disclosure,
v hich may be used alone or in combination with any other

0
dSpCCI, d hBnd VBCUUIU CICBILCI nlav'dVC Bll Ctlclgv SIOIJ C

member (e.g. a battery pack that includes one or more
buttery cells) that is positioned rcaiwurd of a din collection
region and at least partially underlies at least a portion ofone
or both of a cyclone chmnbcr mid a prc-motor tilter. Pro-

. 1
viding at least some vertical overlap between an energy
storage member and a cyclone chamber and/or a prc-motor
filter may help to reduce the overall SIVC (length front to
bacl ) of the hand vacuum and may therefore reduce the
torque exerted on the hand of a user as the moment arnl
between the front of the hand vacuum cleaner and the handle
may bc reduced. Also. Bs thc cncrgy storage member (c.g.
one or more batteries) may typically be among the heavier
uidividual components of the hand vacuum clcmlcr, such d

ss conliguration may help provide u compact overall design
without adversely affecting the hand feel and/or perceived
balance of the hand vacuum
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In accordance with thw broad aspiut, flicrc is pruvidcd
hand vacuum cleaner having a front end. a rear end. Bn upper
cnd, a lower mul, mid lirst and second laicrally spaced apart
sides, and comprising

(a) an air flow path cxtenduig lrom B dirty air inlet 10 a

clean air outlet;
(b) a cyclone assembly positioned in the air flow path and

having a cyclone assembly air inlet, a cyclone assenlbly
air outlet, a cyclone chamber, a dirt collection region,
Bud B Cy'Cloiic axis Of rolBlloul

(c) a pre-motor filter downstream of the cyclone chamber,
(d) a suction motor posiuoncd ui lhc air flow path

upstream of the clean air outlet; and.
(c) a battery pack wherein at least a poruon oi the battery

pack is positioned rearward of the dirt collection region
and at least a portion of the battery pack underlies at
least a portion of one or both of the cyclone chanlber
and the pre-motor biter.

In some cmbodunmtts, Ihc cyclone axis of rotation nuiy
extend generally in a forv ard/rearward direction.

In some cmbodimcnts, al lwisl a portion oi; or substan-
tially all of or the entire battery pack may underlie at least
a portion of the cyclone chaniber, substantially all of the
cyclone chamber or the entire cyclone chamber

In some embodiments. at least a portion of, or substan-
tially afl of or the entire battery pack may underlie m least
a portion of Ihc prc-motor lilter, subsuuiually all of thc
prc-motor Iillcr or Ihc enure prc-motor Iillcr.

In some embodiments, the battery pack inay contprise at
least a plurality of energy storage nieinbers wherein the
energy storage members may be arranged in at least two
columns in the fotward/reatward direction.

In some embodiments, the dirt collection region may be
ai a lower cnd ol the lrand vacuiun clwuicr und Ihe battery
pack may bc shdubly inscrlablc uuo lhc lower mid of thc
hand vacuum cleaner.

In some embodiments, the hand vacuum may further
comprise a llandle and a hnger gap positioned between the
handle and the battery pack.

Also in accordance with tlus broad aspect. there is pro-
1 idcd a hand vucuum cleaner havuig B front cnd, a rear mid,
an upper end. a lower cnd, and lirsl und siwond laterully
spaced apart sides, und comprisuig.

(a) an air tloiv path extending front a dirty air inlet to a
clean air outlet;

(b) a cyclone assembly positioned in the air flow path and
having a cyclone assembly air inlet, a cyclone assembly
air Cullen B cyclone chamber. a dirt milleclion region,
Bud B Cy'Cloiic axis Of rolBlloul

(c) a pre-motor 1 i 1 ter downstream Of Ihc cyclone chnmbcr,
(d) a suction motor positioned in the air tlov path

upstream of the clean air outlet; and.
(e) a plurality of energy storage members provided in a

lower portion of the hand vacuum cleaner, wherein
some of thc Oner y ~ loragc mcmbcrs arc arranged Onc
aboic another and some arc arranged onc behind
another und w hcrcin al least some of Ihc energy storage
members underlie at least a portion ofone or both of the
cyclone chamber and the pre-motor filter.

In some embodiments, at least a portion of the ener y
storage members may be positioned realward of the dirt
collection rcgioil.

In some cmbodunmtts, Ihc cyclone axis of rotation nuiy
cxtcnd generally ui B lbrward/rearward direction.

In some embodiments. the at least a portion of, or sub-
stantially all of or all of the energy stonsae members may

undcrlic al least a portion of Ihc cyclone chamber, substan-
tially all of the cyclone chamber or the entire cyclone
clmnlber

In smne embodiments. the at least a portion of, or sub-
stantially all of or afl of the energy storage members may
underlie at least a portion of the pre-motor filter, substan-
tially all of thc pre-motor liltcr or thc entire prc-motor lillcr.

In some cmbodimcnls. Ihc dirt collection region is al a
lower end of the hand vacuum cleaner and the energy

ia stousge members are slidably insertable into the lowerend of
the lmnd vacuum cleaner

In some embodiments, at least a portion of the ener y
stomsge members may be positioned rearward of the dirt
collection region.

In some cmboihmmils, Ihc hand vacuum may further
comprise a handle and a finger gap positioned between the
handle and the ener 1 storage members

In accordance with another aspect of this disclosure,
v hich may be used alone or in combination with any other

10 aspect, a hand vacuum cleaner may have a cyclone chamber
with a cyclone axis of ronilion Ihut extends in a liirward/
rearward diroclion, mid a suction motor with a sucuon motor
axis that also extends in a forv ard/reatward direction. where
the suction motor is located at an upper end of a handle of
the vacuum cleaner and the suction motor axis is vertically
displaced from the cyclone axis of rotation. Such a configu-
ration may have one or more advantages. For example, it
may facilitate the reduction 01'onduit bends and/or air fiow
direction changes bctwccn a diny air inlet and a clean air

sa outlet, thereby reducing backpressure and/or air flow losses
through this portion of lhe hand vacuum cleaner due to a
reduction in the number of bends in the air floiv path
Additionally. or alteulatively, such a conhguration may help
provide a compact overall desi n of the hand vacuum

is clcancr without iulvcrscly afli:cling lhc hand fi:cl and'or
perceived balaiice of the haiid iaciiunt.

In accordmicc with this broad uspcct, thcrc 1 ~ provided a
hand vacuum cleaner having a front end. a rear end. an upper
end, a lov'er end, and tirst and second laterally spaced apart

so sides, and compusing:
(a) an air flow path extending from a dirty air inlet to a

CICB11 Bii 011IICI,

(b) a ltandle havuig a luuid gup portion that cxlcmls
upwurdly and forwardly when the upper cnd of Ihc
hand vacuum cleaner is positioned above the lower end
of the hand vacuum cleaner, the handle beino posi-
tioned at the rear end of the hand vacuum cleaner;

(c) a cyclone chamber positioned in the air flow path and
haviilg B CVC1011C ilir iillCI, B cy'Cloiic Bii OOIICI, Bird J

0 cyclone axis of rotation lhal extends ui a liirward/
rcau ward dirix tron.

(d) a pre-motor filler positioned downstream of the
cyclone chamber and upstream of the suction motor;
and,

.1 (e) a suction motor positioned in the air flow path
upstream ol'he clean air outlet, whercui Ihc suction
motor has a suction motor axis of rotation that cxlcmls
iu a forward,'rearward direction, whcrcin lhc suction
nmtor is located at an upper end of the handle. and

sa v herein the suction motor axis of rotation is vertically
displaced fmm the cyclone axis of rotation when the
upper end of the hand vacuum cleaner is positioned
above thc lower cnd of thc luind vacuum clcancr.

In some cmbodmicnts. thc suction motor may bc locanxl
ss al an upper end ol thc hand gup portion.

In some embodiment~. the cyclone axis of rotation may
intersect the hand pip portion.
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In some embodiments, the sucuon mouir may bc located
reanvard of the cyclone chamber

In some embodiments, the suction motor may have an
inlet that faces towards the pre-motor filter

In some embodiments. the suction motor axis of roration
may intersect a volume defined by a pre-motor filter hous-
iiig.

In some embodiments, Ihc sucuon monir axis ol rotation
may extend through a central portion of a volume containing
the pre-motor filter.

In some embodiments. the pre-motor filter may be posi-
tioned above the cyclone axis of rotation when the upper end
of the hand vacuum cleaner is positioned above the lower
cnd of thc hand vacuum cleaner.

In some cmbodimcnis. the pre-motor tilter may bc posi-
tioned above the cyclone chaniber when the upper end of the
hand vacuum cleaner is positioned above the lower end of
the hand vacuum cleaner

In some embodiments, the cyclone axis of rorntion may
intersect the hand grip portion, the pre-motor filrer may be
pcstttoiuxi above thc cy'clone axis of I tlldliiin w hell Ihc tipper
cnd of Ihc lmnd vacuum clcancr is positioned above Ihc
lower end of the hand vacuum cleaner, and the suction nlotor
axis of rotation may extend through a pre-motor hlter
housing

In some embodiments, the pre-motor filter may comprise
a generally cylindrical filter bavin ~ a hollow interior
whcrcin the suction motor axis ol roianon intersects thc
hollow uitcnor.

In some embodiments. after exiting a downstream side of
the pre-motor filter, air travels genensily linearly to the
suction motor

In some embodiments, the pre-motor filter may comprise
a generally cylindrical filter bavin ~ a hollow interior
whcrcin thc dirty air uilcl has a dirty mr mlcl axis llml
cxlcnds generally rearwardly and uuersccls thc hollow intc-
1 lou

In some embodiments. the dirty air inlet axi ~ may inter-
sect the eduction motor.

In some embodiments, the cyclone axis of rorntion may
intersect the hand grip portion.

In some cmboihmcnts, thc hand vacuum muy further
comprise a plurality of cncrgy storage members whcrcut al
least some ol Ihc plurality of cncr y storage members arc
arranged one above another in a genensily upv ardly extend-
ing configuration when the upper end of the hand vacuunl
clemler is positioned above the lower end of rhe hand
vacuum cleaner. and the suction motor may be positioned
rearward of al least some of Ihc energy sloruge mcmbcrs
when Ihc upper cnd of Ihc hmtd vacuum clcmicr is positionixi
aboic the lower mid of the hand vacuum cleaner.

In accordance with another aspect of thi ~ disclosure,
which may be used alone or ui coinbination with any other
aspect, a surface cleaning apparatus may have a removable
pre-motor filter assembly having an outlet conduit wherein
a icmniml cnd of Ihc outlet comluit extends al a lirst angle
to a dircclioil ol air flow lhrougli lhc oiltlcl condtlil dut

advantage of tlus design is iiml the lennuial cnd of Ihc outlet
conduit may be positioned substantially flush against
another air conduit having a siinilarly angled terminal end
without requinng lateral movement of the outlet conduit
towards other conduit Accordingly. a filter assembly may be
removed and inserted by moving the tilter assembly sub-
stantially perpendicular to thc dirimuon uf uirflow exitut thc
lilicr assembly Such an arrangcmcni may, for ex;unplc,
facilitate the use of a gasket or other sealing ntenlber
betiveen the ends of the conduits to provide an improved seal

bclw inn thc comluits. Such;m arrangcmcnt may also elimi-
nate the need for a biasing or other retaining mechanism to
exert a fiircc on thc liltcr assembly lo maintaui a seal
between the conduits.

In accordmicc with this broad uspcct, thcrc 1 ~ provided a

surface cleaning apparatus comprisiitg
fa) an air flow path extending from a dirty air inlet to a

clean air outlet;
fb) an air treatment member positioned in the air flow

I it
path: and

fc) n removable pre-motor biter assembly positioned
downstream of thc mr ircauncnt mcmbcr and upstream
of a suction motor, the pre-motor filter assembly coni-
prisutg a prc-motor liller mid a tiller support member.
the filter support member having an outlet conduit
v herein a terminal end of the outlet conduit extends at
a hrst angle to a direction of air tiow through the outlet
conduit.

ic In some embodiments, ihc pre-motor tilter may comprise
a generally cylindrical filter having a hollow interior posi-
tioned about a body poruon of thc lilier support member
having an internal filter conduit. ivherein the outlet conduit
is in air flow commuiucation with Ihc hollow uilcuor via Ihc
internal filter conduit.

In some cmbodimcnts. the outlet conduit may be alignixl
with the hollow interior

In some embodiments, the body portion of the filter
support member may include a porous portion located in the
holloiv interior and positioned between a dov nstream sur-
face of thc prc-molur liltcr;md Ihc internal lillcr conduit.

In some embodiments, the hollo~ intenor may comprise
a longitudinally cximiding passage huving an outlet cnd
from winch the outlet conduit extends away and an opposed
cnd whcrcin thc opposed cnd is seuhxl.

In some embodiments, the opposed end may be sealed by
a sealing member that extends into the hollow interior. the
sealing member having a solid wall extending inwardly and

dc located between a downstream surface of the pre-motor filter
and thc passage.

In some embodiments, the filter support member may
huvc a body portion luning an intcrrml tiller conduit that
may cxtcnd into a hullow inlcuor ol the prc-motor tilter, Ihc
body portion may have a solid wall extending inwardly and
located between a downstream surface of the pre-motor filter
and the internal filter conduit.

In some embodiments, the body portion of the filter
support member may mcludc a porous portion located in Ihc

c hollow inlcuor and positioned bctwccn a downstream sur-
face of Ihc pre-motor filter mtd the intcmul tiller conduil and
is upstream of the outlet conduit.

In some embodiments. Ihe internal filter conduit may
comprise a longitudinally extending passage having an

. 1 outlet end from ivhich the outlet conduit extends av ay and
d sccoild cnd, wherciil thc sccoild cnd is scdlixl.

In some cmboduncnts, the second end may bc scaled by
a scaling mcmbcr that extends uito thc hollow interior, Ihc
sealing member having a solid wall extending inwardly and

sc located between a downstream surface of the pre-motor filter
and the internal filter conduit.

In some embodiments, the sealin member and the body
portion dciine a continuous mcmbcr cxlmiduig tluuugh Ihc
hollow uitcnor.

ss In some embodiments, lhc surface clcanuig apparatus
nmy further comprise a treated air conduit extending front
the outlet conduit towards the suction motor, wherein an
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inlet nid of thc treated air conduit may also extend at about
the hrst ange to a direction of air flow tluoingh the outlet
conduit.

In some cmboduncnts, thc surlace cleaning apparatus
may fiirther comprise a treated air conduit extending front
the outlet conduit towards the suction niotor, wherein an
inlet end of the treated air conduit may also extend at a
second angle to a direction of air flow through the outlet
conduit and the terminal end of the outlet conduit may abut
lhC till CI cnd Ol 111C Irenics! dir Coildilll wlicn lllC fillCr
assembly is postttoncxt ui thc air flow path.

In some embodiments. the first and second angles may be
about the same

In some embodiments, the surface cleanin apparatus
may further comprise a gasket provided at an interface of the
terminal end of the outlet conduit and the inlet end of the
Irciilixl aii coiulull.

In some embodnncnls. thc liltcr assembly may bc remov-
able in a filter assembly removal direction that is at an angle
to the direction of air flow through the outlet conduit.

In some embodiments, the filter assembly may be remov-
able through an openable door and a side of the terminal end
that is closest to the openable door may extend further in the
ilirCClioii Of air flow llioiigli lliC iiiillCI Coililiiil th'111 ail
opposed side of lhc termuial cnd that is lurther lbom thc
openable door

In some embodiments. a side of the inlet end of the treated
air conduit tltnt ls furthest from the openable door may
extend further in the direction of air flow though the outlet
conduit than an opposed side of the inlet end that is closest
to the openablc door.

Il ss ill bc appreciated by a person skillnl in Ihc art lluil an
apparatus or method disclosed herein may einbody any one
or more of the features contained herein and that the features
may be used in any particular combination or sub-combi-
nation.

These and other aspects and features of various embodi-
ments will be descnbcd in greater dcluil bclov .

BRIEF DESCRIPTION OF THE DRAWINGS

For a better undcrstanduig ol'hc described nnbodimcnls
and to show morc clearly how they muy bc carried uito
cfli:ct. rclbrcnce will now bc made, by way of cxamplc. to
the accompanying dmswings in ivhich

ISICi I is a top perspective view of a hand vacuum cleaner
in accordance with one embodiment;

FIG, 2 is a bottom perspective view of the hand vacuum
clcancr ol'ICi. 1:

FIG. 3 is a side pcrspcclive view of lhc hand vacuum
clcancr ol'ICi. 1:

ISICi 4 is a rear perspective view of the hand vacuuni
cleaner of I'ICi I:

FIG, 5 is a front end viev of the hand vacuum cleaner of
FICi. I;

FIG. 6 is a pcrspeclivc view of the hand vacuum clcancr
of FIG. 1, with a front door or lnl ui an open posiuon,

FIG. 7 is a lbonl cnd view ol'hc hami vacuum cleaner of
lil(i. 1. with a front door or lid in an open position:

ISICi 8 is a perspective sectional view of the hand vacuuni
clemier of FICI 1. taken along line 8-8 in FICi. I;

FIG, 9 is a perspective sectional view of the hand vacuum
clcancr ol'ICi. 1, lakni along hne 9-9 in FIG. 5.

FICi. 10 ls d cross-section view ol Ihc lidiiil viiciiiiiii
clcancr ol'ICi. 1, lakni along hne 9-9 in FIG. 5.

ISICi 11 is an enlarged view of the upper left portion of
lil(i. 10:

FICi 12 is an cnlargcd 1 iew ol'hc upper lcfi portion of
FICi. 10. with a pre-motor biter assembly removed;

FICi 13 is an cnlargcd iiew ol'hc upper Icfi ponion of
ISICi 10, with a pre-motor filter assembly and an openable
door rcmovcd,

lil(i 14 is a top perspective view of the upper front
portion of the hand vacuum cleaner of FICi. I, with an
openable door removed to expose a pre-motor tilter asseni-
bly:

I it
FICi 15 is a lop pcrspcclivc view of Ihc upper Ironl

portion of the hand vacuum cleaner of FICi. 1. with a
prc-motor liltcr assembly mid mi openablc door rcnxivcd,

lil(i 16 is a top plan view of the upper front portion of the
hand vacuum clcancr of FIG. I, with a prc-molorliltcr
assembly and an openable door removed;

FICi 17 is a top perspective view of the upper portion of
the hand vacuum cleaner of ISICi I, with a pre-motorhlter
assembly and an openable door removed;

io FICi 18 is a bottom perspective view of an openablc door
of a pre-motor filter chamber of the hand vacuum cleaner of
FIG. I,

lil(i 19 is a perspective view of a removable pre-niotor
filter assembly of the hand vacuum cleaner of!'l(i I:

lil(i 20 is an end per pective view front the outlet end of
the removable pre-motor tilter assembly of the hand vacuum
clemier of FICi. 19:

FICi 21 ts a pcrspcctivc sccuon view ol'hc removable
prc-motor lillcr assembly of thc hand vacuum cleaner of

sc ISICi 19, taken along line 21-21 in I'ICi 19,
lil(i 22 is a cross section view of the removable pre-

motor filter assembly ofthe hand vacuum cleaner of I'l(i 19,
taken along line 21-21 in FIG. 19:

FICi 23 is a bottom perspective view of the lov er rear
is portion of Ihc hand 1;muum cleaner of FICi 1,

FICi 24 is a bouom pcrspectivc view ol'hc lower rear
portion of lhc hand vacuum clcancr ol'ICi 1. with a
post-nmtor filter and a post-motor filter support removed;

lil(i 25 is a rear pen;pective view of a post-motor hlter
do support of the hand vacuum cleaner of FICi. I;

FICi 26 is a front perspective view of the post-motor biter
support ol FIG. 25,

FICi 27 is a front pcrspcctn c vice of thc post-motor filter
support ol FIG. 26 and a post-motor tilter,

lil(i 28 is a side view of the hand vacuum cleaner of I'l(i
I, with an energy storage member partially removed;

FICi 29 is a bottom perspective vieii of the hand vacuum
clemier of FIG. I, ivith an ener y stomsge member partially
rcmovcd,

o FICi 30 is a side view of thc hmid vacuum cleaner of FIG.
1, with an energy storage member removed,

lil(i 31 is a cross-section view of the hand vacuuni
cleaner of lil(i. I, taken along line 9-9 in lil(i 5, with an
ener y storage member removed:

.1 FICi 32 is a perspective view of an energy stomsge
member of Ihc hand 1 acuum cleaner of FIG. 1,

FICi 33 is a front perspccuve view of lhc energy stora c
member of FIG. 32:

lil(i 34 is a cross-section view of the energy storage
ac meniber of Fl(i 32, taken along line 34-34 in lil(i. 32;

FICi 35 is a perspective vieii of a hand vacuum cleaner
in accordance with another embodiment;

FICi 36 is a cross-section vww of the hand vacuum
clcancr of FIG. 35, taken along linc 36-36 ui FICi. 35,

as FICi 37 is a cross-section vww of the hand vacuum
cleaner of FICi 35, taken alon line 36-36 in I'l(i 35, ivith
ali energy storage meiuber partially removed;
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FIG. 38 is a pcrspectivc section view oi thc hand vacuum

clemter of FICi. 35, taken along line 36-36 in FICi. 35, with
a post-motor filter rcmovixl,

lil(i 39 is a perspective view of a lmnd vacuum cleaner
in accordmtcc with another cmbodunenti

lil(i 40 is a cross-section view of the hand vacuunt
clemter of FICI 39, taken along line 40-40 in FICi 39:

lil(i 41 is a perspective section view ot the liand vacuunl
clemter of FICi. 39, taken along line 40-40 in FICi. 39, with
a post-motor filter rcmovixl,

FI(fi 42 is a perspective view of a hand vacuum cleaner
in accordmtcc with another cmbodunenti

lil(i 43 is a cross-section view of the hand vacuunt
clcancr oi'ICi. 42. Iakmt along linc 43-43 ut FIG. 42.

lil(i 44 is a perspective section view ot the liand vacuunl
clemter of FICI 42, taken along line 43-43 in FICi 42:

lil(i 45 is a perspective section view ot the liand vacuunl
clemter of FICi. 42, taken along line 43-43 in FICi. 42, with
an energy storage member rmnovcd,

FI(fi 46 is a perspective view of a hand vacuum cleaner
in accordmtcc with another cmbodunenti

lil(i 47 is a cross-section view of the hand vacuunt
clcancr oi'ICi. 46. Iakmt along linc 4'7-4'7 ut FIG. 46.

FIG. 48 is a pcrspectivc section view oi thc hand vacuum
cleaner of I'I(i 46. taken alono line 47-47 in lil(i 46:

lil(i 49 is a perspective section view ot the liand vacuunl
clemter of FICi. 46, taken along line 47-47 in FICi. 46, with
an enemy storage member removed: and

FI(fi 50 is a perspective view of the hand vacuum cleaner
of FIG. 46, with a I'rout door or lid ut an opmt position.

lllc ihawlngs included herewith arc for llhlslrilllng viirl-
ous examples of articles, methods, and apparatuses of the
teaching of the present specification and are not intmtded to
limit the vcope of wlwt is taught in any way.

DESCRIPTION OF EXAMPLE EMBODIMENTS

Various apparatuses, methods and conipositions are
described belo~ to provide an example of an embodiment of
each claimed invention. No embodiment described below
llnllm ilnv'lalnlcd illvciulon Blul anv cia ruled lnvcnlion inBy
cover apparatuses and methods lira( ddler ibom those
dcscubcd below. The claimed inventions ure not lumtcd to
apparatuses. methods and conipositions havina all of the
features of any one apparatus, method or composition
described below or to features conunon to multiple or all of
the apparatuses, methods or compositions described below.
II is possible that Bn appamtus, mc(hod or compusition
dcscubcd below is uot an cmbodmtent of any claimed
invcn(ion. Any invention ihsclosed ut an app;ua(us, method
or composition described below that is not claimed in tlus
document may be the subject matter of another protective
instrument, for example, a continuing patent application,
and the applicant(s), inventor(s) and/or owner(s) do not
in(cud to abmtdou, disclaim, or dcdicalc Io Ihc public any
such invention by its ihsclosurc ut tlus document.

lhc Icons "an emboduucnt,** '*embodnuen(." '*embodi-
ments." "the embodiment,'* "the enibodinients." "one or
more embodiments.'* "some embodiments," and "one
embodiment" mean "one or more (but not all) embodiments
of the present invention(s)," unless expressly specified oth-
crwiso.

lhc terms **includuig," '*compnsutg'* und variations
thereof mean "utcluding bu( not limited lo," unless cxprcs sly
specified otherwise A biting of itenis does not imply that
any or all of the items are mutually exclusive. unless

cxprcssly spccilicd otherwise. The terms "s," '*au" mtd "the"
mean "one or more," unless expressly specified othetwise

As used herein and in the claims. two or more parts are
said to be "coupled", "connected", "attached", or "fastened"
v here the parts are joined or operate together either directly
or indirectly (i.e.. Iluougt one or more intermediate parts).
so long as a link occurs. As used hcreut and in thc clauns.
two or morc parts arc said to be "directly couplcxi", '*directly
connected*'. "directly attached". or "directly fastened"

Ic where the parts are connected in physical contact with each
other. None of the terms "coupled*', "connected",
"attached". and "fastened*'istin uish the manner in which
two or more parts are joined together.

Furtlmrmorc. it will bc appriwia(cd that for sunphci(y and
Ii clailtv of llhls(1'iltlon. when: consldiucd appropllBtc, rcf:I-

ence numerals may be repeated among the hgures to indicate
corresponding or analogous elements In addition, numemus
specific details are set forth in order to provide a thorough
understanding of the example embodiments described

ic herein. However, it will be understood by those of ordinary
skill m thc art (hat thc cxamplc mnboduncnts dcscnbixl
hcrcin may bc practwcd without these specific dc(aria. In
other instances, well-known methods, procedures, and coni-
ponents have not been described in detail so as not to
obscure the example embodiments described herein. Also,
the description is not to be considered as limiting the scope
of the example embodiments described herein.

Gcncral Desvnpiion of a Hand Vacuum Cleaner
Rcfi:rring Io FIGS. 1 Io 34, an exemplary mnboduncnt of

Ic a surface cleaning apparatus is shown genemslly as I ()00. 'I he
following is a general discussion of this entbodinient which
pmvides a basis for understanding sevemsl of the features
v hich are discussed herein. As discussed subsequently, each
of the features may be used individually or in any particular

Ii combmation or sub-combuuition ut this or in other embodi-
ments ihscloswl hcrcin.

In Ihc illus(ra(od cmbodnucnt. Ihc surface cleamng appa-
mstus is a hand vacuum cleaner. Vvhich may also be referred
to also as a "handvac" or "hand-held vacuum cleaner" As

sc used herein, a hand vacuum cleaner is a vacuum cleaner that
can be operated to clean a surface generally one-handedly.
That is, thc entire weight of the vacuum may bc held by Ihc
same onc hand usod to direct a dirty mr inle( of the vacuum
clcancr with rcspcc( to a surface to bc clcaucd. For cxamplc.
the handle and a clean air inlet may be ngidly coupled to
each other (directly or indirectly) so as to move as one while
maintaining a constant orientation relative to each other.
This is to be contrasted ivith canister and upright vacuum
clcancrs, whose weigh( is typically supported by a surface

c (c g. a (lour) during usc.
As cxmnphlicd in FIGS. 1 to 7, surface clcaruug apparatus

(000 includes a main body 1010 having a housing 101( and
a lmndle 1020, an air treatment member 1100 coiutected to
the main body 1010, a dirty air inlet 1030, a clean air outlet

. 1 1040, Bnd an air fiow path extending befit een the dirty air
uric( and thc clean air cutie(.

Surf'acc cleaning appnratus 1000 has a front cnd 1002, a
rear cnd 1004. an upper cnd or top 1006. and a lower cnd or
bottom 1008. In the eiubodiment shown, dirty air inlet 1030

sc is at an upper portion of the front end 1102 and clean air
outlet 1040 is at rearward portion of the lower end 1008. It
v ill be appreciated that the dirty air inlet 1030 and the clean
air outlet 1040 may bc provided ut diilbrcnt locations.

A sucuon motor 1200 (stx c g. FIG. 10) 1 ~ provided Io
si gcncratc vacuum suction Ihrough Ihc Bir (low path, aml is

positioned v,ithin a motor lxiusing 1210 In the illustrated
embodinient, the suction motor is positioned downstreani
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from thc mr treatment mcmbcr, although it may bc posi-
tioned upstream of the air treatment inember (e g, a dirty air
motor) in alternative embodmients

Air treatment member (1(N) is configured tn reniove
particles of dirt and other debris from the air flow and/or
otherwise treat the air flow. In the illustrated example. Oir
trenunmtt member 1100 includes a cyclone assembly luiving
a suiglc cyclonic clou»ng stage with a single cyclone
chamber (110 and a dirt collection region 1122 external to
the cyclone chamber. The cyclone chainber (110 and dirt
collection region I (Z2 may be of any configuratinn suitable
for separating dirt from an air stream and collecring the
separated dirt, respectively.

llic cyclone chamber 1110 may be onmttcd m any direc-
tion. For example, whmi surface clcanuig uppers(us 1000 is
oriented v ith the upper end I I t)6 aboi e the lower end 1108,
e g. positioned generally parallel to a horizontal surface, a
central axis or axis of mtation 1(15 of the cyclone chan(her
1110 may be oriented horizontally. as exemplified in FIG.
10. In alternative embodiments, the cyclone chmnber may be
onmttcd vcrucally, or at any angle be(ween honzon(al and
i cltlcal.

In alternative embodiments, the cyclone assembly may
include tivo or more cyclonic cleaning, stages arranged in
series with each other liach cyclonic cleaning stage may
include one or more cyclone chambers (armn ed in parallel
or series with each other) and one or more dirt collection
chambers. of any suitable conliguranon. The dirt collection
chamber or chiunbcrs may be external (o thc cyclone cham-
bers. or may be internal the cyclone chamber and contigured
as a dirt collection area or region within the cyclnne chan(-
bar Alternatively, the air treatment nieinber need not include
a cyclo(lie cleaning stage. and can incorporate a bag. a
porous physical filter media (such as foam or felt). or other
all (I'i atlllg I11Calls.

As cxcmplilicd in FIG. 10, hmid vacuum clcancr 1000
may include a pre-motor (if(Or housm 1310 provided in thc
air flow path downstream of the air treatment mmnber I (00
and upstream nf the suction inotor 1200 Pre-mntor hlter
housing 1310 may be of any suitable construction, includin
any of those exemplified herein. A pre-motor filter 1320 is
positioned within thc prc-motor lifter housm 1310 Prc-
motor filter 1320 may be formed from any suitable physical,
porous lil(cr ntcxfta and having any aui(able shape, including
the examples disclosed herein w:ith respect to a removable
pre-inotor tilter assembly. Iior exainple. the pre-nxitor hlter
may be one or more of a foam liter. felt filter, HEPA filter,
other physical filter media. electrostatic filter. and the like

Optionafly, the prc-mo(or filter housutg 1310 may bc
openable (as dcscwbcd hcrcui), and at (wist a portion of thc
sidcwafl 1316 (e.g. removable or othcrwisc opcnablc door
(330) anrkor one of the end walls (312 or 13(4 may be
removable. Openable. or othetwise re-configurable to pro-
vide access to the intenor of the pre-motor filter housin
1310.

Positiomng thc prc-mo(or lil(cr housutg 1310 toward thc
top 1006 of thc maui body 1010 may help facihta(e access
to (hc prc-mo(or lifter 1320 wlulc thc himd vacuum is rcstuig
on its base. I'nr example, if the hand vacuum cleaner (000
is rested upon a table or other such surface. an openable door
1330 of the pre-motor filter housing 1310 is provided at the
upper end of the housing and is accessible to a user. A user
could (hcn opmi thc prc-motor lifter housuig 1310 by

removi-

ngg or othcrwisc opening door 1330 wlnlc thc hand vacuum
1000 rests on thc table, to inspcc( or rcplacc the prc-motor
filter (3Z0, without having to use one hand to gmsp the
handle 1020 or othenvise support the hand vacuum

A» cxcmplilicd, hand vacuum clcancr 1000 may also
include a post-motor filter 1420 provided in the air flow path
downstream of (hc suction motor 1200 and upstrcmn of (hc
clean air nutlet 1040 Post-motor filter 1420 may be formed
from any suitable physical, porous (iltcr media mid having
any suitable shape, including the examples disclosed herein
In alternative embodiments. the post-motor filter may be any
suitable type of filter such as one or more of a fiiarn filter. felt
filter, HEPA filter, other physical liter media, electrostatic

1 I i
lil(cr, and thc like.

In the illustrated embodiment, the ditty air inlet 1030 of
thc hand vacuum clcancr 1000 is thc inlet end 1032 ol'n
inlet conduit 1 036 Optionally, inlet end 1032 of the conduit
1036 can bc used as a nozzle (o directly clean a surface. Thc
air mlet cnnduit (036 ig in this example. a generally linear
holloiv member that extends along an inlet conduit axis 1035
tint is oriented in a longitudinal forward/backward direction
and is generally horizontal v.hen i(and vacuum cleaner 1000

zc is oncntcd wi(h thc upper end 1006 above (hc lower cnd
1008. Alternatively, or in addition to fiinctioning as a nozzle.
utfc( condui( 1036 may bc co@ace(cxf or diriwtly connec(ixl
to the dov;nstream end of any suitable accessory tool such as
a ngid air flnv; cnnduit (e g., an above floor cleanmg wand),
a crevice tool, a mini brush. and the like As shown, dirty air
inlet 1030 is positioned forward of the air treatment member
1100. although this need not be the case. As exemplified. the
dirty air inlet 1030 is positioned above thc cyclone clrambcr.
Optionafly. thc dirty air inlc( 1030 may bc provxlixl ai an

in alternate location, such as in the frnnt end wall (16t).
As exemplified in lil(ig. I. 2, 5. 6, and 7, an optional

accessory pnv;er coupler I 050 may be provided adjacent to
the inlet conduit 1036. Accessory power coupler 1050
includes a set of electrical connectors 1056 that can inter-

)a engage with compaublc clcc(ncal cornice(ors on an acces-
sory tool in order to prot idc an elcctncal coiuiection
bctw iwn c.g. a power source ol'tlm hand i acuiun mid a motor
or other electrical device of an accessory tool (e g. a pow-
ered bmsh roller. a light source. and the like) While the

an illustrated accessory power coupler 1050 is a male connector
(i e. projecting outwardly from the main body 1010 of the
hand vacuum cleaner 1000). in altcrnauve cmbodimcn(a i(

may bc a lcmalc connector (i.c. rcccsscd inwardly) or any
o(hcr sliapc suitable lor cooperatively engaging with corre-
sponding connectors on an accessory tool or other attach-
ment. As exemplified, the accessory power coupler 1050
may be positioned laterally to one side of the inlet conduit
1036. In other examples. the accessory pov er coupler 1050
may bc located above or below thc us(et conduit 1036.

o As exemplified, power may be supphcd to (hc auction
motor iuid o(hcr elcctncal components of (hc hand vacuum
cleaner from an onboard energy storage member w:hich may
include, tiir example. one or more batteries or other energy
stomge device. In the illustrated embodiment, the hand

. a vacuum cleaner 1000 includes a removable battery pack
1500 providcxf between thc luutdlc 1020 and the air trcai-
mcnt member 1100. Baucry pack 1500 is dcscnbed in
further detail hcrcin. In altcnrativc mnboduncnts, a baucry
pack may not be provided and power may be supplied to the

an hand vacuum cleaner by an electrical cord connected to the
hand vacuum cleaner (not shown) that can be connected to
a standard mall electrical outlet

Op(iottalfy, a forward surface of the handle 1020 and a
rearward aurl'acc ol thc banery pack 1500 may coopcrauvcly

aa dclinc a linger gap 1028 thcrebctwccn (sec e.g. FIG. 10). An
advantage of this design is that the absence ofan intervening
portion nf main housing 10(0 between the handle and the
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energy storage member may facilitate a morc ixmipact
overall size of hand vacuum 1000

As exemplihed. a power sw:itch 106() niay be provided to
selectively contml the operation of the suction motor (e g
either on/off or vanable power levels or both), for example
by establishing a pov er connection between the baueries
and thc suction motor. The power switch nuiy bc providuI in
any suitable couliguraiion and location, uicluding a button,
rotary sivitch, slidmg switch, trigger-type achiator and the
like As illustrated in Iil(i 4, power switch 1060 is in the
fiirm of a button located toward upper end of the rear end
1004 of the hand vacuum cleaner, above a hand grip portion
1026 of the handle 1020 In this position, a user may be able
to access thc buuou 1060 wlulc holduig thc luuid vacuum via
the hand grip, c.g. with the tluunb ol the luuid holduig ihc
handle, and,'or with a digit of their other hand.

'lite pmver switch or an alternate controller may also be
confi ured to control other aspects of the hand vacuuni
(brush motor on/off, etc.). Optionally. instead of bein
provided at an upper end of the handle, the power switch
may bc pros idcd ou the maui body (such as on thc motor
housuig or Other suitable location).

As exemplihed in liifi. 4. an optional information display
device 1070 may be provided to display one or more visual
indications to a user I'or example, the displav device 1070
may provide a visual indication of: when suction motor Is
on; the current power level of the suction motor (if appli-
cable), tile cUrrcllt baucry chdlgc lci'cl, dli cstllllB(cd tllllc
until thc battery charge will bc dcplcicd, and/or sunilar
information. 'I he display device 1070 may include one or
more light sources (e g. light emitting diodes (I,IIDs)j,
display screens (eg a liquid crystal, an I,lii) screen. an
organic light emitting diode (OLEO) screen. and the hl e.
The screen, and associated electronic~, may be used to
illsplav s(B(IIS lllforlllatloil Of OIIC OI lllolC CICC(IICill Colllpo-
Ilcilm ol tile Ilalld vBciIU111 clcBllcn

In the illusirauxl mnboduncni, thc mliinnaiion display
device is in the fiirm of a display screen 1070 that is
pmvided at the upper end 1022 of the handle 1020 A hrst
display portion 1072 is

configured

t display an indicmion of
whether the hand vacuum cleaner is in a floor cleaning mode
or ui a carpet clcanuig mode (C.g. where power is bourg
supplied to a brush roller ol'n accessory tool via clcctrical
conmxiors 1056), and a second portion 1074 is conligurcd
to display an indication of a power mode of the suction
motor (e g. a regular power mode. a higher power niode,
and/or a higher power 'burst* mode).

Air Flov. Path Tltrough a Hand Vacuum Cleaner
111C follow lilg is a ih:SCIlpiloll Ol dllpcrCII( ICB(UICS iif Bll

mr flow path tluough a lrdnd vacuum cleaner. These features
may bc used by thmnsclvcs in miy surface clcaiung appa-
I'B(US Or Ill arl)'omlull,'Itloli Oi'tlb-Coltllullatloll wrtll allv
other feature or features described herein I'or example. any
of the air(ken configurations described herein may be used
with any of the pre-motor filter assemblies. relative posi-
tlolilllg Of (IIC SUC(1011 lllotor slid CIICrg)'tiiragC lllcltlbCIS,
incluicd bat(cry packs, battery pack configurations, airflow
cooluig conligurauous. Bnd other li:dturcs dcscnbcd hcrcin.

As exemphtied, the air treatment member 1100 of the
hand vacuum cleaner 1000 nmy optionally be a single
cyclonic cleaning stage with unidirectional air flow or a
'uniflow'yclone chamber 1110 (i.e. where the cyclone air
inlet mid cyclone air outlet are at opposite mids of thc
cyclone chamber). Rcfcrnug prunanly to FIGS. 9 mid 10,
hand vacuum cleaner 1000 include) a single cyclomc clcall-
ing stage ivith a cyclone chamber 1110 that has a cyclone air
inlet 1120 in fluid comniunication with the inlet conduit

1036, a cyclone air outlet 1130, and a dut outlet 1140 that is
in comniunication with a dirt collection chamber 1122.

Optionally, the cyclone chamber 1110 may be generally
honzontally oriented so tlmt the cyclone air inlet 1120 is
located toward the front end 1002 of the hand vacuum
clemier 1000, and the cyclone air outlet 1130 is spaced
rearwardly behind thc cyclone air uilct 1120, ai a rear cnd
1114 of ihc cyclone chamber 1110 From thc cyclone air
outlet 1130, an upflow duct or conduit 1230 directs the

Io airtlow upwards to a pre-motor filter chamber 1310 that is
vertically spaced from the cyclone chaniber I Ill) After
passiiig throu h the pre-motor biter 1320. air may travel
generally reatwardiy from the pre-motor filter 1320 to an
BIIO( cnd 1202 of the suction motor 1200 An advantage of
tlus arrdngcmcnt is thaL by promoting air io travel ui ilus
nmnner, the need for air flow direction changes between an
air outlet of the pre-motor filter and the suction motor may
be reduced or elimiimted, thereby reducing backpressure
and/or air flow losses tluough this portion of the hand

Io vacuum cleaner. An additional, or alternative. advantage of
providing a prc-motor lilter chamber 1310 thai Is vertically
spaced from thc cyclone clmmbcr 1110 is that the nix:d lor
air tlow direction clmnges between a cyclone air outlet and
the suction motor may be reduced. thereby reducing back-
pressure and/or air flmv losses through this portion of the
hand vacuum cleaner. For example. any airflow in a forward
direction may take place sv ithin the pre-motor tilter chamber
or hcadcr 1310. as opposed to taking place ui a (typically
nurrov cr) conduit that directs airflow ui a dircchon opposite

io to the airtiow through the dirty air inlet An additional, or
alternative, advantage of providing a pre-motor tilter chan&-

ber 1310 that is vertically spaced fmm the cyclone chaniber
1110. and optionally above the cyclone chamber 1110, is that
the length (front to back) of the hand vacuum cleaner may

ss bc reduced, providing a more compact conligumtion.
FifiS. 1 io 34 cxcmplify one embodiment of a hand

vucuum cleaner 1000 having a cyclone uiut thai uicludcs d

uniflow cyclone chamber 1110 and a dirt collection chamber
1122 that is positioned exterior to the cyclone chamber 1110

do and is in communication with the dut outlet 1140 to receive
dirt and debris dis-entrained from a dirty air flow by the
cyclone chamber 1110. In the illustrated example, ihc
cyclone air inlet 1120 and dirt outlet 1140 arc positionixl
toward opposuig ends of tlm cyclone chamber 1110, mid ihc
cyclone air outlet 1130 is pmvided toward the same end as
the dirt outlet 1140 (the rear end as illustrated). In this
confi uration. dirty air can enter at the front end of the
cyclone chamber. Ivhile cleaner air and the separated dirt
purticlcs both exit ihc cyclone chamber at thc opposing rear

0 cnd.
In this cmbodimcnL thc cyclone chamber 1110 has a I'ron(

end wall 1160 and an opposing, rear end wall 1170 that is
spaced apart from the front end wall along the cyclone axis
1115 about which air circulates within the cyclone chamber

. I 1110 during operation of the hand vacuum cleaner. A
cyclone chamber sulcwall 1180 cxtcnds bctwccn the I'ron(

and rear cnd walls 1160, 1170. In thc Illusiraiixl cxamplc.
when thc hand vacuum is Oncntcd with thc upper cnd above
the lower end. the cyclone axis 1115 is generally horizontal,

so and is closer to horizontal thmi vertical, eg, 20". 15",
10". or 5" from the horizontal. As exemplified. the

cyclone axis 1115 is substantially pamsllel to. e.g. within
20', +15', 10'r 5'.;md icrtically olfsmi below ihc

conduit axis 1035 Ol'hc air inlet conduit 1036, aml ihc
ss cyclone chamber 1110 and dirt collcctiou chamber 1122 arc

both below the inlet conduit axis I (05 As illustrated in I'l(i
10, when the hand vacuum 1000 is horizontal (as illus-
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tratcd). thc prc-motor filter 1320 is vertically spaced from
(e . abtwe) the cyclone axis Il(5, and the suction nlotor
(200 is positioned rearward of the pre-niotor biter 1320, so
that air travels genemslly reanvardly from the pre-motor i(ter
to the suction motor

In this embodiment, the cyclone air inlet 1120 is a
tangmitial;ur inlet that, as cxcmplilicd, tcrnunafcs at an
aperlurc or port that is fonncd in cyclone sidewall 1180,
optionally an upper portion (182 of the cyclnne ~idewall
l(80. adjacent the fmnt end wall I(60 Optionally, the
cyclone air inlet (120 may be prot ided at an alternate
location. such as in the front end wall 1160.

The cyclone air inlet 1120 is fluidly connected with the
outlet mid of thc conduit 1036 via a corrcspondm air outlet
aperlurc or port 1038 that may bc provided ul a lower
portion nf the air inlet conduit (036 I he cyclone air inlet
(120 may have any suitable armlngement and/or configura-
tion, and m the illustmlted exaniple i ~ contigured as a
tangential air inlet that is directly connected to the nir outlet
aperture 1038. Connecting the air inlet 1120 to the nir outlet
aperlurc 1038 ui thm manner may help rtxlimc the need Ibr
additional conduits to fluidly connect fllc dirty air inlet 1030
to the cyclone chamber I I lfl. and inay reduce nr eliminate
the need for additional bends or air flow directinn changes
betiveen the dirty air inlet 103f) and the cyclone chanlber
1110. Reducing the conduit length and number of bends may
help reduce the backpressure and air flow losses within the
mr flow path.

Positionuig thc cyclone air inlet 1120 toward the front of
the cyclnne chamber I( I 0 niay help facilitate a desired air
floiv configuration within the cyclone chamber I 1(0 I'or
example. in this configuration the cyclone chamber lllfl
itself fiinctions as patt of the air floiv path that conveys air
reanvardly fmm the front 1002 of the hand vncuiun 1000,
without thc nccd for a scparatc fluid conduit.

In thc illus(ra(cd example. cyclone air uilet 1120 is
directly ad)scent thc Iron( wall 1160. Alternatively. cyclone
air inlet 1120 may be axially spaced from the front end wall
l(60. and may be located at another location along the
length of the cyclone chamber 1110. Prefemlbly, cyclone air
inlet 1120 is provided in the front half of the cyclone
chamber 1110 (i.c forward ol'hc axial mid-pond of thc
cyclone clmmber sidewall 1080) in order ui help rcducc thc
distance bctwcmi thc dirty air inlet 1030 and thc cyclone mr
inlet l(20

As shov n in I'IG (0. the cyclone air outlet (130 is
provided in the rear end wall 1170 of the cyclone chamber
1110, and an axially extending vortex finder conduit 1136
cxtcnds from thc rwir mid wall 11'70 and is afigncd with thc
cyclone air outlet 1130. Opuonally, a mesh scriwn (not
shown) may bc posiuoned over some or all of thc inlet
apertures 1(38 of the vortex finder conduit I(36 to help
inhibit lint. hair, and other such debris fmm entenng the
vortex finder conduit 1136. Positioning the air outlet 1130
toward the rear end (and optionally in the rear end wall
1170) may help facilitate thc desired air flow through thc
cyclone chamber 1110. such that air, wlulc sv irlm, travels
generally axially though thc cyclone chamber 1110 Ibom thc
fmnt mid wall (160 toward the rear end wall 1170.

Positioning the air outlet 1(3() in the rear end ivall (170
of the cyclone chamber 1110 may also help facilimte the air
flow connection between the cyclone chmnber 1110 and
11(hcr ilownstl calli colllponcnts in flic llallil vaclllilll, sucll iis
the prc-motor Iiltcr housuig 1310 and suction mouir housing
1210 dcscnbcd herein. In the illustrated cmbodimmlt flli: alr
outlet (130 is provided in the rear end v lfl 1170 and is
connected to the pre-motor filter housing 1310 through an

upflow duc( or conduit 1230. This may help simplil'y thc air
tlov path and construction of the hand vacuum Alterna-
tively, the air flnw path may include one or more additional
conduits connected dnwnstream fmm the cyclone air outlet

In this arrangement. air travelling through the hand
vacuum 1000 will travel generally rearv ardly along the air
ut(c( conduit 1036 (i.e. parallel to thc conduit axi~ 1035 and
then cntcr a uuigcntial air inlet which essentially changes thc
direction of the air to travel enerally downwardly through

in the cyclmle air inlet l(20 (i e genemslly orthogonal to the
cyclone axis l(15). Illa air can then circulate within the
cyclone chamber 1110, and travel generally reanvardly
toward the cyclone air outlet 1130, and ultimately exit the
cyclone chamber 1110 via tlm cyclone air outlet 1130 wlnlc

ls trilvClllllg thlougll tllC iolti:x Iilli)Cr Colldult 1136 ln a
reanvard direction (i.e generally parallel to the cyclone axis
(1(5) In this contiguration. the air flow changes direction
only once (and by only approximately 90" which may be
accomplished by a tangential air inlet), between entering the

20 dirty air inlet 1030 and exiting the cyclone air outlet 1130.
Thc cyclone dirt outlet 1140 may bc of any suitable

configuranon, and in the illustrated embodimmit is a slot
(140 that is provided in the cyclone clmmber side wall (18(),
toward the rear end isa)i 1170 'I he slot 1(40 may extend
around at least a portinn of the perimeter of the cyclone side
v all 1180. and may have any suitable length 1186 in the
axml direction (see e.. FIG. 10). As exemplified. the slot
may bc provnlcd only in a lower portion of thc sidewall.
Accordingly. when dirty atr uilet 1030 faces dowimardly

ln dunng use. dirt will exit into an upper end of an external dirt
collection cltambe. Positioning the dirt collectinn chaniber
below the cyclone chamber, and not surroundmg the cyclone
chamber. reduces the width of the hand vacuum. While
shown directly adjacent the rear end wall 1170, such that the

ls slot 1140 is par(tally bounded by thc cyclone sale wall 1180
and thc rear end wall 1170, thc slot 1140 may bc located at
another location along the length ol'he cyclone side wall
(180, and need not be directly ad(scent the rear end wall
(170. Alternatively, the dirt outlet 1(40 may be provided

so toward the mid-point of the cyclone chamber sidewal)1180.
or may be provided toward the front end ilail 1160. While
illustrated wi(h a single dirt outlet 1140. thc cyclone cham-
ber 1110 may include tsso or more dirt outlets that arc in
conumuucation tilth thc same dirt colliouon chamber, or
optionally v;ith ditferent dirt collection chambers

Preferably, at least a portion of the air treatment meniber
may be openable for emptyin . For example. at least one
end, and optionally both ends of the dirt collection chamber
1122 may bc opcnablc for mnptyuig Optionally, at least onc

o cnd, mid optionafly both mids of thc cyclone chmnbcr 1110
may also bc opcnablc for mnptyuig.

Referring primarily to I'l(ig. 9 and (0, the front end wall
(160 of the cyclone chamber (1(0 and the front end wall
1126 of the dirt collection chamber 1122 are both provided

. 1 by portions of an openable front door 1190 that covers the
front cnd ol the cyclone assmnbly. In thw arrangcmenk
opening thc fron( door 1190 w ifl concurrently open thc I'ron(

cnd wall» 1160 and 1126 of thc cyclone mid dirt collection
clmnlbers (110, I (22 ln the illustrated example. a user may

sn hold the hand vacuum 1000 via the handle (02() with one
hand md open the fmnt door 1190 isith the other hand. The
front end ivall 1160 of the cyclone chamber 1110 and the
front cnd wall 1126 of thc dirt txillection chamber 1122 may
bc concurrently opcnableand may rxivcr all of a subatannal

as portion ol the Iron( cnd of thc cyclone chamber and the dirt
collection chamber I'nr example. the front end wall (160 of
the cyclone chamber I (10 and the front end wall I (26 of the
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dirt collccuon chamber 1122 nuiy be a one piccc assmnbly
(i.e. they may be integrally formed).

llic front door 1190 may bc opcmibly connected (c.g.,
pivotally openable or reniovably niounted) to the rest of the
cyclone assmnbly using miy suitable mcc)autism, including
a hinge or other suitable device Optionally, the front door
1190 may be secured in the closed position using any
suitable type of locking niechanisni, including a latch
mechanism that may be released by a user. In the embodi-
ment of FIGS. 1 to 34, thc front door 1190 may be upmicd
by pivoting it about a hinge assembly 1192 fmm a closed
position (c g. as shown ui FIG. 1) lo un open position (c g.
as shown in lil(i. 6) lite front door 1190 may be secured in
the closed position by a friction til when conncctcd as
illustrated in Iil(i 1, and/or by an assenibly door lock 1194
or other suitable locking mechanism. Preferably, the assem-
bly door lock may include at least one release actuator 1196
so that a user may unlocl the assembly door lock. e.. by
dcprcssuig Ihc actuator. The aclualor lor opmnng/rclcasuig
the openable portion of the cyclone assembly mny be
provided on thc cyclone assembly 1100 or on any other
portion of the hand vacuum 1000 (such as the handle 1020)

In the embodiments described herein, the surface cleaning
apparatu~ includes a pre-motor biter housing 1310 posi-
tioned in the air flow path between the cyclone chamber and
the suction motor. It v ill be appreciated that in soine
cmbodimcnts, thc prc-motor lillcr muy bc of any cunligu-
ralion mid thc direction of air flow lluuugh lhc prc-motor
filter 1320 may be any particular direction

Referring primarily to I'IGS 9 and 10, as exemphfied, in
some embodiments. the main body 1 tilt) niay be contigured
such that the suction motor housing 1210 is located rearward
of the pre-motor filter housing 1310 and, preferably. axially
aligned with thc prc-motor filter housing 1310 such tluit mr
cxiluig Ihc prc-motor Iiller may Iravcl gcncrally luicarly lo
(lie sue(toil trio(or. Il will bc apprcciauxl (liat sue(loll iiiiilor
housing IZ10 and pre-motor tilter housing 1310 may be of
any confi uratmn

As exemplihed herein, the pre-motor filter 1320 may be
configured as a generally cylindrical foam filter with a
liollow, opcii llitcllor arid ls preferably'ais 01 J rciiiiivablc
prc-motor Iilter assembly. as ihscusscd clscwherc hcrcin.
Thc prc-motor lillcr 1320, winch may bc a fo;un liltcr,
extends longitudinally along a filter axis 1325, which niay be
generally parallel ivith the suction motor axis of rotation and
accordingly is exemplified as being generally horizontal in
the illustrated embodiment. The interior, downstream sur-
face of liltcr 1320 is in conumuucation with thc mr outlet
1242 via an outlet conduit 1340 ol Ihc prc-molor liltcr
assembly. An advantage of a cylindncal liller is thai a
relatively large upstream surface area niay be provided in u
small space A further advantage of this confiauration i ~ that,
if the suction motor housing 1210 is located rearward of. and
generally axially aligned v ith. the pre-motor filter housin
1310, mr cxiun thc prc-motor lillcr nuiy travel rearwardly
tluough the hollow intcuor mid then travel rearwardly to thc
suction motor.

In the illustmted example. the pre-inotor tilter housing
1310 is positmned such that the pre-motor filter 1320 is
vertically spaced from and mostly, and optionally entirely,
located above the cyclone axis 1115 and also above the
cyclone chamber. Pul miother way, prc-motor lilter 1320
mostly, mid optionally entirely. ovcrlics lhc cyclone cham-
ber. In oiler cmbodimcnts, only a portion of the prc-motor
filter may be above the cyclone axis 1115 and optionally also
above the cyclone chamber

Rcfi:rring lo FIG. 10, in thc illuslralixl cxamplc Ihc
pre-motor filter housing 1310 has forward and rear end walls
1312 and 1314, and a chamber sidewall 1316 defining, a
pre-motor filter chamber or plenum 1318 Optionally. the
pre-motor filter is removable, such as proving a removable
or otherwise openable door 1330. Door 1330 may extend
bclwiun forward and rear end walls 1312 and 1314. Thc
housmg 1310 also has;m mr inlet 1234 llrat i ~ conneclixl
downstream from the cyclone air outlet 1130 via uptiow duct

10 1230, and an air outlet 1242 positioned in the rear end wall
1314. In the illustrated example. the housing air inlet 1234
is located toward the rear end of the housing 1310. To travel
from the air inlet 1234 to the air outlet 124Z, air passes
through Ihc prc-motor lillcr 1320 positioned within Ihc

is chamber 1318.
As the pre-motor filter 1320 is positioned above the

cyclone air outlet, air travels upivardly to the pre-motor biter
clmniber 1318 As exemplihed herein, the pre-motor filter
may be in the shape of a holloii cylinder which has a central

zo axis that is generally parallel is ith the suction motor axis of
rotation An advantage of tlus conli urauon is that, aficr Ihc
air travels upwardly to thc prc-motor liltcr chamber 1318, in
order to try to balance the forces in the pre-motor filter
elm ni her 13 18, the air will tend to spread ac ms s the chamber
'I'herefore, without using a 90" bend to direct the air to the
front part of the pre-motor filter, a plenum is used to
distribute the air acmss the upstream surface of the pre-
motor Iillcr. In accordmicc v ith this configuration, air travels
to thc Iilter housing 1310 ui a gcncrally upward dirccuon.

10 where it disperses in the pre-motor tilter chamber 1318 and
circulates around and through the outer. upstream surface of
filter 1320, and exits the housing air outlet 1242 in a

generally rearward direction into the suction motor housin
inlet end 1212.

is In thc illustrated example, the sucuou motor 1200 is
gcncrally honzontally omen(cd. such that thc sucuon motor
axis of rule(ion 1205 is generally houzontal (c.g., 20'.

15', 10", or 5" from horizontal) when the hand vacuuni
cleaner is positioned ivith the upper end above the lower end

so (as illustrated in FIG. 10). In this arrangement, the suction
motor axis 1Z05 is enerally parallel to the cyclone axis 1115
and thc prc-motor liltcr axis 1325.

In thc cxamplc conliguration illustrated ui FIG. 10, an
ut(ct cnd 1202 ol tlm suction motor 1200 faces towards a
hollow interior of the pre-motor biter In such a con(igura-
tion, air may travel generally linearly front the pre-niotor
filter 1320 to the suction motor 1200. An absence of air flow
direction changes between an air outlet of the pre-motor
lillcr and Ihe suction motor may reduce backprcssure and'or

0 air flow losses tluuugh tlus portion ol'hc hand vacuum
c lcancr.

Also, positioning the suction motor at an upper end of a
handle of the vacuum cleaner ivith the suction inotor axis
vertically displaced from the cyclone axis of rotation may

. s facilitate the reduction of air flow conduit bends and/or air
flow three(ion Changes bctwecn a ihrly air uilcl and a clean
air outlet, thcrcby reducing backprcssure and/or air fiow
losses tluough Ihc liand vacuum clcancr. Additionally, or
alternatively, such a confi uration may help provide a cont-

(0 pact overall design of the hand vacuum cleaner ivithout
adversely aflecting the hand feel and/or perceived balance of
the h md vacuum.

Il v ill bc appreciated that theair may exit thc hand
vucuum cleaner via a grill located ui mi upper portion of Ihc

ss main body (c.g., via mi air outlet provided in Ihc rear cnd of
the nmin body or a sidewall adjacent the rear end). Alter-
nately, air may exit through a loiver portion of the main
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body. This may bc aclucvcd by minvcying (hc air down-
wardly through the handle of the hand vacuum cleaner
Accordingly. as exemplified. at least a portion of the air tlow
path betv een the dirty air inlet 1030 and the clean air outlet
1040 may fiocc through the handle 1020. This may help
facilitate a variety of different air flow path conti urations
and clean air outlet 1040 loca(iona. Tins may also nllow at
less( some of'hc air bcuig cxhdus(cci bv flic sile(loll lilii(or
1200 to flow over. and optionally help cool, operating
components that are located in the handle. I:xamplec of such
components may include contmllerc, circuit bnardc, other
internal electronics and the like. One example of such
electronics can include a printed circuit board (PGB) pro-
c idcd to control op(tonal inlbrmauon display dcvicc 1070
and/or power switch 1060.

In the illustrated embodiment. a handle air tlocv passage
1250 has an inlet end 1252 that is located toward the top
1022 of the handle downctreain front the suction niotor
1200, and an outlet end 1254 that is located toward the
bottom 1024 of the handle. This may help channel the air
tluough subs(antially thc mi(ire length of (hc hand up
portion 1026 of'he lrandlc 1020.

As exemphfied. the air exhmicted front the suction niotor
1200 is routed through the lmndle. and the clean air outlet
1040 is provided in the form of a plurality of slots 1430 that
are formed in the lov er end 1024 of the lmndle. Air enterin
the inlet end 1252 is directed through the handle 1020 and
cxi(s via thc slots 1430. Iu tlus cxamplc, thc slo(s or gnll
1430 arc oriented such that mr exiting thc clear air outlet
1040 travels generally downwardly and rearv ardly front the
lower end 1024 of the handle 1020 It will be appreciated
that the clews air outlet may be of any design and niay be
located anywhere in the lov er portion of the hand vacuum
clemier.

Optionally, one or morc pos(-motor filters may bc pluccd
in tlm air flow path bc(ween thc auc(ion mouir 1200 nnd thc
clean air outlet 1040. The post-motor Jilter muy bc pruvidcd
at the clean air outlet 1040 I'he post motor filter may be in
an openable housing lior exainple. ac exemplified, the clean
air outlet 1040 may be an openable rill. Further, the
openable access panel may support the post-motor filter For
example, in the cmbodimeu( of'IGS. 1 (o 34. a pos(-motor
liltcr 1420 is supported by a removable (ruy 1410 tiri( covers
the lower cnd of thc post-mo(or lifer housuig 1400 and
pmvidec the clean air outlet 1040 in the form of a grill 'I he
illustrated post-motor filter 1420 is a physical foam media
filter, but optionally the post-motor filters may be any
suitable type of filter and may include one or more of foam
liltcra. felt lifters, HEPA liltcrs, other physmal lil(er mixliu,
clcctrostatic lifters, and thc like.

With rcfercncca to FIGS. 23-2'7, rcmovablc tray 1410
includes a pair of rigid engaging projections 1440 provided
on a front end 1412, and a pair of inovable engaging
projections 1450 extending upwardly fbom a rear end 1414
and resiliently biased towards the rear end. To sepamte the
tray from the main body 1010, actuaun fc.g. depressing)
button 1460 results in forward movemcn( of the movublc
cngaguig protections 1450. rcsultin ui (heir dismigagemmi(
fmm corresponding recesses 1455 in the main body. allow-
ing the rearward end 1414 of tray 1410 tn be pivoted
downwardly from handle 1020. Once tray 1410 has been so
pivoted, it may be translated rearwardly to remove engc in
proiccuons 1440 I'rom corrcsponihng recesses 1445 in thc
mam body. To connixt the tray 1410 to the mam body 1010,
the process may be generally reversed. Tinct is. protections
1440 may be inserted into recesses 1445, and tray 1410
subsequently pivoted upwardly until engaging, projections

1450 arc scmurcd m reccsscs 1455. It will bc apprimia (cd the(
any other conctnictions may be used to removably secure
tray 1410 in position on the mam body

While the figures exemplify positioning the pre-niotor
filter and suction motor vertically spaced above the cyclone
axis, it will be appreciated that the pre-motor filter and
suc(ion motor vcr(really spaced below the cyclone axis.

Removable Prc-Motor Filter Assembly
I'he following is a description of difi'erent features of a

in removable pre-motor biter assembly for a surface cleaning
apparatus I hase features may be used by themselves in any
surface cleanin apparatus or in any combination or sub-
combmation with any other feature or features described
hcrmn. For cxamplc, any of thc prc-motor liltcr configura-

ic tions dcscubed hcrem may be used wi(h miy ol'hc air flow
paths, relative positioning of the suction motor and energy
stomcge members, inclined battery packs. battery pack con-
figuration, airiiov cooling configurations. and other fea-
tures described herein.

zo In accordance with this feature. the outlet conduit of the
liltcr assembly may bc uicluuxl at an angle (o (hc removal
direction ol the prc-motor Jilter assembly with thc upper for
outermost portinn of the nutlet conduit in the removal
direction) extending further in the downstream direction
tlmn the lov'er for innemioct portion of the outlet conduit in
the removal direction). The mating downstream conduit may
be similarly oriented. An advanta e of this configuration is
that thc downs(rcmn face of thc prc-mo(or fifer assembly
fwhich may have a scaling gasket) may bc phmcd on (hc

cn upstream face of the downstream conduit (which niay have
a sealing gasket) instead of one face sliding across the other,
which could damage one nr both gaskets

In accorrhcnce cvith this feature. as exemplified, the pre-
motor filter 1320 of the hand vacuum cleaner 1000 is

ic opuonally part ol' rcmovablc prc-mo(or Jil(cr assembly
1300. FIGS. 19 (o 22 cxmnplil'y one embodiment ol a
rcmovablc prc-motor liltcr assembly 1300 that uicludcs a
generally cylindrical filter 1320 supported by a filter support
men)her 1340. Filter cuppnrt member 1340 hac an outlet

co conduit 1342 for directing an air flow after it hac passed
through the filter 1320. In use, air flows from an outer or
upstream side 1322 of thc lifer 1320, through thc liltcr
media mid to an uincr or dowimtream side 1324 of (hc liltcr
1320, and to thc outle( conduit 1342.

Optionally, the outlet conduit 1342 genemclly faces an
inlet end 1202 of suction motor 1200 'I'herefore, ac exeni-
plified, the filter support member 1340 may be generally
homzontally oriented so that the pre-motor biter axis 1325
cx(cnd» in a gcncrally forwards/rearwards dirix(ion fl'rom

o from( cnd 1321 to rear cnd 1323 of thc prc-motor liltcr
assembly) when thc hand c acuum clcancr 1000 is omen(ixl
with the upper end above the lower end, and the outlet
conduit 1342 faces generally rearwardly, and optionally
directly faces an inlet end 1202 of suction motor 1200. From

. a the outlet conduit 1342, a treated air conduit 1246 directs the
airllov rearwards to mi uric(mid 1202 of sucuon mo(or 1200
that is houzontally spimcd from thc prc-motor fifer 1320.

As illus(ra(cd in FIGS. 19 (o 22. Jilter support member
1340 hac a main body portion 1350 tlmt is located in a

an hollow interior of the enemclly cylindrical filter 1320 In the
illustrated embodiment, an outer surface of main body
portion 1350 is flush with a downstream or inner surface
1324 of lil(cr 1320. and thc downstream surlbce 1324 is in
air flow conunuuication with an uitcrnal filter conduit 1356.

ac Morc spccflically, in thc rllusua(cd cxamplc a plurality of
apertures 1351 define a porous portion of the filter support
men)her 1340 between a first end 1352 and a second end
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1354 of ilm mmn body pornon 1350. It will bc apprcciutcd
that inore or fewer apertures may be provided in alternative
embodiments Accordingly, if filter 1320 i ~ sealed to or seats
securely nn body portion )350, air will be inhibited front
travellin between the outer siuihce of main body portion
1350 and the inner surface 13Z4 of filter 1320 to thereby
bypass thc liltcr media

llic outlet conduit 1342 extends Irom thc second cnd
)354 of the main body portion )35() 'I he second nr opposed
end )35Z of the main body portion )350 may be sealed to or
may seat securely on the second end 1334 of the main body
portion 1350 to inhibit and preferably prevent air fmm
exiting the internal filter conduit 1356 thorn the second end,
so Ihat subsiannally and prefi:rably all of Ihc air Ilial exits thc
downs(roun side 1324 of thc prc-moior liltcr 1320 Is
directed through outlet conduit )342.

In nrder to inhibit or prevent air exiting through the front
end nf the internal filter conduit 1356. the front end of the
main body portion 1350 may be closed. As exemplified. Bn

end v all 1362 is provided to cap the opposed end 1352 of
the main body portion 1350. Opuonally, mid wall 1362 has
an ounvardly pro)ccnng portion 1363 Io facilitate position-
ing the pre-motor filter assembly 13(H) in a surface cleaning
apparatus. as discussed further below.

Optionally, flanges or other sealing, members niay be
provided at one or both ends of the main body portion 1350
to inhibit or prevent airflow from flowin ~ benveen pre-motor
Iilicr 1320 mid lilicr support member 1340 mid io thc intcnial
Iilicr coixlult 1356, e.g. cfli:ctlvcly bypassing Ihc prc-motor
filter. In the illustrated example, a circumfermitial bypass
flange )358 Is provided at the second end )354 of the main
indy portion )350.

The pre-motor filter assembly may be seated in position in
the pre-motor filter housing by any means known in the art.
As cxcmplilied, onc or more ahgiuncni or scaling mcmbcrs
may be prox idcd on onc or both of thc front and roar ends
1321, 1323 ol'he pre-motor Iilicr assmnbly.

In the illustrated example, a pair of alignment flanges
)370 extend from an axially longer (outermost) side of
outlet conduit 1342. Flanges 1370 may ihcilitate in the
seating and/or alifuunent of pre-motor liter assembly 1300
wiilnn a pre-motor lilicr clrdmbcr. For cxamplc, m thc
illustrated cxamplc thc tlanges 13'70 may be conligurixi to
act as cnnuning surfaces with one or morc pro) ccuons from
an internal surface of the openable door 1330 of the pre-
motor tilter chamber. As shown in )'IG )8, openable door
1330 has an imi ardly extending projection 1338 that has a
width approximately equal to a radial distance between
flmigcs 1370 In this arrangcmcni, as opcnablc door 1330 Is
closed, projection 1338 Is coniigurcd io come mui contact
with both flangcs 1370, thereby promonng a prcdctcrmincd
orientation of pre-motor filter assemblv 1300 relative to the
pre-inotor tilter housing 13)0 as ivell as locating the outlet
conduit to be alianed with the downstream air flow conduit.

Additionally, or alternatively. flanges 1370 may allow a
user Io gnp and/or marupulaic prc-molor )ilier assmnbly
1300 without having to come uiio contact with prc-motor
Iilicr 1320. which may become dirty during usc.

Optionally, one or more support prnjections may be
pmvided on one or both ends of pre-motor tilter assenibly
1300. In the illustrated example. a pair of support flanges
1372 extend from opposite lateral sides of outlet conduit
1342. Flangcs 1372 may I'acllltaic thc supporl and/or align-
ment of pre-motor )ilier assembly 1300 within a prc-motor
Iilicr cluunbcr. For example, in Ihc illusimicd cxmnplc thc
flanges 1372 may be configured to rest on corresponding
support surfaces provided at the ieaovard end of the pre-

motor liltcr chiunber. As shown ui FIGS. 15-17. surfaces
)3)3 are fnrmed in end wall )344 of the pre-motor filter
clmnlber )310. Also, a surface )31) is formed in the oppos-
ing end wall 1312 ln this arrangement, as pre-motor biter
assembly 1300 is lowered into the pre-motor filter chamber
1310, surfaces 1313 are conhgured to come into contact with
and support flangcs 1372.;md surface 1311 Is coniigurcd io
COIUC llllo Coll(11CI %1(h Bill BUppolt OUIWBrdly plo)CCllllg
portion )363 of filter support member 1340. thereby pm-

in moting a predetermined vertical position and/or angle of
pre-motor filter assembly 13(N) relative to the pre-nlotor
filter housin 1310.

In the illustrated embodiment, filter support member 1340
ftncluding outlet conduit 1342, main body portion 1350, and

ii cnd v all 1362) is a onc pnxc assembly fog. Intcgmfly
formed) In alternative embodiments. filter support menlber
)340 may be constructed from two or more parts

While in the illustrated example the pre-niotor filter )320
and the filter support member 1340 are co-axial, this may not

lo be the case in alternative embodiments.
A» illustrated m FIG. 22, a downstream or iennulal cnd

1344 of Ihc outlci conduit 1342 is at an angle 1357 to d

direction nf air flow thnnifh the outlet conduit (e g. gener-
ally parallel to a central pre-motor filter axis )325 and/or a
central filter support inember axis )355) Outlet conduit
1342 mates lvith air conduit 1246, which provides the air
outlet 1242 fmm pre-motor filter chamber 1310. As dis-
cussed subscqucntly; the uilet end of outlet conduit 1342
may bc sinu)arly ang)cx).

ln An advantage of the terminal end of the outlet conduit
bemg at an angle of to a direction through the outlet conduit
is that the removable filter assembly may be positioned
subst mtially flush against a downstream air conduit (e.g. a
conduit that leads to a suction motor) having a similarly

li angled terminal end vathoui rcquinn lateral movcmcni of
thc outlet conduit Iowards other conduln For example, Ihc
liltcr assembly may bc moved In a direction substannally
perpendicular tn the direction of airflow fe g. vertically
upwardly in the orientatinn of I'IG I I) Such an arrange-

do ment may. for example, facilitate the use of a gasket or other
sealin member between the ends of the conduits to provide
an improved seal bciwccn thc condults. For example, if Ihc
tcnninal cnd of the outlet conduit werc perpendicular io a
direction of airflow through ihc conduit, movuig the Iiltcr
assembly in a direction substantiafly perpendicular to the
direction of airflow may shear or otherwise danmge a
flexible or othetwise defomlable gasket (e g. an elastomeric
gasket or the like) provided at the end of the conduit to
which ihc outlet conduit is Io bc aligned

o Al(Cmallvelv, OI Bddlilollallyl BUCh Bll BlldllgCIIICIII nlav
climlnatc thc nccx) for a biasulg or other rctmmng mecha-
nism tn exert a tilrce on the tilter assembly to maintain a seal
between the conduits. I 'or example, If the terminal end of the
outlet conduit v,ere perpendicular to a direction of airflow

. 1 through the conduit, to avoid damaging a gasket or other
scaling mcmbcr bctv,ccn Ihc conduit ends. at least Ihc linal
motion to align thc conduit ends may bc in a direction
pard))el Io d duecnoll of Mltlov 'broligll fllc colldUln Ill siich
a situation, it may be necessary to maintain the application

an of an axial force to the pre-motor filter assembly in order to
maintain an adequate seal.

As illustrated in FIGS. 11 to 17, a terminal end 1Z41 of the
tres(cd air conduit 1246 may also be opnonally pmvlded ai
an angle 1257 face FIG. 11) to a dirccnon ol'air flow tluough

ai thc trcatcd air conduit 1246 thai leads to thc suction motor
)200. In the illustrated example, the angle )257 is about the
sante as the angle 1357 between the direction of air tiow
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tltiough Ihc outlet condui( 1342 ol Ihc prc-motor liltcr
assembly and the terniinal end 1344 of the outlet conduit
1342. 'I his arrangement allows the outlet conduit 1342 and
the treated air conduit 1246 to cooperatively define a gen-
erafly linear air flow passage despite the an led terminal
ends of the respective conduits.

Optionafly, a gasket 124'7 or other aeahng mcmbcr may bc
provided to help provide a subsiannally mr ught seal
betcveen the terminal end 1344 of the outlet conduit 1342
and the terminal end 1241 of the treated air conduit 1246 In
the illustrated example, the gasket 1247 has a generally
consistent axial len th about its perimeter. e.. to facihtate
a seal bet~can the ends 1344. 1241 that are enemfly
parallel to each other duc Io angles 1357, 1257 being about
the a;mic. Altcmutii cly, gasket 1247 muy have a variublc
axial lmigth about its perinieter, e g to facilitate a seal where
angles 1357. 1257 are different front each other (e g. where
ends 1344, 1241 are not parallel.

Another advantage of the terminal end of the outlet
conduit and the Inlet end of conduit IZ46 being ut an angle
to a direction Ihrough Ihc outlet condui1 is Iha1 Ihc outlet fucc
of Ihc pre-motor li 1 ter assembly may bc pl a eccl onto (he inlet
or upstream face of conduit 1246 during insertinn of the
pre-inotor filter assembly I'urther. when dnor 1330 is placed
in the closed position, the engagenient of inv ardly extend-
in projection 1338 and flanges 1370 may apply sufficient
pressure to seal the end face and inhibit leal cge out of the
all BOV'oiidilils.

Another advanui c of Ihc Icrnunal mid Of Ihc outlet
conduit being at an angle of to a direction through the outlet
conduit is that the removable filter assenibly may only be
pnsitionable within the surface cleaning apparatus in a single
pre-detemiined orientation, hi other words. a user muy only
be able to mount to the pre-motor filter ascembly in a single
onmitation relative Io thc surface clmunng apparatus. Tlus
may present. for example. Ihc prc-motor Iiltcr Ibom being
installed c.g. upside-down lrom iIs dcsigncd orienIalion. or
othetwise mis-aligned. Accordingly, an asymmetric pre-
motor filter media may be provided without the risk ofa user
improperly positioning the filter within a surface cleanin
apparatus.

II will bc apprimiatcd that some ol the mnbodimcnts
ilisClosCd IICICIII IIIBy Iio( UBC allv Of IIIC IL'BIIIICS Of 111C

prc-motor (ilier assembly disclosed hercui and (hat, ui those
embodiments, a pre-niotor tilter of any kind kmiwn in the art
may be used. or a pre-motor tilter inay not be pnivided

Inclined Battery Pack
The following is a description of different features of a

hand vacuum clcancr with an inchned battery pack. These
li:a(urea may bc used by themselves in any surl'ucc clc;uung
apparalus or in any combination or sub-combmufion with
any other feature or features described herein lior example,
any of the battery pack contigurations described herein may
be used with any of the air flow paths. pre-motor filter
assemblies, relative positioning of the suction motor and
energy storage mmnbcrs, battery pack configurations. air-
flow cooluig minligurauona, and other fbaturcs descnbcd
IICICIII.

In accordance with this feature, an upper end of the
battery pack may be mclined in a foi ward direction. Accord-
in ly, the lower end of the battery peel may extend further
reanvardly. If the dirt coflection region is located adjacent a
forward face of thc battery pack, then Ihc dnt collection
region may cxtcnd further rearwardly, Ihcrcby cimbling a
lillgCI'lllt C011CCtloil rcgloil 10 bC plovlihxl.

It will be appreciated tlmt, in many einbodiments, power
may be supplied to the hand vacuum cleaner 1000 by an

ch:CtllCIII Cord COIIIICCILxl 10 IIIC llaild VBCUUIII (Ilo( sllowti)
tlmt can be connected tn a standard wall electrical outlet In
such embndiments. the suction motor 1200 and other elec-
tronics may nut on A( power supplied from a wall socket
In accordance cvith this feature, alternatively, or In additioli
to being pocvered by an electrical cord, the hand vacuum
clcancr nniy include one or morc onboard power sources.
Thc power sources may bc any suitable dcvicc, uicluduig.
for example nne or more battenes Optionally, the batteries

in and battery packs may be rechargeable or may be replace-
able, nnn-rechargeable batteries

Battery pack 1500 may include any suitable number of
cells 1510. and may include, for example, lithium ion battery
cells. Any mmibcr uf cells may bc usixl Io create a power

ic source havuig a dcsircd voltage and mirrent, and any type of
battery niay be used, including NIMI I, alkaline. and the like
Battery pack 1500 may be of any known design and inay be
electrically connected to the hand vacuum cleaner by any
means knov:n in the art.

Io FICiS. 32 to 34 exemplify a battery pack 1500.
cxmnplfficd, battery pack 1500 has mi upper cnd 1506, a
lower cnd 1508. a front fwc 1502. und a rear fwc 1504. In
the illustrated example. battery pack 1500 is generally
rectangular, but alternative embndiments may have any
suitable shape.

In the illustrated examples, battery pack 1500 has a power
couplm 1540 for supplying power (e.g charging) the cells
1510. Any suitable power couphng may be used, for
cxillllplC, II fClllillC COUpllllg CoilllgUICd 10 ICCCIVC a lllalC

cn coupling of an electrical cnrd that is connectable to a source
of A('r I)(: power, such as a household pow:er socket
Optionally, power couplin 1540 is accessible when the
battery pack 1500 is electrically connected to hand vacuum
clemier 1000. An advantage of such a configumction is that

Ic thc bat(cry pack may bc cluirgcd without rmnovuig it I'rom

thc hand vacuum cleaner 1000. Another advantage Is thai II

may allow for cordcxl opcrauon of hund vacuum cleaner
1000 when the power cells 1510 are substantially or coni-
pletely discharged, as pmver may be supplied to the suction

co motor via po~er coupling 1540 instead of (or while) char-
ing the cells 1510

Optioimlly, thc battery piwk 1500 may bc removable I'rom

thc rest ol thc hiuid vacuum using any mccharusm known in
thc art. Rcfcrnng to FIGS. 28 and 29, thc illustrated exmuplc
battery pack 1500 is conhgured to be removable by sliding
the battery pack downward through an aperture 1590 (see
FICi. 31) pmvided in the lov er end 1008 of hand vacuum
1000. Optionally, one or more guiding features may be
provided on onc or both of thc hand vacuum 1000 and Ihc

0 buttery pack 1500. As illustrated In FICi 33, a pair of
longituduial ndgcs 1520 is proc idcd on Ihc i)out lice 1502
of battery pack 1500. Rid es 1520 are configured to be
slidably received in corresponding grooves 1525 on an inner
face of aperture 1590 (see FICi. 29) Ridges 15ZO and

. I grooves 1525 thus cooperatively assist in aligning the bat-
tery pack as is it muvcd upwardly into and/or downwardly
out of apciturc 1590.

In Ihc illustrated cmboduncnt, thc upper cnd 1506 of Ihc
battery pack 1500 is pmvided cvith a plurality of electrical

an connectors 1530 that can inter-engage with conipatible
electncal connectors 1580 on the main body 1010 (see e..
FICi. 29). Enga ement betv'een the electncal connectors
1530 and 1580 can provide mi clcctncul connimnon bc(ween
thc battcncs 1510 and thc suction motor 1200, and opnon-

ac ally other clcctronica. such as display dcvicc 1070. In Ilus
arrungenient, removing the battery pack 1500 intermpts the
supply of power to the suctinn motor 1200. and the suction
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motor 1200 is uot opcrablc when the baucry pack 1500 is
detached. It will be apprecmted that electrical connectors
1530 may be located elsewhere on the battery pack.

'lhe battery pack 1500 can be secured to the rest of the
main body 1010 using any suitable attachment mechanism,
including mechanical latches. retention catches, or any other
macha iu am atui chmcut structure capable of bcuig rcl cased fo
discngagc and rcmove the bat(cry pack. Optioiudly, onc or
more actuators fiir releasing the attachnient niechamsm may
be provided on the main body 1010 (and remain v ith the
main body when the battery pack is removed). or alterna-
tively may be provided on the battery pack 1500 such that
the actuator is removable with the battery.

Rcfcrfing to FIGS. 9 and 33, in fhc illustra(cd example
bat(cry pack 1500 is conligurcd to bc rclcasably scmurcd to
hand vacuum 1000 using a single latch at the lov er end
1506. 'Ihe latch can be released by pressing the release
actuator that is pmvided in the fomt ofbutton 1550. Pressing
reanvardly on the button 1550 results in a disengagement of
a tab 1552 from a corresponding retaining surface 1523
provided proximate to and facuig towards uperfurc 1590.
Thc button 1550 is mounted to thc lower cnd 1506 of be aery
pack 1500. and is removable with the battery pack.

Alternatively. a release actuator inay be provided on the
main body 1010 of the hand vacuuni cleaner. and a corre-
spondin retaining surface may be provided on the battery
pack 1500. For example, in the example illustrated in FICi.
36. a retaining surface 1523 is pmvided on a rcur face 1504
of bat(cry pack 1500, slid is it lllovdble wi1h (hebe((cry pack.
A release actuator that is provided in the form ofbutton 1550
is positioned on the main body lf)10 of hand vacuum 1000
Pressing forwardly on the button 155() results in a pivoting
and disengagement of B tab 1552 from retaining surface
1523.

Optionally, the baucry pack 1500 may bc configured so
that it can bc coruicctcd fo one or morc other dcviccs/
apparatuses, iu addition to thc hand vucuum 1000. For
example. the same battery pack 150f) that is used ivith the
hand vacuum could be coiuiectable to another vacuuni,
power tooL cleamn device (such as a mop. steam cleaner,
carpet extractor, etc.) or any other suitable device to power
the other device(s) tha( the ba(tery pack can be mnuiccfcd fo.

Optionally, the battery pack 1500 may have onc or morc
output dcviccs to c.g. provide an uidicauon ol a status ol'hc
battery pack and/or of one or niore of the individual battery
cells 1510. I'or example. one or more visual indicators such
as LEDs and/or an audio output device such as a speaker
may be provided. In the example illustrated in FICrb 32, a
number of LEDs 1560 arc provulcd along un cdgc between
a rear I'acc 1504 and a side I'acc of thc bat(cry pack 1500 An
advantage ofpositioning 1hc outpu1 dcviccs alon an cdgc of
the battery pack is that the uidicators may be visible front u

greater range of relative orientations than if they v ere
positioned on a single face of the battery pncl .

As illustrated in FICi. 4, another advanta e of positionin
the LEDs 156011-1560c proxunafc a side cdgc of a rear fucc
1504 is tlrdt they may bc morc readily visible to a user
holding thc lrdnd vacuum clcancr 1000 m front of them.
Accordingly. a user may be able to see the I liDs 1560a-
156()c ivhile using the lwnd vacuum without havmg to
re-orient the hand vacuum cleaner from a typical in-use
po St(loll.

As discussed above, baucry pack 1500 may mcludc any
suitable number of individual be aery cells 1510. In example
illustrated in FIG. 34, baucry pack 1500 contains 7 cells
151()ir-15105 liach cell 1510 is genenslly cylindrical, and
the cells are arranged in a generally linear conhauration (in

a colunui) along Uic height of baucry pack 1500. Ivlorc
specifically. cells 1510a to 15(Of are arranged with their
central longitudinal axes positioned along a battery pack
axis 1505 that in the illustrated example is parallel to a front
v all 1501 of the battery pack 1500, and cell 1510g is
positioned with its central longitudinal axis offset rearward)y
Ir'ou1 BX1s 1505.

A» shown ui FIG. 10. in thc illustrutcd cxamplc baucry
pack 1500 extends upwardly and forwardly when the upper

io end of the liand vacuum cleaner is positioned above the
lower end of the hand vacuum cleaner. I 'or example, battery
pacl axis 1505 is at an angle 1507 to the horizontal when the
inlet conduit axis 1035, cyclone axis 1115. biter axis 1325.
and/or suction motor axis 1205 is generally horizontally

is onmitcd. For example. baucry pack axis 1505 may bc
generally parallel to a handle axis 1025 (see Iil(i. 31).

Also, in the confi uration shown in Iii(i. 10, a portion
1123 of the dirt collection chamber 1122 adjacent the rear
end wall 1124 of the chamber 1122 is located below a

zc portion of the battery pack 1500. An advantage of this desi~at
(1 c. piuvldlllg Bf Icilst soiuc vertical overlap bctwccil all
energy storage mcmbcr and a dirt collection region) is 1haf
it nmy help provide a relatively larger dirt chamber capacity
while helping to reduce the overall size of the hand vacuuni
1000.

In the illustrated example. the rear end v all 1124 of the
dirt collection chamber 1122 is at an angle to the vertical. As
shown. rear mid wall 1124 is generally parallel to the I'ron(

wall 1501 of thc bat(cry pack 1500 und to the battery pack
io axis 1505. although in alternative embodinients they may

not be parallel.
Also, when the inlet conduit axis 1035, cyclone axis 1115,

filter axis 1325. and/or suction motor axis 1205 is generally
honzontally oriented, a lov er end of the front face 1502 is

is positionix! rearward of mi upper portion of thc Iron( face
1502.

It v ill bc apprccia(cd that thc dirt collcctiou region mdy
be of various shapes which occupies some or all of the
additional volume created by orienting the battery pack 1500

dc such that the lower end extends f(tither reanvardly.
It will be appreciated that some of the embodiments

disclosed herein may no( usc thc inclined micrgy stora c
members as disclosed hercui and that, in those embodi-
ments. Bny suitable positiomng of thc oner~ storage mem-
bers, if provided. may be used.

Positioning of Suction Motor and linergy Storage Meni-
ber

The following is a description of different features of a
hund vacuum clcmicr with a suction motor posifioncxl dn

o upper cnd of a forwardly-incluicd handle aud rearward ol af
least some of the cncrbg storage mcmbcrs. These li:dtures
nmy be used by themselves in any surface cleaning appa-
nstus or in any combination or sub-combination with any
other feature or features described herein. For example. any

. 1 of the relative positioning of the suction motor Bnd ener y
storage mcmbcrs descnbed herein muy bc used with any of
thc air flow paths. prc-mo(or filter asscmblms, uichncd
buttery packs. baucry pack conligurations, airffow cooing
configurations, and other features described herein

so In accordance with this feanire, the batteries and the
suction motor may be positioned so as to reduce the torque
expenenced by a user operating the hand vacuum cleaner.
For cxmuplc, by positiomng a sucuou motor posifioncxl at or
rciirw Bid of all lip pet 1 ud of a forwardly'-lucl lllcx! lid lldlc d lid

ss rearward ofaf le mt some of (he cncr y storage mmnbcrs, ihc
weight of the suction motor may partially counterbalance the
weight of the batteries.
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As previously discussed, in some cmbodimcnts, battcmcs

used to power the hand vacuuin cleaner 1000 may be
pmvided at a single location, for exaniple as one large
battery pack 1500 that may include any suitable munber of
cells 1510. and may include, for example, lithium ion battery
cells.

Optionally, a bat(cry pack 1500 may bc positlollixl silcll
that some or all ol'hc bat(cry cells 1510 arc positioned
ficmvard of a suction motor In this configuration. the distri-
bution of the weight of the battery pack 1500 and the v eight
of the suction motor 1200 niay atfect the hand feel and/or
perceived balance of the hand vacuum 1000.

In the exmnple illustrated in FIG. 10. suction motor 1200
is posiuoned rearward of cell ~ 1510a, 1510b. 1510c. 15(Or/,
and 1510e of bauery pack 1500. In the example illustrutcd
in Iil(i. 43, suction motor 1200 is positioned reanvard of
cells 1510a. 1510b. 1510d, 1510e, and 1510g nf battery
pack 1500. In the examples illustrated in Iil()S. 36, 40. and
47, all of cells 1510a-1510f are positioned forward of the
suction motor 1200.

Sucuon motor 1200 is preferably positioned at thc upper
cnd of a forwardly uichncd handle 1020, as shov,n in thc
illustrated embodiments. although it may alternatively be
pnsitioned reanvard of the upper end of the handle or at the
lower end or at a mid-point of a handle Additionally. or
alternatively. the handle 1020 may be enemlly vertical or
may be reariiardly inclined.

Optionally, a bat(cry pack 1500 may bc positlollixl silcll
that a volume dclined by thc baucry cells 1510 is positioned
such that an axis of rotation 1115 of a cyclone chamber 1110

may intersect such a volunie when the battery pack is
secured tn the main body lfilf) I'or example, the cyclone
chamber 1110 may be oriented horizontally. nnd the battery
pack 1500 may be positioned rearward of the cyclone
chamber. An ixlvmttagc of such a conliguration is that it nuiy
facilitate a more mimpact design of huml vacuiun 1000

It will bc apprimiatcd that some ol the mnbodimcnts
disclosed herein may not use the relative positioning of the
suction motor. handle, and energy storage members as
disclosed herein and that. in those embodiments, any suit-
able design may be used.

Nested Energy Storage Mcmbcrs
lhc lollowing is a dcscnption of dillcrcnt lee(urea ol a

hand i acuum clcmtcr having an energy sioragc member (c g.
a battery pack that includes one or more battery cells) that
is positioned reanvard of a dirt collection region and at least
partially underlies at least a portion of one or both of a
cyclone chamber and a pre-motor biter. These feanires may
be used by themsclvcs in any surface clcamng apparatus or
in any combutation or sub-combuiaiion with any other
li:aturc or fimturcs descnbcd hcrcut. For example. any ol'hc
battery pack configurations described herein may be used
with any of the air flow paths, pre-niotor filter assemblies,
relative positioning of the suction motor and energy stomge
members. inclined battery packs, airflow coolin ~ configu-
rations, and other fi:a(urea dcscnbcd herein.

In;wcorda ace w ith this fi a(urn, the some or all of a ba I I cry
pack may bc locauxl beneath some or all of a cyclone
chamber and/nr a pre-motor filter lior example, the dirt
collection region may be contigumd to enable the battery
pack to nest or partially nest therein. Accordingly, the ovemll
length of the hand vacuum cleaner (in the fonvard/rearward
dtrccttonj may be reduced, thereby provnlmg a morc com-
pact llillld vacilillll ck:aller.

As previously discussed, in some cmbodimcnts, battcmcs
used to power the hand vacuuin cleaner 1000 may be
pmvided at a single location, for exaniple as one large

battery pack 1500 tlmt nuiy include any suitable numberol'ells

1510, and may include. for example. lithium ion battery
cells.

Optionally, a battery pack 1500 may be positioned such
that at least a portion of the battery pack 1500 is nested
vertically spaced from a dirt collection region 1122. For
example, at least a poruon of the bat(cry pack 1500 may
undcrlic at least a portion ol one or both of a cyclone
clmniber 1110 and a pre-motor tilter 1320 In such a con-

in figuration, the overall size or length of the hand vacuuni
1000 may be reduced

For example. as illustrated in the embodiment of FIGS. 36
and 40. as well as the emboidiment of FICi 43, a battery pack
1500 is positioned rearward of a dirt collection region 1122.

ii and thc cntirc bat(cry pack 1500 is below a rearward portion
of a pre-motor filter 1320

In the example illustrated in I i I(IS 47, a battery pack 1500
is pnsitioned ream ard of a dirt collection region 1122, and
below n rearward portion of the cyclone chamber and below

zn the pre-motor filter.
A» discussed previously, baucry puck 1500 may include

any suitable number of uidividual battery cells, and thc
individual cells may be arranged in any suitable con(igura-
tion Fnr example. seine n f the energy storage members (i.e
individual battery cells 1510) may be armnged one above
another and some may be arrmiged one behind another, e..
v ithin a single battery pack 1500. For example. the ener y
storage members witlun a battery pack may bc arranged in
at least two colunuts in thc forward/rearward direction.

in Accordingly, the battery pack may have a reduced height so
as to assist in nestin the battery pack under a pre-niotor
filter and/or a cyclone clmmber An advantage of such
confi urations is that they may help provide a compact
overall desi n without adversely afi'ecting the hand feel

si and/or pcrccivcd balmicc of the hand vacuum.
As illustrated in FIG. 47, cells 1510a-1510g are arrangixl

gcncrally in two luicar colunms of cells. Spccilically, cells
1510u, 15(ii, 1510e, and 1510g are arranged in a hrst
generally vertical cofuinn along a column axis )505n that in

an the illustrated example is adjacent and generally parallel to
a fmnt wall 1501 of the battery pack 1500, and cells 1510b.
1510d, and 1510/'are arranged ui a second generally vcr(ical
colunut along a column axis 1505b that ui tlm illustratixl
example is adjacent;md generally parallel to a rear wall
1503 of the battery pack 1500.

As illustrated in Iilfi 43, cells 151()ir-1510g are arranged
generally in three linear colunms of cells. Specifically. cells
1510b and 1510e are arranged in a first enerally vertical
colunut along a column axis 1505a that ui tlm illustratixl

o example ia adjacent mtd gcncrally parallel to a fmnt wall of
thc battery pack 1500, cells 1510u, 1510d, and 1510g arc
arranged in a second generally vertical column along a
colunm axis 1505b positioned reanvard of and generally
parallel to column axis 1505a, and cells 1510c and 1510fare

. a arranged in a third generally vertical colunm along a colunui
axis 1505c positioned rearward of and gcncrally parallel to
colunut axis 1505b.

It will bc appreciated that some of thc cmbodimcnts
disclosed herein may not use the nested energy storage

an men)bere as disclosed herein and that, in those embodi-
ments. any suitable positioning of the enersy storage mem-
bers. if provided, may be used.

Airfiou Coolutg ol'i Energy Storage Chiunbcr
Thc following is a descnption ol'ifihrcnt features ol a

ai hand vacuum cleaner luiving an airfiow path ui wluch air
exiting a cyclnne chainber impinges on a wall of an energy
stonnge chamber. 'I'hese features may be used by themselves
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in miy surface clem»n apparatus or in miy combmalion or
sub-combination with any other feature or features descnbed
herein I'or example. any of the airflow contigurations
described herein may be used with any of the air flow paths,
pre-motor filter assemblies. relative positioning of the suc-
tion motor and energy storage members. inclined battery
packs. bat(cry pack configumtions, mid other features
dcscnbcd hcrmn.

Optionally, at least a pornon of an air flow path benveen
the dirty air inlet 1030 and the clean air outlet (040 niav be
directed against a ivall of an energy storage chamber. I'or
example. a cyclone air outlet may face a wall of an ener y
storage cfmtuber, whereby air exiting the cyclone chamber
impuigcs on thc cncr y storage chamber v all. In such a
conligurauon. an airflow genera(cd by suction motor 1200
floiving against and/or over such a wall may help cool one
or more energy storage members positioned v ithin the
energy storage chamber lior example. energy storage men&-

hers may include chemical batteries. such as lithium-ion
batteries. that produce heat while being dischar ed (e g.
wlulc supplying power to lhc hand vucuum 1000). By
directing a stream ol air directly at, or at an angle lo, a wall
of a battery chamber, any boundary layer of air (which may
acl as an insulator) or laminar flow alono a wall of a battery
chamber is disnipted, thereby enabling enhanced cooling

It will be appreciated that the battery pack may be
provided in a chamber that receives a battery pack. Accord-
ingly, there may be two walls bclwccn flic impinguig mr
stream mid thc battcncs, i.c., a wall ol'lhc battery peel and
a ivall of lhe chamber in which the batter pack is received.
Ptovided the walls contact each other or are adjacent, the
impin in air stream will pmvide a cooling etfect

For example. in the examples illustrated in FICr'sk 36 and
40, cyclone air outlet 1130 fbces a rear wall 2236 of the
upflow duct or conduit 1230 that dircs:ts air upwardly
towards a prc-motor lillcr 1320. In these cmbodimcnts, rear
eall 1236 is also a front wall of a rimcss ui which baucry
pack 1500 is positioned 'I'hat is, rear ivall 1236 is a wall of
an energy storage chamber in which one or more energy
storage members (e.g. individual cells 1 51 0 and/or a battery
pack 1500 containin a plurality of cells 1510) are posi-
lioiicd.

Il will bc apprimiatcd thai some ol the mnbodimcnls
disclosed hcrcin may nol use lhc airflow coolmg ol an
energy storage member as disclosed herein and that. in those
embodiments, any suitable airfloiv design inay be used.

As used herein. the wording "and/or" is intended to
represent an inclusive- or That is. "X and/or Y" is intended
to mean X or Y or both, for cxmnple. As a lbrflier ex;unplc,
'*X. Y, mid/or Z" is intcndcd lo mean X or Y or Z or any
combuialion thereof;

While the above description describes features ofexample
embodiments, it ivill be appreciated that some features
and/or functions of the described embodiments are suscep-
tible to modification without departing from the spint and
pnnciples of opcrauon ol'hc described mnbodimcnis. For
example, the venous chardclcnstics wluch arc descnbcd by
meims of the represmilcd embodiments or cxamplcs muy bc
selectively combined with each other. Accordingly. what has
been described above is intended to be illustrative of the
claimed concept and non-limiting. It ivill be understood by
persons skdled in the art that other variants and modifica-
tions may bc made without dcparung from flie scope of thc
invention as dclincd ui thc claims appcndixl hcrelo. Thc
scope of lhc clanus should not bc limiicd by the prcfcrrcd
embodiments and exaniples, but should be given the broad-
est interpretation consistent with the description as a wlxile

is

s I i

Wlmt is claimed is.
I A lmnd vacuum cleaner having a front end, a rear end.

an upper side and a lower side, thc hand vacuum cleaner
comprising

(a) an air flow passngc exlenduig Irom a dirty air uriel
provided at the front end to a clear air outlet provided
at the rear end;

(b) a vacuum cleaner body comprising a suction niotor
positioned in the air flow passage, a front end, a rear

1 I i
ciid diiil a liaiiiflc;

(c) a cyclone unit positioned in the air flow passage
upstream from tlm suction motor, thc cyclone uiul
cmnprising a cyclone having a front end, a rear end. a
cyclone axis of rotation cxtendui bclwccn lhc Iron(
and rear ends of the cyclone, the cyclone unit further
comprising an axially extending cyclone unit wall
v hich extends to a front end of the cyclone unit, the
front end of the cyclone unit comprising a front door
that is movcablc bclw ccn a closed position and an open
position: and.

(d) a lock securmg lhc front door in lhc closed posilion.
the lock comprising an acnmtor, ivherein the actuator is
spaced toivards the rear end of the cvclone

2 I'he hand vacuum cleaner of claim I fiirther coinprising
a pistol grip handle wherein the actuator is located at an
elevation of an upper end of the pistol grip handle and
forward ol'hc pistol gnp handle

3 Thc hand vacuum clcancr of claim 2 further compnsing
sn a battery pack wherein lhe actuator is axmlly located adja-

cent a forv'srd end of the battery pack
4 I'he hand vacuum cleaner of claim 3 fiirther coinprising

an enclosed fin er ~ip area.
5 The hand vacuum cleaner of claim 4 is herein a battery

is puck mounl lorms pari of lhc cncloscd linger gmp arcs.
6 Thc hand vacuum clcancr of cluun 2 whercui a pistol

gnp axis ex(cadi fluough thc pistol np lrdndlc from a lower
end of the pistol grip handle to an upper end of the pistol grip
handle and the pistol grip axis intersects the suction inotor

do 7 The hand vacuum cleaner ofclaim 6 wherein the pistol
grip axis and the cyclone axis of rotation intersect within the
hund vacuum cleaner.

8 Thc Immi vacuum clc uter of clmm f whcrcui thc I'ron(

door has a door first end whwh is rotatably mounted io a
front end of the cyclone unit wall and an opposed securable
end nnd the lock further comprises a latch that is located at
an elevation of the opposed securable end.

9 The hand vacuum cleaner of claim I v herein the
cyclone unit wall terminates at mi opmi cnd, lhc open cnd is

o closed by the front door, wherein all ol'hc open cnd is
opcnix! when the front door is ui thc opmi position.

10. A hand vacuum cleaner having a front end, a rear end,
an upper side and a lmver side. the hand vacuuni cleaner
ciiiiiprisilig:

. s (a) mi air flow passage extending from a duty air inlet
provulcd al lhe front end lo a clear air outlet provxhxl
al ilia I car eiid,

(b) a vacuum cleaner body compnsing a suction motor
positioned in the air flow passage, a fmnt end and a rear
end and a handle;

(c) a cyclone unit positioned in the air flow passage
upstream from the suction motor, the cyclone unit
coiiiprisiiig ii cy'cleric liaviiig a fi'oiit ciid, a Icar ciid, d

cyclone axis of rotation cxtendui bclwccn lhc Iron(
ss mid rear ends uf lhc cyclone, lhc cyclone uml further

cmnprising an axially extending cyclone unit wall
v hich extends to a front end of the cyclone unit, the
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front end of thc cyclone uiul comprismg a front door
that is mov cubic bctw ceo a closed posiuon and nn open
poslllon:

(d) a pistol grip handle; and,
(e) a lock securing the front door in the closed position,

the lock comprising an actuator, wherein the actuator is
localixl al un clcvauou ol'an upper end of Ihc pistol up
lumdle and lorward ol Ihc pistol grip lmndlc.

11. The hand vacuum cleaner of claim 10 wherein a pistol
grip axis extends through the pistol grip handle from u lower
end nf the pistnl grip handle to the upper end of the pistol
grip handle and the pistol gnp axis intersects the suction
nlotol;

12. 'I'he hand vacuum cleaner of claim 11 wherein the
pistol rip axis and the cyclnne axis of rotation intersect
within the hand vacuum cleaner.

13. The hand vacuum cleaner of claim 10 further com-
prising a battery pacl wherein the actuator is axially located
adtacmit a forward mid of llm baucry pack.

14. Thc hand vacuum cleaner of cluun 13 fiirthcr com-
prising an encloscst finger grip area

15. Thc hand vacuum clemicr of claun 14 whcrcm d

buttery pack mount fonna part of the enclosed linger grip
al'Cd

16. Thc hand vacuum cleaner ol'lena 14 whcrcui Ihc
dcullitor Is spdced Inwards thc I'car ciid of lllc cyclone.

17. The hand vacuum cleaner of claim 10 v herein the
„, front door has a door first end which is rotatably molulted to

a front cnd ol thc cyclone unit w all and an opposed securable
ciid ilild thc lock lilrthcr coiliprlscs d latch liat is located al
an elevation nf the opposed securable end

18. Thc hand vacuum cleaner ol'lena 10 whcrcui Ihc
is cyclone unit wall terminates at mi opmi cnd, thc open cnd is

closed by the front door, wherein all of the open end is
opened when the front donr is in the open positinn

v v s
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