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SURFACE CLEANING APPARATUS

CROSS REFERENCE TO RELATED
APPI ICA'I'IONS

1'his apphcatlon is a divisional of co-pending, U.S. patent
application Ser. No 16/156,006 filed on Oct. 10, 2018 and
which is nolv allowed. which is a continuation ofco-pending
U.S. patent application Ser No. )5/088,876 filed on Apr. I,

II I

2016, now issued as U.S. Pa&. No. 10.219,662, v,hich ls a

continuation of U.S. patent application Ser. No. 14/822.211,
lilcd Aug. 10, 2015, now issued Bs U.S. Pat. No. 9,888,817,
which claimed pnonty front U.S. Provisional Patent Appli-
cduon No. 62/093,189, iilcd Dec. 17, 2014, the enurcty of
which are hereby incorporated by reference.

i&ll!I.D

'Ibis disclosure relates to the field of suriace cleaning
appamltus, In some aspects. this disclosure relates to a type
ol'suck 1 acuum cleaner whereul B himd vacuum cleaner ls
removably mounted to a drive handle and provides motive
pov:cl 10 ilraw dirty Blr allo lhc su&lace chuanng hca&L

INTRODUCTION

tgdnous lvpcs ol sU&fBcc clcannlg Bppaldn&s Blc known.
'I'hese include upright vacuunl cleaner, stick vacuum clean-
ers. hand vacuum cleaners and canister vacuum cleaners. Io

Suck 1 ilcU&un clcBUC&s dnd hi&ad vaci&unl clcancls Blc popu-
lar as they tend to bc smaller and may bc used 10 clean a
small area or when a spill Ims to be cleaned up )land
vacuum cleaners or handvacs are advantageous as they are
lightweight and permit above floor cleaning and cleaning in ls
hard to reach locations However, they have a limited dirt
collection capacity. Upright vacuum cleaners enable a user
&o clean a floor and may bc have B pod that is rmnovably
attached for above floor cledlung. In such cases, the pod
comprises. e g, a cyclone. a dirt collection chamber and the 40

suction motor for the upright vacuum cleaner Ikuwever,
such the pods tend to be hulky since they comprise the total
dirt collection capacity for the upright vacuum cleaner.

SUMMARY

In accordance with one aspect of this disclosure. a stick
vacuum cleaner is provided which has a removable hand
iacuum cleaner and also a supplcmemal bin whwh may
funcuon as a main &hrt collection bin when lhc lruld vacuum o

clcdncl Ibnns pa&1 of lhc slick vacUUUI cbcdncls. An advan-
tage of &his design is that the supplemental bin may provide
enhanced dirt collection capacity filr the stick vacuunl
cleaner. The supplemental bin may be removable so as to
reduce the size of the stick vacuum cleaner when n smaller ss
sized sticl 1 acuum clcancr is desirixk c.g., for cleaning ln
small or coniincd spaces.

In accordance with tlus aspect. there ls provided a mul-
tinlode surface cleaning apparatus comprising:

(a) a surface cleaning head having a dirty air inlet: &o

(b) an upright section moveably mounted to the surface
cleaning head, the upright section moveable betv'een a
plurality ol rcchned floor cleaning poslllonsi

(c) a hand vacuum clcancr removably nlounlcd 10 lhc
upnght sixuon, thc hand vacuum cleaner comprising a ss
cyclone chamber, a dirt collection region. a suction
motor and a clean air outlet; and.

,038 B2

(d) an auxiliary dirt collccnon assembly rcmovably
mounted to the upright section

whcrcin, in a first upright mode ol'peration, thc auxiliary
dirt collection assembly is removed front the upright section
dnd fllc hanil vdcUUm cbcdncr Is ul illrflow connnUnlcdllon
with the dirty air inlet and. in a second upright mode of
operation, the multimode surface cleaning apparatus is oper-
able with the auxiliary dirt collection assembly mounted to
the upright section.

In some cmbodunen&s. thc auxiliary dirt co)hut&on assem-
bly may comprise a dirt collection chamber and when the
auxiliary dirt collection assembly ls mounted lo thc upnghl
section, dirt separated in the cyclone chamber is collectable
in thc dirt collection chamber of &hc aux&fary dlr& collection
assembly

In some embodiments, when the auxiliary dirt collection
assembly &nay be mounted to the upright section. the dirt
collection chamber of the auxiliary dirt collection assembly
is sclcctivcly connic&ablc ln conununicdtion wi&h thc dirt
collection region of the hand vacuum cleaner.

In some cmbodmlen&s. in the second upnght mode of
openltion. the dirt collection region of the hand vacuum
cleaner may be positioned above the dirt collectiim chamber
of the auxiliary dirt coflection assembly

In some embodiments, the cyclone chamber may have a
dirt outlet and the dirt collection region compnses a dirt
collection chamber ol'he hand vacuum cleaner.

In some embodiments. thc dirt collection chimlbcr may
have a manually openenable dumping door and the dirt
collection chamber of the auxiliary dir& collection assembly
may be in comnnmication lvith the dirt collectiim chamber
of the hand vacuum cleaner when the dumping door is
Cpa&led.

In some cmbodlmen&s. whml &lu: aux&fary dirt collection
assembly is mounted lo Ihc upright simnon. Ihc &hrl collec-
tion chamber of thc auxiliary dirt collection assembly may
be automatically connected in communication with a dirt
outlet of the cyclone chamber.

In some embodiments, in the second upright mode of
operation, the dirt collection region of the hand vacuum
cleaner may bc positioned above lhc dirt collection chmnbcr
of thc auxiliary dirt collcmnon assembly.

In some cmbodimcnts, thc dirt collection region ol'hc
hand vacuum cleaner may be in comnlunication with the dirt
outlet of the cyclone clmnlber and the dirt collection region
may have a dumping door that is automatically opened when
the auxiliary dirt collection assembly is mounted to the
upnghl section and thc dirt collection chamber of Ihe
auxihary dirt collccuon assembly ls ul conumuucation wifll
the dirt collection region of Ihc hand vacuum cleaner when
the dumping door is opened.

In some embodiments. the mixiliary dirt collection assem-
bly may comprise a cyclone chamber and a dirt collection
region.

In some embodiments. ul the second upnght mode of
operation, thc cyclone Huimber ol the aux&fary dirt collec-
tion assembly may bc connect&xi in scnes with the cyclone
chanlber of the hand vacuum cleaner

In some einbodiments. in &he second upright mode of
operation, the cyclone cha&nber of the mlxiliary dirt collec-
tion assembly may be connected in parallel with the cyclone
chamber of thc hand 1 Bcuum cleaner.

In some cmbodmlen&s. in the second upnght mode of
operation, thc cyclone clrdmber ol'he hmid vacuum cleaner
may be bypassed and air exiting the cyclone chamber of the
mlxiliary dirt collection assenlbly passes thmugh a pre-
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motor lilter of the hand vacuum clcmier, the suclton motor
and exits via the clean air outlet of the hand vacumn cleaner.

In some embodiments, thc auxiliary dirt cofliutton assem-
bly may further compose a pre-motor filter.

In some embodunmits, ui thc siuond upright mode of
operation, the cyclone chamber of the auxiliary dirt collec-
tion assembly may be connected in parallel with the cyclone
chamber of the hand vacuum cleaner.

In sonic embodiments, in the second upright mode of
111

operation, thc cyclone chamber of the hand vacuum cleaner
and a pre-motor filter of the hand vacuum cleaner may be
bypassed and atr cxiung the cyclone clrdmber ol'hc auxil-
iary dirt collection assembly may pass through the pre-motor
liltcr of the auxiliary dirt colhution assembly, the suction
motor and exits via the clean air outlet of the hand vacuunl
cleaner.

In some embodinlents, the mlxiliary dirt collection assenl-
bly may further compnse an auxiliary dirt collection assem-
bly suction motor. 20

In sonic embodiments, in the second upright mode of
operation, at least a portion of atr cnteruig the dirty atr ullet
nlay bypass the hand vacuum cleaner and exit via an
alternate clean air outlet

In sonic embodiments. the alternate clean air outlet may
be provided on the auxiliary dirt collection assembly.

In some embodunents, the hand vacuum cleaner may
llavc II hdlliilC and, whCII thc lllultllllode sulfdCC ch alllllg
apparatus ts tn thc first and second upright modes of opera-
tion, the handle may be a drive handle of the multinlode Io
surface cleaning apparatus

In some embodinlents, the upright section inay comprise
an up flow duct and the auxtlimy dirt collecrion assembly
may be removably mounted to the up flow ducr.

In some mubodunents, thc up flow duct may compose a li
rigid extension cleauuig wlmd and thc u ud extension clean-
ing wand may bc rmnovablc Irom one of thc upughl section
and the surface cleaning head and. in a first above floor nlode
of operation. an above floor cleaning unit may comprise the
hand vacuum cleaner and the ri id extension cleaning v. and. do

In some embodiments, the up flow duct may compuse a
ugid lube. thc hand vacuum cleaner may have a lruulle mid,
Ihe hand vacuiun cleaner may have ml mr ullcl that is
dni ingly engagcable with thc rigid iubc whereby. when thc
multimode surface cleaning apparatus is in the tirst and
second upuaht modes of operation, the handle may be a
drive handle of the multimode surface cleaniilg apparanl.

In sonic embodunents, the auxiliary dirt collection assem-
bly mdy lmvc a longituduial axis that ts gmicrally parallel to
thc up flow ihlcu 0

In some embodiments, thc auxiliary dirt cofliutton assem-
bly may comprise a cyclone chamber having a hulgitudinal
axis that is generally parallel to the up flolv duct.

In some embodiments, the hand vacuum cleaner may be
provided on a rear portion of the upright section and the i.
auxiliary dirt collcctiou assembly may bc provided on a
front poruon of thc upught section.

In some embodnueuts, thc upright sccuon may compusc
an up flow duct and the auxiliary dirt collection assenlbly
may be removably nlounted to a fnmt side of the up flov io
duct and a portion of the hand vacuum cleaner may be
positioned rearward of the up flow duct.

In some embodiments. tlm suction motor may be post-
tlollcil icaiwltrd of lllc up flow duct.

In some embodiments, tlm upright section may compuse si
a lower portion and an upper portion and the upper section
nlay be moveable foiwardly relative to the lower section and

thc auxiliary dirt collection assembly may be rcmovably
mounted to the lolver section.

In some embodiments. thc upright section may comprise
an up flow duct having a lower portion and an upper portion
and thc upper scuuon may bc mol cab lc forwardly rclativc to
the lower section and the auxiliary dirt collection assembly
may be removably mounted to the lower section.

In some embodiments, the up flow duct may comprise a
rigid tube, the hand vacuum cleaner may have a handle and,
the hand vacuum cleaner may have au air inlet that is
drivingly engageable with the rigid tube whereby, when the
lllulthnodc sulfitcc ch alllllg apparduls Is ltl lllc fitin alu!
second upright nlodes of operation. the handle may be a
dove handle of thc multunode surface clcaiung apparatus.

DRAWINGS

FICi. 1 is a front perspective view of a surface cleanin
apparatus in accordance with at least one enlbodiment;

FICi Z is a rear perspective view of the appamttus of FICi.

1.
FICi. 3 is a side elevation view of the apparatus of FICi. I;
FICi 4 is a front pcrspcctiic view of thc apparatus of FIG.

I v ith a supplemental dirt collection chanlber partially
removed;

FICi 5 is a front perspective view of a surface cleaning
apparatus ui accordance with another muboduuent,

FICi 6 is a rear pcrspcutive vn:w of the apparatus of FIG.
5;

ltl(i 7 is a side elevation view of the apparatus of itl(i. 5
v ith an electrical cord ba;

FICi. 8 is a front elevation view of the appamttus of FICi.
5:

FICi 9 is a rear clel ation view of thc apparatus ol'FIG. 5,
FICi 10 is a top plan I iew ol'hc apparatus of FIG. 5:
FICi 11 is a bouom plan iiew ol'hc apparatus of FIG. 5,
lti(i IZ is an exploded front perspective view of the

apparatus of ill(i 5;
FICi IZC is an exploded front perspective view of an

alternate apparatus of FICi. 5„

FICi 13 is a front pcrspcculc view ol'a surface clcatung
apparatus ui accordance with another muboduuent,

FICi 14 is a rear pcrspccttvc 1 tcw of thc apparatus of FIG.
13;

ltl(i 15 is a side elevation view of the apparatus of I'l(i
13:

FICi. 16 is a front elevation view of the appamttus of FICi.
13.

FICi 17 is a rear elcvauon llew of thc apparatus of FIG.
13.

lti(i 18 is a top plan vielv of the apparatus of I'l(i 13;
ltl(i 19 is a bottom plml vielv of the apparatus of ill(i; 13;
FICi 20 is a front perspective viev of the appamttus of

FICi. 13 with a supplemental cyclone btn assembly partially
tcnlovcd,

FICi 21 is a cross-sectional 1 law takmi along line 21-21
iu FIG. 1:

ltl(i Z2 is a bottom perrpective view of a handvac of the
apparatus of ltl(i I.

FICi. Z3 is a perspective cross-sectional viev of a cyclone
bin assembly of the handvac of FICi 22 tmmtsverse to the
cy'clollc axis,

FICi 23d is a top plan iiew ol'hc cross-section ol'IG.
23.

lti(i Z4 is a front perspective view of the supplemental
dirt collection chamber of the apparatus of lii(i I,
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FIG. 25 is a cross-sectional view taken alon lute 25-25
ill FKi. 5:

FIG. 26 is a cross-sectional view taken along lute 26-26
in llgi. 13,

FIG. 27 is a front perspective view of the apparatus of
ll(Ci. I in a lightweight upright mode:

FIG. 28 is a rear perspective view of the apparatus of FICi.
I in the lightweight upright mode of llgi. 27;

FKk 29 is a side elevation view of the apparatus of FICi.

1 ui thc lightweight upright mode of FIG. 27,
FIG. 30 is a cross-sectional view taken along line 30-30

in FIG. 27,
FKi 31 is a front perspective view of the apparatus of

FIG. 1 ui an above-lloor cleaning mode:
l1Ci 32 is a rear perspective view of the apparatus of l1Ci.

1 in the above-IIoor cleaning mode of FI(.i. 31;
FKi 33 rs a side elevatirm view of the apparatus of llgi.

1 in the above-IIoor cleaning mode of FICi. 31;
FIG. 34 is a front perspective view of the apparatus of

FK1 1 in a stair-cleanin mode;
FIG. 35 rs a rear pcrspcctrve view ol lhe apparatus of FIG.

I in the stair-cleaning mode of I'Ki 34;
FKi 36 rs a side elevatirm view of the apparatus of llgi.

I in in rhe stair cleaning mode of I'Ki 34;
FKk 36a is a front perspective viev, of the apparanis of

FKC 5 in an above-floor cleaning mode:
FIG. 37 is a front perspective view of the apparatus of

FIG. 13 in a lightweight upnght mode:
l1Ci 38 is a rear perspective view of the apparatus of l1Ci.

13 in the lightweight upright mode of llgi 37:
l1Ci 39 rs a front elevation vieiv of the apparatus of llKi.

13 in the Ii+twei ht upright mode of FICi. 37:
FIG. 40 is a rear elevation view of the apparatus of FICi.

13 ui the lightweight upright mode of FIG. 37,
FIG. 41 rs a side elevation view of thc appamtus of FIG.

13 ui the lightweight upright mode of FIG. 37:
FKi 42 is a top plan view of the apparatus of IlKi 13 in

the lightiveight upright mode of I'Ki 37;
FKk 43 is a bottom plan view of the apparatus of FICi. 13

in the liaghtweight upright mode of FIG. 37;
FIG. 44 is a cross-sectional view taken alon lute 44-44

in FIG. 37,
FIG. 44a is a perspcclrvc view of die apparatus of FIG 13

in an above-floor cleamng mode;
l1Ci 446 is another perspective view of the apparatus of

FIG. 13 in the above-floor cleaning mode of FICi. 44a.
FIG. 45 is a rear perspective view of the supplemenral dirt

collection chmnber ol'IG. 24,
FIG. 46 rs a side clcvauon view ol lhe supplemenlal dirt

collection chmnber ol'IG. 24,
FKi 47 rs a front perspective viesv of a surface cleaning

apparatus in accordance with another embodiment:
FKk 48 is a cross-sectional view taken along line 48-48

in FKi. 47„
FIG. 49 is a cross-sccuou view taken along line 49-49 rn

FIG. 47:
FIG. 50 is a side elevation view of lhe apparatus of FIG.

47;
l1Ci 51 rs a front elevation vieiv of the apparatus of llKi.

47:
FIG. 52 is a front perspective view of an upright section

ol'thc apparatus of FIG. 13 rncludui a diversion valve rn a
closed position:

FIG. 53 is a front pcrspcctivc view of lhc upnghl section
of I'ICi 52 with a cyclone bm assembly seated 1111 a pedal of
the diversion valve;

FICi 54 is a Ironl perspective view ol lhc upnghl section
of llKi. 52 v,ith the cyclone brn assenibly connected to a
v and, and the diversion valve in the open position;

llgi 55 is a cross-sectional view taken along line 55-55
in FICi. 52;

FICi. 56 is a cross-sectional view tal en along line 56-56
iu FKi. 53,

FICi 57 is a cross-sectional 1 iew taken along lute 57-57
in llgi 54;

ic llgi 58 is a front perspective view of an upright section
of the apparatus of llgi. 13 including another diversion
valve in a closed position

FICi 59 is a front perspective view of the upught section
of FICi. 58 with thc cyclone bui assembly being connected
to a wand, and thc diversion valve in the closed position:

llgi 60 is a fmnt perspective view of the upright section
of llgi. 58 with the cyclone bin assenibly connected to the
v and, and the diversion valve in the open position

FICi. 61 is a cross-sectional view tal en along line 61-61
io in FICi. 5S;

FICi 62 is a cross-sectional 1 iew taken along lute 62-62
iu FKi. 59,

llgi 63 is a cross-sectional view taken along line 63-63
in llgi 60;

llgi 64 is a front perspective view of an upright section
of the apparatus of FIG. 13 includin another diversion
valve in a closed position;

FICi 65 is a Ironl perspective view ol lhc upnghl section
of FIG. 64 with thc diversion valve in a parually opcrtcst

ill POSIti(lfl;
llgi 66 is a fmnt perspective view of the upright section

of 11(i. 64 mounted to rhe wand with the diversion valve in
an open position:

FICi. 67 is a cross-sectional view of the upught section of
is FIG. 64,

FICi 68 rs another cross-sectional view of the upughl
section ol'FIG. 64,

llgi 69 is mi enksrged view of a portion of I'ICi 68;
llgi 70 is a cross-sectional view taken along line 70-70

so in FICi. 65;
FICi 71 is a cross-sectional view taken along line 71-71

iu FIG. 66,
FICi 72 rs a front pcrspcmlive view of an upright section

of thc apparatus ol'IG. 13 with another diversion valve in
a closed positiorv,

llgi 73 is a fmnt perspective view of the upright section
of FICi. 72 being connected to the wand and with the
diversion valve in a closed position:

FICi 74 rs a front perspective view ol'hc upnght section
o of FIG. 72 conncclcsl lo lhc wand and with thc diversion

valve 111 ail opcrl posilioll.
llgi 75 is a cross-section view taken along line 75-75 in

llgi 72;
FICi 76 is a cross-section view taken along line 76-76 in

s. FICi. 73,
FICi 77 is a cross-section view taken along lure 77-77 in

FIG. 74,
FICi 78 rs a side ales auon view ol'hc handvac ol'hc

apparatus of llgi I;
ro llgi 79 is a side elevation view of the handvac of the

apparatus of FICi. 5;
FICi. SU is a side elevation view of the apparatus of FICi.

5 ui mi upught storage posiuon with a surlace cleaning head
having rearwardly deployed wheels,

ss FICi 81 is a side clcvalion view ol'lhc apparatus of FIG.
80 in a reclined in-use position with the rear wheels of the
surface cleaning head retracted,
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FIG. 82 is a front perspective view of the apparatus of
FIG. 13 with B cyclone bin assembly in accordance with at
least one mubodunent,

IICi 83 is a rear perspective view of the cyclone bin
assembly of FIG. 82 In a closed posiuon,

Fl(i 84 Is a side elevation view of the cyclone bin
assenibly of FICi. 82 in a closed position;

IICi 85 Is a fmnt elevation view of the cyclone bin
assembly of FICi. 82 in a closed position:

i it
FIG. 86 Is a front elevation vmw of the cyclone bin

assenibly of FICi. 82 with a cyclone chamber portion In Bn

open position,
Fl(i 87 is a fmnt elevation vieiv of the cyclone bin

assembly of FIG. 82 with thc cyclone chamber poruon and
a dirt collection portion m open positions;

FIG, 88 is a top perspective view of the cyclone bin
assembly of I'l(i. 82 with the cyclone chamber portion and
the dirt collection portion in open positions;

FIG. 89 Is a I'rout pcrspimtive view of thc cyclone bin
assembly of the apparatus of FICi. 13;

FIG. 90 Is a rear pcrspectivc view of thc cyclone bin
assembly of lit(i. 89;

FIG. 91 Is a front elevation vmw Of thc cyclone bnl
assembly of lil(i 89;

FIG. 92 Is a rmr elevation view of thc cyclone bin
assembly of lit(i. 89;

FIG, 93 is a side elevation view of the cyclone bin
assembly of lil(i 89;

FIG. 94 is a top plan view of the cyclone bin assembly of 10

FIG. 89:
FIG, 95 is a bottom plan view of the cyclone bin assembly

01'FIG. 89:
IICi 95b is a front perspective view of the cyclone bin

assembly of FIG. 89 with a bouom portion in an open
position:

FIG. 95r is a front perspective vievv of the cyclone bin
assembly of lil(i 89 with top and bottoin portions in open
positions: do

FIG. 96 Is a cross-sectional view taken along lute 96-96
in FIG. 22,

FIG. 97a is a bottom pcrspimtive view ol'thc handvac of
the appnratus ol FIG. 1,

I ICi 97b Is a partial cross-sectional view taken along line
976-97b of lil(i 970;

FIG. 98rr is a bottom perspective view of the handvac of
the apparatus of FICi. I with an open door;

FIG. 98b a parual cross-sectional view taken along line
98b-98b of FIG. 98u; 0

FIG. 99 Is a partial cross-simuonal viev, Of a surface
cleanin apparatus having a handvac disconnected from the
upri ht section, and a bypass valve in a first closed position,

FIG, 100 is a cross-sectional view of the surface cleaning
appamtus of FICi. 99 having a handvac connected to the s.
upnght section and thc bypass valve ui the Iirst closed
position.

FIG. 101 is a cross-sectional view of the surface cleaning
apparatus of lil(i 99 having the handvac connected to the
upriaht section and a supplementary cyclone bin assembly, ic
and the bypass valve in a second open position:

FIG. 102 is a cmss-sectional View of a surface cleaning
apparatus having a having a bypass airllov, path and a
prc-motor liltcr In a supplemental cyclone bui assembly,

FIG. 103 is a cross-sectional view of a surl'dcc clwuung si
apparatus having a clean air suction motor in a surface
cleanin head;

FICi 10411 Is II cross-scctlonrd vu:w of d siafacc clcBnulg
apparatus having a having a clean air suction motor in a
supplmncntal cyclone bui assembly,

lil(i 104b is a cross-sectional view of another surface
cleialhlg iippiudtus hdvalg d clcrul Blr suction n10101 nl
supplemental cyclone bin assembly,

FICi. 105a is a perspective view of a surface cleanin
apparatus having a supplemental cyclone bin assembly
disconnected from an upright sectiont

FICi 105b Is a pcrspcmtive view ol a surlace clednuig
apparatus having a cyclone chamber Bnd dirt collection
chiunbcr discoruicctcd from an upn ht sccuon,

lii(i 106 is a side elevation view a surface cleaning
dppdI'titus hl iiccordancc with Soother'nlbixhnlcnt,

lil(i 107 is a partial side elevation view of the apparatus
of FICi. 106 with a handvac disconnected from an upright
section;

FICi. 108 is a side elevation view of the apparatus of FICi.

106 ui a reclined in-usc posiuon with an arm assembly in a

first position;
FICi 109 1s a side elci ation vn:w of thc apparatus of FIG.

106 m a steeply reclined in-use position with the arm
assembly in a second position;

lil(i 1100 is a rear perspective view of the handvac of the
apparatus of FICi. 1 in an open position:

FICi 110b is a front perspective view of the handvac of
FIG. 110d In thc opmi position.

FICi 111 Is a front perspective vmw ol'hc dirt collection
chaniber of the apparanis of lil(i 1 in an open position:

lil(i 112 is a rear perspective view of the dirt collection
chaniber of Fl(i 111 in the open position;

FICi. 113 is a side elevation view of the dirt collection
chamber of FICi. 111 in the open position;

FICi 114 Is a front pcrspcmtive view of thc upright section
of the apparatus of FIG. 5 with a cyclone bin assembly in d

closed position:
lii(i 115 is a front perspective view of the upright section

of lfi(i 114 ivith the cyclone bin assembly in an open
posrtloll:

FICi 116 is a cross-sectional vieiv of the handvac of the
apparatus of FIG. 1 lniving a prc-motor lilter chrmibcr In an
open position,

FICi 117 is a cxplodcd iiew of tlm handvac of FIG. 116.
lil(i 118 is a cross-sectional view of a surface cleaning

apparatus having a plurality of cyclone chambers m pamllel;
FICi. 119B is a cross-sectional view of a surface cleaning

apparatus having a dirty air suction motor in a surface
cleaning head in scncs with a clean air suction motor in a
handvac,

FICi 119b is a cross-sectional view ol'thc surface clednuig
apparatus of IIICi. I19ir ivith a supplemental cyclone bin
assembly removed:

FICi 120 is a cross-sectional view of a surface cleaning
apparatus having a clean air suction motor in a surface
cleaning head in scrms with a clean air suction motor m a
handvac,

FICi 12111 Is II cross-scctlonrd vu:w of d siafacc clcBnulg
apparatus having a clean air suction motor ul a supplenieotal
cyclone bin assembly in series ivith a clean air suction motor
in a handvac:

FICi. 121b is a cross-sectional vieiv of the surface cleanin
apparatus of FIG. 121a with a hose connecting tlm handvac
suction motor and Ihc suction motor ol the supplemental
cyclone bui asscmblv;

lii(i 122 is a cross-sectional view of a surface cleaning
apparatus having an airfiow v hich bypasses the handvac:
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FIG. 123 is a perspccuvc view of d surface cleaning
appamstus in accordance v ith another embodiment:

FIG. 124 Is au exploded perspccnvc vww of'hc surface
clcatung apparatus ol'IG. 123,

FI(i 125 is a cross-sectional view taken along line
125-125 in I'ICi 123;

FI(k 126 is enlarged partial view of FIG. 125; nnd
FI(k 127 is an enlar ed partial view of FIC(. 126.

Dl(S('RIISI ION OI'ARIOUS 1(MIIODIM)IN1'S In

Nunterous embodiments are described in this application,
and are presented for illustrative purposes only. The
dcscnbrxl embodunmtts arc not uuendtx! to bc hmttutg In
dny smtse. Thc Invenuou Is wtdely apphcable to numerous
embodiments, as is readily apparent from the disclosure
herein 'I hose skt lied in the art will recognize that the present
invention may be practiced with modification and alteration
without departin from the teachings disclosed herein.
Although particular features of the present invention may be Ic
descnbcd wtth rcfbrcnce to onc or morc parucular mnbudt-
mcnts or figures, It should be understood that stwh Ibaturcs
are not limited to usage in the one or nxsre particular
embodiments or figures with reference to which they are
described

The terms "an embodunent,'* "embodiment." "embodi-
ments." "the embodiment,'* "the embodiments.** "one or
morc embodtmcnts," "some ctubodnucnts," and "onc
mubodimcnt" mcun **one or more (but no( all) mnboduncnts
of the present invention(s)," unless expressly specitied nth- Ic
envise

'Ihe terms "mcluding," "comprising" and variations
thereofmean "including but not limited to," unless expressly
speci(ied otherwise. A hating of items does not imply ttmt
any or dll ol'hc Itmus are mutually exclustvc. unless Is
expressly specified othcrw tee Thc tcnns "m" '*an" mtd "Ihe"
mc;m *'onc or morc," unless cxprcssly sprvtlied othes w Iso.

As used herein and in the claims, two or more parts are
said to be "coupled", "connected". "attached", or "fastened"
svhere the parts are jotned or operate together either directly dc

or indirectly (i.e . through one or more intermediate parts),
so long as a link occurs. As used harem mtd m tlm claims,
(w o or morc parts urc sat d (o bc '*Ihrectly couplcxf1 '*dtrcctly
cotuux(ed", '*dtrectly attached", ur "directly fastcncd"
where the parts are connected directly in physical contact
with each other As used herein, two or more parts are said
to be "ri idly coupled*'. "ri idly connected**. "rig(dfy
attached*i or "rigidly fastened*'here the parts are coupled
so ds Io move as onc whtlc maunainutg a consnmt oncnta-
tton relative Io each other None ol the terms *'couplctfk B

coltnccu:d, dt(Bchcd, dud fBs(L'nerf dlstulgulsh Ihc
ntanner in Ivhich two or more parts are joined together
(ienemsl Overview

Referring to FICiS. 1-3. a surface cleaning apparatus 100
is shown in accordance with a tirst embodiment. In the ss
mubodimcnt shown, thc surface cleaning apparatus 100 Is a

(ypc ofupnght vacuum clcancr wluch is rcfcrred to as a stick
I Bcuuul clcducr. As dhlslrdnxl. surldcc'lcruuug Bppaldnls
100 includes a surface cleaning head 104, an upright section
108. and a hand-carriable vacuum cleaner 112 (also referred Ic
to as handvac or hand vacuum cleaner 112).

Upright sect(on 108 may be movably and drivingly con-
ncwted (o surface cleauutg head 104. For cxmnplc. upnght
sccuon 108 may bc pemtaucntly or rmuovably connected to
surface cle;Bung head 104 tmd moveably mounted thereto ss
for ntovement from a storage position to an in use position,
such as by a pivotable joint 116..)oint 116 may perntit

upnght section 108 to pivot (I.e rota(c) wtth respect to
surface cleaning head 104 about a honznntal axis Accord-
ingly, upright section 108 may be mtatable reanvardly so as
to be pnsitionable in a plurality nf reclined floor cleaning,
positions (see for example FICiS. 81 and 108).

Upri ht section 108 may also be steeringly connected to
surface cleaning head 104 for manaus erutg surface clednutg
hctul 104. For example, )oint 116 may be a swtvcl joint

Ilandvac 112 may be removably connected to upright
section 108. (Vien mounted tn upright section 108. a user
may grasp handvac 112 to manipulate upright sectton 108 to
steer surface cieaning head 104 across a surface to be
clem)ed. Accordingly. when handvac 112 is mounted to
upnght acctton 108, handle 484 is thc dnve handle of surface
cleamng apparatus 100

Surface cleaning apparants 100 has at least one dirty air
inlet, one clean air outlet. and an atrflow path extending,
between the inlet and the outlet In the illustrated example,
lower end 120 of surface cleanin head 104 Includes a dirty
atr inlet 124. and a rear end 128 of handvac 112 includes a
clean atr outlet 132. An airflow path extends from dtrty air
inlet 124 tluough surface clc;ming head 104, upright sccnon
108, and handvac 112 to clean air nutlet 132

As exemplified, at least one suctton motor. and preferably
thc ofdv suctton ntotom,'BICI onc;ul'l'Edtnlcltt BIcnlbcm Ivhlch
may be the only air treatment member, is provided in the
handvac 112 to permit handvac 112 to operate independently
when dtsconncc(ed lkom surface clearuug head 104 and
opttonally from upright section 108. It wdl bc apprcctatcd
that while at least one suction mntor and at least one air
treatment member are positinned in the airflow path to
separate dirt and other debris from the airflow, that Ivhen
used v ith other aspects disclosed heretn. each of the suction
motor and the air treatment member may be provided in the
surface clcatung head 104, the upngh( sccttou 108. Bnd/or
thc htuulvdc 112.

Thc air trcatmcnt member may bc uny suttablc mr tres(-
ment member, includina. for example, one or more cyckmes,
filters, mtd bags. Preferably. at least one air treatment
member is provided upstream of the suction motor to clean
the dtrty air before the air passes tluouvgh the suction motor.
In flm illustrated cmbodmtenk lrdndvac 112 Includes a
cyclone bin assembly 136 includtng a cyclone clrdmber and
a dtrt collection rcgton. In some cmboduncnts, thc dtrt
collection region may be a portion (e g, a lower portion) of
the cyclnne chamber In other emboditltents, the dirt collec-
tion region may be a dirt collect(on chamber that is separated
from the cyclone chamber by a dirt outlet of the cyclone
chamber. Plurality of'in Collection Chambers

In accordance v Ith onc aspect of Ilus dtsclosure, wluch
may bc ustxl by Itself or ut combutattou wtth any onc or
nxsre other aspects of this disclosure. a sttck surface cleaning
apparatus Inay have more than one dirt collection chamber
For example, the handvac ntay include a first dirt collection
chamber. and the upri ht section may include a second dirt
collection chamber. lltc second dtrt collection chmnbcr
provides Ihc surlhcc clenning apparatus wtth mt enlarged dtrt
collection capactty in comparison wtth flm dtrt collectton
capacity of the ltandvac alone Accordingly. the surface
cleaning apparatus may operate for longer intervals before
one or more of the dirt collection chambers needs to be
emptied.

In accordance w Ith this aspect, and Bs exemplified in FIG.
4, upnght sccuon 108 may tutve au auxthary dtrt collccnon
assembly 140, winch nuty comprise or constst ol'n auxtl-
iary dirt collection chamber 141 lsor example. the mtxiliary
dirt en)lection chamber 140 may be the only component
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provided ui thc auxiliary dirt collection assembly and thcre-
fiire rhe auxiliary dirt collection chamber 140 may be the
auxiliary dirt collection assenibly Alternately, as disclosed
in alternate enibodinients. the auxiliary dirt collection
assenibly may also include one or more of a pre-motor filter,
one or niore cyclone chambers that may have one or more
associated dirt collection chambers and a suction motor.

As illus(ra(cd, up flow duc(144 (also rcfetrcsi lo as a wand
if removable for use, e g, in an above floor cleaning niode
as exemplified in l1(iS. 33 and 44a) may define the airtlow le
path between surface cleaning head 104 and handvac 112.
Auxiliary dirt collection chamber 140 may be a supplemen-
tal dirt collection chamber that is selectively mounted to up
flow duct 144 mid augments thc dirt collection capacity of
surface cleaning apparatus 100 when mounlcri lo upper
section 108

It will be appreciated that if up flow duct 144 is the
member that supports handvac l(2 when auxiliary dirt
collection assembly 140 is removed. the up flow duct is
designed to be load supporting and may be a rigid tube. io
Further if lhc up flow duct is rmuovable lo lunclion as an
aboie floor cleaning wand, then the up flow duct may also
be a rigid tube. In other emlxidiments, e g, the up flow duct
is not a load supporting member. then all or a portion of up
floiv duct (44 may be flexible. such as a flexible hose

As exeniplified in FICiS. I and 21, the dirt collecrion
assembly 140 of the upright section 108 may collect ar least
a poruon of thc dirt scparalcd from thc ditty airflow by thc
lnmdvac 112. Accorihngly, llm dirt collection assembly 140
of rhe upright section 108 may be in communication with the sc
dirt collection chamber ofhandvac 112 all or a portion of the
tinie when the handvac (12 is mounted to the upright section
108. For example„ the dirt collection chamber of handvac
112 niay have a door that automatically opens w:hen handvac
112 is mounted to the upughl ace(ion 108. Accorduigly, dirt is
scqtamtcd by handvac 112 may travel lo lhe supplemmital
dirt coflection assembly 140. Alternately, lhc door may be
nianually operable by a user Accordingly, dirt may only be
transferred to the suppleniental dirt collection assembly 140
ivhen a user elects to open the door. Alternately. rhe supple- so
mental dirt collection assembly 140 may receive dirt from an
auxiliary air trcaunmit member, in wluch case the auxihary
dirt collection assembly may comprise a housui having
both the auxiliary air trcatmcnt member anti thc auxihary
dirt collection chaniber

'(lie dirt collection chamber of auxiliary dirt collection
assenibly 140 and handvac dirt collection chamber 188 may
be of any suitable volumetric sixes. Preferably, the volumet-
ric storage capacity of thc dirt collimuon chamber of auxil-
iary dirt collection assembly 140 is al least equal to the o

i olumclric storage capacity ol'handvac dirt rollccuon cham-
ber (88. and more prefembly larger than the volunietric
storage capacity of handvac dirt collection chamber 188. I'r
example, the volumetric stomsge capacity of the dirt collec-
tion chamber of mixiliary dirt collection assembly 140 may ss
bc 1-20 limes lhc volumetric slorage capacily of lruidvac
dirt colhxuon chamber 188, morc prcfi:rably 1.5-10 times,
and most preferably 3-5 times. In alternative embodimmils,
the volunietric storage capacity of the dirt collection chani-
ber of auxiliary dirt collection assembly 140 may be less rc
than that of handvac dirt collection chamber 188.

As exemplified in FI(i. 21, handvac 112 may include a
cyclone bin assmnbly 136 uicluduig one or more cyclone
cluunbcrs 184 and onc or more dirt coffee(ion chambers 188.
Thc cyclone chamber or clrambcrs and thc dirt collection ss
chamber or chambers may be of any design. As exemphtied,
cyclone chamber (84 includes an air inlet 192 in fluid

conunuiucation with wand 144. an air outlet 196 down-
stream of air inlet (92. and a dirt outlet 200 in fluid
Ciiltliliiirlicatiorl Vui(11 dirt collectloll Ch,'lilibet'SS )ilctiiiii
motor 2U4 or another suction source may draw dirty air to
enter air inlet 192 and travel cyclonically across cyclone
chamber 184 to dirt outlet 200 where dirt is ejected into dirt
collection chamber 188. Afterwards, thc air is discharged
from cyclone cliambcr 184 al air outlet 196

As exemplified in lr I(iS. 2(-23, cyclone bin assembly 136
may include laterally opposed side walls 208, a top w:afl 212,
a bottom v;all 216, a first end wall 220, and a second end
wall 224. As shown. a conunon interior wall 226 may divide
cyclone chamber 184 from dirt collection chamber 188. For
cxiunplc, cyclone clramber 184 may bc dcfincd by top wall
212 and uitcnor wall 226 which cxtcnd bctwccn end walls
22U and 224 1'op ivall 212 and interior wall 226 may be
curved to define a substantially cylindrical or frustroconical
sidev all of cyclone chamber 184. In alternative embodi-
ments. cyclone chamber 184 may have a sidewall of any
other suitable shape that is conducive to cyclonic flow. In
some allcrnalivc embodiments. intcnor wall 226 ol cyclone
chamber 184 may bc discrete from dut collection chamber
188 instead of fomiing a con)mon ivall dividmg cyckme
chan(her 184 from dirt collection chamber (88

Dirt collection chamber 188 may be dehned by bottom
wall 216. side stalls 208, and interior v all 226. In some
embodiments. bottom wall 216 may be openable for fluidly
connimtuig handvac dirt collcmlion chamber 188 lo supple-
mental dirt collccuon assembly 140 of upnght sccuon 108.
'I'his may permit dirt separated by cyclone chamber 184 and
discharged thmugh dirt outlet 200 to move through opened
bottom wail 216 and collect in supplemental dirt collection
assembly 140.

Optionally, when the auxiliary dirt collection assembly is
mounted to upright sccuon 108, dirt sc)ram(cd in thc cyclone
chamber is collcmlablc m the dirt collection chrunbcr of lhe
auxiliary dirt collcmlion assembly. The auxilgiry dirt collec-
tion assembly niay be selectively connectable in conunuoi-
cation with the dirt collection region of the hand vacuum
clemier by. e.g., an openable door 228 (also referred to as a
dumping door). The door may be manually openable, such
as by a handle, or autonniucally operated. such as when thc
auxiliary dirt collection assembly is mounted to upright
section 108. In llus case. dirl will collect in thc handvac 112
and will remain there until door 228 is openable so as to
allow the collected dirt to transfer to suppleniental dirt
collection assembly 140. In the latter case. supplemental dirt
collection assembly 140 is automatically connected in com-
munication with a dirt outlet of thc cyclone chmnbcr when
the auxiliary dirt colhmuon assembly is mountixi lo upnghl
section 108. In llus case. iiirl will collect ui thc supplemental
dirt collection assembly 140 when handvac 112 is mounted
to the upright section 108

In the illustrated example. bottom wall 216 mcludes a
door 228„which may be a pivotally openable door 228. As
shown, door 228 may bc pivotally connectixl lo din collec-
tion chamber 188 by a hinge 232 fhr rotation about a lun c
axis 236. Door 228 may extend forwardly from a rear cnd
24U to a front end 244 Preferably, hinge 232 and hinge axis
236 are positioned at rear end 240 of door 228 In alternative
embodiments. hinge 232 and hinge axis 236 may be posi-
tioned at front end 244 or intermediate front and rear ends
240 mid 244.

Door 228 is prclbrably outs ardly pivotal ofdirt collection
chamber 188. For example. door 228 may be movable
between a closed position (Irl(i. 22) in which door 228
closes bottom wall Z(6. and an open position (lri(i 21) in
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w luch door 228 is rotated away lbom dirt collection chamber
188 for openulg buttons wall 216 to permit dirt to nieve front
handvac dirt collection chamber 188 to supplemental dirt
collection assembly 140. As shown, in the open position
front end 244 of door 228 may be moved away fmm
handvac dirt collection chamber 188.

Huigc axis 236 may have any suitable coen(ation. In the
illustrated cxamplc, hinge axis 236 extends laterally sidc-
to-side of surface cleaning apparatus 100 I linge axis 236
nmy be tmtnsverse to cite or niore of cyclone axis 248 of lil

cyclone chamber (84, motor axis 252 of suction motor 204,
or downstream direction 256 through air inlet 192. In the
example shown. hinge axis 236 is perpendicular to cyclone
axis 248. motor axis 252, and downstream direction 256. In
altcrnauic embodiments, hinge axis 236 may bc substan-
tially parallel to one or more of cyclone axis 248, motor axis
252. or dov nstreatn direction 256

In some emlxidintents, door 228 may extend upwardly
and fotxvardly benveen rear end 240 and front end 244. For
example. front end 244 may be positioned closer to cyclone ic
cluunbcr 184 and cyclone axis 248 than intr cnd 240. When
door 228 is opened (FIG. 21), tlus may provide a bottolll
openin 260 having a transverse width 264 benveen cyclone
chamber 184 and bottom wall 216

Optionally, the dirt collection region (the dirt collection
chamber) of the hand vacuum cleaner is positioned above
the supplemental dirt collection assembly 140. Accordingly,
dirt that is rcceivcd ui thc din collection chimibcr ofgie lmnd
3 acuum cleaner may bc trmisferred by due to gravity to thc
supplemental dirt collection assembly 140. Accordingly, for ic
example. dirt outlet 200 ntay be positioned on a bottom end
268 of cyclone chamber 184 for discharging dirt tov ard
bottom wall 216 and opening 260 to be delivered by ravity
into supplemental dirt collection assembly 140 of upnght
sccnon 108. ii

Reference is uow made to FIGS. 21. 22. mid 24. Prefer-
ably. when handvac 112 is connected to upnght section 108,
openin 260 is ihiidly coupled to an inlet to dirt collection
assembly 140 In the illustrated exatnpie„door 228 and
opening 260 of cyclone bin assembly 136 ali~~twith an inlet tc
272 of dirt collection assembly 140. As shown, inlet 272
may bc lhmu:d as an opening in an upper portion 276 of dirt
collection assembly 140. Iu some embodiments, mlet 272
may include a door (not shown) wluch opens automatmally
and concurrently with door 228 Optionally, the door of inlet
272 may be biased (e g by a spring) to close inlet 272 and
seal dirt collection assembly 140 when door 228 is closed or
handvac 112 is disconnected from upright section 108.

Prcli:rably, openuig 260 and uric( 272 ol upper portion
276 of dirt collection assembly 140 arc sized and positioned o

to iccci vc at least a pot(loll ol iloor 228 wilt li ihiol 228 is ill
the open position. I'his may permit door 228 to open
outwardly into the open position as shown in ligpi 21.

If door 228 is moveable from the closed position to the
open position mitomatically upon connecting handvac 112 to ss
upnght section 108, then htmdvac 112 may uicludc an
anus(or drivingly corumctcd to door 228 to move door 228
(c.g.. pwot door 228 about lunge axis 236) to the open
position ivhen handvac 112 is connected to upright section
108 In the illustrated embodiment. door 228 includes an iil
aun 280 pivotally connected at hinge 232. As shown. ami
280 may include a lever portion 284 which extends rear-

wardlyy

of hinge 232, and wluch may bc dcprcssnl to pivot
door 228 to thc open position. Funhcr, dirt collection
assembly 140 is shown includuig an engagmg member 288 si
positioned to align with lever portion 284 ofarm 280 In use,
engaging men(her 288 ntay depress lever portion 284 of arnt

280 upon connectuig hmidi ac 112 to upright section 108 to
automaticaily pivot door 228 into the open position,
whcrcby opening 260 may be lluidly councctcd to rulc( 272
of supplemental dirt collection assembly 140 In ime aspect,
this may permit a user, who has used handvac 112 when
disconnected from upright section 108, to automatically
empty handvac dirt collection chamber 188 by connectin
handvac H2 to uprigiit section 108 Afterwards, handvac
112 may be disconnected from upright section 108 with an
empty dirt collccuon chamber 188.

If door Z28 is manually nioveable from the closed posi-
tion to thc open posinon then. as cxemphlicd in FIGS. 97a-b
and 98a-h, door 228 may be pnivided with an actuator. e.g,
a mmiually operable lcvcr portion 284. Lever portion 284
may extend doivmvsmdly front door 228 such that lever
portion 284 is user-accessible and user-opemable while hand-
vac 112 is mounted to upright section 108 As exemplified,
lever portion 284 may protrude from the bottom wall 216 of
cyclone bui assembly 136 to provide user-acccssibihtv to
lever portion 284.

As cxnnphlicd in FIGS. 21, 22. 24, 97ii-h. and 98a-b,
whether door Z28 is manually or autontatically opemtble,
door 228 may be biased to the closed position. Iior example,
door 228 may be biased for rotation about hinge axis 236
toward the closed position by a biasing member (not shown),
such as a torsion sprin . This may permit door 228 to close
automatically upon discoiuicctuig handvac 112 from upright
section 108, to prcvcnt ihn from spilluig lyom dirt collection
chaniber 188 and to perniit imniediate use of handvac 112
for cleaning. In alternative embodiments, door 228 may not
be biased toward the closed position liar example, door 228
may remain in the open position upon disconnecting hand-
vac 112 from upright section 108. In such a case. door 228
may rnnaui open until nuinually closed. For example,
rcfcrnng to FIGS. 98a-b, door 228 may remain in the open
position shown until later portion 284 ol'rm 280 is user-
activated to move door Z28 to the closed position
Renmvable Supplemental Dirt ('ollection Assembly

In accordance ivith another aspect of this disclosure,
which may be used by itself or in combination with any one
or morc other aspicn of this disclosure, a surface clcaiung
apparatus has (33 o or morc dirt collcwuou chtunbcrs wherein
ouc of thc dirt collection chambers is optionally removable.
and the surface cleaning appamtus is operable when the
removable dirt collection chamber has been removed
Accordin ly. as discussed with respect to the previous
embodiment. a supplemental dirt collection chamber may be
provulcd on thc up fiow duct or wand of a stick vacuum
clcancr and may be thc nuiin dirt collcctiou clrambcr (c.g.,
it nuiy collect most or all of the scparatcd dirt when thc stick
vacuum cleaner is operated with the suppleniental dirt
collection chmnber in position) This may be referred to as
a large dirt capacity upright mode or a second upnght mode
of opemttion.

Thc supp lnncntal dirt collection chamber may be rcmov-
ablc fiir emptying and to rcconligurc thc vacuiun to a light
weight upright mode or a lira( upright mode of opera(tun.
Once removed. the vacuum cleaner may be operable to
separate dirt and collect the sepamated dirt in another dirt
collection chamber (e.g, the handvac dirt collection cham-
ber). An adi antage of the light weight upnght mode is that
the size and weight of the vacuum cleaner may bc rcduccx(
by rnnoval of the supplemnital dirt colhxuou chamber. Tlus
may bc ol'ssistance when the vacuum claimer is used to
clean around and under funiiture, and when the vacuum
cleaner is to be carried upstairs
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As exemplilicd in FIGS. I and 4, dirt collection assmnbly
140 of upright section 108 may be removably connected to
wand 144 and haudvac 112 'I'his may permit dirt collection
assembly 140 to be removed for emptying, or to operate
apparatus 100 in a li ht weight upri ht mode. It will be
appreciated that„ in alternate embodiment~, wand 144 and
dirt collection assembly 140 of upright ace(ion 108 may be
ililcgldl)V fiillIliX) Or pCrllldllCllt)V CoilllLC(iXI BS a OilC plCCC

assembly
Din col)action assenibly 140 may be reinovably mounted io

to ivand 144 in any suitable fashion In the illustrated
enibodiment, a lower end 292 of dirt collection assembly
140 may be toed onto a lower end 296 ofwand 144. and then
dirt collection assmnbly 140 may bc pivoted about loss cr cnd
292 toward wand 144 aud held in position by a suitable
releasable fastening niechanism

In the illustrated embodiment, handvac )12 may remain in
fluid communication with wand 144 and surface cleaniug
head 104 is bile supplemental dirt collection assembly 140 is
disconnected from wand 144 and removed alto ether fmm zo

apparatus 100. Tlus may pemut dirt collection assembly 140
to be rcutovcd fc.g., for emptyuig or Io opemtc apparatus
100 in a light weight upright mode) without disrupting the
operation of apparatus IUU.

Dpstremn Air 1 reatment Member
In accordance with another aspect of this disclosure,

ivhich niay be used by itself or in combination with any one
or morc other aspects ol Ibis disclusure, mi upstream mr
trentmmit member may be provided. Thc ups(re un air treat-
ment member may be removably connectable upstream of so

the handvac. Iior example. the suppleinental dirt collection
assembly may have one or niore cyclone chambers associ-
ated thereiiith. Accordin ly. when the supplemental dirt
collection assembly is positioned on upri ht section 108
jc.g., up flow duct 144), a supplemental cyclone chmnbcr is
assembly 160 may bc coiuicctcd in scrics or paraflcl st ith the
cyclone chamber ol'hc haudvac. Accorduigly, v,hmi oper-
ated as an upright vacuuni. the surface cleaning apparatus
niay be a dual cyclonic stage surface cleaning apparatus.
When used in an above floor cleaning mode. Ihe handvac du

may be a single cyclonic stage surface cleaning, apparatus.
Typically, thc surlbce cleaning apparatus may bc used as an
upnght vamium cleaner jt.c., with Ihe supplemmital cyclonic
bm assmnbly auuched) for clcamng floors. Tlus may repre-
sent the majonty of area that is to be cleaned. ')lierefore, for d

a majority of the use of the surface cleaning apparatus, it
may be used as a dual stage cyclonic surface cleaning
apparatus.

Ill iiCCordaliCC Wit)1 flllS dSpCCI, Illc'. ilprlgllt SCC(toil illa)'nclude

d Iirst air trcauncnt member lor separatuig al least u

large dirt particles from Ihc mrflow, and Ihc mr treatment
niember of the handvac may be positioned downstream of
the first air treatnleilt meniber for separating small dirt
particles ("fines'*) from the airflow. In this case. Ihe greatest
volume of separated dirt may be collected in the dirt ss
co)Ice(ion chamber of thc upnglu section, aixl a )caser
iolumc of (inca nuiy bc collected m Ihc dirt collection
clrdmber of Ihc handvac. This may rmlucc Ihe rale a! which
the haudvac dirt collection chamber may be tilled. and
reduce the frequency at which the handvac dirt collection io
chamber nuist be emptied. It wifl be appreciated that each
cyclonic stage may be of any design and may be designed to
remove any type ol'hrt.

Ii will bc appreciated that, ui some embodimmits, dirt
SOTtamtcd by thc hundvac may be colicctml in Ihc supple- ss
niental dirt collection assenibly. )n such a case, the dirt
collection region of the handvac may be in communication

16
jailtolllB(1CB)ly'l ltlililua)IV SOICC(1VC)y') w it)1 iI flit Col)CC(loll
region in the supp)entente) dirt collection assembly, which
region may be isolated from the dirt collection clmmber fiir
the cyclonic stage of the supplemental cyclone chamber
assembly.

It will be appreciated that. if air tmvels tluough up flow
duct 144 to handvac 112. when cyclone bin assembly 160 is
connixtcd to ss and 144, mr trai clluig flmiugh wand 144 may
be diverted into cyclone bin assembly 160 and returned to
wand 144 froin cyclone bin assembly 160 downstream of the
diversion. Optionally, in accordance with another aspect
with is discussed in more detail subsequently, and wlfich is
exemphfied in the embodiment of FIGS. 20 and 26, in some
mubodunents thc diversion may occur uutomaucaliy upon
mounting of Ihc supp)cmental cyclone bin assembly 160 to
upnght section 108 I'or example, cyclone bin assembly 160

may include a diversion niember 428 which may be posi-
tionable in the conduit of wand 144 betiveen the upstream
and dicwnstream ends 364 and 360 of wand 144. As shown,
diversion member 428 niay divide wand 144 into an
upstream wand portion 440 and a dowustrciun w mid portion
444 Diversion member 428 may form mi air-tight seal
inside wand 144 for redirecting substantially all air travel-
ling through upstream wand portion 440 into air inlet 3 16 of
cyclone bin assembly 160 In turn. air outlet 320 of cyckme
bin assembiy 160 may disci(urge into downstream wand
portion 444 for travel downstream to handvac 112.

As cxcmphficx) in thc cmbodimmit of FIGS. 5. 12, and 25
supplemental cyclone bin assembly 160, 160 may be any
suitable cyclone bin assembly aud niay include a cyclone
chaniber 3U8 and a dirt collection chamber 141. ('ye)one
chaniber 3()8 may inchide an air inlet 316 for receiving dirty
air from the surface cleaning head, e.g.. via wand 144. Bn air
outlet 320 for discharging air, e.g., to handvac 112. a dirt
outlet 324 for discharging separated dirt into ihrt collection
chamber 141, a vonex Iinder 400 and a cyclone axis 392.
Wand 144 may uicludc an upstream cnd 360 conncctcx) to
surface cleaning head 104. and a doivnstream end 364
cminected to air inlet 316 of cyclone chamber 308

From cyclone bin assenibly 160. the airflow may flow
downstream to handvac 112. Accordingly. handvac cyclone
bui assembly 136 is positioned dowustrciun ol'and ui series
with supp)cmental cyclone bin assembly 160. The air may
bc rcccivcd ui hands ac cyclone bin assembly 136 whcrc
additional particulate matter may be fiirther separated from
the airflow and deposited into dirt collection chamber 188
In many cases, the additional particulate matter separated by
cyclone bin assembly 136 niay constitute less than 30",s of
the total volume ol'dirt separated lbom apparatus 100. and
may conslilutc all or a md)onty of the lines that arc sepa-

ratedd.

Accordingly, dirt collection chmnber 188 may be Ii))cx)

at a lower volumetric rate than supplemental dirt collection
chan)her 141 'I'his niay help to maintain din collection
capacity in handvac 112.

In operation, air exiting air outlet 320 of cyclone bin
assembly 160 may cuter lrdndvac 112 for a second stage of
cleaning by cyclone bui assmnbly 136. As illustmted, hand-
vac 112 may include d nozzle 412 having an ups(rerun cnd
416 and a downstremn eud 42U. When handvac )12 is
connected to upright section 108. upstreani end 416 may be
fluidly connected with air outlet 320 of upnght section 108,
and downstream end 420 niay be fluidly connected with inlet
192 of handvac cyclone clrdmbcr 184.

In operation, air may bc drawn uito dirty air us)et 124 and
enter upstream waixl portion 440. Diversion member 428
may redirect the air traveling througll upstreanl u:and por-
tion 440 to enter air inlet 316 of cyclone chaniber 308 Air
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may travel tluough a&r inlet 316 uu&gent&ally to s&dew all 376
and spiral do&vnwardly toward lower end wall 368, v hereby
dirt may be separated from the airflow and pass thn&ugh dirt
outlet 324 to accumulate in dirt collection chamber 141. 'I he
airflow may then travel downstream into vortex finder 400
and exit cyclone chamber 308 at air outlet 320 at down-
stream m&d 404 ol'ortex Iinder 400. mto m& outlet passage
476. Outlet passage 476 may lmvc a downs&re&un end fluidly
connected to downstream wand portion 444 'll&e air may
travel through downstrean& wand portion 444 to downstreanl 1 i&

wand end 364 into handvac 112 In handvac 112. additional
dirt may be sepamsted from the airflow by cyclone bin
assembly 136 before the air is disci&urged through clean air
outlet 132.

It will bc apprcc&atcd that, in accordtmcc w &th tlus aspect,
cyclone bin assembly 160 may be any suitable cyclone bin
assembly In the example shown in FIII) 5. 12, and 25,
cyclone chmnber 308 includes a k&wer end wall 368. an
upper end wall 372. and a sidewall 376 extendi&tg between
the lower end wall 368 and the upper end wall 372. zo

Preferably. sidewall 376 &s substtmtially cylu&dncal or frus-
troconical &n accordance with convenuonal cyclone chmnbcr
desi n

Din outlet 324 may be fi&rmed as an opening in sidewall
376 for directing separated dirt into dirt collection chan&her
141. In some embodiments. at least a portion of sidewall 376
of cyclone chamber 308 may form a common dividing wall

bc&worn&

cyclone chtunbcr 308 and dirt collection chamber
141. In tlus case, d&rt outlet 324 may be Ibrmed as an
openina in the comn&on portion of sidewall 376 &o

Dirt outlet 324 may be formed at any suitable position on
sidewall 376. In the illustmted exmnple. din outlet 324 &s

positioned at an upper end of cyclone chamber 308 proxi-
mate upper end wall 372 More particularly. the iliustmted
cmbodimcnt u&cludcs a d&rt outlet 324 delinc&1 by a slot 380 &s

in sidewall 376 bordered by upper cnd wall 372. 11us may
incrcasc the capac&ty of dut collection chamber 141. More
specihcally, dirt ntay accun&ulate by gravity from the button&
of dirt collect&on chamber 141 upwardly 'I ln&s. the capacity
of the dirt collect&on chamber 141 may be defined at least in so

part by the position of dirt outlet 324. Dirt collection
clramber 141 &s full when thc level ol d&rt m dirt collection
clramber 141 rises to d&rt outlet 324. Accordu&gly, thc
capacity of d&rt collection chamber 141 is fl&e volume of thc
dirt collection chamber 141 belo&v dirt outlet 324 'll&us. the
capacity of dirt collection chamber )41 nmy be increaswI by
positioning dirt outlet 324 in an uppermost position. such as
proximate the upper end wall 372 of cyclone chamber 308
as six&un.

Altematcly, &n some mnbodimcnts as cxemph(ied in FIG. o

26. )ower end wall 368 may comprise or bc an arrester plate
1280 which separates cyckme chainber 3()8 from dirt col-
lection chamber 141 In this case. dirt outlet 324 may be
formed by a gap between arrester plate 1280 nnd sidewall
376, where dirt particles may fall by gmvity into dirt &s

co)Ice&&on clmmbcr 141.
In accordance with another aspect wluch is d&scussed &n

morc i)cta&l subsequently, as exemplilicd, cyclone chamber
308 may include an inlet passage 384 for redirecting ax&ally-
directed inlet air to tlow tangentially to promote cyclonic ro
action in cyclone chamber 308. An upstream end 38S of inlet
passage 384 may face axially (i.e. substantially parallel to
cyclone ax&s 392), aud a downstream m&&1 (not six&wn) of
inlet passage 384 may I'acc tangenually to cyclone chmnbcr
308. A&r entering upstream cnd 388 of u&lct passage 384 ss
fmm air inlet 316 may travel alono inlet passage 384 and
exit do&vnstreant end (not shown) in a tangential direction.

After sp&raling upwardly around vortex Iiudcr 400 of
cyclone chamber 308. the airflow may enter vortex finder
4UU and exit cyclone chamber 308 through air outlet 320 at
a dov nstream end 404 of vortex finder 400

Handvac cycione chamber 184 may be any suitable
cyclone chamber. In some en&bodiments. cyclone chmnber
184 is substant&ally sinn)sr to cyclone chamber 308. For
example, cyclone chamber 184 may include an a&r u&let 192,
an mlet passage 420, a dirt outlet 200. a vortex finder 424,
a d&rt outlet 2UU, an air outlet 196, and a cyclone axis 248
Air from upright section 108 may axially enter air inlet 192,
be redirected to a tan entiai direction by inlet passu e 420,
spimsl upwardly around vortex finder 424. depos&t dirt into
d&rt outlet 200, and then cx&t cyclone chamber 184 through
a&r outlet 196 at a downstrcmn end ol'ortex Iinder 424.
Modes of Operation

In accordance with another aspect of this d&sclosure,
v hich may be used by itself or in combination w&th any one
or more other aspects of this disclosure. the surface cleaning
apparatus is reconfigurable to operate &n a plurality of
d&ifcrm&t modes of opcrauon. For cxamplc, thc surface
cleaning apparatus may be operable in two or morc of a
handvac mode, a stair-cleanin mode, an above-floor clean-
ing mode, a large dirt capacity upright mode, a lightweight
upnght n&ode. or a dual motor upright mode In some cases,
the surface cleanin apparatus may be reconfi urable
between different modes of operat&on with a single act of
connixt&on or discoiu&ection. Tins may penn&t the surface
cleaning apparatus to bc quick)y reconligured w&th mimmal
&uter&1&pt&ol&

Referring to Fliig 1. 5. and 13, surface cleaning appa-
mtus 100, 152, and 168 are shown in a large dirt capacity
upnght cleaning nu&de. In the large dirt capacity upright
cleaning mode. surface cleaning appamstus 100, 152, and
168 may u&cludc surface cleamng hw&d 104. upnght acct&on
108 u&cia&hug want) 144 &Iud supp)moan&a) d&rt collect&on
assembly 140. and hant)&ac 112. The a&rflow path may
extend from dirty air inlet 124 of surface cleaning head 104
downstreain through &sand 144 and then cyclone bin assem-
bly 136 of handvac 112 to separate dut from the airflow and
deposit that dirt into dirt collection chamber 141 of upright
section 108 an&1'or lrand& ac d&rt collect&ou chamber 188. In
apparatus 152 and 168. cyclone biu assembly 160 &s also
positioned u& thc a&rflow path I'or scparauug aud collectu&g
dirt fron& the airflow and cyclone bin assembly 136 of
handvac 112 n&ay optionally be bypassed as discussed
subsequently.

As exempiified in FIOS. 12 and 12a one or more of the
surface cleaning head 104. upnght acct&on 108, tmd handvac
112 may be rmnovably co&uuxted to each other so as to be
able to be asscmblcd in a number of difli:rent combinations
to provide appanstus 152 with a nun&her of d&fferent modes
of opemtion In some en&bodiments. the wand 144 and
supplemental assembly 140, 160 ofupi)+t section 108 may
also be removably connected to each other to provide
add&tional modes ol'opcrauon. For cxamplc, in thc large d&rt

capncity upright clemnng mode. surlhcc clcamug head 104
may bc ecru&cctcd to upstream end 360 ol'and 144,
downstream end 364 of wand 144 may be connected to al&

a&r inlet 316 of cyclone bin assen&bly 160, and air outlet 320
ofcyclone bin assembly 160 may connected to upstream end
416 of handvac nozzle 412.

Thc huge d&rt capacity upr&ght clean&ng mode as shown
may bc particularly cfli:can c Ibr cleaning large surface areas
(e g. the floor of onc or more rooms). The user may gmsp
handvac handle 464 to steer surface cleaning head )04
across the surface to be cleaned (i.e handle 484 may be a
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dnic handle ol thc surface clcamng appamtus). Thc tall
height 492 of apparatus 100. 152, and 168 provided in part
by the interposition of wand 144 between surface cleaning
head 104 and handvac 112 may permit apparatus 100 to be
operated by a user standing upright. The large dirt capacity
of dirt collection chamber 141 of upright section 108 may
pernnt extended usage ol'pparatus 100 belhre flie dirt
collection cliamber 141 becomes full and must be empncxk

As exempli(ied in lq()S. 4, 5. 12. 12a, 20 and 27-30. and
37-44 dirt collection assembly 140 or cyclone bin assentbly to
160 may be selectively disconnected froin upright section
108 to reconfigure appamstus 100. 152, or 168 from the large
dirt capacity upright mode to a light weight upright mode.
Likewise. dirt collixuon assembly 140 or cyclone bin
assembly 160 may bc sclccuvcly reconnccted to upn hl 1

section )08 to reconhgure apparatus )00, 152. or 168 front
a light weight ntode to a large dirt capacity upright mode.

preferably. reconfiguring the apparatus from the large dirt
capacity upright mode to the light wein/it upright mode may
require only a single user action (e, disconnecting the dirt io
collection assembly 140 or cyclone bui assembly 160 from
thc upnght section 108 may automatically close a rlumpuig
door of the handvac if the diunping door is open and may
also automatically close a diversion member if the vacuunt
cleaner includes a supplemental cyclone bin assembly 160).

As exempliTied in apparatus 100, door 228 which may
have been open in the large dirt capacity upright mode for
collllix'tllig illlt col)i:ctioii clialllbels 188 alii) 141. Iliiiy'lose
au iomat ical ly (i.ix without any further ussr interaction) upon
disconnectin dirt collection chamber 141, to seal buttons io
wall 216 of dirt collection chamber 14). I ixemplary ntecha-
nisms include a biasing member. such as a spring and a
mechanical or electncal drive member drivingly connected
to the door to close the door as supplemental assembly 140,
160 is rcmovox). is

As exempldicd in apparatus 168, ihsconnccting cyclone
bin assembly 160 from wand 144 may au(omatically reroute
the airflow path to extend directly from upstream wand end
360 to doivnstream wand end 364 ivithout the interntediary
diversion to cyclone bin assembly 160. Therefore. the air- so
flow path benveen surface cleaning head 104 and handvac
112 is automatically reconligurcd by disconnccuon of
cyclone bui assembly 160 to rcconiigurc apparatus 168 to
the light weight upnght mode. Accorduigly apparatus 168
may be continually operated w:bile beino reconfiaured

In alternative entbodintents. door 228 of apparatus 100
may be nianually closed as another step before. durin or
after dirt collection assembly 140 is disconnected from
upnghi section 108 to complete the rcconligura1ion 1o the
light weight upnght mode For example, a user may mami- o

ally close (hc door. In other cmbodimcnts, as dcscnbcd in
niore detail below, a diversiicn valve of apparatus 168 may
require manual closure as another step after cyclone bin
assembly 160 is disconnected from wand 144 to complete
the recon(i uration to the li ht weight upright mode. Alter- ss
nately. a single actuator may bc manually operated to close
the door and thc diversion valve.

As cxemphlicd in FIG. 4, apparatus 152 may be recon-
fi unable from the large dirt capacity upright mode to a lmht
weiaht upright mode by disconnecting assembly (40. 160 (o
front wand 144. In some cases. it may be desirable to
momentarily reconh ure an appamstus to the lichtweicht
upnght mode to comp)etc a task (e.g. clemi under an article
ol'umiturc), and afterward recon(igure thc apparatus to the
large dirt capacity upnght mode. In thc illustrated exinnple, ss
the airflow path between surface cleaning head 104 and
handvac 112 persists dunng and after reconfiguration of

apparatus 100 I)urn the large din capacity upnght mode to
the lighnveight upright mode This may permit apparatus
I UU, to be operated contimiously (i e air to continue to travel
between inlet 124 and outlet 132) before, during, and after
reconiiguration to the lightweight upnght mode. In turn, this
may allov, for a quick recon(i uration with little or no
disruption. It 33 ifl bc apprcciatcd that if a cyclone is provides)
in 1hc supplmncntal assembly (c.g, assmnbly 160), there
may be a short period during v hich the diversion valve is not
closed during the transition.

In some cases, recontiguring appamstus 1(N). 152. or 168
from the large dirt capacity upright mode to the liaghtweight
upnght mode may provide a reduction in weight (i.e, by the
rmuoval of dirt col)ex(ion assembly 140 or cyclone bin
assembly 160), and a morc slender prolile Thus, the light-
v eight upright mode may make apparatus I OU, 152. or 168
easier to lift (e.g carry upstairs). and easier to maneuver
under and around furniture and the like I)owever. in this
mode. all of the dirt separated by cyclone bin assembly 136
in the Ii htweicht upright mode is collected in dirt collection
chamber 188. Tluis. apparatus 100, 152, or 168 may have
less dirt col)ex(ion capacity in the lightweight upnght mode
as compared ivith the large dirt capacity upright mode.

Referring now to I'I(IS 31-33. 44a. and 44(3. appanstus
100 and 168 are shown in an above-floor cleaning mode As
illustrated, apparatus 100 and 168 in the above-floor clean-
ing mode include handvac 112 and v and 144. Apparatus
100, 152, and 168 may be rcconligurcd from thc lightweight
upnght mode to thc above-floor clctuung mode by discon-
nectmg surface cleaning head 104 fmm ivand 144 It will be
appreciated that assmnbly 140,16U may be retamed in an
above floor cleaning mode if desired. I lowever. this ivould
add extra v, eight to the appamstus in the above floor cleanin
mode

Referring to FIG. 36a, apparatus 152 is shown ui another
above-floor clcarung mode. As shown, apparatus 152 in an
above-floor cleanuig mode may uicludc handvac 112 mid an
accessory ivmid 145 Accessory wand 145 may be provided
supplementary to wand 144 of upnght section 108. I'or
example. accessory wand 145 may be removably mountable
to a sideivali of upri ht section 108, as shown in FIG. 5. Still
rcfcrnng to FIG. 36a, in the above-floor clctming mode
shown, upstream eixl 360 may provide thc dirty mr uilet, and
downs trciun cnd 364 nuiy be remov ably fluidly connixted to
handvac noxxle 412 Accessory wand 145 niay have any
suitable length 516. I'or example. wand 144 may have a
Ienmh sufficient to permit apparatus 100 to be used as an
upnght vacuum cleaner in the configuration of FIG. 5.
Accordingly. stand 144 may bc 2-4 fi:et long. In contrast,
accessory wand 145 may beshorter than wand 144 (c.g., a
user wants to bc closer to the arcs to be clcancd in mi above
floor cleaning mode) and accordingly accessory w:and 145
may be 6-)N inches.

In the above-floor cleaning mode. the upstream end 496
of v and 144 may provide the dirty air inlet ofapparatus 100,
152, or 168. Thc above-floor cleaiung mode may bc well
suited to clcanuig surlier s above the floor, or more generally
surfaces that arc not substanually honxontal, and for clean-
ing in crevices which surface cleanmg head )04 might be
unable to access. 'I'he wand 144 may provide extended reach
for distant cieaning surfaces (e.g. curtains„and ceilings). An
auxiliary cleaning tool such as a crevice tool. bnish or the
like may bc attached to the inlet end ol'he wand.

Preferably. apparatus 100, 152, or 168 may bc recon(ig-
urcd from thc kgb(weight upright mode to the above-fluor
cleaning mode by a siecle user action disconnection of
surface cleaning head 104 from the upstream end 496 of
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wand 144. This may pcnnit the apparatus to bc quickly
reconfigured with little or no disnlption liar example, the
apparatus may operate continuously before, during, and after
reconfiguration from the lightweight upright mode to the
above-floor cleanin mode This may permit a user to
conveniently reconfimtre the appamtus to the above-floor
clcalung mode to clean a surl'acc uiacccssible m thc light-
weight upright mode, and afica ward rcconligurc thc appa-
ratus to the li htweight upright mode to contimie cleaning,
e g. the floor. 1 I l

In some embodlnlents. the above-floor cleaning nlode
may further include dirt collection assembly 140 For
example, a user may reconfi ure apparatus 100. 152. or 168
from (hc large dirt capacity upnght mode (FIGS. I, 5. and
13) to (hc above-floor cleaning mode by discolulecting
surface cleaning head 104 from wand 144, while maintain-
ing dirt collection assembly 140 in pLace on wand 144 An
abm e-floor cleaning mode of this configuration may pmvide
apparatus 100 with the reach of the nbove-tloor cleaning
mode, and the stora e capacity of the large dirt capacity lc
upnght mode. In some mnbodimcnts. dirt collection assem-
bly 140 may be a onc piece assembly with the wand 144 (i.ix
irremovably connected to wand 144), in v hich case the
wand 144 nlay be an up tiov: duct

Referrin to ill(i 22, apparatus 100, 152. and 168 may be
reconfigured to a handvac mode from any other mode of
operation by disconnectlng handvnc 112 (e.g. from wand
144). As illustrated, thc handvac mode may include lruldvac
112 alone. In thc handvac mode, upstream cnd 416 of noaxlc
412 may pmvide the dirty air mlet Optionally. one or nmre io
accessories (not shown). such as a bnlsh. crevice tool,
auxiliary v and 145 may be connected to nozvle 412 If a
wand 144 is part of dirt collection assembly 140 then an
accessory w and 145 may be provided lvhich is connectable
to Ililxxli: 412. 33

lhc lrandvac mode of apparatus 100 may be lighter,
smaller, and morc agric than the other modes of operation.
I lolvever. the handvac mode may have a smaller dirt col-
lection capacity than the large dirt capacity upright nlode
(FICiS. 1. 5, and 13) for example. 40

In some cases. a user may wish to momentarily disconnect
lumdvac 112 filr usc in the handvac mode (c.g. lo clean a
surlhcc that is morc accessible ui lhc liandvac mode), and
then rcium thc apparatus to thc previous mode. For example,
apparatus IUU, 152. or 168 may be momentarily recoidig-
ured from the large dirt capacity upright mode (I'I(iS I, 5,
and 13) or from the lightweight uplift( mode (FICiS. 27 and
37) to the handvac mode be merely removin the handvac
and aiicrward rimoniigurcd again to flle upright mode.

It may be benciiclal Ibr the dirt collection chamber 188 of o

handvac 112 lo have capacity available I'or use in the
handvac mode upon disconnecting handvac 112 front
upri ht section IUS. I'urther, it may be beneficial for dirt
collection chamber 188 of handvac 112 to recLaim capacity
after reconnecting handvac 112 to upright section 108 Tlus ls
may be achieved by having dttt cullcctlon chamber 188
mnpty into assembly 140, 160 contulually v,bile lruldvac
112 is attached to thc assembly, mamially bclorc removal of
the handvac or upon iemoval of the handvac '(he dirt
capacity may be reclaimed by having, dirt collection chant- ro
ber 188 empty into assembly 140, 160 upon repLlcing
handvac 112 to the assembly (either manually or automati-
cally upon replacement).

An example of such a rcconliguration ls lhscusscd wilh
respect to tlu: cmbodnnent of FIG. 21, In (hc illustrated sl
example, handvac dirt collection chamber 188 has a bottonl
wall 216 that remains open to dirt collection assembly 140

while thc handvac is attached to pem»t dirt from handvac
dirt collection chamber 188 to transfer (e ., by ravity) to
dirt collcmtton chlmiber 141 thcrcby prcvcntlng dut collec-
tion chamber 188 from beiim hi)ed while the apparatus is
used in onc of thc upnght operating modes.

Apparatus 100 may be reconfigured from the handvac
mode to the large dirt capacity upnght mode by reconnectin
handvac 112 to uprigilt section 108. Preferably, reconnecting,
handvac 112 to upright section 108 automatically opens
handvac dirt collccuon chmnber 188 io dirt collection cham-
ber 141 for transferring at least a portion of the dirt, collected
while in thc handvac mode. to dirt collection cliambcr 141
thereby emptying dirt collection chmnber 188 so that dirt
collection chamber 188 is not full when thc handvac ls once
again used in the handvac mode.

In some embodiments, handvac dirt collection chamber
NS does not empty into assembly 140. 160 when attached
to the assembly. manually or automatically. For example,
FIGS. 25 and 26 show exemplary cmbolhmcnts of apparatus
152 and 16S where assenlblies 160 and 188 receive and store
dirt separately at all times. As shown, upnght dirt collection
chanlber 141 may receive and collect dirt separated by
mlxiliary cyclone bin assenlbly 160. and handvac dirt col-
lection chamber Ibb may separately receive and collect dirt
separated by handvac cyclone bin assembly 136

Turning nolv to FI(iS. 123-126, apparatus 152 is shown in
accordance with another mnbodiment As cxemplflied,
handvac cyclone bul assembly 136 may include a plurality
of cyclonic cleaning stages arran ed in series lior example,
and referring to I'ICig 125 and 126, cyclone bin assembly
136 nmy include a first cyclonic cleaning stage 640 arranged
in series upstream from a second cyclonic cleaning stage
644 First cyclonic cleaning stage 640 may include one or
more air outlet(s) 196a winch discharge into air inlet(s) 192b
of second cyclonic clcmluig stage 644.

Referring now to FIG. 127, each cyclonic clcaiung stage
640 and 644 inay include one or more cyclone chambers 184
in parallel. I'or example. cyclonic cleaning stages 640 and
644 may each include one cyclone chamber 184. or may
each include a plurality of cyclone chambers 184. Altema-
tivcly. one of cyclonic cleaning stages 640 and 644 may
include onc cyclone chtunbcr 184 and thc other stage may
include a plurality of cyclone chambers 184 In thc illus-
trated example, first cyclonic cleaning stage 640 includes
one cyclone chamber 184la and second cyclonic cleaning,
stage 644 includes a plurality of cyclone chambers 184b
arran ed in parailel. For exanlple. second cyclonic clennin
stage 644 may include four or morc cyclone chmnbcrs 184b
alriulgcll nl pal Jl le 1.

Second stage cyclone chmnbcr(s) 184b may have any
suitable orientation relative to hrst stage cyclone clmmber(s)
N4a. I ior example, each of second stage cyclone chamber(s)
184b may have an air inlet 192b and an air outlet 196b both
positioned proximate a rear end 648 of the second cyclonic
cleaning stage 644 (reatxs ard with respect to thc inlet of thc
handvac). or both positioned proximate a I'rout cnd 652 of
thc second cyclonic cleannlg stage 644. Altcmatlvely, each
of second stage cyclone chamber(s) N4b nlay have an air
inlet 192 positioned proximate one of the front and rear ends
648 and 652. and an air outlet 196 b positioned proximate the
other of the front and rear ends 648 and 652. In the
illustrated example, second stage cyclone chtunbcrs 184b
are shown ulcluduig mr uilcts 192b at front cnd 648 and air
outlets at rear cnd 652. Tins may rcducc dlrccuonal chan cs
in the airflolv which may reduce backpressure developed
through second stage cyclone chambers I 846 for enhanced

Dyson Ex1001 
Page 147



23
US 11,389,038 B2

24
mrfiow efiicn:ncy As shown, axes 248/I of second stage
cyclone chamber F846 nlay be parallel to axis 248B of hrst
staae cyclone chamber )84a

I landvac cyclone bin assembly 136 may include one or
more dirt collection regions 188. For example. cyclone
chambers 184 of first and second cyclonic cleaning stages
640 and 644 may scparatc dirt ulto onc conunon dirt
collection region 188, or each cycloluc clcalun stage 640
and 644 may include a separate dirt collection region 188. In
the latter case, all hrst stage cyclone chamber(s) 184c may ic
discharge dirt into the first stage dirt collection region 188B,
and all second stage cyclone chamber(s) 184/I may dis-
charge dirt into the second stage dirt collection region 188b.
In thc illustrated embodiment. handvdc cyclone bin assmn-
bly 136 includes onc iirst suigc dirt collection rc lon 188B,
and a plumlity of second stage dirt collection regions lggb,
where each second sage dirt collection region )88/I receives
dirt dischar ed by a respective second stage cyclone chanl-
ber 184b.

Reference is now made to FRiS. 34-36. which shov zo

apparatus 100, 152, or 168 ul a stair-clcalun mode of
operation. As shown, apparatus 100, 152, or 168 in stalr-
cleanin mode may include handvac l)2 directly coiulected
to slliflcc'lc'Bnlflg hc'ld )04 liol'xBnlplc, ix177lc 412 alav
be connected to pivot joint )16 of surface cleaning, head IU4.

The stair-cleanin mode of operation may be especially
suitable for cleaning stairs and the like. where frequent
hfung is required to clean thc dcsircd surface areas.
Handi ac Center of Gravity ul thc Upright Modes

In accordance with another aspect of thi ~ disclosure, Io
which may be used by itself or in combination with any one
or more other aspects of this disclosure, when the apparatus
is in an upright mode and, in particular in a Ltr e dirt
capacity upright mode. the center of gravity of the handvac
may bc located directly above the cyclone bul assembly /or Ii
dirt col)em)ion chamber) of the upnght ace)ion.

As excmplilicd in FIGS 21 and 25, appamtus 100 Is
shoivn in a large dirt capacity upright mode in a stonsge
position. In the illustrated example, handvac 112 is slxown
including a handvac center of cavity 524. As shown. center do

of gravity 524 may be positioned vertically above dirt
collection assembly 140/cyclone bul assemblv 160 between
the front and rear cods 532. 544 Bnd 536. 548 of dirt
collection assembly 140/cyclone bul assembly 160. Prcfcr-
ably. center of gravity 524 is positioned substantially cen-
trally betv een front and rear ends 532. 544 and 536, 548 of
dirt collection assembly 140/cyclone bin assembly Bnd may
be aligned with the wand

Alu:mately, or ui addiuon, as excmphlied. center of
grai lty 524 is positioned between cyclone bm assembly 136 c

Bnd suction motor 204, inside premotor lilter chmnber 556
of handvac 112.
('onfiguration of the Auxiliary Assembly

In accordance with another aspect of this disclosure,
lvhich nlay be used by itself or in combination with any one ss
ol alone other aspects of lhls disclosure, a siilfacc ch anulg
dppdldtus univ have Bn llpllght scchon wuh Bn Bllxlhlliy dirt
collection assembly 140 or mixiliary cyclone bul assmnbly
)60 sized, shaped. and positioned according any one of a
plurality of ditTerent configunstions reLstive to the wand of io
the upripvtt section and the handvac.

In some embodunents, a surface cleaniltg apparatus is
provided having un upught mode whereat the auxiliary
assembly 140, 160 Bnd thc handvac dre positioned on the
same side of the wand. As cxcmpliiied in FIGS. 1. 21, 24, si
45. and 46. auxiliary assembly 140, 160 and handvac dirt
collection chmnber 188 may both extend rearwardly ofv and

144 Referring to FIG. 21, rear cnd 536 ol'irt collection
assembly )40 is shown positioned a rearward distance 364
from wand axis 566. I)ottom wall 216 of dirt collection
chanlber )88 is shown positioned a reaiward distance 376
from wand axis 568. Preferably. distances 564 Bnd 576 are
substmtially equal. In alternative embodunents. distances
564 and 576 may bc ddihrent. For cxumplc, dwuulcc 560
may be grcatcr than distance 576, or distance 576 may be
greater than distance 564 If rear end 536 is at an angle to the
vertical as exemplified, then the handvac Is preferable
designed such that the rear end does not extend rearwardly
past a projection of the line of rear end 536. Accordingly, the
lowest extend to which upright section 108 may be pivoted
ream ardly ls dctenmncd by the auxihary assembly tmd not
thc hiindvac.

In some embodiments. a surface cleaning apparatus is
pmvided having a upri ht mode wherein the auxiliary
assembly 140, 160 and the handvac are positioned on
opposite sides of the lvand. As exemphfied in FIG. 26. dirt
collection assembly 140 of upright section 108 ls positioned
forwardly of wand 144, and hdndvac dirt collection chamber
188 is positionixl rearwardly of wand 144. An advtmtage of
tlus design is that the lveight of the auxihary assembly 140,
160 is on the opposite side of wand )44 from the handvac
and may assist in otTsettin the hand weight of the handvac
felt by B user holding the handle of the handvac.

In some embodiments, B surface cleaning apparatus is
provided having a upright mode whcrc thc auxihary assem-
bly 140, 160 and handi ac dre posltionixl on opposite lcfi and
right sides of the lvand lior exantple, in apparatus 168,
cyclone bin assembly 160 may be mounted to one of the left
or right sides of upri ht section )08. and handvac 112 inay
be onented relative to the upright section 108 such that dirt
collection chamber 188 extends to the other of the lefi or
right sales ol'pught sccxton 108.

In some cmbodunents. the duxihury assembly 140. 160 of
the upright ace(ion surrounds at least a portion ol'hc wmld.
Referring to Fl(iS I, 2), 24. 45 and 46, apparatus 100 is
shown including an upright section IU8 having dirt collec-
tion assembly 140 lvhich partially surmunds wand 144. In
the illustrated example, dirt collection assembly 140
includes B channel 584 lbr rcccivlng ut least a poruon of
wand 144. As shown. charulel 584 muy cxtcnd thc height
588 of dirt collccuon assmnbly 140 between lower and
upper ends 292 and 596 (hanna) 584 nlay also extend in
depth froin front end 532 realwardly tolvard rear end 536

As exemplified, dirt collection assembly 140 includes left
and right portions 600 and 604 on opposite left and right
sales of channel 584. In thc upright mode of apparatus 100,
wdnd 144 BIBv bc iu h:dst pal(tally'eceived ln chtinucl 584,
whcrcby lcl't and right portioits 600 and 604 are positioncx)
to the left and right sides ofivand )44 As shown, a fmnt end
532 of dirt collection assenlbly 140 may extend forwardly of
wand 144. such that at least a portion of wand 144 is
positioned betlveen the front and rear ends 532 and 536 of
dirt collection assembly 140.

In lhc il)ustratix) cmbodimmlt. dirt collection assembly
140 may also surround at least a portion of lrdndvac 112 in
the upright inode ofapparatus IUU. In the illustnsted einbodi-
ment, an outlet end 608 of v and 144 may be received in
channel 584 of dirt collection assembly 140. Accordingly, a
front portion of handvac 112 may extend into channel 584
fiir connection with outlet end 608 of wand 144. In the
illustrated cmbodunent, nozzle 412 and Inlet passage 420 of
handvac 112 may bc posltionixl inside clrdiuicl 584 ol'irt
collection sssembly 140 in the upr)Pt mode of appanstus
100
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UpuJ&t section w&th a Plurality ol'yclones
In accordance with another aspect of thi ~ disclosure,

which may be used by itself or in combination with any one
or niore other aspects of this disclosure, the supplenlental
cyclone bin assembly 160 may have a plurality of cyclones
positioned m series and/or in pamllel in the airtlow path. The
cyclones may bc pos&uoued to thc acmic s&de of die upught
sccnon (e.g., front or back, lcfi or u lu), or on d&flbrent sides
of the upright sect&on (e 8 . one fn& nt and one back or one on
the right side and one on the left side) ln one embed&ment, la
the upright section may use two cyclones and the wand may
be positioned between the tvvo cyclones.

As exemplified in FICiS. 47-51, auxiliary cyclone assem-
bly 160 composes lirst and second supplcmcntal cyclone b&n

assemblies 161, which may bc uid&vidual units or may bc
fc&rmed as a s&ngle unit or housing I&ach cyclone bin
assembly 161 is shown including a cyclone chamber 308
and a dirt collection chan&ber 141 Dirt collection chambers
141 may be combined to form a common repository for dirt
separated by both cyclone bin assemblies 161 or each io
cyclone bin assembly 161 may have a separate dirt collec-
non dumber 141.

1 tach cyclone chamber 308 may be any suitable cyclone
chamber and maybe the same or ditferent. As shown, each
cyclone chamber 3(N nlay include a tangential air inlet 344
proximate upper end 374. and an axial air outlet 320 at a
downstream end of vortex finder 400.

Cyclone b&n assemblies 161 may be posu&oncci in parallel
in the airflow path bctwccn surface clemung beati 104 and
handvac 112. As exempli(ied. the airtiow path may extend &o

fmm surface cleaning head 104 through an upstreanl wand
portion 440. diverge into the mlets 316 of cyclone chambers
308 through cyclone chambers 308 to their respective air
outlets 320. Each cyclone bin assembly 161 may include an
outlet passage 476 connecting a&r outlc(s 320 to downstremn 11

portion 444 of wand 144 where the airflow path convcrges.
From downstream poruou 444 ofwand 144, thc airflow path
nlay extend through handvac 112 and exit out clean air outlet
132

As exemplified. upstream and downstream portions 440 so
and 444 ofwand 144 may be d&vided by a diversion member
712. wluch &s dcscnbcd subscxtuently will respect to a
further altcmatc aspect. A&r traveling downstrmun fiuough
upsucam portion 440 may contact diversion member 712
and be redirected laterally into air inlets 316 of cyclone
chambers 308 Outlet passages 476 of cyclone bin assenl-
blies 161 may conver e to fomt a single airflow path in
downstream portion 444 of wand 144 above diversion
mcmbcr 712
Diversion Valve: B

In accordance w&th &mother aspect of flus d&sclosure,
which may be used by itself or in combination with any one
or more other aspects of this d&sclosure, a diversion valve &s

provided which diverts air tmvellin throu(dt upright section
108 (e.g.„ the wand 144) into the mlxiliary assembly 160 s.
(c.g.. supp)cmental cyclone or cyclones 308). Preferably, thc
d&vers&on valve opcrntes automatically upon lhc aux&fary
assembly 160 bc&ng d&sco&u&cctcd from ancVor co&ulcc&cd to
the su&'t;lce cleanhlg appal i&us

As exemplified &n l&l(i 20, cyclone bin assembly 160 may cc&

be selectively connected to upright section 108 whereby the
airflow path may be reconfi ured to extend through cyclone
b&n assembly 160. S&m&larly, cyclone bui assembly 160 may
be sclectivcly d&sconncmted I'rom upnght secuon 108
whcrcby tlu: mrtlow path may bc reconligurcci to ex&cud ss
through v and 144 fmm end to end witlmut diversion.
Prefembly. the airflow path reconfigumtion is autonlatic

26
upon co&ulcction and/or chsconncct&ou of cyclone bui assem-
bly 160 to upright section (08

In some embodiments, wand 144 niay include a diversion
outlet 7U4 and a diversion inlet 708 positioned betw:een the
upstream and dolvnstream ends 360 and 364 of wand 144.
The diversion outlet 704 and divers&on inlet 708 may be
selectively opened when connecting cyclone bin assembly
160 to upnght scc(ion 108 to reconiigurc the a&rfiow path to
divert into the cyclone bin assembly 160 at diversion outlet
704, mid to return to the wand 144 from cyclone bin
assembly 160 at diversion inlet 7UU. (.Jpright section 108
may include a diversion valve for opening and closing
diversion outlet 704 and inlet 708.

A d&vers&on valve 712 according to a lirst embodiment is
cxmnplflied &n FIGS. 52-5'7. As cxempl&lied. d&version valve
712 may include a sleeve 716 positioned ins&de of wand 144,
and a pedal 720 for moving sleeve 716 between an open
position and a clnsed position.

Sleeve 716 may be a conduit for fluidly couplin
upstream and downstream wand portions 440 and 444 in the
closed posit&on ol'dn crs&on valve 712 (see FICiS 52 and 55)
to bypass diversion outlet and uilet 704 aud 708 Prcfc:rably,
sleeve 716 may be a rigid conduit Alternatively. sleeve 716
may include flexible ancL'or collapsible elen&ants litfec-
tively, sleeve 716 nlay close diversion outlet and inlet 704
and 708 in the closed position of d&version valve 712.
Opt&onally. diversion valve 712 may include one or more
sealing mcmbcrs (c.g. 0-rings) which may lbnu an air-ught
seal between sleeve 716 and upstream w nod portion 440.
and bet&veen sleeve 716 and downstream wand portion 444
to help prevent the escape ofair through diversion outlet and
inlet 7U4 and 708 in the closed position of d&version valve
712

Sleeve 716 may be nu&vable axially alon wand 114
bctwcwn thc closed position (FIGS. 52 Bnd 55) and thc open
pos&&ion (FIGS. 54 ancl 57). Prel'crably, sleeve 716 is u&ovcx(

to thc open pos&t&on automaucally by mount&ng cyclone bin
assembly 160 to upright section 1(N (e g connecting to
wand 144), ancL&or moved to the closed posit&on m&tomati-

cally by dismounting cyclone bin assembly 160 from upright
section 108 (e.g, disconnecting from wand 144). In the
illustrated emboduncnt, slccvc 716 &s drivingly coupled to a

pedal 720. Pedal 720 may be dcprcsscxt to move slccvc 716
from the closed posit&on of FICiS 52 Bnd 55 to the open
position of FI(iS 54 and 57 As shown. pedal 720 may be
positioned axially below sleeve 716 and extend ounvardly of
v and 144 to be depressed by cyclone bin assembly 160
v hen mounting cyclone bin assembly 160 to upri ht section
108 Pedal 720 aud slccvc '716 may be &ntegrally mold&xl, or
sc7&aratcly fomied ancl connected. to move ax&ally up and
down as a un&t.

As exemplified, pedal 720 and sleeve 716 n&ay be mov-
ably mounted to wand 144 for axial movement benveen the
open and closed position. As shown, pedal 720 and sleeve
716 may move dowmvardly from the closed position (FICiS.
52 m&d 55) to thc open pos&uon (FIGS. 54 and 57). In thc
closed posit&on, slee&a 716 may cxtcnd the a&rflow path
d&rcctly across the tlueshold betwcmu thc upstrcmn and
downstream &vend portions 440 and 444 In the open posi-
tion, sleeve 716 may be retracted into the upstream &vend

portion 440 to open diversion outlet 704 and inlet 708, and
thereby pemlit the airflow path to be diverted throng&
d&version outlet 704, cyclone bin assembly 160 and diver-
s&on inlet 708. As shown. divers&ou outlet 704 may be
pos&&ion&xi at a downstream cnd 724 of upstrcmn wand
portiml 440, and diversion inlet 708 niay be positioned at an
upstream end 728 of dolvnstream wand portion 444.
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In on altcmat&vc cmbod&ment, sleeve 716 may have one or

more openings which align& with diversion outlet and inlet
704 and 708 in the open position of valve 712. In the closed
position. the openings in sleeve 716 may be closed by
alituunent with solid wall portions of &vend 144, and d&ver-

sion outlet and inlet 704 and 708 may be closed by align-
ment w&th solul wull poruous ol slecvc 716. In tlus case,
slecvc 716 muy be pos&tinned u&side Ihc upstrcmn and
do&vnstream wand portions 440 and 444 in both the open and
closed positions of valve 712 I I i

Preferably. sleeve 716 is biased to the closed position. I'r
example, valve 712 may include a biasi&tg member which
acts on sleeve 716 to bias sleeve 716 to the closed position.
In thc illustrated example. valve 712 mcludes a spnng 732
wluch acts on pox(al 720 to urge pox(ai 720 and sleeve 716
upwardly to the closed position In alternative embodintents,
sleeve 716 may not be b&ased to the closed position l&or

example. sleeve 716 may include an actuator. such as a
s&vitch or lever„which must be manually activated to move
sleeve 716 to the closed pos&tion or is moved by assembly &o

160 when assembly 160 is rcmovcd.
S(ill rcfcmng to FIGS. 52-57, cyclone bu& assembly 160

n&ay include an engagement n&ember for mating &vith pedal
720 to mount cyclone bin assembly 160 on pedal 720 In the
illustrated exmnple, a cavity 736 is formed in sides all 376
ofcyclone bin assembly 160 forreceivin. pedal 720. In use,
cyclone bin assembly 160 may be set onto pedal 720 such
that pedal 720 &s rcce&vcd in cavity 736. Prelbrably, thc
wmght ol'cyclone bin assembly 160 on pedal 720 is sufli-
cient to overcome the bias of valve biasing meinber 732. and io
move pedal 720 and sleeve 716 downwardly to the open
position In alternative en&bodiments. additional downward
force must be applied by the user to move pedal 720 and
sleeve 716 dov,nwordly against the bias of the biasing
mcmbcr 732 and/or m& actuator, such as a foot pcxlal, may be &s

uulizcd.
Cyclone bin asseu&bly 160 may be toed on(o pcd»i 720

(see e.g.. I&l(iS 53, 56), and then pivoted on pedal 720 into
position (see e g, I'IC)S 54, 57) after pedal 720 and sleeve
716 have ntoved downwardly to the open position. In the so
illustrated example. cyclone bin assembly 160 moy be set
onto pedal 720 w&th cyclone ax&s 392 cxiendm at a (non-
hero) m&glc to wand axw 740. m&d then lowerixl with pedal
720 Io move valve 712 Io thc open position, and iinally
pivoted about pedal 72U toward wand 144 to complete the
connection of cyclone bin assembly 160 to wand 144 An
locking member, such as a latch 744, &vhich may be located
at the end of the upper end or wand 144. may be prov&ded
to secure assembly 160 &n pos&t&on. In some cmboduncnts,
cyclone axis 392 may bc substant&ally parallel to wand ax&s o

740 when cyclone but assembly 160 &s co&u&ected Io wand
(44

('yclone bin assen&bly 160 may include a diversion men&-

her 428 for dividin v and 144 into upstream and down-
strean& wand portions 440 and 444. and for diverti&tg flow
from the upstream wand portion 440 u&to cyclone b&n

assembly u&let 316. Divers&on member 428 may lake any
suitable linn In the illustrated cmboduuent, diversion
member 428 is a substantially flat plate which extends
outboard of s&dewall 376 for pmtn&ding into wand 144 ro
through one of diversion outlet 704, diversion inlet 708. or
another opening into v and 144. Alternatively, diversion
mcmbcr 428 may bc curved to provide a less abrupt change
in mrflow d&rect&on, wh&ch moy reduce thc pressure drop
across thc d&vers&on mcmbcr 428. Opt&onally. &livers&on ss
n&ember 428 may include or interface with a sealing ntentber
(e a. a deformable elastomeric seal) to fi&rm an airt&ght

barucr between upsucam and downstream wand por(iona
440 ond 444. Aitemately. the d&version member may be a
sc7»&rate mcmbcr that is installed as a separate s(o7& when (&.c.

before, during, and/or after) connecting cyclone bin assem-
bly 160 to Ihc» and 144.

As exemplified, when cyclone bin assembly 160 is
mounted to wand 144, as slu&wn in FICiS 54 and 57, air inlet
3(6 of cyclone chamber 308 is connected to d&vers&on outlet
704 for receiving air fron& upstream wand portion 440 into
cyclone cht&mber 308. m&d ou(lct passage 476 &s co+neo(ox(
to diversion inlet 708 for discharging air fmm cyclone bin
assembly 160 in(o downs(ream wand port&on 444

C'ye(one bin assembly 160 n&ay be ren&ovably mounted to
wand 144 by tmy su&table mcchan&sm. Iu the &iles(ra(ox(

embodiment, cyclone bin assembly 160 includes a latch 744
on handle 616 for engaging a tab 746 v hich extends
outwomdly of wand 144. I,etch 744 may be user-operable by
a user pasping handle 616 to release Latch 744 from tab 746
for disconnect&ng cyclone bin assembly 160 from wand 144.
Preferably, biasing member 732 of valve 712 automatically
and unmed&a(ely mo&cs sleeve 716 Io the closed pos&1&on

upon disconnection of cyclone bin assembly 160 to recon-
figure the airflow patlnvay by clos&ng diversion inlet and
outlet 704 and 708.

A diversion valve 712 according to o second embodiment
is exempiified in FIGS. 58-63. Diversion valve 712 is
sim&lar to diversion &elva 712 of FIGS. 52-57 in many
respects except, I'or cx;m&pic that sleeve 716 &s embodied by
a collapsible hose 716 instead of a more rigid conduit

As exemplified, diversion valve 712 includes a collapsible
sleeve 7(6 positioned inside of &vend 144, and a pedal 720
for movin hose 716 been an open pos&tion and a closed
posit&oil.

Slccvc 716 may be a coflapsible condu&t fi&r fluidly
couphng ups(ream m&d downstream wand port&ons 440 and
444 in Ihc closed posi(ion of dn crs&ou valve '712 (scc FIGS.
60 and 63) to bypass diversion inlet and outlet 708 and 712
Opt&onally, diversion valve 712 n&ay include one or more
seals (e.. 0-rin s) wlfich fom& an air-tight seal between
sleeve 716 and upstream wand portion 440, ond between
slccvc 716 and downstrcmn wand port&ou 444 Io help
prcvm&t the escape ol'r Iluough d&vers&on inlet and ouilet
704 and 708 &n Ihc closed posi(ion of d&vers&on valve 716.

In the illustrated en&bodin&ent. sleeve 716 has a fixed-
position upstream end 756 sealed to upstream wand portion
440. ond a downstream end 760 axially movable Inside wand
144 Do&vnstream end 760 may be movable toward upstream
end 756 to thc open pos&tion (FIGS. 60 and 63) whereby
slcevc 716 is parually collapsed w&th downs(res&u cnd 760
pos&(ion&xl &n thc ups(ream wand por(&ou 440 upstrctm& of
diversion outlet 7U4 Downstream end 76U may also be
nx&vable away fmm upstream end 756 to the closed position
(FICIS. 58 and 61) &vhereby sleeve 716 is extended with
downstream end 760 position in the downstream wand
por(&on 444 dow&w(ream of doers&on u&lct 708.

As excmpl&lied, pedal 720 may be drivu&gly coupled to
dowustrctun cnd 760 of alcove 716. Pedal 720 may bc
depressed (e.g by the weiaht of cyclone bin assembly 160)
to move downstream end 760 into the upstream &vend

portion 440, collapsing sleeve 716 into the open position of
FIC(S. 60 and 63. Pedal 720 may also be raised (e.g.
au(orna(ically by acuon ol'b&using mcmbcr 732 upon release
of pedal 720 or pulled upwardly by assmnbly 160) to move

downs (ream

end 760 into thc downstream wm&d pon&on 444,
extending sleeve 716 into the closed posit&on of FIC)S 58
and 6( Alten&ately. a n&annal actuator may be used

Dyson Ex1001 
Page 150



29
US 11,389,038 B2

30
A diversion valve 712 accordui Io a third embodmicnt is

exemplitied in lfl(iS. 64-71. As exemplified, diversion valve
712 may include a diversion outlet door 772 and a diversion
inlet door 776. Doors 772 and 776 may be npened when
cyclone bin assembly 160 is connected to wand 144 for
recontiguring the airflow path to extend tl&rough cyclone bin
assembly 160. Doors 772 and 776 may also bc close&i when
cyclone bui assembly 160 w d&sco&uiccted from w m&d 144
for reconfiguring the airflow path to extend directly across
the threshold between upstream and do&vnstream v and &o

portions 440 and 444
In the illustrated embodiment, doors 772 and 776 are

pivotally niounted to wand 144 for movement between a
closet) posiuon face FIGS. 64 and 67-69) ui v;hich doors 772
and 776 seal d&vers&on ouflct 704 tmd inlet 708 respectively,
and an open position face l&KiS 66 and 71) in &vhich doors
772 and 776 are open to allow air to flow through doors 772
and 776 benveen wand 144 and cyclone bin assembly 160.
Doors 772 and 776 may be pivotally mounted to wand 144
in any suitable manner. In the example shown. doors 772 and &o

776 arc p&votally mouu(cd to wand 144 by a common hinge
780. As shown. door 772 may pivot inwartlly about hinge
780 to&vard a downstream direction, and door 776 may p&vot

inwardly about hinge 78U toward an upstream direction In
alternative embod&nients, each of doors 772 and 776 may be
pivotally mounted to wand 144 by a difierent hinge.

Preferably. doors 772 and 776 open automatically by
co&uuxtu&g cyclone b&n assembly 160 to wmid 144. In thc
illusuatcil cxamplc, cyclone bin assembly 160 mcludes an
inlet nose 784 fi&r push&ng open diversion outlet door 772, &o

and an outlet nose 788 for pushing open diversion inlet door
776 As sho&vn. noses 784 and 788 &nay extend outwardly of
sidewall 376 for projecting through diversion outlet and inlet
704 and 708 respectively upon connecting cyclone bin
assembly 160 to wand 144. &s

Prcli:rably, whm& cyclone bin assembly 160 &s conucctcd
to w;md 144, m& a&rflow path &s lbnued bc(ween rlivcrsion
outlet 704 and a&r inlet 316, and between diversion inlet 708
and air outlet 320. such that the airflow path from upstreant
&sand portion 440 to downstream wand portion 444 &s so
reconfigured to extend tlm&ugh cyclone bin assembly 160. In
the &llus(ra&cd example, connimtuig cyclone bui assmnbly
160 to wand 144 may include puslun noses 784 mid 788
into diversion outlet and u&lct 704 and 708 respectively to
open doors 772 and 776

Noses 784 and 788 may take any suitable fornt. As
exemplified„nose 784 may be fomied as a diversion member
including an inlet passage having an upstream end 792 and
a downstream cnd 796. Ups&roan& mid 792 may cx(cnd uito
want) 144 and I'onn a seal w&th upstream wmiti port&on 440 o

to red&rcc( Ihc airflow &n upstrcmn wand por(ion 440 Io enter
nose 784 toward downstreani end 796. In the illustrated
embodiment, upstreani wand portion 440 includes a sealing
ring 800 adjacent an upstream side 804 of diversion outlet
door 772 onto wh&ch dov nstream end 796 may be seated for &.

formmg an a&rtight seal bctwccn upstream wand port&on 440
and downs(rerun cnd 796 Altcma(&vcly, or &n addition,
upsucam s&dc 804 may u&cludc a sealuig member. Down-
stream end 796 of nose 784 may be integrally fora&CI or
othenvise connected with air inlet 316 so

In the illustrated example. nose 788 is fomted as a
triangular phste which projects ou(tvardiy from air outlet
320. In other mubodnuents. nose 788 may lmve another
suitable form for puslung diversion inlet door 776. such as
a circular or rectangular plate or a rod for example. As ss
sho&vn. when cyclone bin assembly 160 is connected to
wand 144, nose 788 projects into diversion inlet 708 pushing

open diversion inlet door '7'76. Th&s may penn&t air outlet 320
to sealingly abut diversion inlet 708 for funning an airflow
path bet&veen air outlet 320 and downstream wand portion
444 Optionally, a seal St)8 may be pmvided at the interface
between air outlet 320 and diversion inlet 708 for enhancin
tile:ilrttglltllcss of tile collllcc(li&ll.

II w&ll bc apprccia&cd that &n altcrnauvecmboduucn(s,
nose 788 may be formed as an outlet passage, wluch nuiy be
curved similar to nose 784 I'his may niake the change in
a&rtlow direction across nose 788 less abrupt. which may
reduce pressure losses

Preferabiy. &vhen cyclone bin assembly 160 is discon-
nected from &sand 144. doors 772 and 776 automatically
close to reconligurc Ihc airflow passage Io extend directly
from ups(ream &sand portion 440 to downs&rerun wand
portion 444 v, ithout diversion through d&version outlet 7()4
or inlet 708. For exmnple, doors 772 and 776 may be biased
to the closed position by a biasing men&her, such as a spring
In the illustrated embodiment„diversion valve 712 includes
a torsional spring S12. Spring 812 may be positioned to bias
both ol'oors 772 and 776 to the closed pos&t&on. In Ihc
illustra(ed mnboduncnt, spnng 812 &s held ui a spnng
housmg 816 n&ounted to an inside face 82U of diversion
outlet door 772 As shown. spring 812 may have an arm 824
cmtnected to diversion inlet door 776. etfect&vely biasing
doors 772 and 776 away front each other to their respective
closed positions. In alternative embodiments. each of doors
772 m&d 776 may ha& c a scparatc b&asu&g mcmbcr.

A d&version valve 712 accord&ng to a lhurth embodiment
is exemplified in l&I(iS. 72-77. Divers&on valve 712 is
sintilar to diversion valve 712 of I'I(ig 64-71 in many
respects except, for example, the door &vhich selectively
closes diversion outlet 704 and inlet 708.

In the illustrated embodiment, diversion valve 712
includes a door 772. Door 772 may be movable bc(ween a
closed pos&(ion jFIGS. 72 and 75) in wluch door 772 seals
d&version outlet 704 anil inlet 708. and au open pos&I&on

()&i(iS. 74 and 77) in which door 772 is unsealed fro&n outlet
704 and inlet 708 to allow the airflow to pass through
diversion outlet 704 and inlet 708. As exemphfied. diversion
valve 712 may include one door 772 for ck&sin both of
d&version outlet 704 and inlet 708, or separate doors 772 for
d&version outlet 704 and u&lct 708.

As shown, door 772 may bc pivotally mouu(cd to wand
144 in any suitable manner for n&ovement between the open
and closed positions. )ior example, door 772 may be pivot-
ally mounted outside of wand 144 by a hinge 780. In the
illustrated example, door 772 niay pivot outwardly about
h&nge 780 &&way from wand 144 to thc open position, and
may p&vot u&wanfly about lunge 780 toward wand 144 to Ihc
closed pos&t&on. Prel'crably, door 772 w nuinually openablc,
whereby a user may 8 msp door 772 and n&anually move door
772 from the closed position to the open position l&or

example. door 772 may have a lever 840. a handle, or
another gripping member for a user to gmsp for manipulat-
ing thc pos&t&on ol'oor 772.

Once door 772 &s opened, as shown ui FIGS. 73 tmd 76.
cyclone bin assembly 160 may bc connected to wand 144.
In the illustrated embodiment, cyclone bin assembly 16(l

includes a diversion member 428 of the type describe above
v ith reference to FI(IS, 52-57. Diversion member 428 may
be moved into wand 144 through divers&on outlet 704,
d&version u&lct 708, or another opm»ng u& wand 144, for
d&vid&ng wand 144 into an upstream port&on 440 and a
downs(ream portion 444. substanually as dcscnbcd above.

When cyclone bin assembly 160 is disconnected from
wand 144. door 772 may be moved back into the closed
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position I'or rcconligurulg lhc airflow path ui v,and 144 to
extend directly from upstream portion 440 to downstreant
portion 444 without diversion I'or exainple. door 772 may
be ntammlly moved from the open position to the closed
position by hand, or door 772 may move automatically to the
closed position by the bias of a biasing member (e.g a
sprmg).

In some embodiments, door 772 may bc held in thc closed
position by the bias of a biasing member, or by a releasable
locking mechanism (e.g a latch) 'I'his may permit door 772 ul

to form a tmht seal against diversion outlet 704 and inlet
708.

In some embodiments, pedal 720 may be foot operable
and may bc loca(cd close to or on the surface clc umi head.
Angular Surface oi'Upmghl Section I

In accordance with another aspect of thi ~ disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure. a surface cleaning
apparatus is provided having an upright section with a dirt
collection chamber or cyclone bin assembly having a side lo
prolilc thai tapers or narrows from top lo bottom For
cxiunple, Ihc rear mall of lhc supplmncnlal dirt collection
chamber or supplemental cyclone bin assembly may extend
upivsmdly at an acute angle relative to the v and axis such
that the rear ivall is farther fmm the wand axis at the top end
than at the bottom end of the dirt collection chamber or
cyclone bin assembly. An advantage of this design is tliat the
surihcc cleaning apparatus may cxlend under furniture while
providuig a lar e dirt collection capaci(y.

As exemplified in Iq(iS 3 and 7. surface cleaning appa- so

ratus 100 and 152 include an upright section 108 having a
dirt collection chaniber 140 or cyckme bin assembly 160
that extends from a lower end 292, 856 proximate surface
cleaning head 104 to an upper end 596. 860. A rear end 536,
548 oi'uxihary assembly 140060 may extend upwardly ls
from lower end 292 or 856 al a (non-zero) acute angle 848
to wand axis 568 Angle 848 is preferably bctwcen 10 and
70 degrees. and ntore preferably between 20 and 40 degrees.
lior example, a distance 538 benveen wand axis 568 and rear
end 536. 548. measured normal to wand axis 568. may so
increase continually or generally continuously thorn lower
mxi 292, 856 upwardly. As shown, disiancc 538 is greater al
upper cnd 596. 860 than at lower end 292, r 856.
Hands ac with Angled Bottom Wail

In accordance with another aspect of thi ~ disclosure,
which may be used by itself or in combination with any one
or nn&re other aspects of this disclosure. a handvac may be
provided having a bottom. such as a flat bottom wall. for
supporting Ihc bandvac on a horizonial surlace, and which
extends al an acute angle (c.g., bc(ween 20 and 40 dcgrccs) o

away from Ihc inlet nozzle axis, and optionally al about the
in-use orientation of the hand vac. 1his may provide the
handvac with a resting orientation that i ~ closer to or
essentially at the ln-use orientation of the hnndvac. For
example, the in-use orientation of the ltandvac may normally ss
hiivc lhc illlCI ilozzh: BX1S CX(clldillg Bl a diiwllWBld BllglC

rclativc to a horizontal suri'acc to be clcancd. Tlnis, a user
may nol have to substantially rconenl thc handvac upon
grasping the handvac in the resting orientation to reposition
the handvac into the in-use orientation so

Reference is now made Fifh 78, where hnndvac 112 ls
shown resting on a horizontal surface 876. As shown. nozzle
axis 884 extends at an angle 880 to honzontal surface 876.
Angle 880 may be an acute angle wluch may bc betwcmn 10
and 80 dcgrccs, and prefi:rably bclwccn 25 and 65 degrees, ss
ntore preferably between 35 and 55 degrees or benveen 20
and 40 degrees. It will be appreciated that handvac 112 may

bc stably supported ui any suitable manner, with nozzle axis
884 extending at an le 880 to horizontal surface 876 I'or
exaniple, handvac 112 may include one or more support
elements (e.g a wall or feet) ivhich collectively provide a
support for handvac 112 on a horizontal planar surface at a
desired acute an le. and a center of gravity 524 vertically
ahgncd with or bctwccn the support clemcnts Ior stability
when handvac 112 is so supported by the support clement(s)
on the horizontal surface

As exemplified, bottom wall 216 of handvac 112 may
extend at an angle 880 to inlet nozzle axis 884 ofnozzle 412
Bottom wail 216 may be planar. and the plane of bottom
wall 216 may intersect with nozzle axis 884 at an le 880.
Bottom wall 216 may provide a flal plmlar surface for
making broad contiguous contact with horizontal surface
876, or bottom wall 216 may include a plurality of discrete
coiltact points or surfaces ivhicll collectively contact the
honzontal surface 876 to support the handvac 112 (e.g as in
the feet of a tripod. or the wheels of a car). Preferably,
handvac center of ravity 524 is preferably aligned verti-
cally above bottom yell 216 when handvac 112 is supponcx)
on horizontal surface 8'76 by bottom wall 216. Tlus may
pernnt handvac 112 to rest stably (i e statically ivithout
tipping over) on horizontal surface 876 while supported
solely by bottom ivall 216.

Handvac IIZ may have an in-use orientation relative to
honzontal surface 876 at ivhich a user may comfortably
operate handvac 112 during cleanulg T)pically. handvac
112 is most comfortably operated ui an oncntation that does
not require an application oftorque by the user *

s hands ivhen
the handvac 112 is held by handle 484 'I'his may be the case
v here the center ofgmvity 524 of the handvac 112 is aligned
vertically beloiy the user's hand. Accordin ly. the center of
gmvity 524 may be vertically BI)@ted below handle 484 in
comfortable in-usc oricnlauons of handvac 112.

Preferably. center of gravity 524 is aligned vertically
bclovv handle 484 when handvac 112 is supported on hori-
zmttal surface 876. In the illustrated entbodiment. center of
gravity 524 is aligned vertically below handle 484 when
bottom y:all 216 is lmrizontal and supporting handvac 112
on a horizontal surface 876. Thus. the resting orientation of
handvac 112 suppor(cxl by bouom wall 216 on a honzoinlal
surface 876 may bc substantially thc same as thc in-usc
onmllalion of lmndvnc 112. Accordingly, wlmn a user grasps
handvac IIZ by handle 484 and hfts handvac 112 handvac
112 nlay already be in a balanced m-use position with the
center of gravity 524 aligned below the user's hand~.

In many casern handvac 112 may be stored on a surface
bclovv a user*a elbows. A user may angle their Ibrcann
downssardly lo grasp handle 484 of handvac 112. In dus
crise, thc user' fillgcis iilul pBlln lnay bc ilBuildll)'ligncx!
for grasping a handle ivhich is an led fotwardiy of vertical
Iior example, to grasp a vertically oriented handle that is
positioned belolv a user's elboiis a user may need to contort
their y rist to conform to the orientation of the handle.

In thc illustrated cmbodimcnt. Irandlc axis 888 of handle
484 cxtcnds at a (non-zero) forts ard mlglc 892 to thc vertical
(c g., c g. when bouom wall 216 is honzontal). This may
pmvide a comfortable hmidle alignment for grasping by a
user when picking up handvac 112, and when using handvac
112 for cleanin surfaces below the user's elbows. Prefer-
ably. angle 892 is an acute angle of between 10 and 80
degrees, morc prcihrably betwcxn 20 and 70 dcgrces and
most prcfi:rably belv:een 30 and 60 dcgrccs

Bonom wall 216 may be a wall oi'ny component of
handvac I IZ In the illustrated embodiment. bottom wall 216
is a vali of cyclone bin assembly 136. Preferably, bottom
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eall 216 ls a wall of dirt collccuon chamber 188. In thc
example shown, bottonl wall 216 is an openable wall of dirt
collection chamber Pgg lii(i 79 shows another embodiment
of handvac 112 where bottom wall 216 is nil( openable

Referring to FIC). 78. bottom wail 216 of handvac 112
may include front wheels. rear wheels. or both. tVheels may
provide rolhng support for handvac 112 when clmuung
under Ihnuturc, lbr cxamplc. In altcmatwe cmbodunents,
handvac 112 nlay not include w:heels on bottom wall 216 as
shoivn 1 I 1

Ilandle Position
In accordance with another aspect of this disclosure,

ivhich nlay be used by itself or in combination with any one
or morc other aspects of tlus disclosure. a floor cleaning
apparatus is provided having a llandvac with a handle, and
an upright section with a cyclone bin assembly or dirt
collection chanlber with a handle. Preferably. the handles are
centrally aligned with a plane of symlnetry of the apparatus.
This nlay permit the handles to be grasped for a balanced
control of the apparatus For example. the handles may be lo
parallel lo Ihc slane plane of symmetry.

Altematcly, as exemplilicd ul FIG. 2, one handle may be
parallel to a plane of synlmetry and the other transverse
thereto but positioned such that the plane of synlmetry
extends through the tmsnsversely oriented handle In the
illustrated example. handvac 112 includes a handle 484
ivhich extends along a handle axis 888. As exemphfied,
lumdle axis 888 may he ln a venical plane 1044. wluch is
aligned centrally between lcl't and right sides ol'pparatus
100 (i.e . a plane of symmetry) I'unling to ill(i 78, handle lo
484 is shown extending in length between a first handle end
(048 at the upper end 1052 of handvac 112, and a second
handle end 1056 intermediate the upper and lower ends 1052
and 1060 of handvac 112

Returmng to FIG. 2, assmnbly 140 ls shown ulcludulg a li
handle 1064 As illustrated, handle 1064 may have a handle
axis 1068 wluch extends pcrpcndlcularly or trlmsversc to
plane IU44 and handle axis 888. Iiandle 1064 may be
formed in a rear end 536 of assembly 140. liar example,
handle 1064 may be flush with rear end 536 and include a so
concave finger cavity 1072 to facilitate grasping lunldle
1064. Prcfi:rably, hmldlc 1064 is poslnoned laterally cen-
trally simh (hat plane 1044 lntcrscc(s handle 1064, and
optionally bisccts handle 1064 at a mulpoult bctv, cen lrsndlc
ends 1076 and 108U.

I Iandles 484 and IU64 may be positioned on opposite
sides of surface cleaning apparatus 100. For example. handle
484 is shown extending from an upper end 1052 proximate
thc front surface ol'apparatus 100, lmd handle 1064 is shown
cxtcndmg flush with a rear surlacc ul apparatus 100. o

Apparatus 100 may ulclude onc or morc actuator controls
(en. buttons. levers. or switches) for contnllling varimis
functionality such as opemng or disconnected elements, ol'onnectingpower to elements Preferably, at least some of
the actuator controls are positioned on or within finger reach 1.

of a luuldlc to pcnnit thc control to bc acuvatcxl while
grasping flle handle. Tlus may permit sulglc handed opcra-
uon of the funcuon provided by lhc control.

Referriim to lfl(i l. apparatus 100 is slxlwn including a
power sivitch 1084 located on upper end 1052 of handvac io
112 proxinlate first handle end 1048 within finger-reach
when graspin handvac handle 484. As illustrated. power
su i(ch 1084 may be laterally centrally posuloned such (liat
plane 1044 ultersixts and more preferably blsccts power
sw iich 1084 si

Referrin now to ill(isb 15 and 16, apparatus 168 ls
shoivn includin an upright section I (fg having a cyclone bin

assembly 160 with a handle 616, and handvac 112 with
handle 484. As shown. handle axis 1092 of handle 616. and
handle axis 886 of handvac handle 484 may extend in a salne
plane 1096 Preferably. plane 1096 is a vertical plane posi-
tioned laterally centrafly between lefl and right sides of
apparatus 168 as shown. In the illustrated embodiment,
plane 1096 bisccts lumdles 616 and 484.

In the illus(ra(cd embodiment, handvac 112 includes a
power switch 1084 located on upper end 1052 of handvac
112 v hich is bisected by plane 1044 I landle 616 of cyckme
bin assembly 160 is also shoivn including a button 1100 for
releasing latch 744 to disconnect cyclone bin assembly 160
from wand 144. As illustrated, button 1100 may be posi-
tioned laterally centrally between left mid nght sides of
apparatus 168 suCh that buuon 1100 ls biscctcd by plane
IU96
I Iandvac Axial Alignment

In accordance with another aspect of this disclosure,
v hich may be used by itself or in combination with any one
or more other aspects of this disclosure„a plurality ofairflow
path scgmcnm ln the luuldvac may ex(mid ln parallel. In
some cases, tlus may rcducc thc number of bends ul the
airtlow path througil the handvac. which may reduce the
pressure drop across the airfloiv path

As exemplified in llgi 96, handvac inlet nozzle 412 may
extend in length from an upstream nozzle end 416 rear-
wardly alon a nozzle axis 884, handvac cyclone chamber
184 may cxtcnd from;m mr inlet 192 along a cyclone axis
248 to ml air outlc(196, and handvac suction motor 204 may
extend from a motor inlet 1(08 alon a nlotor axis 252 to a
motor outlet 1112

In sonic embodiments, tv o or more of nozzle axis 884,
cyclone axis 248. and motor axis 252 may be parallel. For
example. in the illustrated enlbodiment. nozzle axis 884,
cyclone axis 248, lmd motor axis 252 arc parallel. In some
embodiments, ttt o or more ol'nozzle axis 884, cyclone axis
248. and motor axis 252 may bc co-axial. For example, in
the illustrated embodiment. nozzle axis 884 and cyclone axis
248 are co-axial. In other embodiments, nozzle axis 884,
cyclone axis Z48, and motor axis 252 may afl be co-axial.

In the illustrated embodiment, handvac 112 may include
an clcctncal corulector 1116 for providing power lo an
upstream attachment (e.g. a surface clcalung head). As
shown, connector 1116 may cxtcnd from a front connector
end 1120 along a connector axis 1124 to a rear connector end
1128. In solne embodiments. connector axis 1124 may be
parallel to one or more of nozzle axis 884, cyclone axis 248,
and motor axis Z52. In the illustrated embodiment. connec-
tor axis 1124 ls parallel to nozzle axis 884, cyclone axis 248,
and motor axis 252.

In some embodiments. hundt ac 112 may include one or
nxlre electrical cables 1132 which extend from electrical
cmlnector 1(16 rearwardly to electrically couple electrical
connector 1116 lvith a source of po~er (not shnv n). In the
illustrated embodiment, electrical cables 1132 extend from
clectncal connector 1116 rearwardly along voltcx lindcr
1136 ol'yclone chlmlber 184 toward motor housulg 1138.
As shown, at least thc portion of electrical cables 1132
v hich along vortex finder 1136 across cyclone chamber P84
is parallel to cyclone axis 248
Axial Cyclone Inlet

In accordance saith another aspect of this disclosure,
which may bc usixl by 1(scil'or in combinntlon with mly one
or morc other aspects ol'his disclosure, a handvac may be
plovulcd hllvhlg a cy'clone chanlber with an axial ullet. Tile(
is, the inlet axis may be parallel to the cyclone axis, and
nxlre prefensbly co-axial with the cyclone axis In some
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cases. this may rcducc thc bends ui thc mrflow pa(h tluough
the cyclone. ivhich may reduce the pressure drop across the
cyclone for bauer pncumauc cflicicncy. Preferably, the
cyclone is a uniflow cyclone wherein the air outlet is at the
opposi(e end from the air rulc(. Al(erne(cly. or in addi(ion,
the axial inlet includes a portion that converts the axial tlow
to a tangential flos( v herein the portion is provided within
the dianieter of the cyclone chamber Optiimally. the axial
inlet is parallel to and may be co-axial with the handvac air

111
ililt:(.

As exentplihed in FIC(. 96. handvac cyclone chamber 184
includes an air inlet 192 aud an air ou(lc( 196. As shown. mr
inlet 192 may include an inlet axis 1140 which i ~ parallel to
cyclone axis 248. Air tule( 192 may have a circular section
transverse to axis (140 with an inlet diaineter (144. or
rectangular with a side dimension 1144. Prefbrably, the
cross-sectional area of air inlet 192 is approximately equal
to the cross-sectional area of inlet nozzle 412. Preferably. the
cross-scc(iotml arcs of air uilc( 192 ts bc(wccn 80%-I 2S% of 111

the cross-sectional area of the inlet nozzle 412, more pref-
erably 90/o-120'!o, aud most prcfi:rably 100%-115%.

Preferably. inlet 192 is in fluid conuuunication with an

upsu cern mid 388 of an inlet passage384. Inlet passage 384
niay redirect the axial flow through inlet 192 to a tangential
flow for dcvcloping a cycloiuc monon mstde cyclone cham-
ber 184. Referring to lii(iS 23 and 23a, inlet pa%sage 384
may extend from upstream passage end 388 to downstream
passaae end 396 acmss an arcuate angular extent 1148.
Preferably angular extent 1148 is between 45 and 300", more 10

prcfi:rably between 60 and 2SO', and most prcfcrably
between 90 and 200'.

Rc(Brining (o FICi 96, uilc( pasxdgc 384 ts shown having
a width 1152, and a height 1108 In some embodiments. the
cross-scc(iotml arcs of us(et pasxdgc 384 may bc approxi-
niately equal to the cmss-sectional area of air inlet 192.
Preferably, the cross-sectional area of inlet passage 384 is
betiveen 80%-(25% of the cross-sectional area of the inlet
passage 384. more prefemsbly 90%-120%, and most prefer- do

ably 100/o-f15!o
Vortex finder 1136 may define an outlet passage to air

outlet 196 of cyclone chiunbcr 184. As shown. vortex tinder
1136 mdy bc substantially cyluidncal lmving a diameter
1160 In the illustmted embodmient, the cross-sectional area
of vortex hnder 1136 may be approximately equal to the
cross-sectional area of inlet nozzle 412. For example. diam-
eter 1160 may be approximately equal to diameter 1164 of
inlc( nozzle 412. Pre(i:rably, the cross-ace(tonal area of
iortcx lindcr 1136 ts betwimn 80%-125% of thc cross- 0

Si:1'11011ill ill'i:d Of flli: ltllC1 uozzli: 412o ulorC plell:riibl)'0%-120'%,

and most preferably 100'%-((5%.
Uniflow C ye(one

In accordance with another aspect of this disclosure,
ivhich ntay be used by itself or in combination with any one 11

or morc other aspcc(s ol'lus disclosure, d handvac may bc
provided liavui a cyclone chamber whcrcui thc mr outlet is
d ( (hc op p0 sift: i:llil from tile Sir title(. Ill si1utc i:B sinb (his iuav
reduce the bends in the airflow path through the cyclone,
which may reduce the pressure drop across the cyclone for io
better pneumatic effic(ency. Optionally. the cyclone inlet is
at the front or inlet end of the handvac and may be parallel
10 t11 Ct1-axlill wi(h tllC hauilvBC Bll llllCC

As cxctnphficx( in FIG. 96, himdvac mle( 192 is shown
post(tones( at a lbont eud 220 ol'yclone clmmber 184, and ss
outlet 196 is shown positioned at a rear end 224 of cyclone
chamber 184 Inlet 192 ntay have an inlet axis (140 that ts

36
parallel to the outlet axis 1168 of atr outlc( 196. In thc
illustrated embodiment. inlet axis 114U is co-axial ivith
outlet axis 1168

Optionally, the suction motor axis may be parallel to or
co-axial with axis 1140, 1168. Accordingly„air may tmsvel in
a generally unifoun direction through the components of the
handvac.
Handvac Cyclone Din Coflection Chiunbcr

In accordmice ivith another aspect of this disclosure,
which may be used by itself or in combmation with any one
or more other aspects of this disclosure. the dirt collection
chamber of the handvac may have a dht inlet which is
located at the upper end of the dirt collection chamber when
thc hand vac ts oricntixi for cleaning a floor face e.g.. FIGS.
81 and 103). In adihuon. thc dirt collixuou chamber may bc
shaped to encourage din to collect at another end of the
handvac away from the dirt outlet of the cyckme chamber
fe g, it may extend downwardly away from the dirt inlet)
This may clear the dirt inlet to permit additional dirt to enter.

As exemplified in FICi. 96„dirt may enter dirt collection
chamber 188 flom cyclone Huimbcr 184 (hrough dtr( outlc(
200 Of cyclone chamber 184. In the illustrated embodimcn(,
dirt outlet 20U is at a rear end 224 of cyclone chaniber (84
In use, handvac 112 niay be mirmally oriented with the
nozzle 412 at the front end oriented downwardly for clean-
ing a surface belovv. Accordingly„dirt entering dirt collection
chamber 188 from dirt outlet 200 may fall by gmvity toward
fron( cnd 220 ol'dirt colfccxton clrdmbcr 188 away from dirt
outlet 200. Tlus may help to keep dir( ouflct 200 clear for
subsequent dirt to move throuah dirt outlet 200 during use

In the illustrated embodiment, handvac (12 may be sup-
portable on a horinmtal surface 876 by contact benveen dirt
collection chamber 188 and the horizontal surface 876. For
example. dirt collection chamber 188 may include a bottom
wall 216 for supporting luindvim 112 on honzontal surface
876 Prcfbrably, as thscusstx( previously, handvac 112 is
inclined with nozzle 412 I'acing dow nw ardly when handvac
112 is supported on horizontal surface 876 by bottom wall
216 ln the illustrated enibodiment. bottont wall 216 is
angled dovvnwardly between front end 220 and rear end 224
for orienting nozzle axis 884 downv ardly to horizontal
when handvac 112 is supportixl On honzontal surface 876.
As shown, this may provnlc dir( collection chiunbcr 188
with a wcdgc-hke shape havuig a heigh( 1172 measured
be(wee(1 upper and lower dirt collection chamber walls 226
and 216 which increases from the front end 220 to the rear
end 224.
Pref Motor Filter Housing

In accordance with ano(hcr aspect ol'his disclosure,
which may bc usixl by t(scil'or in combination with miy one
Or lllorc 0(hcr aspects of this illsclosorc, d pic-luoiol filii:1

housmg may be provided in the airflow path between the
cyclone bin assembly and the suction motor for directing the
airflow tluough one or more pre-motor filters contained
therein

As cxcmphlicd in FIGS. 96 and 117, handvac 112 has a
prc-lllotor lll(Cr ChaiubCI 556 Coll(Bllllllg prC-luo(01 fil(Cls
1176 mid 1180. imd a suc(ion motor housuig 1138 conuiiiung
suction motor 204. 'I'he airflov path front inlet nozzle 412 to
clean air outlet 132 may extend downstream from cyclone
bin assembiy 136 to pre-motor filter chamber 556 to suction
motor housing 1138. Tlmt is„cyclone bin assembly 136,
prc-motor lil(cr chamber 556, and suction motor housuig
1138 may be postuoned in the airflow path wt(h pre-mo(or
1 i 1 ter chamber 556 don ns(ream o f cyclone bin assembly 136
and suction motor housina 1138 downstream of pre-motor
filter chamber 556.
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In thc illustrated example. prc-motor lifer chamber 556

extends in height 1184 bets& een an upper end 1188 to a lower
cnd 1192 in thc &fraction of pre-motor filter axis 560. and
extends in depth 1216 between front xvafl 1220 and rear wall
1224. In some embodimmits, cyclone ax&s 248 and motor
axis 252 may be parallel and vertically otfset as shown I'r
example. each of cyclone axis 248 and motor axis 252 may
intersect pre-motor filter chmnber 556 as shown In some
enibodiments. outlet axis 1168 of cyclone chamber outlet

1& i
196 and. motor inlet axis 1196 of motor uriel 1108 may be
parafiel and vertically offset For example. each of outlet
axis 1168 and motor inlet axis 1196 may intersect prc-motor
filter chmnber 556 as shown

In some embodimcnls, cyclone chamber ouflct 196 dis-
charges air from cyclone chamber 184 into pre-nxxtor biter
chamber 556„and pre-motor filter chamber 556 discharges
air into motor inlet 1108. I&or example. cyclone chan&her
outlet 196 may be positioned at the threshold between
cyclone chamber 184 and prc-motor filter chamber 556, and
motor inlet 1108 may be positioned at the tlueshold between
pre-motor filter chamber 556 and suc(ion motor housuig
1138 In alternative embodiments, one or more conduits (not
shoxvn) may separate pre-motor filter chamber 556 front
cyclone chamber outlet 196 and/or motor inlet 1108

In the illustrated embodiment. pre-motor filter chamber
556 extends in length between a front end 1200 and a rear
mxi 1204. As shown, prc-motor lifter chamber 556 may lx&ld

prc-motor lifters 1176 and 1180 in lhe airflow path between
cyclone chamber outlet 196 and motor inlet 1108 fiir tilter- io
ing residual dirt particles remaining in the airfloxv In some
embodiments, pre-motor filter chamber 556 may hold pre-
motor filters 1176 and 1180 in spaced apart relation to fmnt
and rear ends 1200 and 1204. An upstream plenum 1208
may bc prox idcd ui lhc space between upslream pre-mulor is
lifer 1176 and Ibont end 1200. A downstream plmium 1212
may bc provided &n the space bctwccn downstremn prc-
niotor hlter 1176 and rear end 1204 Air entering upstreanl
plenum 1208 front cyclone bm assembly 136 may distribute
across the surface area ofpre-motor filter 1176 for traversing so
filters 1176 and 1180 to dov nstream plenum 1212.

In the ifiustratixl mnboduncnt, cyclone chamber outlet
196 may direct air into an upper poriion of upstream plenum
1208. For cxtunple, cyclone chtmibcr outlet 196 may bc
connected to pre-motor filter chamber 556 proximate upper s
end 1188. In the illustrated embodiment, nutter iiflet 1108
may receive air from a lower portion of downstremn plenum
1212. For example. motor inlet 1108 may be connected to
pre-motor filter chamber 556 proximate lov,er end 1192.
Accoriluigly, prc-motor lifter chamber 556 may be used to o

rxxfircc( lhc air Irom transversely to lhc cyclone imd mulor
axis xvithout requiring conduits having, bends therein
Battery Pov er

In accordance with another aspect of this disclosure,
xvhich niay be used by itself or in combination with any one &.

or more otlmr aspects of'his disclosure, (hc surface cleaning
head or upnght section of'hc surface cleiuung apparatus
may include onc or morc batteries for powcong lhe Iruidvac
when the handvac is connected to the surface cleaning head
or upright section I'he handvac may also include handvac ro
batteries which may poster the handvac when connected to
or disconnected fmm the upright section and surface clemt-
ing head (c.g. in an above-fioor cleanm mode or handvac
mode). When lhc handvac is clcclrically ronnecled lo the
surface clou&in head, thc bat(coca m lhc surface clwinuig ss
head may supplement the batteries in the handvac or be the
sole power source

As cxcmplified ui FI( h 3. sar(bee clearung apparatus 100
(or any other surface cleaning apparatus embodiment dis-
closed herein) niay include one or more handvac batteries
1268 mounted to the handvac 112. and one more supple-
mental batteries IZ72. Suppleniental battenes 1272 may be
mounted to any other suitable component of apparatus 100
other than handvac 112. For exmnplc, supplcmcnlal batteries
1272 arc shown mounted to surface cleaning head 104.
Alternatively or additionafiy. suppleniental battenes 1272
may be mounted to upri ht section 108.

As used herein, the plural term "batteries'* nicaea one or
more batteries. For example. supplemental batteries 1272
may be one battery or a plurality of batteries Similarly,
handvac battcnea 1268 may be one battery or a plural&ty of
batteries. Bat(ci&cs 1272 and 1268 may bc miy su&table I'onn
of battery such as Ni(:ad. NiMII, or lithium batteries. fiir
exaniple. Preferably, batteries 1272 and 1268 are recharge-
able, ho&sever, in alternative embodinientx. one or both of
batteries 1272 and 1268 may be non-rechargeable single-use
batteries.

In the illustrated embodiment, when handvac 112 is
connixtcd to upnghl sew(ion 108, an elcctncal coiuiccuon
may be formed between supplemental batteries 1272 and
handvac 112, e g for powering suction niotor 204

In some embodiments. supplemental battenes 1272 may
provide handvac 112 with enhanced power for generating
greater suction v, ith suction niotor 204 For example, suction
motor 204 may operate in a high power consumpt&on mode.
drawing power from supplemental battcncs 1272, or supple-
mental batteries 1272 and handvac batteries 1268 sinndta-
neously.

In some embodiments, suppleniental batteries 1272 &nay

provide the handvac 112 with extm energy for prolonged
cleaning time between charges. For example. supplemental
batteries 1272 may I&ave a greater energy capacity (e.g.
n&ensured in Wau-hours) than lmndvac bat(ence 1268, such
that handvac 112 may be suslauicd by supplcmcnlal batteries
1272 for a longer operatin time In annie embodiments,
handvac 112 niay draw power fmm both of supplemental
batteries IZ72 and handvac batteries 1268, which have a
greater combined energy stomge capacity than handvac
batteries 1268 alone.

In some embodiments, supplemental baucncs 1272 may
supply power to the hen&I&ac ui prckrencc to thc handvac
batteries 1268 to delay or avoid draining the handvac
batteries 1268 For example, handvac 112 niay draw power
from supplemental batteries 1272 until substantially
depleted before drawing power from handvac batteries
1268. This may conscrvc power in handvac baucrws 1268
fi&r usc when handvac 112 is disconncctcd from supplemen-
tal batlcncs 1272 (e.g. in an above-Hoor clcaiung mock. or
handvac mode of apparatus 100) In annie embodiments,
handvac 112 may never draw pc&ver front handvac batteries
1268 when handvac 112 is electrically connected to supple-
mental batteries 1272.

In some cmbodimcnts, handvac 112 may draw power
from supplemental bat(cries 1272 lo recharge handvac bat-
teries 1268. This may help lo ensure that handvac batteries
1268 are not depleted &chen handvac 112 is disconnected
from suppleinental batteries 1272 (e g for use in an above-
floor cleaning mode, or handvac mode of apparatus 100). In
some cases. supplemental batteries 1272 may recharge
handvac bat(cries 1268 only when apparatus 100 is nol
turned on.

In some cmbodimcnls. supplemental baucncs 1272 may
be recharged whenever the surface cleaning apparatus is
cminected to an extenial power outlet In some cases,
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lumdvac battcncs 1268 may be recharged when handvac 112
is electrically connected to an external poiver outlet (e g.
when surface cleaning head (04 or upright section 108 Is
connected to a power outlet by an electrical cord (not
shown). and handvac 11Z is connected to the surface clean-
in head 104 or upright section 108).

In some nnboihments, onc or morc ol'upplemnital
bot(eucs 1272 and handvac ba(tcries 1268 may bc positioned
in the airflow path 'I'his niay provide cooling for the
batteries so positioned, which may help to prevent the io

batteries from overheating and may improve the pertiir-
mance of the batteries. In the illustrated example. handvac
batteries 1268 are positioned in the airflow path inside motor
housuig 1138. For example, handvac bat(eucs 1268 may bc
positionnl uisidc mo(or housing 1138 bctwcen suction
motor 204 and clean air outlet (32 'I'he air passing over the
handvac batteries (268 may help to keep the batteries 1268
cool

Supplemental batteries 1272 may be positioned in the
airflow path to promote coolmg of the batteries 1272. In the zo

illustra(cd example, supplnncntal bm(eries 1272 arc shown
posi(ionnl uisidc surface cleanuig head 104 ui flie airtlow
path benveen dirty air mlet 124 and downstream end 1240.
'I'he air passin over batteries 1272 may help to keep
batteries 1272 cool

In alternative embodiments, one or both of supplemental
batteries 1272 and handvoc batteries 1268 may be positioned
outside ol'hc airflow pa(h (e.g. (o be cooled passively).
Hands ac Whcxls

In accordance with another aspect of thi ~ disclosure, so

which may be used by itself or in combination with any one
or more other aspects of this disclosure, the handvac may be
provided ixith one or more sets of wheels. and a handle
which may articulate to facilitate different cleonin postures.

As cxcniplilicd ui FIGS. 106-109, surface cleaning appa- Is
rotus 1292 may Include a surlhcc claiming head 104. an
upngh( section 108 (wluch may receive mty assembly 140,
(60 discussed previously). and a handvac 112. An airtlicw
path throuah apparatus 1292 may extend from dirty air inlet
124 in surface cleaning head 104, downstream tluou h so

upright section 108 and then handvac 112 to clean oir outlet
1304. Hpugh( section 108 may uiclude a wand 144 having
an upstream nid 360 duvingly connected to a pivo( lomt 116
of surlbce cleaning head 104, imd a dowiwtream end 364
connected to an inlet nozzle 412 of handvac 112

I landvac 1(2 may include an air treaunent member posi-
tioned in the airflow path be(xveen inlet nozzle 412 for
separating dirt fmm the airflow. In the illustrated example,
handvac 112 includes a cyclone bui assembly 136 including
a cyclone chamber 184, mid a dir( collection cltamber 188. o

Op(tonally. a bottom wall 216 of diri collection chamber 188
niay be pivotally openable for emptying dirt collection
chamber (88

As exemplified, apparatus 1292 may be movable between
an upright stora e position (FICi. 106) in which handvoc 112 ss
is substantially verucally Signed abovesurface cleaning
head 104 and wmid 144 is subs(antially vcrtmally oucnuxk
and an in-usc tloor clcaiung position (FIG. 108) in which
surface cleanin head IU4 is positioned behind surface
clemiina head (04 and wand 144 extends at an angle to Io
vertical.

In the illustmoted example, apparatus 1292 may include a
handle 1340. Handle 1340 may be conncctnl (o vend 144 by
an ann assembly 1344. As shown, ami assembly 1344 may
include a first ann 1348 (outed to a second arm 1352 by an ss
articulating joiilt 1356 I irst arm 1348 inay be connected to
wand 144 and jomt 1356, and second ann 1352 ntay be

connixtcd to handle 1340. Altcmatcly, join( 1356 may bc
used to connect second am( 1352 to wand (44

As shoivn. first ann 1348 may be rigidly connected to
v and 144, and extend transversely to wand 144 I'or
example. first arm 1348 may extend perpendicularly to wand
144 Second ann 1352 may be rotatable about joint 1356
bc(wixn ot less( two posiuons. In thc lira( posiuon (FIG.
108), second arm 1352 may extend at au angle to lirst ann
1348 substantially in parallel ivith wand (44 In the second
position (Fl(i. (U9), second arm 1352 ntay extend substan-
tially parallel to first arm 1348. An actuator (e.g . a button)
1358 may be provided on handle 1340 for toggle joint 1356
between an iuilocked position in which second arm 1352 can
move Is 3th respect (o lira( arm 1348. mid a locked position
iu Istuch thc position of second ann 1352 is fixixi with
respect to first arm (348. Optionally, joint 1356 may be
locked in a nun(her of alternate positions Alternately, joint
1356 may not be locked in the second bent position shown
in FICi. 109.

The first position (FIG. 108) may be suitable for cleonin
opcil atcas %hi:li: vertical clcili'illlcc is ilo( till issue. Thc
second post(ion (FIG. 109) may bc suitable lbr cleanuig
under furniture and the like. where wand 144 must be
lowered to clear the furniture height In the second position,
the orientation of second arm 1352 may permit a user to
gmsp handle 1340 and lower i(and 144 v hite conveniently
standing upri ht.

In some embodiments, hands ac 112 nuiy include onc or
morc I'ron( wheels 1364. Front wheel 1364 may bc posi-
tioned to make rolling contact with a horizontal surface
v hen wand 144 is lowered sufficiently Thus, fmnt wheel
1364 niay assist with supporting, the weight of handvac 112
and pemtit handvac 112 to roil across the horizontal surface.
In the illustrated example, a front end 1360 of bottom wall
216 Is provided with onc or more front wheels 1364.

I( will bc apprccia(ed (ha( if rear eud of assembly 140,160
is tapcrcd as discussed previously, then assembly 140. 160
is configured to peunit the vacuum cleaner to extend further
under furniture than if the assembly (40.160 had the depth
(front to back v:hen in an upright storage position) as the
upper end of the assembly 140. 160
Opcnablc Hmidvac Cyclone Bin Assembly

In accordmicc v ith;mo(hcr aspect ol'his disclosure.
which may bc used by Itself or in combination with miy onc
or more other aspects of this disclosure, the cyclone bin
assembly of the handvac ntay be opened to empty the
cyclone chamber and/or the dirt collection chamber. to
access the pre-motor filter or access a door (o open the
cyclone clmmbcr aud/or (he dirt collixuon clrambcr by
moving par( or all ol'(hc cyclone bui assembly relative to a
minn body ol'hc handvac which include thc suction mo(or
while the parts remain connected together I'or example, the
parts may be pivotallY mounted to cacti otlter

Referring to FICiS. 110o and 1106, front portion 1372 of
hondvac 11Z may be pivotally connected to rear portion
1376 ofhondvac 112 for pn otuig beta cen thc open position
shown and a closed posi(ion. In (hc open position, cyclone
but assembly 136 moy be accessible, c.g. Rir cmp(ying or
cleaning.

liront portion 1372 may be pivotally connected to rear
portion 1376 in any suitable fashion. In the illustrated
embodiment. front portion 1372 is pivotally connected to
rear portion 1376 by a huige 1380 for rotanon about o lunge
axis 1384 be(ween thc open and closed posiuons

In (lm illustra(ed cmbodmien(, I'rout portion 1372 ond rear
portimi (376 separate at the interface be(ween cyclone bin
assembly 136 and pre-ntotor filter chan(her 336 I'or
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example. front port&on 1372 may include cyclone bin assmn-
bly 136 except for second end wall 224, and rear portion
may include pre-motor filter chamber 556 and second end
wall 224 of cyclone bin assembly 136 Accordingly. in the
open position. access may be provided to empry and clean
dirt collection chamber 188 and cyclone chamber 184 of
cyclone bin assembly 136.

Relhrnng to FI(i 116, in some cmboduncnts handvac 112
niay include a handle assembly 3))t) including, handle 484
and suction motor 204 As exemplified, handleassembly 30)) ia
and rear wall 1224 of pre-motor filter cha&aber 556 may be
rentovable from (entirely. or pivotally connected ro) pre-
motor filter chamber 556 as a unit to access rhe pre-motor
Iilicrs 1176 and 1180 &ns&de prc-motor liltcr chamber 556,
c.g. for cleaning or replacement As shown in FIG. 117, &n

sonic emlx&dinients, handle assembly 3))0 may also be
removably connected to rear wall 1224 In alternative
embodiments, handle assembly 3))0 may be permanently
connected to rear wall 1224.
Openable Dirt Collection Chamber 2C

In accordance w&th &mother aspect of ilus d&sclosure,
winch nniy be used by &&sell'r in combuwuon w&th m&y one
or more other aspects of this disck&sure, the supplentental
assembly may 1&ave a top and/or bottom openable portion.

As exemphfied in l&l(ig 111-113, dirr collection assentbly
140 isshown including an upper portion 276 in an open
position. Upper portion 276 may be moveably connected to
(c.g.. p&votally) or removable from din collection assmnbly
140 in any su&table manner. As cxcmphtied, upper portion
276 niay be connected to dirt collection chainber 140 by a &c

hinae 1392 fi&r rotation about a hinge axis I (not shown)
bet&veen the open and closed positions

Upper portion 276 may be retained in the closed position
in any suitable fashion In the illustrated example. dirt
collection chamber 140 includes a laich 1400 fi&r securing &i

upper portion 276 u& the closed pos&uon. Latch 1400 may be
user operable for select&vcly releasing upper port&on 276 for
niovement to the open pos&tion

As exemplihed in l&I(ig 114 and 115, upright section 108
of surface cleaning apparatus 152 is shown including a so
cyclone bin assembly 160. Cyclone bin assembly 160 &s

prcfi:rably opm&able fi&r accessing cyclone chamber 308 and
d&ri collccuon chamber 141, e.g. I'or clemnng or emptying.
Prclhrably, an upper and/or lower port&on ol cyclone b&n

assembly 160 may be openable. In the illustrated embodi-
ment, upri ht section i)f8 includes an upper portion 1408
and a lower portion 1412. As shown, upper portion 1408
may be moveably connected to (e, pivotally connected to)
or remoi able from lower port&on 1412 for movement been
a closcxI pos&i&on (FIG. 114) mid an open pos&uon (FIG. 115). c

Upper portion 1408 may be p&votslly co&u&ected to lower
portion 1412 in any suitable manner In the illustrated
embodiment, lower portion 1412 is pivotally connected to
lower port&on 1412 by a hinge 1416 I'or romtion about a
hinge axis 1420 beuveen the closed and open positions

Upper portion 1408 may be retmned in thc closed pos&tion
in any su&table mruincr. For cxamplc, upper port&on 108 may
ilicludc &I rclcasablc catch Io& select&vclv'ccunng uppi'.&

portion 1408 to lower portion 1412 in the closed position.
I iandvac Cyclone l3&n Assembly Bypass io

In accordance with another aspect of this disclosure,
which may be used by itself or in combination with any one
or morc other aspects ol'lus d&sclosurc, thc cyclomc mr
trcaunm&t nx:mbcr ol'hc lrsndvac may be bypassed when a
supplmnental cyclon&c bin assembly &s prov&ded. 11us may si
prevent accumulation of d&rt in the handvac so that the
handvac may have niore or all of its dirt collection capacity

available when d&sconnccied from thc upnghi section. Alter-
nately or in addition. a pre-motor filter of handvac 112 &nay

be bypassed ivhen a supplemental cyclonic bin assembly is
pmvided. I&or example, the supplemental cyclonic bin
assembly may be provided &Lith a pre-motor filter. The
pre-motor filter may lieve a larger surface area than the
prc-motor lilter of l&andi ac 112. Accorihngly, by bypassu&g
the pre-motor lilier ol l&andi ac 112. thc prc-motor lilicr of
handvac 112 may only be used in an above floor cleaning
nx&de thereby extending the useable time of the pre-motor
filter of handvac 112 before cleaning or replacement may be
&lccricd.

Referring to FIGS. 99-101„handvac 112 may include a
pnmary airflow path 1228 and a bypass a&rflow path 1232.
As showrs pnmary a&rflow path 1228 may extend lbom air
inlet 192 through cyclone bin assembly 136 to suction motor
2U4, and bypass airflo&v path 1232 may extend from air inlet
192 to suction motor 204 bypassing cyclone bin assembly
136 In some embodiments„bypass airflow path 1232 may
extend tlnough the pre-motor filters of pre-motor filter
chamber 556, and in other embodiments. bypass airflow pafl&

1232 may bypass prc-moior filters ol'prc-motor lilicr cham-
ber 556. It will be appreciated that the cyclone and/or the
pre-motor filter of the handvac may be bypassed If both are
b)T&assed, then the handvac may be used to prov&de some or
all of the motive force to dra&v air tluough appamstus 168 but
not any air treatment upstream of the suction motor.

In ihc illustrated cmbodunmit, bypass a&rflow path 1232 is
formed &n pari by a bypass passage 1236. Bypass passu c
1236 may have an upstream end 1238 in airflow conunu-
nication with hmidvac inlet 416, and a downstreani end 124))
in airflov comn&unication with nlotor inlet 1108 As exem-
pl&fied by the embodiment illustrated in FICi. 101. upstream
end 1Z38 may be formed in a sidewall of handvac nozzle
412. and downstream cnd 1239 may bc lbnncd in a wall of
prcmotor liltcr chimiber 556. In some cmboduncnts, down-
stream cnd 1239 may dhrixi mr from bypass passage 1236
into upstreain plemun 1208 for routing bypass airflow path
1228 through pre-niotor fliers 1176 and 118U as shown In
alternative embodiments, downstream end 1239 may direct
a&r from bypass passa e 1236 into downstream plenum 1212
for bypass&ng pre-motor liliers 1176 and 1180

As excmpl&lied, apparatus 168 may include a bypass
valve 1240 fi&r selectively opmnng and clos&ng primary and
bypass

airfloiv

path 1228 and 1232 Bypass valve 124)) &nay

be positioned in any one or more of handvac 112, wand 144,
and supplemental cyclone bin assembly 160. and may tal e
any suitable form. For example. &n some embodiments
bypass valve 1240 may u&cludc components parts positioncx)
in iwo or morc of hand& ac 112, wand 144. and supplemental
cyclone bin assembly 108 wluch coopcraic and &nicmci io
open and close primary and bypass airflow paths 1228 and
1232.

In the illustrated embodiment bypass valve 1240 is posi-
tioned &n inlet nozzle 412 of handvac 112. Bypass valve
1240 may bc movable bein ccn a lirst posit&on (FIGS. 99 and
100) &n wh&ch bypass airflow path 1232 &s closed and
pnmary a&rtlow path 1228 &s open, and a second pos&t&on

(l&I(i. 101) in v,hich bypass airflow path 1232 is open and
primary airflow path 1Z28 is closed

As exemplified in FlfiS. 99-101, bypass valve 1240 may
include a wheei 1242, a door 1244„and an actuator 1246.
Wheel 1242 may be roiatably connixicd to nozzle 412 for
rotat&on about its center. Door 1244 may be rig&dly cun-
ncmtcd io whcml 1242 for rotation as one w &th whccl 1242.
l&or exan&pie, door 1244 and &vheel 1242 may rotate together
as a unit As shoivn, door )244 and wheel 1242 may be
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rotatable between a lirst position (FIGS. 99 and 100) in
which door 1244 seals an upstream end 1238 of bypass
passu e 1236. and a second position (I'ICi 101) in wluch
door 1244 seals an air mlet 192 of cyclone chamber 184.

As exemplified„actuator 1246 may include an upper end
1248 connected to wheel 1242 radially outboard of the
center ol'luxl 1242. Actuator 1246 may be movable
ierticnlly betwccn a lowcrcd posiuon (FIGS. 99 miil 100),
and a raised position (lilti 101) As shown, moving achiator
1246 trom tbe lowered position to the raised position may lil

rotate wheel 1242 and door 1244 clue&vise v hich may
move door 1244 to the second position (FIG. 101) in wluch
door 1244 seals air inlet 192 of cyclone chamber 184.
Further. moving actuator 1246 lbom lie raised position to thc
lowcrcd may rotate whccl 1242 mid door 1244 counter
clockwise which may move door 1244 to the first position
(lil(iS 99 and 1(ll)) in which door 1244 seals upstream end
1238 of bypass passage 1236

In sonic embodunents, actuator 1246 may be biased to the
lowered position (FICiS. 99 and 100). Consequently. door zo

1244 and wheel 1242 may bc biascxl to the lirst position
(FIGS. 99 and 100) in wluch door 1244 seals an upstremn
end 1238 of bypass passage 1236 Actuator 1246 may be
biased in any suitable fashion. such as by a linear coil spring
125(l. In alternative enibodiments. wheel 1242 may be
biased cioclavise in a suitable mmmer, such as by n torsional
sprlllg.

Acxuator 1246 may have a lower mid 1252 winch cxtmids
outside ol'he mrflow path. Lower end 1252 may bc acted
upon to move actuator 1246 vertically fnim the lowered io
position to the raised position for opening bypags airflov
path 1232 and closing primary airflow path 1228 As shown,
when handvac 112 is disconnected from wand 144 (FICi.
99). bypass valve 1240 may close the bypass airflov; path
1232 (e.g. under thc bias of spnng 1250). Further. when is
handvac 112 is connected to wand 144 without supplemmital
cyclone bin assembly 160 (FIG. 100), bypass valve 120 may
also close the bypass airflow path 1232 In each of these
cases, the air entering handvac 112 is directed through
handvac cyclone bin assembly 136 to separate dirt from the sn
airflow. This may permit handvac 112 to operate when
disconnected lbom supplemental cyclone bm assembly 160.

As shown in FICi 101, when handvac 112 and cyclone bin
assembly 160 arc both cotutcctcx) to wand 144, an upper cnd
1254 of cyclone bin assembly 161) (handle 1254 in the
illustrated example) may push against actuator lower end
1252 thereby moving actuator 1246 upwardly. This mny
rotate wheel 1242 and door 1244 counter clockwise. open-
ing bypass airflow path 1232 and closuig pnmary airtlow
path 1228. As shown, nir cxituig cyclone bui assembly 160 n

may usvcl tluou h bypass airflow path 1232 toward simtion
niotor 2(I4 bypassing cyclone chamber 184. 'I'his may perniit
supplemental cyclone bin assembly 160 to separate and
collect dirt from the airflow path instead of handvnc cyclone
bin assenibly 136 In turn. this may inhibit dirt accumulation s.
in handvsc dirt coflcction chtmibcr 188, which may help to
maxumze tlu: available dirt collection capacity of lruidvac
dirt coflection chamber 188 when the user chooses to
disconnect cyclone bm assembly 161)

In the illustrated exaniple, lower end 1252 is sloped. 1'lus to
may pemtit supplemental bm assembly 160 to be toed into
wand 144 and then rotated horizontally towards wand 144 to
complete the connection with wmid 144, whcrcby thc upper
cnd 1254 of supplemental bui assembly 160 may ride the
slope of lower mid 1252 to push actuator 1246 upwardly ss

Accordingly, bypass valve 1240 may be actuated to
reconhgure the airfloiv path through handvac 112 automati-

cally upon conncctuig nnd ilisconnccting supplcmenuil bin
assembly 160 from airflow conununication with handvac
112. For cxamplc, bypass i alve 1240 may be biased to cluse
bypass airfloiv path 1Z32 whenever handvac 112 is not in
airfloxv conunuiucauon with supplcmcntal bin assembly 160
so that the air treaunent member of handvac 112 may
separate dirt from the airflow. Similarly, bypass valve 1240
may be configured to open bypass airflow path 1232 and
close primary airfloiv path 1228 whenever handvac 112 is in
airflow conuuurucauon with supplemental bui assembly 160
so that the air treatment member of handvac 112 does not
separate and store chit from the airflow.

I'he follnwing is a description of numerous embodiments
of surface cleaning apparatus 168. In thc ligures assoctatcxl
v ith snme embodiments, a bypass valve 1232 and/or a
diversion valve 712 may be represented schematically. It
will be appreciated tlmt the enibodiments may be practiced
using the bypass valves 1232 and/or diversion valves 712
dcscribcd above. or other suitable valves

Referring to FICi. 102, in some embodiments supplemen-
tal cyclone bin assembly 160 may uiclude one or more
pre-motnr filters 1256 (herein after referred to as pre-motor
filter 1256 in the singular) positioned in thc airflow path.
Preferably. pre-mntor tilter 1256 is positioned downstream
of cyclone clmmber 308. As shown, prc-motor tilter 1256
may be positioned benveen cyclone chamber air outlet 321)

and outlet passage 476.
ln snme embodiments. pre-motor filter 1256 niay separate

fine dirt particles from the airikiw in substitution Iiir the
prc-motor liltcrs 1176 snd 1180 ol'audvac 112 As shown,
bypass valve 1232 may divert air from supplemental cyclone
bin assembly 160 into a bypass airflow path which bypasses
handvac cyclone bin assembly 136 and pre-motor filters
1176 mid 1180. For cx;miplc. dog nstrcnm cnd of 1239 of
bypass passage 1236 may direct the bypass airflow path
123Z to downstream plenum 1212 for bypassing pre-motor
filters 1176 and 116(l.

It ivill be appreciated that a pre-motor tilter will have a
certain liltcnng capacity of line particles at wluch pouit the
filter should be cleaned or replaced. By incorporating a
prc-motor lilter into the supplemental cyclone bui assembly
160, and using tlus tilter whenever the supplcmcntal cyclone
bin assembly 160 is connected to the handvac, the filtering,
capacity of the handvac pre-motor filters may be preserved
This may pemtit extended use of the handvac pre-motor
filters before they require cleanmg or replacement.

It xvill also be apprcciatcil that thcrc will bc a measurable
prcssure drop across a prc-motor liltcr placed in an airflow
path. If positioned ui scncs. too many iiltcrs may pmducc a
pressure drop that materially reduces air flow at the dirty air
inlet By filtering the airflow alternately by the supplemental
pre-motor filter IZ56 and by the hnndvnc pre-motor tilter
when the handvac is used without assembly 140. 160
attached the operational lilh of the handvnc prc-motor Iiltcr
may bc extended.

As cxcmphlied in thc altenratc embodiment ol'IG. 103,
surface cleaning head 104 may include a second suction
motnr 1258. Secnnd suction motor 1258 may operate in
parallel with or altentately instead of handvac suction motor
204 when handvac 112 is attached in flov conununication
with surface clcamng head 104. For cxamplc, a ponion ofair
exiung supplemental cyclone bin assembly 160 may procecxl
to lmndvac suction motor 204 and a ddlhrent portion may
pmceed to second suction motor 1258 In the illustrated
embodinient, a second airfloiv path 1260 fnim diversion
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&elva 712 to second suction motor 1258 &s I'onncd by an
airflo&v conduit (262 wh&ch connects diversion valve 712 to
surface clean&ng head 104

As shov n. when supplen&ental cyclone bin assembly 160
is in airflow communication with handvac 112, the airflov
path extends through the air treatment member(s) of supple-
mental cyclone b&n assembly 160 (e.g. cyclone chamber 308
and prc-motor liltcr 1256) m&d then d&vidcs u&to iwo parallel
air flow paths (232 and 1260 liypass airflow path (232
directs one portion of the a&rfk&w to the handvac suction io

n&otor 204 bypassing handvac cyclone chamber 184 (and
optionally bypassing handvac pre-motor filters 1176 and
1180), and second a&rflow path 1260 directs a second portion
of thc a&rflow path to thc second suciion motor 1258 u& head
104. 1

It will be appreciated that suction motors 1258 and 204
operatin in parallel n&ay generate greater suction at surface
clem&ina head 104 than any ime of suction motors 1258 and
204 may genemte operatin alone. This may also pemtit
supplentental cyclone bin 160 to include a pre-motor tilter io
1256 ha& ing greater surface arcs 0&m& the prc-motor lilicr of
thc handvac, w herc the add&t&o&ml pressure drop due to the
use of nvo pre-motor hlters n&ay be compensated for by the
enhanced suction generat&on of the parallel motors 1258 and
204

As exemplified in the alternate embodiment of Fit h 104a,
supplemental suet&on motor 160 may include a second
suction motor 1258 wh&ch may operate in the same way as
the mnbodinu:nt ol'IC) 103. Sioond sue(&on motor 1258
may operate in parallel with handvac suction motor 204. I&or &o

example. a portion of air exiting supplemental cyclone
chamber 160 may proceed to handvac suction motor 204 and
a different portion may proceed to second suction motor
1258. In the illustrated embodiment. a second airflow path
1260 Ibom outlet passage 478 to second suction motor 1258
is formed by an B&rflow conduit 1262.

As shown, when supplemental cyclone bu& assembly 160
is in airflow communication with handvac 112, the airtlow
path extends tl&rough the air treatment member(s) of supple-
mental cyclone bin assembly 160 (e.g. cyclone chamber 308 Bo

and pre-nu&tor filter 1256) and then divides into uvo parallel
mr flow paths 1232 Bnd 1260. Bypass airflov, pafl& 1232
d&rccm onc portion ol ihc a&rllow tu ihe handvac suction
motor 204 bypass&ng lrandvac cyclone chmnbcr 184 (and
optionally bypassmg handvac pre-inotor filters 1176 and
(180). and second airflow path 1260 directs a second portion
of the airflow path to the second suction motor 1258.

As slm&vn. second suet&on motor 1258 may be positioned
below d&rt collccuou chamber 140 and cyclone clwmbcr 308
ol'upplcmcntal cyclone b&n assembly 160, and sioond o

suction motor 1258 may bc vc&t&cally Bligncii above surface
cleanin head (04 This may help to lov;er the center of

ravity of the apparatus (68 for enhanced stability against
t&ppnlg.

In some embodiments, a pre-motor filter may be posi- &.

honed u& each of bypass air(low path 1232 mtd second
mrflow path 1260. as shown. For example, a prc-motor filter
1256 may be pos&tioncd &n thc sccoml a&rflow path 1260
bet&veen outlet passage 478 and second suction nx&tor (258,
and bypass airtlo&v path 1232 may direct the airflow tl&rough io
handvac pre-motor filters 1176 and 1180. In the illustmted
embodiment. pre-motor tilter 1256 ic shown positioned
below d&rt collect&on chtm&bcr 140 ol'upplemental cyclone
b&n assembly 160.

In Bltcmat&vc mubodnuenis. air cx&un cyclone chmnbcr s&

308 may pass through a common pre-motor filter before
dividing between the second airflow path (260 and bypass

46
a&rflovv path 1232. For cxtunple, &n FIG. 104b prc-moior
filter (256 is shown positioned downstream of cyclone
chan&ber 3((8 and upstrean& of outlet passage 478. As shown,
bypass airflo&v path 1232 may bypass handvac pre-motor
filters 1176 and 1180. This may pemut the filtmtion capacity
of handvac pre-motor filters 1176 and 1180 to be preserved
fi&r usc when supplemental cyclone bin assembly 160 &s

d&scouncctcd Ibom airflow commun&cat&on w&th handvac
112 In alternative embodimentg pre-motor filters (176 and
1180 may be positioned in the bypass a&rflow path 1232

As exemplified in lil(i (05B d&rt collection chamber 140
and cyclone chamber 308 may be removable as a sealed unit
from wand 144 and second suction motor 1258. For
cxiunplc, second suction motor 1258 may bc mounted or
rc&llovablv &110&&uteri (0 w Bail 144 so thai ih&t coflcct&on
chan&ber (40 and cyclone chamber 308 may be removed
v bile second suction n&otor (258 remains n&ounted to &vend

144 'I'his may permit cleaning and/or emptying of dirt
collection chamber 140 and cyclone chamber 308 (e.g.
carry&n the same to a arbage bin to dump the&r contents)
w&thou( having io carry second sucuou motor 1258 (winch
may lmvc B non-uiv&al weigh(). Also, assembly 160 may be
removable as a unit to convert the apparatus to a lightweight
or above floor operating n&ode

As exemplified in l&l(i. 1(8. the a&r treatment members of
handvac 112 and supplementary cyclone bin assembly 160
may operate in parallel. For example, handvac 112 and
supplementary cyclone bu& assembly 160 may sc3&t&mtc d&rt

from nnitually cxclus&vc portions of thc a&rflow entcung
dirty air inlet (24

In the illustrated example. v and (44 n&ay define two
a&rflow paths A first airflow path 1428 may be formed by a
first division of wand 144 and may direct airflow movin
therein to suppiemental cyclone bin assembly 160 for clean-
iug, Bud (hen from supplemental cyclone but assembly 160
to bypass Birflow path 1232 of haudvac 112 A sioond
airflow path 1432 may bc Ibmu:d by a second ihv&sionol'and

144 and n&ay direct airflo&v moving therein to primary
a&rtlow path 12Z8 of handvac 1(2 for cleaning by cyckme
bin assembiy 136.

As exemplihed. dirty air enterin dirty air inlet 124 may
d&vale into two airflow s ai wand upstream cnd 360 and then
travel tluough thc lira( and second a&rflow paths 1428 and
1432. D&rt may be sepamt&x( from each B&rflow stream by B

diiferent one of supplen&entary cyclone bin assembly (60
and handvac (12 In the illustrated emlx&din&ent, the two
a&rflows may recombine in pre-motor filter chamber 556.
For example. the two airflows may recombme at the
upstream plenum 1208 so thai both airflows pass tluough
prc-motor filters 1176 Bnd 1180 bcforc exiting tluough
suction motor 204. In alieurativc cmbodunents, thc two
a&rtlows may recombine at the downstrean& plenum 12(2
l&or example, supplen&ental cyclone bin assen&bly 160 may
have its own pre-motor tilter for filtenng the air of the (irst
a&rflow path 14Z8.

In some embod&ments. surface clcanu&g apparatus 168
&In&y'lcluilc two 0»1&o& i: s&ici&on &1&otors opi:rain&g u& scncs.
In onc aspect, ih&s may enlrancc the sucuou ai d&riy a&r u&let

124 and/or compensate for suction loss from additional or
higher etficiency air treatment men&hers.

Referring to FICiS. 119a and 1196. a second suction motor
1258 may be positioned in the airflow path betv een dirty air
inlet 124 and handvac 112. For cxamplc, second sue(&on
motor 1258 may bc a d&riy a&r suet&on motor pos&tioned in
surface cleaning head 104. As shown, d&riy a&r euicnng duty
a&r mlet 124 may be drawn through second suet&on motor
1258 before the airflow is cleaned by supplemental dirt
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collect&on chamber 160 and/or Irdndvac 112 and d&scharged
through handvac suet&on nlotor 204

lteferri&m to I'l(i 120, second suction motor 1258 may be
a clean air motor positioned downstream of handvac suction
motor 204. As exemplihed. motor outlet 1112 of handvac
suction nlotor 204 may be fluidly connected to second
suction motor 1258 u& surl'acc clcamng head 104 by an
mrflow path 1436. As shown, airflow pa&h 1436 may be
formed by a conduit 1440

Referrin to )1G 12 la, in some embodiments second &o

suction motor 1258 nlay be positioned in supplen&entary
cyclone bin assembly 160. For ex&unPI. second suction
motor 1258 may be positioned below dirt collection cham-
ber 140. As sho&in, airflow path 1436 from motor ou&lct 1112
may direct air lrom suction mo&or 204 Io second suction
motor 1258 in supplenlentary cyclone bin assembly 160. I&or

example. conduit 1440 may extend from &notor outlet 1112
to second suction motor 1258 ('onduit 1440 may take any
suitable fi&rm. For example, conduit 1440 may be a ngid
conduit as shown. Alternatively. FI(h 1216 shows an lo
cmbodimcnt &&herc condu&t 1440 &s a flcx&ble hose.

In some mnboduncn&s, when handvdc &s conncmlcd w&lh

supplemen& cyclone bin assen&bly 160, handvac 112 may not
be positioned in the airflow path through the surface clean-
ing apparanis. I&or example, a&r entering the dirty air inlet
124 of the surface cleaning head may be cleaned by the
supplementary cyclone bin assembly 160 and discharged
without cicr pass&ng through handvac 112. In Ilus way,
lumdvac 112 may ac& as a handgrip for mampulating and
s&eering surface cleaning apparatus 168 in the upright n&ode &o

but not as an air cleaning implement
In some embod&n&ent, as exemplified in FI(i 122, the

handvac nlay be bypassed when assembly 160 is attached to
upright section 108 As exemplified, air entering dirt air inlet
124 nial'li&vc through w&uld 144 Io supplemental cyclone &i

b&n assembly 160 and be d&scharged w&thout moving
tl&rough lmndvac 112. For cxamplc, thc airflov, path Ihrough
surface cleaning apparatus 168 may direct all air fron& d&rty

air inle& 124 through wand 144 to cyclone chamber 308 to
outlet passage 476 to second airflow path 1260 to suction do

motor 1258 of supplemental cyclone bin assembly 160,
wluch nu&y d&schargc the a&r to thc outs&dc cnv&ro&unen&.

Sfill rcfi:rring to FIG. 122, in some cmbodimcn&s thcrc
may bc a plural&ty of sucuon mo&ors in sencs. In thc
illustrated enlbodinlent, surface cleaning head 104 includes
a suction motor 1258 positioned in the airflov path between
dirty air inlet 124 and wand 144. In alternative embodi-
ments, suction motor 1258 may be the only suction motor in
thc airflow path.

Wh&lc the above dcscnpt&on provides examples of the o

cmbodimcnts. it w&ll bc Bpprcc&a&cx) tha& some Ibaturcs
and&or fiu&enon& of the described embodi&nants are suscep-
tible to modification w&thout departing from the spint and
principles of operation of the described embodiments.
Accordingly. what has been described above has been s.
intcndcxl Io bc illus&ra&&vc of the u&vcnnon and non-linuting
dnd ii w&11 be understood by persons skilled u& Ihc art Iha&

o&hcr vanants and mod&lien&iona mdy bc made wi&lx&u&

departin fmm the scope of the invention as defined in the
claims appended hereto The scope of the claims six&uld not io
be limited by the preferred embodiments and examples. but
should be given the broadest interpretation consistent with
thc dcscnp&ion as a whole

11&c invention clauncd &s:

1. A su&fiicc ch annlg Bppaldtus conlpl1snlg: si
(a) a surface cleamng head having a front end. a rear end,

a dirt a&r inlet and a cleaning head air outlet;

(b) a ngul a&r flov, condui& hav&n a rig&d w&md inlet cnd
having an air inlet in conununicable w&th the cleaning
head air ou&lc&, a ngid wand ou&lc& end m&d a longi&u-

dinally extending conduit axis. the rigid air flow con-
duit is movedbly mountable to thc surface clca&ung
head benveen an upper posit&on and an in-use floor
cleaning position in lvhich the ngid a&r flow conduit
extends at an an le &o the vertical, the rigid wand outlet
end having an air outlet: and,

(c) a hand vacuum clc;mcr rcmovably mountable Io Ihe
rig&d &vend outlet end, the hand vacuum cleaner bavin
a front cnd, a rear cnd. an upper end. a lower cnd and
a hand vacuunl cleaner air inlet. the hand vacuum
ch:Bncr conlprlsnlg:
(i) a main body comprising a handle and a suction

motor and fan assenlbly, the suction motor and fan
assembly havina a suction motor ax&s of rotation, the
handie having a hand ~ip portion, a first handle
portion m&d a second handle poruon, thc lirst handle
portion is mounted to the ma&n body at the location
ol Ihe suction motor and fan assembly,

(i&) a first cyclonic stage provided at the fmnt end of the
h&uul vacuunl clcdncr, Ihc lira& cvclonlc &loge hBvnlg
a front end, a rear end and a cyclone axis of mtation
extends between thc Iron& m&d rear m&ds of thc (irs&

cyclonic stage: and.
(i&i) a second cyclonic sta e having a front end, a rear

end and at least one second stage cyclone having a

cyclone axis of rotation that extends between the
front and rear m&ds ol Ihc second cyclonic slageand
the rear end of the second cyclonic stage is rea&ward
ol Ihe rear cnd of Ihc first cyclo&uc ~ &age,

wherein the suction motor is positioned rea&ward of the
lira( cyclon&c s&dge, and

wherein, when the hand vacuum cleaner is nlounted to the
rigid &vend outlet end. handle is drivingly connected to
the surface cleanin head.

2 The surface cleaning apparatus of claim 1 v& herein the
suc&ion mo&or and lnn assembly ax&s ol rotauon u&&crsecls

the hmdle.
3 Thc surface clcanmg apparatus ol'ia&m 1 further

conlprlshlg &1 fingc& rcccivhlg inca posit&on&xi bc&ween Ihc
handle and the main body and a first portion of the finger
rece&ving area is positioned rearward of the suction motor.

4 The surface cleaning apparatus of claim 3 wherein a
second portion of the finger receiving area is positioned
above m& upper cnd of Ihc mrna body.

5 Thc surface cleaning apparatus of cia&m 3 wherein Ihe
suc&ion mo&or and lnn assembly ax&s ol rotauon u&&crsecls
the handle

6 The surface cleaning apparatus of clainl 5 &vherein
when the hand vacuum cleaner is onented such that the
cyclone axis of rotation extends horizontally and the upper
m&d of the lmnd vacuum clc;mcr above thc lower end of thc
hand vacuum clcancr, the second handle port&on is posi-
t&oned above the sucuon mo&or

7 the surface cleaning apparatus of cia&n& I wherein
v hen the hm&d vacuum cleaner is oriented such that the
cyclone axis of rotation extends horizontally and the upper
end of the hand vacuum cleaner above the lov er end of the
hand vacuum cleaner, Ihc second handle pornon is posi-
t&oned above thc sucuon mo&or.

8 Thc surface cleaning apparatus of cia&m 6 wherein Ihe
first portion of the handle is mounted to a rear end of the
main body.
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9. TllC surIBCC ch Blltllg Bppalatus of CIB!lit I wllClenl tllC

firrt portion of the handle is mounted to a rear end of the
main body.

10. 'I he surface cleaning appamtus of claim I wherein the
handle is also attached to a sidewall of the main body.

11. The surface clearung appamtus of claim I wherein
handle is attached to thc main body at two locations.

12. The surface cleaning apparatus of clmm I whereut the
rigid wand outlet end has an outlet end electrical connector,
the hand vacuum cleaner further comprises a hand vacuunt tc
cleaner electrical connector provided adjacent the hand
vacuunt cleaner air inlet. and the hand vacuum cleaner
electrical connector is reise scab ly engageab le with the outlet
mxl chutrical connector

13. Thc surface cleaning apparatus of claim I whcrctn
when the hand vacuum cleaner is mounted to the rigid wand
outlet end, the longitudinally extending conduit axis extends
in a same direction as the suction motor axis of rotation.

14. The surface cleaning apparatus of claim I wherein the
front end of the second cyclonic sta e is rearward of the rear tit
clif ol tltc filsa cy'clolllc stage

15. The surface cleaning apparatus of clmm I whereut the
fmnt face has the hand vacuum cleaner air inlet.
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