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US 10,568
1

SURFACE CLEANING APPARATUS

CROSS-REFERENCE TO RELATED
APPI ICA'I'IONS

1'his application is a continuation in part of co-pending
U.S. patent application Ser. No 15/0195,714, which was filed
Apr. 11, 2016 Bnd m Incorporated harem ui its entirety by
Icltxcuctx

I it

FIELD

Thl: spcciflcatlon rclatcs to suifiicc clt:dnulg iippiiidtUs. Iu
a prcibrred cmbodunent, Ihc surface clcamng apparatus
comprises a portable surface cleaning apparatus. such as a
hand vacuum cleaner or a pod

INTRODUCTION

1'he follotving is not an admission that anything discussed 10

below is part of the prior art or part of the conunon general
knowledge of a person slulled in the art.

Various types of surface cleaniitg appamtus are known.
Suribct; cleaning apparatus include vacuum cleaners Cur-
t t:utlvi II vdcUUUI clcdncr tvpltxillv Uses at 101st out: I:yclouic
clemiina stage. More recently, cyclonic hand vacuum clean-
ers have been developed See for example, IJ S Pat No.
7.931,716 and US 2010/0229328. Each of these discloses a
hand vacuum cleaner which includes a cyclonic cleaning
sta e. U.S. Pat. No. 7.931,716 discloses a cyclonic cleaning 10

stage uulizing two cyclonic cleaning stages v,lmrein both
cyclonic stages have cyclone axis of rotauon that extends
vertically. IJS 2010/0229328 discloses a cyclonic hand
vacuum cleaner wherein the cyclone axis of rotation extends
horizontally and is coaxial with the suction nxitor In addi- 16

tion. hand carriable cyclonic vacuum cleaners are also
known (see U.S. Pat Nos. 8.146.201 and 8.549.703).

SJJMMARY
60

This sunmiary is intended to introduce the reader to the
morc dctmlcd descnpuon that follows and not to luni1 or
ilt:flnc Bnv'ldhuctl or d ~ vt:I Unclanutx! Ulvcutitui. Onc or
morc uiventions may resnle in any combuiation or sub-
combination of the elenients or process steps disclosed in
any pan of this document including its cLsims and tigures

In accordance with one aspect of this disclosure. a hand
vacuum cleaner has a uniflow cyclone with a front cyclone
du alit:t Bail B rt:di Bir cvclonc oiitli't. Accoithngly; thc
cvclout: iixls ex/i:ntls rt arwBrtllv fioat thc Ibont eixl of the 0

cyclone. 111e cyclone Bir uriel may be in an upper portion of
the cyclone and may be in an upper portion of the sidewall
(e a., most and preferably essentially all of the inlet opening
may be in the sidev all of the cyclone above the axis of
rotation of the cyclone) The dirt collection area may be a 66

dirt coflection chamber that is extcmal to the cyclone
clrdmber mid may bc provxlcd below flic cyclone clmmber.
Thc dirt outlet of thc cyclone chamber may be provided in
a lower portion of the sidewafl of the cyclone near or at the
rear end of the cyclone 60

In accordance with this aspect, there is provided a hand
vacuum cleaner having a front end having a dirty air Inlet,
a rear cnd. a clean air outlet. mi upper cnd and a bottom. the
hand vacuum cleaner composing:

(d) a nuihl botly I:onlpnsulg dn tippet I:Ixl hBvhig B thill'6
air inlet. a lower end, a front end and a rear mid. the
main body housing a suction motor and fan assembly,

,477 B2

thc sucuon motor and Ibn assembly having a suction
motor axis of mtation; and.

(b) a cyclone unit comprising a cyclone having a cyclone
axis of rotation, a fmnt end having a cyclone air inlet
and a longitudinally spaced apart rear end having a
cyclone air outlet. wherein the cyclone air mlet is in an
upper portion of Ihe cyclone:

whcrcui when the hand vacuum cleaner I ~ oriented wifli
the cyclone underneath the upper end, the cyclone axis
of rotation is generally horiztintal

In some embodimentg tvhen the hand vacuum cleaner is
positioned with the bottom on a horizontal surface, the
cyclone axis of rotation may be generally horizontal.

In sonic cnlbotlinlt:utm wht:u thc hdntl vdcuinu clciiut:I Is
onmited with thc cyclone underneath thc upper end. thc
suction motor axis of rotation niay be genenslly horizontal

In some embodiments. Ivhen the hand vacuum cleaner is
oriented v;ith the cyclone underneath the upper end. the
suction motor axis of rotation may be positioned below the
cyclone axis of rotation.

In some cmbothmcnts, the cyclone has a sidewall havuig
an upper portion and d lower portion and a dirt outlet may
be provided in the lotver portion and is in coinmunication
with a dirt collection clmniber that is exterior to the cyclone
Optionally, the cyclone air inlet may be provided in the
upper portion of the sidewall of the cyclone.

In some embodiments, the cyclone axis of rotation may be
gcncI'Iilly piiidfli'I to tht: sUction niotor axis 01 IUL'i/ion.

In some cmbodimcnts. Jhe main body may be provided
v ith a handle.

In sonic embodiments, the hand vacuum cleaner further
comprises a handle having a hand grip portion that Inay
extend upwardly and forward)y when the hand vacuum
cleaner is oriented with the cyclone underneath the upper
end.

In some embodiments. thc IOVVcr mid oi'hc main body
may comprise thc bottom.

In some embodiments, the cyclone unit may be provided
on the fmnt end 0 f the main body. Alternately. or In addition,
the cyclone unit may be removably mounted to the main
body.

In some embodiments, the dirty mr uilct may bc provided
on a front end of the cyclone unit.

In some embothmcnts, thc dirty air uilct may comprise an
inlet passage that extends ion itudinally between an inlet
end and an outlet end and has a ion itudinal passage axis, the
outlet end of the inlet passage cotmnunicates with the
cyclone air inlet and the inlet passa e axis may be positioned
bctwtmn an upper mid a IOVV cr end of a handle of the hand
vacuum cleaner.

In some embodiments. Jhe handle may compnsc a hand
grip portion that extends upwardly and fotwardiy when the
hand vacuuin cleaner is oriented with the cyclone under-
neath the upper end. In some of these embodiments, the
suction motor axis of rotation may be positioned below the
cyclone axis of rotation IVhcn thc hand vacuum cleaner is
onmited with the cyclone undcmcath the upper end.

In sonic cnlboihnlt:uts. Jhc filet pdssagt: nlBv hiivt:
loagitudinal passage axis that is linear and all of the longi-
tudinal passage may be positioned above the cyclone axis of
mtation when the hand vacuum cleaner is oriented with the
cyclone underneath the upper end.

In accoriLince with tins aspect, thcrc Is also provided a
surface cleaning apparatus compnsing thc hand vacuum
clcancr discussed herein. a surfime cleaning head and a ngid
air flow conduit extending betv een the surface cleaning
head mid the hand vacuiun cleaner wherein an outlet end of
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the ugid air tlow conduit is removable conncctabic &n mr
flow communication v ith the inlet pascage.

In «ccordancc with this Bspcc&, thc'Ic Is &&iso plus&i&xi &I

hand vacuum cleaner having a fmnt eod. a rear end. a clean
mr oulict, an upper cnd aud a bouom, &he hand vacuum
cleaner conlprising:

(a) a main body comprising an upper end, a lower end, a
front end and a rear end, the main body lmusulg a
suction motor and fan ascembly. the suction motor and

I&i
fdn assembly imvuig a sucuon motor axis of rule&ion,
and„

(b);m mr tres unen& member havulg a front cnd ix&1 mg an
air treat&nent nlenlber air inlet and a longitudinally
rearwardly spaced span rear end havmg an a&r treal
nlent member air outlet, ivherein the air treatnlent
member air inlet is in a longitudinally exrendin side-
wall of the air treatnlent member; and„

(c) a dirty air inlet comprising an inlet passage timt
cxtcnds longitudinally betweml an ullct cnd and an Io
outlet end and has a longitudinal passage axis. the
outlet cnd ol'hc uilet passage conunu&uca&cs with the
air treatment member air inlet

In some embo&hmcnts, mr travels tluough lhc a&r trcat-
nlent member air outlet in a flow direction and the tlow
d&rccuon may bc gmierdlly parallel to &hc suction mo&or axis
of rotation.

In accordance with another aspect of this disclosure. a
hand vacuunl cleaner has an a&r treatment member v ith an
air flow conduit or passage wherein the conduit is also a ui

lumdle of the a&r tron&ment member.
In occordacnce with this aspect. there is provided o hand

1 ocuum cleaner havulg a front mid havmg a dirty air ullct,
a rear end, a clean air outlet. an upper end and a bottom. the
hand v«coun& ckxuu:r conlpushlg:

(a) a main body conlprising an upper end, a lower end, a
front end. o rear end ond a drivin. handle. the main
body housing a suction motor and fan assembly. the
suction motor and fan ascembly having a suction motor do
dxls ol tilt«&lou,

(b) an air treatment member comprising an air treomlent
mcmbcr hmidlc, a dirt collecuon region havulg an
openable door and an openable door lock comprising a
door rclcasc actuator whcrcul the door &s movcabic lo
an open position when the door release actuator &s

actuated, and„

(c) an air inlet composes an inlet passage that extends
longitudulolly between an inlet end and on onriet end
and has a loug&tu&hnol passu c axis and lhc inlet o

passage composes the air treatment member handle
In sonic cnlbodhucnts, thc ihlvulg luuldlc nl&ly'onlpllsc

a portion spaced from the main body whereby o finger
rixe&vulg area &s provided bc&ween the duving handle and i.
the main body

In some emboduuen&s. the duvm handle may be pro-
vided at rhe rear end of the main body.

In some embodiments, the air treatment member luuldle
nlay comprise a portion spaced from the air treatment
member whereby a tinger receivi&tg area is provided
bc&worn& the air treatmen& mcmbcr handle and thc a&r treat-
ment member.

11&c In some mubodimen&s. the oir treatment member
handle mdy bc provided above thc air treatment member. sc

In some embodiments, the openable door may be pro-
vided at the front end of the hand vacuum cleaner.

In some embodiments. the opcnablc door may lrdve a
lower end that is moveably mounted to the air treatment
menlber and an upper end &hat may be engaged by the door
lock

In some embodiments, the door release actuator may be
positioned proximate the air treatment member handle.

In some mnboduncnts, &hc inlet passage may extend
generally rearwardly.

In some embodiments. the door release actuator may be
positioned at a forward end of rhe inlet passage.

In accordance with &his aspect, there &s also pnlvided a
hand vacuum cleaner lmving a front end having a dirty air
inlet, a rear end. a clean air outlet„an upper end and a
boltom, thc hand vacuum cleaner compns&ng.

(a) a main body compnsing an upper mid, a lower end. o

front end, a rear end and a driving handle. the main
body housing a suction motor and fan assembly the
suction motor and fan assembly having a suction motor
axis of rotation; and.

(b) o cyclone unit comprisin a cyclone having a cyclone
axis of rotation. a cyclone unit hmidlc, B d&u collection
region having &m openable door and an opeuablc duor
lock comprising a door release actuator wherein the
door is moveable ro an open position when the actuator
ls Bctuotcd;

wherein when a user's hand is lxllding the cyclone unit by
the cyclone unit handle. the door release actuator is
opcrablc by Ihc same hand

In some cmboihmcnts, thc driv&n handle moy comprise
a portion spaced fmm the main body whereby a finger
receiving area is provided beuveen the driving handle and
die mam body

In some embodiments, the driving handle may be pro-
vided at the rear end of the nloin body.

In some emboduncnts. thc cyclone unit handle may
comprise a portion spaced from the cyclone unit whcrcby a
linger rcccivulg aran &s provided bctwccn thc cyclone u&ut

handle and the cyclone unit.
In some embodiments, the cyclone unit handle may be

provided above the cyclone unit
In some embodiments. the openable door may be pro-

vided at the fron& end of &hc lmnd vucuum clcancr.
In some embodiments, ihe mr inlet may compose an ullel

ptmsagc that ex&cods Ionguudinally between au inlet end and
an outlet end and the inlet passage comprises the cyclone
unit handle

In some embodiments. when the hand vacuum cleaner is
positioned with the bottom on o houzontal surface, the
cyclone axis of rotation mdy bc gcncrally houzontal.

In accor&tancc with mlother aspect ol'his disclosure, the
air trcotmcnt member. C.g.. a cyclone unit, may be remuv-
ably mo&ulted to the rest of rhe hand vacuunl cleaner 1'he air
treatment men&her may include a dirty air inlet that is
connectabie to an upper end of a longitudinally extending
rigid member (e.g., which nlay be hollow to enable airflow
thcrcthrough) Bnd d sutfiicc clcdnulg hcdd uldy bc plovnhx!
(preferably rcmovably connected) to a lower cnd of thc
longitudinally cx&endulg rigid member. When assembled as
an upright or stick vacuum cleaner with the hand vacuum
cleaner drivingiy connected to the surface cleaning head by
the longitudinally extending rigid member (e.g. a rigid
v and), the handle of the hand vacuum cleaner may be used
to stccr thc su&IBcc clcdnulg head. All advantage ol Ibis
configuration rs the& thc hand vacuiun cleaner may be easily
convcrtcd to an upugh& or stick vacuum cleaner.

In such a configurarion. Iateucl stresses (i e, stresses
transverse to the longitudinal forward/&en&ward axis of the
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lumd 1 acuum cleaner) may occur as the hmldlc of the lmnd
vacumn cleaner is used to steer the surtace cleaning head In
order to assist in stabilixing the joint of the air treatment
member and the rest of the hand vacuum cleaner. lateral
stability members may be provided at the interfiace of the air
treatment nlember and the rest of the hand vacuum cleaner.
For cxamplc, onc or morc pairs of iluer-engagmnen! mem-
bers may be provides) which cxtcnd in a direction llmt
extends generally between the lower end and the upper end
of the hand vacuum cleaner. These lateral stability members lo

nmy extend coiltinuously or they nlay have discoiltimiities
and they nlay extend linearly or othetwise. As the lateral
stresses are exerted in a direction that is at an angle between
0-90', 25-90', 45-90'r 70-90'o thc lateral stability
members. and nuiy be gcncrally perpendicular (90') Ihcreto,
the lateral stabihty members will strengthen the joint of the
air treatment nlember and the rest of the hand vaculun
clemler. Prefemsbly, at least one pair is provided on either
lateral side of a center line extendin in the longitudirml
fotward/reatward direction of the hand vacuum cleaner. The lo
lateral slabihty mmnbcrs may be any members that have
sides that abut lo resist Ihc lateral stresses and may compose
a longitudinally extending protnision or spline and a nlatiag
mme or abutting longitudinally extending pmtrusions or

splines
In accordance w ith tlus aspect, there is provided a surface

cleaning apparatus comprising
(a) a lrand vucuum cleaner havulg a front cnd having a

dirty air ullct, a longitudinally spaced apart rear cnd, a
clean air outlet. an upper end and a bottom. the hand lo
vacuum cleaner composing
(i) a main body conlprising an upper end, a lower end,

a front end and a rear end, the main body housin a
suction motor and fan assembly, the suction motor
and fan assembly havulg a suction motor axis of ls
roliltlou:

(ii) an mr treaunenl member rcmovably mounted at the
front end of the main body. the air treaunent nlenlber
comprising an upper end. a lower end. a fmnt end
and a rear end. the lower end of the air treatment so
member is rotationally mounted to the lower end of
lhc ulriul bod)', Bud,

(III) an air trcalmcut member release lock comprising
a release actuator and lirsl and second engagmnmll
members wherein the first engageinent member is
provided on the upper end of the air treatment
menlber and the second engagement member is
provided on the upper end of the main body and the
rclcasc Bcnlalol's provulcd ou ouc ol lhc Blr lrcBI-
ment nu:mbcr and thc main body, o

(b) a surface cleaning head, and.
(c) a ri id air flow conduit extending, between the surface

cleanilm head and the hand vacuum cleaner wherein an
outlet end of the rigid air flow conduit is removably
connectable in air flow comnninication with the inlet s.

p Bawl go.
In some embodiments, thc lower cnd of one ol'he mr

trentmmll member und the main body may be provided with
a transversely extending rod and the lower end of the other
of the air treatment member and the main body nlay be io
provided with a hook removably connectable w:ith the rod.

In some embodiments. the lower end of the air treamlent
mcmbcr may bc rotatiooally mounted io thc lower cnd of the
mam body at a position longitudulally spaced from the lirst
and second cngagemcnt members. Ss

In some enlbodiments. the lower end of the air treatnlent
nlember may be mtationally mounted to the lower end of the

main body at a posluon longitudinally spaced from a posi-
tion at which the upper end of the air treatnlent member
shuts the upper end of the nmin body

In sonic embodiment~. one of the air treatnlent member
and the main body may be provided with an outwardly
extending protnision and the other of the air treatment
member and the maul body may be providixl with a groove
iu wluch the outwardly cxlcnding protrusion is receives)
when the air treatnlent nlember is secured to the main body

In some embodiments. the nlain body nlay have a driving
handle and the dirty air inlet is part of the air treatment
member.

In some embodiments, the air treatment member may
compose a cyclone umt;md lhc duving handle nmv bc
provided at the rear cnd ol'he main body and the dirty air
inlet may comprise an inlet passage that extends longitudi-
nally benveen an inlet end provided at a front end of the
cyclone unit and an outlet end, and the inlet end may be
adapted to receive an accessory cleaning tool The accessory
cleaning tool may comprise a rigid air fiow conduit.

Iu sonic culboduuculs, lhc illr lrcrilmcul urculbcl ulav
comprise a cyclone unit and thc duvulg handle may be
pmvided at the rear end of the main body and the dirty air
inlet may coinprise an inlet passage that extends longitudi-
nally betv een an inlet end provided at a fnmt end of the
cyclone unit and an outlet end„and the inlet end may be
positioned foiward of the cyclone urut

In some mnbodunenls, dirty air uilet may bc provided
above thc air trmiuncnt member

In some embodiments, the air treatment member inay
comprise a dirt collection region having an openable door
and the openable door may be provided at the front end of
the air treatment member.

In some embodiments. when the hand vacuum cleaner is
ouenlcd with Ihc iur lrentmmll member below thc upper cnd,
the cyclone axis of rotauon may be generally horizonral.

In accorrkince with tins aspect, thcrc is also provided a
hand vacuum cleaner having a front end having a dirty air
inlet, a longitudinally spaced apart rear end, a clean air
outlet. an upper end and a bottom, the hand vacuum cleaner
coulprisulg:

(a) a main body compnsing an upper mid, a lower end. a
front end and a rear end. thc maui body housul
suction motor and fan assembly, thc sucuou motor and
fan assembly havina a suction motor axis of rotation;

(b) a cyclone unit renlovably mounted at the fnmt end of
the main body. the cyclone urut comprising an upper
end, a loller end. a front end. a rear end and a cyclone
axis of riitaliou. Ihc klwcl cud ol lhc cy'clone luul Is

rota t tonally mounted to the lower mid o I'hc main body,
Bud,

(c) a cyclone uilit release lock comprisnlg a release
actuator and first and second engagenlent members
v herein the first engagement member is provided on
the upper end of the cyclone unit and the second
engagement member is provided on thc upper cnd of
thc main body and thc rcleasc actuator m provided on
onc of Ihc cyclone unit and Ihc maui body.

In sonic embodiments, the lolver end ofone of the cyclone
unit and the main body may be provided with a transversely
extending rod and the lower end of the other of the cyclone
unit and the main body may be provided with a hook
removably conneclable with thc rod.

In some embodiments. Ihc lower mid of the cyclone ulul
may be rotatlonally mountcx) lo thc lower end of thc main
body at a position longitudinally spaced fmm the first and
second engagement nlembers
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In some mnboduncnls, thc lower cnd of the cyclone unit
may be rotationally mounted to the lower end of the main
body at a position longitudinally spaced froin a position at
which the upper end of the cyclone unit abutc the upper end
of the main body.

In some embodiments. one of the cyclone unit and the
mam body may bc provided with an outwardly extending
protrusion and llm other of Ihc cyclone urul and Ihc main
body is provided ivith a gmove in which the ouuvardly
extendiim protuision is mceived ivhen the cyclone unit Is Ia

secured to lhe main body
In some embodiments. the main body may have a driving

handle and the dirty air inlet is part of the cyclone unit.
In some embodiments, thc duving handle may be pro-

1 idcd at thc rear cnd of thc main body and lhc dirty air inlet
may comprise an inlet passage that extends longitudinally
betiveen an inlet end provided at a fmnt end of the cyclone
unit and an outlet end. and the inlet end may be adapted to
receive an accessory cleamng tool. The accessory cleaning
tool may comprise a rigid air flow conduit. 10

In some emboduuenls. the duvm handle may be pro-
1 idcd di Ihc rcur end of Ihc mrna body mid lhc dirty air inlet
nlay conlprise an inlet passage that extends longitudinally
betiveen an inlet end provided at a fmnt end of the cyclone
unit and an outlet end, and the inlet end may be positioned
forward of the cyclone unit.

In some embodiments. the dirty air inlet muy be provided
dboi c the cyclone urut.

In some embodiments, Ihc cyclone urul may compose a
dirt collection region havmg an openable door and the io
openable door may be provided at the front end of the
cyclone unit

In some embodunents. when the hand vacuum cleaner Is
oriented with the cyclone below the upper end. the cyclone
axis of rolauon muy bc gcncrally hortdontal. lc

In IICCOI ddllCC 0 ilk illlolhci dSpCCI Of this ifsClos ill 0 Bn Blr
trcaunmlt nu:mbcr includes an air f)oic passage wluch func-
tions as a handle of the air treatment member An advantage
of this design ic that the air treatment member may be
provided with a handle that ls not an additional part. The air do

flow passage may be part of the air flow path from a dirty air
inlet lo Ihc air lrcuuncnt member mr inlet. Altemalcly or in
addition, flle mr flow passage may bc part of ml air flow path
for a blood stream and a b iced valve may be prov Idol in thc
air flow passage

In accordance with this aspect of the disclosure. there ic
provided a hand vacuum cleaner having a fbont end, a rear
end, an upper end and a bottom, the hand vacuum cleaner
comprising:

(d) d Indlll body'olnpusing dn Upper olul, II lowcl cnd,
front end, a rear cnd and a drivuig lmndle. Ihe main
body housing a suctiim motor and fan assembly. the
suction nlotor and fan assembly having a suction nlotor
axis of rotation, and,

(b) an air treatment member. the air treatment member s.
comprising un air treatment member axis and ml mr
trcdlmmll member handle whcrcin Ihe air trealmmll
mcmbcr bundle comprises an air flow passage.

In sonic embodiments, the air flow passage may comprise
an inlet passage of the air treatment member so

In some embodiments. the inlet pncsage may extend
ion itudinafly bete een a dirty air inlet end and an outlet end.

In some mnboduncnls, Ihe air trcslmcnt member lmndle
may compuse u portion spaced from lhc air treatment
mcmbcr whereby B finger rcceivuig arwi Is provided sc
betiveen the air treatnient niember handle and the air treat-
nlent member

In some embodiments. thc air treauncnl member handle
may be provided above the air treatment member

In come embodiments, the passage may extend generally
axially in the direction of lhe air treatnient niember axis

In some embodiments, the driving handle may comprice
a portion spaced from the main body whereby a finger
receiving arcs is prox idcd between thc dltvutg handle and
the main body.

In some embodiments. the driving handle may be pnl-
vided at the rear end of the main body

In come embodiments. the air treatment member may be
removable from the main body and the air treatment member
handle may be renu&vable with the air treatment member.

In some embodiments. a bleixl valve may be positioned in
thC Bll IICBIUICllt IUCInbCI hdndlC.

In accordance with this aspect, there is also provided a
hand vacuum cleaner having a front end. a rear end. an upper
end and a bottom, the hand vacuunl cleaner comprising.

(a) a main body conlprising an upper end, a lower end. a
front end. a rear end and a driving handle. the main
body housing n suction motor aud fan assembly. Ihe
suction motor und fan assembly having a suction motor
axis of rotation: and.

(b) a cyclone unit, the cyclone unit comprising a cyckme
having a cyclone axis of rotation, a cyclone unit handle,
v herein the cyclone unit handle comprises an air flow
passage.

In some cmbodunenls. Ihc cyclone unit lmndle may
colnprlsc Bn inlet pBsuigc of lho cyvlolu: Ullll.

In some embodiments, lhe inlet passage may extend
loagitudinally beuveen a dirty air inlet end and an outlet end

In some embodiments. the cyclone unit handle inay
comprise a portion spaced front the cyclone unit whereby a
finger receiving area is provided betv een the cyclone unit
handle and thc cyclone unit.

In some mnboduncnls, Ihc cyclone unit handle nuiy be
provnlcd above Ihe cyclone unit.

In sonic embodiments, the passage nlay extend generally
parallel to the cyclone axis.

In some embodiments, the driving handle may comprise
a portion spaced front the main body whereby a finger
rccciving area is provided bctwccn thc drivulg himdlc and
thc main body.

In some embodiments, the driving handle may bc pro-
vided at the rear end of the main body

In sonic embodiments. the cyclone unit niay be removable
from the main body and the cyclone unit handle may be
removable v, ith the cyclone unit

Ill SOIIIC CnlbodlnlCIlts, is hCII lhC halul VBCilUIU Clc'dnCI IS

ouenlcd with thc upper mid positionixl above the lower cnd,
the cyclone axis of rotauon may be gcnerafly horizontal.

In some embodiments. a bleed valve may be positioned in
the cyclone unit handle

In accordance lvith another aspect of this disclosure, a
surface cleaning apparatus is electrically connectable with
an accessory clcanuig tool (e.g., a ugid air flow conduit, a
crevice tool, a brush or thc like) aud a circuit electrically
colulccllng fllc dcccssorv uiol will B sollrcc 01 powoi
pmvided tilr the surface cleaning apparatus (e g.. A( power
from a wail outlet or an on board energy storage member
such as one or more batteries) is moved from a circuit open
position to a circuit closed position v, hen the accescory tool
is mounted in air flow conununication with Ihc surface
cleaning apparatus. An advantage of Ilus design is thai Ihe
tcumual mlds of'hc elccluca1 outlet of thc surlbca clcanulg
apparatus are de-ener fred ivhen they are exposed In one
embodinlent, an electrical conductor element of the acces-
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sory clcamng tool drives ml ehwtncal conduclor elemmlt of
the surface cleaning apparatus to n circuit closed position
when thc accessory tool ls mounted in air flow conumuu-
cation ivith the surface cleaning apparanls Accordingly, one
or morc of thc elcctncal conductor elements of the surface
cleanin apparatus may be biased to a circuit open position
and nlny be moveable (e g., linearly moveable. by contact
with the electrical conductor element of the accessory tool).
In alternate embodiments, the driving member provided on

I i 1

thc accessory clcarung tool may bc a non-conductue (c g.,
plastic) engagement member (e.g., finger). that engages a
member (e g., u slidcablc tab of a huusulg of the electrical
conducnlr elenleilts of the surtace cleaning apparatus) to
uxll I thc I Icculc ll conduclor clcuic'nls ilf lhi BUlfBci cic 'lll

ing apparatus to a circuit closed position
In accordance w ith tlus aspect, there is provided a surface

cleanin appamtus conlprising
(a) an air flov, passage extending between a dirty air inlet

and a clean air outlet, Io

(b) a nlnin body housing a suction motor and fan assembly
that is positioned ln thc air flow passage,

(c) an air treatment member positioned in the air tlow
passe e;

(d) an electrical outlet electrically connectable with an
accessory cleanin tool: and,

(e) a circuit extending between a source of power and the
clcctnca1 outlet, Ihc circuit compnsulg lirst alai second
clcctnca1 conductor clcmcnls, at least thc lirst electrical
conductor elelnent is biased to a circuit open position ic
wherein the hrst electrical conductor element is moved
to a circuit closed position when an accessory cleaning
tool is connected to the dirty air inlet.

In sonic embodunents. the tirst and second electrical
conductor clcmcnts may cngagc electrical conductors of the li
accessory tool whcrcby Ihc first and second clcctncal con-
dUctor clcuicnts Brc clcctIicallv conuc'cuiblc v 1th thc Bcccs-
sory cleaning tool and at least the first electrical connector
conductor nlay be biased to a circuit open position

In some embodiments. the first and second electrical do

conductor elements may comprise first nnd second electrical
coluuxtor conductors, each of lhe cleclrical conduclor clc-
menis mdy have an accessory tool coludcl cnd and a lcmunal
mxi contact cnd, at least the lirst elcctncal colulector con-
ductor may be biased to a circuit open position and at least
one of the accessory tool contact ends Inay be recessed in the
electrical outlet when in the circuit open position.

In sonic embodiments, the circuit may comprise electrical
conductn c mmnbers, each ofwluch extends Ibom the source
ol power to a tcnninal end, at least lhc first cleclrical c

conductor element may bc movcably mounted from a posi-
tion in which it contacts one of the terminal ends to a
position in ivhich it is spaced from the terminal end

In some embodiments. each of the electrical conductor
elements may be moveably mounted from n position in ss
w luch each of the elcctncal conductor elements contacts onc
of ihe tennimil ends to a position in wluch lhe electrical
conductor elements contacts are spaced from thc lcmunal
ends.

In some embodiiuents, the circuit may comprise electrical so

conductive members, each of which may extend from the
source of power to a terminal end, the first nnd second
cfccxncal conductor clemcnts may compnsc first and second
clcctncdl couucctor condiu:lots, cBch of lhc ch:ctuiull con-
ducxor clmncnts may have an accessory loof conlact cnd and si
a ternlinal end contact end, at least the tirst electrical
conductor elenlent may be moveably mounted fnlm a pnsi-

tlon in wluch it contacts one ol'hc tcrmulal ends to a
position in which it is spaced fmm the ternlinal end

In some embndiments. Surface cleaning apparatus Inay
further comprise a conlpression spring positioned between
the first electrical conductor element and one of the terminal
ends.

In some embodiments. the compressiou spring may be
nou-conductive.

I'he In some embodiments, the source of power may
cmnprise a polver cord

In sonic einbodiments. Ihe circuit further may comprise a
main pov,er sivitch.

In some embodiments, the accessory clearung tool may
compose a ngid air flow conduit.

In some mnbodunents, thc surface clcanulg apparatus
may comprise a hand vacuum cleaner and the electrical
outlet is pmvided adjacent the dirty air inlet

In accordance with this aspect, there is also provided a
surface cleaning apparatus comprising

(a) a suction motor and fnn assembly opemble on a source
of power,

(b) an clectncal outlet housing having first and siwond
electrical cnnductor elenlents, each of the electrical
cnnductnr elements has a hrst contact end and a second
cnntact end; and.

(c) a circuit including the electrical conductor elements
and a main power switch operable between a circuit
closed position mid a circuit open position, at least thc
lirst clectncal conductor element is moveable bctwccn
a circuit clnsed position and a circuit open position and
is biased to the circuit open position wherein the first
electrical cnnductor element is moved to a circuit
closed position upon mechanical engagement of a part
having an air flow conduit v,ith the electrical outlet
housing.

In some embodiments. the circuit muy compose elcctncal
conductive mcmbcrs, each of'inch muy cxtcnd I'rom the
source of pov,er to a terminal end. at least the hrst electrical
cmlductor element may be nloveably mounted from a posi-
tion ul v,luch it contacts one of the terminal ends to a
position in which it is spaced from the temunal end.

In some embodiments, each ol'hc elcctncal conductor
clemcnts may bc movcably mounted from a position in
which each of thc electrical conductor elements contacts onc
of the terminal ends to a positinn in which the electrical
conductnr elements contacts are spaced from the terminal
ends.

In some embodiments, the surface cleanin apparatus
nuly fUI1hcr conlprlsc d coulprcsslou spnng posllloncx!
bctwiwn thc first clectncnl conductor clcmcnt Imd the onc of
thc lcnuuldl cnils.

In sonic einbodinlents. Ihe cnmpression spring may be
non-cnnductive

In some embodiments, the source of power may comprise
a power cord.

In some mnbodunents, thc lirst clcctncdl conductor ele-
ment may be longitudinally moveable In thc clcctnca1 ouilet
housing

In sonic embodiments, the surface cleaning apparatus
may comprise a hand vacuum cleaner and the electrical
outlet housing is provided adjacent a dirty air inlet.

In accordance with another aspect of this disclosure, a
hand vacuum cleaner is provnlcd with u front openable duor
ot d dirt collcctlou drcil dud thc fraud vacUUUI clcdncl has B

handle that cxtcnds upwardly and lbrwurdly when the hand
vacuum cleaner is oriented with the upper end above the
lower end (e g., v,hen the hand vacuum cleaner is seated on
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d honzontal surf'acc) Au advantage ul tlus desi~I is that thc
handle is onented to permit the user to point the hand
vacumn cleaner downwardly to empty the dirt collection
area when the door is opened

In accordance with this aspect, there is provided a hand
vacuum cleaner having a front end having a dirty air inlet,
9 rear cnd. a clean air outlet. ml upper cnd and a bonom. the
hand vacuum cleaner compnsing:

(a) a main body conlprising an upper end, a lower end, a
front end, a rear end and a driving handle, the main io

body housing a suctiim motor and fan assembly. the
suction motor and fan assembly having a suction motor
axis of rotation wherein the driving handle has a hand
gnp portion that extends upwardly dnd forv, ardly when
thc hand vacuum cleaner is oricnlcd with Ihe upper cnd
above the lower end; and,

(b) an air treatment menlber comprising a dirt collection
region having an openable door pmvided on a front end
of the air treatment member and an openable door lock
conlprising a door release actuator wherein the door is Io
moi cable to an open posiuon when Ihc dour release
dCIUIIIOI IS IICIUBICd.

In some embodiments, the hand grip portion nlav be
spaced front the nlain body whereby a finger receiving area
is pmvided benveen the hand grip portion and the main
body.

In sonic embodiments, at least a portion of the finger
rimeivulg area may bc positionixi lulearly rearwardly from
the air treatment member.

In some embodinlents, the main body may comprise a Io
suction motor housmg and the driving, handle has an end that
may extend fmm the suction motor housing.

In some embodiments, the main body may comprise a
suction motor housing and the driviilg handle may have an
cnd Ilml extends upwnrdly and forwardly from Ihc slmlion ls
Ilxuor hoU91ng.

In some emboduuents. the dnvm handle may be pro-
vided at the rear end of the main body.

In some embodiments, the inlet passage mav extend
genemslly rearivardly. do

In sonic embodiments. the inlet passage may be posi-
uoned above thc opcnablc door.

In some emboihmcnts, thc dirty air inlci may compnse an
inlet passage Ihat extends longiludumlly betv,een ml inlet
end mid an outlet end and has a longitudinal passage axis and
the longitudinal passage axis intersects the driving handle

In some embodiments. the air treatment member may
have a front end having an air treatment member air inlet and
9 longitudulally rearw ardly spaccxf apart rear end 1mving an
mr Ircatmmlt member mr outlei 0

In some embodiments, the ullet passage may bc posi-
tioned above the openable door

In accordance with this aspect, there is also provided a
hand vacuum cleaner having a fbont end having a dirty air
inlet, a rear end. a clean air outlet. an upper end and a ss
bottom, Ihc hand vacuum clctmcr compnsing:

(II) d Intiill bOil)'onlpnSing Bn Uppi'I CIMI, 9 IOV, CI CIMI, II

flout clul, B rctll Clul Blul 9 dllVlng h'IIMIIC. thC India
body housing a suction motor and fan assembly. the
suction motor and fan assembly having a suction nlntor io
axis of rotation wherein the driving handle has a hand
grip portion that extends upwardly and forwardly v. ben
Ihe luind vacuum clcancr Is oriented with Ihc upper cnd
dboi c the lower mid, and,

(b) a cyclone urut comprming 9 cyclone havm a cyclone ss
axis of rotation, a din collection region having an
openable door provided on a fmnt end of the cyclone

unit and an openable door lock compnsulg a door
release actuator wherein the door is moveable to an
OpCII poSIIIOII WhCII lhc dCIUIitor IS IICIUBtcil.

In sonic embodiment~. the hand grip portion may be
spaced from the main body whereby a finger reccivulg area
is pmvided between the hand grip portion and the main
body.

In some einbodiments. at least a portion of the finger
receiving area may be positioned linearly reatwardfy from
the cyclone UBIL

In some embodiments, the main body may comprise a
suction motor housulg dnd thc dnvulg handle has an cnd that
extends from the suction motor housing.

In some embodiments. the mmn body may comprise d

suction motor housin and the dnving handle has an end that
extends upvvardly and forwardly fmm the suction motor
housmg.

In some embodiments, the driving handle may be pro-
vided at the rear cnd of thc main body.

In some embodiments, the inlet passage may extend
generally rearwardly.

In some embodiment~, the inlet passage may be posi-
tioned above the openable door

In some embodiments, the dirty air inlet nlay comprise an
inlet passe e that extends longitudinally between an inlet
end and an outlet end and has a longitudinal passage axis and
thc longitudulal passage axis uuersects thc dnving handle.

In soluc clnbodllncluw tile llllct passBgc nlay bE'. pilsi-
tioned above the openable door

In some embodiments, ivhen the hand vacuum cleaner
may be oriented v, ith the upper end above the lower end. the
cyclone axis of rotation is generally horizontal.

In accordance with another aspect of this disclosure, a
surface cleiuung apparatus has ml air treatment member Ilial
includes a dirt collccuon region hamug an openable dour.
The opcnablc dour provides access to empty and)or clean Ihe
air treatment member lior exanlple. if the air treatment
menlber is a cyclone assenlbly v hich comprises a cyckme
chamber and a dirt collection chamber exterior to the
cyclone chamber. the door may provide access to the
cyclone chamber and/or thc dirt collccuon chtunbcr. When
an accessory (c.g. d wand. crei ice tool, or bnish) Is con-
nimted to thc dirty air inlet of thc surface cleaning apparatus.
the openable door is inhibited from opening An advantage
of tlfis design is that the presence of a connected accessory
may inhibit or prevent a user from inadvertently openin the
dirt collection region of the air treatment member ifi e, the
door open actuator is locntcd on or proximate to a lmndlc of
thC SUIfiICE. CICdning dppdldtU9.

For cxiunple, It may bc unlikely that a user wmild try and
empty the dirt collection reaion ivhen an accessory tool is
cmlnected Accordingly. if a user tries to actuate a release
actuator for the openable door when an accessory is con-
nected. It may be desirable to inhibit the door from openhtg,
as the prcscncc ol'he coiulccted accessory may uldicate that
thc user may not have Intended Io actuate a door relcasc
actualor. and nuiy have ulstcdd intended to actuate a dilfercnl
,'lcnl;Itoi; blltloll. 01''llccllariisnl of thc slliface clcaillilg,
apparatus

Also, the presence of a connected accessory may indicate
that it is more likely that the surface cleaning apparatus is
being Used 10 cleall d sUrldcc. i19 Ihc Bcccs90rv nuly'vpicBllv
bc disconnected aller d surface clearung operation has been
pcrfilnned. Accordingly, It may be desirable Io ulhibii or
prevent opening of the dirt collection region w:hen an
accessory is connected. in the event that a user inadvertently
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bumps a door relcasc actuator against liirmlure or another
objec& &vhen nian&pulating the surface cleaning apparatus
with a connected accessory.

In secor&Lance with this aspect, there is provided a surface
cleaning apparatus comprismg:

(a) an air flow path from a dirty air inlet to a clean air
outlet and uicludu&g a suction motor.

(b) mi a&r Ircalmcnl member comprisuig a dirl collect&on
region having an openable door; and.

(c) an accessory removably comiectable to the dirty air &B

inlet &vherein. when the accessory is connected to the
dirty air inlet, the openable door is inhibited from
OPC&llltg.

In some cmbodunents, thc surl'ace cleaning apparatus
may further compnsc a Iron& cnd having lhc dirly air inlet I

and the openable door may be provided on the front end.
In some emlx&dinients, the accessory may be removably

mounted to the dirty air inlet.
In sonic embodiments. when the accessory is connected to

the dirty air inlet. the accessory may physically inhib&t the &0

openable door from opcnu&g.
In some embod&mcnbb wlmn the accessory is co&ulcc&cd 10

the dirty air inlet. the Bccesso&y may overlie a portion of the
openable door

In some enibodiments. when the accessory i ~ connected to
the dirty air inlet. the accessory may abut a portion of the
openable door.

In some embod&ments, the openablc dour may have iirsl
and second opposed s&dcs, thc lira& side havm a hinge for
the openable door and, when the accessory is connected to &o

the dirty air inlet, the accessory may interact with the second
opposed side thereby inhibitmg the openable door front
OPC&llltg.

In some embodiments, the surface cleaning, apparatus
may further compose an openable door lock comprisuig a &s

luck engag&ng member and a door release aclualor dnvingly
conncmled Io thc lock engaging mcmbcr, thc lock engaging
niember may be nioveable betw:een an engaged position in
which the lock engaging niember secures the openable door
in B closed position and a disengaged position in which the ao

openable door is openable wherein the lock en a ing mem-
ber is iuhib&led from movuig to ihe disengagcsi position
when thc imcessory &s councctcd to thc duty mr mlet

In some embodnueuls, flm accessory may 1&avc a blocking
portion that inhibits the lock engaging member moving to
the disen a ed posit&on when the accessory is connected to
the dirty air inlet.

In some embodunents. the openable door lock may
include a moveuble port&on that moves along a path Irom a
lirst position when thc lock engaging mcmbcr is in the 0

cngagcd pos&tion Io a second pos&uon when thc lock engag-
ing member is in the disengaged position. the nu&veable
portion having an abutment surface and the blocking. portion
is positioned in the path of the abutment suribce when the
accessory is connected to the dirty air inlet. &s

In some cmbodunents, the moveable po»&on may be par&

of a dr&vc member dnvingly connecting lhc door relcasc
anualor lo Ihc lock engagu&g mcmbcr.

In some embodiments, the surface cleaning apparatus
may further comprise a lock deactivation member and the io
accessory may have a blocking portion that activales the
lock deactivation member when the accessory is connected
to thc dirty a&r inlet.

In some cmboduncnts, thc loci deactivation member may
include a moveuble port&on that moves along a path Irom a ss
first position when the lock engaging meinber is in the
engaged position to a second position when the lock engag-

iug member is in thc discngagn! pos&uou. thc moveablc
portion having an abutment surface and the blocking portion
is posit&oned in the path of the abutment surface when the
accessory is connected to the dirty air mlet

In some embodiments, the surface cleanin apparatus
may further comprise an openable door lock wherein the
opcnablc door may be moi eablc to an opn& pos&t&on when
the openable door lock &s moved to un open position and
wherein the openable door lock may be inhibited from
nu&ving to the open position &vhen the accessory is con-
nected to the dirty air inlet

In some embodiments, the accessory may be a longitu-
dinally extending rigid member air flow member. an acces-
sory clcanu&g tool, or a flcxible hose.

Also i&i accorilaiiccw ill& Iliis broad i&speck flicrc Is also
pmvided a surface cleanin appamtus coniprisina:

(a) an air flov, path fmm a dirty air inlet to a clean air
outlet and including a suction motor:

(b) an air treatment men&her comprising B dirt collection
region having an openable door,

(c) m& accessory removably conncctablc &n air flow com-
it&i&&BCalioii willi 11&C dirlv'lir ii&ICI, Bi&i,

(d) an openable door lock comprising a lock engaging
member and a door release actuator drivingly con-
nected to the lock enga in member. the lock engaging
member is moveable between an engaged position in
v hich the lock engaging member secures the openable
door &n a closed posit&on and a d&sn&gaged posiuon in
which the openablc door is opcnablc whcrcu& Ihe lock
engaging member is inhib&ted from moving to the
disengaged position &vhen Ihe accessory is ciounected in
air flow con&munication v ith the dirty air inlet

In some embodiments. the accessory may have a blockin
portion that inhibits the lock engaging member movin to
the d&scngagcd posit&on when lhc accessory & ~ connected Io
the dirty a&r inlet.

In some embodiments, lhc openablc door lock may
include a moveable pomon that moves along a path from a
first position &shen the lock engaging member is in the
engaged position to a second position when the lock engag-
ing member is in the disenga ed posit&on. the moveable
port&on havuig an abutmnil surface aud the blocking port&on
n pos&&&oned ui lhc path oi Ihc abutmeul surlace when Ihc
accessory Is coillicclcd 10 &lie dirlv'ir i&lh:I.

In some embodiments, the nioveable portion may be part
of a drive member drivingly connecting the door release
actuator to the lock engaging member.

Also ut accordance with this bmad aspect. there is also
prov&lcd B sli&lace clcii&iilig ilppilralils colilprisilig:

(a) an a&r flow path from a d&rty mr inlet to a clean air
01&&ICI B&id &I&Cludilig II SOCI&oil It&Clot,

(b) mi air treatment member con&prising a dirt collection
region having an openable door;

(c) an accessory removably connectable in air flow com-
munication ivith the dirty Bir inlet, and,

(d) a lock dcact&valion mcmbcr and thc accessory has a
blocking portion winch acl&vates thc lock deactivat&on
mcmbcr when Ihc accessory &s conncclcd in air flow
cominunication with the dirty air inlet

In some einbodinients. the lock deactivation member &nay

include a moveable portion that moves along a path from n

first position when the lock enga in member is in the
engaged posit&on lo a second pos&lion when flm lock engag-
ing mcmbcr is in lie d&scngagcd pos&uou, the moveable
portion hav&ng an abulmn&l surface aud thc blocking port&on
is positioned in the path of the abutnient surface when the
accessory is connected to the dirty air inlet
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Also ul accorduncc with llus broad aspect, thcrc is also
provided a surface cleaning apparatus comprisiitg:

fa) dn air flow path from a dirty air inlet lo a clmln mr
outlet and including a suction motor;

fb) ml air treatment mcmbcr comprisulg a dirt collection
region having an openable door;

fc) an accessory removably connectable in air flow com-
nnlnication with the dirty air inlet wherein, when the
accessory is connected to the dirty air inlet, the acces-

I i 1

sory physically ullubits thc opcnablc door from opml-
ulg.

In some cmbodimenm. When thc accessory ls colulcclcd ln
air flow comnlunication with the dirty air inlet, the accessory
may oscrlie a portion ol'he openablc door.

In some embodiments. when the accessory is connected in
air flow communication with the dirty air inlet. the accessory
nlay abut a portion of the Openable door.

In some embodiments. the openable door may have first
dnd second opposed sides, thc lirsl side havm a hinge for
the openable door and, when the accessory is connected in
mr flow communlcutlon with thc dirty air inlet, the mccs sory
may interact with the second opposed side thereby inlubiting
the door lyom opelung.

It lvill be appreciated that the aspects and embodinlents
may bc used ln any combination or sub-combulatlon.

DICAWINGS

The drawin s included herewith are for illustratillg van- io

ous cxmnplcs of articles, methods, and apparatuses of thc
teaching of the present specificatio and are not intended to
hunt lhc scope of what ls lailghl ul Buv wBv.

FIG. I is a front perspective view of a surface cleaning ls
apparatus in accordance with at least one cmbodnncnl,

FI(i 2 is a rear perspective view of the surface cleaniag
apparatus ol FICi. 1,

11(i 3 is a top perspective view of the surface cleaning
appamstus of FICi I;

FI(i 4 is a bottom perspective view of the surface
cleaning apparatus of FICi. I,

FIG. 5 is a pcrspcctlvc view of thc surface cleaning
appamstus of FICi. I mounted to a wand and surface cleaning
head ul a stwkvac configuration,

11(i 5A ls a cross-sectional view taken along line 5A-5A
in FIG. 5. slmv,in an accessory connected to the surface
cleaning appamstus inhibitin an openable door of an air
trcaimmll member from opclung,

FIG. 6 is a cross-sectiolml vww taken along lute 6-6 ln 0

FIG. 1. showing un Blr flow path:
FI(i 7 is a front perspective view of the surface cleaniag

apparatus of I'l(i. 1. with a cyclone unit partially cutav ay,
FIG, 8 is a front perspective view of the surface cleaning

appamstus of FICi. I with the cyclone unit separated from a 1.

main body and a prc-motor filler chamber m Bu opi.'u
position.

FIG. 8A is thc front pcrspcctive vww oi'IG. 8 with a
pre-motor filter in the pre-motor filter chamber:

11(i 9 is a side elevation view of the surface cleaning io
apparatus of FICi. I with the cyclone unit separated from the
main body:

FIG. 10 ls a rear perspcctlvc view of thc surface clmuung
apparatus of FIG. I with the cyclone ulul separated from the
ultlni bodvg ss

FI(i 10A is the rear perspective view of 1 i(i. 10 shov ing
the cyclone unit being held by the cyclone unit handle;

FICi 11 is a front pcrspectivc vn:w ol'thc surface clcalung
apparatus of FICi. I ivith the cyclone unit separated from the
minn body,

ill(i 12 is a cmss-sectional view taken along hne 6-6 in
FIG. 1, with an cnlnrgcmcnl ol' lirst connixlor pair ul a

locked position;
FICi. 13 is the cross-sectional view of FICi. 12, with the

first connector pair in an unlocked position;
FICi 14 is the rear perspective viev of FICi 10, with the

lirst connector pair cxplodml,
FICi. 15 is a partial cross-sectional view taken along line

6-6 ul FIG. 1. showmg ml allemauvc lira( connector pmr in
a locked position;

FICi 16 ls thc paitiaf cross-sccuonal vww ol'IG. 15
showing the alternative first connector pair in an unlocked
position:

ill(i 17 is a cmss-sectional view taken along line 6-6 in
FICi. 1. sho~ing an airflow path through a bleed valve;

FICi 18 Is d flout pcrspcctli 0 view of thc surface clcalung
apparatus of FIG. I, with a front cyclone unit w all in an open
posll ton:

ill(i 19 is the front perspective view of ill(i. l. with an
cxplodcd cyclone unit luck and luck uctuator,

ill(i 20 is the front perspective vielv of ill(i. l. lvith an
enlarged Bud pllIlidllv culdw Bv cy'clone null lock ul Bu

eagaged positiolv,
FICi 21 is the front perspective viev of FICi. 20, with the

cyclone unit lock in a disengaged position,
FICi. 22 is a cross-sectional perspective view taken alon

hnc 6-6 ln FIG. I,
FICi 23 is a bottom perspective viev of a surface cleaning

apparatus with a counterweight stand, in accordance with al
least one embodiment:

FICi 24 is a side-clei ation vn:w of the surlbcc clcalung
apparatus of ill(i I supported on a horiasntal surface:

FICi. 25 is the front perspective view of FICi. 20, with an
exploded electrical coupling:

FICi 26 is a perspective view of a surface cleaning
dppdl'illus wtlh thc cv'clone null sepBIBlixl lroul lhc ulahl
body, in accordance with another embodiment:

FICi 27 is a partial cross-sectional view ol'lm surface
cleaning apparatus of FIG. 26 with thc cyclone ulul con-
nected to the main body;

ill(i 28 is a perspective view of a surface cleaning,
apparatus with the cyclone unit separated from the main
body, in accordance with another embodiment:

FICi 29 is a perspective llew of a surface clednulg
dppdl'illus wtlh thc cv'clone null sepBIBlixl lroul lhc ulahl
body, in accordance with another cmboduncnt:

ill(i 3t) is a perspective vielv of a surface cleaning
apparatus with the cyclone unit separated front the nlain
body, in accordance ivith another embodiment:

FICi 31 is a schematic cross-sectional view of an open-
ablc door and a dirty air ullcl of a surlhcc cloalung apparatus
tu Bccoullulcc will duo(hei culbodluu:ut, with Bu accessory
connected lo lhc sulfdcc clcauhlg Iipptiratus ulhlbllulg lhc
door from opening:

ill(i 32 is the schematic cross-sectional view of 1'l(i 31,
v ith the accessory disconnected from the surface cleanin
apparatus and the door in an open position,

FICi 33 ls a schematic cross-sectiooal view of tm open-
ablc door and a ditty air ullel of a surlbcc clctuung apparatus
iu accordance w ilh another mnboduncnt, with an acccssury
cmlnected to the surface cleaning apparatus illhibiting the
door from opening;
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FIG. 34 is thc schematic cross-secuonal viev, of FIG. 33,

svith the accessory disconnected from the surfiace cleaning
apparatus and thc door tn an open posinon,

llCi 35 ts a schematic cross-sectional view of an open-
dblc door Bnd a dirlv dir nih:1 oi B sUrldcc clLtinnlg Bppaidlils
in accordance with another embodiinent. with an accessory
connected to the surface cleaning apparatus inhibiting the
door fmm opening,

FI(L 36 is the schematic cross-sectional view of FICi. 35,
1 I 1

w lib Ihl: accessory iIHconncclcd Ironl thc sUilhcc clw1nnlg
apparatus and the door tn an open position;

FIG. 37 is a schematic cross-sccuoiial vicv, ol'an open-
able door and a dirty air inlet of a surface cleaning apparatus
in accordance with unoihcr embodiment. wnh mi mccssory
connected to the surface cleaning apparatus inhibiting the
door front opening i ond.

FI(i 38 is the schematic cross-sectional view of liiCi. 37,
with the accessory disconnected from the surface cleaning
dppdidnis. 20

DESCRIPTION OF VARIOUS EMBODIMENTS

Numerous embodiments are dcscribcd ui llus application,
and are presetited for illustrative purposes nilly. 1 he
described embodiments are not intended to be limiung in
any sense. The invention is widely applicable to numerous
mnbodimcnts, us w readily apparent from lhc disclosure
hcrmn. Those SIollcxt tn llm arl will recognize thai the presmil
invention may be practiced with modification and alteration so

without departing from the teachings disclosed herein.
Although particular features of the present invention may be
described with reference to one or more particuL1r embodi-
ments or ti urea. tt should be understood that such feontres
drc noi hnlitcd to Usage in lhc'. Onc ol Blot 0 ptll11ciilar 31

cmbodimcnts or ligurcs with rcli:rance lo whwh they are
descnbcd.

1'he terms "an enibodunent," "embodiment," "embodi-
nients." "the embodiment," "the embodiments," "one or
more embodiments.** "some embodiments.** and "one do

enibodiment" mean "one or more (but not all) embodiments
of lhc present invention(s)," unless cxprcssly spccilied 0th-
0011SC.

lilt: tt:11ns inclUdnlg, conlprisnlg and vB11anons
thereofmean "including but not limited to," unless expressly
specified txhetwise. A hsting of items does not imply that
any or all of the items are mutually exclusive. unless
expressly specihed otherwise The temis "a." "an** and "the**

mc;m *'onc or morc," unless cxprcssly spixilied othevw iso.
As used hcrcin and in the clmms, lwo or more parts are o

smd lo bc **coupled", "conncctcd*k "auached", or '*fastened"
where the parts are joined or opemste together either directly
or indirectly (i e . through one or more intermediate parts),
so long as a link occurs. As used herein and in the cLaims,
nvo or more parts are said to be "directly coupled". "directly ss
coiuuxled", '*directly attached", ur "directly fasicncd"
where lhe parle urc connected in physical conlacl with each
other. As ustxl hcrcin, two or more parts arc said to bc
*'rigidly coupled*', "rigidly connected", "rigidly attached", or
*'rigidly fastened" where the parts are coupled so as to niove io
as one while maintaining a constant orientation relative to
each other. None of the terms "coupled*k "connected",
'*attacltctfk and "listened" distinguish thc manner m which
tw 0 ol niorc parts itic )oined logclhcl.

Relbrnng lo FIG. 1, nn embothmcni of a surface clwuung ss
apparatus IUU is shown 'I'he follotving is a general discus-
sion of this embodtnient which provides a basis fitr under-

standing each of the fcalurcs which ts discussed hcrcui. As
discussed in detail subsequently. each of the features may be
used in other embodiments

In the embodiment illustmted. the surface cleaning appa-
ratus 100 is a hand-held vacuum cleaner, v hich is conunonly
referred to as a "hand vacuuni cleaner" or a "handvac". As
liscd hcrcnl dnd in lhc cldnns, il hand-held vaciiiinl clc'duct
or himd vacuum cleaner or handt ac is a vacuum clcmier lhal
can be operated one-handedly to clean a surface while its
weight is held by the same one hand 'I'his is contrasted tvith
upnght and canister vacuum cleaners, the weight of which
is supported by a surface (e.. floor below) during use.
Optionally. surface cleaning apparatus 100 could be remov-
ably mountablc on a base so as io form, for cxamplc, an
iiprighl vaciiiun clcBncr, a ctinistt:1 vacUUnl cli Bncr, ti slick
vac, a wet-dry vacuiun cleaner and the like Power can be
supplied to the surface cleaning, apparatus I lfil by an elec-
tncal cord (not shotvn) that can be connected to a standard
v all electrical outlet. Alternatively. or in addition, the power
source for the surface cleaning apparatus can be an onboard
energy storage device, mcluduig, for cxumple, onc or more
ballcries.

As exemplified in lil(iS. 1-4, the surface cleaning appa-
mstus 100 inay comprise a main body IU4 having a handle
108, mi air treatment member 112 connected to the main
body 104, a dirty air inlet 116. a clean air outlet 120, and an
atr iiov path extendin between the inlet 116 and outlet 120.
Surface cleaning apparatus 100 includes a front cnd 121, a
rear mid 122, an upper cnd 123. and a bouom 125. In thc
embodiment shovui. the dirty air inlet 116 ts at the front end
121 As exemplified. dirty air inlet 116 is the inlet end 124
ofan inlet passage 128 Dirty air inlet 116 may be positioned
fotward of air treatment member 112 as shown Optionally,
the uilet end 124 can be used as a nozzle to directly clean n
surface. Alteniativcly. thc inlet cnd 124 can bc connected or
ilirectlv connccu:d 10 thc ilownslrctini cnd of Bnv stdtBblc
accessory tool such as a ngid;ur fiow conduit (c.g. wmid,
crevice tool, mini bnish or the like) for example. Itor
exaniple, lti(iS 5 and 5A show an exemplary surface
clemiing apparatus 132 (e.g. o stickvac) includin surface
clemiing apparatus 100 with connector inlet end 124 directly
connixtcd to a wmid 136 (e.g., wand outlet mid 612 may bc
rmnovably conncclablc in air liow communication with uilet
connixtor 128) lhul ts pivotally connixlcd lo a surface
cleaning head 140 Vv'Bnd may be securable to connector 128

by any memis knosvn in the art such as a locking member or
a friction fit. In the illustrated configuration of FIG. 5, the
surface cleaning apparatus 100 can be used to clean a floor
or othcl sUrldcc nl ii nidnncr BnalogoUs lo convcnnonal
iiprighl-stv'Ic vdcUUnl clcdncls.

From thc dirty iur inlet 116. the air fiow path may extend
through an air treatment member 112 1 he air treatment
meniber 112 may be any suitable member that can treat the
atr tn a desired manner, including. for example. removing
dirt particles and debris from the air. In the illustrated
cxiunplc, thc air uwiuncnt mcmbcr is u cyclone unit 112.
which may bc ol'miy design. Altcmauvcly or tn adthnon, thc
atr treannenl mcmbcr may comprise one or more of a bag.
a hlter or other air treating means

('yclone unit 112 nmy include one or a plurality of
cyclones for separatin dirt from the air fiov, ond one or a
plurality of dirt collection regions for receiving dirt sepa-
rated in lhe cyclone(s). As excmphlicd in FICi 6, cyclone
uiut 112 includes a cyclone or cyclone chtunbcr 160 and an
exlcnial dirt collccuon chamber 164 The cyclone 160 and
dirt collection chamber 164 may be of any configuration
suitable for separating dirt from an air streani and collecting
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the scparatcxl d&rt, respect&vely. For cxamplc, &I w&ll bc
appreciated that &n some dirt collection area may be internal
of the cyclone chamber. e.g, a dirt collection area may be
pmvided at a long&tudinal end of the cyclnne chamber.
Cyclone 160 may be oriented in any direction. For example,
when surface cleaning apparatus 100 is positioned with
bottom 125 on a honzonuil surface 584, cyclone axis of
rotation 484 may be oriented horizontally as cxmnpliiicxh
vertically, or at any angle betw:een horizontal and vertical

As also exemplified in I'IG 6. a suction motor and fan &n

assembly 152 may be mounted within a &notor housing
portion 156 of the main body 104. In this coniigurotion. the
suction motor and fan assembly 152 is downstream from the
cyclone unit 112, aud flm clctm a&r outlet 120 &s dov& ns &rerun

from lhc suction motor m&d fan assembly 152. I

Optionally, one or n&ore pre-motor filters may be placed
in the air flow path between the air treatment member and
the suction motor and fan assembly Alternatively, nr in
addition„one or more post-motor filters may be prov&ded
downstream from the suction motor and fan assembly &o

As cxmupliiied &n FIG. 6, main body 104 &s shown
includmg a prc-motor lifer housui porlion 208 that &s

positioned in the air tlow path downstream nf cyclone unit
112. Pre-mntor filter housing 208 may be ofany construction
kno&vn in the vacuum cleaner art As exemplified. hlter
housing 208 may be bounded by one or more &voila. wluch
may be inte~al with or discrete ibom the main body exterior
wafls 212. Tum&ng to FIG. 8. prc-motor filler housmg 208 is
shown u&eluding a Iillcr hous&ng Iirst v;all 216 axially
opposite a filter housing second wall 220. and a hlter &o

housing sidewall 224 that extends in the direction of the
cyclone ax&s of rotation benveen the first and second walls
216 and 220. It will be appreciated tlmt first wall 216 &s

optional and second wall 220 may be in the fomt of ribs to
i&old lhc I&ltcr ut place. h& lhc &lhlsu&&lcd exon&pic, fillcr &s

ious&ng side&sall 224 &s ihscretc from mau& body extenor
w oils 212. wh&ch may provide cnlmnced sound u&sulation for
air passing through the pre-motor filter housing 21)8 In
alternative embodin&eats. filter housing sidewall 224 may be
defined in &&hole or in part by main body exterior walls 212 do

for a more compact desi n.
Rcfcrring buck to FIG. 6, onc or morc liltcrs made of or

comprising a porous Iiller &ncx)&a may bc pos&t&oned w&llun
the prc-motor Iilter housing 208 lo Iiltcr paruclcs remauung
in the air flo&v ex&ting the cyclone air outlet )84. before the
air flow passes through the suction &notor and fan assentbly
152. In the illustmted embodiments, pre-motor filter housing
208 contains an upstream tilter 228 and o downstream tilter
232. The prc-motor filters 228 tmd 232 may be of any
suitable conligurauou and fonued from miy su&table matc- o

r&als. Preferably, thc prc-motor Iiltcrs 228 and 232 arc made
ofporous media such as fi&an&, felt. or

filter

pape Preferably
a foam pre-motor filter is provided upstream of a felt
pre-motor filter.

Pre-nu&tor biter housing 208 may include a filter housing &s

mr inlet m&d a Iiltcr housing air outlet of dny su&Bible design
dnd ammgmuenl w&lh&n lhc housui 208. In the illustrated
mubodimcnt. prc-motor Iiltcr hmisu&g 208 uicludes a filter
housing air inlet 236 forn&ed m filter housing lirst wall 216,
and a tilter housing air outlet 240 finned in tilter housing io
second wail 220.

Still referring to Flfi 6, pre-motor filter housing 208 moy
promote the a&r flow lo broadly disinbule across the prc-
motor Iihcrs 228 aud 232 inside. Tlus allows the collcctcd
dust particles lo bc morc evenly dislnbuled Ihrouglx&ul ss
pre-n&otor filters 228 and 232 instead of concentrating m a
narro&v air flow path An advantage of this design is that the

prc-motor Iihcrs 228 m&d 232 w&li have n grcalcr eifimuvc
dirt capacity, &vhich allo&vs the pre-motor filters 228 and 232
to be cleaned or replaced less frequently 'li& this end,
pre-motnr filter hnusin 208 may have any structure suitable
for broadly distributin the air flow across pre-motor Iilters
228 and 23Z. For example, pre-motor filter housing 208 moy
provnlc an upstream hander 256, a downstream hcadcr 260,
or both Bs shown. Hendcrs 256 and 260 may bc provnled by
spacing the pre-n&otor fliers frnm the filter housing end
walls 216 and 220 respectively In some embodiments,
pre-motor filter housing 208 includes spacing members
positioned to hold the pre-niotor filters 228 and 232 away
from the fiiter housing end walls 216 and 220. For example,
rcfcrnng to FIGS. 6;md 8, filler hous&ng first wall 216 may
include upstanduig ribs 264 that hold thc upstream s&dc 268
of pre-motnr filter 228 spaced apart from hlter housing first
v all 216 to allnw air fmm filter housing air inlet 236 to flow
latenslly benveen pre-motor filter 228 and filter housing first
v all 216 before penetrating pre-motor filter Z28. The illus-
trated example also shows filter housing second wall 220
iucludu&g upstanduig nbs 272 that hold thc dowmlream sole
276 of prc-motor Iiltcr 232 spaced apart Ibom Iiltcr housu&g
second wall 2Z0 to allow air exiting pre-n&otor filter 232 to
flov latenslly between pre-motor filter 232 and filter housing
second wali 220. to filter housin a&r outlet 240
Cyclone v, ith a Unidirectional Flow of Air

The follov,in is a description of a cyclone that may be
used by itself in miy surface clean&ng apparatus or in any
comb&nation or sub-comburdlion w&lh auy other feature or
features disclosed including uniflo&v cyclone. the positioning,
of the d&rt collection chmnber, the orientation of the suction
motnr, the lateral stability n&embers, the air treatment mem-
ber h mdle. the position ond orientation of a dnving handle,
pre-motor filter housin door. Bir treatment member door
actuator, Bir lrcalmcnt member door control, counterweight
stand, Bud electrical coupling members

ht secor&L&ncc w&lh th&s dspccl B cyclone con&pi&scs a
cyclone with a unidirectional flow of a&r or a *'uniflow*'yclone

As discussed in more deta&l, the uniflow cyckme
may be horizontally disposed as opposed to be&ng vertically
disposed which is typical in the art. In other words, when
held by hand mid used lo clean a surlhcc, thc axis ol'hc
cyclone chamber may bc closer to honzoulal than verucal.

In accordance w&th th&s aspect, the cyclone a&r inlet may
be at the front end and the cyclone air outlet n&ay be at the
rear end. An advantage ofthis desi~ is that the cyclone inlet
may be used to redirect the air from the inlet passage 124 to
the cyclone chamber and the air may exit the cyclone and
travel luicarly lo the pre-motor filter. Accorduigly, d&rly air
may travel from Ihe d&rly mr u&let to the prc-motor tiller
w&thou& passu&g through any bmuls, tlmrcby reducing Ihe
backpressure created by flov through the vacu&un cleaner.

Alternately or in addition, in accnriLsnce with this aspect,
the cyclone air inlet nioy be in an upper portion of the
sidewall 168 of the cyclone. An advantage of this design is
that &I inhib&ls d&rl tluil nuiy remmn &n cyclone chtunbcr 160
from cx&l&ng or blocking Ihc air inlet when Ihc apparatus is
&i&ovcd to var&oiis opcrdh&ig tingh:s

Alternately or in addition, in accordance with this aspect,
the dirt collection chan&ber 164 may be external to the
cyclone chamber 160. Further, the dirt outlet 188 of the
cyclone chamber 160 nioy be at o rear end of the cyclone
chamber and&or may bc ui a lower port&ou of thc cyclone
chamber, such Bs in a lower part ol'&dcwall 168 of Ihe
cyclone clmmbcr. An ad&anlage ol'plac&ng the d&rl outlet 188
in a lower portion of the rear end of the cyclone chan&ber 160
is that, when the handvac is in use with inlet 116 pointed

Dyson Ex1001 
Page 54



21

US 10,568,477 B2
22

downwardly. dirt will miter thc diri collection chamber 164
and fall forwardly due to gravity thereby preventiitg outlet
188 from bcmoming blocked unul thc ihrt collection chmnbcr
164 is full

FIG. 7 cxemplilics a cyclone unit includmg these aspects.
As exemplified, cyclone 160 comprises a cyclone sidewall
168 extendmg axially fmm a cyclone first end 172 (e.g. fmnt
end comprising first end wall 192) to a cyclone second end
176 Ce.g. rear end comprisin second end wall 196). a

1 I i
cyclone air inlet 180 wluch enters cyclone 160 at a front
portion of sidewall 168, a cyclone air outlet 184 provided in
cyclone second cnd wall 196. and a cyclone dirt outlet 188.
(')clone sideivall 168 includes an upper v,all 169 and a
lower w all 171. As cxcmphlicd ut FIG. 6, dirty mr may enter
cyclone 160 tangentially at cyclone air inlet 18() (which may
be provided in the upper wall 169). and swirl Ce.g. move
cyclonically) through cyclone 16(l to separate dirt front the
air flovv, and then exit cyclone 160 t)trough cyclone air outlet
184. The scparatcd dirt may cxn cyclone 160 tluough zil

cyclone dirt outlet 188 and deposit into dirt collection
cluunbcr 164

As exemplified a vortex finder 204 inay extend axially
bctwcmi cyclone lira( aud simond ends 172 and 176. Vortex
finder 204 may lmve any configuration known in the art I'r
cxtunple, vortex lieder 204 may bc connected to cyclone
second end wall 196 and extend axially towards cyclone hrst
end 172. Vortex finder 204 may surround cyclone air outlet
184. so that air exiting cyclone 160 travels downstreant
through vortex finder 204 to cyclone air outlet 184. Vortex ii)

linder 204 may include lilter media 206 Cc.g. mesh) to
capture Large dirt particles Ce.g. hair and coarse dust) that
renniins ui thc air flow exiting cyclone 160.

It ivill be appreciated that if cyclone air inlet 180 is
locatixl at an upper end of thc cyclone 160, then uric( passage
128 may be located above the central longitudinal axis of
cyclone 160 and preferably is located above cyclone 160.
lior example. as exemplified in IT(ig I, 6 and 7, cyclone air
inlet 180 may be a tangential air inlet so that air en(erin the so
cyclone 160 will tend to rotate as thc air travels axially
through the cyclone 160, thereby dis-entrainiitg dirt and
debus from thc mr tlow, befiire leaving flie cyclone via thc
mr outlet 184. Further, inlet passage 128 extends longitudi-
nally between passage inlet end 124 (i e . the dirty air inlet
116) and passage outlet end 130 along a longitudinal passage
axis 364. and passage outlet end 130 communicates (e . is
positioned upstream) of cyclone air inlet 180. Passage axis
364 may be luicar, and all of the longitudmal passage axis
364 may bc positioned above cyclone axis of rotation 484 a

when surface cleaning apparatus 100 is positioned with
bottom 125 on a horizontal surface 584.

('ye)one air inlet 180 may be positioned and constmcted
in any manner suitable for directin air tangentially into
cyclone 160. In the illustrated example of FIG. 22. cyclone s.
mr inlet 180 is fornnxl as a curved passe c extending from

cyclone mr utlet upstream end 532 to a cyclone air inlet
downstrcmn mnl 536. Thc cyclone air uilet downs(re nn cnd
536 may be oriented to direct air substantially tangentially to
the inner surface of sidewall 168. As exemplified, cyclone ia
air inlet 180 may be positioned above cyclone axis of
rotation 484 and suction motor axis of rotation 540. For
cxtunple, cyclone mr inlet 180 may be positioned at an upper
cnd 544 oi'yclone 160 Tlus allows gravity to assist with
inhibiung dirt inside cyclone 160 from blociung or exiting ss
cyclone air mlet Nfl This is because at least a portion of the
cyclone 160 will be positiimed below the cyclone air inlet

180 when apparatus 100 is held at venous operating angles.
so that the dirt inside will tend to fall away from cyclone air
iukt 180.

Still referring to lii(i 22. cyclone air inlet 180 is forined
iu cyclone sidewall 168 at cyclone lira( end 172, imd cyclone
air outlet N4 is fornied in cyclone second end wall 196 at
cyclone second end 176. As exemplified, air may exit
cyclone air outlet 184 in a flow direction 616 that is
generally parallel to the suction motor axis of rotation 540.

As excmplilicd in FIG. 6. main body lower eud 568 may
comprise bottom 125. In the illustrated example, when
bottom 125 is placed on a horizontal surface, cyclone 160
may be oriented horizontally ifbottom or base 125 is parallel
to thc cyclone axis. It will be apprcciatcd that if bottom 125
is oriented at an angle to the horizonta, e g., so that dirty air
inlet 116 points downwardly ivhen bottom 125 is on a
honzontal surface. cyclone 160 may be not be oriented
honzontally when bottom 125 is on a horizontal surface. It
will bc apprcciatixl that. as rcli:rrcd to hcrcin, cyclone 160
being horizontal relates to the orientation if bottom 125 is
parallel to thc cyclone axis of ra(anon 484.

As exemplified in lil(i. 5A. v hen inlet connector 128 is
nxiunted to a wand 557 (i e. rigid air flow conduit), the wand
axis 559, the inlet connector axis 364, and the cyclone axis
of rotation 484 may be parallel. An advantage of this
embodiment is that this reduces bends in the air flow for
improved air cfiiciency. It will bc appreciated that only some
of these axes may bc parallel. For example. only the uilet
connector axis 364 and the cyclone axis of rotation 484 inay
be parallel.
Positioning of the Dirt ('ollection ('haniber

The following is a description of a dirt collection chmnber
that may be used by itself in any surface cleaning apparatus
or ui any combinauon or sub-combuiauou with imy other
fi:aturc or li:a(urea disclosed herein uicluding thc uniflow
cyclone. (he oricntauon of thc suction motor. thc lateral
stability meinbers, the air treaunent member handle. the
position and orientation of a driving handle, pte-motor filter
housutg door. air treatntent member door actuator, air treat-
ment member door control. counterweigrht stand, and elec-
tncal coupling members.

In accordance with tlus aspcmt of thc disclosure. a dirt
collection clmmbcr for a cyclone chmnbcr may bc provided
external to and below the cyclone chmnber An advantage of
tlus design is that a cyclone dirt outlet 188 niay be provided
in a lower portion of the cyclone chamber Ce.g . cyclone dirt
outlet ISS is provided in lower wall 171) such that dirt which
rcmauis in thc cyclone chamber al'tcr tcrmutation of opera-
tion ol thc vacuum clcancr may fall uito thc dtrt collection
chamber when thc vacuum cleaner is held with thc cyclone
extending horizontafly and slightly upwardly A further
advantage is that the width of the vacuunt cleaner may be
ll'lrriiwer as the dirt collection chamber is not located on the
lateral sides of the cyclone chamber. Therefore. as exempli-
fied iu FI(L 18, thc nniximum width of a hmidvac nmy bc
dctcrnuncd by thc v'nlth ol thc suction motor housing or thc
width ol the cyclone 160.

As exeinplified in Fl(i N, dirt collection chamber 164
extends around approximately one-half of cyckme 160 As
exemplified, partition wall 556 may circumscribe approxi-
mately one-haif of cyclone 160. In other embodiments, dirt
collection chamber 164 nniy extend around less than or
grcatcr than onc hall oi cyclone 160, and partition wall 556
may sunilarly circumscribe less tluui or gree ter than one-half
of cyclone 160 In alternative embodiments, dirt collection
chan(her 164 may not surround cyclone 160.
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It will bc appreciated that cyclone sidewall 168 and dirt

collection chamber sidewall 548 may have any construcrion
suitable for separating Ihc cyclone 160 from dirt collccnon
chamber 164 and allowing the passage of dis-entrained dirt
therebetwcmn For cxamplc, cyclone sidewall 168 and dirt
collection chamber sidewall 548 may be discrete ivalls that
are spaced apart and connected by a dirt outlet passage. As
exemplified in 11(i 18. dirt collection chainber sidev all 548
is founed at least in part by portions of cyclone sidewall 168

I itand portions of cyclone ulut cxlenor wall 552. Snnllarly,
cyclone sidewall 168 as shown is formed at least in part by
portions ofdirt collection chamber sidewall 548 and cyclone
unit exterior wall 552 Accordingly, the wall portion 556 in
common bctwccu cyclone 160 and dirt collection chmnbcr
164 may operate as a dividing wall Sharing a contnxoa
dividing wali may help reduce the overall size of the cyclone
unit 112. for a more compact design

Returning to FICi. 22. cyclone 160 may include any dirt
outlet 188 suitable for ihrecting dis-cntrmncd dirt from
cyclone 160 to duf collection chamber 164. For example,
dirt outlet 188 may be I'onncd in or corulcctcd to one or more
for all) of cyclone sidewall 168 and cyclone end ivalls 192
and 196. In the illustrated embodiment, dirt outlet 188 ls
formed in cyclone sidewall 168. I)irt outlet 188 may have
any shape and size suitable for allowing dirt particles to pass
into dirt collection chamber 164. In the illustrated embodi-
ment, dirt outlet 188 ls fonncd as a rec(angular apcrturc ln
w afl portion 556. In altemanvc embodiment, dirt outlet 188
may be circular, triangular. or another regular or irregularly io
shaped aperture As exenlplified. cyckme dirt outlet 188 may
be bounded in part by cyclone second end wall 196.

It will be appreciated that cyclone dirt outlet 188 may be
positioned anysvhere at or between cyclone first and second
ends 172 and 176. In thc illustrated embodiment, cyclone ls
160 is a unlflow cyclone and accordul ly cyclone dirt outlet
188 is positioned at cyclone second cnd 176 proxunate
cyclone air outlet 184. 'Ibis allows the dirt and air to travel
towards the same end of the cyclone 160 befilre parting
ivays the air exitin through air outlet 184 and the dirt so
exiting through dirt outlet 188

In usc. thc air stream utsidc cyclone 160 swirls towards
cyclone mr outlet 184 BI cyclone second cnd 176, wluch
dls-intrauls dirt parnclcs against cyclone sxlcwall 168.
Under the mfhience of the reatward air stream, the dirt
particles travel towards cyclone second end 176 and exit
through cyclone dirt outlet 188 to dirt collection chamber
164.

Refhrnng to FIG. 18, dirt collection clxunbcr 164 may
have any'lzc Bnd shape siutBblc iii Bcciinunodalc du(
sc7tamtcd by cyclone 160 durulg onc or morc uses. A larger
dirt collection chmnber 164 can store more dirt to allow
apparatus 100 to nin longer before emptying dirt collection
chamber 164, but is ill add bull and weight to the apparatus
100. A snlaller dirt collection chamber 164 is smaller and s.
hghtcr, but must bc empuixl morc frcxfucutly.
Orientation of the Sucnon Motor

lllc following is a dcscnption of thc oncntanon of a
suction motor that nlay be used by itself in any surface
clemlina apparatus or in any combination or sub-comblna- io
tion with any other feature or features disclosed herein
including the uniflow cyclone, the positioning of the dirt
collection cltamber, Ihc lateral stabih(y mcmbcrs, thc mr
trcaunmlt member handle, thc posinun imd oncntanon of a
dniing handle, prc-motor filter housm door. air Ireatmcut ss
nlember door actuator, air treatment melnber door control,
countenveight stand, and electrical coupling members

As exempldiid ul FIG. 22. in accordance with tlus aspcck
the axis of rotation of the suction motor may be generally
parallel to the cyclone axis of rotation and/or the inlet
conduit axis An advantage of this design is that the air lnay
travel enerally rearwardly fronl the cyclone air outlet to the
suction motor air inlet. thereby reducing the bacl pressure
tluuugh tlus poruon ofthe vacuum cleaner due lo a rcducnon
iu the number of'bends in thc;ur flow path.

As exemplified in lilfi. 22. when surface cleaning appa-
mtus 100 is positioned ivith bottom 125 on a horizontal
surface 584, the suction motor axis of rotation 540 may be
generafly horizontal. For example, cyclone sidewall 168
may extend generally horizontally beuveen longitudinally
spaced apart cyclone cnd walls 172 and 176, when surface
cleaning apparauis 100 is positioned with bouom 125 on a
honzontal surface 584 As exemplified, suction motor axis
of rotation 540 nmy be generally parallel with cyclone axis
of rotation 464. 'I'his alloivs for fewer bends in the air flow
between dirty air inlet 116 and clean air outlet 120, which
cml result in reduced backpressure„all other elements
rcmauung Ihc same.

As cxcmplilicd, Ihc suciion motor axis of mtanon 540
may be positioned below cyclone axis of rotation 484. 'I'his

may pmvide surface cleanin apparatus 100 with a relatively
lower center of grtwity for greater stability when surface
clemling apparatus 100 is positioned with bottom 125 on a
honzontal surface 584. In such a case. the pre-motor tilter air
inlet and outlet 236 and 240 may bc axially ofl'sct as shown.
In Ihc illustrated cxamplc. filter housing Blr ullct axis 248 is
located above and spaced apart from filter housing air outlet
axis 252. An advantage of this design is that one or both of
the headers may be used to change to elevation at w:hich the
air travels reaivardly with without usin a conduit with
bends. For example. air may travel generally rearwardly
finical lv) nil 0 Ihc pic-nxi(or lifter hou sulg and it1r niay'l B1 1'I

generally rearwardly flinearly) out of the prc-motor (ilier
housulg, but at a lower clcvanon.

In alternate embodiments, filter housing air inlet and
outlet axes 248 and 252 may not be spaced apart fe.g they
may be coliinear).

In alternate embodiments. it will be appreciated that
sucnon motor and fan assembly 152 may bc positioned in
main body 104 with its axis of rotation 540 oltcntcxf ul any
direction.
l.ateral Stability Members

'I'he following is a description of the lateral stability
members that may be used by itself in any surface cleanin
apparatus or in any combination or sub-combination with
any other fhaturc or fi:a(urea disclosed herein lncludulg Ihc
uluflow cyclone, the posinoning of'hc dirt collccuon cham-
ber, Ihc orientation of Ihc suction motor, Ihc air treatment
menlber ltandle, the position and orientation of a driving
handle, pre-motor filter housing door. air treatnlent member
door actuator. air treatment nlember door control colulter-
weight stand. and electrical couplin members.

Optionally, the air treatmmlt member may bc separable
from Ihc main body, such as for emptying, cleanin, or
replacing the air lrwitmcnt member or otlmr internal com-
ponents of the apparatus, such as the pre-motor filters

In accordance ivith this aspect the air treatnlent member
112 is removabie mountable to the main body 104 and is
provided with lateral stability members. For example, the air
treatment member 112 may abut against a Iron( face of Ihc
minn body 104 fscm for example FIG. 1). Opnonally, one of
the air treatment member 112 and thc maul body may be
receivable in the other. Accordin ly, when unlocked. the air
treatment meinber 112 may be removed from the main body
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104 by moiing &1 forwardly. Duru& use. a transverse force
may be applied to the air treatment member 112. As exem-
pl&lied, u&le& 116 &s prov&dcd on the removable air &res(ment
member ( IZ. 'I'herefore, when used as part of a stickvac and
hiuullc 108 1s ilr&vulg connected to B su&lace clcBnulg head
(see for example l&l(i 5), a force maybe provided transverse
to wand axis 559 If sufhcient pressure is applied. then the
air treatment member may break off of the &nain body or the
air tight seal ben& een the air treatment member and the main

1&1

body may bc broken Bllowu&g air (o bypass thc surface
cleaning head. The provision of the lateral stability members
rc&nlorces thc jo&nt of thc air tres&mcn& member and 1hc ma&n

body to res&st such tnsnsverse forces
11&e la(eral stab&1&(y members are prov&dcd uuemal of thc

handvac and may be provided on opposed facing faces of the
air treatment member and the main body. The lateml stabil-
ity members may con&pose generally vertically extending
inter-engagement members

Cyclone unit 112 may bc securable &o main body 104 &n

any manner that allows the cyclone unit 112 to be selectively
sc7&am(cd and recoru&ected to main body 104. For ex&unple,
cyclone unit 112 and main body 104 may collectively
include any releasable engagement members (e.g latches,
snaps. magnetx stmsps, etc.) suitable for releasably joining
the cyclone unit 112 and main body 104. Further. cyclone
unit 112 and main body 104 may collectively include any
acxuators that allow select&vc manual release (&.e. by hm&d)

of thc rcleasablc cngagcment mcmbcr(s). The relcasablc
engagement n&ember(s) and the actuator(s) may be mechaiu- &o

cal. electrical. and/or electro-mechanical in nature
As exemplified in I'I(ig 9-11. main body 104 and cyclone

unit 112 are separably connected by a cyclone unit release
lock 278. As exemplified, cyclone unit release lock 278
includes a pmr 280 of cngagcmen( mcmbcrs 304 m&d 308, &s

and a relcasc actuator 328. Tlm release ac(uator 328 may be
manually user operable (c.g. by hm&d) for sclcctably unluck-
ing cyclone unit release lock 278 to allow main body 104
and cyclone u&1&t 112 to separate

In the illustmsted example, cyclone unit 112 is also rota- so
tionally mounted to ma&n body 104. For example, cyclone
um( 112 may be rotauonally mounted (o mmn body 104 at

posi&ion long&tud&nally spaced aper& from cyclone unit
rcleasc lock 278. Tlus allows cyclone unit 112 &o rotauonally
separate from main body 104 when cyclone unit release lock
278 is unlocked (e g by operation of release actuator 328).
In son&e en&bodiments. cyclone unit 112 may be romtionally
mounted to main body 104 by a detachable pair 284 of
cngagcmm&t nu:mbcrs 312 and 316. Tlus allows fi&r the
option of fully dctachu&g cyclone u&u( 112 (born mau& body o

104. such as to carry cyclone unit 112 (o a garbage bin for
emptying or cleaning for example In alternative embodi-
n&ents. second pa&r 284 of engagement members 312 and
316 may provide a permanent rotational connection that &s

not detachable. It will be appreciated that an alternate &s

co&uux non mechm»sm may bc provided to simure thc lower
mxi ol'thc mr (rcaunent member 112 m&d (he mau& body 104
(ogcther whm& cyclone un&t rclcase lock 278 &s cngagu!

(:yclone unit release lock 278 and engagement n&en&ber

pair 284 may be pos&tioned at any location on apparatus 100 io
suitable fbr securely joinin the main body 104 and cyclone
unit 112. For example cyclone unit release lock 278 and
cngagcmm&t mmnber pa&r 284 may bc pos&t&oned a& oppos&te
ends of apparatus 100. such as long&tudinally spaced at
appara&us upper cnd 288 and lower end 292 as shown. In the ss
illustrated example, hrst cyclone unit engagement n&en&ber

304 is pos&tinned on cyclone unit upper end 348 and hrst

26
ma&n body cngagcmm&t mmuber &s pos&tionixl ou main body
upper end 570. In alternate embodiments. the lock positions
may be reversed.

('yclone unit release lock 278 and engagement member
pa&r 284 may take m&y Ibrm su&table for separably )oi&ung
main body (04 and cyclone un&t 112 I&or exan&pie, one or
both enga ement member pairs 280 and 284 may include a
first engage&nent member removably receivable in a second
engagement member. As exemplified, first engagement
member pmr 280 includes a Iirst cyclone u&ut cngagcmen&
member 304 and a first n&ain body engagement member 308,
and second engagement mmnbcr pmr 284 u&cludcs a a&mond

cyclone unit engagement member 312 and a second &nein

body m&gagcment mcmbcr 316.
Referring to l1(i 12, first cyclone unit engagement mem-

ber 304 and first main body engagement member 308 are
shown formed as hooks which are sized and positioned to
interlock vvhen the cyclone unit 112 and main body 104 are
brought togc&hcr. Second cyclom: un&t engagcmcnt member
312 is shown formed as a transversely extending rod wlfich
is rccc&vcd u& hook-like second ma&n body cngagcmen&
men&ber 316 when the cyclone unit 112 and mam body 104
are bmught together As exemplified, cyclone unit lower end
352 is mtationally mounted to ma&n body lower end 568
when second engagement member pair 284 is connected.
When connected. cyclone unit release lock 278 and engage-
ment mcmbcr pa&r 284 hold cyclone un&t 112 in fiuid
conunu&ucat&on w&th mau& body 104, so that im a&r (low path
is formed fmm dirty air inlet 116 to clean air outlet 120 A

gasket or the like may be provided to form an air t&ght seal
As exemplified in l&i(iS. 12-14. one or n&ore of engage-

ment members 304, 308, 312, and 316 may be movable to
facilitate manual disconnection of the cyclone unit 112 from
m&nn body 104. For example, onc or morc of cngagcmen&
members 304, 308, 312, and 316 may be movable i&way

front thc otic& cngagi n&cn& nlcnlbcr ofus rc spec» vc

engagem-

entt member pair 280 or 284 from a locked position to an
unlocked position for disconnecting tlmt engagement mem-
ber pair 280 or 284. It &vill be appreciated that an engage-
ment member 304, 308, 312. or 316 may be moveable in any
d&rection. For cxamplc. &1 may bc translatable &n a hnear
d&rection or along a curved path. rotatablc about imy onc or
morc axes, or combinauons thereof.

As shown in FI(i 13, first cyclone unit engagement
men&ber 304 is in the open or unlocked position wherein it
has been moved a&vay from the closed or locked position
shown in FICi. 12 in which it enga es hrst main body
engagcmcn& mcmbcr 308. thcrcby d&scngag&ng thc lira&

engagcmcn& mcmbcr pa&r 280. As cxc&npl& f&cx), lira( cyclone
u&ut cngagcment member 304 is p&v o tally moun(cd to a lira&

engagen&ent member axle 324 for rotat&on about the first
engagen&ent &nember axis 320 that extends latenslly and first
cyclone unit enga ement member 304 extends substantially
rearwardly ~hereby rotation of first cyclone unit engage-
ment mcmbcr 304 abou( first engagement mcmbcr axis 320
moves thc first cyclone umt cngagcmen( mcmbcr 304 sub-
stantially vert&cally. In tins cxamplc, lira( cyclone urut
eagagement member 304 is formed as a lower upwardly
facing hook, first main body engagement member 308 is
formed as an upper dowmvardly facing hook, and first
cyclone unit engagement member 304 is p&votal about first
engagcmcn& member ax&s 320 to move Iirst cyclone u&u&

engagcmcn& mcmbcr 304 downwardly away from lira( main
body m&gagcment mcmbcr 308 from thc locked posinon
(I&I(i. 12) to the unlocked position (lfi(i 13). thereby dis-
cm&necting the first enga ement men&ber pa&r 280
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Once the lirst cngagmncnt member pair 280 is discon-
nected. the cyclone unit )12 and inaiu body 104 mav be
separated at the apparatus upper end 268, and then the
cyclone unit 112 may be moved relative to the main body
104 to disconnect the second engagement member pair 284
thereby conipletin the disconnection of the cyclone unit
112 lbom tlu: main body 104.

Apparatus 100 muy include miy actuator 328 suitable for
disengs in eilgageilient meniber 304 and 308 to unlock
cyclone unit release lock 278 Actuator 328 may be provided la
oli either of cyclone unit 112 or main body 104. Preferably,
the actuator 328 is manually operable (i.e. by hand) to allow
selective disconnection of the en agement members 304 and
308. In thc illustrated embodiment. Iirst nuiin body engage-
ment mmuber 308 is connixlcd lo mi actuator 328. Actuator
328 may take any form such as a button as shown, a sivitch,
or a slider for exmnple Actuator 328 may be connected to
firs main body engagement member 3()8 in manner suitable
for directin the movement of tirst main body engagement
member 308. In the illustmsted example. first main body io
cngagcmmit mcmbcr 308 is integrally formed with a distal
cnd of actuator 328. In altemauvc embodimenls. actuator
328 niay be a discrete component that is rigidly or movably
connected to first niain body engagement member 308
directly or mdirectly by way of one or more interniediary
coniponents.

As exemplified. a proximal end of actuator 328 may be
pivotally mounted lo cyclone unit 112 by lira( engagmnmil
member axle 324 for rotation about lira( cngagmncnt mmn-
ber axis 32U. In use, a user may depress actuator 328 to so

rotate acnmtor 328 and first cyclone unit engagement men&-

her 3U4 downwardly. thereby disconnecting the first engage-
ment member pair 280.

In some embodiments. first cyclone unit engagement
mcmbcr 304 may bc biasix! to thc locked posiuon lo mitigiile is
thc usk of lirst cngagcmenl member pmr 280 becoming
unlocked duun usc ol'pparatus 100. In die illustrated
example, a bias 332 biases first cyclone unit engagement
niember 304 to the open position Hims 332 may be founed
as a torsional spring, as shown, which is mounted to tirst so

engagement member axle 324. A user may depress acniator
328 lo move thc lirst cyclone unit cnga cmenl member 304
against the bias ol'pung 332 and disconnect tirst engage-
ment member pair 280.

)(efereuce is now niade to FI(i) 15 and 16. wluch shov
apparatus IUU including an alternative tirst engagement
member pair 280. As exemphfied. first cyclone unit engage-
ment member 304 may include an engagement member amt
336 w ith an engagement mcmbcr socket 340. Bnd first main
body engagement member 308 may bc formed as a pcg In o

thc locked position (FIG. 15), pcg 308 may bc rcceivcd in
engagement member socket 340 to securely join hrst
engagement men)her pair 280 In the unlocked position
(FICi. 16) peg 308 may be removed from en agement
member socket 340 to disconnect first en. agement member ss
pair 280. As excmplilicd. engagement member arm 336 may
bc resiliently bendable (i.c. as a living lunge) for moving
lira( main body migagcmmil member 308 bctw ion tlm locked
and unlocked positions I'or example, engagement nleniber
ann 336 can resiliently bend upwardly to renxive peg 308 ro
front enga ement member socket 340 (FICi. 16). and vice
versa. Preferably. the resiliency of engagement member amt
336 biases lira( cyclone unit engagement member 304
towards lhc locked position.

Exemplary latcrul stability mcmbcrs arc shown m FIGS. ss
26-30. As exemphfied. air treatment meinber 112 and main
body 104 may collectively include one or more pairs of

prolrusioiis Biiil lcccssi:s. whlcll illalc Bl (lie illlclfacc
between air treatnient member 112 and niain body 104 ivhen
air treatment men)her 112 is connected to main body 104
'I'his helps provide a more robust separable connection
between air treatment member 112 and main body 104 with
enhanced strength and rigidity. Air treatment member rear
end 436 mid main body front cnd 432 may bc provided widi
maung protrusions 620 that Bre reccivablc ui rccesscs 624.

Protuisions 620 and recesses 624 may have any sire,
shape, and position which allows the pmtrusions 620 to be
received in the recesses 624 v hen air treatment member )12
and main body 104 are connected As exemphfied. each of
protrusions 6ZU and recesses 624 may be formed as elongate
segments which arc continuous or have discontinuities. In
thc illus(ra(cd cmbodimcnt. each ol'rolrusions 620 and
recesses 624 extend louaitudinally dowmvardly

As exemplified in lil(iS. 26 and 27, protrusions 620 are
founed in cyclone unit upper end 348 (engagenient member
arm 336) and recesses 624 are formed in surface of main
body upper end 570 against which engagement member arm
336 abuls. Pmtrusions 620 are received in recesses 624
when air treatment member 112 is coruiectcd lo maui body
104

lii(i 28 shoivs an alternate embodiment, in which cyckme
unit upper end 348 inchides recesses 624 and main body
upper end 570 includes protrusions 620.

FICi 29 shov,s another alternate embodiment including
protrusions 620 and rect:sacs 624 cxtcnding across cyclone
rear cnd wall 176 and lifer housing front wall 216.

lil(i 30 shoivs miother embodiment including protmsions
62U extending across cyclone rear end wall 176 and filter
housin front isa)i Z16 ashen air treatnient niember 112 is
connected to main body 104, protnisions 620 on cyclone
rear end v:all 176 contact filter housing front wall 216, and
prolrusions 620 on lillcr housing front wall 216 contact
cyclone rear cnd wall 176. In this mnboduncnt, protrusion
620 provxlc ugnl beams al lhc uilcrlhcc between main body
104 and air treatment member 112 which may increase the
rigidity mid strength of the separable connection
Air Treatment Member Handle

The foliowing is a description of an air treatment member
handle that may bc user) by i(sell'n uny surface clcaiung
apparatus or ui any combiuauon or sub-combinauon with
Biiy'tlicl fcallilc ol lctiliiii:s disclosed hcrcin includuig thc
unitlow cyclone. the positionin of the dirt collection cham-
ber, the orientation of the suction motor, the lateral stability
members. the position and orientation of a driving handle,
pre-motor filter housin door. Bir treatment member door
actuator, air lrcalmcnt member door control, counterweight
stand, and electrical coupling members

In imcordancc with this aspixl, the mr lrcaunent member
may mclude a handle in addition to the niain body handle
("drivmg hmidle") 'I'his allov s a user to hold the niain body
and the air treatment member sinudtaneously, with different
hands before, durin . and after disconnectin the main body
from lhc air treatment mcmbcr.

In onc cmbodimcnl, thc mr lreauncnt mcmbcr handle may
for part of an air fiow conduit of the air treatment mcmbcr.
Alternately or in addition. the air treatment member handle
may extend along the axial direction of the air treatment
member and/or may be on an upper portion thereof and/or
may provide a gap for receiving tin ers of the user.

As cxcmplilicd ui FIG. 11, cyclone unit handle 344 is
connimtcd to cyclone unit 112 whmi cyclone unit 112 is
discouncctcd I'rom mam body 104. mid duving handle 108
is connected to main body 104 when main body )04 is
disconnected from cyclone unit 112 ('ye)one unit 11Blidle
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344 nuiy have any suitable size, shape, and position on
cyclone unit 112 which allows a user to easily grasp the
cyclone unit handle 344 by lmnd to carry the cyclone unit
I IZ (see I'l(i IUA) In the illustnsted embodiment. cyclone
unit lmndle 344 ls formed as a substantially cylindrical
member. which extends rearwardly along cyclone unit upper
portion 348. In other embodiments, cyclone unit handle 344
may have a ddlhrent regular or irre ular cross-sectioiial
shape, and may extend along a difigrent portion of cyclone
unit 112. such as along lower portion 332, or a lateral side lc
356 for example. As exemplified in IsIG 6, cyclone unit
handle 344 may include a portion or gap 347 spaced fmm
cyclone unit 112 whereby a finger receiving area 349 ls
provided between the cyclone uiul handle 344 and thc
cvciollc util( 112 I

Returnina to lilti 11. preferably apparatus ltlfi is coidig-
ured to alloiv the user to take whatever action disconnects
the main body 104 front air treatment member 112 wlule
holding air treatment member handle 344 with one hand and
holding dnving handle 108 with the other hand. For zo

cxiunple, cyclone unit hmidlc 344 or drivuig handle 108 may
be posiuom:d proximate (c.g. within linger-reach of) an
actuator that releases the connector(s) which hold air treat-
nient member 112 and main body 104 together This would
alloiv die user to use a fiiiger to operate the actuator wlule
holding the handle 344 or 108 with the remaining fin ers of
their hand. In the illustmsted embodiment. cyclone unit
lumdle 344 and actuator 328 arc both located on the cycliillc
urn( upper portion 348 and ui close proximily. Tlus allows a
user to hold air treatment member 112 by handle 344 wlule sc
simultaneously operating actuator 328 with the same hand to
disconnect air treatment meniber 112 from main body 104.
The user may also use the same hand to open a front door
of the air treatment member as discussed subsequently in
ilxiiC ilCldil ls

Refernng to FIG. 6. cyclone unit himdlc 344 is shown
cxtcnding along u cyclone unit handle axis 360. In some
embodiments. cyclone unit handle axis 360 inav be parallel
with and may be coaxial with inlet connector axis 364 'I'lus

may pronu&te a compact shape Iiir apparatus 100 in contrast do

vvith handles ivith an axis that extends above the inlet
coiliiix'loi axis 364.

As cxmnpliliixl in FIGS. I and 17, cyclone unit handle
344 nuiy compnsc an air flow passage (c.g. an mr flow
conduit) 'lliis may proniote a compact design for apparatus
I l)0 by reducin or eliminatmg the volume added to appa-
ratus 100 to incorporate cyclone unit handle 344. For
example. an existin air fiow conduit may be reshaped
and/or repositioncd lo provnle handle functionality. As
cxcmplilicd in FIG 17, handle 344 is positioned rearward c

and coaxial with the inlet conduit exlcnduig Ibom dirty mr
inlet 116. It ivill be appreciated that if the inlet to the air
treatment member chaniber (e g, cyclone chamber 160) is
rearward of the front of Itnndle 344, then part of handle 344
foun part of inlet conduit 124. Alternately, or in addition as ss
cxemphlicd ui FIG. 17. hmidlc 344 may provide part or all
of a bleed air conduit 380 having a lon ututluial passage axis
390. Blood conduit 380 provalcs a portion ol'hc mr flow
path betv een the bleed air inlet 384 and the suction niotor
and fan assembly 152 and houses bleedvalve 388 'I'he bleed rc
valve 388 may be any suitable valve that is know n in the art,
which typically open automatically in response to lov
pressure. For example, blccd valve 388 may be a prcssure
rebel'alve. Blccd valve 388 may help mmntmn adequate
iolumclric air flow through Ihe suction motor and fan ss
assembly 152 during low pressure events to avoid overheat-
ing of the suction motor and fan assembly 152 I ow pressure

may occur whcrc thcrc is a partial or total blockage in thc air
tlow upstream of the suction niotor and fan assembly 152

(e g a plastic bsg is blocking dirty air mlet 116).
It vill be appreciated that cyclone unit handle 344 is

gmsped primarily vvhen apparatus 100 is turned off (e.g.
v hen separating, reconnecting. or transporting cyclone unit
112) so thai thcrc is little or no coact:m ol the bleed mr uric(
384 being blocked by d user's hands when apparatus 100 is
hirned on.

liiti 17 exemplifies an optional air tloiv path fmm bleed
air inlet 384 to suction motor and fan assenibly 152 which
bypasses cyclone 160 and pre-niotor liters 2Z8 and 232. As
exemplified, the air flow path may extend reatwardly
tluough blimd valve conduit 380 to Iilter housuig down-
stream hcadcr 260 bypassing Iiltcr housing upstream header
256 and pre-motor filter: 228 and 232 In alternate einbodi-
ments, the air flow path may extend through pre-motor filters
228 and 232 to filter fine particulates that niay be present in
the ambient air drawn into bleed air inlet 384 For example,
filter housing upstream header 256 may be positioned down-
stream of blccd valve 388 ui Ihc air tlow path from bleed air
inkt 384.
Position and Orientation of a l)riving I iandle

I'he following is a description of a driving handle that
may be used by itself in any surface cleaning apparatus or in
any combination or sub-combination with any other feature
or features disclosed herein including the uniflow cyclone,
thc posiliomng of Ihc ihrl collection chamber, thc orientation
of the suction motor, thc lateral stability members, thc air
treatment member handle, the pre-motor filter housing door,
the air treatment member door actuator, air treatment mem-
ber door control, the counterwemht stand. and the electrical
couplln members.

In accordance with this aspect„ the dnvlng handle is which
extends upwarifly and I'orwardly. Dnving himdlc 108 may
ex(cud upwardly Ibom Ihc suction motor housing (e.g.. an
upper surlacc ol thc maui body (hut houses Ihe suction
nxitor) l)riving llandle 108 niay terminate at Or above an
upper end of the handvac 100. Accordingly. the inlet conduit
axis 364 and/or the handle axis 360 may intersect the driving
handle 108. An advantage of this desi@I is that the weight of
thc motor is below the luind gnp. Further. Ihe dnvuig axis of
tlic lliiiiilvdcw licit coiliiix'Icd tii il w aiiil (flic wdnd axis) is at
an opposite end of Ihc handle Io Ihc suction motor. Tlus
pmvides improved hand weiaht for a user

As exemplified in islti 6, driving handle 108 may extend
from its lov,er end 368 to its upper end 372 along a drivin
handle axis 376. %Vien surface cleaning appamtus 100 is
posilionixl with bouom 125 on a horizontal surface 584 and
the bouom 125 extends horizontally, dnving handle axis 376
may cxtcnd gcncrally upwardly and Ihrwardly (c.g. at an
angle 378 of less than 45 degrees to vertical) to pmvide a
cmnfortable natunsl rip during, use

As exemplified. driving handle axis 376 may be at an
angle to cyclone unit handle axis 360. For example, axes 360
and 376 may be angularly ofikct by 30 dcgrccs or morc. Tlus
rcthccls thai Ihc dnving lmndle 108 and cyclone unit handle
344 may have difl'crea( functions. For cxamplc, thc drivuig
handle 108 may be confi ured to pmvide a comfortable grip
for the user during use, and the cyclone unit handle 344 inay
be configured with a compact des)~.

In the illustrated embodiment, driving handle 108
includes a portion 37'7 special from main body 104 whereby
a linger rimmving area 3'79 is provided bctwccn the drivuig
handle 108 and the nuiin boily 104. As exemplilicd, drivuig
handle 1()8 inay be positioned at main body rear end 434 and
longitudinally spaced apart from cyclone unit handle 344
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Prc-Mo&or Filter Hous&ng Door
The following is a description of a pre-motor filter door

tha( may bc used by &lscll in any surface cleaning apparalus
or in any coiubination or sub-combination with any other
li:d&urc or features d&scloscd hcrcin includmg thc umllow
cyclone. &he posit&on&ng of the dirt collection chamber. the
orientation of the suction motor, the lateral stability rnem-
bers. the air treatnlent nlember handle, the position and
orientation of a dnving handle. the air treatment member

1 I lfool ac&ad(i&r, alr lri unneat ulculbcr ill&or counol, Ulc coun-
te&weight stand. and the electrical coupli&lg members.

In accordance w&th tlus aspccn a surface clcanin appa-
ratus may have a pre-nlotor filter chamber v;hich is closed by
an ope&ruble door that w acccsmblc when the air (res(ment
member is removed front the remainder of the surface
cleaning apparatus (as exemplified in FICi. 6). A pre-motor
filter may be accessed for cleaning or replacement when the
door is opened. The pre-motor filter door mny include a
lumdle for user opcrat&ou Thc prc-molor filler chamber may
be provided in the removable air treatment member 112 or
thc nunn body 104. Thc door may be held u& a closed
position by a part of the surface cleaning apparatus that does
not include the pre-nlotor filter chainber For example, if the
pre-nlotor biter chan&her is pn&vided in the air treatnlent
member, then the door may be held closed by n part of the
main body when the air treatment member is attached to the
ma&n body. Conversely, &f thc prc-motor filter ch unbcr is
provided &n the ma&n body as cxcmpldicd u& FIG. 8, &hen thc
door nlay be held closed by a part of the air treatment &o

member &vhen the air treatment member is attached to the
main body An advantage of this design is that it allows a
simpler design for the pre-motor filter door that is free of
locking members such as latches. A further advantage is tlmt
unu&&cnlional user access to &hc prc-motor filter lx&us&ng 208 li
may bc prcventcd wlulc Um apparatus 100 &s in operation.

FIGS. 8, 8A und 11 cxcmplil'y an embodiment u& wh&ch
pre-nlotor filter housing 208 is accessible v;hen air treatnlent
nlember 112 is d&&connected froin main lx&dy 104. I'r
example, one of the filter housing walls 216 nnd 220 (e, dc

filter housing upstream wall 216 as exemplified in FICrb 8)
may be exposed when a&r trcauncnt mcmbcr 112 &s d&scon-
nim&cd Ibom main body 104.

11&c opcnablc lifter hous&ng wall may bc ope&wble ul any
manner suitable for pmviding access to clean or replace the
pre-motor hlters inside I'or example, the openable &vali may
be moveably mounted or removably mounted. Accordingly,
filter housin wall 216 or 220 may be pivotally attached to
thc pre-motor lifter hous&ng 208, shdcably at&ached to the
pre-motor lil&er housu&g 208, or removable al&ogcthcr from c

thc prc-mo(or filter hous&ng 208. In (he &llustra(ed innbud&-
nlent, flier housing upstream wall 216 is pivotally attached
to pre-nlotor filter housing 208

As exen&plihed in FICiS. 8A and 11. filter housing
upstream wall 216 is rotatable about a filter-housing wall ls
pivo( ax&s 392 bctwccn a closed pos&iion (FIG. 11), a&xl an
open pos&1&on (FIG. 8A) I& w&ll bc dpprcm&a(ed that filter
housu&g ups(ream wall 216 may be ro&a&able in m&y manner
and direction suitable for movulg the

filter

l&using upstreanl
wall 216 generally away from the pre-motor tilter housing io
208 to provide access to the pre-motor filters 228 nnd 232
inside. In the illustrated embodiment. filter housing
ups(ream wall 216 &s upwardly rolatableabout a lalerally
cxtcnding (e.g. honxoutal) filter housing wall p&vot axis 392
locaicd a( an upper eud 396 ol thc pre-mo(or lillcr housing si
208 As exemphfied, the filter housing wall pivot axis 392 &s

transverse to (e g substantially perpendicular to) the inlet

connimtor ax&s 364, U&e cyclone umt handle ax&s 360, and thc
filter housing air inlet axis 248

In alternative embodiments, filter housing upstream wall
216 may mtate in a different direction about a different axis
For example. filter housing upstream wall 216 may move
Interally outwardly by rotation about a substantially vertical
axis posinoncd pmxuna(e a lef1 or nght s&dc ol &hc pre-mo&or
lifter housing 208.

Still referring to i&l(iS 8A and ll. the filter housing
upstream &vail 216 nlay have any construction suitable fi&r

allowmg the filter housinu upstreanl wall 216 to rotate alx&ut

the filter housin wali pivot axis 392. For example, filter
housu&g upstream &vali 216 may be connected to filter
housing sidewall 224 by a hu&ge 404 of any su&table type. In
some embod&ments, lifter housing upstream wall 216 may bc
res&liently bendable to connect with pre-motor filter housing,
208 by a living hinge

Optionally, filter housing upstreanl wall 216 may be at
least partially transparent (e.g.„ the wall may be made of a
trm&sparent material or it may have a window) to provide
v&s&bility ol'hc upstream surface 268 (FIG. 8A) of (he
prc-motor lil(cr insulc. This would ullow the user to inspcc(
the pre-motor filter thmugh the filter housing upstream wall
216, w&thout opening the pre-nlotor filter housing 208, in
order to assess v,hether to clean or replace the pre-motor
filter. In alternative embodiments. the filter housing
upstream v:all 216 may be opaque, and the pre-motor filter
may not be vis&blc Uuough &he lil&er hous&ng upstream wall
216

Still referring to l&i(iS 8A and 11, the openable filter
housin wall is preferably manually user openable (e o. by
hand). 11&is allov, 3 the user to select&vely open the openable
filter housing wall to access the pre-motor filters inside. In
the illustrated example. the filter housin upstream wall 216
includes a lifter housing luuldlc 408 that is user operable &o

move thc filter housu&g upstrcmn wall 216 bctwccn thc open
and closed pos&(iona. Thc lifter housu&g lrdndlc 408 may
have any constmction that allo&vs the user to easily grasp and
pull the filter housing handle 408 to open the pre-motor filter
housu&g 208. In the illustrated example„ the filter housing
handle 408 extends ounvardly from an end opposed to the
bulged cnd (in this case lower cnd 412 ol'hc filter hmisulg
upstream wall 216). Rcfcrfing &o FIC)S. 11 and 13, the lifter
housing handle 408 cx(ends from a fil&cr housing handle
inboard end 416 to a filter housing handle outboard end 420
As exemplified, the filter housin handle inboard end 416
may be connected to an upstream face 424 of the filter
hous&n upstream &vali 216. The biter housing outboard end
420 may ulcludc a gnppmg I'esture, which may bc of any
dcs&gu such a lip 428. In the illustrated cxamplc, hp 428 &s

curls apploxuua&clv 90 ilcglccs.
As exemplified in l&I(i 13, the filter housing handle 408

may extend from filter housing upstream wall 216 ounvardly
towards cyclone unit 112. In the illustrated example. a front
end 432 of main body 104 is coiu&actable to the rear end 436
of cyclone unit 112, and lil(er hous&ng handle 408 extends
forwardly lbom fil&cr hous&ng upstream wall 216 towards
cyclone un&t 112. As shown. the fil&cr housing handle
outboard end 420 extends into a handle iecess 440 of
cyclone unit 112 outside of cyclone 160 and dirt collection
chamber 164. In tlfis way, the handle may overlap a portion
of the cyclone chamber so as to have a longer length in the
d&rection ol &hc cyclone axis. Tlus cons&ruction allows &he

lifter hous&ng handle 408 to have a greater dunens&on 444
bctwimn &ts inboanl and outboard ends 416 and 420, wlule
pernutting the filter housing upstream wall 216 to contact at
least a portion ofcyclone second wall 196 to fluidly connect
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Ihe cyclone air outlet 184 lo Ihe filter housing air uriel 236.
ln the illustrated exaniple, the filter housing handle 408
extends frnm filter housing upstreain wall lower end 412,
and cyclnne unit handle recess 440 is provided in cyclone
unit lower portion 352.

Returning to FIGS. BA and 11. in some embodiments,
pre-motor lifter housuig 208 may be free of loclung mem-
bers. such as latches or clasps, wluch arc opemblc lo secure
the openable wall m the closed position Accnrdingly. v hen
the main body 104 and cyclone unit 112 are cniulected ln

together (see, e.g Iilli. I) filter housing Imndle 4118 extends
forwardly from filter housin upstream ivall 216 and abuts
a part of air treatment member 112, e.g., rear end wall 196
of Ihc mr lrcanncnt member

As cxcmplilied ui FIG. 13, lhe openablc door of thc
pre-motor niter housing 208 may be held in its closed
position by interaction with cyclone unit 112. v hen cyclone
unit 112 is connected to niain body 104 For example, at
least a portion of cyclone unit rear end 436 may conmct filter
housing upstream wall 216 to hold the filter lmusing zo

upstream wall 216 in ils closed posilion. In lhc illustrated
cxtunple, cyclone second wall 196 is bordered by a pcriph-
eml lip 448 which contacts upstream face 424 of biter
housing upstream ivall 216. and cyclone air outlet 184 is
bordered by a peripheral lip 452 that contacts a peripheral
recess 456 of biter housing air inlet 236. Peripheral lip 452
and recess 456 may form a substantially air tight connection
bclwcmi cyclone air outlet 184 mid lifter housing mr inlet
236.

In some embodiments. a gasket, such as an 0-ring (nnt io
shoivn) may be provided and compressed when the air
treatment member is attached to provide an air tight seal
between the openable door and the rest of the pre-motor
filter chamber.
Air Trcaunent Member Door Acutaior is

lite following is a description of'an mr Ireannenl member
door actuator that may bc used by itself m miy surface
cleanin apparatus or in any combination nr sub-combina-
tion with any other feature or features disclosed herein
including the undiow cyclone. the positioning of the dirt so
collection chamber, the orientation of the suction motor. the
lateral stability mcmbcrs, the mr Ireaunenl member handle,
the position and ouentauou of a dnvuig handle, thc prc-
molor lifter housing door, thc air ireauncnl mmnber door
control, the counterweight stand, and the electrical cnupling
members

The air treatment member may include an openable door
that provides access to empty or clean the air treaunent
mcmbcr (e.g. Io amply or clean a dirt collection re ion of the
mr Ircalmcnl member). In accordance wilh tins aspcmt, the O

mr treatment member door may be opmiable by an actuator
positioned v ithin finger-reach of the air treatment nienlber
handle I'his allows for one handed operation of the air
treatment member door.

Reference is now made to FIGS. I and 18. In some i.
muboiiimcnts, nir treaunenl mcmbcr 112 mcludcs mi open-
able wall (c.g., a door) lo provide access to clemi or mnpty
the air ucaunent member (c.g., cyclone 160 and dirt colla-
tion chamber 164) Any portion of air treatinent member 112
suitable tiir emptying air treatment member 112 may be ro
openable.

In the illustmsted example. air treatment member 112
includes an opcoable lyonl cnd 472 wherein all of die front
cnd is openable As excmphficd, Ihe air trcatmmit member
may bc a cyclone unit comprisui a cyclone and a dirt ss
collection chamber external to the cyclone and may have a
fmnt end 472 that includes cyclone first end wall 192, and

dirt collection chamber lirsl mid wall 476. It will bc appre-
ciated that, in some enibodiments. only a portion of the front
end 472 may be npenable

'I'he openable door may be openable in any mamier
suitable for providing access to clean or empty air treatment
member 112. e.g.. cyclone 160 and dirt collectinn chmnber
164 For example, the door may be pivotally attached to Ihe
air trcatmcnl member 112 wluch is cxcmplified ui FIG. 18,
slideably attached to the air treatment meniber 112, and/or
removable altogether front the air treatment member 112

As exemplified, cyclone unit front door 472 is rotatable
about a cyclone unit wall pivot axis 480 between a closed
position (FIG. I), and an open position (FIG 18). It will be
apprcciatcd thai cyclone unit front door 472 may be rolal-
ablc in any maiuier and direction suitable for movuig
cyclone unit front door 472 generally away fnini the cyclone
unit 112 to provide access tn the cyclone 160 and dirt
collection chamber 164 inside In the illustrated embodi-
ment, cyclone unit front door 472 is downwardly rotatable
about a laterally extending (e.g. horizontal) cyclone unit
wall pivot axis 480 located at a lower portion 352 of Ihe
cyclone unit 112. As cxcmpldicd, the cyclone unit wall pivot
axis 480 is transverse to (e.. substantially perpendicular to)
the inlet connector axis 364. the cyclone unit handle axis
360, and the cyclnne axis of rotatinn 484

In alternative embodiments. cyclone unit front door 472
may rotate in a different direction about a difi'erent axis. For
cxiunplc, cyclone umt lbonl door 472 may move laterally
outwardly by rotation about a substantially vertical axis
positioned proximate a left or right side of the cyclone unit
112. In nther embndiments. cyclone unit front door 472 inay
move upv srdly by mtation about a substantially horizontal
axis positioned proximate cyclone unit upper portion 348.

Still referring to FKIS. I and 18, the cyclone unit front
door 472 may have any consuuctiou suitable for allowuig
the cyclone unit lbonl door 472 to rotate about thc cyclone
uiut wall pivot axis 480. For cxamplc, cyclone urut front
door 472 inay be connected to cyclone unit 112 by a hinge
486 of any type knoivn in the art In some embodiments,
cyclone unit front door 472 niay be resiliently benthsbfe to
connect with cyclone unit 112 by a livin hinge.

Still rcfcmng lo FIGS. 1 mid 18, thc opmiablc cyclone
uiut wall is locked in thc closed position, and manually user
opcnablc (c.g. by hand). Tlus allows thc openable cyclone
unit wall to remain closed while the apparatus 100 is
opeusting, and allows the user to selectively open the open-
able cyclone iuiit wall to empty the cyclone 160 and dirt
collection chamber 164 inside iihen the apparatus 100 is
turned olf. In thc illustrated example. cyclone unit 112
includes a door lock 492. which uihibits opening of cyclone
uiut front door 472 when engaged. Door lock 492 is user
openable to disengage door lock 492 to thereby permit
cyclone unit front door 472 to move to its open position

Door lock 492 may be any type of lock suitable for
retaining cyclone unit front door 472 in its closed position,
and vvluch is user rclcasablc to permit cyclone uiut 112 to
open. In some cmboihmcnts, door lock 492 may lrave a
manually opcrablc actuator for moving the lock between ils
eagaged and disengaged pnsitions. In the illustmsted embodi-
ment, door lnck 492 includes an eimaging member 496 and
an actuator 504.

Preferably. actuator is positioned proximate the air treat-
ment mcmbcr liandlc 344 so thai a user may opcratc actuator
504 with thc same hand that is used to hold handle 344. For
example, actuator 504 may be located witlun close proxim-
ity (e g. finger-reach) ofhandle 344, e.g, it may be provided
on or adjacent hmidle 344 and may be pmvided at the end
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of lumdle 344 at which the door is loca(CVI. Accordui ly
while holding handle 344. the user may use their thumb of
the same hand to operate actuator 504. i e. door release
actuator 504 may be operated by the seine hand wluch is
holding the cyclone unit 112 for siitgle-handed emptying of
cyclone unit 112. In the illustrated embodiment. unit door
relcasc actuator 504 w positioned forward of handle 344 on
upper portion 348 (e.g. at a forward cnd of inlet passage
380). In other embodiments, door release actuator 504 may
be located on handle 344, or rearwardly of handle 344. 10

As exeniplified in IIICig. 20 and 21, the donr release
actuator 504 is manually user opemsble (i.e. by hund) to
move the engaging member 496 between its engaged posi-
uon (FIG. 20) and its disengaged position (FIG. 21). As
cxemphlicd, in thc cugagcd position (FIG. 20), door relcasc
actuator 504 may engage cyclone unit frmit dnor 472 to
inhibit movenlent of front door 472 to its open positinn Tlus
prevents front door 472 front mtating about its cyclone unit
wall pivot axis 480 to its open position. In the diseitgaged
position (FICi. 21). door release actuator 504 releases 10

cyclone unit lyon( door 472 to pernui front door 472 to move
to ils opcii position.

I(eferfin to I ZCig 19-21. loci'ngaging member 496
niay be of any constniction having an engaged position fbr
retainin the openable cyckoue unit wall in its closed posi-
tion. Bnd a disengaged position for releasing the openable
cyclone unit to move to its open position. In the illustrated
example. lock migaging member 496 is coiuiectcd to an
ca(error of Bir trcB(iliciil iilcillbci 112. As cxcilipli(icd. luck
engaging member 496 has a faint end 5(fg which is sized and so

positioned to releasably hook onto a recess 512 fnrnied in
cyclone unit fmnt door 472 to retain the front door 472 m its
closed position.

Lock engaging member 496 may be movable in any
suitable manner between its engaged and discngagcxI post- is
nous. For cxamplc, lock engaguig mcmbcr 496 may be
iolalablC BS showil, lrallslalabhx Or CouibiiialiouS tllCrCof. Ill
the illustrated embodiment, lock engaging member 496 is
pivotally connected to air treatment member 112 for natation
about B lock en aging member axis 516 (FIC(. 19) between so
its engaged Bnd disen aged positions. As exemplified, in the
migaged posiuou. lock cngaguig member 496 may hook
onto lbont wall lock recess 512. Lock cngaguig member 496
iliav then be rotated nbout ils axis 516 Bv'Bv fioat cvckulc
unit front door 472 to unhook from front wall lock recess
512 Optionally, lock engaging member 496 inay be biased
to the locked position. For example, a biasing member (e
torsional spnng. Bot shov n) may bias lock engaging mem-
ber 496 to rotate toward thc closed posiuon.

Still rcl'crung lo FIGS 19-21. door lock 492 may have 0

any door release actuator 504 suitable lor movm lhc luck
engaging member 496 between its engaged and disengaged
positions. In the illustrated example. door release actuator
504 is formed as a button which is operable to rotate lock
engaging member 496 to its unlocked position. As exem- ss
pit lied, door relcaac actuator 504 and lock cngaguig mmnber
496 may both include abutmcnts 520 and 524, respcmnvcly,
wluch make contact lo move lock engaging member 496
when door release actuator 504 is depressed In tlus
example. when door release actuator 504 is depressed, io
abutment 520 moves abutment 524 downwardly which
teeters lock enga in member 496 to rotate alxiut its lock
cngaguig nu:mbcr axis 516 to its disengaged position. 11 will
be apprcciatcd that door relcasc actuator 504 may bc mov-
able m any suitable manner. For cxamplc, door release ss
actuator 504 may be rotatable (e.g pivotal) as shown. or
translatable (e g slidable) In the illustnsted example, door
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release actuator 504 is rolanibly connected lo cyclone urul
112 about a lock actuator axis 528 between its raised
position (lil(i 20) and its depressed position (iii(i. 21).
Air Treatinent Member l)oor ('ontrol

The following is a description of systems and methods for
controlhn an openable door ofan air treatment member that
may bc used by i(sell'n any surlhca clctuung apparatus or in
any combinauon or sub-combinanou with auy other feature
or features disclosed herein including the air treatment
men(her door actuator, uniflow cyclone, the positioning of
the dirt cnllection chmnber, the orientation of the suction
motor. the lateral stability lnembers, the air treatment mem-
ber handle. the position and orientation of a driving handle,
thc prc-motor tilter housuig door. the counterweight stand.
and thc electrical coupluig members.

'I'he air treatnient member may include an openable door
that provides access to enipty or clean the air treatment
meniber (e.g to enipty or clean a dirt collection region of the
air treatment member). In accordance with this aspect, the
air treatment member door may be inhibited or prevented
frolu iipciluig wllcil Bii ticccssory (c g. B clcBiiiilg tool such
as a wand (c.g. a ngid mrflow conduit), crevice tool, muu
bnish, or the like) is connected to or in fluid communication
with a dirty air inlet.

In snme embodiment~, an accessory nlay be removably
connectable to a dirty air inlet of the surface cleaning
apparatus. and when the accessory is connected tn the dirty
air uriel, thc accessory may i(sell'hysically iulubii an
opcnablc door from opcmng. For example, when thc open-
able door is closed and the accessory is connected to the
dirty air inlet, the accessory may overlie or abut at least a
portion of the openable door.

An exampie of such an enibodiment is illustrated in F]GS.
5 and 5A, As exemplified a dirty air inlet 116 of surface
cleaning apparatus 100 is lhc inlet cnd 124 of an uric(
passage 128. In lhc illusuatcd example, thc dirty mr inlet 116
is conncctcd lo a wand 136. As seen in FIG. 5A, the outlet
end 612 of the wand 136 has a collar 702 which is sized to
overly a pnrtion of the openable door of the cyckme assem-
bly. Accordingly. v:hen the Vvand is connected to the dirty air
inlet, collar 70Z shuts a portion of an openable frnnt end 472
(which may also bc reli:rrcd to as a cyclone unit front door
472) of air trcalmcnt member 112, thereby inlubituig or
prcvmiting the opcnablc door from opcnuig when the wand
is connected When wand 136 is disconnected from dirty air
inlet 116, collar 702 no longer shuts openable door 472, and
thus no ion er inhibits door 472 from opening.

In some embodiments, the surface cleanin apparatus
may include an opcnablc door lock wluch is moveable
bclwimn a closed posiuon winch uihibits the opening of an
opcnablc door of an air treaunent member and an open
position in which the door may be opened 'I'he door lock is
preferably user operable to disengage the door lock to
thereby permit the door to move to its open position. In such
embodiments. Vvhen an accessory is connected to the dirty
air inlet, thc door lock nuiy bc inhibited or prcvcntcd I'rom

being discngagcd. Thc accessory may itself inhibit thc door
lock from moving ni thc open position or il may aclualc a
mechanism (a motorized mechanism or a mechanical
mechanism) that inhibits the door lock from nloving to the
open position.

In the example illustrated in FIGS. 31 Bnd 3Z, a door lock
492 udiibits opemng of cyclone urut front door 472 when
engaged. In thc illustrated embodunmil, door lock 492
includes an engaguig member 496 wluch, when lhe door
lock is in the closed position that is exemplified in I'l(i 31,
shuts door 472 l)oor lock 492 also composes an actuator
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504. As cxcmphlied. door relcasc actuaior 504 and luck
engaging member 496 may both include abutments 520 and
524. respectively, which make connict to move lock engag-
ing member 496 when door release actuator 504 is depressed
to move the door lock to the open position (scc FIG 32)

In the illustrated example, an accessory itself has a
blocking member that. v hen the accessory is connected to
the dirty air mlet, inhibits the door lock fnim being disen-
gaged. As exemplified. an outlet end 612 of o wand 136

1 I 1

includes d llangc 710 than when thc wand 136 is connected
to the dirty air inlet 116 (as shown in FICi. 31). is interposed
bctwcml thc abuunent 520 Ol'oor relimsc actuator 504 and
the abuunent 524 of lock engaging inember 496 In tlus
position, fiange 710 ls a physical bamcr bc(ween lhc abut-
ments 52U and 524 and thereby iithibits door release actuator
504 from moving lock engaging member 496. thereby
inhibiting door 472 front being moved to an open pnsition.
When the accessory is disconnected from the dirty oir inlet
116 (as show n ui FIG. 32), limigc 710 no longer mlubits door
release actuator 504 fmm moving lock engaging member
496.

In the exmnple illustrated in ill(iS. 33 and 34. the acces-
sory physically engages the door release actuator 504 to
thereby inhibit the door lock fnim being disengaged I'r
example, door release actuator 504 may have an en agement
portion„and a blockin member of an accessory tool moy
hiivc ii nlatillg cngBgcmc«1 portion. Thc cngdgcnn:nt por-
tions nldv hltcrcngiigc when lhc Bcccssorv ls nlountcd to thc
inlet As exemplified, an engagement portinn in the fnrm of io
a notch 72U is provided alono shaft 725 of door release
actuator 504.

As sholvn in FICi. 33, when the wand 136 is connected to
the dirty air inlet 116. an engagement portion of the v.and
136 (c.g.. fiangc 710) is rccctvcxt in thc mitch 720. In tlus li
position, fimlgc 710 inlubits door release actuator 504 from
moi ing towards lock engaging member 496. (hereby ulhlb-
iting door 472 front being moved to an open position When
the accessory is disconnected from the dirty air inlet 116 (as
shown in FICi. 34)„ flange 710 no longer eltgoges the do

engagement portion 720, and thus no longer inhibits door
rclcasc actuator 504 I'rom moving loci enga m mmnber
496 to its disengaged position.

FIGS. 35 and 36 cxcmpfify an embodiment wherein thc
accessory actuates a nlechanical mechanism that inhibits the
door lock from nloving to the open position As exemphfied,
the surface cleaning apparatus includes a lock deactivation
member that, when an accessory is connected. inhibits the
door lock from beuig discngagcik As excmplilicd. a luck
deacuvation nn:mbcr is in the loml Ol a bar 740 tlmt is 0

translatable bc(ween n position ul wluch thc door lock is
inhibited fmm being disengaged (the closed pnsition of the
door lock) and a position in which the door lock is not
inhibited from being disen a ed (the open position of the
door lock). 11

As shown in FIG. 35, when the wand 136 is connected to
the dirty mr inlet 116, bar 740 is moved to a position ln
wluch it is interposed bctwccn the abutmcnt 520 of door
release actuator 504 and the abutment 524 nf lock engaging
member 496 In this position, bar 740 inhibits door release io
actuator 504 fmm movin lock engaging member 496,
thereby inhibiting door 472 from beiltg moved to an open
position. hl FICi. 36, thc accessory is disconncctixi froin thc
dirty mr inlet 116, and bar 740 has moved so that «no longer
uihlblm ihmr rclcdsc BctilB(ol 504 honl nlovnlg lock cngag- Si

ing member 496. It will be appreciated tlmt bar 740 ntay be
nloved to the open position of the door lock shown in Ill(i.

36 by wand 136 pulling thc bar to thc open position, bar 740
beulg biased tn the open position. or the like

In snme embodiments. an openable door lock may be
moved to an engaged position by conilecting an accessory
tool to the surface cleaning apparatus. and moved to a
disengaged position by disconnecting the accessory tool
from thc surface cleamng apparatus That ls, ulstcad of
inhibiting or prevcntmg a door lock I'rom bcuig 1010tscd,
cmtnectinn of ml accessory to a dirty air inlet may positively
engage a door lock to inhibit or prevent the openable door
from npening

In the example illustrated in FICiS 37 and 38, a door lock
492 inhibits opening of cyclone urut front door 472 when
mlgagcd. In thc illus(ra(cd embodunmit, door lock 492
includes an engaging member 496 and an actuator 504. As
exenlphfied, donr release actuator 504 includes a munded
abutment surface 520, and lock engaging menlber 496
includes an angled abutment surface 524 As exemplified in
FICi. 37„when an accessory is connected to the dirty air inlet
116, actuator 504 is driven a amst loci en aging member
496. Bnd thc interaction of thc abutmcnt surfaces results in
engaging member 496 bculg dmvmi townrds a rcccss 512
formed in cyclone unit fmnt door 472 to retain the front door
472 m its clnsed position When the accessory is discon-
nected a biasing member such as a spnng 750 retracts or
dmws en aging member 496 towards o disengaged position,
as sholvn in FIG. 38. In this position. door lock 492 does not
inhibit door 472 lbom bmng moved to an opmi position.
Countcrwcight Stalxl

'I'he following is a description of a counterweight stand
that may be used by itself in any surface cleaning apparatus
or in any coinbination or sub-conlbination with any other
feature or features disclosed herein including the unifiow
cyclone. the positionin of the dirt collection chamber. the
oncntation of thc sucnon motor. the lateral stability mem-
bers. thc air trcatmcnt member handle, thc porn«on and
oncnta (ion of a dnvulg luindle, the prc-motor tilter housulg
door, the air treatment member door actuator, the air treat-
ment meinber dnor control, and the electrical coupling
members.

In accordance with tlfis aspect. the appamtus may include
a countcrwcight post«oned to adiust the apparatus center of
gravity lor rcduculg user-tort(Bc rctiutrcd to onent the appa-
ratus at conunon operating mlglcs The counterweight may
be located at a in iver end of the nlain body to provide a stand
for suppnrting the apparatus on a horixontal surface 'the
countenvei ht may be formed bv a removable member (e.g.
ener y store e member), or o pemlanently attached or
integrally moldcxi mcmbcr (c.g. nbs).

As cxcmphlied in FIG. 23. apparatus 100 includes d

countcrwcight stand 564. The counterweight stand 564 may
have any configuration suitable for helping to support appa-
matus I UU on hofivontal surface and for influencing the center
of cavity of apparatus 100. As exemphfied. countenveight
stand 564 may be connected to apparatus lov er end 292 for
supporting apparatus 100 when apparatus lower end 292 is
phiccd on 11 horldolltiil surfiicc (c.g. for storiigc). In valloils
mubodunents, countcrw eight stand 564 may bc connimtcd to
main body 104, air treaunent member 112, or both. In the
illustrated embodiment, countenveight stand 564 is con-
nected to main body lower end 568 to define at least o

portion of a lower wall of mam body 104 for supportin
dppdtiltiIS 100 Oil B hnrlxolltill SulldCC.

Countcu weight stand 564 may bc of any size and weight
suitable for provnlulg stable support and for inliuencin thc
apparatus center of gravity lior exanlple, counterweight
stand 564 may be formed of the same nlaterial as main body

Dyson Ex1001 
Page 63



39
US 10,568,477 B2

40
exterior wall 212 (e.g. plastic), and may bc Ibnned as a solid
member. a hollow niember, a porous meinber. or a plurality
of spaced apart members. In the illustrated embodiment,
couhtteiweight stand 564 is formed as a plumlity of spaced
apart counterweight ribs 572 that are inte rally formed with
the main body exterior wall 212. As exemplified. counter-
weightt

ribs 572 may bc roirwardly cx(ending and laterally
spaced apart. Thw allows thc counterweight ribs 572 to be
distributed across a large mes to form a base that nay itself
or with bottom 125 stably support the apparatus 100 on a ia
horizontal surface The collective lveight of ribs 572, and
thus their influence on the apparatus center of gravity. Is
determined by varyin the munber, density. spacing. and
dhstubuuon ol'lm counterweight ribs 572. In alternative
mnbodimcnts, countcrwclgllt stalld 564 Illdy bc I'coned by a
hollolv member, and the weight of the counterweight stand
564 is determined by the fill density inside the block In
sonic embodiments, countelweight stand 564 may be
formed from a different material than main body exterior
wall 212„such as a material of greater density to provide Io
greater stdbihty and inliuence on ccnler of gravity.

Still refbrung to FIO. 23, thc counterweight stand 564
nlay be integrally filrnied. permanently connected. Oi'emovablyconnected to apparatus 100. In the illustrated
clnbodinlehlt; countciwclgltt stand 564 is pcnuallclttlv coll-
nected to apparatus 100. As exemplified. apparatus 100 may
be a corded appliance bavin a power cord connector 576 for
pcrmanenlly or rmnovably rcccivulg a power cord (not
shown) Ihat is coruiectable to mi cxtemal power source (c g.
wall outlet) 'I'urningto I'I(ig 4 and 24, anotherembodiment Io
of apparatus 100 is shown including a counterweight stand
564 formed as an energy storage member 580 (e g. battery).
Energy storage member 580 may be permanently or remov-
ably connected to apparatus 100, and may have a size and
weight suitable for helping to support apparatus 100 on a li
honzontal surface 584 and uilluencui thc center of gravity
ol apparatus 100.
I ilectrical ('oupling Members

1he follolving is a descnption of an electrical coupling
members that may be used by itself in any surface cleaning do

appamtus or in any combination or sub-combination v.ith
dny other feature or features disclosed hcrcm including thc
umfiow cyclone, thc poshuonuig of (IIC dhit collection chiun-
bcr, Ihe orienta non of the suction melor, the lateral s! ability
members. the air treatment member handle. the position and
orientation of a driving handle. the pre-motor filter housing
door. the air treatment member door actuator, the air treat-
ment member door controL and the counterweight stand

Ill dCCOI ihlllce W 1 Ill thl ~ 11 SpCCh 111C apparanl S Illhl1'llclll dC

an electrical outlet with clcctncal conductor element(s) tlmt o

arc movable from B chrmiit closed posiuon to a circuit open
position upon removal of an accessory tool such as a wand,
crevice tool, mini bnish or the like 'I'he accessory tool which
is mounted on the appamtus may have a member which
engages a driven member on the apparatu~. tVhen ehtgaged, ss
the driven member mcchaiucally moves an clement of thc
circuit to opmi thc chrmiit so thai Ihc cleclrical conductor
clcmcnts on the apparatus arc not live. Tlus allovhs thc
electrical outlet to be safe to touch when the accessory tool
is disconnected so

Referring to FIO. 1. connector 128 may be any suitable
connector that is operable to connect to. and preferably
detachably connect to, a hose, clednulg loci or other acces-
sory tool. Optionally, In addhuon to provhduig an mr tlow
connection. coiuicctor 128 may also include an electrical si
connectioli Providing an electrical coilnection may allow
accessory tools that are coupled to the connector 128 to be

powered by thc surface cleaning apparatus 100. For
exanlple, the surface cleaning unit IUU can be used to
pmvide both power and suction to a surface cleaning head,
or other suitable accessory tool In the illustmted embodi-
ment, the connector 128 includes an electrical outlet 144 in
the form of a female socket member. Bnd a correspondin
male connictor member may be provided on thc hose,
cleaning tool or other accessory tool that hs coiuiectcd to the
cminector inlet end 124 In other embodiments, electrical
outlet 144 inay include male connectors

As exeinplified in FI(i. 25, appamtus 100 includes an
electncal circuit 642 benveen a source of power and elec-
tncal conductor elements 588. The source of power may be
an micigy storage member 580 (c g. battery) or a power cord
628 (conncctablc to nn cxtcmdl power outlet), lor example.
In accordance lvith this aspect, electncal conductor elements
588 may be de-ener ized when not connected with a mating,
electrical coupling (e.g of a power accessory) Iliis inay
prevent user injury from being hurt by inadvertent contact
v ith the electrical conductor elements 588.

Thc clectncal circuit 642 may include two or more
elcctncal conductor clmnents 588, at least onc ol'wluch, and
preferably thvo of which. nlay be nlovable between a circuit
closed position and a circuit open position, and biased to the
circuit open position. In the circuit closed position, the
electncal conductor element 588 is electrically connected to
the source of pov,er. In the circuit open position, the elec-
tncal conductor 588 Is electrically dhscouncctixi from thc
source of poller. Accordulgly. at least onc ol'hc clectncal
conductor elements 588 is normally electncally discon-
nected from the source of power, which may prevent acci-
dental electric shock. In use, the electrical conductor ele-
ment 588 is moved to the circuit closed position upon
attaclun an accessory tool to dirty air inlet 116.

In one cmbodimcnt. hhc electrical conductor elements 588
may bc movixl to thc circuit closed position by cngagcment
with tlm electrical condlmior clean:nts of an accessory tool.
Accordingly, when the accessory tool is mounted on inlet
116, the electrical conductor elenlents of the accessory tool
may drile electrical conductor elements 588 to the circuit
closed position.

As excmplliiixh clectucal conductor elmnents 588 may bc
a ngid rod movably mounted in a housing 596 of clectncdl
outlet 144. Each elcctncal conductor clement 588 extends
from a first contact end 640 to a second contact end 644 'the
first contact end 640 nlay be an accessory tool contact end
v hich makes electrical contact with a mating electrical
conductor element ofan attached accessory tool The second
contact ends 644 may bc d terminal cnd contact cnd wluch
makes electrical contact with the tcnnuial ends 636 of
elcctncal conductive mcmbcrs 590 when thc electrical con-
ductor eleinents 588 are in a circuit closed position Accord-
ingly, v hen an accessory tool is electrically connected to
electncal outlet 144 and electrical conductor elements 588
are in the circuit closed position. the conductor element 588
chill coilduct clcctllcltv'loln tile solircc ol powcl Io tile
collllcctcd iicccssory (ool.

II hi ill be apprcchatcd that electrical conducive members
(e g wires) 590 extend from the source of power to terminal
ends 636 One or both of electrical conductor elements 388
may be movabie between a circuit closed position, in which
second contact end 644 contacts terminal end 636 of an
elcctncal conducuvc member 590. and a circuit open posi-
tion, in wluch second contact cnd 644 is spaced apart from
the temunal ends 636 of electrical conductive mcmbcrs 590.
Iior example, one or both of electrical conductor elements
588 may be axially slidable in electrical outlet housing
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bc&worn& flle circuit open and circu&t closed pos&lions. In thc
illustrated example, electrical conductor elements 588 are
reanvardly slideable in manvardly extending housing chan-
nels 604 fnnned in electrical outlet housing 596

In some embodiments, the first end 640 of one or both of
electrical conductor elements 588 may be recessed into the
ctccancal outlet 144 when ln the clrcu&1 open posit&on. For
cxtunple, Iirst mid 640 may bc poshioncd rearwardly of
electrical outlet front end 608

lilectrical conductor element 588 may be biased to the Io

circuit open position in any manner i&or example, electrical
outlet 144 includes n biasing member 648 tlmt applies a
biasing force urging electrical conductor element 588
toward Ihc clrcu&1 open pos&uon. In Ihe llluslralcd example,
biasing member 648 is a compression spring positioned
bet&veen the electrical conductor element 588 and the ter-
minal end 636 of electrical conductive member 590 which
urges electrical conductor element 588 forwardly 1'he fbrce
ofbiasing member 648 may be overcome when connecting
an accessory tool to dirty air inlet 116 to move the electrical &o

conductor clmncnt 588 rcatwardly to Ihc circuit closed
position. Pret'crably, biasing member 648 is substantially
non-electrically conductive I'or example, biasing nlenlber
648 nlay be fornled of (or coated with) plastic, nlbber, a
non-conductive metal or another substantially non-electri-
cally conductive material This helps to prevent biasing
member 648 from short circuiting electrical circuit 642 or
clcclncally cotulcct&ng clcctncal conductor clement 588 and
terminal end 636 when the chmtucal conductor element 588
is in the closed position 1 li

It will be appreciated that, in an alternate embndiment,
electrical cnnductor elements 588 may be n&Cunt&xi ul a
moveable (e.g.. plastic or other non-conductive material)
housing and the housing may have an engagement member
that is cngagixl by. c g., a protrusion or linger provided on ls
thc accessory tool. In tlus way, thc cleclrical conduclor
clmnents of Ihc accessory tool aced not bc used lo drive the
circuit 642 tn a closed position

In some embodiments, main power switch 650, &vluch ls
movable bei&teen a circuit closed position ands circuit open do

position to energize the suction motor, may be part of
clcclncal circuit 642. Thc power sw&lch may bc manually
user. In the clrcu&t open pos&tlon. power switch 650 electn-
cally dlsconnccts clcctncal tcnninal end 636 from the power
source In the circuit closed position. power switch 650
electrically connects circuit terminal end 636 with the power
source.

While the above description provides examples of the
cmbodimcnts. it will bc Bpprecrdlcxt that some Ibaturcs
and/or functions ol'he dcscribcd mnbodnnenls are suscc1&- o

uble to modilicat&on without dcpariing from thc spiut and
principles of opemltion of the described embodinlents.
Accordingly. what has been described abnve has been
intended to be illustrative of the invention nnd non-limiting
and it will be understood by persons skilled in the art that &s

other vanants and mod&lien&iona mdy bc made willa&ul
departing from thc scope of thc invcnuon as deiincd ul thc
clmms dppcndcd hereto. Thc scope of lhc clam&a should nol
be limited by the preferred embodiments and examples. but
should be given the broadest interpretation consistent v ith io
the description as a whole

The invention cLaimed is:
1. A sutfilcl: ch Bnulg Bppaldhls conlpllsulg:
(a) dn air flow path from a d&rty air inlet lo a clwin mr

outlet and ulcludulg a suction motor. Ss

(b) an air treatnlent men&her comprising a dirt collection
regina having an openable door;

(c) an accessory removably conncctable to thc dirty air
inlet wherein. when the accessory is connected to the
d&rly air inlet, lhc openable door &s ullubltcd from
opening; and,

(d) an openable door lock compnslng a lock cngagulg
member and a door release actuator drivingly con-
nected to the lock engaging member. the lock engagin
men&her moveable between an engaged position in
v hich the lock engaging member secures the openable
door ln a closed posuion and a diam&gaged posuion in
which the openable door is openable wherein the lock
engagulg member is inhibited from moving to thc
disengaged position &vhen the accessory is cow&ected to
thc dirty air inlet.

2 'I'he surface cleanina apparatus of claim I further
comprising a front end having the dirty nir Inlet and the
openable door is provided on the front end

3 The surface cleaning apparatus of claim I v herein the
accessory ls rcmovably mounted to thc dirty air inlch

4 The surface cleaning apparatus of claim I wherein,
when flm accessory &s connected to the dirty air inlet, Ihe
accessory physically inhibits the npenable door from open-
h lg

5 lhe surface cleaning apparatus of claim 4 wherein,
when the accessory is connected to the dirty air inlet, the
accessory overiies a portion of the openable door.

6 11&e sulfiicc clcdlung ilppilratus of eh&in 5 who'rchl,
when flm accessory is connected to thc dirty air &nick thc
accessory shuts a ponion of the openable door

7 lhe surface cleaning apparatus of clainl I w:herein the
accessory has a blocking pnrtion which mhlbits the lock
en agin member moving to the disengaged position when
the accessory is connected to the dirty air inlet.

8 Thc surface cleaning apparatus of claim 7 wherein Ihe
opcnablc ik&or lock ulcludes a moveable portion wluch
nloves Biting d path I&tun 11 filsa posluon when lhc'. lock
engag&ng member is in the enaaged position to a second
position when the lock engagin member is in the disen-
gaged position. the moveable portion has an abutment
surface and the blocking portion is positioned in the path of
thc abutmcnt surface when thc accessory ls connected lo thc
dirty air inlet

9 The surface cleaning apparatus of claim 8 whcrcin thc
moveable portinn is part of a drive nlember drivingly
cnlulcctnl the door release acnmtor to the lock engaging,
member.

10. The surface cleaning appamltus of claim I further
comprising B lock dcaciivauon member and thc Bcccssury
has a blocking portion which dctn utes thc lock dcactival&on
member when lhe accessory is conncctcd lo thc diny air
inlet

I I. 1he surface cleaning apparatus of claim lfl &vherein
the lock deactivation member includes a moveable portion
which moves along a path from a first position w hen the lock
mlgaglng member is ul Ihc cngagcd position lo B almond
position when the loci engaging mcmbcr 1 ~ ul thc discn-
gagcd position, Ihc moleablc poruon has an abulmcnl
surface and the blocking portion is positioned in the path of
the abutment surface when the accessory is connected to the
dirty air inlet.

12. The surface cleaning apparatus of claim I wherein the
accessory is a longitudinally cxlmuling ngld mcmbcr air
flow mcmbcr. an accessory cleaning tool. or a flex&blc hose.

13. A surface clctlnlng ilppiualus conlpnshlg:
(a) an air fln&v path fmm a dirty air inlet to a clean air

outlet and including a suction motor:
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(b) ml air treatment mcmbcr comprisulg a dirt collection

region having an openable door wherein the dirty air
inlet is positioned above the air treatinent member:

(c) an accessory removably connectable to the dirty air
inlet wherein,

wherein the openable door has first and second opposed
sides, ihc lirst side having a lunge for ihe opmlable door and
thc second opposlxl side is positioned adjacent Ihc ilirly mr
inlet such that. when the accessory is connected to the dirty
air inlet, the accessory overlies the second opposed side Ia

thereby inhibiting the openable door from opening,.
14. ik surface cleaning apparatus comprising:
(a) an air flow path from a dirty air inlet to a clean air

UUllt:I anil lllClUillng d sUCnoll llloliu.
(b) ml air treatment mcmbcr comprisulg a dirt collection

region having an openable door;
(c) an accessory removably connectable in air flow cnnl-

nuinication with the dirty air inlet; and.
(d) an openable door lock comprising a lock engaging

member and a door release actuator drivingly con- lo
nlx led to thc lock mlgagulg member, the lock engaging
member is moveable between an engagcxl position in
which the lock engaging member secures the openable
door in a closed position and a disengaged position in
which the openable door is openable wherein the lock
engaging member is inhibited from movillg to the
disengaged position when the accessory is connected in
dll flow couuuUnlcallon wuh lhc ihrlv all lllh:I.

15. Thc surface cleanulg apparatus of clmm 14 whcrcin
die accessory has a blockong pottion which inhibits the lock lo
engaging member moving to the disengaged position when
the accessory is connected to the dirty air inlet

16. The surface cleaning apparatus of claim 15 wherein
the openable door lock includes a moveable portion which
moses along a path from a lirsl position v,lmn Ihe luck ls
cngagulg member is ul thc engagcxt posiuon to a second
position when thc lock cngagulg member is ul lhc discn-

gaged position, Ihc moleablc poruon has an abulmcnl
surface and the blocking portion is positioned in the path of
the abulmcnt surlbce when Ihc accessory is connected to Ihe
dirty air inlet.

17. Thc surface clcarung apparatus of clmm 16 wherein
the moveable portion is part of a drive member drivingly
connectln the door release actuator to the lock engagin
menlber.

18. A surface cleaning apparatus comprising:
(a) an air flow path from a dirty mr inlet to a clean air

outlet and including a suction motor:
(b) ml mr Ircauncnl member compnsing a dirt collection

region having an openable door;
(c) an accessory removably connectable in air flow com-

munication lvith the dirty air inlet, and,
(d) an opcnablc door lock secuung thc opmlablc door in

a closcxl position, a lock deactivation member mid thc
accessory has a blocking portion which moves Ihc lock
deactivation menlber to a blocking position which
inhibits the openable door lock moving to a door
openable position when the accessory is connected in
air flow conununication lvith the dirty air inlet.

19. The surface clciuung apparatus of claim 18 wherein
the accessory has a blockmg portion wluch inhibits thc lock
engaging mcmbcr moving to ihc discugagcd position when
the accessory is connected to the dirty air inlet.

21). l'he surface cleaning apparatus of clainl 19 lvherein
the openable door lock includes a moveable portion wlflch
moves along a path from a first position when the lock
mlgaging member is ul Ihc cngagcd position lo a slxond
position when the loci engaging mcmbcr 1 ~ ul thc discn-
gagcd position, Ihc moleablc poruon has an abulmcnl
surface and the blocking portion is positioned in the path of
the abutment surface when the accessory is connected to the
dirty air inlet.

e d d
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