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(57) ABSTRACT

A surface cleaning apparatus comprises an air flow passage
extending from a dirty air inlet to a clean air outlet A suctinn
motor is pnsitioned in the mr flow path. At least one cyclone
is positioned in the air flow passage. An associated dirt col-
lecuon chamber is extertor to ihe cyclone. The cyclone aod
the suction motor are positioned side by side and ltave gen-
emlly parallel longitudinal axes The dirt collectinn chmnber
may surround part of the suction motor. Alternately, or in
addition. a pre-niotor filter lmving an eohanced surface area
may be priwidcxf by configuring the pre-motor lifter to extcnil
outvvardly of the pre motor filter, such as by overhe p ut of the
cyclone or tlm dirt collection chamber
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SURFACE CLEA. ING APPARATUS

FIFI.I)

[0001] The disclosure relates to surface cleaning appam-
tuses, such as vacuum cleanent Particularly. the disclosure
relates h uid operable suriace cle uung apparatuses.

INTROL)UCTION

[0002] rile following is not an admission that anything
discussed below is prtor art or part of the conunon eneral
knowledge of persons skilled in the art.

[0003] Martous constructions for surface cleanuig appam-
tus such as vacuum cleaners are known. Currently. many
surface cleaning apparatus are constrticted using at least one
cyckInlc clemung stage. The air is dravni ulto the vacuum
cleaner through a dirty air inlet and conveyed to a cyclone
uilet. The rotation of Ihe air in the cvclone result~ iu someol'he

particulate matter ln the airflow stream being disentramed
from the airflow stremn. I'lus material is then collected in a

dirt collection cliamber, uhich may be at the bottom ol thc
cyclone or in a dirt collection chamber extertor to the cyclone
chaniber (sec fiir exmnplc WO2009/026709 and ii S Pat. No
5.078.761]. One or more additional cyclonic clemiin stages
mid/or tifters may be positioned dolvnsueam from the
cyclone

SUMIILARY

[0004] The fill lowing summary is provided ui introduce thc
reader to the nuire detailed dlscussnm to follow. The sum-

mary is not mtended to lunit or define the clauns.
[0005] According to one aspect, a lmnd carrtable surl'acc

cleannlg iipp'Ifatils Is providccl wile'rclll the size, conllgui"I-
t ion and/or positioning of tlm dirt collection chamber may be
varied so as to mrs bio the dirt collection capacity of the unit to
be increascxl without undesirably increasing the size of the
unit or the size of thc unit nuiy be decreased without undesir-
ably reducuig the dirt collection capamty ol'he unit
[U006] In accordance with this aspect, the dirt collection
chmnber fora cyclone is positioned to occupy at least part of
the empty vohune of a housing of the hand carriable surface
cleaning apparatus. For example. a hand carriable surface
cleaning apparatus may comprise a single first stage cyclone
tint has an associated dirt collection chamber. In addition, a

suction motor is provided. typically downstream from the
cyclone. T)plcally. the cyclone and the suction motor are
generally cyluidrical in shape. Ifboth components are placed
ui an outer housing and oriented such their longinidiiuil axis
are pamsllel, then a portion of the housuig of the uiut wdl be
open. According to this aspect. the dirt collection chamber is
configurcxI to occupy at leasi part of ilus open space and
preferably most of this space
[0007] To provide a desirable outer appearance. an outer
wall may be provided to encase the cyclone and the suction
motor Alternately, if part of the nuitor casing uad/or thc
cyclone compnse part of the outer housing of the utut. an
outer wall may be provided to bridge the suction motor and
the cyclone This part of the housing util typically be open
and may be used as part or all of a dir collection chamber.
[0008] A suction motor typically comprises a fandrtven by
a motor wlierein the dimneter of the fan is larger then the
diameter of the motor Thc wall of thc motor casing is
recessed lnivardly from the wall of the fan casing. '11terefore.

there is an anmilar area bertvccen the outer wall of the motor

casing and a projection of the location of the outer wall of the
Ibn casing. Tlm dirt rxillection chamber may altenmtely or in
addition occupy some of all of this volume. For example, the
dirt collection chamber may be constrticted to comprise ml

ammlar chmnber 01st is positioned to sumiund the motor
casnlg.

[0009] It wdl be appreciuted thai the dirt collecnon ch un-
ber may also surround the cyclone. Iiowxwer. in a preferred
cmboduucnt, thc dirt collection chamber surrounds only part
of the cyclone. A portion of the cyclone ls adlacent to the
housing of thc unit or fiirms part of the housinc of the unit.
Accordingly, the dirt col lection cbmuber nmy surmund about
75% or less of the cyclone and preferably about 50% or less
of the cyclone. Accordingly, the size of the Imnd unit may bc
reduced without reducing the volume of tile dirt collection
chamber and, in some embodiments, the size of the dirt col-
lection chamber may bo increased
[UUIUJ A further advantage of this design is that the dirt
collection chamber vill not be circular in cross section.
Accordutgly. the tendency for the air in the dirt collection
chamber to develop swirling or cyclone liow will bc rcxiuccd,

thereby inhibiting re-entrauiment of dirt into the cyclone.
[0011] A further advantage is that Ihe dirt collection capac-
ity may be increased without lncreasui the size of the ulut
and, in some embodiments. the size of the unit may be
reduced without greatly impacting the dirt capacity ol the
uiut. Therefore, a hmnd operable surface cleanulg appamstus,
such as a hand vac, may be compact so as to bc useablc in

small spaces. F'urther, ms the unit is operated by beuig held ui
onc hand, the weight of the unit may bc reduccxI.

[0012J According to tlus aspect. a hand operable surface
cleaning apparanis is provided. I'he surface cleaning appara-
tus comprises an mr fkiu passage extending from a dirty ur
uilet to a clean air outlet A suction motor is positioned in the
air liow path At least onc cyclone is positautcxl in the air liow

passage. An associated dirt collection chamber is extertor to
the cyclone. The cyclone and the suction motor are positioned
side by side mid irate generally parallel longitudinal axes At
least a portion of the diri collecuon clmmber ls positioned
betwccen the cyclone and the suction motor
[0013] At least a portion of the dirt collection chamber may
surround at least a portion of the suction motor. The dirt
col lecnon ch unbar may surround the suction motor.

[0014] At lexst a portion of the dirt collection chamber may
surround at least a portion of the cyclone. The dirt collection
chamber may surround the cyclone.

[0015] The hand openable surface cleaning apparatus may
lurthcr comprise a nuiin hmising. and tlm cyclone and the
suction motor may be provided ui the main housuig. and the
dirt collection chamber may be positioned in the housing,
[0016] The hand opemsble surface cleanuig may further
comprise a main housing, and the dirt collection chamber and
the suctmn niotor may be provided in the main luiusuig.
[0017] The cyclone and tfm suction motor may each be
posiuoned transverse to a forward direction of moron of the
hand surface cleaning apparanis.
[0018] The cyclone nuiy have a dirt outlet coniigured such
that separated material tmvels from the dirt outlet to thc dirt
collection chamber Tlm dirt outlci may comprise mi opening
in a sidewall of the cyclone.

[UUI9] According ui another aspect, a surface cleaning
apparatus is provided Thc surface cleaning appmatus may
comprtse an air liow passage extending from a dirty air inlet
ni a cleml air outlet. A suction motor is positioned in the air
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tlow passage. At least one cyclone may be p os inoned ui the air
flow passage, and may have mi associated dirt collectimi
chamber exterior to the cyclone At least a portion oi the dirt
collection clmmber surround at least a portion uf the suction
motor
[UUZU] I'he dirt collection chamber may surround the suc-
tion motor. Thc suction n«i(or may bc positioned in a motor
l«iusing and dirt chamber may surround the motor hmisuig.
[0021] 'I'he cyclone may be parallel to the suction motor.
Tlm dirt co I lection chamber niay have a long itudina I ax i w and
the suction motor may have a long'tudutal angle and the axes
may be generally parallel.
[0022] The cyclone mui the suction motor may be provided
in a housing, and tlm dirt collection chmnbcr may positioned
ui thc housuig with a portion of the dirt collectmn chmnber
positioned be«veen the cyclone and the suction motor.

[0023] The dirt collection chamber slid the suction motor
may be provided in a lxiu sing mid a portion of the dirt collec-
tion chamber nuiy be positioned between the cyclone and the
si1ction motor.
[0024] The surface cleaning apparatus may be a portable
surface cleaning appanitus and the cyclone and the suction
n«i(or may each bc posiuoncd transverse to a forward direc-
tion of motion of the portuble surface cleaning appanitus.
[0025] The cycli«1c «1ay have a dirt outlet configured such
that separated material tmvels from the dirt outlet to the dirt
collection chamber
[0026] The dirt outlet may comprise an opening in a side-
isal I ol'he cyclone.
[UU27] According to another aspect, a hand surface clean-
uig appanitus is provided. The h uid surface clemring appam-
tus compnses an air flow passage extending from a dirty air
inlet to a clean air outlet A suctiim motor is positioned in the
mr flow path. At least one cyclone is p os iti orred in the air flow

path und has an associated dirt collection chamber exterior to
the cyclone A housmg surrounds at least a portion ol'hc
suction motor and the cyclone, and has an open volume exte-
rior of the cyclone and thc suction niotor. At least a portion of
the dirt collection chmnbcr is positioned ui the open volmnc
[OU28] I'he cyclone may have mt outer wall ands pot(in«of
the outer wall ol the cyclone may form part of the housing.
[0029] Tlm dirt collection chmnber may have an outer wall
and a portion of the outer wall of the dirt collection chamber
nmy form part of the housing.
[0030] The hmid surface cleanuig appamtus may fiirther
comprise a suctiim motor housing having an outcr wall A

portion of the outer ivall of 1he suction motor 1«iusing niay
form part of the housing.
[0031] A portion of the dirt collection chamber may be
positioned be«veen the cyclone and the suction motor.
[U032] According to another aspect, a hand surface clean-

ing apparatus is provided that may be operable for an
enhanced penod of time v ithout a sigiuiicant reduction is air
flow into the diny air uilet. In accordance with tlus aspect, a

prc-motor Iilter ivith enhanced surface area trmisi arse to thc
direction oi air tlow is pmvided.
[0033] Typically.a hand surfaimclcaningapparatus suchas
a hand vac has a pre-motor tilter and a post motor filter. The
post motor filter may be a Hl-ipA filter. In such a case, the air
discharged from the clean air outlet of the unit may be com-
parable to that discharged thorn a full size vacuum cleaner. As
the HI',PA filter is used, ihe air flow through the unit will
decrease and the suction provided by the unit will decrease.
This can impact upon the clemiability aclueved by the unit. To

counter this, a larger suction motor may be provided. Ilow-
iivr. thai ivould incrmise thc hand wmght ol the imit A
pre-motor tilter reduces the level of entr oned dirt that will
reach the Hl',PA (ifter. Hovuver, thc filter will become
clogged with use Incremvuig thc surl'ace armi ol'the upstream
side of the pre-motor filter extends the lifetime of the pre-
niotor filter mid may therefore enhance tlm I i f1: ofa post motor
Iiltcr.

[0034] Thc prc-motor filter may have an mibanced surface
area of its upstream side by coniiguruig the pre-motor tilter to
extend have a larger surface arcs tlion that of tlm suction
motor inlet end A pre-motor Iilter mny be positioned in the
suction motor casing and may therefore have a diameter that
is about the same as thc diameter of thc fan of tlm suction
mo«ir. By couiiguring the pri-motor filter to overlie part of
one or more additional components of the unit, the surface
area of tlm upstream side is incrcasi«I

[0035J Por example, a suction motor may be positioned
beside a cyclone and extend in the same diriwuon of the
cyclone. Accordutgiy, one end of a cyclone may be adiacent
the inlet cnd of (1m suction motor (e g., posit ioimd in about thc
s mie plane]. The pre-motor filter (preferably a foam (i I ter and
more preferably a fomn filter with a felt tilter downstream
thcrixifJ may bc coniigurcd to overlii: part or all of thc
cyclone. Alternately. or in addiuon. (he pre-motor tilter nuiy
overlie part of the open volume between the suction motor
and thc cyclone 11'tfie dirt collection chamber is posiii oned tii

occupy some of the open volume, then the pre-motor filter
niay altcmamly or in addition overlie part or all of thc dirt
collecnon chamber. Accordin ly. a pre-motor tilter ii ith mi

enhanced surface area of the upstream side nmy be provided
without substantially increasing the size ui'tlm unit.
[0036] According tu this aspect, a hand surface cleaning
apparatus is provided The fiend suriiace clcanuig apparatus
comprises an air flow passage extending from a dirty air inlet
to a clew& air outlet. A suction motor is positioiwd in thc air
floiv path nnd htwv an inlet end and an outlet eixl At icilst ouc
cyclone is positioned in the air flow path mid has an associated
dirt collection chamber, a cyclone air inlet and a cyclone air
outlet. A pre-motor filter is positioned dov;nstream of the
cyclone and upstream of the suction motor. 111e pre-motor
Iilter has an upstream side and a downstremn side The pre-
motor filter overlies at least a portion of the suction nxitor and
the cyclone.
[0037] The cyclone and the suction motor may be posi-
tioned side by side imd may lmvc gmierally parallel longitu-
dinal axes.

[0038] The prc.-motor tilter may overlie at least hnlf ol'he
suction motor mid the cyclone. The pre-motor tilter may
overlie at least 7&% of thc suction motor and tlm cyclone
[0039J The pre-motor filter may have a portion that is cen-
tered over the sue uon n«1«ir mid n portion tluit oi erl ias at least
halfof the cyclone.

[0040J Thee upstremn side of the pre-motor filter may face
thc cyclone air outlet and an inlet duct of flw. suction motor
may extend tluough the pre-motor lilter to the dov nstream
side of the pre-motor filter.

[0041] The cyclone air outlet may extend tluough the pre-
mo«ir filter to the upstremn side ol'he pri-motor Iilter, mxi

the inlet end of the suction motor may face the downstream
side of the pre-motor filter

[0042] Thc hand surface cleaning apparatus may funhcr
compnsing an openable door positioned at a side of the hand
vacuum cleaner having tire cyclone air outlet and tire inlet end
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of the suction motor. The upstream side of the pre-motor filter
may bc vis&blc when the &k&or is opened.
[0043] The pre-motor tilter may be mounted to at least one
of the cyclone and the suction motor and thc pre-motor filter
may reinnin in position when ihe door is opened
[UU44] I'he pre-motor filter may be spaced from the door
and a chamber may bc provided between the pre-motor filter
and the door.

DR.VVINGS

[0045] Reference is made in Ihe detailed description to the

accompanyu&g dn&wings. u& wluclu
[0046] FKi I is apcrspectivcillustrati&mofm&embodiment
ol a surlacc cleanu&g apparatus:
[OU47] FKI. 2 is a cross section taken along line 2-Z in FKI.
I,
[0048] FIC) 3 is a perspective illustration of the surface
cleaning apparatus of FKI. I, showing a second openable
door in an opal configuration,
[0049] FKi 3A is a side plan view of thc surface clem&ing

app uatus of FIC) I, show&ng a second ope&ruble door in an
open configumtion:
[0050] I'IG. 3B is a perspective illustrat&on of the surface
cleaning apparatus of FICi. I showing a first openable door in
an open configu&'at&om

[OU51] FKI. 4 is plan view ofm& alternate embodiment of a

surface cleaning apparatnm showing a second opcnablc door
&n an open configuration;
[0052] I'IG. 4B is plan v&ew of another alternate embod&-

ment ofa surface cleaning apparatus, showinv a second cpm&-

able door in nn open configuration.
[0053] FKI. 5 is a cross section taken along the same line
2-2 tluough an alterna&e embodimen& of' surface cle uung
appamtus;
[0054] FIG. 6A is plan view ofan alternate embodiment of
a surface cleaning apparatus, showing a first openable door in
an open configurafion: m&d

[0055] FKi 6B is n perspective illustration of thc surface
cleaning apparatus ol'FKI 6A

DRTAII,FD Dl',SC'RIPTION

[0056] Refening to FKI. I, nn embodiment of a surface
cleaning apparatus 200 is shown. In this emb&xiimem the
surface cleanu&g apparatus 200 &s a hand opem&ble surface
cloaning apparatus. Thc surface cleaning nppmatus 200 is

usable u& a forward d&rection ofmotion, ind&cated by nrmw A
in FIC). 1.

(0057] Referrtng to FIG 2. the surface cleaiung apparatus
200 has a dirty air inlet ZUZ. a clean air outlet ZU4 (shown in
FIG. 2). atid an nir flow passage ex(audit& Iherebe(ween In
the embodunent shown, the d&rty air u&let 202 is pmvided &n a
noxxlc 206 From tlm dirty nir inlet 202, the airflow passage
extends through thc norxle 206. and thmugh u& air conduit
208, to a suction and tiltmtion unit 210. The clean air outlet
204 is provided in &hc suction and filtrntion uni& 110. In the
emb&xlunent shown. the air conduit 108 mcludes a wand 214.
and a hose 217

[0058] Referring now to FK)S. I and 2, the suction and
filtmt&on un&t 210 includes a ma&n hous&ng 220. A filtmtion
member 2Z4 is provided in the main housing 2ZU, and the
filtrntion member 224 is positioned in thc airflow passave
do&vnstream of the duty u&r &nlet 202. for removing patt&culate
matter from air flowing throubd& tl&e airflow passage.

[0059] A suction motor 226 is also pn&vided &n the main
housing 220. don nstremn of the hltrat&on member 224. for
dra&vin air through thc airflow passage Thc suet«m motor
226 may be any suitable type of suction motor. In the embodi-
ment shown. tl&e suction motor ZZ6 includes a fan 223. and a

motor 225.

[U060] In the embodiment shown, the filtmtion member
224 m&d suction motor 226 are posiuoned s&de-by-side. Fur-

ther, the filtration member 224 extends along an axis 246. and
ihc suc»on n&otor extends along an axis 290. and thc axes 246.
290 are generally parallel. Further, the filtmtion member 224
and suction motor 226 are each pos&tioned transverse to the
forward d&rection of n&otion (indicated by arrow A in TKi I)
of the lmnd surface cleanu&g apparatus 100.

[0061] Referring, to FIG&, I, in the emboduuent sho&m&. thc
main housing 220 includes a central wall Z3 U, a tirst side wall

23Z. and a second side wall 234 Thc first side wall 232 is

pivotably mounted to the central wall 230, and serves as a first
openable door 229 The second sidewall 234 has a fimt por-
t&on 233 ad)scent the filtrut&on member 224. and a second
portion 235 adjacent the suction motor ZZ6. 11&e second side-
wall 234 is pivotably mounted to the central wall 230, and
serves as a second openable door 231. I'urther, the second
portion 235 is removable from the first portion 233.

[0062J Referring to I'IG. 2, un interior wall 237 extends
w i&bin thc main housing 220 to svparatc thc suction motor 226
Ibom the filtrt&tion member 224, so that fluid co&mmumcauon
betwemn the filtmti on member 224 and thc suction motor 226

may generally only occur between a filtra&ion member air
outlet 264, and a suction motor air u&let end 239, as wdl be
described in further detail lmreinbelow. The interior wall 237

generally surrounds thc suction motor 226 to form a motor
housing ZZ7. and is integml with the centml wall 23U, so that
a portion 269 ol'he nx&tor housing 227 forms part ol'he
housing 220.

[0063] Referring to I'IG. 2, in the embodunent sho~n. the
filtration member 224 is a cyclone 244. In alternate embodi-
mcn&m the liltration mmnber 224 nuiy bc, for exmuple, a filter,

such as a filter bag or a fo un filter In fiir&her alternate embod&-

ments, the filtmtion member 224 may include a plurality of
cycloncm or a plurality of cyclm&ic stages.

[0064] The cyclone 244 may bc of any suitable conf&gura-

tion. Thc c&vhme 244 includes a cyclone wall 248 [also
referred to as an outer &vali 248), which is integral with the
central wall 230, m&d togetlmr with tlm central wnll 230
defines a cyclone chamber 250. That is, a portion of the
cyclone wall 248 fonna part of the housing 22U. A first end
251 of the cyclone &vali 148, wh&ch &s posit&oned towards the
second s&dewa1l 234, defines an openinvg 252, and an opposed
second cnd 254 of the cyclone wall includes a second end wall
256. The cyclone wall 248 &s positioned in the main hous&n

220 such that it is spaced from the second sidewall Z34.

[0065J The open first end 252 of the cyclone serves us a dirt
outlet for tlm cyclone 244. Material tlmt is separated form air
u& the cyclone travels from the d&r& outlet to an insomated dirt
collection chamber 260.

[0066J Referring to FKiS. 2 and 3, at least a portion of the
dirt chnmber 260 is preferably positioned in an open vulume
w&tlun the main housing 220. In the embodiment sho&vn. the
entire dirt chamber 260 is witlun an open volume w:ithin the
nmin housing 220. The dirt collection chamber 260 is prefer-
ably v ithu& the main hous&ng 220. exterior to the cyclone 244
and the suction motor ZZ6. The dirt collection chamber
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extends along a longitudinal axis 261. The longitudinal axis
261 is preferably parallel to the suction motor axis 290.

[U067] Referring to I'IGS. 2 and 3, at least a portion of the
dirt collection cll anber 260 1 ~ preferably positioned between
the cyclone 244 mid the suction motor 226 Mom preferably.
at least a portion of the ditt collection chamber 260 surrounds
at least a portion of the suction motor 226 and the suction
motor housuig 227. For example. the dirt collection chamber
260 may surround afl of Ihc suction motor 226, or only a

pomon of the suction motor 226. and/or all of the suction
motor housing 227, or only a portion of the suction motor
housing 227 As seen iuost clearly in FI(i. 3, in flic embodi-
ment shown, the dirt collection chamber 26U fully surround
the motor 225 of suction motor 226 and tlm portion suction
mouir luiusuig 227 that houses the motor 225.

[0068] The dttt collection chamber 260 funher preferably
surrounds at least a portion ofthe cyclone. For exanip le. in tile
cmbodinmnt shown. di&t collection chamber 260 exmnds
amund approxunately one quarter of the cyclone 244. In
alternate embodiments. the dirt collection chamber 260 may
I'ully surrouixl the cyclone 244

[0069] In an alternate cmbodimcnt of a surface cleaning
apparatus 400 show n in I'IG.4. wherein like reference numer-
als are used to refer to like fnsmres as in FI(iS. 1 to 3, with the
lirst digit incrcmented to 4, Ihc dirt collection chamber 460
partially surrounds the motor 425 of suctmn motor 426 and
the ponion suction motor housing 427 that houses the motor
425 Further, the dirt collection chamber 460 partially sur-
rounds the cyclone 444. Particularly, the dirt collection cham-
ber 460 surmunds approximately three quarters of the
cyclone 444. In another alternate embodiment of a surface
cleaning apparatus 4UU'hov, n in FI(i. 5, wherein like refer-
ence numerals arc used to refi:r to like fi:atures as in HG 4.
with a prune 0 after the reference number. sunilarly to the
embodiment of FIG. 4. the dirt collection chamber 460'ar-
ually surrounds the motor 425'f suction motor 426'nd the
portion suction motor housuig 427'hat houses the motor
425( Further, the dirt collcwuon chamber 460'mtially sur-

rounds the cyclone 444( Pamcularly, the dirt collection
chamber 460'urrounds appmximately one quarter of tile
cyclone 444(

[0070] Rcfi:rring to FI(i. 3, the dirt collection chamber 260
hns an outer wall 263, and a portmn 265 ol the outer wall 263
prefembly forms part of the main housing 22U.

[0071] The cyclone 244 further includes a cyclone air inlet
(not shown). and a cyclone air outlet 264. The cyclone air inlet
extellds froln a first eild flliu is ill coilllnulllcatloil wlfll the
hose 217 through the centm1 wall 230 of the filtration member
mmn housing 220, to a secmid cnd that is m c&mnnunication
with the cyclone chamber 250. The cyclone air outlet 264
extends along the axis Z46, from a first end 270 that is posi-
tioned within the cycl&me chmnbcr 250. tluough the lower
wall 156. and to a second end 272 (also referred to hereui as
an outlet 272 of the cyclone air outlet 264) that is 111 c()inluu-

nication with a chamber 241 ad)scent Ihe first sidewall 232 of
thc suction and filtration unit 210. A screen 274 is preferably
mounted over the lirst end 270 of(bc cyclone air outlet

[f)072] In usc, air flow:s from the hose 217 into the cyclone
chamber 250 tluough the cyclone air inlet. In the cyclone
chamber 250, the air flows v,ithin the cyclone wall 248 in a

cyclomc pattern, and particulam matter is scparatcd from the
air. The paiticulate matter exits the cyclone clmmber 250
through tile open

first

en 252. and sanies in the dirt collection

chamber 260. The air exits the cyclone chamber 250 throuJvt
thc cyclone air outlet 264. Snd enters ihe chamber 241

[0073] The dirt coflcxtion chamber Z60 nuay be emptied in
any suitable manner. Referring to FIG. 3A. ul the embodi-
ment shown. the second side wall 234 is pivotably openable,
so that the dirt collection chamber 260 may be opened.
[0074J Referring still to FIG. 2, the surface cleaning appa-
mtus includes a prc-motor lifter 276 positioned downstream
of the cyclone 244 and upstream of the suction motor 226.
The pre-nxltor filter Z76 is preferably housed in the chmnber
241. is snugly received v itlun the centml &vali 230. overlies
the suction motor 226 and the cyclone 244, and spaced from
the fimt opennblc door 229. In the embodiment shown. the
pre-motor filter 276 overlies the ail of the suction motor 226
and tile cyclone 244. In a itemate embodiments, the pre-motor
lilter may overlie only a portiml of the suction mouir 226 and
the cyclone 244. Preferably, the pre-motor filter 276 overlies
at least halfof the suction motor 226 and the cyclone 244. and
more preferably. at least 75% o I'lic suctloll &nolor 226 and the
cyclone 244. Most preferably, as shov,n, the pre-nlotor filter
has a porti(m 245 that is ccntercd over thc suction lu(itor 226
and a portion 247 that overhea at least halfoBhe cyclone 226.
In the embodiment shown, the portion Z47 overlies all of the
cyclone 226
[0075] The pre-motor filter has an upstream side 280 that
I&aces the first sidewall 232 of Ihe main housing 220. Snd ml

opposed downstream side 282 that faces the second sidewall
234 of the main housing 220 Thc pre-nlotor filter 276 may bc
any suiiable tvpe ol'ilter. Preferably, the pre-motor filter
includes a foam layer 286 and a felt layer 288

[0076J Referring still to I&K). 2, the cyclone mr outlet 264
extends through the pre-motor filter 276, so that air exiting the
pre-motor filter 276&a in contact w ith the up stre un side 280 of
the pre-motor filter 286.

[0077] The air then pns sea Ihrough Ihe pre-motor filter 276.
towards a suction motor inlet end 239 that faces the down-
stream side 282 of the pre-motor filter 276 From Ihc suction
motor inlet 239, the air posses towards a suction motor outlet
end Z43, and out of the clean air outlet 204
[0078] Preferably. Ss shown in FI(i. 3B, when the first
opmlable door 229 is open, thc upstream side 280 of the
pre-motor 276 is visible. By opening the openable door 229,
the pre-motor filter may optionally be removed, replaced, or
cleaned. Further, tho prc-motor lilter 276 is preferably
nxliuited to at least one of the cyclone 244 and the suction
motor 226, and the pre-motor filter Z76 remains in position
v, hen Ilm first openablc door 229 is opened For cxmuplc, as
sho&vn, the pre-motor filter 276 is frictionafly mounted to the
cyclone air outlet 264.

[0079] Referring stifl Io FIG 2. the surface clmmulg appa-
mtus fiirther uicludes a bleed valve 201. The bleed valve 201
allolvs air to flow from the suction motor inlet 239 to the cleml
air outlet 204 so that the suction mot&ir 226 does not burn out
if a clog occurs.
[0080] Referring to I-'1(IS. 4 and 5, a further alternate sur-

face cleaning apparaius 400 is sluiwn Thc surface clcamng
apparatus is similar to the surlhre cleanuig apparatus 200, and
like numerals in the surface cleaning apparatus 800 will be
used to describe bke fimtures as in Ihc surface cleaning appa-
ratus 200, with the first digit incremented to 8.

[UU81] In the surface cleaning apparatus 8UU, the cyclone
air outlet 864 does not extend tlmlugh Ihc pre-motor filter
876. The upstremn side 880 of the pre-motor filter 876 faces
uwl ards the second sidew all 834 of the housing 82 U and faces
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the cyclone air outlet 864, andre downstream side 882 of the
prc-motor filter 876 faces the first sidewall 834 Air passes out
of the second end 872 of the cyclone air outlet 864, thn(up
the prc-niotur filter. Bnd into the clmmber 841.

[0082] The suction motor 826 has a suction motor inlet duct
853 that extends through the pre-motor

filter

87 to the down-
stream side 882 of the pre-motor filter 876.
[0()83] In Ibis embodinmnt, thc bleed valve 801 is provided
in the openable door, and has an Bir outlet 805 tlmt is witlun
the chamber 841, so that it is in communication v;ith the
suction motor mr inlet end 839.
[0084] When the opcnablc door is open, the suction niotor
uilet 839 is visible and thc downstream side 882 of the
pre-motor filter 876 is visible.
[0085] Referruig to I'IGS. 6A and 6B. a Iurther alternate
surface clemfing apparatus 9UU is sholvn. The surface clean-
ing iippilriltils is sllnl flu'o thP. Blirfacc cicalullg Bppiltatlls 200,
and like numerals in the surface cfeanin appamtus 900 will
be used to describe like Ieatures as in the surface cleaning

app uatus 200, with the first digit increment(sf to 9

[0086] In the surface cleaning apparatus 900. the post
motor filter 976 overlies only the motor (not shoun) and the
motor housing 927. and does not overlie the cyclone 944. The
cyclone outlet 964 is ui communication with the upstremn
side 980 of the post motor tilter 976, which faces tou:irds the
first side 232 of the housing 220 Thc d(mnstrcam side of'Ihe

post motor tilter 976 faces the motor inlet end (not shown) and
the second side 234 of the housing 920. A bleed valve 901
extends tlmiugh the post motor filter 976

[UU87] Various apparatuses or methods are described above
to provide mi ex unple o I'each clauned invention No ex nnple
descnbed above lunits any claimed invention and miy
claimed invention may co(mr prOCcasvs Or apparatuses that
are not descnbed above The claimed iiiventions are not hm-
ited to appamituses or processes bavin all of the features of
mly one apparatus or process described aboiv. or to features
common to multiple or all of the appamtuses descnbed above.

I. A balll op(l'ahlC S0l faCC C lmlillilg appa tail(S Coinpli slllg

(a) Bn Bir flow passage Pxtendmg from a dirty air inlet to B

clean air outlet;

(b) a suction motor positioned in the air flou. path; and.

(c) at least one cyclone positioncdf in thc air tlow passage
and mi associated dirt collscuon chamber extenor to thc
cyclone, the cyclone and the suction motor are posi-
tioiwd side by side mid have generally parallel longitu-
dinal axes, wherein at least a portion of the dirt collec-
tion chamber is positioned between the cyclone and the
SUCiloll 1110 tol'.

2. Tlm hand opcrablc surface clomiing apparatus ofclaim I
whereut at lmist a portion of the dirt collection chamber sur-
rounds at least a portion of the suction motor.

3. The luuid operable surface cleanin apparatus ofclaim I
v herein the dirt collection chamber surrounds the suction
Blot(ir

4. The h md operable surface cleanuig apparatus of'claim I
wherein at least a portion of the dirt collection chamber sur-

niullds Bl Icasl a portion 0 f'hc cvclollc

5. Thc hmid operable surface cia uiing apparatus of'claim I

wherein the dirt collection clmmber surrounds the cyclone.

6. The hand opemble surface cleaning apparatus ofclaim I
further comprising a main housing Bnd thc cycloim and the
suction motor are pmvided ui the main housing and the dirt
collection chamber is positioned in the housuivg.

7. The hand operable surface cleaning appamtus ofclaim I
Ihrtlmr comprismg a main housing and thc dill coll(ction
chamber and the sucuon motor are provided in the main
hotLS ll'Ig

8. The hand operable surface cleaning apparatus ofclaim I
wherein the cyclone and the suction motor are each posi-
tioned transverse to a forward direcuon ofmon on of the hand
surface cleanmg apparatus.

9. The hand operable surface cleaning apparatus ofclaim I
ivl'a'.rein tlic cv'clone llas a dirt Outlet collflvul'cd such tllat
separated material travels from the dirt outlet to the dirt col-
lection cltainber.

10 ThP. hund operable surface clc uluig apparatus ofclaim
9 wherein the dirt outlet comprises an opening in a sidewall of
the cyclone.

II. A surface cleaning apparanis comprising:
(a) an air tlow passage extending from a dirty air inlet to a

clc'u'I Blr outlet;

(b) a suction motor positioned in the air flow passage; and,

(c) at least one cyclone positioned in the air flow passage
and lmving an associated dirt collection chamber exte-
rior to the cyclone u herein at la(st a portion ol'he dirt
collection chamber surrounds at least a portion of the
suction motor

12. The surface cleaning apparatus ofclaim 11 lvherein the
dirt collection chaniber surrounds the suction nxitor.

13. Tlm surface cleaning apparatus ofclaim 12 i(herein the
suction motor is positioned in a motor housing md dirt clmm-
ber surrounds the motor housing.

14 The surface Cleaning apparatus ofclaim 11 whereui the
cyclone is pamllel to the suction motor.

15. Tlm surface cleaning apparanis ofclaim 11 wherein the
dirt collection chmn bar has a longituduial axis and the suctmn
motor has a loiegituduial angle mid the axes are genemlly
pamllel.

16 Thesurfaccclcaningapparatusofclaim llwhercinthc
cyclone Bnd the suction motor are provided in a housing and
the dirt collection cliamber is positioned in the housing with
a portion of the dirt collection chaniber positioned bcenvecn

the cyclone and the suction motor.

17. The surface clearung apparatus ofclaim 11 0 herein the
dirt collection chamber Bnd the suction motor are provided in
a housing mid a portion of the dirt collection clxlmber is
positioned between the cyclone and tile suclloll lllotof.

18 Thesurfacecleaningapparatusofclaim llwhercinthe
surface cfemnn apparatus is a portable surface clmining
appamtus Bnd the cyclone and tile suction motor are each
position(xi transverse to a I'oiward directiim of motion of the
portable surf(ace clPBlllllg Bpparatlls.

19. The surface cleaning apparatus ofclaim 11 whereui the
cyclone has a dirt outlet configured such that separated mate-
nal travels from the dirt outlet to the dirt collection chamber.

20. The surface clearung apparatus ofclaun 19 0 hereui the
dirt outlet comprises an opening in a sidewall of the cyclone.

21 A hand surface clemiing apparatus comprising:

(B) an air flow paswigc cxtcnding front a dirty air inlet to a

clean. nir outlet.

(b) a suction nuitor positioned in the air flou path„

(c) at least one cyclone positioned in the air tlow path and
lmving an associated dirt collection chaniber exterior to
the cyclone: and,

(d) a housing surrounduig Bt least a portion of the suction
motor mid the cyclone and having an open volume exte-
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nor of the cyclone and the suction motor, wherein at
least a pouinn nf the dirt collection clmmbcr is posi-
tioned in the open volume.

22. The hand surface cleamng apparatus of claim 21

whereui the cyclone ltas an outer wall and a portion of the
outer vvall of the cyclone forms part of the housing

23. The hund surliacc clcamng apparanis ol'lmm 21

wherein the dirt collection chamber has an outer wall and a

pelion of thc outer wall of thc dirt collection chamber fiirms
pairl ol lhe lxiiisiug.

24. The liand swface c1eanuig app u at us ofc l nun 21 further
comprising a suction motor housing having an outer wall
wherein a ponion nf the outer ivall of thc suction niotor
housing forms part of the housing.

25. The liand surface cleanuig appamtus of claun 21
wherein a portion of the dirt collection chamber is positioned
between the cyclone and the suction motor.

26. A hand surface cleanuig appanitus compnsin:
(a) an air flow passage extending from a dirty mr inlet to a

clean air outlet,

(b) a siicli(ltl iiii)ior posili(iilcd in the air flow path and
hnving an uilet end and an outlet end.

(c) at least one cyclone positioned in the air flow path and
having an associated dirt collection chamber, a cyclone
air inlet and a cyclone air outlet, and,

(d) a pre-motor lilter positioned downstream of the cyclone
and upstream of the suction motor. tlie pre-motor filter
hnving ui upstream side and a downstream side, whernn
the pre-motor filter overlies at least a portion of the
suction motor and the cyclone.

27 The hand surface clemiing. apparatus ol'laim 26
w herent flte cyclone mtd lie suction mn tor are positioned side
by side mid lmve generally parallel lnngitudinal axes.

28. The hand surface cleaning apparatus of claim 26
wherein the pre-motor filter overlies at least half of the suc-
tion motor and the cyclone.

29. The hand surface cleaning appamtus of claim 26
wherein the pre-motor filter overhea at least 75% of the suc-
tiiill irlotof iiiid tlie cyclone.

30. The hand snrface cleanin apparatus of claim 26
wherein the pre-motor

filter

ha a portion that is centered over
the suction motor and a portion that overhea at least half of the
cyclone.

3l. The hand surface cleanin appamtus of claim 26
wherein the upstream side of the pre-nxitor filter faces the
cyclone air outlet and an inlet duct of the suction motor
extends thmu gh the pre-motor filter to the dovv ns tresm side of
the pre-motor filter.

32 The hand surface cleaning appamtus of claim 26
wherein the cyclone air outlet extends tlu ough the pre-motor
filter to the upstream side of the pre-motor filter mid the inlet
end of the suction motor faces the downstremn side of the
prc-motor filter.

33 The hand surface cleaning appamtus of claini 26 I'urthcr

comprisuig an openable door positioned at a side of the hand
vacuiun cleaner having tlm cyclone air outlet mid tfm inlet cnd
of the suction motor wherein the upstre un side of the pre-
nxitor tilter is visible vvhen the door is opened.

34 The hand surl'ace cleaning apparatus of claim 33
wherein the pre-motor filter is mounted to at least one of the
cyclone and the suction motor and the pre-motor filter
remauis in posiuon when the dmir is opencxt.

35. The hand surface cleaning apparatus of claim 33
v:hi:rein tlm prc-nxmir filler is spaced from ihc door mid a

cliunber is pmvided between the pre-motor lilter and the
door.

Dyson Ex1031 
Page 17


	Abstract
	Claims
	Description
	Drawings



