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filed on Mar 3, 2011. now U 8 Pat No '),265,395. and
which is B coirtiotiatioil ill part of U.S paieitt Bpplicotioil Scr.
No 12,'722.705. filed Mar. 12. 2010, now U.S. Pat. No.
8.578,555„ the entirety of each of which is incorporated
herein by reference.

I

I'II(I,D Oli iNVI IN'I'ION

The disclosure rekttes to surface cleaning apparatuses,
such as vacuum cleaners.

zo

INTRODUCTION

The following is not an admission that onythii&g discussed
below is pnor art or part of thc common general know lcdgc
of pcrsoits skillcil iii tltc Bit

Various constnictions for surface cleaning apparatus such
as vacuum cleaners are know:n. ( urrently, many surface
cleaning appamtus are constructed usii&g ot least one
cyclonic cleanin stage. The air is drawn into the vacuum
cleaner tiuough a dirty air inlet and conveyed to a cyclone &o

inlet. The rotation of theair ui ihe cyclone chmnbcr results
in some of the paruculatc matter in Qieairflow strcmn beutg
disentrained front tbe airflow stream. 'Ibis material is then
collected in a dirt collection chamber. which may be at the
bottom of Ihe cyclone chamber or in a dirt collection &I

chamber exterior to the cyclone chamber (see for example
WO2009/026709 ond U.S. Pat No. 5.078.761). One or more
additional cyclonic cleaning stages BntVor filters may bc
positron&xi downstream from the cyclone cl&amber.

SUMMARY

11&c li&llowing summary is provided lo inlroduce thc
reader io thc morc dctailcd discussion to follow. Thc siun-
mary is not intended to limit or define the claims.

Accordin to one aspect. a hand surface cleaning appa-
ratus is pmvided that may be operable for on enhanced
period of time without o significant reduction is air flow Into
thc dirty mr udck In accordance with ibis aspect, a pre molor
lillcr with mdtnnced surface arcs lransvcrsc lo Ihe direction o

ol mr flow is providixl.
1'ypicaily. a surface cleanmg apparatus such as a hand

vacuum cleaner has a pre-niotor filter and a post motor filter.
The post motor filter may be a HEPA filter. In such o case,
the oir discharg&ed from the clean air outlet of the ulut moy &s

bc comparable to ilmt dmchargcd from a full size vacuum
clcancr. As thc HEPA lilter is used. thc mr flow lluough thc
umi will decrease and thc suction provided by the unit will
decrease. 'Ibis can impact upon the cleaning perfonnance
achieved by the vacuum cleaner. 'Ii& counter this, a larger io
suction motor may be prnvided. However. tlmt v ould
increase the hand v eight of the unit. A pre-motor tilter
rcxluccs thc lcvcl ol'ntrained dirt that will reach the HEPA
lilicr. Howcvcr, thc liltcr will become clogged with use.
Iilclctisiiig llic siiifiicc Bled of 11&c Upstrcaili side of lhc Si
pre-nlotor filter extends the lifetime of the pre-motor filter
and may therefore enhance the life of a post nx&tor filter

,472 B2

Thc prc-motor liller may have an enhanced surface arcs of
its upstream side by configuring the pre-motor tilter to have
a larger upslrcam surface area then Ihul of'he suction motor
inlet end A pre-motor filter may be positioned in the suction
motor casing and may therefore have a diamctcr thai is about
the same as the diameter of the fan of the suction motor liy
configurin the pre-motor filter to overhe port ofone or more
additional coinponents of the unit, the surface area of the
upstream side is increased.

For example, a sucxton motor may bc positioned bcsidc a

cyclone chamber and extend in the same direction of the
cyclone chamber. Accordmgly, onc end of a cyclone chtun-
ber niay be adjacent the inlet end of the suction motor (e.g,
position&xi in about thc s;mie plane). The prc-motor Iilier
(preferably a foam filter and nlore preferably a foam filter
with a felt tilter downstream thereof) may be configured to
overhe part or ail of the cyclone chamber as well as part or
all of the suction motor. Alternately. or In addition, the
prc-i&tutor filtcl i&la&'verlie pais of llic oper& voluittc
between the suction nn&tor ond the cyclone chamber. If the
dirt colkution chtunber is exterior io thc cyclone chamber,
e g, it is positioned to occupy sonic of the open volume,
then thc pre-motor Iilier may alternately or ut addition
overhe part or all of the dirt collection chan&her Accord-
ingly. a prc-motor liller w ith an cnhauccxI surface arcs ol Ihe
upstream side may be provided without substantially
increasing the size of the unit. A biter with an enhanced size
may be provided by pmviding a biter that overlies part or all
of two or more of the suction motor. the dirt collection
chiunbcr and the cyclone chamber.

According to this aspect, a surface cleaning appamtus is
provnlcd. The htmd surface cleaning apparatus compnscs an
air tiow passage extendino from a dirty air inlet to a clean air
outlet. A suction motor is positioned ut ihe air flow path and
has an inlet end and an outlet end At least ime cyckme
chamber is positioned in the air flow path and has an
associated dirt collection chamber. a cyclone air inlet and a
cyclone air outiet. A pre-nn&tor filter is positioned down-
stream of thc cyclone chmnber and upstream of the suction
motor. The pre-motor filter has an upstream side ond a
dowustrctuu sale. Thc pre-motor filter ovcrlics at least a
portion of Ihc suction motor mtd thc cyclone chamber.

'I'he cyclone cl&amber and Ihe suction motor may be
positioned side by side and may have generally parallel
longitudinal axes.

The pre-motor filter may overlie at least half of the suction
motor ond thc cyclone Huimber Thc prc-motor Iillcr may
ovcrhc al least 75% of Ihc suction motor and Ihc cyclone
chiunbcn

I'he pre-motor filter may have a portion that is centered
over the suction niotor and a portion that overlies at least
half of the cycione chamber.

The upstream side of the pre-motor filter may face the
cyclone oir outlet and mt uriel duct of thc sucuon motor may
cxlcnd Ihrough thc prc-motor Iillcr lo the downstrcaut side
of lite prc-itiotor fillet;

'I'he cyclone air outlet nmy extend through the pre-motor
filter to the upstream side of the pre-motor hlter, and the inlet
end of the suction motor ntoy face the dov nstream side of
the pre-motor filter.

Thc hand surlhcc chmtuig apparutus may funhcr com-
pnsing an openable door positioned ut a side ol'hc hand
vacuum cleaner having ihe cyclone air outlet and thc uriel
end of the suction motor 'I he upstreant side of the pre-motor
filter may be visible ivhen the door is opened
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lllc pre-motor lifter may bc mmulted to at least onc of thc
cyclone chamber and the suction motor and the pre-motor
filtcl aliis'cntaul nl position when thc fool Is ilpcncd.

'lhe pre-motnr filter may be spaced from the donr and a
clrdmber nuiy bc providixl bc(ween die prc-motor filter and
the door.

BRIEF DESCRIPTION OF THE DRAIVIN(IS

Rcfcrcnce is made In thc dctaflcxf description to thc
dcconlpiinvlng ihdwulgs, ul which:

11Ci I is a perspective Illustration of an embodiment of a
surface cleaning apparatus:

FIG. 2 is a cmss section taken along line 2-2 in FICi. I:
FIG. 3 is a perspective Illustmstion of the surface cleaning

apparatus of FICi 1. showin a second openable door in an
open configuration,

FIG. 3A is a side plan view of the surlbcc clwuung
apparatus of I'ICi 1. showing a second openable donr in an
open configumltion;

FI(f. 3B is a perspective illustration of the surface clean-
ing apparatus of FICI. 1 showing a first openable door in an
open configuration:

FIG. 4 is a plan view of im altematc embodiment of a
surlhcc cleaning apparatus. showulg a second opcnablc door
in an open configumstion;

11Ci 4B is a plan view of another alternate embodmlent
of a surface cleaning apparatus, showing a second openable
door in an open configuration;

FIG. 5 is a cross section taken along the smne line 2-2
tluough ml altcroatc embodiment of a surface clwuung
appaliitlis,

FIG 6A is a plan view of an alternate embndiment of a
surface cleaning apparatus, sholving a first openable door in
an open configuration;

FI(f. 6B is a perspective illustration of the surface clean-
ing appamstus of FICi 6A:

FIG. 7 Is a perspcctivc Illustration of dn alternate embodi-
ntcnt 01 d sulfiicc clcanulg appaldius,

11Ci 8 is a perspective Illustration of the surface cleaning
apparatus of ill(i 7, with its cyckme bin assembly relnovwf,

11Ci 9 is a perspective illustration of the cyclone bin
assenlbly of FICi. 8„

FIG. 10 is a section view taken along line 10-10 in FICI.
7.

FIG. 11 is a perspcctivc Illustration of an alternate
embodiment of a surface cleailing apparatus;

FIG 12 is a perspective illustration of the surface cleaning
apparatus of 11(i 11. with its cyckme bin assenlbly
renlovcdt

FI(f. 13 is a perspective illustmstion of the cyclone bin
assembly of FICi. 12, with onc cnd wall ul an open configu-
I il (ion;

11Ci 14 is a perspective illustration of the cyclone bin
assembly of lli(i. 13, lvith the one end wall remnved:

11Ci 15 is a partially exploded view of the surface
cleaning apparatus of FICI. 11: and

FIG. 16 is a section view taken along line 16-16 in FICI.
11.

DETAILED DESCRIPTION

Relbrnng to FIG. 1, nn emboihmcni of a surface clwuung
apparatus 200 Is shown. In dus embodimmlt die surface
clcalung apparatus 200 Is a lrdnd opcrablc surface clwinulg
apparatus 'I'he surface cleaning apparatus 200 is usable in a
forward directinn of nlotion, indicated by arrniv A in I'l(i l.

A handle 215 Is prox idcd on an upper portion of the surface
cleaning apparatus 2()0 The handle 215 is configured to be
grasped by a user. and can be used to manipulate the surface
cleaning apparatus 2(10 In the illustrated example. a first
portion Z11 of the handle 215 is connected to the surface
cleaning apparatus 200 at a first location 213.

Rcfi:rring to FIG. 2, thc surface cleaning apparatus 200
has a dirty air Inlet 202. a clean air outlet 204 f shown in FIG.
2), and an air tiow passaae extending therebetween In the

in embodinlent shovnl. the dirty air inlet 202 is provided in a
nozzle 206 I'rom the dirty air inlet 202. the airflow passage
extends through the nozzle 206, and through an air conduit
208. to a suction and filtration unit 210. The clean air outlet
204 Is provided in thc suction and Iiltrution ulut 110. In thc
mubodunent shown, Ihc mr conduit 108 Includes a wand
214, mid a hose 217

Referring now to FIGS I and 2, the suction and filtmltion
unit 210 includes a main housing 220. A filtratiim member
224 Is provided in the main housing 220. and the filtration

lo member 224 is positioned in the airflow passage down-
stream of thc dirty mr inlet 202, for removing particulaie
malter from air flowulg tluough thc airflow passage.

A suction inotor 226 is also provided in the main housing
220, downstream nf the filtration menlber 224, for drmving
air thrnugh the airflow passage The suction motor 226 may
be any suitable type of suction motor In the embodiment
shown. the suction motor 226 includes a fan 223, and a
motor 225.

In thc emboduncnt shown, thc Iiltration member 224 and
lo suction motor 226 are positioned side-by-side Iiurther. the

filtmltion member 224 extenils along an axis 246, and the
suction mntor extenifs alon an axis 290, and the axes 246,
290 are enerafly parallel. Further. the filtration member 224
and suction motor 226 are each positioned transverse to the

ls forward direction of'mouon findicatixl by arrow Ain FIG. I)
of thc hand surlhcc clciuung apparutus 100.

Rcfi:rring to FIG. 1. in thc embodiment shown, thc main
housmg Z20 includes a central wall 230. a first side eall 232,
and a secnnd side ivall 234 1'he first side wall 232 is

do pivotally mounted to the central wall 230, and serves as a
first openable door 229. The second sidewall 234 has a tirst
portion 233 ad)scent thc Iilu di ion member 224, imd a siwond
portion 235 ad)Scent thc suction motor 226. Thc siwond
sidewall 234 is pivotally mounted to the central wall 230.
and serves as a second openable door 231 Iiurther. the
second portion 235 is removable frnm the first portion 233

Referring to FICi. 2. an interior ilail 237 extends within
the main housing 220 to separate the suction motor 226 from
the Iiltration member 224, so that tluid commulucation

0 bctwiwn thc filtration mcmbcr 224 and tlm suction motor
226 may gcncrally only ocmir bctwcml a filtration member
air outlet 264, and a suction motor air inlet end 239, as will
be described in further detail hereinbelolv 'I he interior wall
237 generally surrounds the suction motor Z26 to fomt a

ss motor housing Z27. and is integmsl with the central wall 230,
so that a portion 269 of the motor housing 227 fonna pan of
thc housing 220.

Referring (0 FIG. 2, in the embodiment shown, thc
filtmltion member 224 is a cyclone 244 In alternate embodi-

io ments, the filtration member 224 may be, for example, a
filter, such as a filter bag or a foam filter. In further alternate
embodiments. the filtration member 224 may include a
plurahty 01 cyclone clumlbers. or a plurahty ol cycloluc
stages.

ss Thc cyclone 244 may bc of any suitable configuration.
1'he cyclone 244 includes a cyclone wall 248 (also referred
to as an nuter wall Z48). which is integral with the central
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wall 230. and togcthcr with thc central wall 230 sic(ines a
cyclone chamber 25U. 1 hat is, a portion of the cyclone wall
248 fomis part of the housing 220 A first end 251 of the
cyclone vvall 148, which is positioned towards the second
sidewall 234, defines an opening 252, and an opposed
second end 254 of the cyclone w all includes a second end
wall 256. The cyclone wall 248 is positioncil ui (he main
housing 220 such that it is spaced from the scmond sulcwall
234

1'he open

first

en 252 of the cyckme serves as a dirt outlet io

for the cyclone 244 Material that is separated form air in the
cyclone travels from the dirt outlet to an associated dirt
collection chamber 260.

Rcfcrring to FIGS. 2 and 3, at least a portion of thc dirt
clrdmber 260 is prcfcrably positioned ui an open volume
within the main housing 220. In the embodiment shown. the
entire dirt chamber 260 is within an open volume within the
main housing 220 1he dirt collection chamber 260 is
preferably within the main housing 220, exterior to the
cyclone 244 and the suction motor 226. The dirt collection io
cluunbcr extends along a longituduial axis 261. The long&-
tudinal axis 261 is pre(i:rably parallel to thc aim(ion motor
axis 290.

Referrin to Iii(iS 2 and 3, at least a portion of the dirt
collection chamber 260 is preferably positioned between the
cyclone 244 and the suction motor 226. More preferably. at
least a portion of the dirt collection chamber 260 surrounds
dt least a portion ol'hc sucuon motor 226 and the suction
motor housing 227. For cxtunplc, thc dirt collection chamber
260 may surround all of the suction motor 226, or only a so

portion of the suction motor 226, aod/or all of the suction
motor housing 227. or only a portion of the suction niotor
housing 227. As seen most clearly in Fiki. 3, in the embodi-
ment shown„ the dirt collection chamber 260 fully surround
thc motor 225 ol'uction motor 226 dnd the pornon aim(ion is
motor housing 227 (hat houses thc motor 225.

lite dirt collection chamber 260 further prcibrably sur-
rounds at least a portion of the cyclone. I or example. ui the
embodiment shown. dirt collection clmmber 260 extends
around approximately one quarter of the cyclone 244. In do

alternate enibodiments. the dirt collection chamber 260 may
fully surround thc cyclone 244.

Iil dll dltcltrdtc clllboillillcllt ol a sillfdcc clcallllig appa-
ratus 400 shown in FIG. 4. wlmrcui like rcfi:rcncc muncrals
are used to refer to like features as in I'I(iS I to 3. with the
firrt digit incremented to 4. the dirt collection chamber 460
partially surrounds the motor 425 of suction motor 426 and
the portion suction motor housing 427 that houses the motor
425. Further, thc dirt co(ice(ion chamber 460 parnally sur-
rounds ihe cyclone 444. Particularly, the dir( collection o

cluunbcr 460 surrounds approximately tluio quarters of the
cyclone 444 In another alternate embodiment of a surface
cleanin appamstus 4UU'hown in 11Ci 5„wherein like
reference numerals are used to refer to like features as in
Fki. 4, with a prime Fi after the reference number. similarly s.
(o thc mnboduncnt of FICi. 4, the dir( collection chamber
460'driially surrounds the motor 425'f suction motor426'nd

(he portion suction motor housm 427'hat houses thc
motor 4251 liurther, the dirt collection chamber 460'ar-
tially surmunds the cyclone 444'articuLsrly. the dirt col- (o
lection chamber 460'urrounds approximately one quarter
of the cyclone 4441

Relbrnng (o FIG. 3, the din collecnon Chamber 260 has
an outcr wall 263, and a portion 265 of ihc outcr wall 263
preferably forms part of tlm main housuig 220. ss

1'he cyclone 244 further includes a cyclone air inlet (not
shovvni. and a cyclone air outlet 264 '1 he cyclone air inlet

cxtcnds from a lira( cnd that is ui communication with thc
hose 217 through the central wall 23U of the filtmstion
meniber main housing 220, to a second end that is in
communication vvith the cyclone chamber 250 1 he cyclone
air outlet Z64 extends along the axis 246. from a first end 270
that is positioned v, ithin the cyclone chamber 250. throng(
the lower wall 156, and to a second mid 272 False rcfctrcx(
to hcrcin as an outlet 2'72 of thc cyclone air outlet 264) that
is in comnninication with a chamber 241 adjacent the first
sidewall 232 of the suction and filtmstion unit 210. A screen
274 is preferably mounted over the first end 270 of the
cyclone air outlet.

In use. air fiov,s from the hose 217 into the cyclone
chiunbcr 250 through thc cyclone air inlet. In thc cyclone
ch unbcr 250, thc air (iowa within (hc cyclone wall 248 in a
cyclonic pattern, and particulate matter is separated from the
air 'I'he particuLste matter exits the cvclone chamber 250
through the open first end 252. and settles in the dirt
collection chamber 260. The air exits the cyclone chmnber
250 tluough the cyclone air outlet 264, and enters the
chamber 241

Thc dirt collccnon chamber 260 may bc cmpticd in any
suitable manner Referring to lil(i 3A. in the enibodimeot
shown, the second side vvall 234 is pivotally openable, so
that the dirt collection chamber 260 may be opened.

Referring stiil to FICi. 2. the surface cleaning apparatus
includes a pre-motor filter 276 positioned downstream of the
cyclone 244 and upstrcmn ol'lu: suction motor 226. Thc
prc-motor liltcr 276 is prefi:rably housed in thc chtmibcr 241.
is snugly received within the central wall 230, overlies the
suction motor 226 and the cyclone 244. and spaced from the
first openable door 229. In the embodiment shown, the
pre-motor fiiter 276 overlies the all of the suction motor 226
and the cyclone 244. In a(ten(ate embodiments, the pre-
motor Iiltcr may overlie only a portion of thc sucnon motor
226 and the cyclone 244. Preferably, thc prc-mo(or liltcr 276
ovcrhcs at least half oi thc sucnon motor 226 and the
cyclone chamber 250, and more preferably, at least 75'1( of
the suction inotor 226 and the cyclone chamber 250 More
preferably. the pre-motor filter 276 overlies at least half of
the suction motor 226 and the cyclone Z44. and more
prcfcrably, at less( 75'!o of thc suction motor 226 and thc
cyclone 244. Most prcli:rdbly. as shown, thc prc-motor liltcr
has a portion 245 tha( is ccntcrcd over tlm suction motor 226
and a portion 247 that overlies at least half of the cyclone
244 in the embodiment shown, the portion 247 overlies all
of the cyclone 244.

The pre-motor filter lans an upstream side 280 that faces
the Iirst sidewall 232 of thc main housuig 220. mid an

opposed downstream sale 282 tha( Ihccs the second sidewall
234 of the main housing 220. The prc-motor liltcr 276 may
be any suitable type of biter Preferably, the pte-ntotor filter
includes a foani layer 286 and a felt layer 288.

Referring stiil to FIG. 2, the cyclone air outlet 264 extends
throu h the pre-motor filter 276, so that air exiting the
prc-motor lilter 276 is ui contact with thc ups trwtm side 280
of thc prc-motor filter 286.

Thc air then passes tlirough thc prc-motor iiltcr 276.
towards a suction motor inlet end 239 that faces the down-
stream side Z82 of the pre-motor filter 276 lirom the suction
motor inlet 239, the air passes tovv ards a suction motor outlet
end 243, and out of the clean air outlet 204.

Preferably. as shown in FIG. 3B, when thc lirst opcnablc
door 229 is open. thc upstream side 280 of the prc-motor 276
is visible. By opening thc openablc door 229, thc pre-mo(or
filter may optionally be removed, replaced. or cleaned
Iiurther, the pre-niotor (ilter 276 is preferably niounted to at
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least one of thc cyclone 244 mid the suction motor 226. and
the pre-motor filter 276 remains in position when the hrst
openable door 229 is opened. Iior example, as shown, the
pre-motor tilter 276 is frictionally mounted to the cyclone air
outlet 264.

Referring still to FIG. 2. the surface cleaning apparatus
further uicludes a blcixl valve 201. The bleed valve 201
aflows air to flow from the suction motor inlet 239 to the
clean air outlet 204 so that the suction motor 226 does not
bum out if a clog occurs 1 I 1

Referrin to I'I(ig 4 and 5, a further alternate surface
cleaning apparatus 400 is shown. The surface cleaning
appamstus is similar to the surface cleaniilg apparatus 200,
dnd like numerals in thc surface claiming apparatus 800 will
bc iiscd to ilcscrlbc hkc fea(Utes ds ln Ihc sillfBce ch Suing 1

apparatus 200. with the first digit incremented to 8
In the surface cleamng apparatus 800. the cyclone air

outlet 864 does not extend ((wough the pre-nxitor filter 876.
The upstream side 880 of the pre-motor filter 876 faces
towards the second sidewall 834 of the housing 820 and lo
Iaciu fllc cvclonc illr CU(h:1 864, Bnd fllc downslrcdnl sale
882 of the pre-motor Iiltcr 876 faces thc Iirst sulewall 834.
Air passes out of the second end 872 of the cyclone air outlet
864. thmugh the pre-nlotor filter, and into the chamber 841.

1he suction motor 826 has a suction motor inlet duct 853
that extends through the pre-motor tilter 876 to the down-
streanl side 882 of the pre-motor filter 876.

In tlus embodiment, thc blccd valve 801 is provided in thc
openable door. and has an air outlet 805 that is wltlun thc
chamber 841. so that it is in conununication v ith the suction sc
motor air inlet end 839

When the openable door is open, the suction motor inlet
839 is visible. and the dov nstream side 882 of the pre-motor
filter 876 is visible.

Relhrnng to FIGS 6A and 6B, a lurfller alternate surface ls
clcaiung apparatus 900 m shown. Thc surface clmuung
apparatus is similar to thc surface clcamng apparatus 200,
and like muliemsls m the surface cleaning apparatus 900 will
be used to describe like features as in the surface cleaning
appamstus 200. with the first digit incremented to 9, do

In the surface cleaning appamstus 900, the post motor biter
976 oierlics only thc motor Blot shown) mid the motor
housuig 927, and docs not overlie flle cyclone 944. Thc
cyclone outlet 964 m in communicalion with the upstrcmn
side 98U of the post niotor filter 976, ivhich faces towards the
firs side 232 of the housing 220 'I'he downstream side of the
post nlotor filter 976 faces the motor inlet end (not shown)
and the second side 234 of the housiilg 920. A bleed valve
901 cxtcnds tluough thc post motor Iilter 9'76.

Relhrnng to FIGS. 7-10, a further ahemdtc surface clean- o

ing apparatus 1100 m shown. In the embodimmit illustratcxk
the surface cleaning apparatus 1100 is a hand operable
surface cleaning apparatus In alternate emlxidiments. the
surface cleaning apparatus may be another suimble type of
surface cleaning apparatus, includinc, for example. Bn s.
upnght vimuum clcancr, a caiuster vacuum cleaner, a slick
iilcUU111 cheallcl; a wct-drv vacUUnl clcancl Bnd B cdrpcl
extractor.

Referring to lfl(i IU, the surface cleaning apparatus 1100
has a dirty air inlet 1102. a clean air outlet 1104 and an ic
airflow passage extending therebetween. In the embodiment
shown. the dirty air inlet 1102 is the air inlet 1106 of a
suction hose connector 1108 that can bc connected to the
downs(re un end ol: e g., a flcxible sucuon hose or other lype
ol'cleaning accessory tool, including, for example, a wand ss
and a nozzle. I'roni the dirty air inlet 1102, the airtlow
passaae extends thmugh an air treatment member that can

treat thc air in a desired manner, including for example
removing dirt particles and debris front the air. In the
illustrated example, the air treatment niember comprises a
cyclone bin assenlbly 1110 'I'he cyclone bin assembly 1110
is mounted on a body 1112. Alternatively, or in addition. the
air treatment member can comprise a ba „a filter or other air
treating means. A sucuon motor 1114 that ls mounted within
the body 1112 and is in fluid conununicdtion with the
cyclone bin assembly 1110

I'he clean air outlet 1104, which is in fluid communication
with an outlet of the suction motor 1114, is provided in the
body 1112. In the illustrated example, the dirty air inlet 1102
is located tolvard the front of the surface cleanin apparatus
1100, and the clear air outlet 1104 is located toward the rear.

In tlm illustrated cxdmplc. cyclone bui assembly 1110
includes a cyclone chamber 1118 and a dirt collection
chaniber 1120 'I'he cyclone chamber 1118 is bounded by a
sidev all 1122, a first end wall 1124 and a second end wall
1126 that are confi ured to provide an inverted cyclone
configuration. A tangential air inlet 1128 ls provided in the
sulcwafl of the cyclone cluimbcr 1118 and is in fluid com-
munication with thc air outlet ol'hc hose connector 1108.
Air flowing into the cyclone chanlber 1118 via the tangential
air inlet 1128 can circulate amund the interior of the cyckme
chanlber I Ill and dirt particles and other debris can become
disentrained from the circulating air.

A slot 1132 formed between the sidewall 1122 and the
second cnd wall 1126 scrvcs as a cyclone dirt outlet 1132.
Debris sc7taratcd Ihom the mr flow ul thc cyclone chmnbcr
I I f8 can travel from the cyclone chamber 1118. thnlugh the
dirt outlet 1132 to the dirt collection chamber 1120

Air can exit the cyclone chamber 1118 via an air outlet In
the illustrated example, the cyclone air outlet includes a
vortex finder 1134. Optionally. a removable screen 1136 can
bc positioned over thc vortex Iindcr 1134. Thc cyclone
chamber 1118 extends along a longitudinal cyclone axis
1138. In the cximiplc illusudtcd, thc longitudinal cyclone
axis 1138 is aligned ivith the orientation of the vortex finder
1134.

The dirt coliection chanlber 1120 comprises a sidewall
1140. a first end lvall 1142 and an opposing second end wali
1144. In thc iflustratcxl cxmnplc. at least a poruon of thc dirt
collection chamber sidewall 1140 is integral with a portion
of thc cyclone chiunber sidewall 1122. and at least a portion
of the first cyclone end ivall 1124 is integral with a portion
of the first dirt collection chamber end ivall 1142

Referring to FI(h 8. the cyclone bin assembly 1110 is
optionally detachably connected to the body 1112. In the
example illustratcib thc cyclone bin assembly 1110 is
detachably mounted on a platform 1148. A rclcasable latch
1150 can be used to sccurc a front cdgc of thc cyclone bin
assembly 1110 to the body 1112.

Referring to I Ni 7, a handle 1152 is provided on the top
of the cyclone bin assembly 1110. The handle 1152 is
configured to be msped by a user. When the cyclone bin
assembly 1110 is mounted on the body 1112, thc handle 11 52
can bc used to mampulatc thc surface cleaning apparatus
1100. When thc cyclone bui assembly 1110 is removed I'rom
the body 1112. the handle 1152 can be used to carry the
cyclone bin assembly llfl. tilr example to position the
cyclone bin assembly 1110 above a v aste receptacle for
emptying. In the illustrated example. the handle 1152 is
integral with a lul 1154 of (hc cyclone bin assembly 110.

Rcfi:rring to FIGS. 9 and 10. thc ihrt collection chamber
sulcwafl 1140 composes a rixcss 1214 tlrdt is sliapcd to
receive a correspondin portion of the body 1112 In the
illustmsted example, the recess 1214 is shaped to receive a
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portion ol Ihc motor hous&ng 1216 surrounding Ihe suction
motor 1114 In this example, at least a portion of the dirt
collection chamber (120 is positioned between the cyclone
chamber 1(N and the suction motor I(14 Preferably. at
least a portion of the dirt collection chamber 1120 surrounds
at least a portion of the suction motor 1114 and. if a suction
motor housuig &s prov&dcd, thc suciion motor housing 1216.
In thc illustrat&xl example, thc d&ri cullect&on chamber 1120
surmunds only a port&on of the motor housing 1216. The
shape of the recess 12(4 is preferably selected to correspond &a

to the shape of the suction motor housing 1216 so as to
maximize the size of the dirt collection chamber for the foot
print of the vacuum cleaner. Configuring the dirt collection
clrdmber 1120 to at least partially surround Ihc suet&on motor
housuig 216 may help rex(ucc Blc ovc&'all lcngfll ilf thc I

surface clean&ng apparatus (100, and/or may help increase
the capacity of the dir& collection chamber 1120.

Referring to lflti (U, the dirt collection chamber 1120
also surrounds at least a portion of the cyclone chamber
1118. Optionally, the dirt coflection chamber 1120 can be zo

conligured to completely surrmuid fllc cyclone chmnbcr
1118.

Air exiting the cyclone chamber (IN flows to a suction
nlo&or 1(14 inlet via an filter cha&nber 1186. 'I'he hlter
chamber 1(86 is provided dow:nstremn from the cyclone air
outlet. In the illustmted example. the filter chmnber 1186
extends over substant&ally the entire lower portion of the
body 1112 and ovcrlies substantially all of thc cyclone
clrdmber 1118, d&rt collection chamber 1120 and suction
nlolo&'114 &O

A pre-nlo&or biter 1218 is provided in the tilter chan&her
(186 to filter the air befbre &t enters the suction motor inlet
1220. The pre-motor filter 1218 is sized to cover the entire
area of the filter chamber 1186. and overlies subsmntially afl
ol'hc cyclone chamber 1118. &hrt col)ac(ion chamber 1120 ll
and sucuon motor 1114. Prcfcmbly. Ihe cross s&wi&onal area
f&n thc direction ol'air Bow) of thc prc-motor Iilter 1218 &s

rester than the cross sect&onal area of the cyclone chan&her
I I (8 and Ihe suction n&otor 1114. In the illustrated example,
the pre-motor filter 1218 comprises first and second pre- do

motor filters 1218a. 1218b. The filter chamber 1186 com-
poses an a&r inlet ch&unbcr 1222 on thc upstream s&dc 1224
of the prc-motor (i)ter 1218, and an air outlet ch unbcr 1226
on thc downstream side 1228 of the pre-motor Iiltcr 1218.
Air can travel from the air inlet clmmber 1222 to the air d

cutie& chamber 1226 by flowing through the air-permeable
pre-motor filter 1218. It will be appreciated that the larger
the cross sectional area of the upstream face of the filter. the
grealcr the capac&iy ol thc (i)ter lo filter parnculalcs w ilhoui
thc filter becom&ng clogged. Accordui ly, &t is prelbrrcd to o

make prc-motor lilicr 1218 as large as poss&blc. Accordingly,
it is preferred that tilter chamber I N6 is as large as possible
fi e it over)ice all of an end face of the cyclone chamber, dirt
collection chamber and suction motor) and that the pre-
motor filter 1218 extends over the full tmnsverse extent of 1.

lilicr cl&amber 1186. Ii w&ll bc appreciated tlrii thc filter
clrdmber 1186 may overhc only a portion of thc cnd Ibcc of
the cyclone chamber, d&rt collccuon chamber mill suction
motor but may still pmvide a lar er upstream surface area
then is the filter only overlied the cyclone chamber ro

The lower side of the air filtmtion chamber comprises a
filtration chamber end wall 1244. Optionally. the first end
wall 1244 of the (i)ter ch&unbcr 1186 cmi be opia&able to
aflow a user io access thc prc-motor (ilier 1218. In the
illustrated cxmnplc, thc liltcr chamber end wall 1244 &s sl
pivotally connected to the body ll(2 by a hinge 1246 and
cmi pivot to an open position. The releasable latch (150 can

bc us&xl to s&cure ui a clos&x( pos&t&on The latch 1150 can
connect the filter chamber end wall 1244 to the cyclone bin
assembly I I (0 As exempli(led and d&scussed hereafter, the
upstream side of pre-motor filter 12(8 is visible when filter
chamber end v;afl 1244 is in the open position and accord-
in ly. a user may readily detect if the pre-motor tilter 1218
refluircs clcallulg or ch&ulgnlg.

Thc a&r inlet chamber 1222 &s Bu&dly connected to Ihe
cyclone cha&nber air outlet by an inlet conduit 1230 that
extends through the pre-mo&or hlter (218 In the illustrated
exaniple the inlet conduit 1230 conlprises an extension of a
vortex finder insert. The air outlet chamber 1226 is in fluid
conununication &lith the inlet 1220 of the suction motor
1114 Thc prc-motor filter 1218 may bc supported by a

plurality ol'upport nbs 1232 cxtcnding through ihe air
outlet chamber (226. (iaps or cutouts can be provided in the
ribs 1232 to allow air to circulate lvithin the air outlet
chan&her 1226 and flolv to&vard the suction motor inlet (220
From the suction motor inlet 1220„ the air is drawn throu/&
the suction motor 1114 and ejected v&a a suet&on motor outlet
1116 Opt&onally, a post-motor Iiltcr 1236 ffor cxamplc a
HEPA iiltcr) can be prov&dcd downs(re&un I'rom the suet&on
nxltor outlet 11(6, between the suction motor outlet l(16
and the clean air outlet 1104. A detachable grill 1238 can be
used to retain the pos&-motor filter 1236 in posit&on, and
allow a user to access the post-motor biter 1236 for inspec-
tion or replacement.

Referring to FIGS. 11 io 16. mlothcr embodiment of a
surface clcanuig apparatus 2100 is shown. In thc embodi-
ment illustrated. the surface cleaning appamtus 2(00 is a
canister vacuum cleaner 'll&e surtace cleaning apparatus
2(UU has a dirty air inlet 2102, a clean a&r outlet 2104 and
an airflow passage extending therebetween. In the embodi-
ment shoivn, the dirty air inlet 2102 is the air inlet of a
suction hose connector 2106 that can be conn&vied io Ihe
downstream mid of a Bex&ble suction hose or oflmr type ol
cleaning accessory tool. uicluding, for cxamplc, a surface
cleaning head, a &vend and a nozzle l&mm the dirty air inlet
2(02, the airflolv passage extends through au air treatnieot
member 2108 that can treat the air in a desired manner,
including for example rennlving dirt particles and debris
from Ihc a&r. In Ihc illus(ra(cd example, the a&r trcaimcnl
member 2108 composes d cyclone bui assembly 2110.
Alternatively, or ui addn&on, Ihe;ur tro&unco( mcmbcr 2108
can comprise a bag, a hl&er or other air treating means A
suction motor 2(11 f1&Ki 16) is mounted within a body 2112
of the surface cleaning appamtus 2100 and is in fluid
conununication with the cyclone bin assembly 2110. In the
illustrated cxamplc. the body 2112 of thc surlhcc clednulg
apparatus 2100 is a rollablc, cdmstcr-type body thai com-
poses a platform 2114 and two opposing s&dewalls 2116a,
2(16b that cooperate to defoe a central cavity 21N The
surface cleaning apparan&s 210U also con&prises two main
side wheels 2120a, 2120b, rotatably coupled to the sidewalls
2116a md 2116/&, respectively.

Tl&C cl& dll au Ou(ICI 2104, w h&CB ls ui Bald colnlllunlCdtlon
with m& outlet ol'Ihc sucuon motor 2111, &s prov&ded in thc
body 2112. In Ihe illustrated cxamplc, the dirty a&r inlet 2102
is located tolvard the fmnt 2122 of the surface cleaning,
apparatus 2100, mid the clear air outlet &s located tow:ard the
rear 21Z4.

In the illustrated example„ the body sidewall s 2116o, 6 are
generally circular &md col cr substant&ally thc enure sale
faces of the surface clcmung apparatus 2100 Onc mrna sale
wh&vl 2120a, 2120b is coupled to ihc outer I'acc of each
body sidewall 2116a and 21(bb, respect&vely Optionally,
the side wheels 21ZUC. 2120b may have a larger diameter
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2126 than thc body sidcwalls 2116a, b and can completely
cover the outer faces of the sidewalls 2116u. b. Referring to
FIG. 16, each side whiml 2120a, b is rotauibly supported by
a corresponding axel 2(28rr, 2128b. ivhich extends from the
body sidcwalls 2116rr aud 2116b, respcx:nvcly. The main
side wheels 2120rr and 2120)r are rotatable about a printary
axis of rotation 2130. In the illustmoted example. the primary
axis of rotation 213 0 passes through the cyclone bin assent-
bly 2110.

1 I i
Optionally, at least one of thc side wheels 120rr, b can be

detachable from the body 112 Referring to FICi. 15. in the
illusustcii example sale wheel 2120a is detachably coupled
to its corresponding axels 2128u by a threaded hub assentbly
2132a. and cau bc rcmovcd from thc body 2112. Rcmovillg
the side ivheel 2(20u fnim the lxidy 112, or otherwise
positioning them in an open configumtion. may allow a user
to access a variety of coniponents located in compartnleilts
between the side w heels 120u and 1206 and the correspond-
ing sidcw alla 116a aud 116b, as cxplauied in grtaitcr detail
below.

FIGS. 12. 13, 14 nnd 16 illustroied an example uf a
cyclone bin assembly 2(10 includes a cyclone chamber 2162
and a dirt collection chamber 2164 in accordance v ith one
embodiment. 'I'he cyclone bin assembly 2110 is detachably
mounted in the cavity 2118. Iatemolly between rhe sidewalls
2116u, 21166 and side w heels 2120u. 2120h. Posirioning the
cyclone bin assembly 2110 ui thc cavi(y 2118. between thc
body sidew alla 2116u, 2116/r may help pro(cct die cyclone
bin assembly 2(10 from side impacts. for example if the io
surface cleaning apparatus 2100 contacts a piece of furniture
or other obstacle Prefemsbiy, the body sidewalls 2116a,
2116(r have a lsr er cmss-sectional area tlmn the cyclone bin
assenibly 2110. More preferably. the transverse faces of the
cyclone bin assembly 2110 arc ennrcly cuvcrcri by thc body si
sidew alla 2116a, 2116b.

In thc illustratixl cxnmplc, thc cyclone chamber 2162 is
bounded by a sidewall 2166. a first end wall 2168 and a
second end v all 2170 A tangential air inlet 2172 is provided
in the sidewall of the cyclone chamber 2162 and is in fiuid ro
coninnuiication with the dirty air inlet 2102. Air fiowin into
the cyclone chamber 2162 vm the oir inlet can circulate
around the intcnor of thc cyclone chamber 2162 and dirt
parnclcs mid other dcbns can become dtsentrmncxl (born thc
circulatin air.

A slot 218U formed between the sidewall 2166 and the
second end wall 2170 serves as a cyclone dirt outlet 2180.
Debris separated fmm the air fi(nv in the cyclone chamber
2162 can trai cl from thc cyclone chiunbcr 2162, through the
dirt outlc( 2180 to the dir( collection chamber 2164. o

Air can exit thc cyclone chamber 2162 via an air outlet.
In the illustrated exmnple. the cyclone air outlet includes a
vortex finder 2P82 Optionally, a removable screen 2183 can
be positioned over the vortex finder 2182. The cyclone
chamber 2162 extends along a longitudinal cyclone axis ss
2184. In the example illustra(cd, thc longitudinal cyclone
axis ls till gliei! wltil tile orli:11(a(toll iil tile viirtcx (iixler 2 182
and is generally transvcrsc to the dirccnun ol movrsnen! of
the surface cleaning appamstus 2100 'I'he cyclone chantber
2162 has a generally circular cross sectional shape (taken in to
a pLane perpendicular to the cyclone axis) and hns a cyclone
diameter 2186.

lite dirt collcctiou chamber 2164 comprises a sulcwall
2174, a lira( mid wall 2176 and an opposing second cnd wall
2178. In the illus(rated cxiunple, at least a portion of thc dirt si
collection chamber sidewall 2174 is integral with a portion
of the cyclone chaniber sidew:all 2166, and at least a portion

of thc lirst cyclone end wall 2168 is uitcgral with o portion
of the first dirt collection chamber end ivall 2176

Referring to l1(ig 12 and (4. a lower surface 2188 of the
cyclone bin assembly 2(10 is configured to rest on the
platform 2114, and the first and second end walls 2168, 2170
of the cyclone bin assembly 2110 are shaped to engage the
inner surfaces ol'hc body sidewalls 2116a, 2116b. respec-
tively tlute upper portion of the cyclone bin (as viewed when
installed in the cavity 2(18) can have a radius of curvature
that generally corresponds to the radius of curvature of the
body sidewalls 2116u, 21(66 and the side wheels 2120a,
2120b. Matching the curvature of the cyclone bin assembly
2110 with the curvature of the side wheels IZUu. 120(r may
help facihtatc mounnng of the cyclone bin assembly 2110
witlun thc body 2112, so tluit thc walls ol'hc cyclone bin
assembly Z110 do not extend radially beyond the body
sidev alla 2(16o, (216/r or niain side wheels 2120a, 2120h.

Referring to FNi 13, the second dirt collectiiou chamber
end wall Z178 is preferably pivotally connected to the dirt
collection chamber sidewall 2174. The second dirt collec-
tion chamber end wall 2178 c;m bc opmied to empty ihrt and
debris I'rom thc uitcnor of thc dirt col lcctiou chimibcr 2164.
Optionally, the second cyclone end wall 2(70 is integral
with mid is openable with the second dirt collection chamber
end wall 2176. Openina the second cyclone end wall 2170
can allow dirt and debris to be emptied from the cyclone
chamber 216Z. The second dirt collection chamber sidewall
2178 can be rc(autcxl in thc closed position by a rcleasablc
latch 2204. Optionally. the screen 2183 and/or the vortex
finder 218Z can be removable from the cyclone chamber
2(62 and can be removed when the second dirt collection
chaniber end wail Z178 is open.

Referring to FPGS. 13 and 14. the dirt collection chmnber
sidev all 2174 comprises a recess 2206 that is shaped to
reccivc a corresponduig portion of thc body 2112. Reli:mug
to FIG. 12, in thc illusustcii cxmnplc, the platform 2114
comprises a generally plmiar bearing surlhcc 2208 for sup-
porting the cyclone bin assenibly 2(IU 'I'he platfiirm 2114
also comprises at least a portion of the suction motor
housutg 2210 surrounding the suction motor 2111. In this
example. the recess 2206 in the dirt collection chamber
sidewall 2174 is shaped to receive thc portion of thc motor
housing 2210 prolcctuig above thc planar bcanng surface
2208.

Preferably, at least a portion of the dirt collection chamber
2(64 surrounds at least a portion of the suction motor 2111
and the suction motor lmusing 2210 In this example. at least
a portion of the dirt collection chamber 2164 is positioned
bc(wive the cyclone cluunbcr 2162 and thc sucnon motor
housutg 2210 (and thc suction motor 2111 (herein). Conftg-
unng tlm dirt collection clrambcr 2164 to at least parnally
surmund the suction motor housin 22(0 may help reduce
the overall sire of the surface cleaning apparatus 2100,
and/or may heip increase the capacity of the dirt collection
chamber 2164. The dirt collection chamber 2164 also sur-
rounds at least a pornon of thc cyclone clrsmbcr 2162.

Referring to FIGS. 15 and 16. air cxiung thc cyclone
chiunbcr 2162 tlow s to a sucnon motor uric( 2246 via a liltcr
chaniber Z248 I'he filter chamber 2248 is provided dowli-
stream from the cyclone air outlet ln the illustrated
example. the fiiter chamber 2248 comprises a recessed
chamber in the body sidewall 2116a that is enclosed by an
opcnablc seal plate 2250. A sealing askct 2254 w provtdcx(
at the intcrfacc between mi iuuiulsr wm 2252 of thc sidewall
2116a and thc seal plate 2250 to help provide an air-tight
filter chmnber 2248 In the illustrated exantple, the filter
chan(her 2248 extends over substantially the entire sidewall
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2116a and overl&cs substant&ally afl of Ihe lr&msverse cross
sectional area of cyclone chamber 2162, dirt collection
chamber 2164 and suction motor 211(

A pre-n&otor biter 2256 is provided in the tilter chan&ber
2248 to tilter the a&r before it enters the suction motor inlet.
The pre-motor filter 2256 is s&zed to cover substantially the
cntirc area of thc lilter chamber 2248, and overhea substan-
tially all of Ihc transverse cross sectional area of Ihe cyclone
chamber 2162. dirt collection cha&nber 2164 and suction
n&otor 2111 In the illustnsted exan&pie, the pre-motor hlter &a

2256 comprises first and second pre-&notor tilters 2256a,
22566. The biter chamber 2248 comprises an air inlet
chamber 2258 on the upstream side of the pre-motor biter
256. and an air outlet chamber 2260 on fl&e downstream s&dc

of ihe pre-motor (ilier 2256. Air can travel Ibom the air inlet
chamber 2258 to the air outlet cha&nber 2260 by flov ing
through Ihe pre-motor filter 2256

'lhe air inlet chamber 2258 is fluidly connected to the
vortex finder 2182 by an inlet conduit 2262 that extends
through a first aperture 2264 in the pre-motor filter 2256. &o

Thc a&r outlet chamber 2260 is u& fluid conunumcal&on w&th

thc inlet 2246 ol'hc suction motor 2111. Thc prc motor liitcr
2256 can be supported by a plunslity of suppon ribs 2266
extending from the sidewall 2116a into the air outlet chan&-

ber 2260. ('utouts can be provided in the ribs to allow air to
circulate within the air outlet chamber 2266 and flow toward
the suction motor inlet 2246

In thc illustrated example, thc axle 2128a lor supporting
the side wheel cxtm&ds through the mr liller chamber 2248,
a second aperture 2268 in the pre-motor filter 2256 and &o

through an axel aperture 2270 in the seal plate 2250. 'I he
axle aperture 2270 in the seal plate 2230 i ~ configured to
provide an air-tight seal against the axel 2128a. Optionally,
a sealing asket can be provided at the interface between the
seal plate 2250 and thc axc12128a. In (lus roniiguranon the &1

pre-motor lilicr 2256 surrounds the axcl 2128a.
In Ihe illustrated example, thc seal plate 2250 &s rmnov-

able. when the side wheel 2120a is detached. to allow a user
to access the pre-motor filter 2236 Alternatively, instead of
being removable. the seal plate 2250 can be movably so
attached to the body 2112, for example pivotally connected
Io the sidewall 2116&i, such liat lhc seal plate 2250 can bc
opcnx( w&thou( bc&ng completely dciached from thc body
2112.

Preferably. the seal plate 2250 is tnsnsparent, or at least
partially transparent Providing a transparent seal plate 2250
may help facilitate visual mspection of the upstream side
2272 of the pre-motor filter 2256 while the seal plate 2250
is m place. When thc seal plate 2250 is removed, the
pre-motor liltcr 2256 may bc removed, lbr example for o

clcann&g 0& n:placcnlcnn
A bleed valve is provided to supply clean air to the suction

n&otor inlet In the illustnsted example a bleed valve air outlet
2278 is in fluid communication with the air outlet chamber
2260 and can introduce clean air into the air outlet chamber &1

2260 downs(roan& from thc prc-moior liller 2256. Air &ntro-

ducml by Ihc blccd valve can flow tluough the cutouts in thc
supporung ribs 2266. as dcscribcd above. The bleu! valve
may be a pressure sensitive valve tlmt is opened when there
is a blockaae in the air flow path upstream from the suction io
motor 2111. In the illustrated example, the bleed valve &s

parallel with the suction motor 2111. A bleed valve inlet
2280 (scc also FII 1 11) &s provuled toward Ihc lyon& of the
body 2112.

II w&ll bc apprcciaicd thai, in one cmboduncnl, the ss
enhanced dirt collection chamber constn&ction may be used
by itself without the enhanced filter cha&nber design Alter-

nalcly. boih thc cnlmnced d&rl collecuon chiunbcr constnic-
tion and the enhanced filter chamber design may be used
concurrently as exemplihed herein It w&11 also be appreci-
ated that the cyclone chmnber may be of any design and
configuration. When either of the enhanced dirt collection
chamber construction and/or the enhanced filter chmnber
dcs&gn arc used. the 1 acuum cleaner may bc of any dcs&gn
and thc dirt collccuon chamber may or may not be remov-
ably mounted from the vacuum cleaner

&/anous apparan&ses or methods are described above to
pmvide an example of each claimed invent&on bto example
described above limits any claimed invention and any
clauned invention may cover processes or appamstuses that
arc not doser&bcsi above. Thc clmmcd &nvenuons are not
1&nutcd to apparatuses or processes hawng all of thc lbalures
of any one apparatus or process descnbed above or to
features corn&non to multiple or all of the apparatuses
described above

The invention claimed is:
I A hand vacuum cleaner having a front end, a rear end,

and comprising:
(a) a main ious&ng.
(b) a dirty fluid inlet".

(c) a cyclone bin assembly comprising a cyclone chamber
downstream of the dirty (h&id inlet, the cyclone cham-
ber comprising a first end. a second end, a cyclone axis,
a cyclone air inlet and a cyclone air outlet wherein the
cyclone air outlet is loca&cd al lhc second cnd:

(d) a pre-motor liltcr composing m& upstream side and a
downstrean& side, the pre-n&otor filter &s posit&oned in a
pre-motor filter housing bavin an openable cover, the
cyclone axis extends through the pre-motor filter hous-
ing:

(e) a suction motor positioned in the main housing and
loca&ex( downstream of the prc-motor lilter m&d rear-
ward of Ihc cyclone bu& assmnbly,

(f) an a&r flow path cxiendu&g I'rom thc prc-motor liltcr Io
fllc suclioil nlotor:

(g) a clean air outlet do&vnstream of the suction motor;
and,

(h) a handie connected to the hand vacuum cleaner at (irst
m&d second locntions, whereu& lhc lira& location is at a
position of ihe sucuon motor in thc mau& hmisu&g and
a Iirst handle poruon is coiu&ac&cd at lhc lira( local&on,
wherein a pmjecfion of Ihe first handle port&on extends
thl'ough fllc suc(ion nlotor,

wherein the pre-nu&tor filter housin is openable without
mo& ing the handle with respect to the cyclone chamber,
and

whc&cnl lhc prc-niolo& fillc& housnlg cover is opcnablc
while thc cyclone bin assembly &s &n fluid flow com-
munication with the suction motor

2 The hand &acuum cleaner of cia&n& I wherein the
suction motor comprises a fan and a motor and an upstream
side of the fan is positioned proximate the cyclone inlet.

3 Thc hand vacuum cleaner of cia&m I whercu& thc
downstrc&un side ol'hc pre-motor liltcr &s spaced further
from llm cyclone chamber (Iran thc upstream s&de of thc
pre-motor filter

4 'I'he hand vacuum cleaner of cia&n& 3 fi&rther comprising,
a downstream header on the downstream side of the pre-
motor filter and the downstrean& header &s opened when the
opcnablc cover &s opened.

5 The hand vacuum cleaner of elena I whcrcin Ihe
upslrcam side ol Ihc prc-motor liller &s spaced further from
the cyclone chamber than the downstream side of the
pre-motor filter
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6. The blind VBUUiinl clcBBUI of clBUB 5 till'Ihcl conlprlsing
a conduit that is in flow communication with the air outlet
ol'hc cyclone chamber and extends tluuugh die pre-mutor
filter.

7. The blind VBUUiinl clcBBUI of clBUB 5 till'Ihcl conlpllsing
dn upsirclun header on thc upslream side of Ihe prc-molor
litter and Ihc upstream hcadcr is opened whml Ihc opmlablc
cover Ls opened

8 1 he hand vacuum cleaner of claim 1 wherein each of
the upstream and downstream sides of the pre-motor tilter '"
has a front end positioned proximate the front end and
cxlcnding rearwardly, the prc-motor lillcr is positioned axi-
ally outwardly from thc six ond end of thc cyclone chmnbcr
and downstream of thc cyclone chamber. ttw. cyclone mr
outlet is positioned at a location spaced from the front end
of the pre-nlotor tilter

9. The hand vacuum cleaner of claim 1 wherein the
pre-motor filter is positioned axially outwardly from the
second end ol'hc cyclone chamber and downsirwun of thc
cvclone cluunbcr, thc prc-motor litter overhea ai least a
portion ol Ihc second mid of Ihe cyclone Chamber.

10. Zhe hand vacuunl cleaner of claiin I wherein the
suction motor has a suction motor axis and when the hand
vacuum cleaner is carried by the handle, the suction motor
axis extends enerally horizontally.

11. Thc hand vacuum cleaner of claim 10 whcrcul when
thc lrdnd vlmuum cleaner Is carried by ihc truldle, the
cyclone axis extends gcncrally honzontally.

1Z. The hand vscuunl cleaner ofclaim I wherein when the
hand vacuum cleaner is carried by the handle, the cyclone
axis extends generally honzontally.

13. The hand vacuum cleaner of claim 1 wherein the
pre-motor filter composes a physical filter media.

14. A hand vacuum cleaner llavulg a front end, a rear cnd
dnd conlpllshlg.

61) B Blain hoUShlg;
(b) a dirty fluid inlet,
(c) a cyclone bin assembly comprising a cyclone chamber

downstream of the dirty fluid inlet. the cyclone cham-
ber compnsin a tirst end, a second end. a cyclone air do

inlet, a cyclone axis, and a cyclone mr ouilcl thai is
locatixl at thc second end:

td) a pre-motor filter comprising an upstream side and a
doivnstream side, the pre-motor filter is positioned in a
pre-motor filter housing having an openable cover:

te) a suction motor positioned in the main housing and
located downstream of the pre-motor filter and rear-
w dril of thc cyclone bin assembly:

tlj an air liow path extending from thc pre-motor titter to
the suction motor: o

(8) a clean air outlet dovolstrclm of the suction motor,
and„

(h) a handle connected to the hand vacuum cleaner at tirst
and second locations wherein the tirst location is at a

16
position of Ihc BUcilon nxitor ul Ihc nldal hoUsulg. Ihc
llandlc has a lirsi handle portion provided ai Ihe tirsi
location, a projection of the tirst handle portion extends
through the suction motor. and the pre-motor filter
housing is openable ivithout moving the handle ivith
respect to the cyclone chamber:

wherein the pre-motor filter housing cover ic openable
v hite the cyclone chamber is in thiid flow conununi-
cdtion with Ihc suction motor, and

whcrcin thc lirsi mid second locations are provided other
than on the openable pre-motor filter housing cover

15 The hand vacuum cleaner of clainl 14 wherein the
suction motor comprises a fan and a motor and an upstream
side of the fan is positioned proximate the cyclone air inlet.

16. The hand vacuum cleaner of claim 14 wherein the
downstream side of thc prc-motor litter Is spaced further
from Ilm cyclone dumber tluul thc upstream side of Ihe
pre-motor filter

t7. I'he hmld vacnnnl cleaner of claim 14 further com-
prisin a downstream header on the downstream side of the
pre-motor filter and the downstream header is opened when
the openable cover is opened.

18. The hand vacuum cleaner ol'laim 14 whcrcul thc
upstream side of Ihc pre-motor litter is spaced further 1'rom

the cyclone chamber titan the downstream side of the
pre-motor filter

19. The hand vacuum cleaner of claim 18 further com-
prisulg a conduit that is in liow communication with the
cyclone air outlet and extends through the pre-motor filter.

20. Thc hand vacuum clcmler of claun 18 fiirthcr com-
posing an upstream header on the Upstrmm sale ol'he
pre-motor filter and the upstream header is opened when the
openable cover is opened.

21. The hand vacuum cleaner of claun 14 wherein each of
the upstream and downstream sides of the pre-motor tilter
has a front end positioned proxunate the front end and
cxicnding rearwardly. Ihe prc-motor litter Is positioncxt axi-
ally outwardly 1'rom ihc second cnd ol'hc cyclone chmnbcr
and dov nstream of the cyclone chamber. the cyclone air
outlet is positioned at a location spaced from the front end
of the pre-motor filter.

2Z. The hand vacuum cleaner of claim 14 wherein the
suction motor has a suction motor axis and when the hand
vacuum cleaner is carnlxt by ihc handle, thesuction motor
axis cxtcnds gcncrally honzonially.

23. Tile hand vacuum cleaner of clainl 22 wherein when
the hand vacuum cleaner is carried by the handle. the
cyclone axis extends enemlly horizontally

24. The hand vacuum cleaner of claun 14 wherein when
the hand vacuum cleaner is carried by the handle. the
cyclone axis extends gcncrally howzontally.

25. The hand vacuum cleaner ol'laim 14 whcrcul thc
pre-motor filter comprises a physical biter media
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