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SURFACE CLEANING APPARATUS

CROSS REFERENCE TO RELATED
APPI ICA'I'IONS

1'his application Is a continuation of U S. patent applica-
tion Ser. No. IS/088.876 filed on Apr. 1. 2016. wl»ch Is a
connnuatton ol'U.S. patmtt application Scr. No. 14/822.211,
lilcd Aug. 10. 2015, now Issued as 1).S. Pat. No. 9,888,817,
which claimed pnonty from U.S. Provisional Patent Appli-
cation No. 62/093,189. filed Dec 17. 2014„ the entirety of
which are hereby incorporated by reference.

FIELD
I

1'his disclosure relates to the field of surface cleaniag
appamstus. In some aspects. this disclosure relates to a rype
of stick vacuum cleaner wherein a hand vacuum cleaner Is
rcmovdbly mounted to a dnvc htmdlc aml provides mutivc
power to draw dirty air Into thc surface clmunng heath

INTRODUCTION

Vdnous tvpcs ol sUrfBcc clcannlg Bppatdtus Blc knowll.
Thcsc utcludc upright vacuum cleaner, stick vacuum clean-
ers. hand vacuum cleaners and canister vacuum cleaners.
Stick vacuum cleaners and hand vacuuin cleaners are popu-
lar as they tend to be smaller and may be used to clean a
small area or when a spill has to be cleaned up. Hand
vacuum cleaners or handvacs are advantageous as they are Io

hghtw eight and pcnntt above floor cleanmg mtd clcanin In
hard to reach locauons Howcvcr, they have a hmttcd dirt
collection capacity Upright vacuuin cleaners enable a user
to clean a floor and ntay be have a pod that is removably
attached for above tloor cleaning ln such cases, the pod Ii
contprises. e, a cyclone. a dirt collection chamber and the
suction motor for the upright vacuum cleaner. Hovvever,
such thc pods tend to be bulky sutcc they compmsc thc total
dirt colhxuon capacity lbr thc upright vacuum clcancr.

SUMMARY

In accordance with onc aspect ol tius disclosure, a stick
I acuum cleaner Is provided which has a rcmovablc ltand
vacuuln cleaner and also a supplemental bin ivhicll may
function as a main dirt collection bin when the hand vacuunt
cleaner forms part of the stick vacuum cleaners. An advan-
tage of this design is that the supplemental bin may provide
cnhanccd dirt collection capacity lbr the stick vacuum
cleaner. The supp)cmental bin may bc rmnovable so as to 0

rcxlucc thc slzc of tile stn:k vdcuUUI clcanix when B snldllcr
sized stick vacuum cleaner is desired, e o.. for cleaniag in
small or conhned spaces

In accordance with this aspect. there is provided a nnd-
timode surface cleaning apparatus comprising: s.

(a) a surface cleanutg head having a dirty air inlet;
(b) Bn uptight section nlovcdblv nnunltixl to thc sullacc

clcatung hcml, thc upnght section movmiblc bete ccn a
plurality of rechned floor cleaning positions:

(c) a hand vacuunl cleaner rentovably nxiunted to the so

upright section. the hand vacuum cleaner comprising a
cyclone chamber, a dirt collection region. a suction
ntotol and B clean Bn CUtlct, Bnd.

(0) an mixthary dirt collection assembly rcmovably
mounted to the upnght sccuon si

vvherein. in a first upright mode of operation, the auxihary
dirt collection assentbly is removed from the upnght

,030 B2

section mtd the lumd vacuum cleaner Is in airflow
communication with the dirty air Inlet and. m a second
upnght mode of operation. thc multimodc surface
cleaning apparatus is operable with the auxiliary dirt
collection assembly mounted to thc upmght section.

In some embodiments. the mtxiliary dirt collection assem-
bly may comprise a dirt collection chamber and when the
auxiliary dirt collection assembly Is mounted to the upright
section. dirt separated in the cyclone chamber is collectable
in thc dirt collection chamber of thc auxthary dirt collection
assembly.

In some embodiments. whmt thc mixiliary dirt collection
assembly Inay be mounted to the upright section. the dirt
collection cltamber of thc auxiliary dirt collection assembly
is selectively connectable in communication with the dirt
collection region of the hand vacuum cleaner.

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

In some cmbodimmtts, thc cyclone chamber may ltavc a
dirt outlet and the din collection region compuses a dirt
collection chamber of the hand vacuum cleaner.

In some embodiments. the dirt collection chamber may
have a manuaily openenable dumpin door and the dirt
collection chamber of the auxiliary dirt collection assembly
may bc in conunumcatton with thc dirt collection chmnbcr
of thc hand vdcUUUI clcdnct when thc dUnlphlg ikiot Is
opened.

In some einbodintents. when the auxiliary dirt collection
assembly is mounted to the upright section. the dirt collec-
tion chamber of the auxiliary dirt collection assembly may
be automaticaily connected in communication with a dirt
outlet of thc cyclone chmnbcr.

In some cmbodmtents. in the second upnght mode of
operation, the dirt collection region ol'hc hand vacuum
cleaner may be positioned above the dirt collectiico chamber
of the auxiliary dirt coflection assembly

In some embodiments. the dirt collection region of the
hand vacuum cieaner may be in conununication v ith the dirt
outlet of thc cyclone clrdmbcr and tlm dirt collection region
may have a dumputg door that is automatically opcncd when
thc mixiliary dirt collccnon assembly is mounted to thc
upnght section and the dirt collection chantber of the
auxiliary dirt collection assembly is in communication vvith
the dirt collection region of the hand vacuum cleaner when
the dumpin door is opened.

In some cmbodunents. thc auxiliary dirt co)button assem-
bly may compusc a cyclone chamber and a dirt collection
region.

In some embodiments. in the second upright mode of
opemstiou. the cyclone chantber of the auxihary dirt collec-
tion assembly may be connected in series v ith the cyclone
chamber of the hand vacuum cleaner.

In some embodiments. ut the second upnght mode of
operation, thc cyclone Huimber ol the auxihary dirt collec-
tion assembly may bc connectixl in parallel with thc cyclone
chantber of the hand vacuum cleaner

In some einbodiments. in the second upright mode of
operation, the cyclone chamber of the hand vacuum cleaner
may be bypassed and air exiting the cyclone chamber of the
auxihary dirt collection assembly passes through a prc-
motor lilter ol the hand vacuum cleaner, tlm suction motor
and exits vta thc clean air outlet of thc hand vacuum cleaner.

In some embodiments. the mtxiliary dirt collection assem-
bly may further comprise a pre-ntotor tilter
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In some embodunmlts, ul thc siwond upright mode of
operation, the cyclone chamber of the auxiliary dirt cofltx-
tion assenlbly may be connected in panlllel with the cyclone
chamber of the hand vacuum cleaner.

In some embodiments, in the second uplift mode of
operation„ the cyclone chamber of the hand vacuum cleaner
and a pre-motor lilter ol'hc lmnd vaculun cleaner may be
bypassed and air cxtung thc cyclone cllamber of the auxil-
iary dirt collection assembly may pass through the pre-motor
filter of the auxiliary dirt collection assembly, the suction lo

nlotor and exits via the clean air outlet of the hand vacuunl
cleaner.

In some embodiments, the mlxiliary dirt collection assem-
bly may further compnsc an auxiliary dirl collcwtton assmn-
bly suction motor. I

In some embodiments, in the second upright mode of
operation, at least a portion of air entering the dirty air inlet
may bypass the hand vacuum cleaner and exit via an
alternate clean air outlet.

In some embodiments. the alternate clean nir outlet may lo
be provided on the tnixlliary dirt collccnon assembly.

In some embodunents, thc hmld vacuum clemler may
have a handle and, when the nndtimode surface cleaning
apparatus is in the first and second upright Inodes of opera-
tion. the handle may be a drive handle of the multinlode
surface cleaning apparatus.

In sonle embodiments, the upright section may comprise
dn up flow duct and thc tnixlliary dirt collcctlon assmnbly
may bc removably mounted to thc up flow duct.

In some embodiments, the up flow duct Inav compnse a lc
rigid extension cleaning wand and the rigid extension clean-
ing wand may be removable from one of the upright section
and the surface cleanin head and. in a first above floor mode
of operation. an above floor cleaning unit may compnse the
hand I ilcuunl clcdncl and thc Ilgld cxtcnslon ch anal wand. 3i

In some mubodunents, thc up flow duct may compnse a

rigid tube, thc hand vacuum clcancr may lmve a handle mid,
the hand vacuum cleaner may have an air inlet that ls
drivingly engageable with the rigid tube whereby. when the
multimode surface cleaning apparatus is in the first and do

second upright modes of operation, the handle may be a
litic hdndlc of thc nlultunodc sulfitcc clcannlg ttpptudtus.

In some embodnnents, tlm auxlhary dirt coflcwllon assmn-
bly may have a longltudulal axis tlwt Is generally parallel to
the up flolv duct

In some embodtnlents, the auxiliary dirt collection assenl-
bly may compose a cyclone chamber having a longitudirml
axis that is generally parallel to the up flow duct.

In some cmbodunents, thc hand vacuum cleaner may be
provided on a rcur portion ol'he upn lu sccnon and the o

auxiliary dirt collection assembly mdy be provided on a
fmnt portion of the upright section

In some emlxldinlents, the upright section may comprise
an up flow duct and the auxiliary dirt collection assembly
may be removably mounted to a front side of the up flow ls
duct and a portion of thc hand vacuum clwulcr may bc
postttontxt rearward of thc up flow duct.

In some embodiments, thc suction motor may be posi-
tioned reanvard of the up flow duct.

In some embodtnlents, the upright section may comprise io
a loller portion and an upper portion and the upper section
may be nloveable fonvardly relative to the lower section and
thc auxiliary dirt collection assembly may be rcmovably
mounted to thc lower section.

In some embodiments, tlm upright section may compose si
an up flow duct having a lower portion and an upper portion
and the upper section nlay be moveable forwardly relative to

thc lower ace(ion and thc auxlhary dirt collection assembly
may be removably mounted to the lower section

In some mnboduncnts, the up tlow duct may compnsc d

rigid tube, the hand vacuum cleaner may lrdvc a handle mid,
the hand vacuum cleaner may have an atr mlet that is
drivingly engageable lvith the rigid tube whereby. when the
multimode surface cleaning apparatus is in the tirst and
second upright modes of operation. the handle may be a
drive handle of the nudtimode surface cleaning apparatus.

t)RA90IN(kg

FICi 1 is a front perspective view of a surface cleaning
apparatus ul accordance with at least one embodiment,

FICi 2 is a rear pcrspcwtlve vn:w of the apparatus of FIG.
I;

ltl(i 3 is a side elevation view of the apparatus of I'l(i I;
ltl(i 4 is a fmnt perspective view of the apparatus of I'l(i

I with a supplemental dirt collection chamber partially
removed;

FICi 5 ls a front pcrspccttvc I lew of a surlhcc clednulg
dppdl'titus ln ttccordancc with anothcl'nlbixhnlcnt,

lti(i 6 is a rear perspective view of the apparatus of ltl(i
5:

lti(i 7 is a side elevation view of the apparatus of ltl(i. 5
with an electrical cord bag:

FICi 8 is a front elevation view of the appamltus of FICi.
5.

FICi 9 ls a rear elci ation vmw of thc apparatus of FIG. 5.
ltl(i 10 is a top plan vielv of the apparatus of I I(i 5:
ltl(i il is a bottonl plan vielv of the apparatus of I I(i 5;
ltl(i 12 is an exploded front perspective view of the

apparatus of FICi. 5;
FICi. 12a is an exploded front perspective view of an

altcmatc apparatus of FIG. 5,
FICi 13 ls a I'runt pcrspcctiic view ol'a surface clednulg

dppdl'titus ln ttccordancc with anothcl'nlbixhnlcnt,
ltl(i 14 is a rear perspective view of the apparatus ofltl(i

13:
FICi 15 is a side elevation view of the apparatus of FICi.

13:
FICi 16 ls a front elci stion vn:w of the apparatus of FIG.

13,
FICi 17 ls a rear clevanon I icw of thc apparatus of FIG.

13;
ltl(i 18 is a top plan vielv of the apparatus of I I(i 13;
FICi. 19 is a bottom plan view of the apparatus ofFIG. 13;
FICi. 20 is a front perspective vielle of the appamltus of

FIG. 13 with a supplemental cyclone bul assmnbly parnally
renloved,

FICi 21 is a cross-sectional I iew taken along lute 21-21
in ill(i I:

lti(i 22 is a bottonl perspective view of a handvac of the
apparatus of FICi. I;

FICi 23 is a perspective cross-sectional vielle of a cyclone
bul assembly of the lumdvac ol'ICi. 22 trtmsversc to thc
cyclone axis,

FICi 23a ls a top plan iiew ol'lm cross-section of FIG.
23;

ltl(i 24 is a front perspective view of the supplemental
dirt collection chamber of the apparatus of FICi. I;

FICi. 25 is a cross-sectional view tal en along line 25-25
in FI(i. 5;

FICi 26 is a cross-sectional I iew taken along lute 26-26
in FI(i. 13,

lti(i 27 is a front perspective view of the apparatus of
ill(i I ttl a lighnveigllt upriaht mode,
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FIG. 28 is a rear perspcctivc view ol'thc apparatus of FIG.
I in the lightweight upright mode of lil(i. 27;

IZCi 29 is a side elevation vieiv of the apparatus of IUCi.

I in the lightweight upright mode of lil(i. 27;
FIG. 30 is a cross-sectional view taken along line 30-30

in FIG. 27,
FIG. 31 is a front perspccllvc vice of Ihe apparalus of

FIG. 1 ul an above-lloor cleaning mode:
FI(i 32 is a rear perspective view of the apparatus of lit(i.

I in the above-floor cleaning mode of I'l(i. 31: I i 1

Fl(i 33 is a side elevatiim view of the apparatus of lil(i.
1 in the above-IIoor cleaning mode of FI(.i. 31;

FIG, 34 is a front perspective view of the apparatus of
FIG. 1 ul a stair-cleanulg mode.

FIG. 35 is a rear perspcctivc view ol'thc apparatus of FIG.
I in the stair-cleaning mode of I'l(i 34;

IZCi 36 is a side elevation vieiv of the apparatus of IUCi.

I in the stair cleaning mode of I'l(i. 34;
FIG. 36B is a front perspective vielv of the appamnis of

FIG. 5 in an above-floor cleaning mode: 20

FIG. 37 is a front perspccllvc vice of Ihe apparalus of
FIG. 13 in a hghtwclght upnghl mode:

FI(i 38 is a rear perspective view of the apparatus of lit(i.
13 in the lighnveight upright mode of IUCi 37;

FI(i 39 is a front elevation view of the apparatus of lit(i.
13 in the lightweight upright mode of FICr'. 37:

FIG, 40 is a rear elevation view of the apparatus of FICi.
13 ul thc hghlwelghl upnghl mode of FIG. 37;

FIG. 41 is a side elevation view of Ihe apparatus of FIG.
13 in the lightweight upright mode of ill(i 37: Tc

IZCi 42 is a top plan view of the apparatus of I'l(i 13 in
the lightiveight upright mode of I'l(i 37;

FIG. 43 is a bottom plan view of the apparatus of FICr'. 13
in the lighhi eight upright mode of FICi. 37:

FIG. 44 ls B cross-sccLtoual view taken Bloug huc 44-44 31

in FIG. 37,
FIG. 44a is a perspective view of thc apparatus ol'FICi 13

in an above-IIoor cleanmg mode;
Fl(i 44IT is another perspective view of the apparatus of

FIG. 13 in the above-floor cleaning mode of FICr'. 44a; BB

FIG, 45 is a rear perspective view of the supplemental dirt
collection clmmbcr ol'IG. 24,

FIG. 46 is a sale clcvauon view ol lhc supplemental dirt
collection clmmbcr ol'IG. 24,

IZCi 47 is a front perspective vieiv of a surface cleaning
apparatus in accordance with another embndiment;

FIG. 48 is a cross-sectional view taken along line 48-48
in FIG. 47,

FIG. 49 is a cross-section view iaken along line 49-49 ln
FIG. 47; B

FIG. 50 ls a side elevation view of thc appamtus of FIG.
47;

FI(i 51 is a front elevation view of the apparatus of lit(i.
47;

FIG, 52 is a front perspective view of an upright section T.

of the apparatus of FIG. 13 ulcludulg B diversion vali e ul a
closed position,

FIG. 53 is a front pcrspcctivc view of Ihc upnght section
of Fl(i 52 with a cyclone bin assembly seated on a pedal of
the diversion valve; sc

FIG. 54 is a front perspective view of the upright section
of FICi. 52 with the cyclone bin assembly connected to a
wand, and llu: ihvcrslon valve ul Ihc open posuionl

FIG. 55 ls B cross-sccLtoual view taken Bloug huc 55-55
in FIG. 52, si

Fl(i 56 is a cross-sectional view taken alnnn line 56-56
in ITICi. 53;

FICi 57 is a cross-sectional 1 iew takml nlong hne 57-57
in l1(i. 54:

lil(i 58 is a front perspective view of an upright section
of the apparatus of ITICi. 13 including another diversion
valve in a closed position

FICi. 59 is a front perspective viev, of the uprivght section
of FICi 58 with Ihe cyclone bin assembly being conncclcvt
to a wand. Bnd the diversion valve in thc closed position:

ill(i 6U is a fmnt perspective view of the upnght section
of ligi. 58 v;ith the cyclone bin assenlbly connected to the
wand, and the diversion valve in the open position

FICi 61 is a cross-sectional view taken along line 61-61
in FICi. 58;

FICi 62 is a cross-sectional 1 iew takml nlong hne 62-62
iu FIG. 59,

lil(i 63 is a cross-sectional view taken along line 63-63
in l1(i. 60:

lil(i 64 is a front perspective view of an upright section
of the apparatus of Fl(i. 13 including another diversion
valve in a closed position;

FICi 65 ls a front perspective view ol'hc upnght section
of FIG. 64 with the diversion valve ln a partially opencvt
posrtlofl;

ill(i 66 is a fmnt perspective view of the upnght section
of I'l(i 64 mounted to the wand with the diversion valve in
an open position:

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

FICi 68 is another cross-scctionul view of thc upright
section nf I'l(i 64;

lil(i 69 is an enlarged view of a portion of I'l(i 68;
lil(i 70 is a cross-sectional view taken along line 70-70

in FICi. 65;
FICi. 71 is a cross-sectional view tal en along line 71-71

iu FICi. 66,
FICi 72 is a front perspccuvc view of nn upright section

of the apparatus of FIG. 13 with another diversion valve in
a closed position;

ill(i 73 is a fmnt perspective view of the upnght section
of FIG. 72 being connected to the wand and with the
diversion valve in a closed position;

FICi 74 is a I'ronl perspective view ol'hc upnghl section
of FIG. 72 connectml to thc wand and with Ihe diversion
valve in an open posuion.

lil(i 75 is a cross-section viev taken along line 75-75 in
ITIG. 72,

FICi. 76 is a cross-section vieiv taken alon line 76-76 in
FICT. 73;

FICi 77 is a cross-section vice taken along lute 77-77 in
FIG. 74,

FICi 78 ls a side clei anon view ol tlm handvac ol Ihe
apparatus of ill(i 1;

ill(i 79 is a side elevation view of the handvac of the
apparatus of FICi. 5;

FICi 80 is a side elevation view of the apparatus of FICi.
5 ln ml upright storage posluon with a surlbcc cleaning head
havulg rcilrwardlv dcplovcd v'heels:

FICi 81 is a side clcvalion vmw ol'hc apparatus of FIG.
SU in a reclined in-use position v ith the rear wheels of the
surface cleaning head retracted;

FICi. SZ is a front perspective view of the appamtus of
FICi. 13 with a cyclone bin assembly in accortkutce with at
lcasl onc mnboduncnl.

FICi 83 is a rcur perspective vww of llm cyclone bin
assembly of FIG. 82 ul a closed position,

ill(i 84 is a side elevation view of the cyclone bin
assembly of I'ICi. 82 in a closed position:
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FIG. 85 is a front elevation vmw of thc cyclone bul
assembly of ill(i. 82 in a closed position;

IICi 86 is a fmnt elevation view of the cyclone bin
assembly of I'l(r 82 with a cyclone clmmber portion in an
open position„

FIG. 87 is a front elevation view of the cyclone bin
assembly of FIG. 82 with thc cyclone chamber poruon and
a dirt collection portion in open posilions,

Fl(i 88 is a top perspective view of the cyclone bin
assembly of I'l(i. 82 with the cyclone chamber portion and IB

the dirt collection portion in open positions;
FIG, 89 is a fmnt perspective view of the cyclone bin

assembly of the apparatus of FICi. 13;
FIG. 90 is a rcur pcrspcctivc view of the cyclone bin

assembly of FIG. 89, I

IICi 91 is a fmnt elevation view of the cyclone bin
assembly of ill(i. 89;

IICi 92 is a rear elevation vielv of the cyclone bin
assenlbly of FICi. 89;

FIG. 93 is a side elevation view of the cyclone bin ic
assembly of FIG. 89,

FIG. 94 is a top plan vmw of thc cyclone bin assembly of
IIICi. 89;

FIG 95 Is;I bottonl phlfl view of thc cyclone bin asscnlblv
of FI(i 89:

FIG, 956 is a front perspective view of the cyclone bin
assembly of FICi. 89 with a bottom portion in an open
position.

FIG. 95c is a front pcrspcctivc view of the cyclone bin
assembly of ill(i 89 with top and bottoin portions in open Ic
poBitions;

IICi 96 is a cross-sectional view taken along line 96-96
in FIG. 22,

FIG. 97rl is a bottom perspective view of the handvac of
thc apparatus ol'IG. 1, ls

FIG. 97II is a parual cross-sccuonal vmw taken along line
97II-97(I of FIG. 970;

Fl(i 98lr is a bottom perspective view of the handvac of
the apparatus of ill(i I with an open door;

FIG, 986 a partial cross-sectional view taken along line du

98II-98II of FICi. 98u;
FIG. 99 is a partial cross-simtional view of a surface

clcanmg apparatus lmvuig a handvac discoluleclcd liom thc
upnght section, and a bypass valve ul a tirst closed posiuon,

IICi IUU is a cross-sectional view of the surface cleaning
apparatus of ill(i. 99 having a handvac connected to the
upright section and the bypass valve in the first closed
position:

FIG. 101 is a cross-sectional view of thc surface clmuung
apparatus of FIG. 99 having thc lmndvac colulccted to the B

upnght section und a supplcmcntary cyclone bul assembly,
and the bypass valve in a second open position;

FI(i l(32 is a cross-sectional vievv of a surface cleaning
appamtus having a having a bypass airflow path and a
pre-motor filter in a supplemental cyclone bin assembly: ss

FIG. 103 is a cross-sectional view ol a surface cleaning
dppdldtus havulg a ck an au sue(Ital nlottlr ul a surlacc
clctuung hcaCk

IICi I tl4rr is a cross-sectional vievv of a surface cleaning
apparatus having a having a clean air suction motor in a (c
supplenlental cyclone bin assembly:

FIG. 104II is a cross-sectional viev: of another surface
clcdnulg tipptiratus havulg a clcdn au suction nlotor ul II

supplmuental cyclone bui assembly,
FIG. 105a ls a perspcctivc view of a surface clmuung ss

apparatus having a supplemental cyclone bin assenlbly
disconnected fronl an upright section;

FICi 1056 ls a perspixuvc view ol' surlhcc clcalung
apparatus having a cyclone chamber and dirt collection
chanlber disconnected from an upright section;

ill(i IU6 is a side elevation view a surface cleaning,
apparatus in accordance with another embodunent;

FICi. 107 is a partial side elevation viev of the apparatus
of FICi. 106 with a handvac disconnected from an upright
scrnlon;

FICi 108 ls a side elevation vu:w of thc apparatus of FIG.
106 in a rcclincd in-usc position with au arm assembly in a
first position;

ill(i 109 is a side elevation view of the apparatus of I'l(i
lt)6 m a steeply reclined in-use position with the arm
assembly in a second position„

FICi 1100 is a rear perspective view of the handvac of the
apparatus of FICi. I in an open position:

FICi 1106 is a front pcrspcctue view of thc handvac of
FIG. 110u ln thc opml position.

FICi 111 is a front perspective vmw ol'hc dirt collection
chanlber of the apparanis of ill(i I in an open position:

ill(i 112 is a rear perrpective view of the dirt collection
chanlber of Fl(i 111 in the open position;

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

FICi. 114 is a front perspective view of the upri ht section
of the apparatus of FIG. 5 vvith a cyclone bin assembly in a
closed position:

FICi 115 ls a front pcrspcmtive view of thc upright section
of FICi 114 with thc cyclone bin assembly ul an open
posrtlilfl;

lli(i 116 is a cross-sectional view of the handvac of the
apparatus of FICi. I having a pre-motor filter chamber in an
open position;

FICi 117 is a exploded view of thc haudvac of FIG. 116,

ill(i 118 is a cross-sectional view of a surface cleaning
apparatus having a plurality of cyclone chambers ln parallel;

FICi 119u is a cross-sectional view of a surface clcalung
apparauis lmving a dirty air suction motor ui a surface
cleaning head in series ivith a clean air suction motor in a
handvac;

FICi 11913 is a cross-sectional view of the surface cleaning
apparatus of FIG. 119u with a supplcmmital cyclone bin
assembly removed;

lli(i 120 is a cross-sectional view of a surface cleaning
apparatus having a clean air suction motor in a surface
clemling head in series with a clean air suction motor in a
handvac;

FICi 1210 ls a cross-sectional view of a surf me clednulg
apparatus having a clean air suction nlotor in a supplemental
cyclone bin assembly in series lvith a clean air suction motor
in a handvac:

FICi 1216 ls a cross-sccuonal view of thc surlhcc clednulg
apparatus of FIG. 121a with a hose connecting tlm handvac
suctiml motor and the suction motor of the supplemental
cyclone bin assembly;

FICi. 122 is a cross-sectional view of a surface cleanin
apparatus lmvulg an airflow which bypusses thc handvac:

ill(i 123 is a perspective view of a surface cleaning,
apparatus in accordance with another enlbodinlent;

FICi 124 is an exploded perspective view of the surface
cleaning apparatus ol'IG. 123,

lli(i 125 is a cross-sectional vielv taken along line
125-125 in Fl(i 123;
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FIG. 126 is enlurgcd partial view ol FIG. 125, and
FI(J. 127 is on enlar ed partial view of FIC(. 126.

DiiS( RIPI ION OI'ARIOUS IIMIIODIMIIN'I'S

Numerous embodinients are described in thi ~ application,
and are presmltcd for illustrative purposes only. The
described embodiments are not intended to be limiting in
any sense. The invention is widely applicable to numerous
embodiments. as is readily apparent froin the disclosure
herein. Those sin lied in the art will recognize that the present
invmliion may be praclicix! with modi(ication and alteration
Vvithout departing from the teachings disclosed herein.
Although particular linturcs of the presml( invmltion may be

I
described with reference to one or more particular embodi-
ments or ligures. It should bc understood that such features
are not limited to usage in the one or nxlre particular
embodiments or figures with reference to which they are
described

The terms "an embodunent,'* "embodiment." "embodi-
mcnls." "lhc cmboihmcnt," "the cmbodunents." "onc or
more embodiments.** "some embodiments.** and "one
mnbodimcnt" mcun **one or more (but no( all) mnboduncnts
of the present invention(s)," unless expressly specitied oth-
envise.

The terms "including,'* "comprisin ** nnd variations
lhereol mean "including but not limiled lo," unless cxprcssly
spccilicd otherwisc. A hating of items does nol imply lhal
any or all of the itenls are mutually exclusive. unless so

expressly specified othenvise I'he terins "a," "an" and "the"
mean "one or more," unless expressly specified othenvise.

As used herein and in the claims, two or more parts are
said to be "coupled"„"connected*( "attached**, or "fastened**
w herc lhc parts arc touted or operate lo cthcr either directly ls
or uldircctly (I.c., lluough onc or more mtennedialc parts),
so long as a link occurs As used hcrcin and m lhe claims,
nvo or mnre parts are said to be "directly coupled", "directly
connected", "directly attached", or "directly fastened"
Vvhere the parts are connected directly in physical contact so
Vvith each other. As used herem. two or more parts are said
lo bc "rigidly coupled", "rignfly connected", *'rigidly
attached", or "ngidly fastened" where thc pans arecoupled
so Bs 10 IlxlVC Bs OIIC Vvhlk: BIBlllulllllllg a COIIBIBII( Ollcllta-
tion relative to each other None of the terms "coupled",
*'connected". "attached'*, and "fastened" distinguish the
manner in which two or more parts are joined to ether.
(Jeneml Overview

Rcfcrnng to FIGS. 1-3, a surface clemung apparatus 100
is shown in accordance with a first embodimcnl. In the o

cmbodimcnt shown, the surface claiming appamtus 100 is a

type ofupnght vacuum cleaner which is referred to as a stick
vacuum cleaner As illustrated. surface cleaning apparatus
100 includes a surface cleaning head 104, an upri ht section
108, and a hand-carriable vacuum cleaner 112 (also referred B.

lo as handvac or hmld vacuum clemler 112).
Upright section 108 may bc movably and dnvm ly con-

niwlcd to surface cleaning head 104. For example. upn hl
section 108 may be pernianently or removably connected to
surface cleaning head 104 and moveably nxiunted thereto io
for movement from a stomge position to an in use position,
such as by a pivotable joint 116. Joint 116 may pemtit
upnghi section 108 lo pivot (I.e. rolale) v,ilh respect lo
surface clcaiung lmad 104 about a horizuntal axis. Accord-
ingly, upnght sccuon 108 may bc roiatable rearwardly so as ss
to be positionable in a plurality of reclined floor cleanina
positions (see for example I'l(ig 81 and 108).

Upnghl ace(ion 108 may also be stccringly conncclcd to
surface cleaning head 104 fnr maneuvering surface cleaning,
head 104. Iior exanlple, joint 116 may be a swivel joint.

Ilandvac 112 may be removably connected to upright
section 108. When mounted to upright section 108. a user
may grasp handvac 112 to manipulate upriJtt section 108 to
steer surlhcc cleaning head 104 across a surface to be
clcancd. Accordulgly. when ilandvac 112 is mmulled lo
upnght section 108. handle 484 is the dove handle of surface
cleaning apparatus 100

Surface cleaning apparatus IUU has at least one dirty air
inlet, one clean air outlet. and an airflow path extending
between the inlet and the outlet In the illustrated example,
lower cnd 120 of surface cleannlg head 104 includes a dirty
air inlet 124. Bnd a rear end 128 of hundvac 112 Includes a
clean air nutlet 132. An airfiov path extends from dirty air
inlet 124 through surface cleaning head IU4, upright section
IU8, mid handvac 112 to clean air outlet 132

As exemplihed. at least one suction motor. and prefemsbly
the only suction motor, and one air treatment member, which
may bc lhc only mr trcauncnl member, is provided in lhe
handvac 112 to pcnnil lumdvac 112 to operate indcpcndcnily
when disconnected front surface cleaning head 104 and
optionally front upright section 108 It will be appreciated
that while at least one suction motor and at least one air
treatment member are positioned in the airflow path to
separate dirt and other debris from the airflow. that when
used with other aspects disvlosixi barmn, each ol'llm suction
motor and thc air treatment member may be provided ul thc
surface cleaning head 104. the upright section 108. Bnd/or
the handvac 112

'I'he air treatment nlember may be any suitable air treat-
ment member. including, for example, one or more cyclones,
filters. and bags. Preferably. at least one air treatment
member is provided upsucam of lhc suction motor lo cleml
the dirty air belbrc thc mr passes tllrouJI thc suction motur.
In lhc illustrated embodimcnl. hundvac 112 ulcludes a
cyclone bin assembly 136 including a cyclone chamber and
a dirt collection region ln sonic embodiments, the dirt
collection re ion may be a portion (e, o lov er portion) of
the cyclone chamber. In other embodiments, the dirt collec-
tion region may be a din colkx non chamber that Is scftaratcd
from the cyclone chamber by a ihrt outlet of thc cyclone
chiunbcr. Plurality of Din Coflection Chiunbcrs

In accordance with one aspect of this disclosure, which
may be used by itself or in conlbination with any one or
more other aspects of tlfis disclosure. a stick surface cleaning
apparatus may have nlore than one dirt collection chamber.
For cxamplc, thc hunChac nuiy include a first dirt collection
chamber, and thc upnghl sixnon may include a sinond dirt
collection chamber. Tile second dirt collection chamber
pmvides the surface cleaning apparatus with an enlarged dirt
collection capacity in comparison with the dirt collection
capacity of the handvac alone. Accordin ly. the surface
clemling apparatus may operate fbr longer intervals befilre
onc or morc of lhc dirt collection clrambcrs needs to bc
mupticd.

In accordmlcc with (his aspect. Bnd as cxcmplified in FIG.
4, upright sectinn 108 may have an auxiliary dirt collection
assembly 140, which may conlprise or consist of an auxil-
iary dirt collection chamber 141. For example. the auxiliary
dirt collection chamber 140 may be the only component
provnlcd ill Illc BuxlllBrv illn collection assclnbly'llld fllclc-
fbrc thc auxiliary dirt collection chamber 140 may be lhe
auxiliary dirt collection assembly Altematcly, as dtscioscxf
in alternate embodiments. the auxiliary din collection
assembly inay also include one or more of a pre-nlotor filter,
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otic or Iitorc cvcloiie chambers that itin)'rave litic tir itiorc
associated dirt collection chambers and a suction nxitor.

As illustrated, up flow duct 144 (also referred to as a wand
if removable for use, e g, in an above tioor cleaning ntode
as exemplified in FICiS. 33 and 44ii) may define the airfiov
path between surface cleanmg head 104 and handvac 112.
Auxiliary dirt collection chamber 140 may bc a supplemmt-
tal dirt collection chamber that is selectively mountnl tu up
floiv duct 144 and augntents the dirt collection capacity of
surface cleaning apparatus 100 svhen motuited to upper ic
section 108.

It vvill be appreciated that if up flovv duct 144 is the
member that supports handvac 112 vvhen auxiliary dirt
collection assembly 140 is removed, the up tlow tluct is
dcsigncd to bc load supporting and may be a ngul 1ubc.
liurther if the up flow duct is removable to function as an
shine floor cleaning wand, then the up floiv duct may also
be a rigid tube. In other embodunents, e g, the up flow duct
is not a load supportin member. then all or a portion of up
flow duct 144 may be flexible. such as a flexible lmse. ic

As excmplificd ui FICiS I and 21, dtc dirt collection
assembly 140 ol'hc upnght section 108 may collect at least
a portion of the dirt separated from the diny airflow by the
handvac 112 Accordingly, the dirt collection assembly 14()

ofthe upright section 108 may be in comnnuiication v ith the
dirt collection chamber ofhandvac 112 all or a portion of the
time when the handvac IIZ ts motuited to the upright section
108. For example, thc ihrt collection chrunbcr ol'ruidvac
112 nuiy have a door that automatically opens when lruidvac
I IZ is niounted to the upright section 108. Accordingly. dirt ic
separated by handvac 112 may travel to the supplemental
dirt collection assembly 141) Alternately, the door ntay be
manually operable by a user Accordingly, dirt may only be
transferred to the supplemental dirt collection assembly 140
when a user elects to open thc door. Alterna1cly, thc supple- is
mental itin collccuou assembly 140 may receive dirt from an
auxiliary mr treatmmit mcmbcr, in winch case thc auxiliary
dirt collection assembly may comprise a housing haviag
both the auxiliary air treatment meinber and the auxihary
dirt collection chamber. sc

The dirt collection chamber of mixiliary dirt collection
assembly 140 and haudvac din collccuon clwmber 188 may
bc of any suitable volumetric sizes. Prcfi:rably. the volumct-
nc storage capacity of thc dirt colhxtion chamber of auxil-
iary dirt collection assembly 140 is at least equal to the
volumetric store e capacity ofhandvac dirt collection chant-
ber 188. and more prefemsbly larger than the volumetric
stomsge capacity of handvac dirt collection chamber 188. For
cxrunple, thc volumetric storage capaci1y of tlm dirt collec-
non chmnber of auxiliary dirt collccuon assembly 140 may c

be 1-20 times thc volumetric storage capacny of handvac
dirt collection chantber 188. more preferably 1.5-10 times,
and most preferably 3-5 times In alternative embodintents,
the volumetric stomge capacity of the dirt collection cham-
ber of auxiliary dirt collection assembly 140 may be less s.
than that ol'andvac dirt collection chamber 188.

As cxmnplifiixl ut FIG. 21, handvac 112 may include a
cyclone bin assmnbly 136 includutg onc or more cyclone
chambers 184 and one or more dirt collection chambers 188.
'I'he cyclone chamber or chambers and the dirt collection rc
chamber or chambers may be of any design. As exemplified,
cyclone chamber 184 includes an air inlet 192 in fluid
commumcauon with wand 144, an air outlet 196 down-
stream of air inlet 192, and a din outlet 200 in lhnd
commumcauon with ihrt collccuon chamber 188. Suction ss
niotor 204 or another suction source may draw dirty air to
enter air inlet 192 and travel cyclonically across cyclone

chiunbcr 184 to dirt outlcx 200 whcrc dirt is etcctcd uito dirt
collection chamber 188. Afterwards. the air is discharged
from cyclone cltambcr 184 at air outlet 196

As exeinplified in lil(IS. 21-23, cyclone bin assembly 136

may uicludc laterally opposcxl side walls 208, a top wail 212.
a bottom v;all 216, a first end wall 220, and a second end
v all 2Z4. As shots n. a common interior wall 226 may divide
cyclone chamber 184 from dirt collection chamber 188. I'or
example. cyclone chantber 184 may be defined by top wali
212 and uttenor wull 226 winch cxtcnd betwemi cnd walls
220 md 2Z4. Top wall 212 and interior wall 226 may be
curved to delinc a substanually cyhndncal or I'rustrocoiucal
sidewall of cyclone chamber N4 In alternative embodi-
meu1s, cyclone chamber 184 may have a sidewall ol any
other suitable shape that is conducive to cyclonic flow In

some alternative embodiments. interior wall 226 of cyclone
chaniber 184 may be discrete from dirt collection chamber
188 instead of forming a conunon wall dividin cyclone
chiunbcr 184 Ibom dirt collcxtion chamber 188.

Dirt coliection chamber 188 may be defined by bottom
wall 216, sale wulls 208, and intcnor wall 226 In some
embodinients, buttons ivall 216 may be openable fiir fluidly
cmtnecting handvac dirt collection chantber 188 to supple-
mental dirt collection assembly 140 of upright section 108
This may pemtit dirt separated by cyclone chamber 184 and
discharged tiuough dirt outlet 200 to move through opened
bo1tom wall 216 aixl collect in supplmueutal dirt collection
assembly 140.

Optionally, when the mixiliary dirt collection assembly is
mounted to upright section 108, dirt separated m the cyclone
chaniber is collectable in the dirt collection chamber of the
auxiliary dirt collection assembly. The auxiliary dirt collec-
tion assembly may be selectively connectable in communi-
cation with the dirt collection region of thc hand vacuum
clcancr by, e.g., an openable door 228 (also reli:rrcd to as a

dumping door). The door may bc manually openable, such
as by a handle, or automatically opemsted. such as when the
mixiliary dirt collection assembly is niounted to upright
section 108. In this case, dirt will collect in the handvac 112
and v ill remain there until door 228 is openable so as to
allow thc coflectcd dirt to transfi:r to supplcmcntal dirt
collection assembly 140. In the latter case. supplemental dirt
collection assembly 140 is automatically councctcd in com-
munication with a din outlet of the cyclone chamber ivhen
the auxiliary dirt collection assembly is mounted to upright
section 108. In this case. dirt will collect in the supplemental
dirt collection assembly 140 vvhen handvac 112 is mounted
to the upright six:tron 108.

In the illustrated example. bouom wall 216 utcludes a
door 228, which muy be a pivotally opcnablc door 228. As
shown, door ZZ8 may be pivotally connected to dirt collec-
tion chamber 186 by a hinge 232 for rotation about a hinge
axis 236. Door 228 ntay extend fonvardly from a rear end
240 to a front end 244. Preferably, hinge 232 and hinge axis
236 are positioned at rear cnd 240 of door 228. Iu altcniauvc
mubodunents, hutge 232 and lnnge axis 236 may bc posi-
tioned at front eud 244 or uitcmu:ihate front and rear ends
240 and Z44

l)oor 2Z8 is preferably ounvardly pivotal ofdirt collection
chamber 188. For example, door 228 may be movable
between a closed position (FICI. 22) in which door 228
closes bouom wall 216. and mi opmt posiuou (FIG. 21) in
which door 228 is rotated away from dirt collection chamber
188 for opmung bottom wall 216 to permit dirt to move from
handvac dirt collection chamber Ng to supplemental dirt
collection assenibly 140. As shown. in the open position
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front cnd 244 ol'oor 228 may bc moved away from
handvac dirt collection chamber 188.

I Iinge axis 236 may have any suitable orientation. In the
illustrated exmnple, hinge axis 236 extends laterally s&de-

to-side of surface cleaning apparatus 100. Hinge axis 236
may be transverse to one or more of cyclone axis 248 of
cyclone chmnbcr 184, motor ax&s 252 of suction motor 204,
or downstream direction 256 tluough mr inlet 192. In the
example sho&vn. h&nge axis 236 is perpendicular to cyclone
axis 248, motor ax&s 252, and downstream direction 256 In &a

alternative embed&n&eats, hinge axis 236 may be substan-
tially parallel to one or more of cyclone axis 248. motor axis
252, or do&instream direction 256.

In some embod&ments, door 228 may ca&end upwardly
and forwardly bctw ccn rear cnd 240 mid front end 244. For
example. front end 244 may be positioned closer to cyclone
chamber 184 and cyclone axis 248 than rear end 240 When
door 228 is opened (I&I(i. 21), this &nay provide a button&

opening 260 hav&ng a transverse width 264 between cyclone
chamber 184 and bottom wali 216. zo

Optionally, tlm d&rt collccuon reg&on (thc d&rt collect&on
cluunbcr) of the hand vacuum cleaner &s positioned above
the supplemental dirt collect&on esse&nbly 140. Accordingly,
dirt that is received in the dirt collection chamber ofthe hand
vacuum cleaner may be transferred by due to gravity to the
supplemental dirt collect&on assembly 140. Accordingly. for
example, dirt outlet 200 may be positioned on a bottom end
268 ol'yclone chtunbcr 184 for disclmrging d&rt toward
bottom wall 216 m&d opmiing 260 to bc defivcrcxl by gravity
into supplen&ental dirt collection assembly 140 of upnght &o

section 108
Reference is now n&ade to FI(i) 21. 22, and 24 Prefer-

ably. &shen handvac 112 &s connected to upright section 108,
opening 260 is fluidly coupled to an inlet to dirt collection
assculbly 140. 1&1 tilt: illustrated cxamplc, door 228 and 3&

ope&ung 260 of cyclone bu& assembly 136 ahgn with an inlet
272 of dirt collect&on assembly 140. As shov,n, inlet 272
n&ay be ti&rmed as an opening in an upper portion 276 of dirt
collection assembly 140 In some embodiment ~, inlet 272
may include a door (not shov n) which opens automatically ko

and concurrently w&th door 228. Optionally, the door of inlet
272 nuiy bc b&ased (e g. by a spnng) io close uilet 272 and
seal dirt colliwt&on assmnbly 140 w hen door 228 &s closed or
lumdvac 112 is d&sconn&wted lbom upught sect&on 108.

Preferably. opening 260 and inlet 272 of upper portion
276 of dirt collection assembly 140 are sized and positinned
to receive at least a portion of door 228 when door 228 is in
the open position. This may pem&it door 228 to open
outwardly u&to thc open position as shown ui FIG. 21.

If door 228 &s moveablc fmm thc close&i pos&uon to the o

open pos&&ion automaucally upon co&u&ecting hantlvac 112 to
upri ht section 108, then handvac 112 &nay include an
actuator drivingly connected to door 228 to move door 228
(e, pivot door 228 about hinge axis 236) to the open
position when handvac 112 is connected to upright section s.
108. In thc illustm&cxt cmbodunent, door 228 uicludcs an
ami 280 pivotally conncctcd at hinge 232. As shown, ann
280 may include a lcvcr poruon 284 wluch extm&rls rear-
wardly of hinge 232, and which may be depressed to p&vot
door 228 to the open position I'urther, dirt collection (o
assenibly 140 is shown &nclud&n an engaging member 288
positioned to align with lever portion 284 ofami 280. In use,
cngagu&g nu:mbcr 288 may depress lever portion 284 of am&

280 upon conncctuig hnndvtm 112 tu upr&ght sccuon 108 to
autonuit&cally p&vot door 228 into the open position, si
whereby opening 260 n&ay be fluidly connected to inlet 272
of supplen&ental dirt collection assembly 140. in one aspect,

th&s may permit a user, who has used handvac 112 when
disconnected fron& upright section 108, to automatically
empty hm&dvac dirt collection chan&ber 188 by connecting,
handvac 112 to uprigi&t section 108 Afterwards, handvac
112 may be disconnected from upri ht section 108 with an
empty dirt collection chamber 188.

If door 228 &s manually moveablc from thc c)osixi posi-
t&on to thc opm& pos&uon then. as cxemphlicd ui FIGS. 97a-b
and 98a-h, door 228 may be pn&vided w&th an actuator. e.g,
a n&anually operable lever port&on 284 I.ever portion 284
may extend dovu&wardly from door 228 such that lever
portion 284 is user-accessible and user-opemkb)e while hand-
vac 112 is mounted to upright section 108. As exemplified,
lcvcr port&on 284 mny protrude from thc bottom wall 216 of
cyclone bu& assembly 136 to prov&dc user-acccssib&htv to
lever portion 284

As exemplified in I'I(ig 21. 22. 24, 97&k-h. and 98a-h,
v hether door 228 is manually or auton&at&cally opemkble,
door 228 may be biased to the closed position. For example,
door 228 may be biased fi&r rotation about h&nge axis 236
toward thc closed posit&on by a bias&ng mmnbcr (not shown),
such as a torsion spung. Tins may penn&t door 228 to cluse
m&toniatically upon disconnecting handvac 112 from upright
section 108. to prevent dirt from spilling from dirt collection
chan&her 188 and to pem&it immediate use of handvac 112
for cleaning. In alternative embodiments, door 228 may not
be biased toward the closed position. For example. door 228
may remain &n thc open pos&t&on upon d&sconn&wtuig hand-
vac 112 from upnght s&muon 108. In such a case. door 228
may remain open until manually closed. I&or example,
referring to FI(IS 98a-h. door 228 may ren&ain in the open
position shown until lever portion 284 of am& 280 is user-
act&voted to move door 228 to the closed position.
Removable Supplemental Dirt Collect&on Assembly

In accordance w&th another aspect ol'his disclosure,
wh&ch may bc us&xl by &&scil'or in comb&nnt&on w&th miy one
or morc other asp&wts ol'lus disclosure, a surface cleanu&g
apparatus has nvo or more dirt collect&on chambers &vherein
one of the dirt collection chambers is optionally removable,
and the surface cleaning apparatus is opemble when the
removable dirt collection chamber has been removed.
Accord&ugly. as d&scusscd with respect to thc previous
mubodunent, a supplemental dirt colhwuon chamber may bc
provided on thc up flow duct or wand of a stick vacu&un
cleaner and &nay be the main dirt collection chamber (e.g,,
it may collect n&ost or all of the separated dirt when the stick
vacuum cleaner is opemkted with the supplemental dirt
collection chamber in position). This may be referred to as
a large d&rt capacity upnght mode or a second upnght mode
of opcrat&on.

Thc supplemental dirt coflection chamber may bc remuv-
able for emptying and to reconfigure the vacuum to a light
we&ght upright n&ode or a hrst upright mode of opemktion
Once removed, the vacuum cleaner may be operable to
separate dirt and collect the separated dirt in another dirt
collection chamber (e.g. &he handvac dut collect&on chtun-
bcr). An advantage ol thc light we&ght upnght mode is that
thc s&ze and weight of thc vacuum clcancr may bc reduced
by removal of the supplemental dirt collection chamber. 'I'his

may be of assistance when the vacuum cleaner is used to
clean around and under furnin&re. and v hen the vacuum
cleaner is to be carried upstairs.

As cxcmphlicd in FIGS. 1 and 4. &hrt collccuon assembly
140 of upnght acct&on 108 may be rcmovably connected to
wand 144 and handvac 112. Tins may pem»t d&rt collect&on
assembly 140 to be ren&oved for emptying, or to operate
apparatus 100 in a light weight upright n&ode It will be
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dpprixialed thai, ui alternate cmbodunnils, wand 144 and
dirt collection assenlbly 140 of upright section 108 may be
integrally formed or permanently connected as a one piece
assembly

Dirt collection assembly 140 may be removably mounted
to wand 144 in any suitable fashion. In the illustrated
cmbodimcnt, a lower end 292 of dttt collixlion assembly
140 mdy be toed onto a lower cnd 296 ofwand 144, mid lien
dirt collection assembly 140 may be pivoted about lower end
29Z lov ard wand 144 and held in position by a suitable Iu

releasable fastenmg niechanism
In the illustrated embodunent, handvac 112 may remain in

fluid conununicatlon with wand 144 and surface cleaning
head 104 while supplemnital dirt celiac(ion assembly 140 is
disconnected from mand 144 and removed altogether from
apparatus IUU. 'l'lus niay permit dirt collection assembly 140
to be removed fe 8 . for emptying or to operate apparatus
I l)0 in a light weight upright mode) without disnipting the
operation of apparatus 100.
Upstreant Air Treatment Member 2 it

In accordance with smother aspect of llus disclosure,
winch nuiy be used by i(sell'r in combutauon with miy oue
or niore other aspects of this disclosure, an upstream air
treatment member may be provided 'I'he upstream air treat-
nient member may be removably connectable upstream of'hehandvac. For example. the supplemental dirt collection
assembly may have one or more cyclone chambers associ-
ated Ihcremilh. Accorduigly, when Ihe supplnnental dirt
collection assembly is positioned on upright sccuon 108
)e .. up flow duct 144), a supplemental cyclone chaniber sa

assembly (60 may be connected in series or parallel with the
cyclone chamber of the handvac. Accordingly, when oper-
ated as an upri ht vacuum. the surface cleaning, apparatus
may be a dual cyclonic stage surihce cleaning, apparatus.
When used in an above floor cleanuig mode. thc handvac ss
may bc a single cyclomc stage surface cleaning apparatus.
Typically, tlu: surlhcc clcaiung apparatus may be used as an
upri ht vacuum cleaner fi e, with the supplemental cyclonic
bin assembly attached) for cleaning floors 'I'his may repre-
sent the ntajority of area that is to be cleaned. Therefore. for do

a majority of the use of the surface cleaning apparmis. it
may bc used as a dual stage cyclomc surl me cleaning
dPPdiduis.

In accordance with I(us aspect, the upnghl ace(ion may
include a first air treatment member for separating at least
lar e dirt particles fmm the airfloiv, and the air treatntent
member of the handvac may be positioned domnstream of
the first air treatment member for separating smail dirt
particles j"(ines") from thc airflom. In llus rase, Ihc gree(est
iolumc of scpuralcd dirt may bc collectn! in the dirt u

collection chmnbcr of thc upnght scwuon, and a lesser
volume of fines may be collected in the dirt collection
chamber of the handvac This may reduce the rate at which
the handvac dirt collection chamber may be filled. and
reduce the frequency at wluch the handvac dirt collection s.
clrdmber must bc cmplicd. It mill be apprcnaled that each
cycloiuc stage may bc of any design dnd may be designed to
ii:illovi: diiy'y'pe ol ihi).

It ivill be appreciated that, in some embodiments, dirt
separated by the lrandvac may be collected in the supple- ra
mental dirt collection assembly. In such a case. Ihe dirt
collection re ion of the handvac may be in conununication
jautonuittcafiy or manually sclectivcly) with a dirt collection
region in thc supplnncntal dirt collccuon assembly, which
region mdy be isolated from thc dirt collection chmnbcr for ss
the cyclonic stage of the supplemental cyclone chan(her
assembly

16
Il svill bc apprcciatcd than if air travels tluough up flow

duct 144 to handvac 112. when cyclone bin assembly 160 is
connected to wand 144. air travelling through wand 144 inay
be diverted into cyclone bin assembly 160 and returned to
v and 144 from cyclone bin assembly 160 downstream of the
diversion. Optionally, in accordance with another aspect
with is discussed ui morc dc(ail subsequently, aud mluch is
exemplilicd ui Ihc cmbodnnent of FICiS 20 and 26. ui some
embodinients the diversion may occur mitoniatically upon
ntounting of the suppleniental cyclone bin assembly 160 to
upnght section (US For example. cyclone bin assembly 160
may include a diversion member 428 which may be posi-
tionable in the conduit of wand 144 between the upstream
and downstream ends 364 and 360 ol'wand 144. As shown.
diversion mcmbcr 428 nuiy divide wand 144 uito sn
upstream v;and portion 44U and a downstream wand portion
444 Diversion member 428 may form an air-tight seal
inside v snd (44 for redirecting substantially all air tnsvel-
lilig tlu ough upstream wand portion 440 into air inlet 316 of
cyclone bin assembly 160. In turn. air outlet 3ZU of cyclone
bin assembly 160 nuiy discharge into downs(resin mand
portion 444 lor (ravel downstream to handvac 112.

As exemplified in the embodiment of(i(()S 5. 12, and 25
supplemental cyclone bin assembly 160, (60 may be any
suitable cyclone bin assembly and may include a cyckme
chamber 308 and a dirt collection chamber 141. Cyclone
chamber 30S may include an air inlet 316 for receiving dirty
air fmm the surlhcc clanging hntd, e.g.. via wtmd 144, an air
outlet 320 lbr discharguig air, c.g, to lrdndvac 112, a dirt
outlet 324 for dischar in separated dirt mto dirt collection
chaniber (41. a vortex finder 40U and a cyclone axis 392
Wand 144 inay include an upstream end 360 connected to
surface cleaning head 104, and a downstream end 364
connected to air inlet 316 of cyclone chamber 308.

From cyclone bin assembly 160, thc airflow may flow
downstream lo handvdc 112. Accordingly, handvac cyclone
bin assembly 136 is positioned downstream ol'and in series
with supplemental cyclone bin assembly 16U. 11ie air may
be received in handvac cyclone bin assembly 136 where
additional particulate matter may be further separated ibom
the alrflov; and deposited into dirt collection chamber 188.
In mmiy cases, thc additional particulate matter separated by
cyclone bin assnnbly 136 nuiy constitute less than 30% of
thc total volume of dirt separated (born apparatus 100, and
may constitute all or a majority of the ines that are sepa-
mated Accordingly, dirt collection chamber 188 may be filled
at a lovver volumetric rate than supplemental dirt collection
chamber 141. This may help to maintain dirt collection
capacity in handvac 112.

In operation, air exiung mr outlet 320 of cyclone bin
assembly 160 may enter handvac 112 for a second stage of
cleaning by cyclone bin assembly 136. As illustrated, hand-
vac (12 nmy include a nozzle 412 having an upstream end
416 and a downstreant end 420. When handvac 112 is
connected to upright section 108, upstream end 416 may be
fluidly connected with mr outlet 320 ol'upnght sccuon 108.
and downstream nid 420 nuiy be fluidly connix lcd with uilet
192 of handvac cyclone chamber 184.

In openstion, air may be draivn into dirty air inlet 124 and
enter upstream v,and portion 44U. Diversion member 428
may redirect the air traveling tluouvgh upstream wand por-
tion 440 to enter air inlet 316 of cyclone chamber 308. Air
may travel through air inlet 316 tangentially to salem all 376
and spiral dowmvurdly tom ard lower eud wall 368, whereby
dirt may bc scparalcd from thc airtlow and pass lluough dirt
outlet 324 to accumu)ate in dirt collection chamber 141 1'he
airtlow niay then travel downstream into vortex tinder 400
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and exit cyclone chmnbcr 308 at air outlet 320 at down-
streanl end 404 of vortex finder 400. into an outlet passage
476. Outlet passage 476 may lieve a downs(rerun end fluidly
connected to downstream wand portion 444 'I)le air may
travel through dow nslrcam wand portion 444 lo dotv nstrcmn
wand end 364 into handvac 112 In handvac 112. additional
dirt may be sepamted from the airflow by cyclone bin
assembly 136 befilre the air is discharged through clean air
outlet 132.

1 I 1

Ii will bc appreciated lhat, in accordance w lib tlus aspect,
cyclone bin assembly 160 may be any suitable cyclone bin
assembly. In the cxamplc shown in FIGS. 5, 12, tmd 25,
cyclone chamber 308 includes a lower end wall 368. an
upper end wall 372, and a salcw all 376 extendulg between
the lolver end wall 368 and the upper end wall 372.
preferably. side~all 376 ls substantially cylindrical or frus-
troconical in accordance with corn entional cyclone chan)her
design.

Dirt outlet 324 may bc formed as an opemng in sidewall
376 for directing separated dirt into dirt collection chamber
141. In sonu: embodiments, at least a portion ol'sidewall 376
of cyclone chamber 308 may form a coinnxon dividing wall
betlveen cyclone chamber 308 and dirt collection chan)her
141 In this case, dirt outlet 324 may be formed as an
opening in the conunon portion of sidewall 376.

Dirt outlet 324 may be fomled at any suitable position on
sidcwafl 376. In the illustrated example, dirt outlet 324 is
postttontxi at au upper cnd of cyclone cllamber 308 proxi-
mate upper end wall 372 More particularly„ the illustrated io
embodiment includes a dirt outlet 324 defined by a slot 380
in sidewall 376 bordered by upper end wall 372 I'his may
increase the capacity of dirt collection chamber 141. More
specifically, dirt may accumulate by gravity Ibom the bottom
ol'dirt collccuou chamber 141 upwardly. Thus, the capacity li
ol'hc dirt col lcctiou chamber 141 may bc defined at least in
part by thc position of dirt outlet 324. Dirt collection
chamber 141 is full when the level of dirt in dirt collection
chamber 141 rises to dirt outlet 324. Accordingly, the
capacity of dirt collection chamber 141 is the volume of the so
dirt collection chamber 141 below dirt outlet 324. Tluis. the
capacity ol'dirt collection chamber 141 may bc utcrcasu! by
positioning dirt outlet 324 in ml uppermosi posiuon, such as
proximate thc upper cnd wall 372 ol cyclone chamber 308
as shown.

Alternately. in some embodmlents as exemplified in lqti.
26. lower end wall 368 may comprise or be an arrester plate
1280 wluch separates cyclone chamber 308 from dirt col-
lection clramber 141 In tlus case, dirt outlet 324 may be
formcxI by a gap bctwccn arrcstcr plate 1280 mid snlcwall o

376. where dirt paruclcs may fall by gravity into dirt
collection chamber 141

In accordance lvith another aspect which is discussed in
more detail subsequently, ac exemplified, cyclone chamber
308 may include an inlet passage 384 for redirecting axially- s.
dircctcd inlet air to flow taugentmlly (o promote cyclonic
sexton in cyclone chamber 308. An upstremu cnrl 388 of inlet
passage 384 may Ihce axially (i.e. substmltially parallel to
cyclone axis 392). and a downstreain end (not shown) of
inlet passage 384 may face tangentially to cyclone chanlber to
308. Air entering upstream end 388 of inlet passage 384
front air inlet 316 may travel along inlet passage 384 and
exit downstream mid foot shown) ul a tangential direction.
Afier spiraling upwardly amund vortex Iindcr 400 of
cyclone Hulmber 308, thc airflow may enter vortex lindcr si
400 and exit cyclone chamber 308 through air outlet 320 at
a dolvnstream end 404 of vortex finder 400.

Handvac cyclone chmnbcr 184 may bc auy suitable
cyclone chainber. In some embodiments, cyckcne chamber
184 ic substantially similar to cyclone chamber 308 I'or
exanlple, cyclone chamber 184 may include an air inlet 192,
an inlet passage 420, a dirt outlet 200. a vortex finder 424,
a dirt outlet 200. an air outlet 196„and a cyclone axis 248.
Air I'rom upnght section 108 may axially enter air ullct 192,
bc rcdircctnl to a tangential direction by inlet passage 420,
spiral upwardly around vortex tinder 424, deposit dirt into
dirt outlet 200, and then exit cyclone chamber 184 through
air outlet 196 at a dolvnstream end of vortex tinder 424
Modes of Operation

In accordance lvith another aspect of this disclosure,
which may bc used by itself or in combination with mly onc
or lllolc' thcl aspecm of this illsclosurc, thi: surface clcalullg
apparatus is recon(igurable to opemte m a plurality of
diiferent modes of operation I'or example, the surface
cleaning apparatus may be operable in two or more of a
handvac mode. a stair-cleaning mode, an above-floor clean-
in mode. a large dirt capacity upright mode, a lightweight
upnght mode, or a dual motor upnght mode. In some cases,
the surface cleatung apparatus may bc riwonligurable
between different nlodes of operation with a single act of
cmlnection or disconnection. Zhis nlay permit the surface
cleaning apparatus to be quickly reconfigured with minimal
interruption.

Referring to FIGS. I, 5, and 13. surface cleaning appa-
ratus 100, 152. and 168 arc shown in a large dirt capacity
upnght cleaning mode. In thc large ihrt capacity upughl
cleaning mode, surface cleaning appamtus 100, 152, and
168 may include surface cleaning head 104. upright section
IU8 including wand 144 and supplenlental dirt collection
assembly 140. and handvac 112. The airflow path may
extend from dirty air inlet 124 of surface cleaning head 104
downstream through wand 144 and then cyclone bin assem-
bly 136 ol'handvac 112 to separate dirt from thc mr(low and
deposit illa( dirt ulio dirt collection chamber 141 of upnght
section I U8 and/or handvac dirt collection chamber 188 In

apparatus (52 and 166. cyclone bin assembly 160 is also
positioned in the airfloiv path for sepamting and collecting
dirt from the airflow and cyclone bin assembly 136 of
handvac 112 may optionally bc bypasscxi as discussed
subscqucnflv.

As cxcmphlicd in FIGS. 12 mid 12a onc or morc of thc
surface cleaning head 104. upright section I Ug. and handvac
112 may be removably connected to each other so as to be
able to be assembled in a number of difl'creat combinations
to provide apparatus 152 with a number of different modes
of operation. In some embodiments, thc wand 144 and
supplmncntal assembly 140, 160 of upught sccuon 108 may
also bc rcmovably conncctnl to each other to provule
additional modes ofopemtion I 'or example, in the large dirt
capacity upright cleaning mode, surface cleanmg head 104
may be connected to upstream end 360 of v and 144,
downstream end 364 of wand 144 may be connected to an
air ullct 316 of cyvlonc bul assembly 160, and air outlet 320
ofcyclone bin assembly 160 may conncctcd to upstream cnd
416 of handvac nozzle 412.

'I'he large dirt capacity upright cleaning mode as shown
may be particularly effective for cleaning large surface areas
fe g. the floor of one or more rooms). The user may grasp
handvac handle 484 to steer surface clearung head 104
across thc surface to be cleaned /i.c. handle 484 may be a
dove luuldlc of thc surlhcc clnnling apparatus). The tall
height 492 ol'apparatus 100, 152, aud 168 provided ui part
by the interposition of wand 144 betlveen surface cleaning
head 104 and handvac 112 may permit apparatus 100 to be
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opera(est by a user standuhg upright. The large dirt capacity
of dirt collection chamber 141 of upright section 108 may
pemiit extended usage of apparatus 100 before the dirt
collection chamber 141 becomes full and rmist be eniptied.

As exemplified in FICiS. 4, 5. 12. 12u, 20 nnd 27-30. and
37-44 dirt collection assembly 140 or cyclone bin assembly
160 nuiy bc sclccuvely disconniutcd from upnght sec(ion
108 to reconligurc apparatus 100, 152, or 168 from Ihc large
dirt capacity upright mode to a light weight upright niode.
I ikewise. dirt collection assembly 140 or cyclone bin Io

assembly 160 may be selectively reconnected to upnght
section 108 to reconh ure apparatus 100, 152. or 168 fmm
a light weight mode to a large dirt capacity upright mode.

Prefi:rably. rccouiigunug the apparatus from the lar e dir(
capacity upnght mode to thc light weigh( upnght mode may
require only a single user action (e g, disconnecting the dirt
collection assembly 140 or cyclone bin assembly 160 front
die upri ht section 108 niay automatically close a duniping
door of the handvac if the dumping door is open and may
also automatically close a diversion member if the vacuum zo

cleaner includes a supplmncntal cyclune bui assembly 160).
As cxcmpliiied ui apparatus 100, door 228 wluch may

have been open m the large dirt capacity upright mode fiir
connecting dirt collection chambers 188 and 141. may close
mitomatically (i.e without any further user interaction) upon
disconnecting dirt coflection chamber 141, to seal bottom
ivall 216 of dirt collection chamber 141. Exenhptary mecha-
nisms uiclude a biasuhg mcmbcr. such as a spruig and a
mecharucal or clcctncal drive member drivingly connected
to the door to close the door as supplemental assembly 140, io
(60 is renhoved

As exemplitied in apparatus 168, disconnecting cyclone
bin assembly 160 from wand 144 may automatically reroute
the airtioiv path to extend directly from upstream wand end
360 to downstrcum wand cnd 364 without the mtenncdiary hs

diversion to cyclone bin assembly 160. Thcrcforc. (hc air-
flow path between surface cicshhhng head 104 rmd handvac
(12 is automatically reconfigured by disconnection of
cyclone bin assembly (60 to reconfigure apparatus 168 to
the light weight upright mode. Accordingly apparatus 168 so

may be continually operated while being reconfigured.
In dltcmativc embodiments, door 228 ol'pparatus 100

may bc nuinually closed as another step bcforc. during or
after dirt collccuon assmnbly 140 is disconnected from
upriaht section 108 to complete the reconfiguration to the
li ht weight upright niode I'or example. a user may nianu-
ally close the door. In other embodiments. as described in
more detail belov „a diversion valve of apparatus 168 may
rcxtuhrc mamial closure as ano(hcr step al'Icr cyclone bin
assembly 160 is discohuhcc(cd from wand 144 to complete o

thc rixoniigurdtion to Ihe hght wciglu upngh( mode. Alter-
nately. a single actuator niay be manually opemhted to close
the door and the diversion valve

As exemplified in FICi. 4, appamtus 152 may be recon-
fi umble from the lar e dirt capacity upright mode to a hght z.

wmght upright mode by disconnccting assmnbly 140. 160
from wand 144. In some cases, ii may be desirable to
iiioiiieiitdrilv rix'oiiligiiic dii dppdh'ii(us 10 (lie lhghtwciglil
upriaht mode to complete a task (e.g clean under an article
of funhiture). and afiehward reconfigure the apparatus to the ro

large dirt capacity upnght mode. In the illustrated example,
the airflow path betv een surface cleaning head 104 and
handvac 112 persia(s dunug and afIcr rcronliguraIion of
appara(us 100 lbom the huge dir( capacity upnght mode to
thc lightweight upright mode. Tlus may pemiit apparatus ss
(00. to be opemsted continuously (i e air to continue to travel
betiveen inlet 124 and outlet 132) betihre„during, and after

rccontigura(ion Io Ihc lighiwcight upnght mode

In(urn,

Iius
may allov; for a quick reconfiguration with little or no
disruption It v, ill be appreciated that if a cyclone is provided
in the supplemental assembly (e g, assembly 160), there
may be a short period during ivhich the diversion valve is not
closed during the tmnsition.

In some cases. rcconliguring apparatus 100, 152, or 168
from Ihc large dirt capacity uprigh( mode Io Ihe ligh(weigh(
upnght niode may pmvide a reduction in iveight (i e by the
removal of dirt collection assembly (40 or cyclone bin
assembly (60), and a more slender profile 'I hus. the light-
weight upright mode may make appamstus 100, 152. or 168
easier to lift (e.g, carry upstairs), and easier to maneuver
under and arouhhd fumi(urc and the like. Howcvcr. in ilus
mode. all of Ihc dirt scpardtcd by cyclone bin assembly 136
in the lightweight upright mode is collected in dirt collection
chaniber (88. I bus, apparatus 100, 152, or 168 may have
less dirt collection capacity in the lightweight upright mode
as compared with the large dirt capacity upright mode.

Referring now to FI(IS. 31-33, 44a. and 446. apparatus
100 and 168 arc shown m an above-floor cleanuhg mode. As
illustra(ed, appard(us 100 and 168 uh thc above-floor clean-
ing niode include handvac H2 and wand 144 Appamhtus
100, 152, and (68 may be reconhgured from the lighuveight
upnght mode to the alxive-(loot cleaning mode by discon-
nectin surface cleaning head 104 from wand 144. It will be
appreciated that assembly 140. 160 may be retained in an
above tloor clcanuig mode il'desired. Howcvcr. tlus would
add extra weight Io thc appara(us ui thc above floor clcahung
mode

Referring to FI(i 36ri. apparatus (52 is shown in another
above-tioor cleaning mode. As shown, appamstus 152 in an
above-floor cleaning mode may include handvac 112 and an
accessory wand 145, Accessory ivand 145 may be provided
supplmncntary to v;md 144 of upnght sccuou 108. For
example, accessory wand 145 may be rcmovably mountable
to a sidewall of upngh( section 108, as shown in FIG. 5. Sull
refernng to lilti 36u, in the above-floor cleaning mode
shown, upstream end 360 may provide the dirty air inlet, and
downstream end 364 may be removably fhiidly connected to
handvac nozzie 412. Accessory wand 145 may have any
sui(able lcng(h 516. For example. wand 144 may lwve a
length suliicicnt to permi( apparatus 100 to be used as an
upugh( vacuum clcdncr m Ihc couiigura(ion of FIG. 5.
Accordmgly, wand 144 nhay be 2-4 feet long ln contmhst,
accessory wand (45 may be shorter than wand 144 (e g., a
user v ants to be closer to the area to be cleaned in an above
floor cleaning mode) and accordin ly accessory wand 145
may be 6-18 inches.

In thc above-floor clc;ming mode. thc ups(rerun cnd 496
ofwand 144 may provide thc dirty air rulc( ofappamtus 100,
152, or 168 I'he above-floor cleaning niode may be well
suited to cleaning surfaces above tlhe floor. or iiiore generally
surfaces that are not substantially horizontal, and for clean-
ing in crei ices which surface cleaning head 104 might be
uuablc to access. Thc wmiil 144 may provide extcndcd reach
for ciistiiii( clciiiiiiig sum(docs (ivg. curuhins, drill ceiliiigs). Aii
auxiliary clcanuig fool suCh as a crevice tool, brush or Ihc
like may be attached to the inlet end of the wand.

Preferably, apparatus 100. 152. or 168 may be reconfig;
ured from the lightweight hhpriptt mode to the above-floor
cleaning mode by a single user action disconnection of
surface clciuung head 104 from thc upstream end 496 of
wand 144. Tlus may penni( the apparatus to bc quickly
recohhligurcxt wi(h ht(le or no disruption. For cxamplc, Ihe
apparatus may operate continuously before, during, and after
reconfiguration from the lightweight upnght mode to the
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abotc-floor cleanuig mode. Tlus may penuit a user to
conveniently reconfi ure the apparatus to the above-floor
clcaiung mode to clean a surf'acc uiacccssible m thc light-
weiaht upright mode, and afterward reconfigure the appa-
raius to Ihe hghtwcight upright mode to contnuic cleaning,
e g. the floor.

In some embodiments. the above-floor cleaning mode
may further include dirt collection assembly 140 ltor
example, a user may reconfi ure apparatus 100. 152. or 168

I I I

from thc large dirt capacity upnght mode (FIGS. 1, 5. and
13) to the above-floor cleaning mode by disconnecting
surlhct; clc;Bung head 104 I'rom wand 144, while mmntain-
ing dirt collection assembly (40 in pksce on wand 144 An
abot c-floor cleaning mode of tlus confi uratlon may provide
apparatus 100 with the reach of the above-tloor cleaning
mode. and the stora e capacity of the large dirt capacity
upri ht mode In some enlbodiments. dirt collection assenl-
bly 140 may be a one piece assembly with the wand 144 (I.e.
irremovably conntxted to mand 144), in wluch case thc
lvand 144 may be an up flow duct.

Relhrnng to FIG. 22, apparatus 100. 152, and 168 may be
reconhgured to a handvac mode fmin any other mode of
operation by disconnecting handvac (12 (e g. from v and
(44). As illustntted. the handvac mode may include handvac
112 alone. In the handvac mode, upstream end 416 of nozzle
412 may provide the dirty air inlet. Optionally. one or more
acct:ssories (not shown), such as a brush. crevice loof,
auxiliary wand 145 may bc connected to nozzle 412 If a
wand (44 is part of dirt collection asseinbly 140 then an Io
accessory wand (45 may be provided which is connectable
to nozzle 412.

The handvac mode of appamstus 100 may be lighter,
smaller. and more a ile than the other modes of operation.
However. tlm hundvac mode may have a smaller dirt col- li
lt:ctlon capacity'flail tile ltiigc thrt ctipBcity upllgllt nlotlc
(FIGS. 1. 5, and 13) for cxamplc.

In some cases. a user may wish to moinentarily disconnect
handvac 112 for use in the handvac Inode (e g to clean a
surface that is more accessible in the handvac mode). and so
then return the apparatus to the previous mode. For example,
apparatus 100, 152. or 168 may bc momentanly rcxonfig-
urcd from the lurgc dirt capacity upright mode (FIGS. 1, 5,
and 13) or from thc lightweight upnght mode (FIGS. 27 and
37) to the handvac nlode be merely removing the handvac
and afterv ard reconfigured again to the upright mode

It may be beneficial for the dirt collection chamber 188 of
handvac 112 to have capacity available for use in the
handvac mode upon disconncctm lrandvac 112 from
upnght section 108. Further, lt may be beneficial for dirt B

collection clmmber 188 of Irandvac 112 to rcclmm capacity
afier reconnecting handvac 112 to upright section 108 'I'lus

nlay be achieved by having dirt collection chamber 188
enipty into assembly 140. 160 contimially while handvac
112 is attached to the assembly, manually before removal of 1.

the lmndtac or upon removal of the hmldvac. The dirt
capacity may bc rcclauncd by havulg thrt collection chiun-
bcr 188 empty into assembly 140, 160 upon replacing
handvac 1(2 to the assenlbly (either manually or automati-
cally upon replacement) sc

An example of such a reconfigumtion is discussed with
respect to the embodiment of FICi. 21, In the illustrated
cxtunple, handvuc dirt collccuon chamber 188 has a bottom
wall 216 tluit rmnanw open to din coffee(ion assembly 140
wlnlc thc handvac is auachcxf to pcnmt dirt from handvac si
dirt collection clmnlber 188 to transfer (e g., by gravity) to
dirt collection chamber (41 thereby preventing, dirt collec-

tion chtunbcr 188 from being filled while thc apparatus is
used in one of the upright operating modes.

Apparatus 100 may bc rcconfigurcxf lbom thc handvac
mode to the large dirt capacity uprmht mode by reconnecting,
handvac 112 to upnght sex(ton 108. Preferably, reconncctulg
handvac 1(2 to upright section (08 automatically opens
handvac dirt coliection chamber 188 to dirt collection cham-
ber (41 fit r transferring at least a portion of the din, collected
while ln the handvac mode. to dirt collection chamber 141
thereby emptying dirt collccuon chamber 188 so tlmt dirt
collection chamber 188 is not full v, hen the handvac is once
agillll ustx! In tllC htllltlvtIC nlotltx

In some embodiments. handvac dirt collectiim chamber
188 docs not empty mto assmnbly 140, 160 when auachcxf
to the assembly, manually or automatically lior example,
FICiS. 25 and 26 slmlv exemplary embodiments of apparatus
152 and 168 where assemblies 160 and 188 receive and store
dirt separately at all times. As shown„upright dirt collection
chiunbcr 141 may rective mid collect dirt separated by
auxiliary cyclone bin assembly 160. and handvac dirt col-
lection clmmbcr 188 may separately rccelvc and collect dirt
separated by handvac cyclone bin assenibly 136

l'urning now to li(CiS. (23-126, apparatus 152 is shown in
accordance with another embodiment As exemplified,
handvac cyclone bin assenibly 136 may include a plurality
of cyclonic cieaning stages arranged in senes. For example,
and rcfcrrulg to FIGS. 125 and 126, cyclone bin assembly
136 may uiclude a first cyclonic clcamug stage 640 arrangod
in series upstreanl fmm a second cyclonic cleaning stage
644 liirst cyclonic cleaning stt e 640 may include onetu'ore

air outlet(s) 196a ivhich dischar e into air inlet(s) (92b
of second cyclonic cleaning sta e 644.

Referring noix to FICi. 127„each cyclonic cleaning stage
640 and 644 may include onc or morc cyclone chambers 184
iu parallel. For cxamplc. cyclonic cleanuig stages 640 and
644 nuly each include onc cyclone chtunbcr 184. or may
each include a plurality of cyclone chmnbers 184 Alterna-
tively, one of cyclonic cleaning stages 640 and 644 may
include one cycione chamber 184 and the other sta e may
include a plurality of cyclone chambers 184 In the illus-
trated cxamplc. first cyclonic cleanuig stage 640 includes
ouc cyclone chamber 184a, and second cycloiuc clcaiung
stage 644 includes a plurality of cyclone chambers 184b
arranged in pantllel. l'or example. second cyclonic cleaning,
stage 644 may include four or more cyclone chambers (84b
arran ed in parallel.

Second stage cyclone chamber(s) 184b may have any
suitable orientation rclativc to first stage cyclone chtunbcr(s)
184a. For cxamplc, each of second stage cyclone ch unbcr(s)
184b may have an air ullct 192b and an mr outlet 196b bofil
positioned proximate a rear end 648 of the second cyclonic
cleaning stage 644 (rearward ivith respect to the inlet of the
handvac). or both positioned proximate a fmnt end 652 of
the second cyclonic cleaning stage 644. Altenlatively, each
of second stage cyclone chamber(s) 184b may have an air
inlet 192 positioned proxunatc one of thc front and rear ends
648 and 652, aud an air outlet 196b positioned proximate thc
other of the front and rear ends 648 and 652 In the
illustrated example. second stage cyclone chambers (84b
are slmwn including air inlets 192b at front end 648 and air
outlets at rear end 652. This niay reduce directional changes
iu thc airtlow winch may rcducc backprcssurc dcvclopcxf
tluuugh scxond stage cyclone cluunbcrs 184b lbr cnhanccxf
airflow cflfcicncy. As shown, axes 248b of second stage
cyclone chamber (84b may be parallel to axis 248a of first
stage cyclone chamber 184ti

Dyson Ex1001 
Page 147



23
US 10,478,030 B2

24
Hmidvac cyclone bui assembly 136 may include one or

more dirt collection regions (88 lier example, cyclone
chambers 184 of first and second cyclonic cleaning stages
640 and 644 may separate dirt into one common dirt
collection region 188. or each cyclonic cleaning stage 640
and 644 may include a sepamte dirt collection region 188. In
thc laucr case, ull first stage cyclone chamberfs) 184d may
discharge dirt into thc first stage dirt collection region 188d,
and all second stage cyclone clmmberfs) 184b may dis-
charge dirt into the second stage dirt collection region 1ggb. ta
lit the illustrated entbodiment. handvac cyclone bin assent-
bly 136 includes one first stage dirt collection region 188a,
and a plurality of second stage dirt collection re iona 188b,
where each second sage dirt collection region 188b receives
dirt discharged by a rcspcctivc second suigc cyclone chiun-
ber 184b

ffeference is now ntade to Iil(ig. 34-36„v hich shov
apparatus 100, 152, or 168 m a stair-cleaning mode of
operation. As shown, appamtus 100, 152. or 168 in stair-
cleaning mode may include handvac 112 directly connected zo

to surfhcc cleanuig lmdd 104. For cxamplc, nozzle 412 may
beconnectixl to pivot)oint 116 of surface clcamn head 104.

1'he stair-cleaning mode of opemtion may be especially
suitable for cleaning stairs and the like„where frequent
lifting is required to clean the desired surface areas
Handvac Center of Cimvity in the Upri ht Modes

In accordance with another aspect of this disclosure,
w'lllcli illus'c used by'mclf ol ill colllblllatliili v 1(ll dliv litic
or more other aspixm of this ihsclosure, when thc apparatus
is in an upri ht mode and, in particular in a large dirt io
capacity upright mode. the center of gravity of the handvac
may be located directly above the cyclone bin assembly for
dirt collection chamber) of the upright section.

As exemplified in FIG)S 21 and 25. appamtus 100 is
shown in a large dirt capacity upn ht mode m a storage ii
position. In thc illustrated example, hmidvac 112 is shown
includmg a hmulvuc center of gravity 524. As shown, center
of gmvity 524 may be positioned vertically above dirt
collection assembly 140/cyclone bin assembly 160 benveen
the front and rear ends 532. 544 and 536. 54S of dirt do

collection assembly 140/cyclone bin assembly 160. Prefer-
ably. cmiicr of gravity 524 is positioncxl substantially cen-
trally bctss ceo I'rout and rear ends 532. 544 mid 536, 548 of
dirt collection assembly 140/cyclone bin assembly tmd may
be aligned with the wand

Alternately. or in addition. as exemplified, center of
ravity 524 is positioned between cyclone bin assembly 136

and suction motor 204, inside premotor filter clmmber 556
of'rdndvdc 112.
Configuration of'hc Auxihary Assembly c

In accordance with smother aspect of tlus disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure. a surface cleaning
appamhis may have an upnght section ivith an auxiliary dirt
collection assembly 140 or auxiliary cyclone bin assembly i.
160 sized, shaped. and posiuoncd according any onc of a

plurality of diffi:rent configurations relative to tlm wand of
the upright section and thc hmidvac.

In some embodintents, a surface cleaning apparatus is
pmvided having an upright mode wherein the auxihary io
assenibly 140, 160 and the handvac are positioned on the
same side of the wand. As exemplified in FI(iS. 1. 21. 24,
45. and 46. mixiliary assembly 140. 160 mid handvac dirt
collection chamber 188 may both cxiend rearwardly of wand
144. Rcfemng to FIG. 21, rear end 536 of dirt collection si
assembly 140 is shown positioned a rearward distance 564
fmm wand axis 568 Hottom wall 216 of dirt collection

chiunbcr 188 is shown positioned a reanvard distance 576
from wand axis 568 Preferably. distances 564 and 576 are
substantially equal. In alternative embodintents. distances
564 and 576 may be dill'erect. I'or example. distance 360
may be greater than distance 576. or distance 576 may be
greater than distance 564. If rear end 536 is at an angle to the
vertical as cxcmplified, then the handvac is prcfcrable
dcslgllcd silclt tllilt tile rcdr alii! iioiw lint cxtcild ictlrwaldlv
past a pmjection of the line of rear end 536. Accordingly, the
lowest extend to which upright section 108 ntay be pivoted
reanvardly is determined by the auxihary assembly and not
the handvac.

In some embodiments, a surface cleaning apparatus is
provided having a upnpit mode whcrcui thc auxiliary
assembly 140, 160 and thc handvac are posiuoncd on
opposite sides of the wand. As exemphfied in l1(i. 26. dirt
collection assembly 140 of upright section 108 is positioned
fonvardly of ivand 144. and handvac dirt collection chamber
188 is positioned rearwardly of wand 144. An advantage of
this design is that the weight of the auxiliary assembly 140,
160 is on thc opposite side of w mid 144 I'rom thc handvac
and may assist ui ofisctting thc hand weight of thc handvac
felt by a user holding the handle of the handvac.

In some embodimentg a surface cleamng appamtus is
pmvided having a uprig)tt niode ivhere the auxiliary assem-
bly 140. 160 and handvac are positioned on opposite left and
right sides of the wand. For example„ in apparatus 168,
cyclone bui assembly 160 mdy bc mounted to one of the lefi
or nght sides of upnght section 108, and handvac 112 may
be oriented relative to the upright section I IN such that dirt
collection chamber 188 extends to the other of the left or
right sides of upright section 108

In some embodiments. the auxiliary assembly 140, 160 of
the upright section surrounds at least a portion of the wand.
Rcfbrring to FIGS. 1, 21, 24. 45 and 46, apparatus 100 is
shovvn includuig an upright ace(ion 108 having dirt collec-
tion assembly 140 winch partially surrounds wmid 144. In
the illustrated example, dirt collection assembly 140
includes a chmlnel 584 tiir receivillg at least a portion of
wand 144. As shown, channel 584 may extend the height
588 of dirt coliection assembly 140 between lower and
upper ends 292 and 596. Chaiuiel 584 may also cxtcnd in
dcqtth from front eixl 532 rearwardly toward rear cnd 536.

As cxemphficd, dirt collccuon assmnbly 140 includes left
and right portions 600 and 604 on opposite left and right
sides of chmuiel 584 In the upright mode of apparatus 100,
v and 144 may be at least partially received in channel 584,
v hereby left and right portions 600 and 604 are positioned
to the lefi and nght sides ofw;md 144. As shown, a fmnt end
532 of'dirt collimuon assembly 140 muy cxtcnd Rirw ardly of
wand 144, such that dt least a poruon of wand 144 is
positioned between the front and rear ends 532 and 536 of
dirt collection assembly 140

In the iilustrated embodiment. dirt collection assembly
140 may also surround at least a portion of liandvac 112 in
thc upright mode of apparatus 100. In thc illustrated cmbodi-
mcnt, mi outlet eml 608 of wand 144 may bc received in
chiumcl 584 of'dirt colhxuon assembly 140 Accorihngly, a
front portion of handvac 112 may extend mto channel 384
for connection ivith outlet end 608 of ivand 144 In the
illustrated embodiment, nozzle 412 and inlet passage 420 of
handvac 112 may be positioned inside channel 584 of dirt
collection assembly 140 m thc upnght mode of apparatus
100
Upnght Section with a Plurality of'yclones

In accordmtce ivith another aspect of this disclosure,
which may be used by itself or in combmation with any one
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or more other aspects of tlus d&sclosure, thc supplemental
cyclone bin assembly 160 may have a plurality of cyclones
posit&oncxl u& seucs and/or in parallel u& thc a&rflow path. The
cyclones may be posit&oned to the same side of the upnght
sccuon (c.g.. front or (racL left or uglu). or on ddlbrcnt sides
of the upright sect&on (e 8 . one fnmt and one back or one on
the right side and one on the left side). In one embodunent,
the upright sect&on may use two cyclones and the wand may
be positioned between the tvvo cyclones.

1& 1

As cxemphlicd &n FIGS. 47-51, auxil&ary cyclone assem-
bly 160 comprises first and second supplemental cyclone bin
assemblies 161, which may bc u&d&vidual units or may bc
formed as a single unit or housing, liach cyclone bin
assembly 161 is shown including a cyclone cl&amber 308
and a dirt collection chan&her 141 Dirt collection chambers
141 may be comb&ned to fomt a conunon repository for dirt
separated by both cyclone bin assemblies 161 or each
cyclone bin assembly 161 may have a separate dirt collec-
uon chamber 141. &O

Each cyclone chamber 308 may be any suimble cyclone
cluunbcr and may bc the same or d&fli:rent. As shown, each
cyclone chamber 3(N nlay include a tangential air inlet 344
pmximate upper end 374. and an axial air outlet 320 at a
do&vnstream end of vortex finder 400

Cyclone bin assemblies 161 may be positioned in parallel
in the airflow path between surface cleaning head 104 and
lumdvac 112. As cxcmpl&lied. thc airflow path may extend
from surface clctuung head 104 tlu ough an upstremn wand
portion 440. diverge into the mlets 3(6 of cyclone chambers &o

308 throuah cyclone chambers 308 to their respective air
outlets 32U. I lech cyclone bin assembly 161 mav include an
outlet passage 476 connecting air outlets 320 to downstream
portion 444 of v, and 144 v here the airflow path converges.
From downstream poruou 444 ofwand 144, thc airflow path &1

may cxtcnd tluou J& handvac 112 and exit out clean mr outlet
132.

As exenlphfied. upstream and downstream portions 440
and 444 of &vend 144 may be d&vided by a diversion nlenlber
712, wluch is described subsequently with respect to a so
further alternate aspect. A&r tmveling downstream tluou h
upsucam portion 440 may contact diversion member 712
and bc red&rected luterally into mr inlc(s 316 ol'yclone
clrambers 308. Outlet passages 476 of cyclone bm assmn-
blies (61 may corn erge to foun a single airflov path in
downstream portion 444 of wand 144 above diversion
member 712
Diversion Valve

In accordance w&th &mother aspect of flus d&sclosure,
winch nu&y be used by &&sell'or in combu&auon w&th mly oue o

or morc other uspccts of (h&s d&sclosure. a divers&on valve &s

pmvided which diverts air tmvelling through upright section
(08 (e g., the wand 144) into the m&xiliary assembly 160
(e, supplemental cyclone or cyclones 308). Prefembly, the
diversion valve operates automatically upon the auxihary 11

assembly 160 bc&ng d&sco&u&cctcd from an&Vor co&ulcc&cd to
thc su&h&ci: clcauulg apparatus.

As cxmnpl&fi&xl u& FIG. 20, cyclone bu& assembly 160 may
be selectively connected to upright section I (N whereby the
airflo&v path may be reconhgured to extend through cyclone ro
bin assembly 160. Sunilarly, cyclone bin assembly 160 may
be selectively disconnected from upright section 108
whcrcby tlu: mrflow path may bc reconligurcrl to ex&cud
tluough wand 144 from cnd to cnd w&thout d&version.
Preferably. the a&rflow path reconii urat&on is automalic sl
upon connection anil/ol clksconucc tlou ofc&'clone'flu esse'ul-
bly (60 to upright section (08.

26
In some ambo&hmcnts, wand 144 may include a d&vers&on

outlet 7U4 and a diversion inlet 708 positioned betw:een the
upstream and downstream ends 360 and 364 of w:and 144
'I'he diversion outlet 7U4 and divers&on inlet 708 may be
selectively opened &shen connecting cyclone bin assembly
160 to upright section 108 to reconfigure the a&rflow path to
d&vert into lhc cyclone bu& assembly 160 at d&vers&on outlet
704. m&d to return to the wand 144 from cyclone bin
assembly 160 at diversion inlet 7U8. 1.)pright section 108
may include a diversion valve for open&ng and closing
diversion outlet 7U4 and inlet 708

A dn ersion valve 712 according to a first embodiment is
exemphfied in FIC)S. 52-57. As exemphfied. diversion valve
712 may include a slee& c 716 positioned &ns&de ol'wand 144,
and a pedal 720 for movu&g slccvc 716 bctwccn an open
position and a closed position.

Sleeve 7(6 may be a condu&t for fluidly coupling,
upstream and downstream wand portions 440 and 444 in the
closed position of diversion valve 712 (see FIC(S 52 and 55)
to bypass diversion outlet and inlet 704 and 708 Preferably,
slcevc 716 may bc a ugid conduit Altcmat&vcly. shwve 716
may include flcxiblc and/or collaps&blc clemcnts. Efl'cc-
tively, sleeve 716 nlay close diversion outlet and inlet 704
and 7(N in the closed position of d&version valve 712
Dpt&onally, diversion valve 712 nlay include one or more
sealing members (e.. 0-rings) which may form an air-tight
seal betv,een sleeve 716 and upstream wand portion 440,
and bctwccn sh&c&c 716 and downstream wand portion 444
to help prevent lhc escape ol;ur flu ough d&vers&on outlcl and
inlet 7U4 and 708 in the closed position of d&version valve
7(2

Sleeve 7(6 may be movable axially along wand 114
between the closed position (FIC)S. 52 and 55) and the open
position (FIC)S. 54 and 57). Preferably. sleeve 716 &s moved
to thc open pos&t&on automaucally by mount&ng cyclone bin
assembly 160 to upright section 108 (c.g. connecting to
wand 144), m&d&or mo&rxl to thc closed pos&uon automali-
cally by dismolulting cyclone bin assenlbly (60 from upright
section 108 (e.g disconnecti&N from wand 144) In the
illustrated embodiment, sleeve 716 is drivingly coupled to a
pedal 720. Pedal 7ZO nlay be depressed to move sleeve 716
from the closed posit&on of FICIS 52 und 55 to the open
position of FIGS. 54 and 57. As shown. pedal 720 nmy bc
positioned axially below slcmve 716 and cxtm&d outwardly of
v and 144 to be depressed by cyclone bin assembly 160
v hen mounting cyclone bin assembly 160 to upright section
108 Pedal 7ZO and sleeve 716 may be inte rally molded, or
separately fouued and connected. to move axially up and
down as a un&t.

As cxcmplified, pedal 720 and slccvc 716 may bc muv-
ably mounted to wand 144 lhr axial movmncnt bctwccn the
open and closed position As shown, pedal 720 and sleeve
7(6 may move downwardly from the closed position (I'Ifif
52 and 55) to the open position (FIC)S. 54 and 57). In the
closed position, sleeve 716 may extend the airflow path
d&rcctly across the tlueshold betw&mu thc upstrcmn and
dowustrctuu wand portions 440 and 444. In thc open posi-
t&on, sleeve 716 may be re&me(cd into thc upstream wand
portion 44U to open diversion outlet 704 and inlet 708, and
thereby permit the airflo&v path to be d&ver&ed through
diversion outlet 704, cyclone bin assembly 160 and diver-
sion inlet 708. As slu&wn, diversion outlet 704 may be
pos&(ion&xl at a downstream cnd 724 of upstream wand
portion 440, m&d d&version inlet 708 may be pos&tioncd at an
upstream end 728 ol'ownsuctun wand port&on 444.

In an alternative embodiment, sleeve 716 may have one or
nxlre openings v,hich align with d&version outlet and inlet
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704 m&il 708 in tlm open pos&t&on of valve '712. In the closed
position. the openings in sleeve 716 may be closed by
alignn&ent w&th solid wall portions of wand 144, and d&ver-

sion outlet and inlet 7U4 and 708 may be closed by afign-
ment with solid wall portions of sleeve 716. In this case,
sleeve 716 may be positioned inside the upstream and
downs uc un wand portions 440 mid 444 ui bo&h &hc opm& and
closed posit&ons of valve 712.

Preferably. sleeve 716 is biased to the closed position. I'r
example, valve 712 n&ay include a biasing member which &o

acts on sleeve 716 to bias sleeve 716 to the closed position.
In the illustrated example. valve 712 includes a spri&tg 732
&vhich acts on pedal 720 to urge pedal 720 and sleeve 716
upwardly to &hc clos&xi pos&uon. In altcrna&ive embod&mm&ts,
slccve 716 may not bc b&ascd &o thc closed pos&t&on For
example. sleeve 716 may include an actuator. such as a
switch or lever, which n&ust be manually activated to nieve
sleeve 716 to the closed pos&tion or is moved by assentbly
160 &shen assembly 160 is removed.

Still refemn to FICiS. 52-57, cyclone bin assembly 160 zo

may mclude an cngugcment member for matuig w&th pedal
720 to mount cyclone b&n assembly 160 on pcda1720. In the
illustrated exmnple, a cavity 736 is formed in sidey all 376
ofcyclone bin assembly 160 for receiving pedal 720. In use,
cyclone bin assentbly 16U may be set onto pedal 720 such
that pedal 720 is received in cavity 736. Preferably, the
&veight of cyclone bin assembly 160 on pedal 720 is sufl)-
c&cnt to overcome thc buis of valve b&asui member 732, and
mo&c pedal 720 and slccve 716 downwardly to thc open
position In alternative en&bodiments. additional downward &o

force must be applied by the user to move pedal 720 and
sleeve 716 downwardly against the bias of the biasing
member 732 and/or an actuator. such as a foot pedal, may be
utilized.

Cyclone bin assoc&bly 160 may be toed on&o pedal 720 &s

(sce c.g.. FIGS. 53, 56), and then pivo&ed on penial 720 uito
posit&on (sce c.g., FIGS 54, 57) af&cr pcrlal 720 and slcwve
716 have moved downwardly to the open position In the
illustrated exantple. cyclone bin assembly 160 may be set
onto pe(Lsl 720 with cyclone axis 392 extending at a (non- so
zero) angle to &sand axis 740. and then lowered with pedal
720 &o move valve 712 &o thc open position, and linally
pivo&ed about pedal 720 toward wand 144 to complete thc
co&uuxuon ol'yclone bu& assembly 160 to wand 144 An
locking n&ember, such as a latch 744, which may be located
at the end of the upper end or &vend 144. may be prov&ded
to secure assembly 160 in position. In some embodiments,
cyclone axis 392 may be substantially pamllel to wand ax&s

740 when cyclone bui assembly 160 &s co&u&ected &o wand
144. o

Cyclone bin assembly 160 may include a d&version mem-
ber 428 for dividing wand 144 into upstream and down-
stream wand portions 440 and 444. and for divemng tlow
from the upstream wand portion 440 into cyclone bin
assembly inlet 316. Diversion member 428 may take any &.

suitable linn In the illustrated cmboduuent, diversion
member 428 is u substantially flat plate which ex&wide
outboard of sulcwall 3'76 for pmtruduig into wm&d 144
through one of diversion outlet 704, diversion inlet 708. or
another opening into wand 144. Alternatively, diversion ro
member 428 may be curved to provide a less abn&pt change
in airflow direction, which may reduce the pressure drop
across thc d&vers&on mcmbcr 428. Opt&onally. slivers&on
mcmbcr 428 may u&elude or interface with a scaluig member
(c.g. a ilcfonuablc clastomcnc ical) to form an a&rught ss
barrier betv een upstream and downstream wand portions
440 and 444 Alternately, the diversion &nember may be a

sc7&orate member &l&at &s u&sculled as a scpa rate s&ct& when (&.c.

before, during, and/or after) connecting cyclone bin assem-
bly 160 to the wand 144

As exemplifie, when cyclone bin assembly 160 is
mounted to wand 144, as slu&wn in FICiS 54 and 57, air inlet
316 of cyclone chamber 308 is connected to d&vers&on outlet
704 for rixmv&ng a&r from upstream wand port&on 440 in&o

cyclone cht&mbcr 308. mid ouflct passage 476 &s conncc(cxl
to diversion inlet 7()8 for discharging air from cyclone bin
assembly 160 into downstream wand portion 444

Cyclone bin assembly 160 n&ay be ren&ovably mounted to
wand 144 by any suitable mcchanis&u. In the illustrated
embodiment. cyclone bin assembly 160 includes a latch 744
ou handle 616 lhr engaging a tab 746 which cx&ends
outwardly ol'wand 144. Latch 744 may bc user-opcrablc by
a user grasping handle 616 to release latch 744 from tab 746
for disconnecting cyclone bin assembly 160 fron& wand 144
Preferably, biasing member 732 of valve 712 automatically
and inunediateiy moves sleeve 716 to the closed position
upon disconnection of cyclone bin assembly 160 to recon-
ligure the airflou pnthway by closuig &hversion inlet and
ou(lct 704 and 708.

A diversion valve 7 IZ accordi&m to a second en&bodiment
is exemplifie in l&l(iS. 58-63 Diversion valve 712 is
sintilm to diversion valve 712 of I'lfig 52-57 in many
respects except, for exantple that sleeve 716 &s embodied by
a collapsibie hose 716 instead of a more rig&d conduit.

As cxcmphiicd, d&vers&on & alvc 712 includes a collapsible
slccvc 716 posiuoncd ms&dc of wand 144, and a pedal 720
for moving hose 716 been an open pos&tion and a ck&sed
pos&tku&.

Sleeve 716 may be a collapsible conduit for fluidly
coupl&n upstream and downstream wand portions 440 and
444 &n the closed position of diversion valve 712 (see FIG)S.
60 and 63) &o bypass dn crs&on inlet and outlc& 708 and 712.
Opuoually. d&vers&on valve 712 may include oue or more
seals (c.g. 0-nngs) wluch form an a&r-t&ght seal bc&ween
sleeve 716 and upstrean& wand portion 440, and between
sleeve 716 and do&vnstream &vend portion 444 to help
prevent the escape of air tluough diversion inlet and outlet
704 and 708 in the closed position of diversion valve 716.

In thc illus&rated embod&mcn&. slccvc 716 has a lixcd-
position upstream e&xl '756 seahxl &o upstream wtmd port&on
440, and a &k&w&w&ream cnd 760 ax&ally movable uisidc wand
144 l)ownstrean& end 760 may be movable toward upstream
end 756 to the open position (l&i(iS. 60 and 63) w:hereby
sleeve 716 is partially collapsed with downstream end 760
positioned in the upstream wand port&on 440 upstream of
d&version outlet 704. Downstream mid 760 may also be
movable away I'rom upsucam cnd 756 &o the closed posiuon
(FIGS. 58 and 61) whcrcby sleeve 716 is extended w&fl&

downstrea&n end 76U position in the downstream wand
portim& 444 downstream of divers&on inlet 708

As exemplified, pe(Lsl 720 may be drivingly coupled to
downstream end 760 of sleeve 716. Pedal 720 may be
dc7&ressed (e.g. by thc weigh& of cyclone bu& assembly 160)
to move downstream cnd 760 into the ups&rerun wand
port&on 440, collapsu&g slccve 716 u&to the open position of
l&l(ig 60 and 63 Pe&Lsl 720 may also be m&sed (eg
automatically by action ofbiasing member 732 upon release
of pedal 7ZU or pulled upwardly by assembly 160) to move
downstream end 760 into the downstream w and portion 444,
ex&coding sleeve 716 m&o &hc closed pos&t&ou of FIGS. 58
and 61 Al&cma&ely. a manual actus&or may bc used.

A diversion valve 712 according &o a third embodimcn»s
exeniplified in l&l(iS. 64-71. As exemphfied. diversion valve
712 may include a diversion outlet door 772 and a diversion
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inlet door 776. Doors 772 and 776 may bc opencxl when
cyclone bin assembly (60 is connected to wand 144 for
reconfigurin the airflow path to extend through cyclone bin
assembly 160 Doors 772 and 776 may also be closed when
cyclone bin assembly 160 is disconnected from wand 144
for reconfiguring the airfiow path to extend directly across
thc tlueshold benveen upstream and downs(roun wand
portions 440 m&d 444.

In the illustrated embodm&ent, doors 772 and 776 are
pivotally mounted to wand 144 tbr movement between a &o

closed position face i&I(IS 64 and 67-69) in which doors 772
and 776 seal chversion outlet 704 and inlet 708 respectively,
and an open position (see FIGS. 66 and 713 in which doors
772 anil 776 arc open to allow air to flow iluough i(ours 772
and 776 between maud 144 and cyclone bu& assembly 160.
l)oors 772 and 776 may be pivotally mounted to wand 144
in any suitable manner In the example shown, doors 772 and
776 are pivotally mounted to wand 144 by a comnxm lunge
780, As shown. door 772 may pivot inwardly about lunge
780 toward a downstream direction, and door 776 may p&vot &a

inwardly about h&ngc 780 toward an upstream d&root&on In
altenrati& c embodnuents, each of doors 772 and 776 may be
pivotally mounted to wand 144 by a different hinge

Preferably. doors 772 and 776 open mitomatically by
connecting cyclone bin assembly 160 to wand 144 In the
illustrated example. cyclone bin assembly 160 includes an
inlet nose 784 for pushing open diversion outlet door 772,
and an outlet nose 788 fi&r puslung open diversion inlet door
776. As shown. noses 784 and 788 may extend outwardly of
sidewall 376 for projecting thmugh diversion outlet and inlet &o

704 and 7U8 respectively upon connecting cyclone bin
assembly 16U to wand 144.

Preferably. when cyclone bin assembly 160 is connected
to wand 144. an airflow path is formed between diversion
outlet 704 and a&r inlet 316, and bctwcm& divers&on mlet 708 3&

and air outlet 320. such that thc a&rfiow pad& Ibom upstremn
want( port&on 440 to downs&rerun wand portion 444 &s

reconhgured to extend through cyclone bin assembly 160. In
the illustrated example, connecting cyckme bin assentbly
160 to wand 144 may include pushing noses 784 and 788 so
into diversion outlet and inlet 704 and 708 respectively to
open doors 772 and 776.

Noses 784 and 788 may take any suuable form. As
cxemphlicd, nose 784 may be I'onncd as a d&vers&on mmnber
inc)odin an inlet passage havmg an upstream end 792 and
a do&vnstream end 796 Upstream end 792 may extend into
wand 144 and form a seal v ith upstream wand portion 440
to redirect the akflow in upstream wand portion 440 to enter
nose 784 toward downstrctm& end 796. In the illustrated
cn&boihn&i:nt, i&patri an& wan&I po& t&on 440 u&el i&el&:s » scalh&g

r&ng 800 adjacent an upstream s&dc 804 ol'&vers&on outlet
door 772 onto wh&ch downstream end 796 may be seated fi&r

formin an airtight seal between upstream wand portion 440
and downstream end 796 Alternatively. or in addition,
upstream side 804 may include a sealing member. Down- &s

stream cnd 796 of nose 784 may bc imcgrally for&ucd or
o(hciw&sc connected with air u&lct 316.

In the illustrated example. nose 788 is fi&nned as a
trian ular plate &vhich projects outwardly from air outlet
320 In other entbodin&ents. nose 788 may have another ro
suitable form for pushing diversion inlet door 776. such as
a circular or rectangular plate or a rod for example. As
shown. when cyclone bu& assembly 160 &s co&u&ected to
want( 144, nose 788 pro)ccts u&to ihversion u&let 708 pushing
open diversion inlet door 776. Th&s may pcrnut a&r outlet 320 si
to sealingly abut diversion mlet 708 for fi&nning an airtlow
path between air outlet 320 and downstream wand portion

444 Opt&onally. a seal 808 may be prov&dcd at the interface
between air outlet 32U and diversion inlet 7(N for enlmncing,
the airtightness of the connection

It w&ll be appreciated that in alternative embodiments,
nose 788 may be formed as an outlet passa e, which may be
curved similar to nose 784. This may mal e the change in
airfiow d&rect&on across nose 788 less abrupt. wiuch may
ri:ih&cc press&I&c loss&:s.

Preferably, &vhen cyclone bin assembly 160 is discon-
nected from wand 144. doors 772 and 776 automatically
close to reconfigure the airfiow passage to extend directly
from upstream wand portion 440 to downstream wand
portion 444 ivithout diversion through diversion outlet 704
or inlet 708. For example, doors 772 and 776 may be biased
to thc closed pos&t&on by a b&asing member, such as a spru&g.
In the illustrated embodiment, diversion valve 712 includes
a torsional spring 8(2 Sprina 812 ntay be positioned to bias
both of doors 772 and 776 to the closed posit&on In the
illustrated embodiment, spring 812 is held in a sprin
hous&n 816 mounted to an inside face 820 of diversion
outlet door 772. As show n. spru&g 812 may have an ann 824
conniwtcd to d&version mlet dour 776, clfixuvcly biasu&g
doors 772 and 776 away fmm each other to their respective
closed positions. In alternative embodiments, each of doors
772 m&d 776 may have a separate biasing men&ber

A dn ersion valve 712 according to a fourth embodiment
is exempiified in FIGS. 72-77. Diversion valve 712 is
sim&lar to diversion &elva 712 of FIGS. 64-71 in many
respects cxccpb for cxtunple, thc door wh&ch select&vcly
closes diversion outlet 704 and inlet 7(N

In the illustmted en&bodin&ent, diversion valve 712
includes a door 772 l)oor 772 may be n&ovable between a
closed position (FIGS. 72 and 75) in which door 772 seals
diversion outlet 704 and inlet 708. and an open position
(FIGS. 74 and 77) u& winch door 772 &s unscaled lbom outlet
704 and inlet 708 to allo~ the mrfiow to pass tluough
d&version outlet 704 m&d mlet 708. As exemphlicd, d&vers&on
valve 712 may include one door 772 for closing both of
diversion outlet 7U4 and inlet 708, or separate doors 772 fi&r

diversion outlet 704 and inlet 708.
As shown, door 772 may be pivotally mounted to wand

144 u& any suitable numncr for movcmcnt bctwccn thc open
and closed pos&t&ons. For cxmnplc, door 772 may bc pivut-
ally mount&xi outside ol'and 144 by a hu&gc 780. In thc
illustrated exan&pie, door 772 may pivot ou&wardly about
hiage 780 away from wand 144 to the open position, and
may p&vot inwardly about hinge 780 tov ard wand 144 to the
closed position. Preferably. door 772 is manually openable,
whcrcby a user may grasp door 772 and manually move duor
772 from the closed pos&tion to thc open pos&t&on. For
example, door 772 may lra&e a lcvcr 840, a handle, or
another gripping member for a user to grasp for manipulat-
ing the position of door 772

Once door 772 is opened, as shown in FIGS. 73 and 76,
cyclone bin assembly 160 may be connected to wand 144.
In thc illustrated mnbodnnent, cyclone bin assembly 160
includes a d&vers&on mcmbcr 428 of thc type dcscnbe above
with rcfcrcnce to FIGS. 52-57. Diversion member 428 may
be n&oved into &vend 144 throu h divers&on outlet 704,
diversion inlet 708. or another opening in wand 144, fi&r

divid&n wand 144 into an upstream portion 440 and a
downstream portion 444. substant&ally as described above.

When cyclone bm assmnbly 160 &s disconnected from
wand 144, door 772 nuiy be moved back &nto thc cioscx(
pos&(ion for reconliguru&g the air(low path &n wand 144 to
extend directly fron& upstream portion 440 to downstream
portim& 444 without diversion I'or example, door 772 may
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bc manually moved lbom thc open posinon 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
sprin ).

In sonic embodunents. door 772 may be held in the closed
position by the bias of a biasmg member. or by a releasable
locknlg nlcchilnisnl (c.g d ldtch). This nldv pixnul dour 772
to form a tight seal against diversion outlet 704 and inlet
7118

In some emlxidinients, pedal 720 may be tiiot operable Io

and may be located close to or on the surface cleaning head.
AnguLar Surface of Upri ht Section

In accordance with another aspect of this disclosure,
which UIBv'c Uscil by'mcll ot al conlbnlatuin v uh dnv linc
or nlorc olllcr aspects of this ilHclosUlc, a sillface ch annlg I

apparatus is provided havmg an upright section v ith a dirt
collection chaniber or cyclone bin asseinbly having a side
pmhle that tapers or narrows fmin top to bottom I'or
example. the rear wall of the supplemental dirt collection
chamber or supplemental cyclone bin assembly may extend Io
upwardly at an acute angle relative Io Ihc wmul axis such
that Ihc rear w ul1 Is farther from Ihc wand axis at Ihe Iop cnd
than at the bottoni end of the dirt collection chamber or
cyclone bin assembly An advantage of this design is that the
surface cleaning apparatus may extend under furniture wlule
providing a large dirt collection capacity.

As exeniplified in FICIS. 3 and 7. surface cleaning appa-
ratus 100 and 152 include an upnght scmuon 108 havui a
dirt collcmnon chamber 140 or cyclone bin assembly 160
that extends from a lower end 292, 856 proximate surface so

clemiinu head 184 to an upper end 596, 860. A rear end 536,
548 of auxihary assenibly 148/160 may extend upwardly
front lower end 292 or 856 at a (non-zero) acute angle 848
to wand axis 568 Angle 848 is prefemsbly benveen 10 and
70 dcgrccs. and more preferably between 20 and 40 degrees. Is
For cxiunple, a distance 538 bctw ccn w dnd axis 568 mid rwir
cnd 536. 548. mcasurcd normal io wmid axis 568, may
increase continually or generally continuously from lower
end 292, 856 upwardly. As show:n, distance 538 is greater at
upper end 596. 860 than at lower end 292. r 856. do

Handvac with Angled Bottom Wail
In accordance with another aspect of Ilus disclosure,

which UIBv'c Uscil by'mcll ot al conlbnlatuin v uh dnv linc
or morc other aspects ol'lus disclosure, d handvac may bc
pmvided bavin a buttons. such as a flat bottom wall. for d

supportin the handvac on a horizontal surtace. and which
extends at an acute angle (e.g., between 20 and 40 degrees)
away from the inlet nozzle axis. and optionally at about the
in-usc orientation of the hand vac. This mav provide the
handvac wilh a resting oncntation thai is closer lo or 0

csscnually at thc in-use orwnuition of thc handvac. For
example, the muse orientation of the handvac may normally
have the inlet nozzle axis extending at a dowmvard angle
reLative to a horizontal surface to be cleaned. Thus. a user
may not have to substantially reorient the handvac upon s.

grasping Ihc handvac ui thc resting orientanon to reposuion
the handvac into thc in-usc onmitauun.

Rcfcrcnce is now made FIG. 78, whcrc handvac 112 is
shoivn restin on a horizontal surface 876 As shoivn. nozzle
axis 884 extends at an angle 888 to horiinmtal surface 876. Io

Angle 880 may be an acute angle which may be between 10
and 80 de~ceca, and preferably betv'een 25 and 65 de rees,
morc prclhrably bctw can 3S and SS dcgrces or bctwcmi 20
and 40 dcgrces. It will be apprcciatixi fliat handvac 112 may
be stably supported ui any suiuiblc manner, with nozzle axis ss
884 extending at angle 880 to horizontal surface 876. I'r
example, handvac 112 may include one or more support

clcmcnts (c.g. a wall or fcct) which collcctivcly provide 0

support for handvac 112 on a horizontal planar surface at a
dcsirixl acute angle. dnd a center of gravity 524 vertically
aligned with or between the support elements for stability
when liandvac 112 is so supported by thc support element(s)
on the horizontal surface

As exemplified. bottom ivall 216 of handvac 112 may
extend at an migle 880 to inlet nozzle axis 884 ofnozzle 412
Bottom wail 216 may be planar. and the plane of bottom
wall 216 may intersimt with nozzle axis 884 at angle 880.
Bottom wall Z16 may provide a flat planar surface for
making broad conuguous contact wuh horizontal surface
876, or bottom wall 216 may include a plurality of discrete
contacl points or surfaces wluch collccuvcly contact Ihc
houzontal 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 gravity 524 is preferably aligned verti-
cally aboi e bottom wall 216 when handvac 112 is supported
on horizontal surlhcc 876 by bouom mall 216. This may
permit handvac 112 to rest stably (i.e. statically without
tipping over) on horizontal surface 876 while suppoucx)
solely by bottom ivall 216.

Ilandvac 112 may have an in-use orientation relative to
honzontal surface 676 at v hich a user niay comfortably
operate handvac 112 during cleaning Typically. handvac
112 is most comfortably operated in an orientation that does
not require an apphcauon ol'torque by Ihc user's hands when
thc handvac 112 Is held by handle 484. This may bc thc case
v here the center ofgmvity 524 of the handvac 112 is aligned
vertically below the user's hand Accordingly. the center of
gravity 524 may be vertically aligned below handle 484 in
comfortable in-use orientations of handvac 112.

Preferably. center of gravity 524 is signed vertically
bclovv handle 484 when handvac 112 is supported on hori-
zontal surface 876. In thc illusudtcd embodiment. center of
gravity 524 is aligned vertically below handle 484 when
bottom wall 216 is horizontal and supporting handvac 112
on a horizontal surface 876. linis. the resting orientation of
handvac 11Z supported by bottom ivall 216 on a horizontal
surface 876 may be substantially the same as the in-use
onmitanon of liandvnc 112. Accordingly, wlmn a user grasps
handvac 112 by handle 484 and lifts hundvac 112. handvac
112 may already bc in a balanced in-use position with thc
center of gravity 5Z4 aligned below the user's hands

In many cases, handvac 112 may be stored on a surface
below a user's elbows. A user may angle their foreami
downvvardly to grasp handle 484 of handvac 112. In this
crise, thc User' fingcts ilnd pBhn nlav bc BBuudlly'ligncx!
fiir grdspuig a handle which is angled forward)y of vertical.
For cxamplc. Io grasp a vcrncally oncnted handle thu»s
positioned beloiv a user's elbow, a user may need to contort
their v rist to conform to the orientation of the handle

In the iliustrated embodiment, handle axis 888 of handle
484 extends at a (non-zero) foist ard angle 892 to the vertical
(c g., c g. when bouom wall 216 is honzontal). This may
provide a comfortable handle ahgiunmit fiir graspuig by 0

user when pickuig up hmuli dc 112, and when using handvac
112 for clemiing surfaces below the user's elbov:s Prefer-
ably, angle 892 is an acute angle of between 10 and 80
de rees, more preferably between 20 and 70 degrees and
most preferably between 30 and 60 degrees

Bouom wall 216 mdy be a wall ol'ny component of
handvac 112. In Ihc illu su dtixl embodiment, bouom wall 216
is a wall of cyclone bin assembly 136. Prcfcmbly, bouom
wall 216 is a ivall of dirt collection chamber hgg ln the
exaniple shown, bottom ivall 216 is an openable wall of dirt
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collection chamber 188. FIG. 79 shows another embodunmlt
of handvac 112 where bottom wall 216 is nnt openable

Referring to ill(i 78. bottom wall 216 of handvac 112

may include front wheels, rear w:heels. or bnth Wheels may
provide roiling support for handvac 112 when cleaning
under hinliture, for example. In alternative embodiments,
hondvac 112 may not include whccls on bouom wall 216 os
show n.
Ilandle Position

In accnrdance with another aspect of this disclosure, ln

which may be used by itself or in combination with any one
or nlore other aspects of this disclosure, n floor cleaning
appamtus is provided having a handvac with o handle, and
an upright section with a cyclone bin assembly or dirt
collection chamber with a handle. Prcli rsbly. Ihc 1&undies arc
centrally aligned with a plane of syminetry of the apparatus.
'I'his may permit the handles to be go&sped ti&r a balanced
control of the apparatus 1&or exmnple. the handles may be
parallel to the same pLme of symmetry.

Altenlotely. as exemplified in FIG. 2, one handle moy be Io
parallel to a plane of synunetry and the other transverse
thcrcto but posiuoncd such thol Ihc plane of symmelry
extends thrnugh the tmnsversely oriented handle In the
illustrated example. handvac 112 includes a handle 484
which extends along a handle axis 888. As exemphtied,
handle axis 888 may lie in a vertical plane 1044. which is
afiyted centrally between left and ri ht sides of apparatus
100 (I.c.. a plane ol'ynunctry). Tumuig to FIG. 78, handle
484 is shown extending in length between a first hmldlc cnd
lt)48 at the upper end 1052 of handvac 112, and a second io
handle end 1056 intermediate the upper and lniver ends 1052
and lt)6U nf handvac 112

Returning to FIG. 2. assembly 140 is shown including a
handle 1064 As illustrated. handle 1064 may hove a handle
axis 1068 wluch extends pcrpcndiculorly or trtmsvcrsc to &I

plane 1044 and handle axis 888. Hmldlc 1064 may be
formcxI in a rear mid 536 of assembly 140. For extunple,
handle 1064 may be tlush with rear end 536 and include a
concave tinger cavity 1072 to facilitate grasping handle
1064. Prefembly, handle 1064 is positioned Laterally cen- so
trally such that plane 1044 intersects handle 1064. and
optionally bisccts handle 1064 at a mulpouit bctv, cen lrsndlc
mxis 1076 and 1080.

Hmidlcs 484 and 1064 may bc positioned on opposite
sides of surface cleaning apparatus 100 i&or example, handle
484 is shnwn extending from an upper end 1052 proximate
the front surface of appantus 100. and handle 1064 is shown
extending flush with a rear surface of apparanis 100.

Apparatus 100 may ulclude onc or morc actuator controls
(e.g. buttons. Icvcrs, or switches) lor controlluig venous o

lullcuontlhtv such as opclllllg ol dlsconncctcd ch:Iucllts, or
connecting power to elements Preferably, at least sonic of
the actuator controls are positioned on or within finger reach
of a handle to pemlit the control to be activored while
grasping the handle. This may pemlit sin. Ie handed open- »
uon of the funcuon provided by lhc control.

Rcfcrring to FIG. 1. apparatus 100 is shown mcluduig o

power switch 1084 located on upper cnd 1052 of lruldvac
IIZ proximate first handle end 1048 within finger-reach
when arasping handvac handle 484 As illustrated. power io
a&&itch 1084 may be laterally centmtlly positioned such tlmt
plane 1044 intersects ond more preferably bisects power
sw iich 1084

Relhrnng now to FIGS. 15 ond 16, apparatus 168 is
shown including an upnght section 108 having a cyclone bin si
assembly 160 with a handle 616. and handvac 112 v ith
handle 484 As shown, handle axis 1092 of handle 616. and

handle axis 888 ol'hnndvac handle 484 may extend ul a same
plane 1096 Preferably. plane 1096 is a vertical plane posi-
tioned laterally centrafly benveen left and right sides of
apparatus 168 as shown In the illustrated embodiinent,
plane 1096 bisects handles 616 and 484.

In the illustrated embodiment. handvac 112 includes a
power switch 1084 located on upper cnd 1052 of handvac
112 which is biscctcd by plane 1044. Handle 616 of cyclone
bin assembly 160 is alsn shnivn including a button 1100 for
releasing Lttch 744 to disconnect cyclone bin assembly 160
from wand 144 As illustrated, button 11UU may be posi-
tioned laterally centrally between lefi and ri ht sides of
apparatus 168 such that button 1100 is bisected by plane
1096.
Handvac Axial Afigtunent

In accordance with another aspect of this disclosure,
v hich may be used by itself or in combination with any one
or nmre nther aspects of this disclosure, a plurality ofairflow
path se ments in the handvac moy extend in parallel. In
some cases, tius may reduce the number of bends in the
airflow path tluough the handvac. which may rcxfucc thc
prcssure drop across the mrflow path.

As exemplified in 1 if(i 96, handvac inlet nozzle 412 may
extend in length fmm an upstremn nozzle end 416 rear-
wardly along a nozzle axis 884, handvac cyclone chamber
184 may extend from an air inlet 192 along a cyclone axis
248 to an air outlet 196, and handvac suction motor 204 may
cxtcnd lrom o motor inlet 1108 along a motor axw 252 to o

motor outlet 1112.
In sonic embodiments, tv o or more of nozzle axis 884,

cyclone axis Z48, and motor axis 252 may be parallel I'or
exanlple, in the illustrated embodiment. nozzle axis 884,
cyclone axis Z48. and motor axis 252 are pan&IICI. In some
embodiments. two or nu&re of nozzle axis 884, cyclone axis
248. and motor axis 252 may bc co-axial. For example, in
the illustrated cmbodimcnt. nozzle axw 884 and cyclone axis
248 arc co-axial. In other cmbodunmits, nozzle axis 884,
cyclone axis 248, and nlotor axis 252 nlay all be co-axial.

In the illustrated embodinlent, llandvac 112 may include
an electricai connector 1116 for providing power to an
upstream attachment (e.g. a surface cleaning head). As
shown, connector 1116 moy cxtcnd from a front connector
mid 1120 along o connector axis 1124 to a rear coiuicctor cud
1128. In some cmbodimcnts. connector axis 1124 may bc
parallel to one or more ofnozzle axis 884, cyclone axis 248,
and mntor axis 252 ln the illustn&ted en&bodinlent. connec-
tor axis 1124 is parallel to nozzle axis 884, cyclone axis 248,
and motor axis 25Z.

In some embodiments. hand&ac 112 may include one or
more chotucal cables 1132 which cxtcnd lbom elcctncal
conniotor 1116 rearwardly to ehxtucally couple elcctncal
cmlnector 1116 lvith a source ot power (not shown). In the
illustn&ted embodiment, electrical cables 1132 extend from
electncal connector 1116 rearwardly along vortex finder
1136 of cyclone chanlber 184 to&sard motor housing 1138.
As shown, ot least thc portion of electrical cables 1132
which along vortex Iinder 1136 across cyclone chamber 184
is parallel to cycloim axis 248.
Axial (.'yclnne Inlet

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 handvac may be
provided hilvhlg a cy'clone challlber with an axial ullet. Tllat
is, the inlet axis may be parallel to thc cyclone axis, and
more prcfcrably co-axml with the cyclone axis. In some
cases, this may reduce the bends in the airflow path through
the cyclone, lvhich may reduce the pressure drop acmss the
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cyclone lbr better pneumatic cfliciency. Prclbrably, thc
cyclone is a uniflow cyclone wherein the air outlet is at the
opposite end from thc air inlet. Altcmately. or in addition,
the axial inlet includes a portion that converts the axial flov
Io a Iangmltial tlow w hcrmn Ihc pornon ls provnled w i!lan
the diameter of the cyclone chamber Optionally, the axial
inlet is parallel to and may be co-axial with the lmndvac air
laic(

As exemplihed in FICi. 96, handvac cyclone chamber 184
111

includes an air inlet 192 and an air outlet 196. As shown. mr
inlet 192 may include an inlet axis 1140 ivhich is parallel to
cyclone axis 248. Air inlet 192 may lieve a circular section
transverse to axis 1140 with an inlet diameter 1144, or
rem(angular with a side duncnston 1144. Prclbrably, the
cross-sectional area of air mlet 192 is approximately equal
to the cross-sectional area of inlet nozzle 412. Preferably. the
cross-sectional area of air inlet 192 is between g(P/v-125% of
the cross-sectional area of the inlet nozzle 412. more pref-
erably 90/o-120%, and mosl prefi:rably 100%-H5'/w zo

Preferably. inlet 192 is m fluid communication with an
upstream cnd 388 of an inlet passage 384. Inlet passage 384
nlay redirect the axial flow through inlet 192 to a tangential
floiv thr developing a cyclonic motion inside cyclone chanl-
ber 184. I&eferring to lll(iS 23 and 23a, inlet passage 384
may extend from upstream passage end 388 to downstream
passage end 396 across an arcuate anbnttar extent 1148.
Prclbrably angular extent 1148 is betw cml 4S and 300", morc
prcfi:rably between 60 and 2SO', and most prcfcrably
betiveen 90 and 200" lu

l(eturnina to I'l(i 96, inlet passage 384 is shov n having
a width 1152, and a height 1108 In some embodiments. the
cross-sectional area of inlet passage 384 may be approxi-
mately equal to the cross-sectional area of air inlet 192.
Preferably. the cross-sccuonal arcs of inlet passage 384 ls li
betwimn 805/te12S 6 of Ihe cross-sectional area ol'hc inlet
passage 384. more preferably 90%-120%, and most prefer-
ably 100%- H 5"/s

Milrtex finder 1136 may define an outlet passage to air
outlet 196 of cyclone chamber 184. As shown, vortex finder so
1136 may be substantially cylindrical lmving, a diameter
1160. In the illustrated mnbodlmcnt, flle cross-sccuonal arcs
of vortex finder 1136 may be approxnnatcly equal to thc
cross-sccnollal arcs ol'ullct nozzle 412. For example. dnun-
eter 1160 nlay be appmximately equal to diameter 1164 of s
inlet nozzle 412. Prefemably, the cross-sectional area of
vortex finder 1136 is between 80%-125% of the cross-
sectional area of the inlet nozzle 412. more preferably
90%-120/w and most prefi:rably IOO/o-115/w
Uniflow Cyclone c

In accordance with tmothcr aspect of Ilus disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure, a handvac may be
provided having a cyclone chamber wherein the air outlet ls
at the opposite end from the air inlet. In some cases, tlus may s.
rixiuce Ihc bends in thc atrtlow path through Ihe cyclone,
which nlav rixlucc Ihc prcssure'. drop scious thc cy'clone lor
bcitcr pneumatic cfliclency. Optiollally. Ihc cyclone uric( is
at the fmnt or inlet end of the handvac and may be parallel
to or co-axial with the handvac air inlet sc

As exemplified ln FICi. 96, handvac inlet 192 is shown
positioned at a front end 220 of cyclone chamber 184, and
outlet 196 ls shown posluoned at a rear end 224 of cyclone
cluunbcr 184 Inlet 192 may llavc an inlci axis 1140 that ls
parallel Io the outlet axis 1168 ol'ir outlet 196. In the si
illustrated enllxldinlent, inlet axis 1140 is co-axial v ith
outlet axis 1168

36
Optionally, thc suction motor axis may bc parallel Io or

co-axial ivith axis 1140, 1168. Accordingly, air may travel in
a genemlly unitilrm direction thnlu h the components of the
handvac
Handvac C'yclone Dirt ('ollection Chamber

In accordance lvith another aspect of this disclosure,
which may bc usixl by i(scil'or in combination with mly one
or morc other aspects of Ilus disclosure. thc dirt collccnon
chanlber of the hmldvac may have a dirt inlet which is
located at the upper end of the dirt collection chamber when
the hand vac is oriented filr cleaning a floor tace e g.. I'I(ig
81 and 103). In addition, the dirt collection chamber may be
shaped to encoura e dirt to collect at another end of the
handvac away lbom the dirt outlet of thc cyclone chmnbcr
tc g., it may cxtcnd downwardly trway from Ihe din ullet).
'I'his may clear the dirt inlet to permit additional dirt to enter

As exemplified in i'l(i 96, dirt may enter dirt collection
chanlber 188 from cyclone chanlber 184 through dirt outlet
200 of cyclone chamber 184. In the illustmted embodiment,
dirt outlet 200 is at a rear end 224 of cyclone chamber 184.
In usc, handvac 112 may be normally oncntcd with Ihe
nozzle 412 at thc front mxl oriented downwardly for clean-
ing a surface beloiv Accordingly, dirt entering din collection
chanlber 188 from dirt outlet 200 nlay fall by gravity toivard
front end 220 of dirt collection chamber 188 away from dirt
outlet 200. This may help to keep dirt outlet 200 clear for
subsequent dirt to move through dirt outlet 200 during use.

In Ilm illustrated cmboihment, handvac 112 may besup-
portablc on a honzonta1 surface 876 by contact bctw ceo dirt
collection chanlber 188 mid the horizontal surface 876 I'or
exanlple, dirt collection chamber 188 nlay include a bottom
v all 216 for supporting handvac 112 on horizontal surface
876 Preferably, as discussed previously„handvac 112 is
incluled ivith nozzle 412 facin downw ardly u hen handvac
112 is supported on honzontal surface 876 by bottom wall
216 In thc illustrated embodlmcnc bouom wall 216 ls
angled downwardly bcawecn front cnd 220 mid rear end 224
for orienting nozzle axis 884 downwardly to horizontal
when handvac 112 is supported on honzontal surface 876
As shoivn, this may provide dirt collection chamber 188
with a wedge-like shape having a height 1172 measured
bctwivn upper and lower dirt collection chtunbcr walls 226
and 216 which lncrcascs Ibom thc I'rout mid 220 to Ihe rear
mid 224.
Pre/Motor I'ilter I lousina

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 pre-motor filter
housulg may bc provided in thc airflow path between Ihe
cyclone bul assembly and Ihe suction motor for dlrccnng Ihe
airflow tluough onc or more prc-motor litters contatncxt
thcl'cln

As exemplified in llICiS. 96 and 117. handvac 112 has a
pre-motor filter chamber 556 containing pre-motor filters
1176 and 1180. and a suction nlotor hou sin 1138 containing
sucnon motor 204. Thc airflow path from inlet nozzle 412 to
clean mr outlet 132 may extend downstream I'rom cyclone
bul assembly 136 to prc-motor filter chamber 556 Io suction
motor housing 1138 i)1st is, cyclone bin assembly 136,
pre-motor filter chamber 556, and suction motor housing,
1138 may be positioned in the airflow path with pre-motor
filter chamber 556 dolvnstream of cyclone bin assembly 136
and suction motor lxlusing 1138 downstrctun ol're-motor
lilter chamber 556.

In thc illustrated cxtunplc, prc-motor liltcr chtunbcr 556
extends in height 1184 benveen an upper end 1188 to a lower
end 1192 in the direction of pre-motor filter axis 560. and
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extends in depth 1216 bc)ween front wall 1220 and rear wall
)224. In some entbodiments. cyclone axis 248 and ntotor
axis 252 may be parallel and vertically otfset as shov n I'or
example. each of cyclone axis 248 and inotor axis 252 may
intersect pre-motor filter chamber 556 as shoivn. In some
embodiments, outlet axis 1168 of cyclone chamber outlet
196 and. motor inlet axis 1196 of motor uilei 1108 may be
parallel and vertically oflsei For example. each of ouflei
axis )168 and iltotor inlet axis 1)96 inay intersect pre-nlotor
filter chmnber 556 as shown 1 I 1

In some entbodintents. cyclone chamber outlet 196 dis-
charges air from cyclone chamber 184 into pre-motor flier
chamber 556„and pre-motor filter chamber 556 discharges
mr uiio motor utlei 1108. For example, cyclone chamber
outlet 196 may be positioned at thc tlucshold between
cyclone chamber )84 and pre-motor filter chamber 556, and
motor inlet 11(IS ntay be positioned at the threshold between
pre-motor filter chamber 556 and suction nxitor housing
1138. In alternative embodiments, one or more conduits (lint
shown) ntay separate pre-motor filter chamber 556 fmm )o
cyclone clmmber outlet 196 and'or motor inlet 1108.

In the illustrated embodiment, prc-motor lilier chmnbcr
556 extends in length between a fmnt end 1200 and a rear
end )2))4. As shoivn, pre-motor filter chamber 556 may hold
pre-niotor tilters 1176 and ) 1 St) in the airflov path between
cyclone chamber outlet 196 and motor inlet 1108 for filter-
ing residual dirt particles remainin in the airflow. In some
mubodimcnts, prc-motor lilicr chtmibcr 556 may hold pro-
mo)or lilicrs 1176 aud 1180 in spaced apart rclauon to front
and rear ends 12))t) and 1204. An upstream plenunt 1208 io
may be provided in the space between upstream pre-ntotor
filter 1176 and front end )2))t) A downstream plenum 1212
may be provided in the space betv'een downstream pre-
motor tilter 1176 and rear end 1204. Air enteriitg upstream
plenum 1208 from cyclone bui assembly 136 may distribute ii
across the surface arcs ofpre-motor lil1cr 1176 for 1raversutg
lilicrs 1176 and 1180 to downstream plemim 1212.

In the illustrated embodinient, cyckme chamber outlet
)96 may direct air into an upper portion ofupstream plenunt
1208. For example. cyclone chamber outlet 196 may be So

connected to pre-motor filter chmnber 556 proximate upper
mxl 1188. In the illustrated cmbodunent, motor inlet 1108
may rcceivc mr from a lower portion of downs1rcam plenum
1212. For cxamplc, motor uilct 1108 may be conncctcx) to
pre-motor filter chamber 556 pmximate lower end 1192.
Accordingly. pre-ntotor tilter chamber 556 mav be used to
redirect the air fmm tmnsversely to the cyclone and motor
axis without requiring conduits having bends therein.
Bauery Pow cr

In accordance with tmothcr aspect of ilus disclosure, o

winch nuiy be used by i)sell'r in combutauon with miy oue
or more other aspects of this disclosure, the surface cleaning
head or upright section of the surface cleaning apparatus
may include one or more batteries for poweriitg the handvac
vvhen the handvac is connected to the surface cleaning head s.
or upright section. The handvac may also uiclude lruidvac
baiicncs which may power 1hc handvac when connected io
or disconnected I'rom thc upnght section and surlhce clean-
ing head (e.g in an above-floor cleaning mode or handvac
mode). When the handvac is electrically connected to the io
surface cleaning head. the batteries in the surface cleaning
head may supplement the batteries in the handvnc or be the
sole power source.

As cxemplilicd in FIG. 3, surl'acc cleaning apparatus 100
(or any otlu:r surface cleanuig apparatus embodiment dis- si
closed herein) may include one or more handvac batteries
)268 niounted to the handvac )12, and one more supple-

mental battcncs 1272. Supplemental baucncs 1272 may bc
mounted to any other suitable component of apparatus lt)t)
other thmi handvac )12. I'or exmnple, supplemental batteries
1272 are shown mounted to surface cleaning head 104
Alternatively or additionally. supplemental batteries 1272
may be mounted to upright section 108.

As used hcrcin, thc plural tenn "battcncs" means one or
more batteries. For example. supplemmital bauencs 1272
may be one battery or a plurality of batteries Similarly,
handvac batteries 1268 may be one battery or a plumlity of
batteries. Batteries 1Z72 and 1268 may be any suitable form
of battery such as NICad, NiMIfi or lithium batteries. for
example. Preferably, batteries 1272 and 1268 are recharge-
able, howcvcr, in alicruauve embodnuenis. onc or boih of
batteries 1272 aud 1268 may bc non-rechargeable single-usc
batteries.

In the illustrated embodiment, when handvac 1)2 is
connected to upright section 1(IS. an electrical connection
may be formed betvveen supplemental battenes 1272 and
handvac 112. e.g. for povvering suction motor 204.

In some cmbodimcnis. supplemental baucncs 1272 may
provnlc handvac 112 with cnhanccd power for gmtcrailllg
greater suction v ith suction motor 2U4 Iior example, suction
nxitor 2U4 may operate in a high power consumption mode,
drawing poiver from supplemental batteries 1272, or supple-
mental batteries 1Z72 and handvac battenes 1268 sinndta-
llCiiUSIV.

In some embodiments, supplemental baucncs 1272 may
provide the handvac 112 with extra cncrgy for prolonged
cleaning time between charges. lier example. supplemental
batteries )27Z may have a greater energy capacity (e g
measured in Watt-hours) than handvac batteries 1268, such
that hnndvac 112 may be sustained by supplemental batteries
127Z for a longer operating time In some embodiments,
handvac 112 may draw power from both ol'upplemental
batteries 1272 mid lmndiac batteries 1268, wluch have a
grcatcr combined energy storage capacity thmi handvac
batteries )268 alone.

In some embodiments. supplemental battenes 1272 may
supply power to the handvac in preference to the handvac
batteries 126S to delay or avoid draining the handvac
batteries 1268. For example, handvac 112 may drtrw power
from supp)cmental baucries 1272 unul subsuuitially
dc71)ctcd bcforc drirwuig power from hmidvac batteries
1268 'I'his inay conserve power in handvac batteries )268
for use when handvac 112 is disconnected front supplemen-
tal batteries IZ72 (e.g. in an above-floor cleaning mode. or
handvac mode of appamtus 100). In some embodiments,
handvac 112 may ncvcr draw power from handvac batteries
1268 when handvac 112 is electrically coruiectcd io supple-
mental batteries 1272.

In some embodiments. handvac )12 may draw power
from supplemental batteries 1272 to recharge handvac bat-
teries 1Z68. This may help to ensure that handvac batteries
1268 are not depleted when handvac 112 is disconnected
from supplemental bauerics 1272 (e.g. for usc in an abovc-
floor cleaning mode. or handvac mode of apparatus 100). In
some cases, supplcmcnial batteries 1272 may rechar c
handvac batteries )268 only v hen apparatus lt)0 is not
turned on.

In some embodiments, supplemental batteries 1272 may
be rechar ed vvhenever the surface cleaning apparatus is
collncctcd iii till cxicnull power outlet. Ill sonic cases,
handvac baticnea 1268 nuiy bc recharged when hmidvac 112
ls clcctrically'olllu:ctcd ki till cxicllltll power outlet (c.g.
when surface cleaning head 104 or upright section 108 is
cmtnected to a power outlet by an electrical cord (not
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shown). and handvac 112 is connected lo thc surlhcc clean-
ing head 104 or upright section 108)

In sonic embodiments, one or more of supplemental
batteries 1272 and handvac batteries 1268 may be positioned
in the airflo path Tlfis may provide cooling for the
batteries so positioned, v hich may help to prevent the
ballencs from ovcrhcauug and may unprove lhc pcrfor-
mancc of Ihc ballcues. Iu the iilustmtcd example, handvac
batteries 1268 are positioned in the airflow path inside niotor
housing 1138 lior exanlple, handvac batteries 1268 niay be In

positioned ulside motor housing 1138 betv een suction
motor 204 and clean air outlet 132. The air passing over the
handvac battenes 1268 may help to keep the baueries 1268
cool.

Supplemmital batteucs 1272 may be positioned m thc
airfloiv path to pronlote cooluig of the batteries 1272. In the
illustrated exanlple, supplemental batteries 1272 are shov n
positioned inside surface cleaning head 104 in the airtlov
path between duty air Inlet 124 and downstream end 1240.
The air passing over batteries 1272 may help to keep zo

bat(coca 1272 cool.
In altcmativc cmboduncnts, onc or both of supplemmital

batteries 1272 and handvac batteries 1268 inay be positioned
outside of the airflow path (e g. to be cooled passively).
I landvac )t/heels

In accordance with another aspect of this disclosure,
vvhich niay be used by itself or in combination with any one
or more other aspimm ol tlus ihsclosure, lhc handvac may bc
provided with onc or morc acts ol wheels. and a lrsndlc
which may articulate to facilitate ditferent cleaning postures. Io

As exeniplified in lii(iS 106-109, surface cleaning appa-
ratus 1292 may include a surface cleaning head 104. an
upright section 108 (which may receive any assembly 140,
160 discussed previously). and a handvac 112. An airflov
path lluough apparatus 1292 may extend from ditty air inlet ss
124 ui surface clcaiung head 104, dov iwtrcam (hrough
upnghl sew(ion 108 mid then handvac 112 lo claim mr outlet
1304. Upright section IU8 may include a wand 144 haviag
an upstream end 36U drivingly connected to a pivot joint 116
of surface cleaning head 104. and a downstream end 364 so
connected to an inlet nozzle 412 of handvac 112.

Hmidvac 112 may include an air lreauncnt member posi-
uoned ui tlu: airflow path bctwccn inlet nozzle 412 for
sc7tarattng dirt Irom Ihc mrflow. In thc tfluslralcd example,
handvac 112 includes a cyclone bin assembly 136 including
a cyclone chamber 184. and a dirt collection chamber 188.
Optionally. a bottom wall 216 of dirt collection chamber 188
may be pivotally openable for emptying dirt collection
cluunbcr 188

As cxmuplilied, apparatus 1292 may bc movable between o

an upnghl storage position (FIG. 106) in whwh hanilvac 112
is substantially vertically ahgned above surface cleaniag
head 104 and wand 144 is substantially vertically oriented,
and an in-use floor cleaning position (FIG. 108) in which
surface cleaning head 104 is positioned behind surface s.
clcanmg head 104 and wand 144 extends at an angle to
i i:i licit 1.

In thc illustrated cxmnplc, apparatus 1292 may include a
handle 1340 I iandle 1340 maybe connected to wand 144 by
an ami assembly 1344. As shown. ann assembly 1344 may ro
include a first arm 1348 joined to a second arm 1352 by an
articulatin joint 1356 First ann 1348 may be connected to
wsnil 144 and )oint 1356, mid simund ami 1352 may be
connected lo handle 1340. Altematcly, loint 1356 may be
uscil lo connect second arm 1352 to wand 144. ss

As shown, first ann 1348 may be rigidly connected to
wand 144. and extend transversely to wand 144 I'r

cxtunplc, first aun 1348 may extend pcrpcmhcularly to wand
144 Second arm 1352 niay be mtatable about joint 1356
between at least two positions In the hrst position (I'l(i
I U8), second arni 1352 may extend at an angle to first arm
1348 substantially in parallel with wand 144 In the second
position (FIG. 109), second ann 1352 may extend substan-
tially parallel lo Iirst ami 1348. An actuator (c.g., a bultun)
1358 may bc provtdcxt on handle 1340 I'or toggle loin( 1356
between an unlocked position in which second arm 1352 can
naive with respect to hrst arm 1348. and a locked position
in which the position of second ann 1352 is fixed ivith
respect to hrst ann 1348. Optionally. joint 1356 may be
loci ed in a number of alteniate positions Alternately, joint
1356 may nol bc locled in thc second bent position shown
iu FIG. 109.

'I'he first position (lii(i. 108) may be suitable for cleaning,
open areas where venical clearance is not an issue 'lhe
second position (lil(i. 109) may be suitable for cleaning,
under furniture and the like, ivhere wand 144 must be
lowered to ciear the hirninire height. In the second position,
the onentation ol'econd arm 1352 may permit a user lo
grasp handle 1340 and lower amid 144 while convciucnily
standing upright.

In some embodiments. handvac 112 may include one or
nxire front wheels 1364 limnt wheel 1364 may be posi-
tioned to make rolling contact with a horizontal surface
when wand 144 is lowered suificiently Thus. front wheel
1364 may assist with suppottutg thc weight of handvac 112
and pemut handvac 112 lo roll across Ihc houzoinlal surface.
In the illustrated exaniple, a front end 136U of bottom wall
216 is provided ivith one or more front wheels 1364.

It will be appreciated that if rear end ofassembly 140. 160
is tapered as discussed previously, then assembly 140, 160
is configured to permit the vacuum cleaner to extend further
under fiimiture than if thc assembly 140, 160 had thc dcpdi
(front to back when in mi upnghl storage posiuon) as Ihc
upper cnd ol'hc assembly 140. 160.
Openable I Imidvac ( yclone IIin Assembly

In accordmice ivith another aspect of this disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure, the cyclone bin
assembly of thc hands ac may be opcncd to empty thc
cyclone chamber and(or thc dirt collccuon cliamber, to
access Ihc prc-motor Iilier or access a door to open thc
cyclone chamber and/or the dirt collection chamber by
moving put or all of the cyclone bin assenlbly relative to a
main body of the handvac which include the suction motor
v bile the parts remain connected together. For example. the
parts iiisv bc pivolallv iiioiiiilixi to cacli oliicr.

Referring to FIGS. 110a and 110b, front portion 1372 of
handvac 112 may bc pivotally conncclcd to rear portion
1376 ofhandvac 112 tiir pivoting between the open position
shown and a closed position. In the open position, cyckme
bin assembly 136 may be accessible, e.g. for emptyin or
c lemiing.

Front portion 1372 nuiy be pnotafly connixlcd lo rear
portion 1376 in miy suitable fashion. In the ifluslratod
mubodunent, Ibonl poruon 1372 is pivotally connected to
rear portion 1376 by a hinge 1380 for rotation about a hinge
axis 1384 betv,een the open and closed positions

In the illustrated embodinient. fmnt portion 1372 and rear
portion 1376 separate at the interface between cyclone bin
assembly 136 and prc-motor Iilter chamber 556. For
example, front poruon 1372 may include cyclone bui assem-
bly 136 except Ibr second mid eall 224, mid rear portion
may include pre-motor filter chamber 556 and second end
mall 224 of cyclone bin assembly 136 Accordingly. in the

Dyson Ex1001 
Page 156



41

US 10,47)(,030 B2
42

open posiuon, access may be provided to empty and clean
dirt collectinn chamber 188 and cyclone chamber 184 of
cyclone bin assenlbly 136.

l(eferring to I'IG 116. in some embodiments handvac 112
may include a handle assembly 300 includi&lg handle 484
and suction motor 204. As exemplitied. handle assembly 300
and rear wall 1224 ol'rc-motor lifter chamber 556 may be
removable from (cntircly, or pivonilly connected lo) pre-
&1&otol'lltcl'ia&aber 556 'ls a unrt io;IcccB ~ thc prc-&not&1&'ilters

1176 and 1180 ins&de pre-motor filter chamber 556, ln

e g. for cleaning or replacement. As shown in I&IG. 117. in
some embodunents, handle assembly 300 may also be
renlovably connected to rear wall 1224. In alteulative
muboilimcnts, handle assembly 300 may be pcmlancntly
coiuux(cd to rear wall 1224 I

Openable Dirt ('ollection ( hamber
In accordance with another aspect of thi ~ disclnsure,

which may be used by itself or in combinatinn with any one
or more other aspects of this disclosure, the supplemental
assenlbly nlay have a top and/or bottom openable portion. &B

As cxemphlicd &n FIGS. 111-113, dir( collection assembly
140 is shown includ&ng tm upper portion 276 in ml open
position. I.Jpper portion 276 may be moveably connected to
(e a., pivotally) or removable fn&m dirt collection assenlbly
14(l in any suitable manner. As exeinplified, upper portion
276 may be connected to dirt collection chamber 140 by a
hinge 1392 for mtation abnut a hin e axis I (not shown)
bc&wow& the open and closed pos&t&ons.

Upper portion 276 may be retained in die closed pos&tion
in mly suitable fashion In the illustrated example. dirt &o

collection chan&her 140 includes a latch 140() for securing
upper portion 276 in the closed position I,etch 140(l may be
user operable for selectively releasing upper portion 276 for
movement to the open position.

As cxmuplified in FIGS. 114 and 115, upnght socuon 108 3&

ol'urface clctuung apparatus 152 &s shown includulg a
cyclone bul assembly 160. Cyclone bin assmnbly 160 &s

prefembly npenable for accessing cyclone chamber 308 and
dirt collection clmnlber 141, e.g for cleaning or emptying.
preferably. an upper and/or lower portion of cyclone bin Bo

assembly 160 may be openable. In the iflustrared embodi-
ment, upngh( acct&on 108 includes an upper port&on 1408
Bnd a lower port&on 1412. As shown, upper port&on 1408
may bc moi cably conniwted to (c.g., pivotally co&ulcc&ed to)
or removable fmm lower portion 1412 for movement been
a closed posit&on (Ill(i. 114) and an open positinn (I&ICI. 115).

Upper portion 1408 may be pivotally connecred to lower
portion 1412 in any suitable manner. In the illusrrated
cmbodimcnt, lower port&on 1412 &s p&votally co&ulcc&cd to
lower poruon 1412 by a hulgc 1416 for rotauon about a o

lunge ax&s 1420 bctwccn the closed Bnd open posinons
I.Jpper portion 1408 may be retained in the closed position

in any suitable manner I'or example, upper portion 108 may
include a releasable catch for selectively securing upper
portion 1408 to lower portion 1412 in the closed position. &s

Hand&ac Cyclone Bul Assembly Bypass
In accordance w&th another aspcc( of tlus d&sclosurc,

which n&Bv'c usi:il by'mell ol ul conlbulatliui v 1(h Bnv onc
or more other aspects of this disclosure, the cyclnnic air
treatment member of the handvac may be bypassed when a ro
supplenlental cyclonic bin assembly is provided. Tl»s may
prevent accumulation of dirt in the handvac so that the
handvac may have morc or all ol its d&rt collecnon capac&1y
available when dwcorumctcd Ibom the upright sect&on. Alter-
nately or ul add&uon, a prc-motor filicr of lxuldvac 112 may si
be bypassed when a supplemental cyckmic bin assenlbly &s

pmvided. I'or example, the supplemental cyclonic bin

assembly may bc provided wi(h a prc-motor filter. Thc
pre-motnr filter may lmve a lar er surface area than the
pre-motnr filter of handvac 112. Accordingly, by bypassing,
the pre-mntor filter nf handvac 112. the pre-motor filter of
handvac 112 may only be used in an above flnor cleanin
mode thereby extending the useable t&me of the pre-motor
lifter of handvac 112 before clctuung or rcplncemcnt nmy be
niwdad.

l(eferring tn l&ICIS. 99-101, handvac 112 nlay include a
primary airflov, path 1228 and a bypass airflow path 1232
As shown, printery airflow path 1228 may extend from air
inlet 192 tluough cyclone bin assembly 136 to suction motor
204. and bypass airflow path 1232 may extend from air inlet
192 to suction motor 204 bypass&n cyclone bin assembly
136 In some emboduncnts, bypass n&rflow path 1232 may
extend through the pre-motor tilters of pre-motor filter
chan&her 556. and in other enlbodiments. bypass airfloiv path
1232 may bypass pre-motor filters n f pre-nlotor filter cham-
ber 556. It will be appreciated that the cyclone and/or the
pre-motor filter of the handvac nlay be bypassed. If both are
bypassed, then thc hand& ac may bc used to provide some or
all ol thc mot&ve torcc lo draw mr through apparatus 168 but
not;ulv ail'reat&&lent Ilpstl'can& of thc suctionnlotol'n

the illustrated embodiment. bypass airflow path 1232 is
formed in part by a bypass passe e 1236 Bypass passage
1236 may have an upstream end 1238 in airflow commu-
nication lvith handvac inlet 416„and a downstream end 1240
iu airflow conununication with motor ulle( 1108. As excm-
pl&lied by the cmbodmlen( illustratixl &n FICJ 101. ups&re&un

end 1238 may be formed in a sidewall of handvac nozzle
412, and dnwnstreanl end 1239 may be fi&oned in a wall of
premotnr filter chamber 556. In sonle embodiments, down-
stream end IZ39 may direct air from bypass passage 1236
into upstream plenum 1208 for routing bypass airflow path
1228 tluough prc-motor filters 1176 and 1180 as shown. In
altcmativc embodiments, downstream m&d 1239 may d&rect

air from bypass passage 1236 into downstream plenum 1212
for bypassing pre-motor filters 1176 and 118()

As exemplified, apparatus 168 may include a bypass
valve 1240 for selectively opening and clos&ng primary and
bypass airflow paths 1228 and 1232. Bypass valve 1240 may
bc pos&tioned &n any onc or morc of'handvnc 112, wand 144.
and supplemental cyclone bin assmnbly 160, m&d may nike
any su&table fi&rm. For cxamplc, &n some cmbod&ments
bypass valve 124(t may include components parts positioned
in tv o or more of handvac 112, wand 144. and supplemental
cyclone bin assembly 108 which cooperate and mteract to
open and ciose primary and bypass airflow paths 1228 and
1232.

In thc illus(ra(ed cmbodunmlt b)pass valve 1240 &s posi-
t&oned &n u&lct nozzle 412 of handvac 112. Bypass valve
124(l may be movable between a first position (l&I(ig 99 and
1(ltl) m which bypass airflow path 1232 is closed and
primary airflolv path 1228 is open, and a second position
(FICI. 101) in lvhich bypass airfiow path 1232 is open and
pnmary airflow path 1228 is closed

As cxcmphfied in FIGS. 99-101, b)pass valve 1240 may
include a whccl 1242, a door 1244, and an actuator 1246.
Wheel IZ42 may be rotatably connected to nozzle 412 fi&r

rotation about its center. Door 1244 nlay be rigidly con-
nected to wheel 1242 filr rotation as one with wheel 1242.
For example. door 1244 and wheel 1242 may mtate together
as a un&t. As shov n, door 1244 aud whccl 1242 may be
rotatable between a lira& position (FIGS. 99 and 100) in
wh&ch door 1244 seals an upstream cnd 1238 of bypass
passage IZ36, and a second pnsition (lfl(i 101) in which
door 1244 seals an air inlet 192 of cyclone chamber 184
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As cxemphtiixk actuator 1246 may include an upper end

1248 connected to wheel 1242 radially outboard of the
center of v heel 1242 Actuator 1246 may be nxlvable
vertically between a lowered position (Ft(ig 99 and 100),
and a raised position (FICi. 101). As shown. moving acniator
1246 from the lov ered position to the raised position may
rotate wheel 1242 Bnd door 1244 clockwisc wluch may
nloi e iiooi'244 &0 lhc second position (FIG. 101) ul wh&ch
door 1244 seals air inlet 192 of cyclone chamber 184.
l&urther, nloving actuator 1246 from the raised position to the &c

lowered may rotate wheel 1242 and door 1244 counter
clockwise &vhich may move door 1244 to the first position
(FICiS. 99 and 100) in which door 1244 seals upstream end
1238 ol'bypass passage 1236.

In some embodnueuis, actuator 1246 may be biased 10 thc
loivered position (lq(ig. 99 and 100) Consequently, door
1244 and &vheel 1242 may be biased to the first position
(l&l(iS 99 and 100) in which door 1244 seals an upstreani
end 1238 of bypass passage 1236. Actuator 1246 may be
biased in any suitable fash&on. such as by a linear coil spring lo
1250. In altcroat&vc embodiments, whcv:I 1242 may be
b&ascd clockw&sc ui a su&table manner, such as by a torsioiial
sp»'ng

Actuator 1246 may have a lower end 1252 which extends
outside of the airflow path I.ower end 1252 may be acted
upon to move actuator 1246 vertically from the lowered
position to the raised position for opening bypass airflow
path 1232 and clos&ng primary mrllow path 1228. As shown,
when handvac 112 is disconnected from wand 144 (FIG.
99). bypass valve 124U may close the bypass airtlov path lc
1232 (e.. under the b&as of spring 1250). Further. when
handvac 112 &s connected to wand 144 without supplemental
cyclone bin assembly 160 (FICi. 100), bypass valve 120 may
also close the bypass a&rtiow path 1232. In each of these
cases, ihc Bll ciltcrlllg llalldvac 112 is d&rim&ed through li
handvac cyclone bin assembly 136 io separate d&rt from the
mrflow. This may penn&t handvac 112 io operate when
disconnected front supplemental cyclone bin assembly 160.

As sho&vn in I'l(i 101, when handvac 112 and cyclone bin
assembly 160 are both connected to wand 144. Un upper end so
1254 of cyclone bin assembly 160 (handle 1254 &n the
illus&rat&xi cxmnple) may push againsl actuator lower end
1252 thereby moving actuator 1246 upwardly. Tins may
rotate wheel 1242 and door 1244 coumcr clockv,&sc. open-
ing bypass airflow path 1232 and closing primary airtlov
path 1228. As shown, a&r exitmg cyclone bin assembly 160
may travel through bypass airflow path 1232 toward suction
motor 204 bypassing cyclone chamber 184. This mny pemiit
supplmuental cyclone b&n assembly 160 to separate and
collect dirt from thc airtlow path inslead ofhandvac cyclone c

b&n assembly 136. In turn, tlus may u&lubii di&t ace umu

la& &on

in handvac dirt collection chamber 188, which may help to
nlaximixe the available dirt collection capacity of handvac
dirt collection chamber 188 when the user chooses to
disconnect cyclone bin assembly 160. &1

In ihe &llustraicd example, lower end 1252 &s sloped. Tlus
may permit supplcmcntal bui assembly 160 io be toed uito
w and 144 and then rota&cd houzonially towards wand 144 to
complete the connection w&th w:and 144, whereby the upper
end 1254 of suppleniental bin assembly 160 may ride the ic
slope of lower end 1252 to push actuator 1246 upw:ardly

Accordingly, bypass valve 1240 may be actuated to
ICCO&&fig&&le ihC B&rtloW pail& illtoilgll llalldVBC 112 Bi&to&nut&-

cally upon connect&ng aud disconneciing supplemental b&n

assembly 160 from a&rtlow conumuucat&on v,&ih handvac si
112. I&or example. bypass valve 1240 may be biased to close
bypass airflow path 1232 whenever handvac 112 is not in

a&rtioiv conunuiucanon with supplcmcntal b&n assembly 160
so that the air treatment member of handvac 112 &nay

separate dirt from the airflo&v Similarly, bypass valve 1240
may be configured to open bypass a&rflow path 1232 and
close primary airflow path 1228 whenever handvac 112 is in
a&rtiow comnnuucation &lith supplemental bin assembly 160
so thai ihc air treatment mmnbcr ol'andvac 112 docs noi
sc7»&rate and store d&rt Ibom ihe airtlow.

I'he following is a description of numerous embodiments
of surface cleaning apparanis 168. In the figures associated
with some embodiments. a bypass valve 1232 and/or a
diversion valve 712 may be represented schematically. It
will be appreciated that the embodiments may be pmlcticed
using ihc bypass vah ca 1232 and/or d&vers&on valves 712
dcscribcd above. Or 0&hcr suitable valves

Referring to Fl(i 102. in sonic enlbodiments supplemen-
tal cyclone bin assenlbly 16U may include one or more
pre-motor filters 1256 (herein after referred to as pre-motor
filter IZ56 in the singuLar) positioned in the airtiow path.
Prefembly, pre-motor filter 1256 is positioned downstream
of cyclone chamber 308. As shown, prc-motor tilter 1256
may bc posit&oned bciwccn cyclone chamber a&r outlet 320
and outlet passage 476.

ln some embodiments. pre-motor filter 1256 may separate
fine dirt particles fmm the airflow in substitut&on for the
pre-motor filters 1176 and 1180 of handvac 112 As shown,
bypass valve 1232 may divert air from supplemental cyclone
bui assembly 160 into a bypass mrflow path which bypasses
handvac cyclone bin assembly 136 aud prc-motor tiliers
1176 and 1180 For ex&unPI. downstremn end of 1239 of
bypass passage 1236 may direct the bypass airflow path
1232 to doivnstream plemun 1212 for bypassing pre-motor
filters 1176 and 1180.

It w&ll be appreciated that a pre-motor filter will have a
certain lit&cong capac&iy of line part&cles ai wluch poult ihe
litter should bc cleanest or 107&laccxt. By uicorpomiing a
prc-motor litter into thc supplcmenuil cyclone b&n assembly
160, and using this

filter
ivheneve the supplemental cyckme

bin assembly 160 is connected to the handvac, the filtering
capacity of the handvac pre-nultor filters may be preserved.
This may permit extended use of the handvac pre-motor
tillcrs before lhcy rcquirc cleamng or replacement.

Ii w ill also bc apprec&a&cd thai there w&ll be a mcasurablc
prcssure drop across B prc-motor litter placed in an airtlow
path If positioned in series, too nlany filters niay pmduce a
pressure drop that materially reduces air flow at the dirty air
inlet. By filtering the air(hi&v alternately by the supplemental
pre-motor fiiter 1256 and by the handvac pre-motor filter
Wl&C&1 fllc llalldVBC &S USCd Wlihoili BSSC&llbly'40. 160
attached thc operational life of the handvac prc-motor tilier
may be cxtcndcd.

As exe&nplified in the alternate embod&nient of l&Ki ltflh
surface cleaning head 104 may include a secioad suction
motor IZ58. Second suction motor 1258 may operate in
parallel with or alternately instead of handvac suction motor
204 Wl&CB ht&lldvBC 112 ls BitaCheil ln IIOW Collat&U&UCB&lon

with surface clcanuig head 104. For example. a portion ofair
cx&ung supplmncntal cyclone bin assembly 160 may proceed
to handvac suction motor 204 and a ditferent portion &nay

pmceed to second suction motor 1258 In the illustrated
embodiment. a second airflow path 1260 from diversion
valve 712 to second suction motor 1258 is formed by an
airtlow condu&t 1262 winch connects d&vers&on valve 712 io
surface cleaning head 104.

As shown, when supplmuental cyclone b&n assembly 160
is in a&rflow conlnninication v ith handvac 112, the airfloiv
path extends througii the air treatment men&her(s) of supple-
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mental cyclone b&n assembly 160 (c.g. cyclone chiunbcr 308
and pre-motor filter 1256) and then divides into nvo parallel
air flow paths (232 and 1260 Bypass airflow path 1232
directs one portion of the airflow to the handvac suction
motor 204 bypassin handvac cyclone chamber 184 (and
optionally bypass&ng handvac pre-motor filters 1176 and
1180), and second a&rflow path 1260 dircc(s a scco&xl po&&ion
ol'thc airflow path to thc second suction motor 1258 u& head
(04

It &vill be apprec&ated that suction motors 1258 and 204 io

operating in parallel n&ay generate greater suction at surface
cleaning head 104 than any one of suction motors 1258 and
204 may genemste operating alone. This may also pemiit
supplcmcntal cyclone b&n 160 to u&cludc a prc-motor filter
1256 ha&&ng grcB(cr su&face Bros than thc pre-motor (ilIcr of I

the handvac, where the addit&onal pressure dmp due to the
use of nvo pre-motor filters may be compensated for by the
enhanced suction generation of the parallel nn&tora (258 and
204.

As exemplified &n the alternate embodiment of FR 1 104a, Io
supplmuental sucuou mo(or 160 may include a second
suciion motor 1258 wh&ch may operaIc in thc nunc way as
the embodiment of I'l(i 103. Second suction motor 1258
n&ay operate in parallel w&th handvac suction motor 204. I'oi'xample,

a portion of air exiting suppleinental cyclone
chamber 160 may proceed to handvac suction motor 204 and
a diflerent po&tion may proceed to second suction motor
1258. In the illustrated embodiment, a simoncl mrflow path
1260 from outlet passage 478 to secund suction motor 1258
is ti&m&ed by an a&rflow conduit 1262. &O

As shov n. when supplen&ental cyclone bin assembly 160
is in airflow communication with handvac (12, 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 two parallel &s

mr flow paths 1232 and 1260. Bypass airflow path 1232
d&rccm onc port&on ol'hc a&rflow to Ihc handv m simt&on
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 so
of the airflow path to the second suction motor 1258.

As shown. second sucuon motor 1258 may bc pos&t&oned
below diit collccuou chamber 140 imd cyclone clxunbcr 308
of supplmuental cyclone bu& assembly 160, anil scmond
suction motor 1258 may be vertically aligned above surface
clem&ina head 104 I'his may help to lower the center of
ravity of the appamstus 168 for enhanced stability against

tipping.
In some mnboduncn(s, a prc-motor (ilier may bc pos&-

noncd u& each of bypass airflow pa(h 1232 and second o

mrflow path 1260, as shown For example, a prc-motor lifter
(256 may be pos&tioned in the second airflov path 1260
bet&veen outlet passage 478 and second suction motor 1258,
and bypass airflow path IZ32 may direct the airflow tluou h
handvac pre-motor filters 1176 and 1180. In rhe illustmted &s

mubodimcnt. prc-motor lifter 1256 is shov,n pos&t&oned
below dirt collection chamber 140 ol supplemental cyclone
bm assembly 160.

In alternative en&bodin&ents. air exiting cyclone chan&ber
308 may pass through a common pre-motor filter before co

dividing bet&veen the second airflow path 1260 and bypass
airflow path 1232. For example. in FIG. 104/& pre-motor
liltcr 1256 &s shown pos&t&oned downs(rema ol'yclone
cluunbcr 308 and upstream of outlci passage 478. As shown,
bypass airflow path 1232 may bypass handvac prc-motor ss
filters 1(76 and 1180 This may permit the filtration capacity
of handvac pre-motor filters 1176 and I (80 to be preserved

46
for usc when supplemental cyclone b&n assembly 160 is
disconnected fron& airflo&v con&n&unication w&th handvac
112. In alternative embodiments. pre-n&otor filters 1176 and
1180 n&ay be positioned in the bypass airflow path 1232

As exemplified in FIG. 105a dirt collection chamber 140
and cyclone chamber 308 ntay be removable as a sealed unit
from wand 144 imd scmond suet&on motor 1258. For
example, second suction motor 1258 may bc mounted or
removably mounted to &vend 144 so that dirt collection
chan&her (40 and cyclone chamber 308 may be removed
while second suction motor (258 ren&sins n&ounted to wand
144 This may permit cleaning and/or emptying of dirt
collection chamber 140 and cyclone chamber 308 (e..
carry&ng thc same to a garbage bu& to dump the&r contents)
withou( havu&g to carry second sucuou motor 1258 (wluch
may have a non-trivial &veight) Also, assembly 160 may be
removable as a unit to convert the apparatus to a hghtweight
or above floor operating mode

As exemplified in FR 1 118, the air treatment members of
handvac 112 and supplementary cyclone bin assembly 160
may opcratc &n parallel. For cxiunplc, handvac 112 and
supplmncntary cyclone bu& assembly 160 may scf&ara&c d&rt

from nn&tually exch&sive portions of the a&rflow entering
dirty air inlet (24

In the illustrated example. wand (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 moving
thcrcin to supplemental cyclone bin assembly 160 for clcan-
iug, and then Ibom supplemental cyclone b&n assembly 160
to bypass airfloiv path (232 of handvac l(2 A second
a&rflow path 1432 may be ti&rmed by a second division of
v;ulcl I 44;uid in;&9 ch rect Ml'flo&v mov&llg the&'c&l& to piiu&aiy
a&rflow path 12Z8 of handvac 112 for cleanin by cyclone
bin assembly 136.

As cxcmpldicx(, dirty mr m&tering d&rty a&r &nlc( 124 may
d&vide into two airflow s st wand upstrciun end 360 and then
travel tluough the lira( and second a&rflow patlm 1428 and
1432. I)iit may be separated trom each a&rflow strean& by a
different one of supplementary cyclone bin assembly 160
and handvac 112. In the illustrated embodunent, the (vvo

a&rflows may recombine in pre-motor filter chamber 556.
For cxamplc. thc two airflows may rimombu&c at thc
upstream plcmun 1208 so thai both a&rflows pass duough
prc-motor lifters 11'76 and 1180 bcforc ex&ting duough
suction n&otor 204. In alternative embodiiuents, the two
a&rflows may recombine at the downstrean& plenum 1212
For example. supplemental cyclone bin assembly 160 may
have its own pre-motor filter fi&r filtering the air of the first
airflow path 1428.

In some cmbod&ments. surface clcanu&g appamtus 168
nni)'&cludc Iwo o& n&o&c suction nlotors opcI'iuulg ul scncs.
In one aspect, this may enhance the suction at dirty air inlet
124 and/or con&pensate for suction loss from additional or
higher efficiency air treatment n&embers.

Referring to FIGS. 119a and 1196, a second suet&on motor
1258 may bc positioned in the mrflow path bc(ween d&rty air
inlc( 124 and handvac 112. For cxiunplc, second suet&on
motor 1258 may be a d&rty air suet&on motor pos&tioncd in
surface cleaning head (04 As shown, d&rty air entering dirty
a&r uilet 124 may be drawn through second suction motor
1258 before the airflow is cleaned by supplemental dirt
collection chamber 160 and/or handvac 112 and discharged
throt&gh hanilvac sucnon n&olor 204.

Rcfi:rring to FIG. 120, second sucuou motor 1258 may be
a clean air motor posinoncd downstream of haudvac suet&on
nx&tor 204. As exemplified, motor outlet ll(2 of handvac
suctim& motor 204 may be fluidly connected to second
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suction motor 1258 u& surf'acc clcamng head 104 by an
airfloiv path 1436 As shown, airflow path 1436 ntay be
fi&rmed by a conduit 1440

lfeferring to I'l(i 12 la, in some embndiments second
suction motor 1258 may be positioned in supplementary
cyclone bin assembly 160. For example, second suction
motor 1258 may be pos&uoncd below dirt collection cham-
ber 140. As shown, a&rflow path 1436 from motor outlet 1112
niay direct air from suction motor 204 to second suction
niotor 1258 in supplen&entary cyclone bin assembly 160. I'r &8

example, condu&t 1440 may extend from motor outlet 1112
to second suction motor 1258. Conduit 1440 may take any
suitable form. For example, conduit 1440 mny be 8 ngid
condu&1 as shown Altemativcly, FI(h 121b shows an
mnbodimcnt where condu&t 1440 is 8 flex&blc hose. I

In some embodiments, when handvac is connected v ith
supplement cyclone bin assembly 160, handvac 112 may nnt
be positinned in the airflow path through the surface clean-
in apparatus. For example. air entering the dirty air inlet
124 of the surface cleaning head may be cleaned by the Io
supplmnentary cyclone bu& assembly 160 and d&schargcd
without cicr passing through lmndvac 112. In tins way,
handvac 112 may act as a handgrip for manipulating and
steering surface cleaning apparatus 168 in the upright ntode
but not as an air cleaning implement

In son&e embodiment, as exemplified in FICI. 122, the
handvac may be bypassed when assembly 160 is atmched to
upnght section 108. As excmplflicd, air en&cong d&rt mr inlet
124 nuiy move tluough wand 144 to supplemental cyclone
bin assenibly 160 and be dischar ed without moving so

through handvac 112 I 'or example, the airflnw path tluough
surface cleaning apparatus 168 may direct all air front d&rty

air inlet 124 tluough wand 144 to cyclone chamber 308 to
outlet passage 476 to second airflow path 1260 to suction
motor 1258 ol'upplemental cyclone bm assembly 160, Is
wh&ch u&Bv'hscha&gc thc Bu lo thc on&sulu cnv&rona&cu1.

Stfll referring to FICI 122, in some embodiments &here

niay be a piumfity of suction motors in series In the
illustrated embod&n&ent, surface cleaning head 104 includes
a suction n&otor 1258 positioned in the airflow path between do

dirty air inlet 124 and wand 144. In alternative embodi-
menis. suction motor 1258 may bc thc only suc1&on motur &n

Ihc 8&rfliiw pdth.
Wfulc thc above descnpuon provides cxmnplcs of thc

embodiments, it will be appreciated that some features
and&or functions of the described emlx&diments are suscep-
tible to modihcation without departing from the spin( and
principles of operation of the described embodiments.
Accordu&gly, what has been dcscribcd above has been
intend&xi to bc &flustrativc of thc u&vcnuon m&d non-linuting B

and &1 w&11 bc understood by persons skilled u& Ihc ar! &lmt

other variants and modificat&ons &nay be made v ithout
departing fn&m the scope of the im ention as defined in the
chsims appended hereto. The scope of the claims should not
be limited by the preferred embodiments and examples. but ss
should be given the broadest intcrpretauon cons&stan& with
the desvnption as a whole.

11&c h&vcnnon claunixf Is:
I A surface cleaning apparatus comprising.:
(a) a surface cleaning head having a front end, a rear end, io

a dirt air inlet and a cleanin head air outlet:
(b) a rigid air flov conduit having 8 rigid wand inlet end

luiving an a&r inlet in conumuucable v,&th thc clwuung
head air outlet, n ngnl wand outlet cnd Bnd a long&tu-
dmdlly cxtcmhng condu&t axis, fl&e ng&d mr flow con- ss
duit is mnveably mountable to the surface cleanina
head be&ween an upright position and an in-use flnor

cleaning pos&fion in wluch Ihc ngid a&r flow condu&1
extends at an an le to the vertical, the rigid wand outlet
end having an air outlet and an outlet end electrical
connector; and.

(c) a hand vacuum cleaner removably mountable to the
rigid &vend outlet end, the hand vacuum cleaner bavin
a front cnd and 8 rear m&d, the hand vamium cleaner
con&pr&sn&g.

(i) a main body coniprisin a handle and a suction
niotor and fan assembly, the suction motor and fan
assembly havina a suction motor ax&s of rotation, the
handle having a lmnd ~ip portion;

(i&) an air treatment member provided at the fbont end
of Ihe hand I acuum clcancr. Ihc a&r Ireauncnt mcm-
bcr having a cenual longitud&nal axis and m& air
treatment clmmber havina a front wall;

(i&i) a hand vacuum cleaner air inlet centrally posi-
tioned with respect to the air treatment chamber front
wall and releasably connectable with the air outlet of
the rigid &sand: and,

(&v) a hand vacuum clcancr ehxtncdl connimtor pro-
v&dcd on the froni end of thc mr trcatmcnt member
adjacent the hand vacuum cleaner air inlet. the hand
vacuu&n cleaner electrical connector is releasably
connectable with the outlet end electrical connector,

wherein. when the lmnd vacuum cleaner is mounted to the
rig&d wand outlet end. the longitud&nafly extending
conduit ax&s cxtcnds u& 8 sanu: d&rccnon as thc central
long&ti&du&al axis ol riiuluiin. dnd

wherein the lmnd grip portion has a hand gnp portion axis
that intersects the suction motor

2 lite surface cleaning apparatus of clain& I w:herein the
hand grip portion extends linearly outwardly from a sidewall
of the main body.

3 Thc surface cleaning apparatus of cia&m I wherein thc
rigid air flow condu&1 is rmnovably mounted to tlm surface
cleaning head.

4 11&e surface cleaning appamtus of clain& I wherein the
central longitudinal axis intersects that hand grip portion.

5 The surface cleaning apparatus of claim I wherein the
suction motor and the handle are positioned rearward of the
a&r treaunent mcmbcr.

6 llu: slufiicc clcdnh&g ilppiltatus of cklhu I whore'8& thc
central longitud&nal nxis extends tluough thc hand vacuiun
cleaner air inlet

7 lite surface cleaning apparatus of claim I wherein,
v hen the hand vacuum cleaner is mounted to the rigid wand
outlet end. the ion itudinally extending conduit ax&s extends
h& the%In&c duvet&ou ds Ihc central long&tuduull Bx&s ol lhc
d&r IrcB&n&cn( n&cn&bcn

8 Thc surface cleaning apparatus of cia&m I wherein thc
a&r treatment member has a front face and the hand vacuum
cleaner electrical connector is positioned forward of the
front face.

9 A surface cleaning apparatus comprisin:
(ii) 8 Mufiicc clcanu&g head hav&ng 8 front cnd, 8 IcBI cnd,

a dirt a&r inlet and a cleamng head n&r outlet,
(b) 8 ngul a&r flov, conduit hav&n a rig&d wimd inlet cnd

having an air inlet in comniunicable with the cleaning,
head air outlet, a rigid &vend outlet end and a longitu-
dinally extending conduit axis. the rigid air flow con-
duit is moveably nu&untable to the surface cleanin
head bctwccn an upright pos&t&on and m& in-use fluor
cleaning position in which Ihc ng&d n&r flow condu&t
cxtcnds at an angle to thc vcr&ical, thc rig&d wand outlet
end having an air omlet and an outlet end electrical
cnnnector; and,
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(c) a hand vacuum clctmcr rcmovably mountable to thc
rigid wand outlet cnd, thc lrand vacuum cleaner having
a front end and a rear end, the hand vacuum cleaner
conlprising:
(i) a ntain body comprising a handle and a suction

motor and fan assembly. the suction motor and fan
assembly having a sucnon motor axis of rolalion, the
handle havuig a hmid grip portion;

(ii) an air treatment member provided at the front end
of the hand vacuum cleaner, the air treatment mem-

1 I 1

ber having a central longitudinal axis;
(iii) a hand vacuum cleaner air inlet provided on the

lbonl cnd of thc mr treatment member mid relcasably
connectable lvith the air outlet of the rigid wand. the
hand vacuum cleaner air inlet having, an inlet axis
that is coaxial v ith the central longitudinal axis, and,

(iv) a hand vacuum cleaner electrical connector pro-
vided on the front end of the air treatment member
adjacent lhc hnnd vacuum clcmler mr inlet. lhc hand
vamnun cleaner clcctncal conneclor is rcleasably
connectable with the outlet end electrical connector,

|0
whcrcin, when thc lmnd 1 acuum clcancr m mounted to thc

rigid lvand outlet end. the longitudinally extending,
conduit axis extends in a smne direction as the centm)
longinldinal axis of the air treatment menlber, and

whcrcin thc hand gnp portion has a hand gnp portion axis
that uttersccls lhe suction motor.

ill. I he surface cleaning apparatus of claint 9 wherein the
hand grip portion extends linearly outwardly from a sidewall
of the main body.

11. The surlhcc clcanulg apparatus ol'claim 9 wherein lhc
ccnlral longitudinal axis intersects that hand grip portion.

1Z. The surface cleaning apparatus of claim 9 wherein the
suction motor and the handle are positioned rearv ard of the
alr trcnitnlcltt nlcnlbcr.

13 The surface cleaning appamtus of clainl 9 wherein the
air treatment meniber has a front face and the hand vacuum
cleaner electrical connector is positioned forward of the
front face.
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