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1

SURFACE CLEANING APPARATUS

CROSS-REFERENCE TO RELATED
APPI I(:A'I'IONS

1'his application claims the benefit under 35 l)S('20 as
a continuation application of co-pendin. U.S. patent appli-
cduon Ser. No. 14/875,381 wluch was tiled on Oct. S. 2015,
winch Itself is a continuation of US. paIcnt apphcaIion Scr.
No 131782,217, filed on Mar. I, 2013, which issued as U.S.
Pat. No 9,192,269 on Nov 24, 2015, which itself is a
contimiation in part of U 8 patent application Ser. No.
13/720,764. filed on Dec. 19, 2012, which issued as U.S. Pat.
No. 8,752„239 on Jun. 17, 2014. which itself is a divisional
dpphcauon ol'.S. patent apphcauon Ser. No. 11/964,331,
Iilcd on Dcc. 12, 2007, wluch issued as U.S. Pat. No.
R359,705 on .Ian 2'). 2013, w:hich itself claims priority front
U.S. Prmisional Patent application 60/870.175 (filed on
l)ec. 15, 2(X)6), and 60/884.767 (filed on .Ian. 12, 2007), all
of which are incorporated herein by reference in their
entirety.

IIII Il.l)

This specification relates to a surface cleaning apparatus -"

comprising a base with a removable portable surlimc clean-
ing unit such as a pod or other hand carrmblc surface
clcdnnlg dppdI'iuus vvhcIcnl thc ponablc sullBcc clmsnnlg
apparatus is usable when mounted on the base or v hen
removed therefrom IO

INTRODUCTION

1'he folloiving is not an admission that anything discussed
below is part of the prior an or part of the conunon general Is
knowledge of a person slolled in the art.

Various types of surface cleaning apparatuses are known
in Ihc drt. Such surl'acc cleaning apparatuses mcludc vacuum
clcancrs, uicluduig upnght vacuum cleaners, hand carriablc
vacumn cleaners, canister type vacuum cleaners. and Shop- 4O

V;ic type v;icuunl clcancl's. )COIc Bitch vacllluu clc;OICI's

are pmvided with wheels I'or example„ typical upnght
vacuum cleaners are provided with a surface cleanin head
that includes wheels mounted to a bottom surface thereof.
Upnght iacuum clcancrs arc easy for a consumer Io use
since the consumer docs not lrdve to carry flie vacuum
cleaner but nierely push it over a surface I lov ever. depend-
ing on Ihe size of the surface cleaning head. an upnght
vacuum cleaner niay not be useable in smaller or crov ded
areas. Canister vacuum cleaners have a flexibly hose extend- so

ing between a surface cleanin head and the canister body,
thereby improvuig mobihty ol'hc cleaning head. However,
consumers must scparatcly move a caiuster body, whwh can
add an extra step during the cleaning, process.

SUMMARY

llus sunuuaiy ls hltcndcd Io nlnixhlcc thc rcBdcr to thc
more detailed description that folloivs and not to linut or
define any claimed or as yet unclaiined invention One or io
more inventions may reside in any combination or sub-
combination of the elements or process steps disclosed in
any pnrt of this document includuig ns clanns and ligurcs.

According to onc broad aspect of Ibis mvcntion, a surface
clcaiung apparauis compnscs a portable clcmnng unit, ss
which niay be cerned by hand or a shoulder strap such as a
pod. which is reniovably mounted on a wheeled base The

,607 B2

portable cleaning unit may bc provtdcxt with a suction motor
and an energy storage member (such as battenes) Accord-
Ingl'j, the suction motor of the portable cleanmg unit may be
opemsble on I)('urrent I lowever, in accordance with this
embodiment. the wheeled base may include a second suction
motor (e.g. an AC powered suction motor). Accordin ly,
when Ihc portable clc;ming unit is provided on thc whccicxi
base and Ihc wheeled base is connimted to a smircc of
current, the suction motor in Ihe wheeled base may be
opemsted, e g on AU current. and used to draw air through
an airfloiv path to the air treatment meniber in the portable
clemiing unit. An advantage of tlus design is that the suction
motor provided in the wheeled base may produce a higher
airflovv and Ihcrcfore incrcdac cleanabihty when thc portable
cleaning unit is pros idcd on the wheclcd base. However,
v hen the portable cleaning unit is removed from the
v heeled base, a smaller and lighter suction niotor is utilized
While the velocity of the airflow fltrough the portable
cleaning unit vvhen removed from the base may be
decreased, the reduced vveight of the suction motor may be
bcnclicial. In addiuon, a smaller airflow path may bc pro-
vided when Ihc portable cleamng unit is rcmovcd Irom Ihc
base, and, accordingly, a smaller DU power suction motor
may provide substmitially similar airflow in the hand carri-
able mode

The portable cleaning unit may comprise at least one
cyclonic separation sta e and a suction motor. Accordingly,
thc portable clcanuig unit Is uscablc, c.g., as a vacuiun
cleaner or the hkc, when rmnovcd I'rom thc whcelcd base.
'I'he cyclonic separation stage comprises a cyclone chamber
and a niaterial collection chamber 'the portable cleaning
unit is configured such that Ihe material collection chamber
is removable for emptying when the portable cleaning unit
is mounted on the wheeled base. For example, the material
collection chamber mdy be rcmovixl by itself when Ihc
portable cleaning urn( Is mountcxl on thc whccl base. Alier-
natcly, thc material collccnon chamber and Ihc cyclone
chaniber may be removable as a unit (eg a cyclone bin
assembly) It v, ill be appreciated that the niaterial collection
chamber. either by itself or in conjunction with the cyclone
chamber and possibly other elements. may be removable
from thc portable clcaiung uiut whmi the portable clcaiung
uiut has bccn rcmovcd from the w hccled base. An advanui c
of Ihis design Is tint Ihc usabihty ol thc surface clcaiung
apparatus is increased. In particular. when it Is needed to
empty the dirt collection chmnber, all that is needed is to
remove the dirt collection chamber either by itself. or, for
example. to ether with the cyclone chamber for emptying.
Accordingly. a user did not carry the weight ol'hc motor
when thc user is emptyuig the dirt collccnon chmnbcr.

Preferably. In accordance with tlus cmbodimcnt, thc dirt
collection chamber and, optionally. the cyclone chamber
may be pmvided on an upper portion of the portable
clemiing unit so as to be removable upwardly therefrom.

It will be appreciated by a skilled person in the art that any
ol the icaturcs ol Ihc coniiguration ol a portable clcaiung
uiut Io pcmiit a dirt collection chamber to bc rcmovcd I'rom

thc portable clcarung unit when thc portable clcamng unit is
mounted on the ivheeled base as discussed herein may not bc
utihzed with dual motor design disclosed herein, but may be
used by itself or in cotnbination with any other feature
disclosed herein.

In accordance vnth another embodiment, Ihc portable
cleaning unit may bc provided with a pod hose which is
removable with thc pormblc clcamn uiut lbom thc whccicxi
base 1he pod hose niay have a smaller diameter and,
accordingly, inay be used only when the portable cleaning
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urn( has been rcmovcxf from the wheeled base. Accordingly,
when the portable cleaning unit is on a wheeled base, the pod
hose does not form part of the fluid flow path Accordingly,
the snialler diameter of the pod hose does not restnct the
airflow path when the portable cleaning unit is placed on a
wheeled base. An advanta e of this design is that the
portable cleamng uiut may carry a longer hose witlxiut
increasing the volume tnkcn by the pod hose. In addition, the
pod hose, being a smaller diameter, may be more flexible
and enhance the usabihty of the portable cleaning unit in a Io

hand carriable niode I'or example, the pod hose may have
a greater stretch ratio. for example, of ail to 7:I or more

In accordance with this embodiment, n valve may be
provided on thc portable clciuung unit whcrcby thc pod hose
is not ui airflow conumuucation with the suction motor
when the portable cleaning unit is mounted on the wheeled
base I loivever, when the portable cleaning unit is remnved
fmm the ivheeled base, the valve may be actuated (e g.
automatically upon removal of the portable cleaning unit
front the wheeled base. manually by the user or Butomati- Io
cally whmi the hose Is deployed for usc) such fliat pod hose
lorm part ol the mr flow path.

It ivi1l be appreciated by a person skilled in the art tlmt any
of the features of the pod hose ivhich are discussed herein
niay not be utilized with the dual motor design disclosed
herein. but may be used by itselfor in combinarion with any
other feature disclosed herein.

In accordance with another cmbodimcnt. thc portable
clcanmg unit muy be opcrablc by AC power supplied to thc
base ivhen the portable cleaning unit is inounted on the base Io
and may be opemble on D('ower when the portable
clemiina unit is removed from the base Accordingly. the
portable cleaning unit may include an energy storage rnem-
ber (e.g, one or more batteries) which may power the suction
motor when Ihc portnble clearung uni1 Is removed from the 11

base. Accordingly. thc suction motor may bc operable on DC
current When the pod Is mounted on thc whcelcd base. and
the ivheeled base is conilected to a source ot current by an
electrical cord, then the suction motor may be in electrical
coninnuiication with the base so as to be powered by AC do

current supplied tltrough the electrical cord. For example,
the sucnon motor could have dual wuiduig so as to bc
operable on both AC nnd DC current. Alienmtcly. the base
may mc1ude a pow er supply to convert thc AC current to DC
current ivhich is then supplied to the suction motor v hen the
portable cleaning unit is placed on the base lior example, the
power supply may comprise Bn inverter.

In tins particular embodiment. it will be appreciated tlmt
thc battenes in thc portable clcamng umt may be charged
wlnle thc portable cleaning uiut is mountcxl on the wheeled o

base and thc whcelcd base is plugged into an electrical
outlet

In a fiirther alternate embodiment, instead of utilizing
electricity from an electrical outlet, the wheeled base may
include a fuel cell or an alcohol powered internal or external Ss

combustion cn»nc. In such an embodiment, flie wheeled
base may produce AC current or DC current. winch Is then
supplied to thc sucuon motor when Ihc portable cleaning
unit is mounted on the wheeled base and actuated

It will be appreciated by a person skilled in the art that any Io
of the features of a portable cleaning unit which is opemble
on A('nd DC current as disclosed herein may not be
un lizcd w ith the dual motor design disclosed herein. but may
be used by itself or In combination with miy other feature
disclosed herein Ss

In accordance with the further einbodiment, the portable
cleanin unit may comprise both an energy storage nientber

and a power supply. Accordnigly. whmi the portable clean-
ing unit is connected to a poiver source (e.g a cord extends
from the portable cleaning unit to an electrical outlet),A('ower

may be supplied to the power supply (e g an inverter)
to convert the A('urrent to DC which is then utilized to
power the suction motor. When a user is unable to or does
not want to plug Ihc portable clcaiung unit into a wall outlet,
the portable cleaning unit may be powcrcxf by thc energy
storage member (e g batteries). Ivhich provide DC current to
a suction motor. Accordingly. the portable cleanuig unit may
be powered by both A('urrent front a wall outlet and DC
current supplied by batteries as may be desired In a fhrther
alternate embodiment, the suction motor may be provided
wiIh two windings. In such a case. thc power supply Is no1

rcquircd and thc such on motor may be powered by both DC
current from the batteries and A('urrent front a wall outlet

It will be appreciated by a person skilled m the art that any
of the features of a pod operable with both A( and D('urrentas discussed herein may not be utilized with dual
motor design disclosed herein. but may be used by itself or
in combination with any other fbdture disclosed herein.

Ill OIIC CltlbodllllCIIL IhCO: IS providCd B SUIIBCC ClCBIllllg
Bpp'Iratlls conlpnsilIg

(a) a Ivheeled hase comprising an A('uction motor;
(b) a poitable cleanina unit removably mounted on the

wheeled base and comprising at least one cyclonic separa-
tion stage. a first energy storage member and a portable
cleaning unit sucnon motor that Is opcruble on DC power.
dud,

(c) a tiuid tioiv path extending from a hrst dirty fluid inlet
to a clean air outlet of the surface cleaning apparatus.

wherein the AC suction motor pmvides nlotive power to
move fluid tluough the fluid fioiv path when the surface
cleaning unit is sv, itched on and ivhen the portable cleanin
uiut Is mounted on the whcclcxf base, and

whcrcui thc portable clcamng umt suction motor pmvidcs
motive power to move fluid tluuugh the fluid flow path when
the portable cleaning unit is switched on and when the
portable cleaning unit is removed from the wheeled base

In some embodiments, the wheeled base may fhrther
comprise or is connectable to a poiver cord Bnd the portable
cleaning unit is powered solely by thc lirst miergy stora c
member when the portable clcamn unit is removed I'rom

thc whccled base.
In sonic embodiments, the ivheeled base may further

comprise or is connectable to a power cord, the first energy
storage member comprises batteries and the batteries are
char ed when the portable cleaning unit is mounted on the
wllcclcd bdsc.

In some cmbodimcnts. ihe suction motor ui thc portable
cleaning unit may not bc used to provide motive power to
naive fluid through the fhiid tlow path when the surface
cleaning unit is sivitched on and when the portable cleaning
unit Is mounted on the wheeled base.

In some embodiments, the fiuid flow path may comprise
an upstream portion that extends from thc first dirty fluid
inlet to thc portable cleamng unit and the AC sucnon motor
is in thc tluid flow path.

In some einbodinients. the tluid flow path niay comprise
a downstream tiuid floiv path extending thmugh the portable
cleaning unit to the clean air outlet and the portable cleanin
unit suction motor is in the downstream fluid flow path.

In some embodiments. thc portable cleanuig urut may
comprise a tlexiblc hose luiving a second dirty fluid uilet and
the flcxiblc hose is part ol'he downstream fluid flow pafli
when the portable cleaning unit is removed from the
wheeled base
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In some cmbodunents, flm flexiblc hose may bc an
electrified flexible hose

In some embodiments, the wheeled base may further
comprise a second energy stomsge member

In sonic embodiments, the second energy atom e member
may clmrge the first energy storage member when the
portable cleaning unit Is mounted on thc wheeled base.

In some embodiments, flm poruiblc clcaiung urn( aim(ion
nlotor nlay be a IX'otor

In one embodiment, there is pnivided a surface cleaniag IB

apparatus comprising
(a) a wheeled based connectable to a source of current:
(b) a portable cleaning unit removably mounted on the

whcmled base and composing BI least one cyclonic scpara-
uon stage. a first miergy storage mcmbcr and a portable
cicanlllg lllut silclloll Iuotol'hat Is opci'able oil D( pov cl',

and,
(c) a fluid flow path extending fmin a first dirty fluid inlet

to a clean air outlet of the surface cleaning apparatus,
wherein the portable cleanin unit suction motor is oper- Io

able on DC power w hcn rcmovcd from Ihe whcclcd base and
is operable on power provided by thc wheeled base when
nlounted on the wheeled base

In some emlxldinients, the portable cleaning unit suction
nlotor nlay be a IX'otor

In some embodiments. the wheeled base may further
conlprise or is connectable to a power cord and the portable
clcanmg uiut is powered solely by Ihe lira( energy storage
member vshml thc portable cleaiung unit Is removed from
the lvheeled base. IO

In some embodiments, the wheeled base may further
comprise or is connectable to a poiver cord, the first energy
stomsge member comprises batteries and the batteries are
charged when the portable cleaning unit is mounted on the
wheeled base. ls

In some embodiments, the wheeled base may further
comprise or is connectablc to a power corib tlm vshcclcd
base further compnses a circuit that receives A(: current and
outputs I X'urrent and the portable cleaning unit i ~ powered
the D('urrent when the poitable cleaning unit is mounted do

on the lvheeled base.
In some embodiments thc pouable clcamng unit suction

motor nuiy operate at a lirst power level when removed from
the wheeled base aud at a second power lcvcl when is
mounted on the wheeled base

In some embodiments the first power level may be less
than the second power.

In accordance with another aspect. a surface cleaning
apparatus. preferably a caiustcr or Shop-Vac 'tyle vacuum
cleaner is provided which compuses d portable cle ming unit o

and a wlumled base. Prefi:rably, thc clcaiung uiut is rmuov-
ably nlounted to the lvheeled base Alternately, or in addi-
tion. the v heeled base has wheels mounted oumvard of the
lvheeled base, and which are preferably of a larger diameter
(e, 1-3 inches in diameter. preferably 1.5-2.5 inches in ss
diamctcr).

Accordlllg Io Ibis Bspccl, lllc suriacc clcBIllllg Bppaldnls
may compnsc a member having a diuy fluid uilet. A fluid
flolv path extends from the dirty fluid inlet to a clean air
outlet of the surface cleaning appamstus. 'I'he surface clean- io
in appamstus further compuses a wheeled based. A portable
cleaning unit is removably molulted on the wheeled base and
comprising at least ouc cyclonic separation stage and a
suction motor positioned in thc fluid flow path.

Embodunents in accordance with tlus broad aspect may ss
be advantaceous because the surface cleaning apparatus may
have increased maneuverability That is, the surface cleaniag

dppdl'linis Illilv bC OSixi dS il w llcel 11101111(Cd SarfBCC CICBlullg
apparatus v;hen convenient tilr a user since the user need not
carry the surface cleaning appamstus, or as a hand or strap
carriable surface cleaning apparatus, such as when a stairs or
a smaller or crowded area is to be cleaned. according to the
user's preference.

In some embodiments, thc at least ouc cycloiuc separation
stage may compose a cyclone chamber having at least one
material outlet, a divider plate associated with the material
outlet and an associated material collection chamber in flolv
cmnnlunication v, ith the nlaterial outlet

In some embodiments. the material collection chamber
may be positioned below the matenal outlet. In a ihrther
mubodunent, Ihc divider plate may be positioned ui thc
material outlet.

In some embodiments. the material collection chamber
may be moveable relative to the cyclone chmnber In a
further embodinlent the material collection chamber may be
removable from the at least one cyclone chamber.

In some embodiments, the niaterial collection chmnber
may have a portion that is openablc. In a fuithcr embodi-
ment, thc portion that Is opcnablc may be a bottom wall.
Such embodiments nlay be advantageous because the
wheeled base may prevent accidental opening of the mate-
rial collection chanlber.

In some embodiments. the suction motor may be posi-
tioned lateraily spaced from the at least one cyclonic sepa-
ration stage. Accorduigly, Ihc surface cleaning apparatus
lllily'ilvc d Iclativcly'; uh: stailcc alai low cclltcl ol lllasm
and therefore may have increased stability

In sonic embodiments. Ihe cleaning unit has a front end
having the dirty fluid inlet and the front end of the cleaning,
unit Is positioned at a front end of the v heeled base and the
suction motor is positioned rearv,ard of the at least one
C)'CIOIIIC SCpaiiitlilll SldgC.

In some embodiments. Ihe vshcclcd base may have d

lcnglh grcatcr Ihan im width. In lurthcr muboduuents. Ihe
wheeled hase nlay be aenemslly polygonal, and preferably
generally trimlgular in shape. Such embodiments may be
advantageous because the surface cleanin appamtus may
have both increased maneuvemsbility and increased stability.

In some embodiments. Ihc win:cled base may have at Icdsl
ouc front wheel mid at least two rear wlmcls, thc rear whccls
may have a larger diamctcr then thc at least onc I'rout wheel
and the at least one fmnt wheel may be steerable. Such
embodiments may be advantaceous because the larger rear
v heels may provide the wheeled base v ith increased sta-
bility. and the steerable front wheel may provide the wheeled
base with incrcascd nuincui crabihty. Altcnlatcly, thc front
WIICCIS lllilv 11IIVC B IBrgCI dlillllCICI Or CSSclltldll)'IIC SBIIIC

illillllCICI IIS Ilia ICBI wllcCIS.
In some embodiments, the v heeled base nlay have at least

one front v;heel and at least mvo rear wheels and the rear
wheels may have a larger diameter then the at least one front
wheel.

In some embodiments. Ihc win:cled base may have at Icdsl
ouc Iron( whee) and at least two rear wheels mid thc rear
whimls may have a smaller diamctcr then thc at lcasl onc
front wheel.

In some einbodiments. the at least one front wheel may be
steerable.

In some embodiments. the wheeled base may have rear
whimls flmt arc positioned outwardly of au arel occupied by
the cleiuung unit when thc cleamng unit is mounted on Ihe
whimlcd base. Altematcly, or ui addition, thc whcclcd base
may have front v,heels that are positioned outwardly of an
area occupied by the cleanina unit when the cleaning unit is
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mounted on thc whcelcd base. Such cmboduuents may bc
advantageous because the wheeled base may have a rela-
ni cly wide stance. thereby providing greater stability to the
surface cleanisg apparatus Additioimlly. the surface clean-
ing apparatus may be rclauvcly close to thc ground, mid may
therefore have a lower center ofmass and incrissed stabihty.

In some embodiments. the cleaning unit may have a fmnt
end having a fluid inlet downstremn froin the dirty fluid inlet
and the front end of the cleaning unit is positioned at a fmnt

I itcnd ol'he w hcclcd base.
In some embodiments, the cleaning unit may be lockably

rimctvable on the whcclcdf base.
In some enibodinients. the wheeled base may have at least

one Ibonl win:cl having a diameter ol I (o 3 uichcs and at
least nvo rear wheels having a diameter of ] to 3 inches

In some embodiments, the cleaniiig unit may have B carry
handle andtor a shoulder strap.

In sonic embodunents. the wheeled base may have at least
onc front whiml and at least iwo rear wheels, and thc
cleaning unit is receivable on an open platfomi.

In some embodiments, thc wheeled base may lmve an
absence of operating components

II util bc apprccialcd by a person skilled in Ihe art thai a
sUtfacc cicatiiil'ipptira(Us illav cillbodv anv tine or nlorc ol
the feanires contamed herein and that the features ntay be
used in any par(icular combmation or sub-combination

BRIEF DESCRIPTION OF THE DRAWINGS
3(l

'Ihe drawuigs included herewith are fiir illustrating ven-
ous examples of ar(icles, metliods, and apparatuses of the
teaching of the present specification and are not intended to
limit the scope of what ls taught in any way.

In Ihe drawings. 31

FIG. 1 is a pcrspcclivc view of an embodmimit uf a
sUtfiicc cfcatutu Bppatd(Us ol lhc pri'sctil ittvcnllon.

FI(i 2 is a front view of the embodiment of Iii(i. I:
FI(i 3 is a side view of the embodiment of I'l(i I:
FI(J. 4 is a top view of the embodiment of FICI. I; do

FI(J. 5 is a perspective view of the embodiment of FICI.
1. slain ing a surface cleauuig unit rcmovcd from a wheeled
base.

FIG. 6 is a side view ol'he embodiment of FIG. I,
shoivina a surface cleanmg unit removed fn)m a wheeled
base:

FIGS. 7-9 are cross-sections taken along line 7-7 in FICi.
1. shosving alternate configumtions of a cleaning unit:

FIG. 9a is a partially-exploded perspective illustration of
thc cleanuig unit ol'IG. 9, o

FIG. 10 is a pcrspcctivc illustration of an allcmate
embodiment of a surface cleaning apparatus of the present
invention, showing a lid iii an open position:

FI(J. 11 is a perspective view of another emixidiment of
a surface cleaning apparatus; 11

FIG. 12 is another perspective view ol thc surlbcc clean-
ing apparatus of FICI 11,

FIG. 13 is a perspccuvc view of thc surlbce cleaning
apparatus of I'l(i I I with a surface cleaning unit detacltcf,

II(i 14 is another perspective vieiv of the surface clean- io
in apparatus of FICI. 11 with a surface cleaning unit
detached:

FIG. 15 is a sclmmauc rcprcscntauon of another mnbudi-
tnCtil Ol 11 SUCIBCC ClCdiiltlg dppdtiilUS,

FIG. 16 is u schenuitic reprcscnlalton of the surface ss
cleanin apparatus of lii(i 15 with a surface cleaning unit
detached:

FICi 17 is a schcnuilic rcttresctttafion of another embodi-
ment of a surface cleaning apparatus:

FICi 18 is a perspcclivc vmw ol'iothcr cmbodimenl of
a surface clcarung apparatus,

lii(i 19 is another perspective view of the smface clean-
ing apparatus of lil(i. 18 ivith a cyclone bin assembly
removed;

FICi 20 is a perspective vieiv of the surface cleaning
apparatus of FICI. 18 with a surface cleaning unit detached
and a cyclone bin assmnbly rmuovcd Ibom the surface
cleaning unit, and,

lii(i 21 is a bottom perspective vieiv of the cyclone bin
assembly of the surface cleanin appamstus of lil(i. 18 in the
open position.

I)l'E(JRIP I ION Oit MARJOIJS I:MI3OI)IMIIN'IS

Various apparatuses or pmcesses will be descubed below
to provide an example of an embodiment of each claimed
invention. No embodiment described belov limits any
cldittlCd invCB(toil Bill dtiV CltiitnCd iiiVciilioil 111BV COVC1

processes tir Bppaidliiscs fliin iliflcr Iroiii lliosc dcsc11bix!
below 'I'he clainied inven(ions are not limited to apparatuses
or processes having all of the features of any one appanstus
or process described below or to features common to nnd-
tiple or ail of the apparatuses descnbed belov . It ts possible
that an apparatus or process descnbed below is not an
muboduncnt of miy clauncd 1mentiou. Any invenuon dis-
closed ui an apparatus or process descnbcd below 01st ts not
claimed in this docunient may be the subject matter of
amither protective instniment. for example. a contimiing,
patent application, and the applicants, inventors or ov:oers
do not intend to abandon, discfisim or dedicate to the public
any such invention by its disclosure in this document.
Portable Clcaiung IJtu( Constniction

Thc following is d dcscnplion ol'ortable cleatung uiul
constructions thai may be used by itself ui any surface
cleaning apparatus or in any conibination or sub-combina-
tion with any other feature or features disclosed herein

Referring to FICtS. 1-4. an embodunent of a surface
clemiing apparatus 10 of the present invention ls shown.
Surface cleaning apparatus 10 may bc a canister type
vacuum cleaner, a Shop-ttac™ t)pc vacuum cleaner, or
another type ol vacuum cleaner Ihat may bc mounted lo a
v heeled base Surface cleanin apparatus 10 comprises a
dirty fluid inlet 12, a clean air outlet 14, and a fluid flow path
extending therebetween. A portable cleaning unit 16 is
provided in the fluid flow path. Cleaning unit 16 comprises
al least onc cyclonic scpvdrafion stage 18 for removing dirt
from air, or Ibr removing liquid from mr or to pick up liquid.
Cleatung unit 16 further comprises a suction motor 20 for
drawing fluid front the dir(y fluid inlet 12 to the clean air
outlet 14.

Dirty fluid inlet 12 is provided in a member 34. In the
embodiment shov:n in FIGS. 1-6. member 34 is a hose. In
thc embodiment shown ui FICiS 7-10, member 34 ts a
nozzle In other embodiment. mcmbcr 34 may be, for
cxiunplc, a surface clcarung head. It will bc apprcctatcd Ilmt
a flexible hose. a ri id wand or other attachment may be
affixed or removably affixed to por(able cleaning unit 16

Referring to the exemplified embodunents of FICiS. 7-9,
from dirty fhiid inlet 12, fluid is directed to cleaning unit 16.
Cleatung unit 16 may bc of a vancly ofcotdigumtions. In Ihc
cmbodimcn( of FIGS. 7 mid 8, cleaning unit 16 composes d

single cyclonic clcaiung stage 18 prcfi:rably comprisui a
single cyclone housed in a first housing 44, and a filter
assembly 38 and motor 20 housed in a second housing 46
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Bdiaccni flle lira( housing. Accordingly, in this emboduueut,
the suction motor 20 is positioned latenllly adjacent and
laterally spaced front the cyclonic cleaning stage 18. In the
embodiment of ill(i. 9. cleaning unit 16 comprises first 18
and second 48 cleaning stages housed in first housing 44,
and filter assembly 38 and motor 20 housed in second
housing 46 laterally'd)Bceuf tlic first housing. hl this
cmbodimcnt, motor 20 is positioned laterally spaced from
and Interally adjacent both of first 18 and secinnd 48 cleaning
sta es It tvill be appreciated that portable cleaning umt may in

utilize one nr more cyclonic cleaning stages„each of which
may comprise a single cyclnne or a plumlity of cyclones in
parallel. In any embodiment. one or more additional clean-
ing stages may bc used such as one or more lilicrs.

For example, in thc cmboduuenis cxcmplified, cyclonic
clemling stage 18 includes a single cyclone chamber 22.
( yclone chamber 22 conlprises a dirty air inlet 24, a
separated nr dirty material outlet 26, and a clean air outlet
28, A dirty or separated material collection chamber 30 Is
mounted below dirty material outlet 26, for collectiitg mate- Io
rial removed from ihe air ul cyclone chamber 22. In the
cmbodimcnt shown, a divider plate 32 is associated with
dirty material outlet 26 Divider plate 32 is pnsitioned below
the dirty material outlet 26, within the material collection
chamber 30 It will be appreciated that a divider plate may
be used any one or more of the cyclones and it mny be ofany
configumtion and located at any position known in the art.
Altcmaicly, a divider plate may noi bc used and the cyclone
clrambers may bc of'ny design.

Material collection chamber 30 may be of any cnnhgu- lc
ration and may be emptied by a user in any manner known
in the art In the embodiment shown in lii(iS. 7 and 8,
material collection chamber 30 has a bottom 31 that Is
openable by pivoting about a pivot pin 33. In this embodi-
ment, nutterial collection chamber fattier compnses a latch li
35. for locking bottom 31 ul place, mid a buuon 37 for
releasing ihc latch. In other cmbodnuenis, malenal collec-
tion clmnlber 3t) may be emptied in another manner I'r
example, nlaterial collection chamber 30 may be nxlvablent'enlovablefrom surface cleaning apparatus 10. such that it So

may be emptied. or may have another portion that opens It
may bc removable from poitablc cleaning umt with thc
associated cyclone or cyclones as a scaled umt. Sec for
example ihc embodunmlts of FIGS. 14 and 19.

In some embodiments, a filter or a screen may be asso-
ciated with clean air outlet 28 I'or example, as shnwn in
FIG. 8, a cylindrical housing 53 may be mounted on clean
air outlet 28 and may have a plumlity of openings 55 which
Brc plovidixl with II screen (c.g. B wire nu:sh). Anv sllch
screen or lilicr known in the Bri may bc ussxk Ahcrnaiively, o

as shown in FIGS. 9 and 9n, a screml 43 may bc positioned
on top of the cyclone chamber 22 at the clean air outlet 28.

In the embodiment of lii(i) 7 and 8, air i ~ directed front
cyclone chamber 22 out of clean air outlet 28, nnd into nn
airflow passage 36. which extends between first housing 44 66

Bnd second housing 46. From mrtlow passage 36. air is
dircctcd tlu ough a filter assembly 38, w luch. in ihe embodi-
ments cxmnplifiixl, comprises a prc-motor foiml lifter 40,
and a screen filter 42 I'ronl filter assembly 38, air is drav n
past motor 2(l. and out of clean air outlet 14 60

In the exemplified embodiment of FI(iS. 9 and 9a. fmm
cyclone chamber 22. air Is directed out of clean air outlet 28
and into second cycloruc cleanulg stage 48. Scmond cyclonic
clcaiung siege 48 compnscs a plurality ol second siege
cvclontw 50 111 pBrallcl Eiich scctlnd stage cvcktllc colll- 66

prises an inlet (not shown) in fluid coinmunication v ith
clean air outlet 28, and an outlet 32 in fluid communication

with airflow passage 36. Each second siege cyclone com-
prises a cyclonic cleaning region 54„and a dirt collection
region 56. From outlets 28. air Is thrcctcxf into airflow
passage 36. mid into filter assembly 38 Iirom filter assembly
38, air is drawn past motor 20. and out of'clean air ouilci 14.

In this einbodiment. the first housing 44 that mcludes the
second cyclonic cleaning stage 48 The second stage may be
remnvably moiulted in first housing 44 and nlay optionally
be provided v,ith a handle(not shown) on the top thereof.
Accoldlnglv. ihc secolul stiigc Iuay'c rculovcil fol 6'Iupivlng
or optionally replacement when it Is full Alternately. the
second cyclonic siege nuiybc empiyablc with the first
cyclonic separatinn stage 18, as is known in the vacuum
clciincl dri.

In other einbodiments. cleaning unit 16 nlay be otherwise
configured. For example, cleaning unit 16 may nnt comprise
a filter assembly, or may cnmprise a plunllity of filter
assemblies. Additionally, cleanin unit 16 may comprise
additional clcanulg stages. wluch may be post(toned later-
ally adiacent each other or above each other.

In thc cmbodimcnts shown, thc lira( 44 and second 46
housmgs are integrally molded. In other embodiments, the
first 44 and second 46 housings may be separately manu-
factured and then secured together, such as by a common
base or by gluing, v,elding or mechanically securing the two
housulgs together. In some embodiments. hrst 44 and/or
second 46 housulg may bc prox ided with nn openablc lnl 45.
as shown in FIG. 10. When a user opens lnl 45, thc user may
have access to cnmponents housed in first 44 and/or second
housin 46. For exmnple, as shnwn in lq(i ltl, hd 45 inay
be provided v,ith a plurality of flanges 47, w:hich are
mounted on flanges 49 provided on housin s 44 and/or 46.
Flnnges 47 are pivotally connected together by pivot pins 51.
Accordingly. Iul 45 may bc pn o ted from thc closed position,
as shovvn in FIGS. 1-9. io the opcncd position, as shown in
FIG. 10.

Referring to Fl(i 11, annther embodiment of a surface
cleaning apparatus 110 is shotvn Surface cleaning appanltus
110 Is generaily similar to surface cleaning apparatus 10, and
analogous features are identified using like reference cftal-
acters indexed by 100.

Surface cleaning apparatus 110 compnses a dirty fluid
ullei 112, a clcml air outlet 114, and n fluxl flow path
extending therebenveen A portable cleaning unit 116 is
pmvided in the fluid flotv path ( leaning unit 116 comprises
at least one cyclonic separation stage 118 for removing dirt
from air. or for removing liquid from air or to pick up liquid.
Cleatung unit 116 I'urther comprises a sucuon motor 120 lor
drawulg fluid from the dirty fluid ullct 112 to thc clean air
outlet 114. Dirty fluid inlet 112 is prowdcd ul a member 134,
which in this embodiment is a surface cleaning head

In this einbodiment the cleaning unit 116 is mounted to a
wheeled base 158. Wheeled base 158 comprises a plurality
of v heels 160. and a cradle 162, v,hich receives cleaning
uiut 116. The portable cleiuung utut 116 can bc operatod
while scatcd in thc cradle 162 (FIGS. 11 and 12) imd can bc
lifted out of thc crndlc 162 and used as a hand carnablc
apparatus (I'I(t. 13)

Referring to Fi(i 14. in this embodiment the cyclone
cleaning stage 118 includes a cyclone chamber 122. Cyclone
chamber 122 comprises n dirty air inlet 124. a separated or
dirty nuttcrial outlet 126. aude clean air outlet 128 (FIG. 14).
A dirty or SCTtaratcd material collection chamber 130 is
bcsidc thc cyclone chamber 122 and in conunuiucation wifll
the dirty material nutlet 126, for collecting nlaterial removed
from the air in cyclone chanlber 122.
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Material collection chamber 130 may bc of any coniigu-
ration and may be emptied by a user in any manner known
in the art In the embodiment shown in Fi(i. 14, nlatenal
collection chamber 130 has a bottom 131 that is openable by
pivoting about a pivot pin 133 In this embodiment. mntenal
collection chamber Thither comprises a latch 135, for lock-
ing bouom 131 in place, mid a buuon 137 for rcleasin the
latch. In this cmboduncnt the material collccuon chmnbcr
130 may be movable or ieniovable fmin surface cleaning
apparatus 110 and from the portable cleaning unit 116, such in
that it may be enlptied. and is reinovable fmm portable
cleaning unit 116 with the associated cyclone 118 or
cyclones as a sealed unit

Rcfcrring to FIC)S. 18-21, another embodiment of a
surlhcc clctuung apparatus 510 is shown. Apparatus 510 is
generafly similar to surface cleaning apparatus 10, and
analo ous features are identified using like reference char-
acters indexed by 500

Referring to FICi. 18, surface cleaniilg apparatus 510
comprises a dirty fluid inlet 512, a clean air outlet 514. and lo
a fluid flow path cxtcmhng thcrcbctwcen. A portable clean-
ulg urn( 516 is providixl ul tlm fluid flow path. Clcmnng uiut
516 comprises at least one cyclonic separation stage 518
(i'l(i 21) for removing dirt from air, or for removing liquid
fmm air or to pick up liquid ('eaning unit 516 further
conlprises a suction motor 520 (FIG. 20) for drawing fluid
from the dirty fluid inlet 512 to the clean air outlet 514. Dirty
fluid inlet 512 is provnled in a member 534, whwh in tlus
mubodimcnt is a surface cleaning head.

In this enlbodinlent the cleaning unit 516 is mounted to a lo
wheeled base 558 Wheeled base 558 comprises a plurality
of wheels 560, and a cradle 562 (I'ICi 20)„which receives
cleaning unit 516. The portable cleaning unit 516 can be
operated while seated in the cradle 562 (FICrb 18) nnd can be
lifted out of thc cradle 562 and used as a hand cdrriable li
appaititus (FIG. 20).

Relbrnng to FIC) 21, in this embodiment thc cyclone
cleanin stage 518 includes a cyclone chamber522. Gl clone
chamber 522 compnses a dirty air inlet 524 (liffi 19), a
separated or dirty material outlet 526, and n clean air outlet do

528. A dirty or separated material collection chmnber 530 is
bcsnlc the cyclone chtunbcr 522 and ul conuuunication with
the dirty ma(coal outlet 526, for collecung ma(anal removed
from thc air in cyclone chamber 522.

Material collection chanlber 530 may be of any conhgu-
ration and may be emptied by a user in any manner known
in the art. In the embodiment shown in FICi. 21. mntenal
collection chamber 530 has a bottom 531 that is openable by
pivotulg about a pivot pin 533. In tlus embodunmlt, matcnal
collection chamber further composes d latch 535, for luck- o

ing bouom 531 in place, mid a buuon 537 for rcleasin the
latch

Wheeled liase ('onstruction
The following is a description of a wheeled base con-

struction that may be used by itself in any surface cleaning Ss

apparatus or in auy combination or sub-combmation with
dllv othcl fbdturc or fed(illus ihscloscd hclcul.

Rcfcrring agaul to FIGS. 1-4, portable clcaiun unit 16 is
mounted to a wheeled base 58 Wheeled base 58 conlprises
a plumlity of wheels 60, and a cradle 62, which receives ii!

cleaning unit 16.
In sonic embodiments. cleanin unit 16 may be pemla-

nently mounted to whee)cd base 58, for cxamplc via one or
morc bolts In other muboduuents. cleamng umt 16 may be
removably mounted to whccled base 58. For example, a user si
nlay remove cleanmg unit 16 fnlm ivheeled base in order to
nlaneuver cleaning unit 16, or to empty material collection

chiunbcr 30. In such mnbodunmlts, cleaning uiut 16 is
portable. For example, as shown in FICiS. 5 and 6. cleaning
uiut 16 may be removed from wlnxlcd base 58 by hfilllg
cleaning unit 16 off of ivheeled hase 58

In any cmbodimcnt, surface cleaning apparatus 10 may
cmnprise a handle 64, anrgor a shoulder strap 65 (shown in
FICi. 8) for maneuvering cleaning unit 16 when it is removed
from wheeled base 58 In some embodiments, handle 64

may be integraily formed with one or both of first 44 and
second 46 housings.

Surface cieaning appamltus 10 may hirther comprise a
locking mcmbcr (not shown). such that clearuug uiut 16 may
be lockably received on wheeled base 58 I'he kicking
member may comprise any suitable lockulg mcmbcr kdto33 n
in the art, such as, for example. a quick release hatch. a
friction or snap fit. a set screlv, a tie do33 n strap (e g., a strap
which may be wrapped around cleaning unit 16) or the like
The lock may be actuatable by a foot pedal. Alternately
whim)cd base 58 mdy hale side wall cxtcndulg up around
cradle 62 lvitlun which portable cleaning unit 16 is received.
It will be apprcctatcxi that cradle 64 may bc any member on
which portable cleanin unit 16 may be received or secured,
such as a flat base with or without side walls

In the embodiments exemplified. wheeled base 58 com-
prises a front wheel 66, and two rear wheels 68u, 68k
Accordin iy. cradle 62 is a platfoml that is generally polygo-
nal and, prcl'crably, gcncrally (rien ular ul configuratiun.
Thw conliguration nuiy provide increased maucuvcrability
to surface cleaning apparatus 10 In other embodiments,
v heeled base 58 nlay comprise another number of wheels
lior example, in some embodinlents, wheeled hase 58 inay
comprise tlvo front wheels and two rear wheels. It will be
appreciated that. as exemplified„housin s 44, 46 may be
coen(cd on cradle 62 with the suction motor at thc rearward
end of portableclwinmg unit 16 and the inlet to portable
cleaning unit 16 at Ule fol33 drd end ol'hc front housulg. In
alternate configurationg housings 44, 46 nlay be positioned
side by side. Further, if more than nvo housings 44, 46 are
provided. then the housings may be arran ed linearly. in a
tnangular configttration or any other desired configuration.

In some embodiments. Iront w hccl 66 is rotatably
mounted about a vertical axis to cradle 62 (c.g., is a caster
whim)), mid rear wheels arc non-rotatably moon(ex) about a
vertical axis Accordinaly, front ivheel 66 may be steerable
In other embodiments. all of front wheel 66 and rear wheels
68 may be caster wheels. or may be non-rotatably mounted
v hccls,

In some embodiments. wluwled base 58 has a lengfll
grcatcr than its wnlth. Tlrdt is. thc distance L between front
whim) 66 and axis 67 ex(wifing between rear wheels 68d,
68b, is greater thml the distance W benveen rear wheels 68a,
68b, along axis 67 In other embodiments, wheeled base 58
may have a v, idth W greater than its length L. or may have
width W equal to its length L.

In thc cmbodimcnts shown. front whccl 66 is of a smaller
duunetcr tlmn rear 33heels 68d, 68b. Altematcly, rear whccls
68a, 68b may be snuillcr than front wheel 66. Prcfcrably.
both the front and rear ivheels are each relatively lar e I'or
exanlple, in some embodiments. front wheel(s) may have a
diameter of between about 0.5-4 inches. preferably 1-3
inches and more preferably 1.5-2.5 inches In some embodi-
meuls, rear wheels may lrdiea diamctcr of between about
0.5-4 inches, prefi:rably 1-3 ulchcs and morc prclbrably
1.5-2.5 inches. In onc particular embodimcnn both front
wheel(s) 66 and rear wheels 68ia 68b have a diameter in the
smne range. Such embodiments nlay be advantageous to
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provide surface clcanulg apparatus 10 with ulcreased
maneuverability and with increased stability.

In the embodiments shown. wheeled base 58 is coidigured
such that, ivhen cleaning unit 16 is mounted on cradle 62,
rear wheels 58 are positioned outwardly of cleanin unit 16.
That is. rear wheels 58 are separated by a distance tV that is

greater than lhe width W'l'lctming uiul 16. Such mnbodi-
mcnls msy provide surface cleanm apparatus 10 with a
wider s(ance, and accordingly with increased stability Addi-
tionally. because rear wheels 68 are positioned outv ardly of la
cleanin unit 16, rear wheels 68 may be pmvided with an
increased diameter„as previously mentioned, without
increasing the distance benveen cleaning unit 16 and a
surface such as a floor. Accordingly, lhc center of mass of
clc Inlug unll 16 ltlav ri nlsln low. which fullhcl ulcnuisiw thc I

s(ability of surface cleaning apparatus 10

In some emlxidinlents, wheeled hase 58 may comprise
operatin components of surface cleaning apparatus 10,
such as a suction motor (see FICi. 17). For example. wheeled
base may comprise a portion that is provided in the fluid lo
flow path, and Includes a Iillcr assembly (not shown). In
other embodimmlts, as exemplified, wheeled base 58 may
not conlprise any operating components (i e. wheeled base
has an absence of operating components)

In the embodiments shown, cleaning unit 16 is oriented
such that dirty fluid inlet 12 is provided at a fbont end 70 of
surface cleanin apparatus 10. adjacent front wheel 66. and
suction motor 20 ls providixl at a rear end 72 of surlhcc
clcanmg apparatus 10, adlacenl rear wheels 68. In other
embodimen(s, cleaning unit 16 may be otheiwise oriented. Io
lior example. suction motor 20 may be provided at front end
70. and dir(y fhiid inlet 12 may be pmvided at rear end 72.
Alternatively„cleaning unit 16 may be oriented such. tlmt
suction motor 20 and dirty fluid inlet 12 are equafly spaced
from front wheel 66 and roil whimls 68. Tlxit is, clciuung ls
unit 16 may bc positioned substanlmlly sideways in whcelcd
base 58.

In sonic embodiments, por(able cleaning unit 16 may be
connected to a remote surface cleaning head by connected in
air fiow conmnuucation with the wheeled base, wherein the so
renlote surface cleaning head may be connected or remov-
sbly connected ul air tlow conuuunwauon with lhe wheeled
base. Accordulgly. when ponablc clcsnulg umt 16 is placed
on thc wheeled base. Il may beautoma(ically connected in
air flow communication with the ivheeled base (see for a

example lii(iS 15, 17 and 19) or the user may have to
connect portable cleaning unit 16 in air flow conununication
with the wheeled base, such as by connectiitg a hose of
portable clcaiung urut 16 in air Qow communication with an
mr outlet of thc whccled base (sim I'or example FIGS. 5 and o

6).
As exenlplified in lil(ig 5 and 6, wheeled base 62 may

comprise a floor cleaning mount 82 coupled to cradle 62 A
first end 84 of mount 82 is configured for receiving member
34, which. in the embodiment~ exemplified in FR1S. 1-6, is s.

hose. A second cnd 86 ol'ouni 82 is configured for
rimclvulg another mcmbcr, for examples remote surface
clcanmg head that is prcfcrably al thc distal cnd of' wand
and a flexible hose extends between the wand and nuiunt 82
(not shown). It will be appreciated that portable cleaning io
unit 16 may be designed such that the inlet of the portable
cleaning unit automatically is connected in flow conmtuni-
cauon with mount 82 when portable cleamng uiut 16 Is
postnoncxl on wheclcd base 58, such as by usc of an inlet
port aligned with Iirst end 84 or a ngid pipe lhal is fillable ss
thereon Alternately, as exemplified, a flexible hose 34 that
is manually insertable may be used. An advantage of tlus

design ls thai Ihc atlachmcnl mcmbcr lor a wand or thc like
is provided on the platform and not the portable cleaning,
unit I herefore, the wand nlay be used to pull wheeled hase
58 without risk of pulling por(able cleaning unit 16 otf of
v heeled base 58. Further, preferably the attachment point is
close to the floor. preferably at the level of cradle 62, thereby
lowering Ihc point at wluch whcclcxf base 58 may bc pulfcxf
and increasing lhe stability of whccled base 58 when it Is
bemg pulled

It v ill be appreciated that in the portable mode, a wand or
flexible hose and wand. or other member known in the art
may be attached to hose 34 or Imse 34 may be removed and
the wand or flexible hose and is and, or other member known
in lhc arl may bc attached directly to the ullct lo housing 44.

In solnc cnlbodlulcllts, otic OI 11101'c acciwsollcs, such as
cleaning brush 74 and wand extension 76 may be secured to
the upper surface of lid 45, such as by means of niounts 78
Accordmgly, extension 76 may be configured to function as
a handle (e.g. Cenuaf section 76 may be arcuate in shape or
be spaced from lid 45), to define an opening 80 between the
upper surface ol'ul 34 such Ihat extension 76 of brush 74
may bc a carry haixllc 64 Ibr thc vacuum cleaner. Alier-
nately, extension 76 may be conti ured to seat on handle 64
and permit handle 64 to be used when bnish 74 is mounted
on portable cleaning unit 16 In other embodiments, one or
more accessories may be provided in a recess in the lower
surface of portable cleaning unit 16 or in an upper surface of
whimlcd base 58.
Rcmovablc Dirt Chamber

'I'he folloiving is a description of a portable cleaning unit
having a removable dir( chamber that may be used by itself
in any surface cleaning apparatus or in any combination or
sub-combination v, ith any other feature or features disclosed
herein.

As cxcmplificd in FIG. 14. Ilu: cyclone chimlbcr 118 and
material collection chamber 130 may bc constructed as a one
piece assembly and arc refclrcxl lo collccuvcly as a cyclone
bin assembly 188 In accordance with tins aspect. cyckme
bin assenibly 168 nlay be removed front the portable surface
clemling unit 116 when the portable surface cleaning unit
116 is seated on the base 158 (FICiS. 14 and 19) and when
thc portable surlhcc clc;ming unit 116 is separated from thc
base 158 (FIG. 13). Tlus may allow a user to rcmove only
thc cyclone bul assembly 188. for cxmnple for emplyulg.
regardless ofwhether the surface cleaning unit 116 is docked
on the base 158

As exemplified in FICiS. 18-21, the material collection
chamber 530 may be nlovable or removable from surface
cleaning apparatus 510 mul from the poitablc clcamng uiul
516. such thai il mny bc cmpncxf, and ls removable from
portable cleaning umt 516 with the assocta(cd cyclone 518
or cyclones as a sealed unit.

In the illustrated embodiment, the cyclone chamber 518
and material collection chamber 530. referred to collectively
as a cyclone bin assembly 588. can be removed from the
portable surface clcanulg unit 516 when thc portablesurfacc
cleaning unit 516 Is scatcd on tlu: base 558 (FIG. 19) and
when thc por(able surface cleaning unit 516 ls separated
from the hase 558 (I'ICi 20) I'his may allow a user to
remove only the cyclone bin assembly 588. for example fiir
emptying, regardless of ivhether the surface cleaning unit
516 is docked on the base 558.

Rcfi:rring (o FIG. 18, in thc illustrated embodiment, when
the surface cleaning urn( 516 Is mounted on thc base 558 Ihc
air flow path bclwccn thc surfbce clearung head 534 tmd Ihc
suctimi motor in the surface cleaning unit 516 includes a
rigid conduit 589, a flexible hose 590ic
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In iius embodiment, thc Jirst hose 190a is coiulcctcd Iu thc
surface cleaning unit 516 and extends benveen a down-
stream end 592lr ilvith reference to the directinn of airtlov
through the hose 590lr) that is connected to the surface
cleaning unit 516 and the ri id conduit 589. In this conhgu-
ration, when the surface cleaning unit 516 is removed from
thc base 558 thc hose 590a comes with thc surface cimuung
unit 516 JFICi. 20).

It lvill be appreciated that. in alternate embodinlents,
nlaterial collection chamber 130 may be a separate uiut and la
nlay be removable without the cyclone chamber Alternately,
or in addition. material cnllection chamber 130 may be
renlovcd lvith the handle nf the portable cleaning unit. An
allvaniagc of tlus design ls that ihe iinnille of thc portable
clcanmg unit may bc useable to maiupulaic thc maicnal
collection chamber 130 or cyclone bin assembly when
removed for emptying
Autonlatic Portable Gleaning Hnit I Jose ('onnection

The fi&llowing is a description of automatically connect-
in a hose of the portable cleaning unit in air flow conunu- lo
luce(ion with tlm busc when the purtable cieiuung unit is
placed on the base that may bc used by itself ui any surface
cleanin apparatus or in any combination nr sub-combina-
tion with any other feature or features disclnsed herein

Referrin to I'l(i 12, in the illustrated einbodiment, v hen
the surface cleaning unit 116 is mounted on the base 158, the
air Jklw path benveen the remote surtbce cleaning head 134
and Ihc suction motor in the surface clmumig unit 116
includes a ngid conduit or wmid 189, a Jirst flcxiblc hose
190a and a second flexible hose 1906 isee also llg(i 14) sc
positioned downstream from the first hose 190a

'Hie first hose 190a extends from its upstream that is
connected to rigid conduit 189 to its downstream end 192a
Jwith reference to the direction of airflow through the hose
190a) that is corulectcd io thc base 158. Thc Jirst lxlsc 190a ls
has a diiunctcr 191a. Wlule thc lira( hose 190a may be
removably conncctablc to thc base 158, first hose 109a
remains attached to the base 158 regardless of the position
of the surface cleaning unit 116 fill(ig. 12 and 14)

Referring to FICi 13. the second hose 19013 is attached to so
and is removable with the surface cleaning unit 116. A
downstrcmn cnd 192b of thc hose 190b ls atutchcd to the mr
inlet 124 of thc cyclone chamber 118 and IJte upsireimi cnd
193b is rcmovably conncctable in air Jluw communication
with the air outlet of the base 158 fe.g, npening 195 of s
coupling 194). When the surface cleaning, unit 116 is
removed from the base 158. the upstream or inlet end 1936
of the hose 1906 can be used as a second or auxiliary dirty
mr inlet for drawing Jluid and dcbns in(o thc air flow path.
Optionally. auxiliary cleaning tools may bc ailachcd to the o

inlet end 193b ol'hc hose 190b. In this conliguration, the
first hose 190a does not form part of the airilov path tn the
surface cleaning unit 116.

The second hose 1906 is shown in a wrapped or storage
position in FICJ. 13 in winch it is wrapped around port of the s.
surlacc cleaning unit 116. When Ihc surface cleaning unit
116 ls ui use as a portable clcmung uiui (he second hose 190b
can be unwound and cxtcndcd. Prcli:rably. Ihc second hose
1906 is extensible to increase its cleaning range 'I'he second
hose 1906 has a diameter IUJR which optinnally may be rc
smaller than diameter 191a. This may help reduce the
overall size of the surface cleaning unit 116 and may help it
nest on the base 158. Howcvcr. itis prcfi:rrcd tirii they have
thc same or similar dlnmetcrs so as Io pmvidc mi air tluw
path the(has a 3:nerally constant dimnetcr. The hoses 190a ss
and 190)3 may be generally smlilar Alternatively, they may
have ditferent properties. Ilor example, the first hose 190ii

16
may bc non-3:xtcnslblc and relatively stllT (to allow a user to
pull the hose 190a to advance the base 158 across the
surface) and thc second hose 190b may be extensible and
less stiJT.

Referring to FIG. 12, when thc surl'acc cleaning unit 116
is seated on the base 158. the inlet end 19313 of the second
hose 1906 is connected in air Jlolv communication with the
downstream end 192a of the tirst hose 190a. using coupling,
194. thereby re-establishing air flow communication
between Ihc cleatung head 134 and thc surlbce cleanin uiui
116.

Referring to FIG. 13, the coupluig 194 may be any
suitable connector, and in the example illustrated, is an
elbolv-type connix:tor with a downstream opening 195 sur-
rounded by a sealing face 196 'lhe surface cleaning unit 116

may be configured such that the upstream end 1936 of the
second hnse 1906 is aiigtted with the opening 195 and seals
a ainst seal face 196 to establish the air Jlov path when the
surlace c1canuig

urn(

116 is placed ou base 158. Accorllulgly.
sealing face 196 is sealed by the inlet end 1936 automati-
cally when Ihc surface clcalung unit 116 is ulscrted vcrii-
cally nntn the hase 158

In order to provide a seal. one or both of base 158 and
surface cleaning unit 116 may be configured to pmvide
sufficient abutment therebetween so that an air tiJtt seal is
created. As exemplified in FIG. 13, the rear face of coupling
194 ls angled and a matmg miglcd surface may bc provided
ou portable clcamng unit 116. Accordingly, when portable
cleaning iulit is placed on base 158, portable cleaning unit is
urged reatwardiy and the rear end of portable cleaning unit
116 may abut the rear wall of base 158 thereby pressing the
upstream end 1936 of the second hose 1906 against the
opening 195 and optionally compressing a asket or the lil e
to ixcaie an air tight seal.

I f thc cyclone but assembly is removable, then the rema in-
iug body oi'ortable cleaning unit 116 may also or aiier-
nately be angled to press the cyclone inlet 524 against
opening 195 (see for exanlple ill(i 19)
Valve to Switch Between Hoses

The following is a description of alternate air flow paths
that may be used by i(scil'in mly surlbce cleanulg apparatus
or in any combination or sub-combulauou with any other
feature or fi:aiurcs lhsulosixl hcrcin.

In accordance with this aspect, the portable cleaning unit
may mcorporate a hose which is di Jferent to first hose 190a
For example. it may have a smaller diameter. Accordin ly,
it may be preferred not to use such a hose in the air flow path
when portable cleaning unit 116 is mounted on the base
since Ilm smaller dinmcier lxlsc would reduce air liow and
iucrcasc thc back prcssure. However, thc smaller diamcier
hose nlay be lighter and easier to use in a portable mode fi e,
when surface cleaning unit 116 is removed from base 138)
In such a case. a valve may be provided to selective connect
the cyclone air inlet lvith the different hoses or air flow paths.
Thc valve may bc mamially operable or automatically
opcrablc. For cximiple. thc valve may bc actuaicxt auiomati-
cilll)' licit thc snlfiicc cll:suing ului 11 6 ls ri:ulovcll flout Illc
base or v hen the smaller diameter hose is deployed fnlm a
stomsge position fnr use

Accordingly, if second hose 1906 has a smaller diameter
into the air Jkllv path lvhen the surface cleaning unit 116 is
dockixl, a user muy optionally detuch the downstream end
192b of thc secoml hose 190a from thc air ullci 124 (thereby
removing the second hose 190b from thc air tlow circuit) and
can repnsition the dolvnstream end 192a of the hose 190a to
be connected directly to the inlet 124 Alternately, inlet 124
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could be automatlcafly conncctixl ul air flow communication
with openiim 195 when surface cleaning unit 116 is placed
on base 158

Optionally, instead reqninna a user to recoilfigure a hose,
the surface cleaning apparatus may include a valve posi-
tioned in the air flow path that allows the air flow: to be
sw'itched bctwccll thc llrst and sccilnd hilscs. In flus coil-
ligurauon. both hoses can rcmain attdchcd Io their respcc(ive
components, and the air floe: path to the surtace cleaniag
unit 116 can include either of the first and second hoses. Io

Optionally. one of the hoses may be detachable and con-
nectable to the other of the hose~. such that one Llrge hose
is created and forms the air flow path to the surface cleaning
Uliln

Rcfcrring to FIGS. 15 and 16, a schematic riprescntanon
of another embodiment of a surface clicning apparatus 210
is illustrated. Surface cleaning apparatus 210 is generally
similar to apparatus 10. and analogous features are identitied
using like reference characters indexed by 200.

In this embodiment. the surface cleaniilg unit 216 Io
includes a valve 297 provided ul thc air flow path, upstremn
from the mr ullct of thc cyclone chamber 218. Tlm valve Is
connected to the downstreanl end 292/I of the second hose
2906, and the valve 297 and second hose 290/I are remov-
able with the surface cleanmg unit 216 (I IG 16) When the
surface cleaning urut 216 is seated on hase 258. the valve can
connect to coupling 294 mitomatically or manually An
dixuatulg lever 298 allows a user to chmlgc Io position of thc
calve 297 so than wlmn thc surface cleamng unit 216 Is
docked, the first hose 290a is connected in air flow cnnl- lo
munication with the surface cleaning unit 216 and the
second hose 2906 is sealed (but remains attached and does
not require re-configuration). Optionally, the valve 297 can
be autonlatically actuated when the surface cleaning unit
216 is pfaccxf on or rcmovcxf from Ihe base 258 Io adtust the lc
mr flow pa(h accordingly.
Usc ol'ual Sucuon Motors

1he folloivin is a description of the use of dual suction
nlotors that may be used by itself in any surtace cleaniag
appamctus or in any combination or sub-combination v.ith do

any other feature or features diccloced herein.
Opiiorlafly, Ihc base ol Ihc surface clcdmng apparalus may

lriclUdl: solilc opcratlllg conlpollcllis ol flu: surf'Icc ch Suing
dppdldnls. Itic(Udlng, for cxalnph: II sUcniill Inotol, thc piiv i'.I

cord and a cord reel. Providmg components in the base may
help reduce the iveight and/or overall size of the portable
surface cleaning unit.

Referring to FICi 17, a schematic represenration of
another embodiment ol' surface cleaning apparatus 310 Is
shown. The surface clowning apparatus 310 is gmlerally o

similar Io surface cleanulg apparatus 10, and analogous
features are identified using like reference characters
indexed by 300

In the illustrated embodiment, the surface cleaning appa-
ratus 310 includes a base 358 and a surface cleaning unit 316 J.
that can bc mounted on thc base 358 (as illustrated). mid can
bc dc(ached to bc used scparatcly frum thc base 358.

lhc surface cleaning urut 316 ulcludcs a cyclone bin
assembly 388 that has a cyclone chamber 318 and a dirt
collection chamber 330 'lhe cyclone chainber 3 18 has an air io
inlet 324 and an air outlet 328. A dirt outlet in the foun of
a slot 326 provides conununication between the cyclone
cluunbcr 318 and thc dirt collection chamber 330.

A Iirst suction motor 320a is provuled in thc surface
clcaiung unit 316. An mr flow conduit 400 provides ml mr sc
floiv path between the air outlet of the pre-motor hlter
housing and the suction motor 320a Accordingly. a pre-

motor lifter 338 ls provided ul thc air flow path bctwiwn thc
air outlet 328 of the cyclone chamber 318 and the motor
32UIJ.

In the illustrated embodiment the electrical cord 401 is
v ound around a cord reel 402 that is pmvlded in the bace
358 In addition, a second suction motor 3206 is provided in
the base 358 and ls in clectrmdl communication with Ihc

power curd 401 such Ihdt Ihc second suc(ion motor 358 cml
be pov ered by an external pov er supply (e g a wall socket)
A hase conduit 4(O provides air tloiv communication
between the second suction motor 320/I and a port 404 on
the upper surface of the base 358.

When the surface cleaning unit 316 is mounted on the
base 358. a matulg port 406 on thc surface clcaiung unit 316
may connect Io and seal thc port 404 Preferably. a valve 407
(e g any suitable valve such as a nvo position valve and a
ball valve) is provided. e g . in the air flow path benveen the
filter 338 and the motor 320a 'I he valve 407 is also in air
flow communication with the port 406. and is nperable to
selectively connect either port 406 or conduit 400 in airflow
conumuucation with thc cyclone bul assembly 388. When
conduit 400 is coruwctcd, siwtion motor 320a may bc uscxf
draw air through the surface cleaning unit 316 (and prefer-
ably motor 3206 is not) When port 4U6 is connected, suction
nxltor 320/I may be used to dmw air through the surface
clemling unit 316 (and preferably motor 320a ic not).
Preferably, the valve 407 is confi ured (for example via a
buisulg member or linkage member) so that when thc
surface cleaning unit 316 is liflcd olf thc base 358 thc valve
4U7 automatically seals port 406 and connects cicuduit 400

It will be appreciated that valve may be actuatable by
other means, such as a member that is drivingly connected
to the calve and the member is operable as the surface
cleaning unit is paced and or removed fmm base 358. It will
bc apprccianxl Iha( motor 320/I may bc connected in air fiow
conumuucation at an al(entete locanon. For example, II

could bc downstream ol'motor 320a. Altematcly, it coukl be
a dirty air motor and located upstream of cyclone chamber
318

Because the electrical cord 401 is provided in the hase
358. when the surface cleaning unit 316 is detached fbom the
base 358, it may no longer be conncctcd to thc cxtemal
power source (c.g. wall socket). To provide power Io thc
surface clcanulg um( 316 when it w dc(ached, the surface
cleaning unit 316 includes an on-board energy storage
menlber, e g., one or more batteries 405 Alternatively, any
other suitabie energy storage member or power source can
be used (fuei cell, combustion engine. solar cells. etc.). In
the iflustranxl cxtunple, thc baucncs 405 provide DC power.
In this configuration. when the surfncc cleaning unit 316 is
dc(ached fiom base 358. Ihc suction motor 320a may opcraic
usiag D('ower, mid nlay operate solely on the power
supplied by batteries 405

Optionaily, when the surface cleaning unit 316 is re-
attached to the base 358. power from the base 358 can be
transferred to thc surface cleanulg unit 316, lbr example via
dctachablc clecnlcal connector 408. Prcfi:rably, if an clec-
tncal connec( or 408 is prov idixl Ibc pow cr rccctvcxf Irom the
base 358 can be used to charge the batteries 405 to help
ensure the batteries 405 are charged when the surface
cleaning unit 316 is removed.

Alternatively. there need not be an electrical connection
bctwimn thc base 358 and thc surface clcanulg unit 316. In
such a configuration Ihc battcnes 405 may bc charged via an
altcmatc power source. or may bc replaced with fresh
batteries as needed lior exiunPI. the surface cleaning unit
116 nlay be provided with its own power cord. or the power
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cord 401 may be removable from base 358 and may bc
plunged into surface cleaning unit 116

Optionally, the suction motor 320a &nay be smaller and/or
less powerhd than the suction motor 3206 Making the
suction nn&tor 320a smaller and li hter than suction motor
320b may help reduce the overall size and weicht of the
surface cleaning urut 316. For example, thc suction mutor
320b may be a 1000 watt motor, and Ihesuction motor 320a
niay be a 600 watt motor l(educing the power consumption
of the suction motor 320a may also help prolong the an&cunt in

ofclemiing time that can be achieved using the batteries 405,
before they need to be replaced and/or recharged.

In the illustmsted embodiment. because suction motor
320b is ui Ihc base 358 with thc clcctnca1 cord. it may be an
AC motor that can nin on AC power received from a wall
socket. Motor 320a may be operated on I)('ower supplied
by the batteries 405

In this configuration, a user may be able to select which
suction motor 320a or 320b is to be used when the surface
cleaning unit 316 is docl ed. For example. if perfomiing a zc

small Iob or il't is dcsirablc Io keep Ihe noise level low a
user may activate the smaller sucnon motor 320a. Alterna-
tively. if performing a large Iob a user may select to use the
suction motor 320b by activating the motor 3206 and
positionin the valve 407 as appmpriate
Dual Opemstional Mode for a Portable Surface Cleaning Unit

The fi&llowing is a descnption of the use of n dual
opcraiioiml mode for a portable surface clcamng unil Ihat
may bc us&xi by itself in ill&)'llrldcc clcalllllg appal d tris or ill
any combination or sub-combination with any other feature sc
or features disclosed herein

Alternately. nr in addition to providing a nx&tor 320b in
the base 358. the suction motor 320a in the surface cleaning
unit may be operable on current supplied by an on hoard
cncrgy siordge mcmbcr fe.g . batteries 405) when remuvcd &s

from base 358 and may bc operable on current supplied from
base 358 when mountcxt thcrcon.

Accordingly, when removed from the base 358. niotor
320a may be operable on I )( current supplied from batteries
405. Ho&sever„when mounted on the hase 358 and electrical do

code 401 is plugged into an electrical outlet, current may be
supplied from base 358 to motor 320a. Thc current may bc
AC, ui w luch case, motor 320a may bc operable on both AC
dnd DC current fe g., it has dual windings) or thc AC currmit
may be converted to I)('urrent (such as by pn&viding a
power supply in one or both of the base 358 and the surface
cleaning unit 116).

Accordingly, for example. as shown in FIC(. 17. an
clccxncal connector 408 may bc used Io power Ihc aim(ion
motor 320a when thc surface clciming apparatus is docked o

on Ihc base 358. In this conliguration thc suction motor 320a
niay be configured to also nui on A( power or a power
supply or converter n&odule 409 may be provided to convert
the incommg AC po~er to DC power. Optionally. the
convertor module 409 may be in the base 358 so that the»
coiuuxtor 408 is prov&desi with DC power.

II will bc apprixiatcd Ilrdt Ihe suction motor of thc
portable climiin unit may be operable on ddlhrcnt power
levels. It may be operable on a first or higher power level
when niounted to the base and opemsble on power supphed ic
front the base (which may be AC or DC). It may be operable
on a lower power level when removed from the base.

Ii will be appreciated that certain li dlurcs ol tlm invmition,
winch dre, for clanty, dcscribcd in Ihe context ol'eparate
cmbodimcnts or scparatc aspects, may also bc provided in ss
combination in a smgle embodiment. ( Onverselv, varimis
features of the invention. which are, for brevity. described in

thc context of a single cmbodimcnt or aspect, may also bc
pmvided separately or in any suitable sub-combination.

What has been described above has been intended to be
illustrative nf the invention and non-liniiting and it will be
understood by persons skilled in the art that other variants
and modifications may be made without departing ibom the
scope ol thc &avon(loll ds dclllied ill flic chillns appclldcx!
hereto. Thc scope ol'thc clauns should not bc lunitcd by Ihe
preferred einbodinients and examples, but should be given
the broadest interpretation consistent with the description as
a whole

What is claimed is:
I A hand carriablc surlhcc cleanuig apparatus compns-

lllg:
a) a fluid flow path extending between a dirty air inlet and

a clean air outlet:
b) a first cyclonic cleaning stage positioned in the fluid

flow path dov:nstream from the dirty air inlet. the first
cyclonic cleaning stage comprising an upper end, a
bottom end space&I Iongttudinally below thc upper end
mid a side wall extmiding thcrcbctwcen, thc lira(
cyclonic cleaning stage having a dirt collection region
v ith a bottom door tlmt is openable to empty the dirt
cnllection region;

c) a second cyclonic cleaning stage positioned in the fluid
flow path doivnstream from the hrst cyclonic cleaning
stage, the six:ond cyclomc cleaning stage havui an
upper cnd whiCh is posinoned above thc upper end of
the first cyclonic cleaning, stage, the second cyclonic
cleaning stage is longitudinally moveable relative to all
of the side&vali of the first cyclonic cleaning stage:

d) a suction motor positioned in the fhiid flow path
downstream from the second cyclonic cleaning stage;
alii,

c) a handle:
whcicln tile second cvclonlc clcallillg stdgc colllpllscs a

plum&lity of second cyclones connected fluidly in par-
allel with each other.

wherein the second cyclones are positioned around a
central longitudinal axis that extends thn&ugh the tirst
cyclonic clcaiung stage and thc openablc bottom door.
dill

whciclll Illa pluidlltv'l sccolid cyclones uicludcs a lirsl
set of second cyclones arranged in an inner ring and a
second set nf second cyclones arranged in an outer ring,
laterafly surroiuiding the inner ring.

2 The hand carriable surface cleaning apparatus of claim
1, liirthcr comprisuig a housuig contaiiung thc sucnon motor
and Ibc clean air outlet, w herein the bo nom door m opmmb le
while thc sidcwafl of thc lira( cyclonic clcaiung stage is
cminected to the housin .

3 'I'he hand carriable surface cleaning apparatus of claim
1, wherein the upper end of the second cyclonic cleaning
stage overlies the entire upper end of the first cyclonic
ckullllllg stiigc.

4 Thc hand carriablc surface cleaning apparatus of claun
1, whcrcui Ihc second cycloiuc cleaning stage is movedblc
relative to the side&vali ivhile the bottoni door is open

5 1'he hand carriable surface cleaning apparatus of claim
1. further comprising a pre-niotor filter chamber positioned
in the fluid floiv path between the second cyclonic cleanin
stage and Ihc suction motor, and whcrcin each sixond
cyclollc hits a Icspcctlie alr oath:I that ls ln flilid commu-
nication with Ihc prc-motor lilter chamber.

6 'I'he hand carriable surface cleaning apparatus of claim
I, wherein each second cyclone comprises a respective
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cyclone axis about which air circulatcs wttlnn thc second
cyclone. ivherem the cyclone axes are generally longitudi-
nal

7 '1'he hand earnable surface cleaning apparatus of claint
1. svherein the dirty atr inlet comprises a conduit extending
forwardly from the first cyclonic cleaning stage, nnd wherein
thc second cyclonic clcanuig stage ts longttuduially movc-
ablc relative to thc conduit.

g 'I'he hand carriable surface cleaning apparatus of claint
7, wherein the dirty air inlet is located at a front end of the in

hand carriable surface cleaning apparatus and the upper end
of the second cyclonic cleaning sta e is located above the
dirty air inlet.

9. The hand earnable surface clcmung apparatus of claim
7. w heraus tiu: conduit dclincs mi axis ilwt uitersects the first i

cYclonic cleanulg stage
10. I'he hand carriable surface cleaning apparatus ofclaint

1. hirther compnsing an openable lid that is moveable
between a closed position, in which the lid overlies the
second cyclonic cleaning stage. and an open position in ic
witch till: scciilld cy'clotllc chxllllll stdgc is siccesslblc.

11. The hand carnnble surface cleaiun apparatus ofclaim
1, wherein the second cyclonic cleaning stage is remnvable
fmm the hrst cyclonic cleaning stage

U. A hand carriable surface cleaning apparatus cnmpns-
llig:

a) a fluid flow path extending between a dirty air inlet and
a clean mr outlet,

b) a lirst cyclonic cleanuig stage positioned in thc fluid
tlow path downstream from the dirty air inlet, the hrst so

cyclonic cleaning stage comprising an upper end. a
bottom end spaced longitudinally below the upper end
and a side wall extending therebetween. the iirst
cyclonic cleaning stage having a dirt collection region
with a bottom door that ts openablc to empty Ihc dirt is
collection region:

c) a second cyclonic clcamng stage positioned m flie ihnd
flov path downstream from the first cyclonic cleaning
stage. the second cyclonic cleaning stage having an
upper end which ts positioned above the upper end of do

the first cyclonic cleanin stage. the second cyclonic
clcatung stage is longitudinally moveable relative to all
oi'he sidewall of thc first cyclonic cleamng stage.

d) a suction motor positioned m thc fluid flow path
doivnstream from the second cyclonic cleaning stage,
and,

e) a handle:
wherein the hrst cyclonic cleaning stage has a first stage

dll 11th:t, CSC11 CVC1011C 01 tllC SCCollil CVCiolllC Clwslllllg
stage has a second stage air inlet downstrc nn from the 0

lirst stage air inlet aud the himd earnable surface
cleaning apparatus hirther coinprises a screen pnsi-
tioned in the tluid flow path betsveen the tirst stage air
inlet and the second stage air inlet, wherein the screen
is longitudinally moveable relative to the sidewall.

1fb A hand carriable surface cleaning npparatus compos-
ing:

a) a flusl flow path cxtenduig betwccn a dirty air uilet and
a clean air outlet:

b) a first cyclonic clcmiuig stage posiuoucd ui thc fluid
tiow path dnivnstreani front the dirty air inlet. the first
cyclonic cleaning stage comprising an upper end, a
bottom end spaced longitudinally below the upper end
and a side vvall extendin therebetv een, the first
Cy'ClolliC CIL'dllilig sidgC llavltlg a illrt C0110Ctioll Icgloll
with a bottom door tint is openable to empty the dirt
collection region,

c) a second cyclonic cleaning stage positioned in the fluid
flow path downstream Irom Ihc lirst cycloiuc clednuig
stage, the second cyclonic cleaning stage having an

upper end ishich is positioned above the upper end of
the first cyclnnic cleaning stage, the second cyclonic
cleaning stage is longitudinafly moveable relative to all
of thc sulcwall oi'he lirst cyclonic clcaiung stage:

d) a suction motor positioned in the ihiid flow path
downstream from thc second cyclotuc clcauuig stage,
and,

t.) d lldllilh..
wherein the second cyclonic cleaning stage further com-

prlscs a sccolld stiigc llillldlc.
14 A hand carriable surface cleanmg apparatus compris-

ing
a) a fluid flnw path extending, benveen a dirty air inlet and

a clean air outlet;
b) a first cyclonic clcmiuig stage posiuoucd ui thc fluid

flow path dovvnstream from the dirty air inlet. the first
cyclonic cleaning stage comprisuig nn upper cnd, a

bottom end spaced longitudinally below the upper end
and a side v:all extending therebetween. the first
cyclonic cleaning stage bavin a dirt collection region
with a bottom door tlrdt ts opmiablc to empty thc dirt
collection region,

c) a second cyclonic cleamng stage positioned in the fluid
tiow path dnivnstreani front the first cyclonic cleaning
stage, the second cyclonic cleaning stage having an
upper end ishich is positioned above the upper end of
the first cyclonic cleaning stage„ the second cyclonic
cleaning stage is longttudinafly moveablc rclauvc to all
of thc sulcwall oi'he lirst cyclonic cleaning stage:

d) a suction motor positioned tn the flutd liow path
downstreani fmm the second cyclonic cleanmg stage;
and,

e) n handle:
wherein the first cyclonic cleaning stage compnses a first

cyclone chamber and a first dirt collection clrdmbcr that
compnscs thc dirt colhmtion region and is cxtcrnal to
tile iirst cy'clollc cllilillbcr.
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