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SURFACE CLEANING APPARATUS

CROSS REFERENCE TO RELATED
APPI ICA'I IONS

'Hiis application is a continuation of U S. patent applica-
tion Ser. No. 17/351.943. filed on Iun. 18, 2021. which is a
contulualion-In-patt of U S patent application Scr. No.
16/590.972 Iilcd on Oct. 2. 2019, which is a divisional ol
U.S. parent application Ser No 16/156.00ti filed on Oct 10,
201N, now issued as U.S. Pat No 10.-178.030, which is 0
continuation of 1.) 8 patent application Ser. No. 15/ON8,N76
filed on Apr. I, 2016, now issued as U.S. Pat. No. 10,219,
662, wlfich is a continuation of U.S. patent application Ser.
No. 14/822 211, Iilcd Aug. 10, 2015, now issued as U S. Pat.
No. 9.888.817, wluch clauncd priority Irom U.S. Provi-
sional Patent Application No 62/093.189, filed Dec 17,
2014, the entirety of which are hereby incorporated by
reference.

FIELD

'Hiis disclosure relates to the field of surtace cleaning
apparatus. In some aspects, this disclosure relates lo 0 type
of stick vacuum cleaner wherein a hand vacuum cleaner is
rcmovably mounted to a dove handle and provides motive
pov:cl lo draw dirty dlr iillo lhc slillacc ckcdllillg hcJd.

INTRODUCTION

vyanous lvpCS Ol surfaCC CICBllillg appal JIIIS Blc kllowli.
Thcsc ulclude upright vacuum clcancr, suck vacuum clc;ul-
ers. hand vacuum cleaners and canister vacuum cleaners
Stick vacuum cleaners and hand vacuum cleaners are popu-
lar as they tend to be smaller and may be used to clean 0
small area or when a spill has to be cleaned up Hand
vacuum cleaners or handvacs are advantageous as they are
light w eight and panni I above floor clcmung mid cleaning In
hard lo reach locauous Howcvcr, they have a lumtcd dirt
collection capacity Upnght vacuuin cleaners enable a user
to clean a floor and may be have a pod that is removably
attached for above tloor cleaning In such ca~as, the pod
comprises, e, a cyclone, a dirt collection chamber and the
suction motor for the upright vacuum cleaner. However,
such thc pods lend lo be bulky aulcc they compuse lhc total
iliit Colhx'.Iloll i apdCily'or lhC Upright VBCnlllll CRVIIICB

SUMMARY

In accordance with oue aspccl of llua disclosure. an mr
trenunmll assembly for a surlbcc clcaiun upparalus, such as
a hand vacuum cleaner has an air treatment chamber (such
as a cyclone chamber) and an external dirt collection chanl-
ber wherein dirt sepamsted in the air treatment chamber
travels to the dirt collection chamber via a dirt outlet of the
mr lrcalmcnt chamber. A sidewall ol lhc air treatment
chamber separates thc mr trealmenl chamber and lhc dirt
collection chamber. An eud ol thc air lrmiuncnt assembly Is
openable (e.g, the fmnt end of the air treatment assembly if
the air treatment assembly Is part of a hand vacuum cleaner)
IVhen the openable end is moved to the open position. both
the air treatment chamber and the dirt collection chamber are
opened mid al least 0 portion ol lhc salcwall separating thc
mr treatment chamber and the dirt collccuon chamber Is
moicd as part of the opcnablc cnd. Optioiudly, a portion of
the sidev all that extends to the dirt outlet is opened such that
the dirt outlet is also opened when the openable end is

10,9113 B2
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moved to thc open position is opcnab1c. An ad v mt 1 age of tins
design is that the air treatment chamber and the dirt collec-
tion chamber may bc morc easily emptied and mly debns
tlmt nmy bridge the dirt outlet, and thereby partially or fully
block thc dirt outlet, may bc morc easily rmnoved. For
exunlple, elongated debris such as hair that ntay be extend
through the dirt outlet and be diflicult to dislodge from the
dirt outlet may be more easily removed than if only the dirt
collection chamber is opened.

I i i
In accordance with tins aspect, lhcrc Is provided a hand

valculilu clcancr conlprlshlg;
(0) an air flow path cxlcnding from a dirty air Inlet lo 0

clean air outlet with a suction motor positioned in the
air flow path,

(b) a main body comprising a handle and the suction
motor; and.

(c) a cyclone bin assembly comprising a cyclone chaniber
positioned in the air flow path and a dirt collection
chlunbcr, thc cyclone chmnbcr has a cyclone mr inlck
a cyclone air outlet, a dirt outlet, a cyclone chamber
front cnd having a cyclone chamber Iroul cnd wall. 0

cyclone chamber rear end having a cyclone chaniber
rear end wall and cyclone axis of mtation that extends
between the cyclone chamber front end wall and the
cyclone chamber rear end wall. the dirt collection
chamber having a dirt collection chamber tbont end
lmving a dirt collection chmubcr front cnd wall and dn
axially spaced npart dirt collection chmubcr rear cnd
having dirt collection chamber rear end wall, a portion
of the dirt collection chamber is spaced fmm the
cyclone chamber in a direction transverse to the
cyclone axis of rotation whereby the portion faces
tov, ards the cyclone chamber and is separated from the
cyclone Chamber by a sidewall.
whcrcin the front cnd of thc cyclone bul assembly

comprises al least a portion ol'hc cyclone chamber.
at least a portion of the dirt collection chamber and
at least a portion of the sidewall, the front end of the

40 cyclone bin assembly is rotationally mounted
between a closed position and an open position in
winch lhc rear mid of the cyclone chamber and lhc
rear cnd of lhc dirt collection chamber arc opcnixk

In some cmboihmcnts, lhc dirt outlet may bc provided in
the sidewall.

In some embodiments, the cyclone air inlet inay be
provided at the cyclone chamber front end and the cyclone
air outlet may be provided at the cyclone chamber rear end.

In some cmboihmcnts, lhc dirt outlet may bc provided in
0 lhc sidcw Bll.

In some cmboduncnls, thc dirt outlet may comprise dn
opening m the sidewall that extends axially inwardly into the
cyclone chamber from the cyclone chamber rear end wall

In some embodiments, the lmnd vacuum cleaner may
. I further comprise an inlet conduit, the dirty air inlet may be

localix! Bl an ullct cnd of thc inlet conduit and lhc ullel
conduit may bc part of thc front cnd of thc cyclone bin
dssclublyl

In some embodiments, the dirt collection chainber front
ac end may be positioned axially forwardly fmm the cyclone

chamber front end whereby the cyclone axis of rotation
extends through a portion of the dirt collection chamber that
Is located axially outwardly from lhc cyclone chmubcr I'ronl

cnd.
as In some embodiments. thc front mtd of the cyclone bin

assembly may be rotationally mounted to a rear end of the
cyclone bin assembly
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In some embodiments, thc front cnd of thc cyclone bin
assembly may be rotationally niounted at a location of the
rear end wall of the cyclone chainber.

In some embodiments. the fmnt end of the cyclone bin
assembly may be rotationally mounted to a rear end of the
cyclone bin assembly at a location midway along an axial
length of the cyclone bin assembly.

111 accoralanci: willi this aspect, (herc ls illso pltivlclixl 11

surface cleaning apparatus coniprising
(a) an air tloiv path extending front a dirty air inlet to u

clean air outlet with a suction motor positioned in the
air flow path: and.

(b) a cyclone bin assembly comprisin a cyclone chamber
posilionixl in the air flow path and a dirt collection
cltambcr, the cyclone chamber has a cyclone air uilcl,
a cyclone air outlet, a dirt outlet, a cyclone chantber
first end having a cyclone chamber hrst mtd wall, u

cyclone chamber second end hai ing a cyclone chantber
second end wall and cyclone axis of mtation that
extends betw een the cyclone chamber first end wall and
thc cyclone chamber sccoml cnd wall. thc dirt collec-
tion chamber having a dirt collection chamber Iirsl cnd
having a dirt collection chamber first end wall and an
axially spaced apart dirt collection chainber second end
having dirt collection chamber second end wall. u
portion of the dirt collection clnunber is spaced from
the cyclone chamber in a direction transverse to the
cyclone axis of rotation whcrcby Ihc portion faces
towards thc cyclone chtunbcr and is scpuratcd lbom thc
cyclone chamber by a sidewall,
wherein the first end of the cyclone bin assentbly

comprises at least a portion of the cyclone chamber,
at least a portion of the dirt collection chamber and
at least a portion of the sidewall, the first end of the
cyclone bin assmnbly is rotauonally muuntcd
beiwecn a closed position and mi open position in
which Ihc second cnd of thc cyclone chmnbcr;uid thc
second end of the dirt collection chamber are
opened

In some embodiments, the dirt outlet may be provided in
the sidewall.

111 soilli: CillbothillCills. 111C CYCltulC aii lnlCI nlav bC

provided at thc cyclone chtunbcr lirst cnd and thc cyclone mr
outlet may bc provided al the cyclone chumbcr second mid.

In some embodiments, the dirt outlet inay be provided in
the sidewall.

In some embodiments. the dirt outlet mny comprise an
opening in the s iden all that extends axially inwardly into the
cyclone chamber from the cyclone cliambcr seconal cnd
w all.

In some cmboduncnts, thc surlacc clcuning apparatus
may fitrther comprise an inlet conduit. the dirtv air inlet may
be located at an inlet end of the inlet conduit and the inlet
conduit may be part of the first end of the cyclone bin
assembly.

In some cmbodimcnls. thc dirt collccuon clmmbcr lirst
cnd may bc positioned axially outwardly Irom flic cyclone
chamber lirsl end whcrcby Ihc cyclunc axis of rotation
extends through a portion of the dirt collection chamber that
is located axially ouuvardly front the cyclone chamber hrst
ettd.

In some embodiments. the front end of the cyclone bin
assembly may be rotauonally mountcxi to a rear cnd of thc
cyclone bm assembly.

In some embodiments, thc front cnd of thc cyclone bin
assembly may be rotationally niounted at a location of the
second end wall of the cyclone chamber

In some embodiments. thc front mtd of the cyclone bin
assembly may be rotationally mounted to a rear end of the
cyclone bin assembly at a locauon midway along mi axial
length of the cyclone bin assembly

I)l(AKINGS

lil(i I is a front perspective vieiv of a surface cleaning
apparatus in accordance with at least one embodiment;

lil(i 2 is a rear perspective view of the apparatus of I'l(i
I:

FICi 3 is a sale clcvauon vice of thc apparatus ol'FIG. 1.
FICi 4 is a front perspective view of the appamutus of FICi.

1 with a supplcmcnlal dirt collccuon clrambcr parually
Ia

removed;
FICi 5 is a front pcrspectivc 1 iew of a surlbcc clcaiung

apparatus in accordance ivith another embodiment;
FICi 6 is a rear perspective view of the appamutus of FICi.

io 5'ICi
7 is a side elevation view of the apparatus of FIG. 5

with an cliutucal cord bag;
FICi 8 is a fmnt elevation view of the appamutus of FICi.

5.
lil(i 9 is a rear elevation view of the apparatus of I'l(i 5;
FICi 10 is a top plan view of the apparatus of FICi. 5:
FICi 11 is a bottom plan view of the apparatus of FICi. 5:
FICi 12 is an cxplodcd front pcrspixuvc view of Ihc

apparatus ol'IG. 5,
lo lil(i 12u is an exploded front perspective view of an

alternate apparatus of lil(i 5;
lil(i 13 is a fmnt perspective view of a surface cleaning

apparatus in accordance with another embodiment;
FICi 14 is a rear perspective view of the apparatus of FICi.

31 13.
FICi 15 ia a side clcvalion vtcta ol'Ihc apparatus of FIG.

13.
lil(i 16 is a fmnt elevation view of the apparatus of lil(i

13;
ao FICi 17 is a rear elevation view of the apparatus of FICi.

13:
FICi 18 is a lop plmt iicw of the upparalus of FIG. 13,
FICi 19 ia a bouom plmi 1 icw of thc apparatus ol'FIG. 13.
FICi 20 is a front pcrspccuic view of thc apparatus of

laICi 13 with a suppleinental cyclone bin assenibly partially
removed;

FICi ZI is a cross-sectional view taken along line 21-21
in FICi. I:

FICi 22 is a bonom pcrspccuvc view of a handvac of Ihc
o apparatus ol FIG. I,

FICi 23 is a pcrspcctuc cross-sccuonal view of a cyclone
bin assembly of the handvac of I'l(i ZZ transverse to the
cyclone axis;

FICi Z3O is a top plan view of the cross-section of FIG.
.1 23:

FICi 24 is a lronl pcrspccluc view of the supplcmcnlal
dirt collection chtmibcr ol'lm apparatus ol'IG. 1.

FICi 25 is a cross-sectional 1 icw taken along lute 25-25
in lil(r 5;

ao lil(i 26 is a cross-sectional view taken along line 26-26
in FICi. 13;

FICi 27 is a front perspective viev of the appamutus of
FIG. I ui a lightweight upughl mode,

FICi 28 ia a rear pcrspcctivc 1 icw of thc apparatus of FIG.
aa 1 in thc lightwciglu upright mode ol'IG. 27,

lil(i 29 is a side elevation view of the apparatus of I'l(i
I in the lighuveight upright mode of lil(i 27;
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FIG. 30 is a cross-sectional view taken alon lute 30-30
in FICi. 27,

FIG. 31 is a front pcrspcctive view of the apparatus of
lil(i. 1 in an above-floor cleaning inode:

FIG. 32 is a rear pcrspccuvc view ol thc apparatus of FIG.
I in the above-floor cleaning inode of I'l(i. 31;

FIG, 33 is a side elevation view of the appamtus of FICi.

I in the above-floor cleaning inode of I'l(i. 31;
FIG, 34 is a front perspective view of the apporatus of

FIG. 1 ui a stair-cleanuig mode.
FIG, 35 is a rear perspective view of the apparatus of FICi.

1 in thc stair-clcmung mode ol'IG. 34,
liICi 36 is a side elevation view of the apparatus of liICi

1 in in the stair clcrutuig mode ol'IG. 34,
liICi 36u ic a fmnt perspective view of the apparatus of

FICi. 5 in an above-floor cleaning mode:
liICi 37 is a front perspective view of the appanctus of

FICi. 13 in a lighnveight upright mode:
FIG. 38 is a rear pcrspccuvc view ol thc apparatus of FIG.

13 in the lightweight upright mode of FICrh 37:
FIG. 39 is a front clevauou vww ol thc uppurutus of FIG.

13 in the lightweight upright mode of lil(i 37;
FIG. 40 is a rear clcvauon view ol thc apparatus of FIG.

13 in the lightweight upright mode of lil(i 37;
FIG. 41 is u side elevation view of thc apparatus of FIG.

13 in the lightweight upright mode of lil(i 37;
FIG, 42 is a top plan view of the apparatus of FICi 13 in

the lightiveight upright mode of lil(i 37;
FIG, 43 is a bottom pLan view of the apparatus of FICi. 13

in the hghtwmght upnght mode of FIG. 37.
FIG, 44 is a cross-sectional view taken along line 44-44

in FICi. 37,
liICi 44rr is a perspective view of the appanctus of FI(i 13

in mi above-tloor clcaruug mode,
liICi 446 is another perspective view of the apparatus of

FICi. 13 in the above-floor cleaning mode of FICrh 44u.
liICi 45 is a rear perspective vieiv of the supplemental dirt

collection chamber of FICi. 24;
FIG. 46 is s side clcvation view ol thc supplemental dirt

collection chamber of FICi. 24;
FIG. 47 is s front pcrspccuvc view of a surlbcc clcanuig

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

in lil(i. 47;
FIG, 49 is a cmss-section view taken alon line 49-49 in

FICi. 47:
FIG. 50 is u side elevation view of thc apparatus of FIG.

47,
FIG. 51 is a front clevauou vww ol thc uppurutus of FIG.

47;
liICi 5Z is a front perspective view of an upriaht section

of the apparatus of FICi. 13 including a diversion volve in a
closed position:

FIG. 53 is a front pcrspcctivc view of1hc upnghf section
of FIG. 52 with a cyclone bui assembly scatml on a pedal of
the du crsion valve,

liICi 54 is a fmnt perspective view of the upright section
of I'l(i 5Z with the cyclone bin assembly connected to a
wand, and the diversion valve in the open position:

FIG, 55 is a cross-sectional view taken along line 55-55
in FICi. 52,

FIG. 56 is a cross-sectional view taken alon lute 56-56
in FICi. 53,

liICi 57 is a cross-sectional view taken along line 57-57
in lil(i. 54;

FICi 58 is a front pcrspcmuvc vice of nn upright section
of the apparatus of lil(i. 13 including another diversion
valve in a closed position

lil(i 59 is a fmnt perspective view of the upright section
of FICi 58 with the cyclone bin assembly being connected
to a ivand. and the diversion valve in the closed position:

FICi 60 is a I'runt pcrspcctive vice ol'hc upnght section
of FIG. 58 with the cyclone bui assembly councctcd to thc
wand, and the diversion valve in the open position

io lil(i 61 is a cross-sectional view taken along line 61-61
in liICr 58:

FICi 6Z is a cross-sectional view taken along line 62-62
in FICi. 59;

FICi 63 is a cross-sectional 3 iew taken along lute 63-63
ic ui FIG. 60,

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

FICi 65 is a front perspective view of the upnaht cection
io of FICr. 64 with the diversion valve in a partially opened

posilioll:
FICi 66 is a lrunt pcrspcctive vice ol thc upnght section

of FICi 64 mounted to the wand with the diversion valve in
,'lil opefl piis111om

lil(i 67 is a cmsc-sectional view of the upnght section of
FICT. 64;

FICi 68 is another cross-sectional view of the upright
soction ol FIG. 64,

FICi 69 is an enlarged view of u portion of FICi. 68,
co lil(i 70 is a cross-sectional view taken along line 70-70

in liICr 65:
lil(i 71 is a cross-sectional view taken along line 71-71

in FICi. 66;
FICi 7Z is a front perspective view of an upright cection

ic of thc apparatus of FIG. 13 with another diversion valve in
a closed position,

FICi 73 is a I'runt pcrspcctive vice ol'hc upnght section
of Iil(i. 72 being connected to the ivand and with the
diversion valve in a closed position;

co FICi 74 is a front perspective view of the upnaht cection
of FICr. 7Z connected to the wmid and with the diversion
valve iii all opcll positioll.

FICi 75 is a cross-section view taken along lute 75-75 ui
FIG. 72,

lil(i 76 is a cross-cection view taken along line 76-76 in
liICr 73;

FICi 77 is a cross-section vieci taken along line 77-77 in
FICT. 74;

FICi 78 is a side elevation view ol'he handvac ol'hc
o apparatus ol FIG. 1,

FICi 79 is a side elevation view ol'he handvac ol'hc
apparatus of lil(i 5;

lil(i 80 is a side elevation view of the apparatus of I'l(i
5 in an upright storage position with a surface cleaning head

. 3 having rearwardly deployed wheels:
FICi 81 ia a side clcvation view ol'hc npparatus of FIG.

80 in a reclined ui-usc position w ith thc rear whccls of thc
surface ctcatting head retracted,

lil(i 82 ic a front perspective view of the apparatus of
ao liICi 13 with a cyclone bin assembly in accordance with at

least one embodiment;
FICi 83 is a rear perspective viev of the cyclone bin

assembly of FIG. 82 ui a closed position,
FICi 84 ia a side elevation view ol'he cyclone bin

ac assembly of FIG. 82 ui a closed position,
lil(i 85 is a fmnt elevation view of the cyclone bin

assembly of I'l(i. 82 in a closed position:
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FIG. 86 ts a front elevation vww of thc cyclone btn
assembly of FICi. 82 with a cyclone chamber portion rn an
open position,

IIICi 87 ts a fmnt elevation view of the cyclone bin
assembly of FIG. 82 with thc cyclone chamber portion and
a dirt collection portion m npen positinns;

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

FIG. 89 ts a I'rout pcrsprmuvc view ol thc cyclone btn
assembly of the apparatus of FICi. 13;

FIG. 90 ts a rear pcrspcctivc view of thc cyclone btn
assembly of ltl(i 89;

FIG. 91 ts a front elevation vww of thc cyclone btn
assembly of ltl(i 89;

FIG, 92 is a rear elevation view of the cyclone bin
assembly of ltl(i 89;

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

FIG, 94 is a top plan viev of the cyclone bin assembly of
FIG. 89:

IIICi 95 is a bottom plan view of the cyclone bin assentbly
of FIG. 89:

IIICi 956 is a front perspective view of the cyclone bin
assembly of FIG. 89 with a bouom portum in an open
poet(iota

FIG, 95C is a front perspective view of the cyclone bin
assembly of ltl(i 89 with top and bottom portions in open
postttotts;

FIG. 96 is a cross-sectional view taken alon lute 96-96
in FICi. 22;

FIG. 97a is a bottom pcrsprmuvc view ol'rhc handvsc of
the apparatus of lt((i I;

FICI. 976 Is d partial cross-sccttottdl view takeit tlloit litic
97)t-97)I of III(i. 97a,

FIG, 98a is a bottom perspective view of the handvac of
the apparatus of lt((i I with an open dnnr;

FIG, 986 a partial cross-sectional view taken along line
985-986 of FIG. 98irr

FIG, 99 is a partial cross-sectional view of a surface
Ch:dlllllg appara(US lulvlllg a llalldvaC dtSCOIIIICCnxl lrotlt 111C

upnght section, and a bypass valve ut a Iirst closed position,
IIICi I (8) is a cross-sectional view of the surface cleaning

apparatus of ltl(i 99 having a handvac connected to the
upright section and the bypass valve in the first closed
postttottI'IG.

101 is a cross-sectional view of thc surface cln;uung
apparatus of FIG. 99 having thc lmndvac mnutccted to thc
upnght section and n supplementary cyclone but assembly,
and the bypass valve in a second open position:

IIICi (02 is a cross-sectional view of a surface cleaning
apparatus having a having a bypass airflow path and a
pre-motor filter rn a supplemental cyclone bin assembly:

FIG. 103 is a cross-sccuonal view of a surface cln;uung
apparatus having a clean arr sucuon mo10r ut a surfucc
clcamng head;

IIICi 104a is a cross-sectional viecv of a surface cleaning
apparatus having a having a clean air suction motor tn n
supplemental cyclone bin assembly:

FIG, 1046 is a cross-sectional viecv of another surface
Ch:dlllllg appara(US llavlllg a Cpcdll all SUC(liitt Illotol ill II

supp)cmental cyclone bui assembly,
FIG. 105a ts a pcrspectrvc view of a surlhce clnuung

apparatus having a supplemental cyclone bin assentbly
disconnected from an upright sectinn;

FICi 1056 is a pcrspccuvc view ol' surlhcc clcarung
apparatus having a cyclnne chamber and dirt collection
clmntber disconnected from an upright section;

ltl(i 106 is a side elevation view a surface cleaning
apparatus in accordance with another embodiment;

FICi 107 is a partial side elevation viecc of the apparatus
of FICI. 106 with a handvac dtsconncctcd from an upmght
SCCLtoll:

Itl(i I (93 is a side elevation view of the apparatus of I'l(i
tn (06 in a reclined in-use position with an arm assembly in a

fit'st Posittolt:
FICi 109 is a side elevation view of the apparatus of FICi.

106 m a steeply reclined in-use position v ith the amt
assembly tn a secorxl posiuon,

tc FICi 110a is a rear perspective view ol'thc handvac ol'thc
apparatus of I l(i I in an opett position:

Itl(i I (06 is a front perspective view of the handvac of
(IICi llga in the open pnsirion:

FICi 111 is a front perspective viecc of the dirt collection
tc chamber of the apparatus of FICi. 1 in an open pocition:

FICi 112 is a rear pcrspccuvc view of thc dirt collection
chamber of FIG. 111 in thc opmt post(ron,

ltl(i 1(3 is a side elevatinn view of the dirt collection
clmntber of Fl(i Ill in rhe npen position;

ltl(i 1(4 is a frnnt per pective view of the upright section
of the apparatus of FIG, 5 cvith a cyclone bin assembly in a
closed position:

FICi 115 ts a front pcrspcctivc view of thc upright section
of FICi 114 with the cyclone but assembly ut an open

cn positinn;
ltl(i 1(6 is a cross-sectional view of the handvac of the

apparatus of I'l(i I having a pre-mntor biter chamber in an
open position;

FICi 117 is an exploded view of the handvac of FI(i. 116:
tc FICi 118 is a cross-scctiotml view of a surl'acc clcarung

apparatus having a plurality of cyclone chmnbcrs tn parallel.
FICi 119a is a cross-sectional view of a surfwc clcarung

apparatus having a dirty air suction motor in a surface
cleaning head in series with a clean air suction ntotor in a

cc handvac;
FICi 1196 is a cross-sectional view of the surface cleanin

apparatus ol FIG. 119a with a supplcmmital cyclone bin
dssclllbly'ctttovcil;

FICi 120 is a cross-sectional view of a surl'acc clcarung
apparatus having a clean air suction motor in a surface
cleaning head in series with a clean air suction ntotor in a
handvac;

FICi 121a is a cross-sectional view of a surface cleanin
dppdI'tibia ltttvlllg a clcBII illr sUctloll trio(or 111 a sUpplcIllcttIBI

0 cyclone but assembly in scrics with a clean air suction motor
ttt d lltllldvdC;

Itl(i (21)r is a cross-sectional view of the surface cleaning
apparatus of I'l(i 121 it cvith a hose connecting the handvac
suction motor and the suction motor of the supplemental

.1 cyclone bin assembly:
FICi 122 is a cross-sectional view of a surl'acc clcarung

apparatus lmvutg an airtlow wluch bypasses thc handvaci
FICi 123 ts a pcrspccttvc vice of a surl'acc clcarung

apparatus in accnrdance cvirh another embodiment;
an ltl(i 124 is an exploded perspective view of the surface

clemting apparatus of FIG. 123,
FICi 125 is a cross-sectional view taken along line

125-125 ui FIG. 123.
FICi 126 ts enlarged partial vice of FICi 125,

ac FICi 127 ts an enlarged partial view of FICi 126,
ltl(i 128 is a perspective view of a surface cleaning

apparatus in accnrdance cvirh another embodiment;
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FIG. 129 rs a cross sectional perspective vww of thc
surface cleaning apparatus of FICI. IZS;

FIG. 130 rs a I'rout pcrapruuvc viev ol thc surfucc
clcamng apparatus ol'IG. 128 with u front cnd opml,

IIIG 131 is a bottom perspective riev of the surface
cleaning appamstus of IIIG 128 with the front end open:

FI(J. 132 is a perspective view of a surface cleanin
apparatus in accordance v ith another embodimenr:

FI(J. 133 is a cross sectional perspective view of the
surfwc cleaning apparatus ol'IG. 132,

FIG. 134 rs a rear pcrspccuvc view ol rhc surlace clcanurg
apparatu~ of I'IG 132 with a front end open:

IIIG 135 rs a front perspective 1iew of the surface
clemling apparatus of FICI. 13Z with the fmnt end open;

FI(J. 136 is a perspective cross sectional view of a surface
clemling apparatus in accordance with another embodiment,
and,

FIG. 137 rs a perspective cross ace(iona) vww of thc
surface cleaning apparatus of IIIG. 136 with a fnmt end
OPLII

DESCRIPTION OF VARIOUS EMBODIMENTS

Numerous embodiments are described in this application,
and are presented for illustrative purposes only. 'I he
described embodiments are not intended to be limiting in
any sense. The invention is widely applicable to numerous
cmbodimcnts, as w readily apparent from thc disclosure
llcrclll. Those s)olios) ur thc art will rccognizc that thc prcsmlt
invention may be practiced with modification and alteration
without departing front the teachings disclosed herein
Although particular features of the present invention may be
described with reference to one or more particufisr embodi-
ments or hgures. it should be understood that such features
drc riot lllllltcd to usage 111 thc orle ol lllolc prrl11clrlar
cmbodimcnts or Ii urea with rcli:rcncc to winch they arc
dcscubcd.

'lire terms "an embodiment," "embodiment." "embodi-
ments." "the embodiment,'* "the enihodinients." "one or
more embodiments,** "some embodiments.** and "one
embodiment" mean "one or more (but not all) embodiments
of thc presmlr uivcutlon(s)," unlcsa expressly spccilicd oth-
crwrsc.

lhc terms **rncluduig," '*compnsulg'* und variatrons
thereofmean "including hut not limited to," unless expressly
specitied otherwise A hating of itenis does not imply that
any or all of the items are mutually exclusive, unless
expressly specified othenvise. The temts "a." "an** and "the**

Ilicrrll orle or lllorc, llrllcss cxplc'sslv spcclflcd olhivwrsc.
As used herein and ui thc clmms. (wo or more parts arc

smd to bc '*coupled", '*councctcd**, "auachcrf', or '*fastened"
where the parts are joined or opemste together either directly
or indirectly (i.e . through one or more intermediate parts),
so long as a link occurs. As used herein and in the claims,
nvo or more parts are said to be "directly coupled", "directly
conmxted", '*directly attached", ur "directly fastened"
whcrc Ihc perm arc coruicctcd directly m physical contact
with each other As used hcrcur, iwo or more parts arc sard
to be "rigidly coupled", "rigidly connected", "r)grdly
attached", or "rigidly fastened" where the parts are coupled
so as to move as one while maintainin a constant orienta-
tion relative to each other. None of the terms "coupled",
collllccn:il . dttacllcrl, dlld Iaslcllcd dlstlllgrilsll thc

manner ur which two or more parm arc toured togclhcr.
Gcncral Overview

Referring to IIIGS. 1-3. a surface cleaning appamstus 100
is shown in accordance with a hrst embodiment In the

cmboduucnt shown, thc surface clcanuig npparatus 100 is a

type ofupright vacuuru cleaner which is referred to as a stick
vacuum cleaner As illustrated. surface cleaning appamstus
100 includes a surface cleaning, head 104, an upright section
108. and a hand-carriable vacuum cleaner 112 (also referred
to as handvac or hand vacuum cleaner 112).

Upnght section 108 nury bc movably and duvingly con-
nrutcd to surface cleaning lmdd 104. For example. upught
section 108 may be permanently or removably connected to

in surface cleaning head 104 and moveably mounted thereto
for movement frmu a storage position to an in use position,
such as by a pivotable joint 116. Joint 116 may permit
upnght section 108 to pivot (i.e.. rotate) with respect to
surface cleaning head 104 about a honzontal axis. Accord-

rs uigly. upnght srutron 108 nury bc rotatablc rwirwardly so as
to be positionable in a plurality of reclined floor cleaning
positions (see for exaruple IrlGS. 81 and 108)

Upright section 108 may also be steeringly coruiected to
surface cleanin head 104 for maneuverin surface cleanin

lo head 104. For example, joint 116 may be a swivel joint.
Handvac 112 may bc rcmor ably conncctcd to upught

soctron 108. When mounted to upught sccuou 108, a user
nmy orasp handvac 112 to manipulate upright section 106 to
steer surface cleaning head 104 across a surface to be
cleaned Accordingly, when handvac 112 is mounted to
upnght section 108, handle 484 is the dove handle of surface
clemring apparatus 100

Surl'acc cleaning apparatus 100 has at least one dirty air
ur(ct, onc clean arr ourlcu and an arrflow path cxlcnihng

so between the inlet and rhe cutler In the illustmsted example,
lower end 120 of surface cleaning head 104 mcludes a dirty
arr inlet 124, and a rear end IZ8 of handvac 112 includes a
clemr air outlet 132. An airlkilr path extends from dirty air
inlet 124 tluough surface cleaning head 104, upright section

ls 108, and handvac 112 to clean arr outlet 132. As cxcmplltirxl
ui FIGS. 128 to 135. thc lumdvac 112 may include a main
body 129 and a dirty air ullct 131, and au air flow path of thc
handvac 112 may extend from the dirty air inlet 131 to the
clean arr outlet 132 with the suction motor Z04 positioned in

do the air flow path.
As exemplified, at least one suction motor. and preferably

thc only suction motor, mid onc mr treatment mcmbcr, wluch
may bc thc only mr trennncnr member, is provided in thc
hundvac 112 to pcmut lumdvac 112 to opera( c indcpcmlcntly
when disconnected froru surface cleanmg head 104 and
optionally from upright section 108 It will be appreciated
that lvhile at least one suction motor and at least one air
treatment member are positioned in the airflow path to
scpamtc dirt and other debris from the airflow, that when

o used with other aspects drscloss 8 hcrmn, each ol thc auction
motor and thc air treatment mcmbcr may bc provided ur thc
surface cleaning head 104. the upright section 1(O. andior
the lmndvac 112

The air treatment member may be any suitable air treat-
. 1 ment member. including. for example, one or more cyclones.

liltcra, and bags. Thc air trcauncnt mcmbcr may bc an air
treatment chamber v,hcrcin air is rcdrrruted to assisi dirt
being removed from an inconung nrr stream aud rs opuon-
ally n cyclone chamber Preferably, at least one air treatment

so meniher is provided upstream of the suction motor to clean
the dirty air before the air passes tluough the suction motor.
In the illustrated embodiment, handvac 112 includes a
cyclone bin assembly 136 includuig a cyclone clrdmbcr and
a dirt collection region. In some cmboduncnts, thc dirt

as collection region may bea portion (c.g, n lower portion) of
the cyclone chamber In other embodiments, the dirt collec-
tion region maybe a dirt collection chamber that is separated
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from thc cyclone chamber by a dirt ouilcl of the cyclone
chamber. 'I he following description utilizes the exemplified
embodiments set out in the drawings, cvhich utilize a cyclone
chamber. It cvill be appreciated that the aspects disclosed
herein may be used with an air treatment member as
discussed previously and, optionally. an air treatment cham-
ber. Il will also bc appreciated that if lhe air treatmmit
member is an air lrcauncnt chmnbcr, then the cyclone bin
assembly 136 may be referred to as an air treatment asseni-
bly.
Plurality of Dirt (:ollection (:hambers

In accordance v ith one aspect of tlus disclosure, which
may be used by itself or in combination with any one or
Iiiolc 0(lier Bspccm of (his disclosilILL J sttcfc surfiicc ch:Biiiiig
apparatus may have morc lhan onc dirt rxilleclion ch unbcr.
lior example, the handvac may include a first dirt collection
chamber. and the upnght section may include a second dirt
collection chamber. The second dirt collection chaniber
provides the surface cleaning appamctus with nn enlarged dirt
collection capacity in comparison with the dirt collection
capiicily'f lite liaiidvBc Biotic. Acconliiiglv. 11ic silrIJcc
clcamng apparatus may operate for longer intervals before
one or more of the dirt collection chanibers needs to be
emptied.

In accnrdance with this aspect. and as exemplitied in lil(i
4. upright section 108 may have an auxiliary dirt collection
assembly 140, wluch may comprise or consist of nn auxil-
iary dirt collection chtunbcr 141. For cxiunplc. (hc auxiliary
dirt collection chmnbcr 140 may bc flic only component
pmvided in the auxiliary dirt collection assenibly and there-
ficre the auxiliary dirt collection chamber 140 may be the
auxiliary dirt collection assembly Alternately, as disclosed
in alternate embodiments, the auxiliary dirt collection
assembly may also include one or more of a pre-motor filter,
onc or more cyclone chambers that may lmvc onc or morc
associated dirt collection chambers Jnd a suction motor.

As illus(ra(cd, up flow duc(144 falso rcfctrLxl (L1 Bs B waiiil
if removable fnr use, e g, in an above floor clecning niode
as exemplified in Iii(IS. 33 and 44a) may define the airtlow
path be(cceen surface cleaning head 104 and handvac 112.
Auxiliary dirt collection chamber 140 may be n supplemen-
tal dirt collection chamber that is scleclivcly mounfcxl 10 up
flow duct 144 Biid Bugiiiciils llic dirt ciillcclioii ciipacity of
surfwc cleaning upparalus 100 when mounted lo upper
section 108.

It will be appreciated that if up flow duct 144 is the
member that supports handvac 112 cvhen auxiliary dirt
collection assembly 140 is removed. the up flow duct is
designed to bc load supporting mid may be a ngid lube.
Further il lhc up flow duct is removublc lo Iiuiclion us an
abocc floor clou»n wand, then thc up flow duct nuiy also
be a rigid tube. In other embodiments, e 8,, the up flocv duct
is not a load supporting member. then all or a portion of up
flow duct 144 may be flexible. such as a flexible hose.

As exemplified in FICIS. I and ZI. the dirt collection
assembly 140 ol'hc upright section 108 may collect al least
a portion of thc dirt separated from lhc ditty airflow by thc
handvac 112. Accorihngly, lhc dirt collccuon assembly 140
of the upright section 108 may be in comnnuiication v ith the
dirt collection chamber ofhandvac 112 all ore pnrtion of the
time cohen the handvac IIZ ls mounted to the upright section
108. For exmnple, the dirt collection chamber of handvac
112 may have a door that automatically opmis when handvac
112 is moon(cd to thc upright section 108. Accorduigly, dirt
SLTtaratcd by hmidvac 112 may uavcl to (hc supplemmilal
dirt collectiim assembly 14(l Alteriiately, the dnor niay be
manually operable by a user Accordingly, dirt may only be

transfi:rrix! to (hc supplemental dirt collection assmnbly 140
when a user elects to open the door Alternately, the supple-
mental dirt collection assembly 140 may receive dirt fmm an
mixiliary air trectment member, in cvhich case the mixiliary
dirt collection assembly may comprise a housing bavin
both the auxiliary air treatment member and the auxiliary
dirt collection chamber.

Thc dirt collcctiun chamber of auxihary dirt collection
assembly 140 and lmndvac dirt collection chamber 188 may

in be of any suitable voluinetric sizes Preferably. the volumet-
ric storage capacity of the dirt collection chaniber of auxil-
iary dirt collection assembly 140 is at least equal to the
volmnetric store e capacity ofhandvac dirt collection cham-
ber 188. turd more preferably larger lian thc volumctnc

ic storage cupacily of Imndcac dirt collection clrambcr 188. For
exaniple, the vnlumetric store e capacity of the dirt collec-
tion chamber of mixiliary dirt collection assembly 14(l may
be 1-20 times the volumetric storage capacity of handvac
dirt collection chamber 188, more preferably 1.5-10 times.

zo and most preferably 3-5 times. In alternative embodiments.
lite voliiiiiclric slot Jgc capacity'f llic ilirt collcc licit cliJIii-
bcr of uuxiliary dirt collection assembly 140 may bc less
tlmn that nf handvac dirt cnllection chamber 188

As exemplified in I'l(i Zl, handvac 112 may include a

cyclone bin assembly 136 including one or more cyclone
chambers 184 and one or more dirt collection chamberc 188.
The cyclone chamber or clmmbers and the dirt collection
chamber or chambers may bc of any design. As cxemphfied.
cyclone clmmbcr 184 uicludcs mi air uilcl 192 ui fluid

cn comniunication with wand 144. an air outlet 196 down-
stream nf air inlet 192. and a dirt outlet 2f)0 in tiuid
comniunication with dirt collection chamber 188 Suction
motor Z04 or another suction source may drav dirty air to
enter air inlet 19Z and travel cyclonically across cyclone

ic chamber 184 (o diri Outlet 200 whcrc dirt w elec(cd into dirt
collection chamber 188. Aficrwards, the air is discharged
from cyclone clmmbcr 184 al air outlet 196

As exemplified in lil(iS. 21-23, cyclone bin assembly 136

nmy include laterally opposed side walls 208, a top wall 212,
co a bottom cvall Z16, a first end wall 220, and a second end

v all 224. As shocvn. a conunon interior wall 226 may divide
cyclone chamber 184 from dirt rxillection chamber 188. For
example, cyclone clmmber 184 may bc dclincd by top wall
212 and uitcnor wall 226 whwh cxtcnd bctwcmi end walls
220 and 224. 'lisp wall 212 and interior wall 226 may be
curved to define a substantially cylindrical or frustmconical
sidev all of cyclone chamber 184. In alternative embodi-
ments. cyclone chamber 184 may have a sidev all of any
other suitable shape that is conducive to cyclomc flow. In

0 some allcrnalive cmbodimrails. intcnor wall 226 ol cyclone
chamber 184 may bc discrete from dut collection chamber
188 instead of forming a common cvall dividing cyclone
clmniber 184 frnm dirt collection chamber 188

Dirt collection chamber 188 may be defined by bottom
. s v all 216. side walls 208. and interior v all 226. In some

cmboduucnts, bouom wall 216 may be opcnablc Ibr fluvlly
connivtuig handvac dirt collcvuon chmnbcr 188 lo supple-
mental dirt collccuon assembly 140 of upnght sccuon 108.
'I'his niay permit dirt separated by cyclone chamber 184 and

sn discharged thmugh dirt outlet 200 to move through opened
bottom wall 216 and collect in supplemental dirt collection
assembly 140.

Oplioimlly, when lhc mixiliary dirt collccuon assembly is
mounted to upright sccuon 108, dirt scftamtcd in thc cyclone

sc chamber is collcclablc m lhc dirt collection chtunbcr of lhc
mixiliary dirt cnllectinn assembly. I'he auxiliary dirr collec-
tion assembly may be selectively connectable in comrnuni-
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cation with thc dirt collccuon rc non ol rhc lruxl vacuum
cleaner by, e g, an openable door 228 (also referred to as a
dumping door) I'he door may be manually openable, such
as by a handle, or automatically opemted, such as ivhen the
auxiliary dirt collection assembly is mounted to upucht
section 108. In tlfis case. dirt will collect in the handvac 112
and will remain there until door 228 is openable so as to
allow Ihc collcctcd dirt lo trruisli:r lo supplemmitnl dirt
collection assembly )40 In the latter case, supplemental dirt
collection assembly )40 is automatically connected rn con&-

munication v ith a dirt outlet of the cyclone chamber v hen
the auxiliary dirt collection assembly is mounted to upucht
section 108. In this case. dirt will collect in the supplemental
dirt collection assembly 140 when liamlvuc 112 rs mounted
to the upright section 108

In the illustmted example. bottom wall 2)6 includes a
dnor 228, ivhich may be a pivotally openable door 228. As
choivn. door 228 may be pivotally connected tn dirt collec-
tion chamber 188 by a hinge 232 for rotation about a hinge
axis 236. Door 228 may extend forwardly from a rear end
240 to a front mid 244. Prcfi:rably, lmi c 232 und lnngc axis
236 arc post u oned ar rear cnd 240 of door 228. In alternative
embodiments, hinge 232 and hinge axis 236 may be posi-
tioned ar front end 244 or intermediate front and rear raids
240 and 244

Door 228 is prefembly outwardly pivotal ofdirt collection
chamber 188. For example, door 228 may be movable
between a closed position (FIG. 22) in v luch door 228
cloaca bottom mull 216. and an open post(am (FIG. 21) rn
which door 228 is mtated away from dirt collection chan)her
188 for openmg bottom wall 216 to permit dirt to move front
handvac dirt collection chamber 188 to supplemental dirt
collection assembly 140. As shown. in the open position
front end 244 of door ZZS may be moved away fmm
handvac dirt txillcctiou chamber 188.

Huigc axis 236 may have any suitable onenfarion. In rhc
illustrated example, hinge axis 236 extends laterally siCk-
to-cide of surface cleaning apparatus )00 I linge axis 236
may be transverse to one or more of cyclone axis 248 of
cyclone chamber 184, motor axis 252 of suction motor 204,
or downstream direction 256 through air inlet 192 In the
cxaltlplc sliowll. Illllgc axis 236 is pcrpcllillcidill 10 cvi:loire
axis 248, motor axis 252, and downstrcrmi direction 256. In
altcnratwc embodnucurs, hinge axis 236 may bc subsnui-
tially parallel tn one or more of cyclone axis 248. motor axis
252. or downstream direction 256

In some embodiments, door 228 may extend upwardly
and forward)y between rear end 240 and fnint end 244. For
example, Ibont cnd 244 may bc posinoned closer to cyclone
chamber 184 and cyclone axis 248 than rmr cnd 240. When
door 228 rs opcucd (FIG. 21), tlus may provide a bouom
opening 260 having a transverse width 264 betv een cyclone
chamber )84 and bottom wall 216

Optionally, the dirt collection region (the dirt collection
chamber) of the hand vacuum cleaner is positioned above
the supp)cmental dirt col)em(ron assembly 140. Accordin ly,
dirt thar rs rcccrvcd ui thc dirt collection chamber ODdie hand
i acuum clcancr may bc lrmisferrcd by duc lo gravrly to thc
supplemental dirt collection assembly (40. According)y. for
example. dirt outlet 200 may be positioned on a bottom end
268 of cyclone chamber 184 fiir disclmrging dirt toward
bottom wall Z16 and opening 260 to be delivered by gravity
into supplemental dirt collccuon assembly 140 of upn ht
sow(ron 108.

Rcfcrcnce is uow made to FIGS. 21, 22, und 24. Prefer-
ably. when handvac I )2 rc coruiected to upright section 108,
opening 260 is fluidly coupled to an inlet to dirt collection

assembly 140. In rhc illustrated cxmnplc, door 228 and
opening 260 of cyclone bin assembly 136 align with an inlet
272 of dirt collection assembly 140 As shown, inlet 272
nmy be formed as an opening in an upper portion 276 ofdirt
collection assembly 140. In some embodiments. inlet 272
may include a door (not shown) which opens automatically
and concurrently w rrh door 228. Optronully, thc door of uriel
272 may be biased (c.g., by a spring) ro close uric( 2'72 and
seal dut collection acserubly )40 when door 228 is closed or

in handvac 112 is disconnected from upright section )08
Preferably, opening, 260 and inlet 272 of upper portion

276 of dirt collection assembly 140 are sized and pocitioned
to recco e at least a portion of door 228 when door 228 is in
thc open position. Tlus may permit door 228 to open

ic outwardly uito thc open position as shown in FIG. 21.
If door 228 is moveable from the closed position to the

open pocitimi automatically upon connecting handvac 1)2 to
upnght section (08. then handvac l)2 may uiclude an
actuator drivingly connected to door 228 to move door 228

zo (e ., pi~ot door Z28 about lfinge axis 236) to the open
position when hiuidvac 112 rs coruicctcd ro upright section
108 In rhc illustrated cmbodunmit, door 228 includes an
ann 280 pivotally connected at hinge 232 As shown, arnr
280 may include a lever portion 284 which extends rear-
wardly nf hinge 232, and ivhich may be depressed to pii ot
door 228 to the open position Further. dirt collection
assembly 140 is shown including an engaging member 288
posit ionrx! (o align w rrh lei cr poruon 284 ofann 280. In use.
engaging member 288 may dcprcss lever portion 284 ol'anu

in 280 upon cnnnecting handvac 112 to upright section )08 to
mrtoniatically pivot donr Z28 into the open position,
whereby npening 260 may be fluidly connected to inlet 272
of supplemental dirt collection assembly 140. In one aspect.
this may permit a user, ivho has used handvac 112 when

ic disconnected lrom upught section 108, to automatically
empty handvac dirt collection chmubcr 188 by coiuiecrrng
hundvac 112 (o upnght section 108. Afterwards, handvac
)12 nmy be disconnected from upright section 1(fg with an
empty dirt cnllectimi chamber 188

co If door Z2S is manually moveable from the closed posi-
tion to the open position then, as exemplified rn FIGS. 97a-b
and 98a-b, door 228 may bc provided with mi actuator, c.g..
a mmiually opcrablc lcvcr portion 284. Lever poruon 284
may extend downv,ardly from door 228 such that lever
portion 284 is user-accessible and user-operable while hand-
vac )12 is nmunted to upright section )08 As exemplified,
lever portion Z84 may protrude from the bottom v all 216 of
cyclone bin assembly 136 to pmvide user-accescibility to
lcvcr portion 284.

o As cxcmplilicd in FIGS. 21, 22. 24, 97ir-b. and 98a-b.
whcflmr door 228 is manually or mitomaucally operable.
dnor 228 may be biased to rhe closed position. )ior example,
dnor 228 may be biased for rotation about hmge axis 236
toward the closed position by a biasing member (not shown).

. s such as a torsion spring. This may permit door 228 to close
automatically upon drsconnccring haudvac 112 from upughr
soc tron 108, 1 o prevent dirt from spi 1 1uig lbom dirt collection
chamber 188 and to permit umuediatc use ol'randvac 112
for cleaning. In alternative embodiments, door 228 may not

sn be biased toward the closed positinn lior example, door 228
may remain in the open position upon disconnecting hand-
vac 112 from upri ht section 108. In such a case. door 228
may rcmaui open until marnially closed. For cxamplc.
rcfcrnng to FIGS. 98a-b. door 228 may remain in thc open

sc position shown until Icier portion 284 ol'rm 280 is user-
activated to nmve door 228 to the closed position
Removable Supplemental Dirt Go)lection Assembly
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In accordance with min(her aspect of tins disclosure,

which may be used by itself or in combination with any one
or more other aspects of this disclosure. a surface cleaning
apparatu~ has two or more dirr collection chambers v herein
one of the dirt coflectlon chambers is optionally removable,
and the surface cleaning apparatus is operable when the
removable dirt collection clnmber has been rcmovcxl.
Accorduigly. as discussed with respect to lhc previous
embodiment. a supplemental dirt collection chamber may be
pmvided on the up flow duct or wand of a stick vacuuni
cleaner and may be the niain dirt collection chamber (e g.,
it may collect most or all of the separated dirt when the stick
vacuum cleaner is operated with the supplemenml dirt
collection chamber ui posiuon). Tlus may bc rcferrcd to as
a large dirt capacity upnghl mode or a second upnght mode
of operation

'(lie supplemental dirt collection chamber may be remov-
able for emptying and to reconfigure the vacuum to a hght
weight upright mode or a first upright mode of operarion.
Once removed. the vacuum cleaner may be operable to
separate dirt and colhxl the separated dirt ui another dirt
collection chamber (c g., lhc handvac ihrl millecfion cham-
ber). An advantage of the light weight upright mode is that
the size and weight of the vacuum cleaner may be reduced
by removal of the supplemental dirt collection chamber 'I'lus

may be of assistance when the 3 acuum cleaner is used to
clemi around and under furniture. and when rhe vacuum
clcancr is to bc earnest upstairs.

As cxcmplilicd in FIGS. I and 4, dirt collection assmnbly
140 of upright section 108 may be removably connected to
wand 144 and handvac 112 'I'his may permit dirt collection
assembly 140 to be renioved for emptying, or to operate
apparatus 100 ln a light weight upri ht mode. It will be
appreciated that, in alternate embodiment~, wand 144 and
dirt collection assembly 140 of upnght section 108 may bc
ililcgidflv foiiliixl or pcriiidiiclllly colliicclixl ds a otic piccc
dssciiiblys

Dirt collection assembly 14tl inay be removably mounted
to ivand 144 in any suitable fashion In the illustrated
embodiment. a lower end 292 of dirt collection assembly
140 may be toed onto a lower end 296 ofwand 144. and then
dirt collection assmnbly 140 may bc pivoted about low cr cnd
292 toward wand 144 aud held ui position by a suitublc
rclcasablc fastcruug mechanism.

In the illustrated enibodiment, hands ac 112 may remain in
fluid communication with wand 144 and surface cleaning
head 104 v.bile supplemental dirt collection assembly 140 ls
discoiuiected from wand 144 and removed altogether fmm
apparatus 100. Tlus may pcmnt dirt collocuon assembly 140
to bc removed (c.g., for cmplyuig or lo opcralc apparatus
100 ui a light we& Jil upughl mode) without disrupluig thc
operation of apparatus 1(NI.

Upstream Air 'I reatment Member
In accordance with another aspect of this disclosure,

which may be used by itself or in combination with any one
or morc other aspects ol'lus disclosure, mi upstrc;un mr
trenunmit member may be provided. Thc upstream air treat-
ment member may bc rmnovably connectable upstream of
the handvac. liar example. the supplemental dirt collection
assembly may have one or niore cyclone chambers associ-
ated therev ith. Accordingly, when the supplemenml dirt
collection assembly is positioned on upri ht section 108
(c.g.. up flow duct 144), a supplcmcntal cyclone chmnbcr
assembly 160 may bc niiuieclcd in series or puraflcl with thc
cyclone chamber ol'hc haudvac. Accorduigly, v,hmi oper-
ated as an upright vacuum. the surface cleaning apparatus
may be a dual cyclonic stage surface cleaning apparatus

When used ui an above floor cleaning mode. (hc handvac
nny be a single cyclonic stage surface cleaning apparatus
'I'ypically, the surface cleaning appamstus may be used as an
upnght vacuum cleaner (i.e . with the supplemental cyclonic
bin assembly attached) for cleaning floors This may repre-
sent the majority of area that is to be cleaned. Therefore, for
a ma(ority ol thc usc oi lhc surface clcamug apparatus, il
may bc used as a dual stage cyclonic surface clcarung
'ipp'tratiis

ic In accordance v ith this aspect, the upright section may
include a first air treatment member for separating at least
Iar e dirt particles fmm the airflow. and the air treatment
member of the handvac may be positioned downstream of
thc Iirst air treatment mcmbcr for separating small dirt
particles ("lines") Irom the airflou . In flus case, lhc great est
volume of separated dirt may be collected in the dirt
collection chamber of the upnght section, and a lesser
volume of fines may be collected in the dirt collection
chamber of the handvac. This may reduce the mote at which

20 the handvac dirt collection chamber may be hlled. and
reduce the Ibcqucncy at which lhc handvac dirt collection
chamber nnis( bc cmpucd. It will be appreciated that each
cyclonic stage may be of any design and may be designed to
remove any type of dirt.

It will be appreciated that. in some embodmients, dirt
separated by the handvac may be collected in the supple-
mental dirt collection assembly In such a case. the dirt
collection region of ihc hands ac may be ui commurucalion
(automatically or manually sclcctively) w i(h a ihrl collection

sc region in the supplemental dirt collection assenibly, which
region niay be isolated fmm the dirt collection clnniber fiir
the cyclonic stage of the supplemental cyclone chaniber
assembly.

It will be appreciated that, if air travels t)uough up flow
is duct 144 to hiuidvac 112. when cyclone bin assembly 160 is

connintcd to w and 144. mr trai cllui fluough wand 144 mdy
bc diver(cd into cyclone bui assmnbly 160 and rclumcd lo
wand 144 from cyclone bin assembly 160 downstreain of the
diversion. Optionally, in accordance with another aspect

dc v ith is discussed in more detail subsequently, and v hich is
exemplified in the embodiment of FIGS. 20 and 26, in some
cmboduucnts (hc diversion may occur milomaucally upon
mountuig ol lhc supplcmnilal cyclone bin assmnbly 160 lo
upnghl section 108. For example, cyclone bui assembly 160
nny include a diversion member 428 which may be posi-
tionable in the conduit of ivand 144 between the upstreani
and downstream ends 364 and 360 of v and 144. As shown.
diversion member 428 may divide wand 144 into an
upstream mand portion 440 and a dowustrctun wnid portion

o 444 Diversion member 428 may form mi air-ughl seal
lllsidc wdiid 144 for rcdiiccliiig siibsnsllllally all dir (ravel-
ling through upstream wand portion 440 into air mlet 316 of
cyclone bin assembly 160 In turn. air outlet 320 of cyclone
bin assembly 160 may discharge into downstream wand

. 3 portion 444 for travel downstream to handvac 112.
A» exempli(ill in thc cmbodimcnt of FIGS. 5, 12, and 25

supplcmcntal cyclone bin assembly 160, 160 may bc any
suitable cyclone bin assembly and may uicludc a cyclone
clnniber 308 and a dirt collection chamber 141. ('yclone

sc clnniber 308 may include an air inlet 316 for receiving dirty
air from the surface cleaning head, e.g.. via wand 144. an air
outlet 320 for discharging air, e.g, to handvac 112. a dirt
outlet 324 for discharguig SCTtaratcd dirt into ihrl collection
chamber 141, a vortex Iindcr 400 aud a cyclone axis 392.

ss Wand 144 may uicludc an upstream cnd 360 conneclixl lo
surface cleaning head 104. and a doivnstream end 364
connected to air inlet 316 of cyclone chamber 308
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From cyclone bui assembly 160, dic airflow may flow

dmvnstream to handvac 112 Accordingly. handvac cyclone
bin assembly 136 is positioned downstracin of and in series
with supplemental cyclone bin assembly 160 The air may
be received in handvac cyclone bin assembly 136 where
additional particulate matter may be luther separated from
the airflow and dcpositcd into dirt collccuon chamber 188.
In mmiy cases, the adihtional particulate matter nagara(cd by
cyclone bin assembly 136 may constitute less than 30% of
the total volume of dirt separated from apparatus 100. and
may constitute all or a mqIority of the fines that are sepa-
rated. Accordingly, dirt collection chamber 188 may be filled
at a lower volumetric mote than supplemental dirt collection
chamber 141. Thw may help to mrna(oui dirt collection
cap;mity us luindvac 112.

In operation, air exiting air outlet 320 of cyclone bin
assembly 160 may enter handvac 112 fiir a second stage of
cleaning by cyclone bin asseinbly 136 Ac illustrated. band-
vac 112 may include a nozzle 412 bavin an upstream end
416 and a downstream end 420. When handvac 112 is
conmxtcd to upnght siuuon 108, upstrrnm cnd 416 muy bc
fluidly connected with air outlet 320 of upnght section 108,
and downstream end 420 may be fluidly connected with inlet
192 of handvac cyclone chaniber 184

In operation, air may be drawn into dirty air inlet 124 and
enter upstream wand portion 440. Diversion member 428
may redirect the air traveling tlmiugh upstremn wand por-
tion 440 to cntcr air uilct 316 of cyclone cltambcr 308. Air
may travel through air inlet 316 tangentially ui sulcv all 376
and spiral dowmvardly toward lower end wall 368, whereby
dirt may be separated from the airtlow and pass through dirt
outlet 3Z4 to accumulate in dirt collection chamber 141. 'I he
airflow may then travel downctream into vortex finder 400
and exit cyclone chamber 308 at air outlet 320 at down-
stream cnd 404 ol'ortex Iindcr 400, into mi outlet pilswlgc
476. Outlet passage 476 may have a downstrc;un cnd fluidly
conmxtcd to downstrcmn wand portion 444. Thc air nuiy
travel through downstream wand portion 444 to dnwnstreant
wand end 364 into handvac 112 In handvac 112, additional
dirt may be sepamcted from the airflow by cyclone bin
assembly 136 before the air is discharged through clean air
ouilct 132.

It vill bc apprcciatcd that, in accordance with tlus aspect,
cyclone bin assembly 160 may bc any suitable cyclone bin
assembly in the exantple shown in I'I(ig 5, 12, and 25,
cyclone chamber 308 includes a lover end wall 368. an
upper end wall 372. and a sidewall 376 extending between
the lower end v all 368 and the upper end wall 372.
Prcihrably, sidewall 376 is substmiually cyluidncal or frus-
troconical in accordance with convcnnonal cyclone chmnbcr
iles lgll.

Dirt nutlet 324 may be formed as an opening, in ~idewall
376 fiir directmg separated dirt into dirt collection chan)her
141. In some embodiments. at least a portion of sidewall 376
of cyclone chamber 308 may foun a conunon dividing wall
bctvcen cyclone chamber 308 aml dirt collection chmnbcr
141. In tins case, dirt outlet 324 may be Ibrmcd as an
opening in thc common portion ol'ulcwall 376.

Dirt outlet 3Z4 may be fornied at any suitable position on
sidewall 376. In the illustrated exainple. dirt nutlet 324 ic
positioned at an upper end of cyclone chamber 308 proxi-
mate upper end wall 372. More particularly. the illustmted
cmbodimcnt uicludcs a dirt outlet 324 dclincd by a slot 380
in sulcwall 376 bordered by upper cnd wall 372. Tlus nuiy
incrcasc dic capacity of dut collection chamber 141. Morc
speci(ically, dirt may accumulate by gravity from the button)
of dirt collection chamber 141 upwardly 'I hus. the capacity

of thc dirt coflec(ion chamber 141 may bc dcliucd at least in
part by the position of dirt outlet 324 Dirt collection
clmniber 141 is full when the level of dirt in dirt collection
clmniber 141 rises to dirt outlet 324 Accordingly, the
capacity of dirt collection chamber 141 is the volume of the
dirt collection chamber 141 below dirt outlet 3Z4. Thus. the
capacity ofdirt coflcction chamber 141 may bc uicrcaacd by
positioning dirt outlet 324 ui an uppermost position, such as
pmximate the upper end wall 372 of cyclone chainber 308

ill,'ts slliiwil.
Alternately, in come embodiments as exempli(ied in lil(i

26. lower end wall 368 may comprise or be an arrester plate
1280 cvluch separates cyclone chamber 308 from dirt col-
lection chiunbcr 141. In tins case, dirt outlet 324 nuiy bc

ic fornax! by a gap bctv,ccn arrcstcr plate 1280 and sidewall
376, where dirt particles may fall by gravity into dirt
collection chamber 141

In accordance v ith another aspect cvhich is discussed in
more detail subsequently. as exemplified, cyclone chamber

zo 308 may include an inlet passage 384 for redirecting axially-
dircctcd inlet air to flow tangentially to promote cyclomc
action in cyclone chimibcr 308. An upstream mid 388 of uric(
passage 384 may face axially (i e, substantially parallel to
cyclone axis 392). and a dmvnstream end (not shown) of
inlet passage 384 may face tangentially to cyclone chaniber
308 Air enterin upstream end 388 of inlet passage 384
from air inlet 316 may travel alon inlet passage 384 and
exit downstream cnd fito( shownj ui a tangential direction.
After spiraling upv,ardly around vortex Iiudcr 400 of

cn cyclone chamber 308. the airflow may enter vortex finder
400 and exit cyclone chamber 308 through air outlet 320 at
a downstream end 404 nf vortex finder 400

Handvac cyclone chamber 184 may be any suitable
cyclone chamber. In some embodiments. cyclone chamber

)c 184 is substantiafly sinular to cyclone chamber 308. For
example, cyclone chamber 184 may include an air uilct 192,
an inlet passage 420, a dirt outlet 200. a vortex Iindcr 424,
a dirt outlet 200, an air outlet 196, and a cyclone axis 248
Air from upright section 108 may axially enter air inlet 192,

co be redirected to a tan ential direction by inlet passage 420.
spimcl upwardly amund vortex finder 424, deposit dirt into
dirt outlot 200, and then exit cyclone chtunbcr 184 tluough
air outlot 196 at a downstream cnd ol'ortex Iindcr 424.
Modes of Operation

In accnrdance with 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 surface cleaning
apparatus is reconti urable to operate in a plurality of
diflcrcnt modes of operation. For cxmnplc, thc surface

o cleaning apparatus may bc operable ui tvo or morc of a
hundvac mode. a stair-cleaning mode, au above-floor clean-
ing mode, a large dirt capacity upright mode, a lightweight
upnght niode, or a dual motnr upnght mode In some cases,
the surface cleanin apparatus may be reconfigurable

. a between difierent modes of operation with a single act of
conniution or disconnection. This may pcnnit the surface
cleaning apparatus to bc quickly rcconligurcd with minunal
111(i:rltiptloli.

l(eferring tn I'I(ig I. 5. and 13, surface cleaning appa-
an nctuc (00, 152, and 168 are shov n in a large dirt capacity

upnght cleaning mode. In the large dirt capacity upright
clemiing mode. surface cleaning appamctus 100, 152, and
168 may include surface clcamng head 104. upnght section
108 uicluding wand 144;md supplemental dirt collection

ac assembly 140. and banda ac 112. The airflow path may
extend from dirty air inlet 124 of surface cleaning head 104
downstream through cvand 144 and then cyclone bui asseni-
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bly 136 of handvac 112 to separate ihrt from lhc airflow and
deposit thai dirt into dirt collection chainber 141 of upnght
section 108 and/or handvac dirt collection chamber 188 In
apparatu~ 152 and 168, cyclone bin asseinbly 160 is also
positioned in the airflow path for separatin and collectin
dirt from the airfloii and cyclone bin assembly 136 of
handvac 112 may optionally bc bypasscxl as discussed
subsixlucntly.

As exemplified in III(IS 12 and 12a one or more of the
surface cleaning head 104, upright section 108, and handvac
112 inay be removably connected to each other so as to be
able to be assembled in a number of different combinations
to provide apparatus 152 with a number of diflhrent modes
of operation. In some cmboduucnta. (hc wund 144 and
supplcmcntal assembly 140, 160 ol'pnght section 108 nuiy
also be removably connected to each other to pmvide
additinnal modes of operation Iior example, in the large dirt
capacity upright cleaning mode. surface cleaning head 104
may be connected to upstream end 360 of wand 144,
downstream end 364 of wand 144 may be connected to an
mr inlet 316 of cyclone bin assembly 160, mid air outlet 320
ofcyclone but assembly 160 may connected to upstrc un cnd
416 of handvac norxle 412

'lhe large dirt capacity upright cleaning mode as shown
may be particularly effective for cleaning larae surface areas
(e.g.. the floor of one or more rooms). The user may gmsp
handvac handle 484 to steer surface cleaning head 104
across thc surf'acc to be cleaned (i.c., handle 484 may bc a
dnlc handle ol'he surface clcanulg apparutus). Thc tall
height 492 of apparatus 100. 152, and 168 provided in part
by the interposition of wand 144 between surface cleaning
head 104 and handvac 112 may perinit appamstus 100 to be
operated by a user standing upright. The large dirt capacity
of dirt collection chamber 141 of upright section 108 may
permit cxtcndcd usage ol'pparatus 100 bclorc thc dirt
collection cllambcr 141 becomes I'ull and must bc cmptuxh

As extanplilicd In FIGS. 4. 5, 12, 12a, 20 and 27-30. Bnd
37-44 dirt collection assembly 140 or cyclone bin assenlbly
160 may be selectively disconnected from upright section
108 to reconfigure appamstus 100. 152. or 168 fmm the large
dirt capacity upright mode to a light weight upright mode.
Likewise. dirt collixuon assembly 140 or cyclone bin
assembly 160 may bc sclccuvcly rccoiulcctcd to upn ht
sixtion 108 to rixonfigurc appamtus 100, 152, or 168 from
a light weight mode to a large dirt capacity upright mode

Preferably. reconfiguring the appamstus from the large dirt
capacity upright mode to the light weight( upright mode may
require only a single user action (e.g.. disconnecting the dirt
collection assembly 140 or cyclone bul assembly 160 from
the upnght sccuon 108 may automalicdlly close a dumpulg
door of the handvac II'hc dumpulg door is open and nuiy
also automatically close a diversion member if the vacuunl
cleaner includes a supplenlental cyclone bin assembly 160)

As exemplified ln apparatus 100, door 228 which may
have been open ln the Large dirt capacity uplift( mode for
conmxung dirt collection chambers 188 und 141. may close
autonuitically (I.ix, without mly fiirthcr user ullcrnction)
upon dlsconnccung dirt collection chamber 141, tu seal
bnttom wall 216 of dirt collection chaniber 141 Iixmnplary
mechanisms mclude a biasing nieinber. such as a spring and
a mechanical or electrical drive member drivingly connected
to the door to close the door as supplemental assembly 140,
160 is rtanol ixh

As cxcmplflicd in apparatus 168, ihsconnccting cyclone
bin assembly 160 from wand 144 may uutomatically reroute
the airtlow path to extend directly from upstream wand end
360 to dolvnstream wand end 364 without the internledlary

diversion to cyclone bm assembly 160. Thcrclbrc, thc air-
tlov path benveen surface cleaning head 104 and handvac
112 is autnmatically reconfigured by disconnection of
cyclone bin assembly 160 In recnnfigure apparatus 168 to
the light v,eight uplift( mode. Accordingly, apparatus 168
may be continually operated wlfile being reconfigured.

In altcmative embodiments, door 228 of apparatus 100
may bc manually closed as mlother step bclbrc. dunng or
after dirt collection assembly 140 is disconnected front

in upnght sectiml 108 to complete the reconfiguration to the
light weight upright mnde lior example, a user may nianu-
ally close the door. In other embodiments. as described in
more detail belovi a diversion valve of appamstus 168 may
require manual closure as another step aller cyclone bin

is assembly 160 is dlsconmxtcd from wand 144 to complete
the recnnfiguration to the light weight upright mode. Alter-
nately, a single actuator may be manually operated to close
the door and the diversion valve.

As exemplified in FIG. 4, apparatus 152 may be recon-
20 fi urable from the large dirt capacity upright mode to a light

weight upright mode by discorulccting assmnbly 140, 160
from wand 144. In some cases, It may bc dcsirablc to
momentarily reconfigure an apparatus to the lightweight
upnght nlode to complete a task (e.g . clean under an article
of furmture), and afterward reconfigure the apparatus to the
Llr e dirt capacity upriaht mode. In the illustrated example.
the airflow path between surface cleanin head 104 and
hundvac 112 persists dunng and after rcconfigurauon of
dppdliinia 100 fronl lhc large ihrt cBpBclly upnght mode to

ln the lighnveight upright mnde. I'his may permit appamstus
100, to be nperated continuously (i e, air to continue to
travel betv'een inlet 124 and ouflet 132) befilre, during. and
after reconfiguration to the lightweight upnght mode. In
nirn, this may allo» fora quick reconfigumstion with little or

ls no disruption. I( will bc apprcciutcd that if a cyclone is
provided in thc supplcmcntal assembly (c.g, assembly 160).
there may bc a short pcnod during which the ihvcrsion valve
is not closed during the transiuon.

In some cases, reconfiguring appamstus I(NI. 152. Cr 168
do from the large dirt capacity upright mode to the lightweight

upnght mode may provide a reduction in ii eight (i.e., by the
removal ol dirt collcxuon assembly 140 or cyclone bin
assembly 160), and a morc slender prolilc. Thus. (hc light-
weight upright mode may make apparatus 100, 152. or 168
easier to lifl (e.g. carry upstairs). and easier to maneuler
under and around fiirniture and the like. Ilowever. in this
mode. all of the dirt separated by cyclone bin assembly 136
in the Il htweight upright mode is collected in dirt collection
chamber 188. Tluis, apparatus 100, 152, or 168 may have

B less dirt collection cap;mity in the lightweight upnght mode
ds ColnparCII With thC largC illlt CapdCI(v uprlghl llioiIC.

Referring now to I'l(ig 31-33, 44a. and 44/I. appamstus
100 Bnd 168 are shown in an abtw e-floor cleaning mode As
illustrated, apparatus 100 and 168 ln the above-floor clean-

. I ing mode include handvac 112 and v and 144. Apparatus
100. 152, iuld 168 may bc rcconligurcd from thc lightweight
upnght mode to thc above-floor cleaning mode by discon-
nixting surface clcanulg head 104 from wand 144. It will bc
appreciated that assembly 140. 160 may be retained in an

an above floor cleaning mode if desired I Iowever. this would
add extra v, eight to the apparatus in the above floor cleanin
mode.

Rcfi:rring to FIG. 36a. apparatus 152 Is shown ul another
above-floor clcanulg mode. As shown, apparatus 152 in dn

as above-floor clcanulg mode may ulcludc handvac 112 aml dn
accessory wand 145 Accessory wand 145 may be provided
supplementary to wand 144 of upright section 108. I'or
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example, accessory maud 145 may bc rmnovably mountublc
to a sides( all ofupright section 108. as shown in FICi. 5. Still
rcfcrnng to FICi 36a, in thc above-floor clcanm mode
shoivn. upstream end 360 may provide the dirty air inlet, and
downstrc un end 364 may bc rmnovably fluidly conncmted to
handvac nozzle 412 Accessory wand 145 may have any
suitable length 516. For example, wand 144 may have a
length sufficie to permit apparatus lf)0 to be used as an
upright vacuum cleaner in the configuration of Fl(.i. 5.
Accorduigly. wand 144 may bc 2-4 li:ct long. In contrast,
accessory wand 145 may be shorter than wand 144 (e... a
user w mits to bc closer to the armi to be clcancd us an above
floor cleaning mode) and accordingly accessory v and 145
may bc 6-18 inches.

In the above-floor cleaning niode, the upstream mid 496
of tv and 144 may provide the dirty air inlet ofapparanis 100,
152. or 168 1he above-floor cleaning niode mav be well
suited to cleaning surfaces above the floor, or more enemlly
surfwcs that arc not substantially honzontul, und lor clc;ui-
in in crevices which surface cleanin head 104 mi ht be
unable to access. Thc wand 144 may provide extended reach
fiir distant cleaning surfaces (e g, curtains, and ceilings) An
auxiliary cleaning tool such as a crevice tool. brush or the
like may be attached to the inlet end of the wand

Preferably. appamstus 100. 152. or 168 may be reconh-
ured from the li htweiPtt upright mode to the above-fioor
clcamng mode by a single user schon disconnection of
surfwc clcimn head 104 from the upstrc;un end 496 of
wand 144 I'his may permit the appanstus to be quickly
recontigured with little or no disniption lior example, the
apparatu~ may operate continuously before, durina, and after
reconhguration fmm the hghtweight upright mode to the
aboive-floor cleaning mode. This may permit a user to
comcnimitly rcconligurc thc apparatus io flie above-floor
clcamng mode to clean a surf'acc uiacccssiblc m thc li ht-
w eight upnght mode, and aflcrward rcconligurc thc appa-
ratus to the hghtweight upright inode to cmitimie cleaning,
e g., the floor

In some embodiments, the above-floor cleaning mode
may further include dirt collection assembly 140 For
example, a user may rixonligurc apparatus 100, 152, or 168
from thc large dirt capacity upnght mode (FIGS. 1, 5. and
13) to thc above-floor cleaning mode by discoruiecting
surface cleaning head 104 fmni wand 144, while maintain-
ing dirt collection assenibly 140 in place on wand 144 An
aboive-floor cleaning mode of this configuration may provide
apparatus 100 with the reach of the above-floor cleanin
mode. and thc storage capacity of thc large dirt capacity
upnght mode. In some embodiments, dirt collection nsscm-
bly 140 may bc a one piece assembly with thc wand 144
(i e, irremovably connected to wand 144), in which case the
wand 144 may be an up tlow duct

Referring to FICI. 22, apparatus 100, 152. and 168 may be
reconhgured to a handvac mode from any other mode of
opera(loll by'lscoililix'tlllg lldlldvdc 112 (c.g., floltl Walld
144). As illus(ra(cd. Ihc handvac mode may include handvac
112 alone. In thc hundvac mode, upstream cnd 416 of nozzle
or inlet conduit 412 may pmvide the dirty air inlet 131

Optionally. one or more accessories (not shov n). such as a
brush, crevice tool, auxiliary wand 145 may be connected to
nozzle 412. If a wand 144 is part of dirt collection assembly
140 then mi accessory wand 145 may be providml wlucll is
conmxtablc to nozzle 412.

llic lmndvac mode of apparatus 100 muy be lighter,
smaller. and more agile than the other modes of operation
I loivever, the handvac niode inay have a smaller dirt col-

Ice(ion cupacity time thc large dirt capacity upnght mode
(lil(IS. I, 5, and 13) for example.

In some cases, a user may v ish to momentarily disconnect
handvac 112 for use in the handvac mode (e g., to clean a
surface that is more accessible in the handvac mode). and
then retuni the apparatus to the previous mode. For example.
apparatus 100, 152. or 168 may bc momentarily rcconfig-
urcd from the large dirt capacity upnght mode (FICiS. 1, 5.
and 13) or from the lighnveight upright mode (I'I(ig 27 and

to 37) to the handvac mode be merely removing the handvac
and afterv'srd reconfigured again to the upright mode.

It may be beneficial for the dirt collection chamber 188 of
handvac 112 to lmve capacity available for use in the
hundvac mode upon disconnecting handvac 112 I'rom

is upnght section 108. Further. it may bc benclicial liir dirt
collection chamber 188 of handvac 112 to recLsim capacity
after reconnecting handvac 112 to upright section 108 'I'his

nmy be achieved by having dirt collection chainber 188

empty into assembly 140, 160 continually while handvac
zo 112 is attached to the assembly, manually before removal of

thc handvac or upon rcmoial of thc hmidvac. Thc dirt
capacity may be rcclmmcd by having dut collection cham-
ber 188 empty into assembly 140, 160 upon replacing
handvac 112 to the assembly (either manually or autoinati-
cally upon replacement)

An example of such a reconhguration is discussed with
respect to the embodiment of FICi 21, In the illustrated
example, handvac dirt collection chamber 188 has a bouom
wall 216 that remains open to din collection assembly 140

so while the handvac is attacltmf to permit dirt front handvac
dirt collection chamber 188 to transfer (e g, by gravity) to
dirt collection chamber 141 thereby preventing dirt collec-
tion chamber 188 from being tilled i(bile the apparatus is
used in one of the upright( operating modes.

is Apparatus 100 may be rcconfigurixl lyom Ihc handvac
mode to thc lurgc dirt cnpacity upnght mode by recoiuiec ting
hundvac 112 to upnght scmuon 108. Preferably, recoiuiecting
handvac 112 to upright section 108 automatically opens
handvac dirt collection chamber 188 to dirt collection chan&-

so ber 141 for transferring at least a portion of the dirt, collected
v bile in the handvac mode, to dirt collection chamber 141
thereby cmptyuig dirt collccuon chamber 188 so that dirt
collection chamber 188 is not full w hmi the handvac is once
agillll rises! ill tile Ilalldvac Illodc.

In smne embodiments. handvac dirt collection chaniber
188 does not empty into assembly 140. 160 when attached
to the assembly. manually or automatically. For example.
FICIS. 25 and 26 show exempLary embodiments of apparatus
152 and 168 whcrc asscmblics 160 and 188 rcccivc aml store

u dirt separately at all times. As shossn, upn ht dirt collection
chamber 141 may rcccive mid collect dirt scparatcd by
mixiliary cyclmie bin assmnbly 160. and handvac dirt col-
lection chamber 188 may separately receive and collect dirt
separated by handvac cyclone bin assembly 136

. s Turning now to FICiS. 123-126. apparatus 152 is shown in
accordance ss ith another cmbodimcnt. As cxemphlied.
hundvac cyclone bm assembly 136 may uicludc a plurality
of cyclonic cleaning stages arrmigcd in scncs For cxamplc.
and referring to IiICig 125 and 126, cyclone bin assenibly

so 136 niay include a first cyclonic cleaning stage 640 arranged
in series upstreani fmm a second cyclonic cleaning stage
644 First cyclonic cleaning stage 640 may include one or
morc air outlet(s) 196a whwh discharge into air inlet(s) 1926
of second cyclonic cleaning stage 644.

ss Rcfi:rring now to FIG. 127, each cyclonic clcanuig sta c
640 and 644 may include one or more cyclone chanibers 184
in parallel. I'or example, cyclonic cleaning stages 640 and
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644 may each include onc cyclone clmmbcr 184, or nuiy
each include a plurality of cyclone chambers 184. Alterna-
tively. one of cyclon&c cleaning stages 640 and 644 may
include one cyclone chamber 184 and the other stage may
include a plurality of cyclone chambers 184. In the illus-
trated example. first cycloiuc cleaning stage 640 includes
onc cyclone clrambcr 184a, mid sixund cyclonic clc;uung
stage 644 uicludcs a plurality of cyclone chambers 184/&

arranged in pansllel i&or example, second cyclonic cleaning
stage 644 may include four or more cyclone chambers I84/&

arranged in parallel
Second stage cyclone chamber(s) 184/& muy have any

suitable orientat&on relative to first stage cyclone chamber(s)
184a. For example. each of second stage cyclone clrunbcr(s)
1846 may have au air &clot 192/& and an a&r outlet 196b both
positioned proximate a rear end 648 of the second cyclonic
cleaning stage 644 (reanvard with respect to the inlet of the
handvac). or both posit&oned proximate a front end 652 of
the second cyclonic cleaning stage 644. Alternatively. each
of second sta e cyclone chamber(s) 3846 muy hove an air
inlet 192 pos&uoucd prox&male onc ol lhc Iron&;uid rear ends
648 and 652. and un a&r outlet 3 96/& pos&honed proxunatc lhc
other of the front and rear ends 648 and 652. In the
illustrated example. second stage cyclone chambers I84/&

are shov n mcluding air inlets I92/& at front end 648 and air
outlets at rear end 652 This may reduce directional changes
in the airflow wh&ch may reduce backpressure developed
tl&rough sem&nd stage cyclone chambers 184b for cnhanccd
mrflow cflicmncy. As shown, axes 248/& of second stage
cyclone chamber I84/& may be parallel to axis 248a of hrst
stage cyclone chamber 184a

I landvac cyclone bin assembly 136 may include one or
more dirt collect&on regions 188. For example. cyclone
chambers 184 of first and second cyclonic cleaning stages
640 and 644 may separate dirt u&lu onc conunon d&rl

collect&on reg&on 188, or each cyclomc clcamng stage 640
and 644 may include a separate d&rl collcclum reg&on 188. In
the latter case, all hrst stage cyclone chamber(s) 184a may
discharge dirt into the first stage dirt collection region 188a,
and all second stage cyclone chamber(s) 184/& may d&s-

charge dirt into the second stage dirt collection region f 88/&.

In thc illustrated embodiment, handvuc cyclone bin nsscm-
bly 136 includes onc first stage d&rl cullecl&on rc &on 188a,
and a plural&ty ol'econd stage d&rt collect&on rcgu&ns 188h,
where each second sage dirt collection region f88/& receives
dirt discharged by a respective second stage cyclone chan&-

ber 384/&.

Reference is now made to FIGS. 34-36. which show
apparatus 100, 152, or 168 ui a stair-clcamng mode of
opcrat&on. As shown, apparatus 100, 152, or 168 in stair-
clcamng mode may uicludc hmidvac 112 d&rcctly connected
to surface cleaning head 104 l&or exan&pie, nuzzle 412 may
be connected to pivot joint 116 of surface cleaninu head 104

The stair-cleanin mode of operation may be especially
suitable for cleaning stairs and the like. where frequent
hfiuig is &L'q&i&rial to clca&1 lhc dcs&rcd surface il&oils.

Hmidi ac Center of Gravity ui the Upright Modes
In accordance w&th min&her aspect of line d&sclusurc,

which may be used by itself or in combination with any one
or more other aspects of this disclosure, when the apparatus
is in an upnght mode and, in particular in a Large dirt
capacity upnght mode, the center of gravity of the handvac
may bc located d&racily above the cyclone bui assmnbly (or
d&rt collccl&on chamber) of lhc upnghl sccnon.

As cxcmplificd &n FIGS 21 aml 25, apparatus 100 &s

sho&vn in a large dirt capac&ty upright mode in a stowage
position. In the illustnsted exa&nple, handvac 112 is shown

u&eluding a handvac center of grav&ty 524. As shown, center
of gravity 524 may be positioned vertically above dirt
collection assembly 140,'cyclone bin assen&bly 160 between
the front and rear ends 532. 544 and 536. 548 of dirt
collection assembly 140/cyclone b&n assembly 160. Prefer-
ably. center of gravity 524 is positioned substantially cen-
trally bctwcen front mid rear ends 532, 544 m&d 536. 548 of
d&rt collect&on assembly 140/cyclone bin assembly aml may
be aligned v;ith the wand

&o Alternately, or in addition. as exemplified, center of
gravity 524 is positioned betv een cyclone biu assembly 136
and suction motor 204, inside premotor tilter chamber 556
of lmndvac 112.
Configuration ol lhc Auxil&ary Assembly

&s I&i i&ceo&dance &s&th another aspect ol lliis d&sclosli&c,
which may be used by itself or in combination w&th any one
or n&ore other aspects of this disclosure, a surface cleaning
apparatus may have an upright section with an m&xiliary dirt
collection assembly 140 or auxiliary cyclone b&n assembly

zo 160 sized, shaped. and positioned according any one of a
plurality of difli:rent confi urat&ons relauvc to thc wand of
thc upnght sect&on and the handvac.

In some embodiments. a surface clean&ng appanstus is
pmvided having an upright mode &vherein the m&xiliary
assembly 140. 160 and the handvac are positioned on the
same s&de of the wand. As exemplified in FIGS. I, 21, 24.
45. and 46. auxiliary assembly 140, 160 and handvac dirt
collection clmmber 188 may both exlcnd rearwardly ofwand
144 Rcfcrring to FIG. 21, rear cnd 536 ol'd&rl collect&on

so assembly 140 is shown positioned a rea&ward d&stance 564
from wand axis 568. l3ottom v all 216 of dirt collection
clmniber 188 is shown positioned a reanvard distance 576
from wand axis 568. Preferably, distances 564 and 576 are
substmtially equal. In alternative embodiments. distances

is 564 and 576 may bc ddlhrcnt. For example, d&stance 560
may bc greater than distance 576. or distance 576 may bc
grcatcr than disuuicc 564. If rear cnd 536 &s at an angle lo lhc
vertical as exemplified. then the handvac is preferable
des&gned such that the rear end does not extend rearwardly

so past a projection of the line of rear end 536. Accordingly, the
lowest extend to &vhich upricht section 108 may be pivoted
rearwardly is dctcnnincd by the aux&hery assembly and nul
lhc hii&idvac.

In some cmbodmicnts. a surface clean&ng apparatus &s

pmvided having an upright mode &vherein the m&xiliary
assembly 140, 16t) and the handvac are posit&oned on
oppos&te sides of the &sand. As exemplified in FIG. 26. dirt
collection assembly 140 of upright( section 108 is positioned
foi&& ardly ol'wand 144. and handvuc d&rt m&flection chamber

o 188 is positioncxf rearwardly of wand 144. An txlvmita cof'lus

dcs&gn is that &lie v'e&girl of lhe aiixd&a&y esse&iibly 140.
160 &s on the opposite side of wand 144 fron& the handvac
and may assist in otfsetting the hand we&ght of the handvac
felt by a user holding the hmidle of the handvac.

.i In some embodiments. a surface cleaning apparatus is

provided having an upmght mode &&herc the mixiliary

assemb-

lyy 140, 160 and lmndi ac are pos&tionixl on oppos&tc lcl'i and
nght sides of thc wand. For exumplc, u& apparatus 168.
cyclone bin assembly 160 may be mounted to one of the left

so or right sides of upri ht section 108. and handvac 112 may
be onented relative to the upright section 108 such that dirt
collection chamber 188 extends to the other of the lefi or
nght s&dcs of upnght acct&on 108.

In some embed&ments. lhc auxil&ary assembly 140, 160 of
ss thc upright section surrounds al least a port&on ol lhc wmid.

ffeferring to I l(iS l. 21. 24. 45 and 46, apparatus lf)0 is
shown including an upright section l()8 hav&ng dirt collec-
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tron assembly 140 which panially surrounds wand 144. In
the illustrated example. dirr collection assembly 140
includes a channel 584 fiir receiving at least a portion of
wand 144 As shown, channel 584 may extend the height
588 of dirt collection assembly 140 between lower and
upper ends 292 and 596 Channel 584 may also extend in
depth from front cnd 532 rearwardly ioward rear mid 536

As cxcmplilicd, dirt collection assembly 140 inc)utica Icfi
and right portions 600 and 604 on opposite left and nght
sides of channel 584 In the upright mode of appamtus 100,
wand 144 may be at least partially received in channel 584,
whereby left and right portions 600 and 604 are positioned
to the left and right sides of wand 144. As shown. n front end
532 of dirt colliwuon assembly 140 may cxtcnd liirwnrdly of
wmid 144, such that at )cast a portion of wund 144 is
positioned betiveen the front and rear ends 532 and 536 of
dirt collection assembly )40

In the illustrated embodiment, dirt collection assenibly
140 may also surmund at least a portion of handvac 112 in
the upright mode ofapparatus 100. In the illustmted embodi-
Ilielit, all out)i:I cllii 608 of wallil 144 llluy bc received in
channel 584 ol'irt collection assembly 140. Accordmgly, a
fmnt portion of lmndvac I)2 may extend into channel 584
for connection with outlet end 608 of wand )44 In the
illustrated embodiment, norxle 4)2 and inlet passage 420 of
handvac 112 may be positioned inside channel 584 of dirt
collection assembly 140 in the upright mode of apparatus
100.

Upon( Section with a P)umfity of Cyclones
In accordance with another aspect of thi ~ disclosure,

which may be used by itself or in combination with any one
or more other aspects of this disclosure, the suppleniental
cyclone bin assembly 160 may have a plurality of cyclones
positioned in senes and/or in pamllel in the airflow path. The
cyclones may bc positioned to thc srmie side of the upn ht
sic tron (c.g., front or back, Icfi or nght), or on ddlbrcnt sides
of thc upright sccuon (c.g . onc Ikon( and onc back or onc on
the right side and one on the left side) In one embodiment,
the upright section may use two cyclones and the wand may
be positioned between the two cyclones.

As exemplified in FICiS. 47-51, auxiliary cyclone assem-
bly 160 compn sea lirst and second supp lcmmital cyclone bin
assemblies 161, which may be individual units or may bc
fornuxl as a single unit or housuig. Each cyclone bin
assembly 161 is shown including a cyclone chamber 308
and a dirt collection chamber )41 l)irt collection chambers
141 may be combined to form a common reposirory for dirt
separated by both cyclone bin assemblies 161 or each
cyclone bin assembly 161 may have u scparufc dirt collec-
tion cluimbcr 141.

Each cyclone chamber 308 may bc any suitable cyclone
chamber and may be the serac or different As shown, each
cyclone chamber 3(N may include a tangential air inlet 344
proximate upper end 374. and an axial air outlet 320 at a
downstream end of vortex finder 400.

Cyclone bui assemblies 161 may be pusitioncd in pareil I

in the air)low path bc(ween surface clcamng head 104 and
handvac 112. As cxcmplilicd, thc airllow path may extend
fmm surface cleaning head 104 through an upstreani v and
portion 440. diverge into the mlets 316 of cyclone chambers
308 through cyclone chambers 308 to their respective air
outlets 320. Each cyclone bin assembly 161 may include an
outlet passage 476 connecting air out)cia 320 to downstream
portion 444 of wand 144 where thc airllow path convcrgcs.
From downs(rema poruon 444 of wand 144, thc airllow path
may extend through handvac I )2 and exit out clean air outlet
132

A» cxcmplilicd, upstream and downstream portions 440
and 444 ofwand 144 may be divided by a diversion meniber
7)2, which is described subsequently ivith respect to a
fiirther alternate aspect. Air traveling downstream tlirough
upstream portion 440 may contact diversion member 712
and be redirected laterally into air inlets 316 of cyclone
chambers 308. Outlet passages 476 ol'yclone bui asscm-
bhcs 161 may convcrgc to I'onn a single airtlow path in
downstream portion 444 of v and )44 above diversion

ia men)her 712
))iversion Valve

In accordance with another aspect of this disclosure.
v hich may be used by itself or in combination with any one
or illorc otlicr aspects of (ills illsclosilriv a illvcndotl valve ls
provided which divcris air trai clluig through upnght section
)08 (e g., the wand 1441 into the mixiliary assembly )60
(e g., supplemental cyclone or cyclones 308) Preferably, the
diversion valve operates automatically upon the mixiliary
assembly 160 being disconnected from and/or connected to

)o the surface cleaning apparatus.
A» cxcmphiicd m FIG. 20, cyclone bui assembly 160 may

bc sclcctivcly connected to upnght section 108 whereby (hc
airtlow path may be reconhgurcd to extend through cyclone
bin assembly 160. Similarly, cyclone bin assembly 160 may
be selectively disconnected from upright section )08
v hereby the airfiow path may be reconfigured to extend
through wand 144 from end to end without diversion.
Preferably, (hc iurtlow pnth rcconliguration is automauc
upon connection and/or disconnection of cyclone bui asscm-

ia bly 160 to upright section )08
In some embodiments, wand 144 may include a diversion

outlet 704 and a diversion inlet 708 positioned betw:een the
upstream and doivnstream ends 360 and 364 of wand 144.
The diversion outlet 704 and diversion inlet 708 may be

ii sclcctivcly opcncd v hcn conucctuig cyclone bin assembly
160 to upnght secuon 108 to reconligure thc airllow path to
divert into thc cyclone bui assembly 160 at diversion outlet
704, and to return to the wand )44 front cyclone bin
assembly 160 at diversion inlet 708. I.lpright section )08

so may include a diversion valve for opening and closin
diversion outlet 704 and inlet 708.

A diversion valve 712 according to a lira( embodiment is
cxmnplfficd ui FIGS. 52-5'7. As cxcmplilicd, diversion valve
712 may include a slcci c 716 positioned inside ol'wmid 144.
and a pedal 720 for moving sleeve 7)6 between an open
position and a closed position.

Sleeve 716 may be a conduit for fluidly couplin
upstream and downstream v and portions 440 and 444 in the
closed position ol dn craton valve 712 /scc FICiS 52 and 55)

o to bypass ihversion outlet mid inlet 704 and 708 Prcli:rably.
slccvc 716 may bc a ngid conduit Altcmativcly. sliwvc 716
nmy include flexible antk'or collapsible elements Effec-
tively, sleeve 716 may close diversion outlet and inlet 704
and 708 in the closed position of diversion valve 712.

. s Optionally. diversion valve 712 may include one or more
scaling mcmbcrs /e.g.. 0-rings) which may form an air-nght
seal between slix:vc 716 and upstream wand portion 440.
and bctwccn sliicvc 716 and downstream wand pornon 444
to help prevent the escape ofair through diversion outlet and

sa inlet 704 and 708 in the closed position of diversion valve
712

Sleeve 716 may be movable axially along wand 114
bctwiwn (hc closod position (FIGS. 52 und 55) and thc open
position (FIGS. 54 and 572 Prcfcrably, alcove 716 is movixl

si to thc open position automatically by mounting cyclone bin
assembly 160 to upright section 1(N (e a., connecting to
wand 144), and/or moved to the closed position autoinati-
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cally by dismounting cyclone bin assembly 160 lbom upn ht
section 108 (eg, disconnectutg from wand 144) In the
illustrated embodiment, sleeve 716 is drivingly coupled to a
pedal 720 Pedal 720 may be depressed to move ~leeve 716
from the closed position of FI()S. 52 and 55 to the open
position of FI()S. 54 and 57. As shown. pedal 7ZO may be
positioned axially below slccvc '716 and ex(mid outsvardly ol
wmtd 144 to bc dcprcsscd by cyclone bin assembly 160
when mounting cyclone bm assenibly 160 to upright section
108 Pedal 720 and sleeve 716 may be integrally molded. or
separately formed and connected, to move axially up and
fowl) SS 'I Uitlt.

As exemplihed, pedal 720 and sleeve 716 may be mov-
ably mounted to wand 144 lbr axial movcmcnt bctw cen thc
open mid closed position. As shown, pedal 720 and slimvc
716 may move downwardly front the closed position (lil()S
52 and 55) to the open position (lil(iS. 54 and 57) In the
closed position, sleeve 716 may extend the airflow path
directly across the threshold between the upstream and
downstream wand portions 440 and 444. In the open posi-
tion, slecvc 716 may bc rctraclcxi uito thc upstream wand
portion 440 Io open diversion outlet 704 and uriel 708. Snd
thereby permit the airflow path to be diverted through
diversion outlet 704, cyclone bin assenibly 160 and diver-
sinn inlet 708 As shown. diversion outlet 704 ntay be
positioned at a downstream end 724 of upstream wand
portion 440. and diversion inlet 708 may be positioned at an
upstream mtd 728 of downstream wimd portion 444.

In an altcmativc cmboduncnt, slccvc'716 may have onc or
more openings which align with diversion outlet and inlet
704 and 708 in the open position of valve 712. In the closed
position. the openings in sleeve 716 niay be closed by
afigtunent with solid wall portions of wand 144, and ihver-
sion outlet and inlet 704 and 708 may be closed by nlign-
ilteltt wi(11 solid wall pot(lolls ol sleeve 716. Ilt (Ills case,
sleeve 716 muy be positioned uisidc Ihc upstrcmn and
downs(re un stand portions 440 mid 444 ui both Ihc open and
closed positions of valve 712

Preferably. sleeve 716 is biased to the closed position. I'or
example. valve 712 may include a biasin ~ member which
acts on sleeve 716 to bias sleeve 716 to the closed position.
In Ihc illustrated example, valve 712 mcludcs a spnng 732
wluch acts on pcxfal 720 to urge pcxial 720 and slccve 716
upwardly Io Ihc closixl posiuon. In alternative embodunmtts,
sleeve 716 may not be bmsed to the closed position I'or
example. sleeve 716 may include an actuator. such as a
ssvitch or lever, which must be manually activated to move
sleeve 716 to the closed position or is moved by assembly
160 when assembly 160 is removed.

Still rclismng to FIGS. 52-5'7, cyclone bui assembly 160
may mcludc au cngugcmcnt member for nuuuig with pedal
720 to mount cyclone bin assenibly 160 on pedal 720 In the
illustrated example, a cavity 736 is fornied in sidev all 376
of cyclone bin assembly 160 for receivin ~ pedal 720. In use,
cyclone bin assembly 160 may be set onto pedal 720 such
that pedal 720 is received in cavity 736. Prelbrably, thc
weight ol'yclone bin assembly 160 on pedal 720 is sulli-
cn:nt to overcome thc bias of valve biasui member 732, and
move pedal 720 and sleeve 716 dowinvardly to the open
position. In alternative embodiments. additional dov nward
force must be applied by the user to move pedal 720 and
sleeve 716 downwardly against the bias of the biasin
member 732 and(or mi actuator, such as a foot pcsial, may bc
uulized.

Cyclone bin assembly 160 may bc iocd onto pedal 720
(see e.g, lil(iS 53, 56), and then pivoted on pedal 720 into
position (see e g, I'l(ig 54, 57) after pedal 720 and sleeve

716 have moved dov,nwardly to the opmt posiuon. In Ihc
illustrated example, cyclone bin assembly 160 inay be set
onto pedal 720 with cyclone axis 392 extending at a (non-
hero) angle to wand axis 740. and then lowered w:ith pedal
720 to move valve 712 to the open position, and finally
pivoted about pedal 720 tov ard wand 144 to complete the
connimtion of cyclune bin assmnbly 160 to wand 144. A
locking mcmbcr, such as a latch 744, which may bc locatixl
at the end of the upper end or ivand 144, may be provided

Ia to secure assembly 160 in position In some enibodiments,
cyclone axis 392 may be substantially parallel to wand axis
740 v hen cyclone bin assembly 160 is connected to wand
144

Cyclone bin assembly 160 may include a diversion mcm-
Is bcr 428 for dividuig wand 144 into upstream and down-

stream wand portions 440 and 444, and for diverting tlow
from the upstream wand portion 440 into cyclone bin
assembly inlet 316. Diversion member 428 may take any
suitable foun. In the illustrated embodiment, diversion

io member 4Z8 is a substantially flat plate which extends
outboard of sidewall 3'76 for protruding uito wand 144
through onc of ducrsion outlet 704. diversion uilct '708, or
a)tother openiiig into ivand 144 Alternatively, diversion
men)her 428 may be curved to provide a less abntpt chmtge
in airtlow direction. which may reduce the pressure drop
across the diversion member 428. Optionally. diversion
member 4Z8 may include or interface with a sealing member
fc g., a dcfonuablc clastomcric seal) to I'onn an airught
burner bctwccn upstream;md downstream wand portions

sa 440 and 444 Alternately. the diversion member may be a

separate member that is installed as a separate step when
(i e, before, during, anigor after) connecting cyclone bin
assembly 160 to the wand 144.

As exemplihed, svhen cyclone bin assembly 160 is
is mounted to wmid 144, as shown in FI(iS 54 mid 5'7, air uriel

316 of cyclone chamber 308 is connected Io diversion outlet
704 for rixmvutg mr from upstrcmn wand portion 440 mto
cyclone chamber 308, and outlet passage 476 is connected
to diversion inlet 708 fiir discharging air front cyclone bin

so assembly 160 into downstream wand portion 444
Cyclone bin assembly 160 may be removably motutted to

wand 144 by any suitable mcchunism. Iu Ihc illustratixl
cmboduucnt, cyclone bin assembly 160 uicludcs a latch 744
ou handle 616 for engaging a tab 746 which cxtcmls
outwardly of wand 144. I,etch 744 may be user-operable by
a user grasping handle 616 to release latch 744 fmni tab 746
for disconnecting cyclone bin assembly 160 from wand 144.
Prefembly, biasing member 732 of valve 712 automatically
and immediately moses slccvc 716 Io thc closed position

o upon disconnection of cyclone bin assembly 160 Io recon-
ligurc thc airflow pathway by closut ihvcrsion inlet and
outlet 704 and 708.

A diversion valve 712 according to a second enibodiment
is exemplified in FI()S. 58-63. Diversion valve 712 is

.s similar to diversion valve 712 of FI()S 52-57 in many
rcspccts cxccpt, I'or cxmnplc that slcevc 716 is cmbodicd by
a collapsible hose 716 instead of a more ngid conduit.

A» cxcmphlicd, diversion i alvc 712 includes a collapsible
sleeve 716 positioned inside of ivand 144, and a pedal 720

sa for moving hose 716 been an open position and a closed
pos(tin(i.

Sleeve 716 may be a collapsible conduit for fluidly
couplmg upstream mid downstream wand portions 440 and
444 in Ihc closed posiuon of dn craton valve 712 (sec FIGS.

ss 60 and 63) Io bypass dn craton inlet and outlet '708 and 712.
Optionally, diversion valve 712 may include one or niore
seals (e.g., 0-rings) which form an air-tight seal between
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sleeve 716 and upstrcmn wand poruon 440, aixl between
sleeve 716 and downstream wand portion 444 to help
prevent the escape of air thmugh dii ersion inlet and outlet
704 and 708 in the closed position of diversion valve 716

In the illustrated embodiment, sleeve 716 has a fixed-
position upstream end 756 sealed to upstream wand portion
440. and a downstream cnd'760 axially movable uisidc wand
144. Downstream cud 760 may bc movable toward upstream
end 756 to the open position (I l(ig 60 and 63) whereby
sleeve 716 is partially collapsed with downstream mid 760
positioned in the upstream wand portion 440 upstream of
diversion outlet 704. Downstream end 760 may also be
movable away from upstream end 756 to the closed position
(FIGS. 58 mid 61) whereby shx:ve 716 is extended with
downs(roun mid 760 posiuon ui thc downstrcmn wand
portion 444 downstream of diversion inlet 708.

As exemplified, pedal 720 may be drivingly rxiuplwt to
dmvnstream end 760 of sleeve 716 Pedal 720 niay be
depressed (e., by the weight of cyclone bin assembly 160)
to move downstream end 760 into the upstream wand
portion 440, collapsing slecvc '716 into thc opmi position of
FIGS. 60 mid 63. Pedal 720 may also bc raised (c g.
automatically by action of biasing inember 732 upon release
of pedal 720 or pulled upwardly by assembly 160) to niove
dmvnstream end 760 into the doivnstream wand portion 444,
extending sleeve 716 into the closed position of FIGS. 58
and 61. Alternately, a manual actuator may be used

A diversion valve 712 accordin to a tlnrd cmbodnncnt is
cxemphticd ui FIGS. 64-71. As exempli(icd, diversion vulva
712 may include a diversion outlet door 772 and a diversimi
inlet door 776. Doors 772 and 776 may be opened v hen
cyclone bin assembly 160 is connected to wand 144 for
reconhguring the airflow path to extend fltrough cyclone bin
assembly 160. Doors 772 and 776 may also be closed when
cyclone bui assembly 160 is discoiuiectcd from wmid 144
for rccontiguriug the mrtlow path to extend directly across
the tlueshold bc(ween upstream and downs(roun wand
portions 440 and 444

In the illustmted enibodinient, doors 772 and 776 are
pivotally mounted to wand 144 for movement beuveen a
closed position (see FIGS. 64 and 67-69) in which doors 772
and 776 seal diversion outlet 704 and inlet 708 respectively,
and an open position (sec FIGS. 66 and 71) in winch doors
772 and 776 arc open to allow air to flow tluough doors 772
and 776 between wand 144 and cyclone bin assembly 160
Doors 772 and 776 may be pivotally mounted to wand 144
in any suitable manner In the example shown. doors 772 and
776 are pivotally mounted to wand 144 by a conunon hinge
780. As shown. door 772 may pivot mwardly about hinge
780 tow ard a dow nstream direction, and door 776 may pivot
inwardly about hinge 780 toward an upstream diriwtion In
alternative embodiments, each of doors 772 and 776 may be
pivotally mounted to wand 144 by a ditterent hinge

Preferably. doors 772 and 776 open automatically by
coiutecting cyclone bin assembly 160 to wand 144. In the
illustrated cxamplc. cyclone bui assembly 160 mcludes an
inlet nose 784 for pushing open diversion outlet door 772,
and an outlet nose 788 I'or puslung open diversion inlet door
776 As shoivn. noses 784 and 788 may extend outv ardly of
sidewall 376 for projecting thmugh diversion outlet and inlet
704 and 708 respectively upon connecting cyclone bin
assembly 160 to wand 144.

Pre)i:rably. whmi cyclone bin assembly 160 is connected
to w;md 144, mi airtlow path is fomicd bctwccn diversion
outlet 704 and air inlet 316, and between diversion mlct 708
and air outlet 320. such that the airflow path from upstreani
wand portion 440 to downstream ivand portion 444 is

rcconligurixl to ex(cud tluuugh cyclone bin assembly 160. In
the illustrated example, connecting cyclone bin assenibly
160 to wand 144 may include pushing noses 784 and 788
into diversion outlet and inlet 704 and 708 respectively to
open doors 772 and 776.

Noses 784 and 788 may take any suitable form. As
cxmnplflicd, nose 784 maybe formed as a diversion member
uicluding an inlet passage hai mg an upstream mid 792 and
a downstream end 796. Upstream end 792 may extend into

io wand 144 and form a seal with upstream wand portion 440
to redirect the airtloiv in upstream wand portion 440 to enter
nose 784 toward doiwtstream end 796. In the illustrated
embodiment. upstream wand portion 440 includes a sealin
ung 800 adjacent mi upstream side 804 ol'iversion outlet

is door 772 onto wluch downstream cnd 796 may bc seated for
funning an airtight seal between upstream wand porrion 440
and downstream end 796 Alternatively. or in addition,
upstream side 804 may include a sealing niember Down-
stream end 796 of nose 784 may be integrally formed or

io otherwise connected with air inlet 316
In thc illus(ra(cd example, nose 788 is fonncd as a

trlallgiihll plate winch pro)cern outwarilly lrolll air oil(let
320 In other embodimentg nose 788 may lmve another
suitable form for pushing diversion inlet door 776 such as
a circular or rectangular plate or a rod for example As
shown. ivhen cyclone bin assembly 160 is connected to
v and 144. nose 788 projects into diversion inlet 708 pusifin
open diversion uilet door '7'76. This may permit air outlet 320
to scalingly abut diversion inlet 708 for forming an airflow

io path betv een air outlet 320 and downstream wand portion
444 Optionally, a seal 808 may be pmvided at the interface
between air outlet 320 and diversion inlet 7()8 for enhancing
the airti itness of the connection.

It ivill be appreciated that in alternative embodiments.
is nose 788 may bc formed as mi outlet passage, winch nuiy bc

curved sinu)sr to nusc 784. Ttus may make the change in
airflov direction across nose 788 less abrupt. wtuch may
reduce pressure losses

Preferably, ivhen cyclone bin assembly 160 is discon-
so nected from wand 144. doors 772 and 776 automatically

close to reconfi ure the airtkiw passage to extend directly
from upstream wand portion 440 to downstream wand
portion 444 without dn crsion tluough diversion outlet 704
or inlet 708. For cxamplc, doors 772 aud 776 may be biasixl
to the closed position by a biasing member, such as a spring,
In the illustrated embodiment, diversion valve 712 includes
a torsional spring 812. Spring 812 may be positioned to bias
both of doors 772 and 776 to the closed position. In the
illustrated cmboduncnt, spung 812 w held ui a spung

o housmg 816 mounted to an uisidc face 820 of diversion
outlet door 772. As shown, spung 812 may have an aun 824
connected to diversion inlet door 776. etfectively biasing
doors 772 and 776 away fmm each other to their respective
closed positions. In alternative embodiments, each of doors

. s 772 and 776 may have a separate biasing member.
A diversion valve 712 accxirduig to a lburth emboduucnt

is cxcmpliliixl in FIGS. 72-77. Diversion valve '712 is
sunilar to diversion salve 712 of FIGS 64-71 in many
respects except, for example, the door which selectively

so closes diversimi outlet 704 and inlet 708.
In the illustrated embodiment, diversion valve 712

includes a door 772. Door 772 may be movable between a
closed position (FIGS. 72 and 75) in wluch door'772 seals
diversion outlet 704 and inlet 708. and au open position

ss (FIGS. 74 and 77) ui wiuch door 772 is umcalcd lbom outlet
704 and inlet 708 to allow the airflow to pass through
diversion outlet 704 and inlet 708. As exemplified. diversion
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salve 712 may utcludc ouc door 772 for closing both of
diversion outlet 704 and inlet 708, or separate doors 772 for
diversion outlet 704 and inlet 708.

As shov n, door 772 may be pivotally mounted to v and
144 in any suitable manner for movement between the open
and closed positions For example. door 772 may be pivot-
ally mounted outside ol'and 144 by a hinge 780. In lhc
illus(ra(cd cxamplc, door '772 may pivot outwardly about
hinge 780 aivay from wand 144 to the open position, and
may pivot inwardly about lunge 780 toward wand 144 to the
closed position Preferably. door 772 is manually openable,
whereby a user may grasp door 772 and manually move door
772 from the closed position to the open position. For
example, door 772 nuiy have a lcvcr 840. a handle, or
another guppuig mcmbcr for a user Io grasp for mampulat-
ing the position of door 772

Once door 772 is opened, as shown in 11(iS 73 and 76,
cyclone bin assembly 160 may be connected to wand 144
In the illustrated embodiment. cyclone bin assembly 160
includes a diversion member 428 of the type describe above
with rcfercncc to FIGS. 52-57. Diversion member 428 nuiy
be moved into wand 144 throu h diversion outlet 704,
diversion inlet 708, or another opening, in v and 144, for
dividing v and 144 into an upstream portion 440 and a
dmvnstream portion 444, substantially as described above

When cyclone bin assembly 160 is disconnected fmm
wand 144, door 772 may be moved back into the closed
position I'or rcconfiguuug thc airilow path ui wand 144 to
cxlcnd directly Irom upstream portion 440 lo downstream
portion 444 without diversion I'or example, door 772 may
be manually moved from the open position to the closed
position by hand, or door 772 niay move autmnatically to the
closed position by the bias of a biasin ~ member (e.g, a
sprlltg).

In some embodiments, door '772 msy be held in thc closixi
position by lhc bias of a biasing member, or by a rclcasublc
lockuig mcchunism (c g., a latch). This may permit door 772
to films a tight seal against diversion outlet 704 and inlet
708

In some embodiments, pedsal 720 may be foot operable
and may be located close to or on the surface cleaning head.
Angular Surface ol'Upright Section

In accordance with miolhcr aspect of tins disclosure,
w luch may be used by I(scil'r in combuiation with miy onc
or more other aspects of this disclosure. a surface cleaning
apparatu~ is provided havmg an upright section with a dirt
collection chamber or cyclone bin assembly having a side
protile that tapers or nanoiws thorn top to bottom For
example, Ihc rear wall of Ihc supplemental dirt collection
chamber or supplmncntal cyclone bin assembly may ex(cud
upwardly al un acute angle relative Io thc wund axis such
that the rear ivall is farther fmm the wand axis at the top end
than at the bottom end of the dirt collection chamber or
cyclone bin assembly. An advantage of this design is that the
surface cleaning apparatus may extend under fuutiture whde
providing a large dirt collccuon capaciiy.

As cxcmpliiicd ui FIGS 3 and 7, surface clcamng appa-
ratus 100 and 152 include an upnght socuon 108 bavin a
dirt collection chamber 140 or cyclone bin assembly 160
that extends from a lower end 292, 856 proximate surface
clemting head 104 to an upper end 596. 860. A rear end 536,
548 of auxdiary assembly 140/160 may extend upwardly
from lower cnd 292 or 856 al a (non-zero) acute iiilglc 848
to wand axis 568 Au lc 848 is preferably bctwccn 10 and
70 degrcca, and more prcfcrably bctw ccn 20 and 40 dcgrccs.
lior example. a distance 538 benveen w and axis 568 and rear
end 536. 548. measured nornial to wand axis 568. may

lucrcasc collliilifallv'r gcllclslly'ontinuously'roul lowi:I
end 292, 856 upwardly As shown, distance 538 is greater at
upper end 596. 860 than at lower end Z92, r 856
I landvac with Angled Bottom Wall

In accordance with another aspect of this disclosure.
v hich may be used by itself or in combination with any one
or morc other aspects of this disclosure, a haudvac may bc
provided having a bottom. such as a Ilal bouom wall. for
supporting the handvac on a horizontal surface, and which

Io extends at an acute angle (e.g . between 20 and 40 degrees)
away from the inlet nozzle axis. and optionally at about the
in-use orientation of the hand vac. This may provide the
handvac v,ith a resting orientation that is closer to or
csscntially at thc in-usc orn:ntation ol'hc handvac. For

Is i xiiillplC, lhC lit-ilsCOIICII(atlou Of(RC lulililvai: illus uoiillallv
have the inlet nozzle axis extending at a downward angle
relative to a horizontal surface to be cleaned 'I'hus, a user
nmy not have to substantially reonent the handvac upon
gmsping the handvac in the resting orientation to reposition

Io the hmdvac into the in-use orientation.
Rcfi:rcncc is now nuulc FIG. 78, where haudvac 112 is

shown resting on a horizontal surface 876. As shown, nozzle
axis 884 extends at an an le 880 to honzontal surface 876
Angle 880 may be an acute angle which ntay be between 10
and 80 degrees, and preferably between 25 and 65 degrees,
more preferably between 35 and 55 degrees or between 20
and 40 de ees. It will be appreciated that handvac 112 may
bc stably supported in;my suitable mtuincr, with nozzle axis
884 extending al angle 880 Io houzoutal surface 876. For

so exaniple, handvac 112 may include one or niore support
elements (e g, a wall or feet) ivhich collectively provide a
support for handvac 112 on a horizontal planar surface at a
desired acute angle. and a center of ravity 524 vertically
aligned with or between the support elements for stability

is when hamlvac 112 is so supported by thc support clement(s)
ou Ihc honzonlal surlacc.

A» cxcmplilied, bouom wall 216 of handvac 112 msy
extend at an angle 880 to inlet nozzle axis 884 ofnozzle 412
Bottom wail 216 may be planar. and the plane of bottoni

so v all Z16 may intersect with nozzle axis 884 at angle 880.
Bottom wall 216 may provide a IIat planar surface for
making bmiul coniiguous contact with horizontal surface
876. or bouom wall 216 may uicludc a plurality of discrclc
contact points or surlaccs winch collccuvcly contact Ihc
hortzuntal 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 above bottom wall 216 when handvac 1 1 Z ls supported
ou horizontal surface 876 by bottom wall 216. Tlus msy

o pcrnut hamlvac 112 lo rest stably (I.c. staucally without
tipping over) on horizontal surface 876 while supporlixl
solely by bottom wall 216.

Ilandvac 112 may have an in-use orientation relative to
hortzontal surface 876 at v hich a user may comfortably

.I operate handvac 112 during cleaning Typically. handvac
112 is most comfor(ably operated In un oncntation tlial does
not rcilutrc an applicauon of torIIOC by thc user's hands when
thc handvac 112 ia held by hmidlc 484. Thw may bc Ihc case
where the center ofgravity 5Z4 of the handvac 112 is aligned

ao vertically below the user's hand. Accordingly. the center of
gmvity 5Z4 may be vertically alibied below handle 484 in
comfortable in-use orientations of handvac IIZ.

Preferably. ccnlcr of gravity 524 w aligned vertically
below handle 484 when handvac 112 Is supported on hori-

as zontal surface 876. In the illusustcd embodiment. center of
gravity 524 is aligned vertically below handle 484 when
bottom wall 216 is horizontal and supporting handvac 112
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on a honzontal surface 876. Thus, 1hc rcstuig oncnfntion of
handvac 112 supported by bottom wall 216 on a horizontal
surface 876 may be substantially the same as the in-use
orientation ofhandvac 112 Accordingly. when a user grasps
handvac 112 by handle 484 and lifts handvac 112. handvac
112 may already be in a balanced in-use position with the
center of gravity 524 ahgncd below thc user's hands.

In many cases, handvac 112 may bc stored on a surfucc
below a user's elbows A user may angle their tiirearnt
dmvnwardly to grasp handle 484 of handvac 112. In tlus
case, the user's fingers and paint niay be naturally aligned
for grasping a handle v hich is angled forwardly of vertical.
For example, to grasp a vertically oriented handle that is
postttontxI below a user's elbow, a user muy ncxd to contort
their wrist to conform to thc oucntauon of the handle

In the illustrated embodiment. handle axis 888 of handle
484 extends at a (non-zero1 fotward angle 892 to the vertical
(e .. eg, when bottom wall 216 is horizontal) 'I'lns may
provide a comfortable handle alignment for gasping by a
user when picking up handvac 112, and when usin ~ handvac
112 for clcanui surfaces below thc user's elbows. Prefer-
ably. angle 892 is an acute miglc of bctw con IO and 80
degrees, more prefensbly between 20 and 70 degrees and
most preferably between 30 and 60 degrees

l3ottom ivall 216 may be a wall of any component of
handvac 112. In the illustrated embodiment, bottom wall 216
is a ivall of cyclone bin assembly 136. Preihmbly, bottom
eall 216 is a wall of dirt collection chumber 188. In thc
example shown, bouom wall 216 is an opmiablc v,all of dirt
collection chamber 188. Iiiti 79 shows annther embndiment
of handvac 112 where bottom wall 216 is not openable

Referring to liiti 78. bottoni wall 216 of handvac 112
may include front wheels. rear wheels. or both. Wheels may
provide rolling support for handvac 112 when cleanin
under furniture, Ihr cxamplc. In altemattvc embodunmits,
handvac 112 may not include whccls on bouom wall 216 as
show n.
I landle Position

In accnrdance with another aspect of thi ~ disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure. a floor cleanin
apparatus is provnlcd having a lmndvac v ith a bundle, and
an upright section with a cyclone bin assmnbly or dirt
collection chmubcr with a handle. Prclcmbly. thc lmndlcs arc
centrally aligned with a plane of symmetry of the apparatus
'I'his may permit the handles to be grasped tiir a balanced
control of the apparatus. For example. the handles may be
parallel to the same pLane of symmetry.

Altcmatcly. as cxcmplilied ui FIG. 2, onc handle may bc
parallel to a plane of synunctry and thc other transverse
thereto but posiuoncd such that thc plane ol'ymmetry
extends through the tnsnsversely oriented handle In the
illustrated example. handvac 112 includes a handle 484
which extends along a handle axis 888. As exemplified,
handle axis 888 may lie in a vertical plane 1044. which is
aligned centrally between lcfl and right sides ol'pparatus
100 (i.c.. a plmic ol'ynunctry1. Tunung to FIG. 78, handle
484 is shown extending ui lmigth bc(ween a Iirst handle cnd
1048 at the upper end 1052 of handvac 112, and a second
handle end 1056 intermediate the upper and lower ends 1052
and 1060 of handvac 112.

Returning to FICI. 2. assembly 140 is shown including a
handle 1064 As illustrated, handle 1064 muy have a handle
axis 1068 wluch cxtcnds pcrpcndicularly or tr;uisvcrsc to
plane 1044 und handle axis 888. Handle 1064 may bc
formed in a rear end 536 of assembly 140. Fnr example,
handle 1064 may be tlush with rear end 536 and mclude u

concave linger cavity 10'72 to facilitate grasping handle
1064. Preferably, handle )064 is positioned Laterally cen-
trally such that plane 1044 intersects handle 1064, and
optionally bisects handle 1064 at a midpoint between handle
ends 1076 and 1080.

Handles 484 and 1064 may be positioned oil opposite
sales of surhice cleaning apparatus 100. For example, handle
484 is shown extending from an upper cnd 1052 proximate
the frnnt surface ofapparatus )00. and handle 1064 is shown

in extending flush with a rear surface of apparatus 100.
Apparatus 100 may include one or more actuator controls

(e ., buttons. levers. or switches) for controlling various
functionality such as opening or disconnected elements. or
connixtuig power to clemente. Preferably, at least some of

11 thc aculator coll(rois arc posltlolnxl oil or wlthlil lltlgi 1 reach
of a handle to pemtit the control to be activated while
grasping the handle. 'I his may permit single handed opera-
tion of the functimt prnvided by the control

Referring to FICi. 1. apparatus 100 is shov n including a
20 power switch 1084 located on upper end 1052 of handvac

112 proximate Iirst handle end 1048 witlun linger-reach
when grasping hands ac hmidlc 484. As illustrated. power
sv itch 1084 may be laterally centrally positioned such that
plane 1044 intersects and more preferably bisects power
sv itch I (L84

Referring now to FIGS. 15 and 16, apparatus 168 is
shown including an upright section 108 having a cyclone bin
assembly 160 with a handle 616, and handvac 112 wilt
bundle 484. As shown. handle axis 1092 ol'lrandlc 616, and

sn handle axis 888 of Imndvac handle 484 may extend in a same
plane 1096 Preferably. plane 1096 is a vertical plane posi-
tioned laterally centrally between left and right sides of
apparatus 168 as shown. In the illustrated embodiment.
plane 1096 bisects handles 616 and 484.

11 In thc illus(ra(cd cmbodnuenh handvac 112 includes a

power sw itch 1084 located on upper cnd 1052 of handvac
112 which is bisected by plane 1044. Handle 616 of cyclone
bin assembly 160 is also shmvn including a button 1100 for
releasing latch 744 to disconnect cyclone bin assembly 160

ac from wand 144. As illustrated, button 1100 may be posi-
tioned laterally centrally between lefi and right sides of
apparatus 168 suCh tluit buuon 1100 is bisected by plane
1096.
Handvac Axial Alignment

In accnrdance with another aspect of this disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure, a plurality ofairflow
path se ments in the handvac may extend in paralleh In
some cases, tlus may rcducc thc number of bends ui thc

o airflov path tluough thc handvac. which may rixlucc thc
prcssure drop across thc mrflow path.

As exemplified in I'l(i 96. handvac inlet nozzle 412 may
extend in length from an inlet end or upstreant nozzle end
416 (dirty air inlet 1313 rearwardly along a nozzle axis 884.

. 1 handvac cyclone chamber 184 may extend from an air inlet
192 along a cyclone axis 248 to an air outlet 196, and
hundvac suction motor 204 may ex(mid from a motor uriel
1108 along a motor axis 252 to a motor outlet 1112.

Iii sntue embodiiuents, two or more of nozzle axis 884,
sn cyclone axis 248, and motor axis 252 may be parallel I'or

example. in the illustrated embodiment. nozzle axis 884.
cyclone axis 248. and motor axis 252 are pamsllel. In some
cmboduncnts, two or morc of nozzle axis 884, cyclone axis
248. and mo(or axis 252 may bc co-axial. For cxamplc, in

ss thc illustrated cmbodimcnt, Ilozzlc axis 884 and cyclone axis
248 are co-axial. In other embodiments, nozzle axis 884,
cyclone axis 248. and iuotor axis 252 may all be co-axial.
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In the illustruuxl cmbod&ment, handvac 112 may u&elude

an electrical connector 1116 for providing power to Bn

upstream attachment (c.g., a surlacc clem&ing hend). As
sho&vn. connector 1116 may extend fron& a front connector
cnd 1120 along a connector axis 1124 to a rcur coiu&cctor cnd
1128 In some embodiments. connector axis 1124 may be
parallel to one or more ofnozzle axis 884. cyclone axis 248,
and motor axis 252 In the illustrated en&bodiment, connec-
tor axis 1124 is parallel to nozzle axis 884, cyclone axis 248,
and motor axis 252.

In some embod&ments, handvac 112 may include one or
morc electrical cables 1132 which extend from clcctrical
connector 1116 rea&wardly to electrically couple electrical
conmxtor 1116 w&th a source of power (not shov nh In thc
illustrated embodiment. electrical cables 1132 extend front
electrical connector 1116 rea&wardly along vortex finder
1136 nf cyclone chamber 184 toward n&otor hnusing 1138
As shown, at least the portion of electrical cables 1132
w luch along vortex tinder 1136 across cyclone cl&amber 184
is parallel to cyclone axis 248.
Axial Cyclone Inlet

In accnrdance with another aspect of thi ~ disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure, a handvac may be
provided having B cyclone chamber with an axial inlet. That
is. the inlet ax&s may be parallel to the cyclone axis, and
&1&o&c prclcn&bly'o-Bx&al u&th thc cvclonc i&x&s. I&1 so&1&c

cases. &his may reduce thc bm&ds u& thc B&rflow path through
the cyclone. which may reduce the pressure dn&p acn&ss the
cyclone for better pneumatic etficiency Preferably, the
cyclone is a uniflow cyclone wherein the air outlet is at the
opposite end from the air inlet. Alternately. or in addition,
the axial inlet includes a portion that converts the axial flow
to a tm&gm&tial tlow wherein thc poruon &s prov&dcd w&tlun
the diameter of the cyclone chamber. Opt&onally. thc ax&al

inlet &s parallel to mtd may be ix&-dx&dl w&fl& thc lrdndvac mr
&I&lc'3

As exemplihed in I'IO 96, Imndvac cyclone chamber 184
includes an air inlet 192 and an air outlet 196. As shown, air
inlet 192 may include Bn inlet axis 1140 which is parallel to
cyclone axis 248. Air rulc& 192 may have a c&rcular section
transvcrsc to ax&s 1140 w&th an u&lct d&amctcr 1144, or
rex&angular w&th a s&dc duncnsion 1144. Preferably, thc
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 80/o-125% of
the cross-sectional area of the inlet nozzle 412. more pref-
erably 90/o-120'!n, aud most prcfi:rably 100%-115%.

Preii:rably. uric& 192 is ut fluid conunu&ucat&on w&th an
upstream cnd 388 of mt inlet passage 384. Inlet passage 384
may redirect the axml flow thmugh inlet 192 to a tangent&al
flo&v for developing a cyclonic motion inside cyclone chan&-

her 184. Referrin to FlfiS. 23 and 23&&, inlet passage 384
may extend from upstream passage end 388 to downstream
passage cnd 396 across mt arcuate angulur cxfcnt 1148.
Prclbrably angular extent 1148 &s bcuviun 45 and 300', morc
preferably bctwccn f&0 and 250', and most prcli:rably
bet&veen &)0 and 200".

Returning to I'IO 96, inlet passage 384 is shown having
a &v idth 1152, and a he&ght 1108. In some embodiments. the
cross-sectional area of inlet passage 384 may be approxi-
mately equal to thc cross-siuuonal dree ol air u&lct 192.
Prclbrably, thc cross-sccuonal area of inlet passe c 384 &s

between 80/o-125% of thc cross-sectional area of thc inlet
passe e 384, more preferably 90%-120%, and most prefer-
ably 100%-115%

&/or&ex limier 1136 may dclinc un outlet paswdgc io air
outlet 196 of cyclone chamber 184. As shown. vortex finder
1136 may be substantially cyhndncal havmg a diaineter
116(l. In the illustrated embodiment, the cross-sectional area
of vortex finder 1136 may be approximately equal to the
cross-sectional area of inlet nozzle 412. For example. diam-
ctcr 1160 may bc approxuuately equal to d&amctcr 1164 of
u&IC& nozzle 412. Prcfcrably, thc cross-sectional arcs of
vortex finder 1136 is between 80%-125% of the cross-

in sectional area of the inlet nozzle 412, more preferably
90%-120%. and most preferably 100%-115%
Uniflow Cyclone

In accordance with another aspect of this disclosure.
wh&ch may bc uscxi by itself or in comb&nation w &th m&y onc
or morc other aspccis of this disclosure, B haudvac may bc
pmvided having a cyclone chamber where&n the air outlet is
at the opposite end froin the air inlet. In some cases, this may
reduce the bends in the airflov path through the cyclone,
v hich may reduce the pressure drop across the cyclone for

&o better pneumatic etficiency. Optionally. the cyclone inlet is
at thc front or utlet cnd of the handvuc and may bc parallel
to or ciwax&td w &th thc hundvac B&r u&lct.

As exemplified in I'l(i 96, handvac inlet 192 is shown
positioned at a front end 2ZO of cyclone chamber 184, and
outlet 196 is shown positioned at a rear end 224 of cyclone
chamber 184. Inlet 192 may lmve an inlet axis 1140 that is
parallel to the outlet axis 1168 of air outlet 196. In the
&llustratcd cmbodm&cnt. u&lct axis 1140 w m&-axial w&fl&

outlet axis 1168.
&n Optionally, the suctinn motor axis may be parallel to or

co-axial v'ith axis 1140, 1168. Accordingly, air may travel in
a geneunlly uniti&m& direction thmugh the components of the
handvac.
Handvac Cyclone Dirt Collection Chamber

&i In t&cco&dance w&th Bnothcr aspect ol th&s d&sclosu&c,

wh&ch may bc uscxi by itself or in comb&nation w &th m&y onc
or nu&rc other aspects of tins disclosure. the d&rt collect&on
clmn&ber of the handvac may have a dirt inlet which is
located at the upper end of the d&rt collection chan&ber when

do the lmnd vac is oriented for cleaning B floor 1see e.g.. FICiS.
81 and 1031. In addition, the dirt collection chamber may be
sl&aped to cncouragc dirt to collect at m&other cnd of thc
hundvac away from thc d&rt outlet of thc cyclone chamber
(c g., it may ex&cud downwardly awuy from thc dirt inlcth
'I'his may clear the dirt inlet to permit additional dirt to enter

As exemplified in l&l(i 96, dirt may enter dirt collection
chamber 188 fmm cyclone chamber 184 through dirt outlet
200 of cyclone chamber 184. In the illustrated embodiment.
d&rt outlet 200 &s at a rear m&d 224 ol'yclone chmubcr 184.

B In usc, hamlvac 112 may be normully orion&cd w&th thc
nozzle 412 t&t tile f&ont c&ld o&&cured downwdrdly'or clcdn-
ing a surface bein&v Accordin ly, dirt entering dirt collection
clmn&ber 188 from dirt outlet 2(ltl may fall by gravity toward
front end 2Z0 of dirt collection chamber 188 av ay from dirt

. & outlet 200. This may help to keep dirt outlet 200 clear for
subscqucnt dirt to move tluough d&rt outlet 200 duun usc.

In tlm &llustratcd cmbod&miu&t, handvac 112 may bc sup-
portable on a honzontal surface 876 by contact between d&rt

collection chamber 188 and the horizontal surface 876 I'or
sn exon&pie, dirt collection chamber 188 may include a botton&

v all Z16 for supporting handvac 112 on horizontal surface
876 Preferably, as discussed previously, handvac 112 is
u&chncd w &th nozzle 412 facing downw ardly when handvac
112 &s supported on honzontal surface 876 by bottom wall

si 216 In thc illus&ra&cd mnbodimcnh bouom wall 216 &s

angled dnv, mvardly between front end 22(l and rear end 224
for orienting nozzle axis 884 downwardly to horizontal
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when hmidvac 112 is supponcd on honzontal surlhcc 876.
As shown, this may provide dirt collection chamber 188
with a wcdgc-like shape having a height 1172 mcasurcd
betiveen upper and lower dirt collection chainber walls 226
and 216 whwh incrcascs from thc froni mid 220 to thc rear
end 224.
Pre-Motor Filter Housing

In accordance with another aspect of thi ~ disclosure,
which may be used by itself or in combination with any one
or morc other aspects of this disclosure, u prc-motor liltcr
housing may be provided in the airflow path between the
cyclone bin assembly mid thc suction motor lor dircctin thc
airfloiv through one or more pre-motor filters contained
thCrC111.

As exemplified in Ill(IS. 96 and 117, handvac 112 has a
pre-motor filter chamber 556 containin pre-motor filters
1176 and 1180, and a suction niotor housing 1138 containing
suction motor 204. The airflow path from inlet nozzle 412 to
clean air outlet 132 may cxtcnd downstream from cyclone
bin assembly 136 to pre-motor filter chamber 556 to suction
motor housing 1138. Tlrst ls, cyclone bul usscmbly 136,
pre-inotor filter chamber 556, and suction motor lxlusing
1138 may be positioned in the airflow path v ith pre-motor
filter chamber 556 downstream of cyclone bin assembly 136
and suction motor housing 1138 downstream of pre-motor
filter chamber 556.

In thc illus(ra(cd cxamplc, prc-motor (iltcr clrunbcr 556
cx tends ul height 1184 bet w ccn an upper cnd 11 88 to a low cr
end 1192 in the direction of pre-motor hlter axi ~ 560. and
extends in depth 1216 between front wall 1220 and rear wall
1224. In some embodiments. cyclone axis 248 and niotor
axis 252 may be parallel and vertically ofi'set as shown. For
example. each of cyclone axis 248 and motor axis 252 may
intersect pre-motor liltcr chamber 556 as shown. In some
cmbodimcnts, outlet axis 1168 ol'yclone chamber outlet
196 and. motor inlet axis 1196 of motor uric( 1108 may bc
parallel and vertically ofl'set lior example, each of outlet
axis 1168 and motor inlet axis 1196 inay intersect pre-motor
filter chamber 556 as shown

In some embodiments. cyclone chamber outlet 196 dis-
charges air from cyclone chamber 184 uito prc-motor liltcr
chamber 556, and prc-motor Iiltcr chamber 556 discharges
mr into motor inlet 1108. For example, cyclone chmnbcr
outlet 196 may be positioned at the threshold behveen
cyclone chamber 184 and pre-motor filter chamber 556, and
motor inlet 1108 may be positioned at the tlueshold between
pre-motor hlter chamber 556 and suction motor housin
1138. In altcrnauvc cmbodunmits, one or more conduits fitot
shown) may scparatc prc-motor Iiltcr cluunbcr 556 from
cyclone cliambcr outlet 196 andior motor inlet 1108.

In the illustnsted embodmient, pre-motor tilter chaniber
556 extends in length between a fmnt end 1200 and a rear
end 1204. As shown. pre-motor filter chamber 556 may hold
pre-motor filters 1176 and 1180 in the airflow path between
cyclone clrsmbcr outlet 196 and motor inlet 1108 for liltcr-
ing residual dirt paruclcs rcmaimng ui thc ulrflow. In some
cmbodimcnts, prc-motor liltcr chamber 556 may hold prc-
motor hlters 1176 and 1180 in spaced apart relation to front
and rear ends IZ00 and 1204. An upstream plenuni 1208
may be provided ln the space between upstream pre-motor
filter 1176 and front end 1200. A downstream plemun 1212
may be provided ln the space bcnvcml downstrcmn prc-
motor lilter 1176 mid roar mid 1204. Air en(cong upstream
plenum 1208 from cyclone bui assembly 136 muy distribute
across the surface area ofpre-motor filter 1(76 filr traversing
filters 1176 and 1180 to downstream pleinirn 12(2

In thc illus(ra(cd embodiment, cyclone chamber outlet
196 may direct air into an upper portion of upstream plenum
1208. For example, cyclone chamber outlot 196 may bc
connected to pre-motor tilter chamber 556 proxiinate upper
cnd 1188. In thc illustruttxt embodiment, motor uilct 1108
nmy receive air frmn a lower portmn of doivnstream plemmi
1212. For example, motor inlet 1108 may be connected to
pre-motor filter chamber 556 proximate lower end 1192

Accordingly. pre-motor hlter chamber 556 may be used to
1 it redirect thc air from transicrscly to the cyclone and motor

axis without requiring conduits having bends therein.
Buttery Power

In accordance with another aspect of this disclosure,
which may bc Uscxl by itself or in combination with miy onc
or niore other aspects of this disclosure. the surface cleaning
head or upright section of the surface cleaning apparatus
nmy include one or more batteries for powering the handvac
v hen the handvac is connected to the surface cleaning head

zo ol Upright section. Thc hmldiac muy ulso uicludc handvac
batteries which may power the handvac when connected to
ol ilgconncctixl flolll thc Upright sci:(loll allil stir'fact: clean-
ing head (e g, in an above-(hair cleaning mode or handvac
mode). %lien thc himdv;m is clectricully connected to thc
surface cleaning head, the batteries in the surface cleaning
head may supplement the battcrics in thc handvac or be thc
sole pov;er source

As exemplified in FICI. 3, surface cleaning apparatus 100
(or any other surface cleaning, apparatus embodiinent dis-
closed herein) may include one or more handvac batteries
1268 mounted to the handvac 112. and one morc supple-
mental batteries 1272. Supplemental batteries IZ72 may be
mounted to any other suitable component ol'ppamtus 100
other than handvac 112. I 'or example, suppleniental batteries
1272 arc shown mounted to surface cleaning head 104.
Alternatively or additionally. supplemental batteries 1272
may be mounted to upright section 108.

As used herein. the plural term "battenes" means one or
so more batteries. For example, supplemental batteries 1272

may bc onc ba(tery or a plurality of bat(ence. Similarly.
handvac batteries 1268 may be one battery or a plurality of
but tcrics. Bat(erma 1272 and 1268 muy be mly suitable I'onu
of battery such as Ntf'ad. NiMH, or lltluum bat(encl, lor
exon(pie. Preferablv, batteries 1272 and 1268 are recharge-
able, lmv ever, in alternative embodiments. one or both of
batteries 127Z and 1268 may be non-rechargeable single-use
batteries.

In thc illus(rated embodiment, when handvac 112 is
o conniwtcd to upright scwuon 108, an electrical coiuiccuon

may bc fiirmcd bctwccn supplemmltal bat(ence 1272 and
handvac 112, e g, for powering, suction motor 204

In some embodiments, supplemental batteries 1272 may
provide handvac 112 lvith enhanced power for generatin

. 1 greater suction lvith suction motor 204 For example. suction
motor 204 may opcratc in a high poss cr consumption mode.
druwing power (rom supplcmcnta1 beucnca 1272, or supple-
mental battcncs 1272 mid hmidvac buucncs 1268 sunults-
neously

sa In some embodiments, supplemental batteries 1272 may
provide the handvac 112 v ith extra energy for prolonged
clemiing time between charges. For example, supplemental
buttcrics 1272 may have a grcatcr mlcrgy capacity (c.g..
measured ui Wau-hours) than handvac bat(ence 1268, such

si that Iiandvac 112 may bc sustaulcdby supplcmmltal batteries
1272 for a longer operating time In some enibodiments,
handvac 112 may draw power fmm both of supplemental
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bat&coca 1272 mid hm&dvac baucncs 1268, wluc& have a
greater combined energy storsge capacity than handvac
batteries 1268 alol&e

In some embodiments. supp)entente) batteries 1272 may
supply power to the handvac in preference to the handvac
batteries 1268 to delay or avoid dmsinin the handvac
bat&coca 1268. For cxamplc, hm&dvac 112 may dr in power
from supp)cmental bauerics 1272 until substantiully
depleted before drawing power from handvac batteries
)268. 'I'his may conserve power in handvac batteries )268
fi&r use when handvac 1)2 is disconnected from supplen&en-
tal batteries 1272 (e.g., in an above-floor cleanin mode, or
handvac mode of apparatus 100). In some embodiments,
handvac 112 may ncvcr draw power from handvac battcltcs
1268 whm& handvuc 112 &s clcctncally coiu&ected to supple-
mental battenes 1272

In some embodiments. handvac 112 &nay draw power
fmm supplemental batteries )272 to recharge handvac bat-
teries 1268. Tins may help to ensure that handvac baueries
1268 are not depleted when handvac 112 is disconnected
from supplemmital battcncs 1272 (c.g., lor usc in an abovc-
floor cia&Bung mode, or handvac mode ol apparatus 100). In
some cases. supplemental batteries 1272 may recharge
handvac batteries 1268 only when apparatus 100 is not
turned on

In some embodiments, supplemental batteries 1272 may
be recharged whenever the surface cleaning apparatus is
conmxted to mi cxtcroal power outlet. In some cases,
handvac battcncs 1268 may bc rccliarged v hcn hunilvac 112
is electrically connected to an external pov er outlet (e g.,
when surface cleaning head )04 or upright section 108 is
connected to a power outlet by an electrical cord (not
shown), and handvac 112 is connected to the surface clean-
in head 104 or upright section 108).

In some cmboihmcnta, onc or more ol supplemm&tal
bat&coca 1272 and handvac batteries 1268 may bc positioned
in tlm airflow path Tlus may prov&dc coolu&g fiir thc
batteries so positioned, which may help to prevent the
batteries from overheating and niay improve the perfor-
mance of the batteries. In the illustrated example. handvac
batteries 1268 are positioned in the airflow path inside motor
housu&g 1138. For cxamplc, handvac bat&coca 1268 may bc
positioned u&side motor housing 1138 bctwcen suction
motor 204 and clean Bir outlet 132. Thc air passm over thc
handvac batteries )268 n&ay help to keep the battenes )268
cool

Supplemental batteries 1272 may be positioned in the
airflow path to promote cooling of the batteries 1272. In the
illustrated exumplc, supplmncntal baucncs 1272 arc shown
post&lot&ixl Ii&S&ill: SilrfBCC ClCdllll&g hCad 104 11& thC illrfliiw
path bctwccn duty mr inlet 124 aml dowimtream cnd 1240.
'I'he air passing over batteries )272 may help to keep
batteries 1272 cool

In alternative embodiments. one or both of supplemental
batteries 1272 and handvac batteries 1268 may be positioned
outside ol'hc airflo~ path (c.g., to bc cooled passively).
Hal&ili ilc )&&Taxis

In accordance with m&other aspect of tins disclosure,
which may be used by itself or in combination with any one
or more other aspects of this disclosure, the handvac may be
provided v ith one or more sets of wheels. Bnd a handle
which may articulate to facilitate difl'creat cleaning postures.

As exmuplilicd ui FIGS. 106-109, surface cleaning appa-
ratus 1292 may include a surlbcc clciming htmd 104. an
upnght section 108 (wluch may reccivc uny usscmbly 140,
)60 discussed previously). and a handvac 112. An airtlow
path throu h apparatus 1292 &nay extend from dirty air inlet

124 in surface cleanu&g lmdd 104, downstream tluough
upnght section 108 and then handvac I )2 to clean air outlet
)304. (.lpright section 108 may include a wand )44 having
an upstream end 360 drivingly connected to a pivot joint )16
of surface cleaning head 104, and a do&i nstream end 364
connected to an inlet nozzle 412 of handvac 112.

Handvac 112 may u&cludc m&;ur treatmmit member posi-
tioned in thc airflow path bctwccn &Blot nozzle 412 for
separating dirt from the airfloiv In the illustrated example,

in handvac 1)2 includes a cyclone bin assembly )36 including
a cyclnne chamber 184. and a dirt collection chamber )88
Optionally. a bottom wall 216 of dirt collection chamber 188
may be pivotally openable for emptying dirt collection
chamber 188.

is A» cxcmpldicd, apparatus 1292 may bc movable bc&&scca

an upright stonsge position (Ii)(i. )06) in which handvac )12
is substantially vertically aligned above surface cleaning
head )04 and wand 144 is substantially vertically oriented,
and an in-use floor cleaning position (FICi. 108) in which

ic surface cleanin head 104 is positioned behind surface
cleaning head 104 and wand 144 extends at an angle to
vcr&ical.

In the illustrated example, apparatus )292 may include a
handle 1340 I landle 1340 maybe connected to wand )44 by
an arm assembly )344. As shown, arm assembly )344 may
include a first arm 1348 joined to a second arm 1352 by an
articulating joint 1356. First arm 1348 may be connected to
wand 144 and )oint 1356, m&d second Brm 1352 may bc
connixtcd to handle 1340. A)ten&ately, jo&nt 1356 may bc

sn used tn cnnnect second arm 1352 to wand )44
As slmv'n. first arm 1348 may be rigidly connected to

wand )44, and extend transversely to wand )44 I'or
example. first anu 1348 may extend perpendicularly to wand
144 Second ann 1352 may be rotatable about joint 1356

&s bctwixn at )cast two posiuons. In thc first position (FIG.
108), second arm 1352 may extend Bt mi angle to lirst anu
1348 substan(ially in parallel with mund 144 In thc sixond
position (FIC). )09). second arm )352 may extend substan-
tially parallel to first arm 1348. An actuator (e.g . a button)

dc 1358 may be provided on handle 1340 for toggle joint 1356
between an &u&loci ed position in which second am& 1352 can
move with rcspcct to lirst arm 1348, mid a locked posit&on
ui wluch the position of second ann 1352 is lixixl w&0&

rcspcct to lirst anu 1348. Optionully, )oint 1356 may bc
locked in a mimber of alternate positions Alternately, joint
)356 may nnt be locked in the second bent position shown
in FIC). 109.

The first position (FICi. 108) may be suitable for cleanin
oper& dlcds whet&: vcltlcal clc'i&'ill&cc is &lot Bll issue. Thc

o socond position (FIG. 109) may bc su&table lbr clcaiung
under furruture and thc like, where wand 144 must bc
lowered to clear the furninire height In the second position,
the nnentation of second arm 1352 may permit a user to
gmsp handle 1340 and lower &&and 144 v bile conveniently

. a standing upright.
In some embodiments, hand&ac 112 may include onc or

morc front wheels 1364. Front wheel 1364 may be posi-
tioned to make rolling contact with B honzontal surface
when wand 144 is loivered sufficiently Thus, fmnt wheel

an )364 may assist with supporting the weight of handvac )12
and permit handvac 112 to roll across the horizontal surface.
In the illustrated example, a front end 1360 of bottom wall
216 is provided with onc or more front wheels 1364.

It &sill bc appreciated that if rear mid ofassmnbly 140. 160
as &s tapered as discussed previously, then assembly 140, 160

is configured to permit the vacuum cleaner to extend further
under furniture than if the assembly )40, 160 had the depth
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(front to back whmt ui an upnght storage position) as thc
upper end of the assembly 140, 160.
Opcnablc Ha««van Cyclone Bin Assembly

In accordance with another aspect of thi ~ disclosure,
w luch may be used by i(scil'r in combuta tron with mty onc
or inore other aspects of this disclosure, the cyclone bin
assembly of the handvac may be opened to empty the
cyclone chamber and/or the dirt collection chantber, to
access the pre-motor tilter or access a door to open the
cyclone chmubcr aud/or thc dirt collection chamber by
moving part or all of the cyclone bin assembly relative to a
mam body ol'hc haudvac which include thc suction motor
while the parts remain connected together lier example. the
parts may bc pivotally mounted to each other.

Referring to I'l(iS I lfia and 1108 fmnt portion 1372 of
the cyclone bin assembly 136 may be pivotally connected to
rear portion 1376 of the cyclone bin assembly 136 for
pivoting betiieen the open position shown and a closed
position. In thc open position, cyclone bui assembly 136
may be accessible, e.g., for emptying or cleaning.

Front portion 1372 may bc pivotally coruiimted to rear
portion 1376 in any suitable fashion In the illustrated
embodiment. front portion 1372 is pivotally connected to
rear portion 1376 by a hinge 1380 for rotation about a lunge
axis 1384 between the open and closed positions.

The openable portion (e.g.. front portion 1372) may be
mounted to (e.g., rotatioually mounted) or rcmovablc from
the remaining portion (c.g, rear portion 1376) at any suit-
able location. As illustrated in lil(iS. Itfia and 110/x the
openable portion may be niounted to the remaining portion
at the second end avail 224 of the cyclone chamber 184. As
illustrated in FICiS 128 to 135. the openable portion may be
mounted to the remaining portion at a location, such as
midway along an axial length of the cyclone but assmnbly
160. If thc openublc portion includes u portion of a sidewall
sc7taratmg thc air trcatmcnt chmubcr (c.g., cyclone chamber
184) fmm dirt collection chamber 188. then opening an end
of the cyclone assembly, including a portion of the ~idewall
(e.g.. some or all of at least one wall extending pamllel to a
cyclone axis of rotation), mother than just a Ibont door or wall
may pcnnit easter removal ol'dcbns (c.g., thc nu«crial in thc
forward part of the dirt collection chamber c;ui fall out when
the cnd is a front cnd and is pivoted upwurdly). Optionally,
at least the portion of common interior wall 226 that divides
cyclone chamber 184 front dirt collection chamber 188 that
extends to dirt outlet 200 is moveable with the openable
portion so as to open dirt outlet 200.

In thc illustrated embodiment of FIGS. 110« anil 110h,
front portion 1372 and rear portion 1376 separate at thc
intcrfacc be(waco cyclone bui assembly 136 and prc-motor
filter chamber 556 lior exainple. fmnt prmtion 1372 may
include cyclone bin assembly 136 except for second end
wall 224, and rear portion may include pre-motor biter
chamber 556 and second end wall 224 of cyclone bin
assembly 136 Accorduigly, in the opmt position, ucccss nuiy
be provided to empty and clean dirt collection chamber 188
and cyclone chamber 184 of cyclone bui assembly 136

Referring to I'l(i 116. in some embodinients handvac 112

may include a handle assembly 300 including handle 484
and suction motor 204. As exemplified. handle assembly 300
and rear wall 1224 of pre-motor filter chamber 556 may be
removable from (cntircly, or pivotally connected to) prc-
motor liltcr chtunbcr 556 as a urn( to access thc prc-motor
liltcrs 1176 and 1180 utsidc prc-motor liltcr ch nnbcr 556,
e g., for cleaning or replacenient. As shown in I'l(i 117. in
some embodiments, lwndle assembly 300 may also be

rcmovably connixtcd to rear mull 1224. Iu altcrnauvc
embodinients, handle assembly 300 may be perinanently
connected to rear wall 1224
Openabie Dirt ( ollection ( hamber

In accordance with another aspect of this disclosure.
v hich may be used by itself or in combination with any one
or morc other aspccm of tlus disclosure, thc supplemental
assembly may have a top and/or bouom opcuablc portion.

As exemplified in I'l(ig 111-113, dirt collection assenibly
ia 140 is shov;n including an upper portion 276 in an open

position. Upper portion 276 may be moveably connected to
(e ., pivotally) or removable from dirt collection assembly
140 in any suitable ntatuter. As exemphfied. upper portion
276 may bc connected to dirt collection chmnbcr 140 by a

ia hinge 1392 for rotation about a lunge axw 1 (uot shown)
between the open and closed positions

Upper portimi 276 may be retained in the closed position
in any suitable fashion In the illustrated exainple. dirt
collection chamber 140 includes a latch 1400 for securin

m upper portion 276 in the closed position Latch 1400 may be
user opcrablc fiir sclcmtivcly rclcasiug upper portion 2'76 lor
movcmcnt to thc open position.

As exemplifie in liIGS 114 and 115. upught section 108
of surface cleaning apparatus 152 is shown including a

cyclone bin assembly 160 ('yclone bin assembly 160 is
preferably openable for accessing cyclone chamber 308 and
dirt collection chamber 141, e.g., for cleaning or emptyin .

Preferably, an upper and/or lower poruou of cyclone bin
assembly 160 may bc opciuiblc. In thc illustratixl cmbodi-

ia ment, upright section 108 includes an upper portion 1408
and a lower portion 1412 As shoivn. upper portion 1408
nmy be nmveably connected to (e g . pivotally connected to)
or removable fmm lower portion 1412 for movement been
a closed position (FILI. 114) and an open position (FICi. 115).

ia Upper portion 1408 may bc pivotally coruicctcd to lower
portion 1412 in miy suitable munncr. In the illustratixl
cmboduucnt, lower poruon 1412 is pivotally txiiuiectcd to
lower portion 1412 by a hinge 1416 for rotation about a

hinge axis 1420 between the closed and open positions
ao Upper portion 1408 may be retained in the closed position

in mty suitable manner. For example, upper portion 108 may
uicludc a rclcasablc catch for sclectivcly sixuung upper
portion 1408 to lower portion 1412 ui thc closed posiuon.
Opcnablc Dirt Outlet;md/or Connimuug thc Cyclone and
Dirt ('oilection ( hamber Volumes

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, the dirt outlet from
thc cyclone chiuuber may bc openablc. For example. thc dirt

c collection chamber may bean openui in a wall, e.g., a wall
sc3tarating an air trcatmcnt chamber mid a dirt collection
clmniber. I'he opening has an outer perimeter defined by the
wall in v;hich the dirt outlet is provided or the walls which
abut the dirt outlet. During use, dirt may get trapped in the

. a dirt outlet or bridge the dirt outlet. During an emptyin
operation, a mall or walls dclinuig a lira( part of thc
pcrunctcr ol the dirt outlet may bc moved rclativc to a wall
or wall» deiining a second part of thc dirt outlet thereby
opening the dirt outlet

aa I'he dirt outlet may be pmvided in a comnion wall
dividm cyclone chamber 184 from dirt collection chamber
188 During an emptying operation, part of the common wall
226 may bc moved. As a result. the portion ol'he cyclone
chamber and thc portion of the dirt collection clrambcr that

aa arc scparatcd by thccommonwa11226 bccomca txinu uous
volume defined by the volume of the portion of the cyclone
clmniber and the volume of the portion of the dirt collection
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chamber that arc scparatcxf by Ihc common wall. If the part
of the common wall 226 that is Inoved comprises part of the
perimeter of the dirt outlet, then the dirt outlet is also opened
when the openable portion of the cyclone bin assembly Is
opened.

It lyill be appreciated that the openable portion may
comprise a part ol (e.g., a Iron( part or wall ol) lhc cyclone
chamber, and/or au cnd or portion ol ihc surface clcanuig
apparatu~ or air treatment assembly and/or dirt collection
chamber. Accordingly. the dirt outlet may be openable
andlor part of the common wall 226 Inay be moveable v hen
the cyclone chamber and/or an end or portion of the surface
clemiing apparatus or air treatment assembly and/or dirt
collection chrunbcr Is opmlcd. For example, Ihc sidewall 226
may bc moved as part ol'pening dlc cyclone chmnbcr
andlor an end or portion of the surface cleaning appanstus or
air treatment assembly and/or dirt collection chamber (e g.,
to clean or empty debris froin the cyclone chanlber or
another part of the surface cleaning apparatus).

Opening the dirt outlet may allow any debris (e.g.. elon-
gatcxl dcbns such as hair) Ihat is caught in Ihc outlet (c.g.,
bndging tlm outlet) to come Ibcc or bc morc easily frccxf.
Opening the dirt outlet when opening the cyclone chamber,
opening an end or portion of the surface cleaning apparatus
or air treatment assenlbly, and/or opening the dirt collection
chamber may allov a user to more easily remove debus
from the device.

As cxcmplifiixl In FIGS. 128 to 135. (hc handvuc 114 nuiy
include a front cnd 1402, a rear end 1404, a ulp mxl 1406,
a bottom end (41(l, a right lateral side 1414, and a left lateral
side 1418

'lhe dirt outlet 2(NI may be opened when a portion or end,
(e.g.. fmnt end 1402, a rear end 1404) of the surfhce cleanin
apparatus (e, handvac 112) is opened. In the illustmted
example, thc dirt outlet 200 Is opened when a (Font cnd 1372
of the cyclone bui assembly 136 is opened, althou h it will
be understood (hut ui other examples miothcr cnd or porlion
of a surface cleaning apparatus may be opened (e.g., a rear
portion). As in the illustrated exainple. the first end or
portion of the handvac 112 may be a first end or portion of
the cyclone assembly 136 (e.g.. a front end and/or an end
comprising an inlet conduit and/or diriy air ullcl).

lhc dirt outlet 200 may bc bc( w Ixn Ihc opcrriblc lira( cnd
or portion 1372 und the rcmauung mnl or pornon 1376 of thc
surface cleaning apparatus Opening the first end or portion
1372 (e.g., removing the first end or rotating the hrst end)
may open the dirt outlet by moving a wall or a portion of a
wall defining an edge or part of the perimeter of the dirt
outlet 200 (cg., u wall in which thc dirt outlet 200 1s formed
or a wall that extmlds up to mi cdgc of thc dirt outlet 200).

lhc dirt outlet 200 may bc at any position m ihc walls of
the cyclone chamber 184. As exeinplified, the dirt outlet 2(10

may be provided in a common svall that divides the cyclone
chamber 184 from the dirt collection chamber 188. As in the
illustrated example. at least a portion of the dirt collection
chamber 188 may be spaced from thc cyclone chamber 184
in a direction tnutsvcrsc to the cyclone axis ol'rotation 1371.
Thc at least a portion of thc dirt collccnon chamber 188 nuiy
face tolvards the cyclone chamber (84 and be separated
fmm the cyclone chamber by a sidewall 226 As exempli-
fied, the dirt outlet 200 may be in the sidewall 226.

The dirt outlet 200 may be at one end of the chamber 184
(c.g.. at or adjacent an cnd wall) amhor adluccnt ihc air inlet
and/or air outlet ol'he chamber 184 (e, scparatcd from thc
mr inlet mid/or air outlet by fess than hall lhc length of thc
chamber or less than a quarter of the length of the chanlber)
In the illustrated example, the dirt outlet 2(l(l composes an

opening in ihc sidewall 226 (liat ex(cods axially uiwardly
into the cyclone chamber 184 from the cyclone chanlber
second end v'sll 224.

At least a portion of the sidev all Z26 Is included in the
openable first (e.g., front) end 1372, and moving the first end
1372 (e... including at least a portion of the cyclone
chamber 184 and/or at least a portion of thc dirt collection
chamber 188) I'rum a closed or clcanulg position as cxcm-
phfied in I'ICig (28, (29 132. 133 and (36 to the open or

io emptying position of I'l(IS. (30. (3(, 134. (35 and (37
moves the portion of the sidev all 226 to open the dirr outlet
200. as exemplified in FICIS. 128 to 135. As exemplified in
FICiS. 96. 110a. and 1106, in some examples, the entire
sulcwall 226 of thc cyclone mid dirt collection chambers

is may bc part of (hc Ibont cnd 1372 mid/or the hinge 1380 msy
be at or adjacent an end (e.. the reanvard end) of the
cyclone chamber 184 andlor the dirt collection chamber (88
(e g., if the dirt collection chamber 188 and cyclone chanlber
184 are not coextensive along the cyclone axis of rotation).

Io Alternately. as exemplified in FICIS. 130, 131. 134. 135 and
137. only a portion of thc sidcw all of'he cyclone mid/or dirt
collection chambers may bc opcncxf. Altcmately, it will bc
appreciated that the common wall Z26 may be Inoveable
with a fmnt wall of the cyclone clwmber (see for example
IIICi 137) ln such an embodiment, it will be appreciated that
the front end or front wall of the dirt collection chamber may
not be opened. Similarly, it will be appreciated that the
conunon wall 226 may bc moveable with a front wall of thc
dirt collection chamber. In w luch case It will be apprccianxl

lo tint the front end or front lvall of the cyclone chanlber may
not be opened
I:xtended l)irt ('ollection (:hamber

In accordance with another aspect of this disclosure.
v hich may be used by itself or in combination with any one

ls or morc other aspects of tlus disclosure, all or a pornon of
thc dirt collection chamber may bc posiuoued forward
and/or rcamard of Uic cyclone chamber. Thc din collection
clmnlber may include at least a portion that is spaced front
the cyclone chamber in a direction transverse to the cyclone

so axis of rotation and another portion that is fonvard and/or
rearward of the cyclone chamber, e.g, that is intersected by
thc co i Iollc axis ol Iota(loll ol through w hlcll a prolix'0011 of
thc cyclone chamber cxtclxls.

Extcnduig lhc dirt collection chumbcr to ulcludc a portion
tint is forv;ard or rearward of the cyclone chanlber may
pmvide an additional volume in which to collect debris
and/or allo~ the diameter of the dirt collection chamber. in
a direction transverse to the cyclone axis of rotation, to be
reduced. Accordingly, thc solumc ol thc dirt collection

o chamber may bc incrcascd without Increasing tlm height of
thc surface clcantng apparatus in a direction transvcrsc Ihc
cyclone axis of rotation llor example. if the cyclone chan&-

ber is a horivontally extending cyclone chamber. then
extendin the dirt collection cluunber to include a portion

. I that is forward or rearward of the cyclone chamber may
aflow a larger dirt collcmtion volume without ulcrcasing ihc
height of thc bandvac mid/or allow for a similar sized dirt
collection chamber while decreasing thc height ol'hc col-
lection chamber and cyclone chamber

so As exemplified in lll(iS. (36 and (37. the dirt collection
chamber ISS includes a first portion that is below the
cyclone chamber and a second portion 1422 that is folward
of thc cyclone chamber 188. The first and second portions
1420, 1422 may bc contiguous. in which case the dirt outlet

os may conuuunica(c with cithcr thc first portion 1420 or thc
second portion (422 As exemplihed, the lower end of the
second portion 1422 coinmunicates with a fmnt end of the
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lirst portion 1420. Altcrnatcly, thc tirst dnd second portions
need not be contiguous, in v hich case a first dirt outlet may
coniuxt Ihc cyclone chamber in air flow conununication
with hrst portion 1420 and a second dirt outlet may connect
thC CVCIOIIC Clialllbcr ill all flow COIIIIIlillllCdtltiii willi SCColltl

portion 1422.
In the exemplified embodiment. second portion 1422 Is

located benveen a hrst (e g, front) end 1390 having a hrst
(e.g.. front) end wall 1394. which is spaced axially forward
of the cyclone chamber lirst cnd 220, dnd cyclone chmnbcr
first end 220. As exemplihed, the lower end of second
portion 1422 may be radially spaced lbom thc cyclone axis
of rotation by at least the same distance as the lov er end of
lirst portion 1420 is radially spaced from dic cyclone axis or
rotation Accordingly, as exeniplified in lhl(i 136, the lower
end of first portion 1420 may have a height H, that extends
betiveen Ihe loiver end of first portion 1420 and the cyclone
axis of rotation that is the same as hei/It H. that extends
between the lower cnd ol'econd portion 1422 and Ihc
cyclone axis of rotation. Alternately. H, may be greater or
less Illaii H

Second portion 1420 has an axially spaced apart second
(e .. rear) end 1396 having a second (e.g, rear) end wall
1398. Accordingly. as exeniplified, second portion 1420 may
extend to the rear end of the cyclone chamber und may
communicate with a dirt outlet 200 provided ar the rear end
of conunon wall 226 Acmirdingly, as cxcmplilicd ui FIG.
13'7. wlmn Ihc front cnd m opcncxl. Ihc cyclone anil Ihc dirt
chamber are concurrently opened and the dirt outlet is also
opened.

It will be appreciated that. as in lhl(iS. 128-135, part or u

majority of the sideii alla of the cyclone chamber and/or part
or a majority of the a(dew alla of the dirt collection chamber
(in addition Io common wall 226) may bc moved when Ihc
front mid is opened.

II will bc apprcciatixl that thc hci ht H, of second portion
in a direction transverse to the cyclone axis of nitation may
be the same as the height of the rest of the cyclone bin
assembly. The height Hs may be such that the cyclone axis
of rotation 1371 extends through hrst portion 1422. In an
a1tcnrdtc ambod nucnt, Ibc cyclone axis of rotu tron 1371 nuty
not cxtmid fluough lirst poruon 1422 but a prolccuon of a
portion of Ihc cyclone chamber may extend Ihrough scixmd
portion 1422. In a further alternate embodiment, the hmght
I la iuay be such that a pmjection of all of the cyclone
chamber may extend tluough second portion 1422
Handvac Cyclone Bin Assembly Bypass

In accordance with miothcr aspect of tins disclosure,
w luch may be used by i(scil'r in combuia tron with miy onc
or morc other aspects ol'lus disclosure, Ihc cyclomc mr
treatment member of the handvac may be bypassed v hen u

supplemental cyclonic bin assembly is provided 'I'his may
prevent accumulation of dirt in the handvac so that the
handvac may have more or all of its dirt collection capacity
a va il ablewhcn d is coruicc (cd lbom the upright ace uon.

Alterna-

telyly or ui addiuon, a pre-motor filter of lmndvac 112 nuiy
be bypassed when a supplcmcntal cyclomc bm assmnbly is
pmvided. I'or example, the supplemental cyclonic bin
assembly may be provided with a pre-motor biter 'I he
pre-motor biter may have a larger surface urea thmi the
pre-motor biter of handvac 112. Accordingly. by bypussin
the prc-motor lilter ol lrdndvac 112, thc prc-motor lilter of
handvac 112 may only bc used in an above floor clcaillllg
mode thereby cxtmiduig Ihc useable time of Ihc prc-motor
filter of handvac 112 before cleaning or replacement may be
needed

Referring to FIGS. 99-101, handvac 112 may uicludc a
prinmry airflow path 1228 and a bypass airflow path 1232
As shown, primary airflow path 1228 may extend from air
inlet 192 through cyclone bin assembly 136 to suction niotor
204. and bypass airflow path 1232 may extend from air inlet
192 to suction motor 204 bypassing cyclone bin assembly
136 In some emboduucnts, bypass airflow path 1232 mdy
ex(cud through thc pre-motor liltcrs of prc-motor liltcr
clmniber 556. and in other embodiments. bypass airtiow path

Ic 1232 may bypass pre-motor tilters of pre-motor tilter chan&-

ber 556. It v'ill be appreciated that the cyclone anChor the
pre-motor filter of the handvac may be bypassed. If both are
bypassed. then the handvac may be used to provide some or
all ol Ihc motive force io draw mr through apparatus 168 but

Is riot dllv all (lett(IIICIII upS(rCaiii Ol IIIC SIIC(loll lliotor.
In the illustrated embodiment, bypass airflow path 1232 is

formed in part by a bypass passage 1236 Bypass passage
1236 may have an upstream end 1238 in airflow conimu-
nicution saith handvac inlet 416, and a downstream end 1240

zc in airflow conununication isith motor inlet 1108. As exem-
phlicd by thc cmbodimmit illustratcxi in FICi. 101, upstream
cnd 1238 may bc fomicd ui a sidcwull ol'midvac nozzle
412, and downstream end 1239 may be fiirnied in a wall of
premotor filter chamber 556. In some embodinients, down-
stream end 1239 may direct air from bypass passage 1236
into upstream plenum 1208 for routin bypass airflow path
1228 throu h pre-motor hlters 1176 and 1180 as shown. In
altcmativc embodiments. downstream mid 1239 may direct
air from bypass passage 1236 mto downstream plenum 1212

Ic for bypassing pre-motor hlters 1176 and 1180
As exemplified. apparatus 168 may include a bypass

valve 1240 for selectively opening and closing primary and
bypass airflow paths 1228 and 1232. Bypass valve 1240 may
be positioned in any one or more of handvac 112, wand 144.

is and supplcmcntal cyclone bin assmnbly 160. mid nuiy take
any suitable form. For cxamplc. In some cmbodimcnts
bypass valve 1240 may uicludc components parts positionixl
in two or more of handvac 112, v and 144. and supplemental
cyclone bin assembly 108 ivhich coopemte and uiteract to

dc open and close primary and bypass airflov paths 1228 and
1232.

In Ihc illustrated cmboduncnt b)pass I alvc 1240 is posi-
tioned in uilet nozzle 412 ol'andvac 112. Bypass valve
1240 may bc movable bctwccn a lirst position (FIGS. 99 and
100) in which bypass airflow path 1232 is closed and
prinmry airfloiv path 1228 is open, and a second position
(FICi. 101) in v:hich bypass airflow path 1232 is open and
primary airflow path 1228 is closed

A» cxcmplilied in FIGS. 99-101, b)pass valve 1240 mdy
c uicludc a whccl 1242, a door 1244, and an actuator 1246.

Wheel 1242 may bc rotatably ixinnicted Io nozzle 412 for
rotation about its center. I)oor 1244 may be rigidly con-
nected to wheel 1242 for rotation as one with wheel 1242
For example. door 1244 and wheel 1242 may mtate together

.1 as a unit. As shown, door 1244 and v heel 1242 may be
rotatablc between a first position (FIGS. 99 and 100) in
which door 1244 scale an upstream cnd 1238 of bypass
passage 1236. Snd a second position (FIG. 101) ui wluch
door 1244 seals an air inlet 192 of cyclone chamber 184

sc As exemplified, actuator 1246 may include an upper end
1248 connected to ivheel 1242 radially outboard of the
center of wheel 1242. Actuator 1246 may be movable
vertically between a lowcrcd position (FICiS 99 and 100).
and a raisixi posiuon (FIG. 101). As shown, movuig actuator

ss 1246 from Ihc lowcrcxI position to the raised position mdy
rotate wheel 1242 and door 1244 clockwise which may
move door 1244 to the second position (I'l(i 101) in which
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door 1244 seals mr utica 192 of cyclone ch nnbcr 184.
liurther. moving actuator 1246 from the raised position to the
lowered may rotate ivheel 1242 and door 1244 counter
clockwise v hich may move door 1244 to the hrst position
(FICiS. 99 and 100) in winch door 1244 seals upstream end
1238 of bypass passage 1236.

In some embodiments, actuator 1246 may be biasn( to thc
lowcrcd position (FIGS. 99 mid 100). Conscqucntly, door
1244 and ivheel 1242 may be biased to the first positimi
(lil(iS 99 mid 1(lt)) in which door 1244 seals an upstreani
end 1238 of bypass passage 1236 Actuator 1246 may be
biased in any suitable fashion, such as by a linear coil sprin
1250. In alternative embodiments. wheel 124Z may be
biased clockw isc ui a suitable manner, such as by u torsioiial
spllllg.

Actuator 1246 may have a lower end 1252 which extnids
outside of the airflow path I ower end 1252 may be acted
upon to move actuator 1246 vertically fmm the lowered
position to the raised position for opening bypass airflow
path 1232 and closing primary airfloiv path 1228. As shown,
when handvac 112 is disconucctcd from wand 144 (FIG.
99). bypass valve 1240 may close the bypass airflow path
1232 (e g.. under the bias of spring 1250) I'urther, v hen
handvac 112 is connected to wand 144 without supplemental
cyclone bin assembly 16() (Ii)(i. 10(l), bypass valve 120 may
also close the bypass airflow path 123Z. In each of these
cases. the air entering handvac 112 is directed tluough
handvac cyclone bin assembly 136 to separate dirt (born thc
mrflow. This may pcnnit handvac 112 to opcratc when
disconnected from supplemental cyclone bin assembly 16(l

As shoivn in I'I(i 1(l I, when handvac 112 and cyclone bin
assembly 160 are both connected to wand 144, an upper end
1254 of cyclone bin assembly 160 (handle 1254 in the
illustrated example) may push against actuator lower end
1252 thereby moving actuator 1246 upv ardly. Tins nuiy
rotate wheel 1242 and door 1244 counter clockwisc. open-
ing bypass airflow path 1232 and cloauig pumury airflow
path 12Z8. As shoivn, air exitmg cyclone bin assembly 160

may travel through bypass airtiow path 1232 tov ard suction
motor 204 bypassin cyclone chamber 184. This may pemiit
supplemental cyclone bin assembly 160 to separate and
collect dirt from thc mrflow path instead of handvac cyclone
bin assembly 136. In turn, tlus may udubit dirt acciunulation
in handvac dirt collection chamber 188, which may help to
maximize the available dirt collection capacity of handvac
dirt collection chamber 188 when the user chooses to
discoiuiect cyclone bin assembly 160.

In the illustrated example, lower end 1252 is sloped. Tlus
may permit supplnncntal bin assembly 160 ui be toed uito
w mid 144 and then rotated honzontally towards w;uid 144 to
complctc the connection with wmid 144, whcrcby thc upper
end 1254 of supplemental bin assembly 160 may ride the
slope of lower end 1252 to push actuator 1246 upwardly

Accordingly, bypass valve IZ40 may be actumed to
reconhgure the airflow path through handvac 112 automati-
cally upon connecting aud disconncciing supplemental bin
assembly 160 from airflow conumuucauon with handvac
112. For cxamplc. bypass valve 1240 may bc biased to close
bypass airflow path 1232 whenever handvac 112 is not in
airfloiv communication with supplemental bin assembly 16()

so that the air treatment member of handvac 112 may
separate dirt from the airflow. Similarly, bypass valve 1240
may bc conligurcd to opni bypass mrflow puth 1232 and
close primary airflow path 1228 whcncvcr hundvuc 112 is in
mrflow conmiurucauon with supplemental bui assembly 160
so that the air treatment member of handvac 112 does not
separate and store dirt fmm the airtiow.

Thc follow uig is a description of numerous nnbodimcnts
of surface cleaning apparatus 168. In the figures associated
with some cmbodimcnts, a bypass valve 1232 and'or s
diversion valve 712 may be represented schematically It
will bc apprcciatnl that thc nnbodiments may bc practicixl
using the bypass valves 1232 anrUor diversion valves 712
described above. or other suitable valves

l&eferring to I Ki 102. in some embodiments supplenien-
tal cyclone bin assembly 160 may include one or more

1 I i
prc-motor Iiltcra 1256 (hcrcin after referred to as prc-motor
filter 1256 in the singuLar) positioned in the airflov path.
Prcfcmbly, pre-motor liltcr 1256 is positioned downstream
of cyclone chamber 3()8 As shown, pre-motor filter 1256
may bc positioned between cyclone chamber air outlet 320
and outlet passage 476.

In some embodiments, pre-motor filter 1256 may separate
fine dirt particles fmm the airflow in substitution for the
pre-motor filters 1176 and 1180 of handvac IIZ As shown.

io bypass valve 1232 may du crt air from supplcmcntal cyclone
bin assembly 160 into a bypass airflow path v hich bypasses
handvac cyclone bin assembly 136 aud prc-motor lilicrs
1176 and 1180 lior example. downstream end of 1239 of
bypass passage 1236 nuiy direct thc bypass airflow pafli
1232 to dov'nstresm plenum 1212 for bypassing pre-niotor
liltcrs 1176 mid 1180.

It will be appreciated that a pre-motor filter will have a
certain filtering capacity of tine particles at which point the
filter should be cleaned or replaced l3y incorporating a
pre-motor filter into the supplemental cyclone bin assembly
160. and using tlus liltcr whenever the supplnncntal cyclone
bin assembly 160 is connected to the handvac. the hlterin
capacity of thc handvac pre-motor liltcrs may bc prcscrvixk
This may permit extended use of the handvac pre-niotor
liltcrs before they require clcmiing or rcplaccmnit.

It will also be appreciated that there will be a nieasurable
pressure drop across a pre-motor filter placed in an airflow
path If positioned in series, too many filters may pmduce a

ao pressure dmp that materially reduces air flow at the dirty air
ut(ct. By Iiltcring thc airflow altcrnatcly by thc supplemental
pre-motor filter IZ56 and by the handvac pre-motor biter
when thc handvac is used without assembly 140, 160
attached thc operational life of thc handvac prc-motor filter
nmy be extended

As exemplified in the alternate embodiment of lil(i lt)3,
surface cleaning head 104 may include a second suction
motor IZ58. Second suction motor 1258 may operate in
parallel w ith or altcrnatcly instead ol handvac suction motor

o 204 when handvac 112 is attached ui flow commuiucation
with surface clcanuig head 104. For cxamplc, a ponion ofair
exiting supplemental cyclone bin assembly 16() may proceed
to liandvac suction motor Z04 and a different portion may
proceed to second suction motor 1258. In the illustrated

. a embodiment. a second airflow path 1260 from diversion
valve 712 to siwond sucuon motor 1258 is I'ormcd by sn
airflov conduit 1262 wluch connects diversion valve 712 to
surface c(carting head 104.

As slmv'n, when supplemental cyclone bin asscunbly 16(l
aa is in airflov; communication v ith handvac 112, the airtiow

path extends tluough the air treatment member(s) of supple-
mental cyclone bin assembly 160 (e.g.. cyclone chamber
308 mid prc-motor filter 1256) and then divides uito two
parallel air flow paths 1232 mid 1260. Bypass airflow pafli

as 1232 directs onc portion of thc airflow to the handvac
suction niotor 204 bypassing handvac cyclone chamber 184
(and optionally bypassing handvac pre-motor filters 1176

Dyson Ex1001 
Page 170



US 11,910,9113 B2
49

and 1180), mid second airflow path 1260 directs a scnmd
portion of the airtlolv path to the second suction motor )258
in head 104.

It ivill be appreciated that suction motors 1258 and 204
operating in parallel may generate greater suction at surface
clemling head 104 than any one of suction motors 1258 and
204 may gcncratc opcratulg alone. Tlus may ulso permit
supp)cmental cyclone bin 160 to ulcludc a prc-motor Iiltcr
)256 having greater surface area than the pre-motor filter of
the handvac, where the additional pressure dnlp due to the
use of two pre-motor hlters nlay be compensated for by the
enhanced suction generation of the parallel motors 1258 and
204.

As cxcmpliiiixl in thc al(erne(c nnbodunnlt of FIG. 104u,
supp)cmental sucuou motor 160 muy include a scnmd
suction motor IZ58 which may openste in the same way as
the embodiment of I'IG 103. Second suction motor )258
may operate in parallel with handvac suction motor 204. I 'or
example. a portion of air exiting supplemental cyclone
chamber 160 may proceed to handvac suction motor 204 and
a difli:rent portion may procccx) to second suction motor
1258. In the illustrutcd embodiment, a scmond mrflow path
)260 from outlet passage 478 to second suction motor )258
is filmled by an airflow conduit )262.

As shown. when supplemental cyclone bin assembly 160
is in airflow communication v ith handvac 112, the airtlow
path extends through the air treatment member(s) of supple-
mental cyclone bul assembly 160 (c, cyclone chmnbcr
308 mid prc-motor Iiltcr 1256) aml fllcn divnlcs ultu two
parallel air flow paths )232 and )260. I)ypass airihlw path
)232 directs one portion of the airtiow to the handvac
suction motor 204 bypassing Imndvac cyclone chamber 184
(and optionally bypassing handvac pre-motor filters 1176
and 1180), and second aitflow path 1260 directs a second
portion of thc alrflow path to thi: scconil sllction nlotiir 1258.

As shown, senind sucuon motor 1258 muy bc positioned
below dttt coflccuou chamber 140 and cyclone chamber 308
of supplemental cyclone bin assembly 160, and second
suction motor 1258 may be vertically aligned above surface
clemling head 104. This may help to lower the center of
gravity of the appamstus 168 for enhanced stability against
tippulg.

In some nnbodunmlts, a prc-mo(or tilter may bc posi-
tioned ul each of bypass airflow path 1232 and scnmd
airfloiv path 1260. as shown For example, a pre-motor biter
)256 may be positioned in the second airtlov path )260
between outlet passage 478 and second suction motor 1258,
and bypass airflow path IZ32 may direct the airflow tluough
handvac prc-motor Iil(crs 1176 and 1180. hl thc illustrutcd
cmbodimcnt, prc-motor Iiltcr 1256 is shown positioned
below dirt nil)ection chmubcr 140 of supp)cmental cyclone
bin assembly 160

In alternative embodiments. air exiting cyclone chan)her
308 may pass t)trough a common pre-motor filter before
dividing betii een the second airflow path 1260 and bypass
mrflow path 1232. For example, ul FIG. 104b prc-motor
Iil(cr 1256 is shown positioned downstrcum of cyclone
chamber 308 und upstream of outlet passage 478. As shown,
bypass airflow path 1232 may bypass handkac pre-motor
filters 1)76 and )180 I'his may permit the (iltration capacity
of handvac pre-motor filters 1176 and 1180 to be preserved
for use when supplemental cyclone bin assembly 160 ls
disconiwctcd I'rom airflow conumuucution wi(h handvac
112. In altcnlauve embodiments, pre-mutor Iiltcrs 1176 and
1180 may bc positionixl ln the bypass ulrflow puth 1232.

As exemphtied in I'l(i )0511 dirt collection chamber 140
and cyclone chamber 308 may be removable as a sealed unit
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from wand 144 imd snond suction motor 1258. For
exon)pie, second suction motor )258 may be mounted or
removably mounted to ivand 144 so that dirt collection
clmnlber )40 and cyclone chamber 308 may be removed
v bile second suction motor 1258 remains mounted to wand
144 This may permit cleaning and/or emptying of dirt
collection chamber 140 and cyclone chamber 308 (c.g..
carrymg thc siunc to a garbage bul to dump their contents)
without having to carry second suction motor )258 (which

ia nmy have a non-trivial iveight) Also, assembly )60 may be
removable as a unit to convert the apparatus to a lightweight
or above floor operatin mode.

As exemplified in FIG. 118, the air treatment members of
hundvac 112 and supplcmcn(ary cyclone bin assembly 160

ls may opcratc ln parnllcl. For cxiunplc, handvac 112 and
supplementary cyclone bin assembly )60 may separate dirt
from nnitually exclusive portions of the airflow entering
dirty air inlet )24

In the illustrated example. i(and 144 may define two
lc airflow paths. A first airflolw path 1428 may be formed by a

Iirst division of wand 144 mid may direct airflow moving
therein to supplcmcntal cyclone bin assembly 160 for clean-
ing, and then from supplemental cyclone bin assembly )60
to bypass airflow path )232 of handvac 1)2 A second
airtlow path 1432 may be filnned by a second division of
v and 144 and may direct airflow moving therein to primary
airflow path IZ28 of handvac 112 for cleaning by cyclone
bin assembly 136.

A» cxcmpliliixl, dir(y mr cntcring dirty air inlet 124 may
la divide into uvo airflows at wand upstream end 360 and then

travel through the Iirst and second airflow paths 1428 and
)432. I)irt may be separated from each airflow stream by a
difl'erent one of supplementary cyclone bin assembly 160
and handvac 112. In the illustrated embodiment, the two

ls airflov s may rccombinc in prc-motor Iiltcr chiunbcr 556.
For cxamplc. (hc two airflows muy rimombinc at (hc
upstream plenum 1208 so tha( both mrflows pass tluough
pre-motor filters )176 and 1)80 befilre exiting through
suction motor 204. In alternative embodiments, the hvo

sc alrflows may recombine at the downstream plenum 121Z.
For example. supplemental cyclone bin assembly 160 may
huvc its own prc-motor filter for Iiltcnu thc air ol thc first
airflov path 1428.

In some cmbodimcn(s. surface clcanulg appamtus 168
nmy include two or more suction motors operatmg in series
In one aspect, this may enhance the suction at dirty air inlet
124 and/or compensate for suction loss from additional or
higher efficiency air treatment members.

Rcfi:rring to FIGS. 119u mid 119b, a second sucuon motor
c 1258 nuiy bc positioned in tlm airflow path bctwcen dirty air

ut)ct 124 and handvac 112. For example, second suction
motor 1258 may be a dirty air suction motor positioned in
surface cleaning head )04 As shown, dirty air entering dirty
air inlet 124 may be drain) tluough second suction motor

.1 1258 before the airflow is cleaned by supplemental dirt
collection chamber 160 and/or handvac 112 and dischargixl
through handvac suction motor 204.

Rcfi:rring to FIG. 120, second sucuou motor 1258 may bc
a clean air nxltor positioned downstream of handvac suction

sa motor 204. As exemplified, motor outlet 1))2 of handvac
suction motor 204 may be fluidly connected to second
suction motor 1258 in surface cleaning head 104 by an
airflov path 1436. As shown. airtlow path 1436 may bc
fornax! by a conduit 1440.

ss Rcfi:rring (o FIG. 121ir, in some embodiments sixond
suction motor )256 may be positioned in supplementary
cyclone bin assembly 160. liar example, second suction
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motor 1258 may be posiuoncd below dir( iaillcction cham-
ber 140 As shown, airflow path 1436 front motor outlet l(12
may direct air from suction inotor 204 to second suction
motor 1258 in supplementary cyclone bin assembly 160. I 'or
example. conduit 1440 may extend from motor outlet 1112
to second suction motor 1258. Conduit 1440 may take any
suitable form. For example, tainduit 1440 may bc a 0 id
conduit as shown. Altcma(ivcly, FI(h 121b shows;ut
embodiment where conduit 1440 is a flexible hose.

In some embodiments, when handk ac is connected v ith
supplement cyclone bin assenibly 160, handvac 112 may not
be positioned in the airflov path through the surface clean-
in apparatus. For example. air enterin ~ the dirty air inlet
124 of the surface cleaning head mdy bc cleaned by thc
supplcmcntary cyclone bui assembly 160 and discharged
without ever passing thmugh lmndvac 112. In this v ay,
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 some embodiment, as exemplified in FICI. 122, the
handvac may bc bypassed when assembly 160 is auached to
upnghi section 108 As cxmnplflicd, air en(cong dirt mr inlet
124 may move through wand 144 to supplemental cyclone
bin assembly 160 and be dischar ed without nnlving
through handvac 112. I'or exaniple, the airflow path through
surface cleanin apparatus 168 may direct all air from ihrty
air inlet 124 tltrough wand 144 to cyclone chamber 308 to
outlet passage 476 Io second airflow path 1260 to suction
motor 1258 ol'upplcmcnial cyclone bm assembly 160,
which may discharge the air to the outside envinmment.

gtill referring to Iiiti 122, in some embodiments there
may be a plunllity of suction inotors in series In the
illustrated embodiment, surface cleaning head 104 includes
a suction motor 1258 positioned in the airflow parh between
dirty;ur inlet 124 and wand 144. In al(cmanvc cmbodi-
men(s. suction motor 1258 may be Ihc only suc(ion motor in
the airflow path.

While the above description provides examples of the
embodiments, it ivill be appreciated that some features
and/or functions of the described embodiments are suscep-
tible to modification without departing from the spint and
pnnciples ol opera(ion of Ihc dcscribix( embodunmi(s.
Accorduigly. what has beni described above has been
inicndcxl Io bc illus(relive ol the uivcnlion and non-limtling
and it will be understood by persons skilled in the art that
other variants and modifications inay be made v ithout
departing from the scope of the invention as defined in the
claims appended hereto. The scope of the claims should not
be luni(ed by the prcfcrrcd embodimcn(s and cx;unplcs. but
should be given Ihc broadest uticrpreiauon consistent with
the descnp(ion as a whole

'(lie invention clainted is:
I A surface cleaning apparatus comprising.:
(ai a hand vacuum cleaner having a front end bavin a

dirty air inlet, a rear end. a clean air ourlet. Bn upper
03rd, B lowix Cild, B CYCloilC Uiiit CoilipilSiit B CVcloilC

clmmbcr having a cyclone axis ol'rotation Ihat cxtcnds
in a forward/rearward direction. a suction mo(or and
fan assembly havmg a suction niotor axi ~ of nltation
and a pistol grip handle:

(bi a surface cleaning head having a front end. a rear end,
a dirty air inlet and a surihce cleanin ~ head air outlet,
Bird,

(cj a rigid mr flow condui( wluch, when moun(cd to thc
sUi face'lcaiiitig licad Bird Ilic Iidiid vBcilUilt clcaitcr,
extends benveen the surface cleaning head air outlet
and the dirty air inlet of the hand vacuum cleaner,
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whcrcin the pis(ol grip handle has a pistol gnp por(ion and
an end that is mounted to an outer wall of the hand vacuuni
cleaner at a location reatlvard of the front end and foovard
of a rear end of the suction motor and ivherein a plane that
is transverse to the cyclone axis of rotation extends throu/I
the pistol grip portion and the hand vacuum cleaner at a
loca(ion rearward of thc front cnd and forward of a rear cnd
of Ihc suc(ion motor,
wherein the dirty air inlet of the hand vacuum cleaner is

Ic removably drivingly mountable to a doivnstream end of the
rigid air flow conduit whereby when the hand vacuuni
clemter is mounted to the downstream end of the rigid air
flov conduit, the pistol grip handle is a driving handle for the
SilifaCC cictiilliig tippilr'dIUS, Bird

ii whcrcin when Ihc hand vacuum cleaner m posiuoned wifll
the front end of the hand vacuum cleaner in front of the rear
end of the hand vacuum cleaner and the dirty air mlet faces
forwardly, the cyclone axis of rotation is generally horizon-
tal.

20 2 The surface cleaning apparatus of claim I wherein the
cyclone unit is rcmovably mountablc as part of thc hand
vacUiiiil clcdiici;

3 llle surface cleaning appamtus of claim I w:herein the
cyclone chamber has a sidewall extending between fmnt and
rear walls of the cyclone chamber and, when the hand
vacuum cleaner is positioned v ith the front end of the hand
vacuum cleaner in front of the rear end of the hand vacuum
clciliicr, (lie cvcioiic axis oi ioIB(toit positioiicil IioilzoiiIallv,
and thc dirty tur utlct faces forwardly, Ihc sidewall cxIcmls

30 generally horizontally and a dirt outlet is provided in a lower
portion of the sidewall and is in communication with a dirt
collection chamber that is exterior to the cyclone chamber

4 The surface cleaning apparatus of claim I w herein the
cyclone axis of rotation is generally parallel to the suction

li trio(or dais of roniiioii.
5 llic surface clcaiung apparatus of claim 1 wherein.

when Ihc hand vacuum cleaner is posiuoncd w ith Ihc Iron(
end of the hand vacuum cleaner in fmnt of the rear end of
the hand vacuum cleaner the cyclone axis of rotation is

do positioned horizontally. the pistol rip handle extends
upwardly and forwardly from the location.

6 Tlm surface cleaning apparatus of claim 1 whcrmn dn
cnclo Bed linger grip arcs is provided on a Ibrw ard side of Ihc
pis(ol grip handle.

7 I'he surface cleaning apparatus of claim I wherein a
pm(ection of the pistol grip handle in a direction transverse
to the cyclone axis of rotation intersects the suction motor
and Ian assembly.

8 Thc surhice cleaning apparatus of claun 1 whcrcin a
0 pro(ccuon of Ihc pistol grip handle ut a dircc(ion Iransvcrsc

to Ihc cyclone axis of ro(ation in(crace(s a housuig ol Ihc
suction motor and fan assembly

9 I'he surface cleaning apparatus of claim 2 further
comprising a pre-motor filter. wherein the pre-motor filter is

. 3 accessible v:hen the cyclone unit is removed
10. Thc surface claiming apparatus ol'claim 9 whcrcin Ihc

prc-trio(or Iillci llBs d Ilcigllt iii B ilircctioil traiisvcrsc 10 flic
cyclone axis and thc height is larger Ihan a diamclcr of Ihc
cyclone

sc I I. I'he surface cleanin apparatus of claini if) further
comprising a dirt collection chamber that is exterior to the
cyclone chamber and a line that is pamlllel to the cyclone
axis extends tluough Ihc dirt collcclion chamber aml Ihc
prc-motor Iiltcr.

Si 12. A siiifBcc cletiillilg iippiil'dIUs coilipilsiilg:
(ai a hand vacuum cleaner having a front end having a

dirty air inlet, a rear end, a clean air outlet. an upper
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Cnd, B low ix cnd, B cvclonc Unn conlpl1snl B cvclonc
chamber having a cyclone axis of rotation that extends
in a forward/rearward diriwuon when Ihe dirty air inlet
faces foiwardly, a suction Inotor and fan assenlbly
lulving a suction motor axis of rotauon;uld a pistol np
handle

wherein the suction motor axis of rotation is enemlly
parallel to the cyclone axis of rotation:

(b) a surface cleaning head having a front end. a rear end,
B dlrlv'lr inlet dnd B CICBnnlg hcdd dn iiU11CU Bing

(c1 a rigid air flow conduit which is mountable between
thc clcamn head mr outlet Bnd B himd vacuum clcancr
air inlet. the ngid air flow conduit having, a longitudi-
nidlv cxtcndnlg condUII Bald

wherein. Ivhen the hand vacuum cleaner is mounted to the
dmvnstream end of the rigid air flow conduit. the handle is
a driving handle for the surface cleaning apparatus and the
longitudinally extending conduit axis of the ri id air flow
conduit ls parallel lo Ihc cyclone axis of rotation, alxl
whcl'Cln lhc pistol grip handle cxtcnds gcniuidly IBdlJliy
away from an outer wall of the hand vacuum cleaner at a
location rearward of the front end and forward of a rear end
of the suction motor

120 The surface cleaning apparatus of claim 12 further
comprising a pre-motor filter, wherein. when the hand
1 acuum clcancr m mounted Io the downstream cnd of thc
rigid air flow mindult, a prolccuon of thc lon ltudulully
extendin conduit axis intersects the pre-motor tilter

14. I he surface cleaning apparatus of claim 12 v herein
the cyclone unit is removably mountable as part of the hand
vacuum cleaner.

15. The surface cleaning apparatus of claim 12 wherein,
when Ihc hand vacuum clcancr Is mounted 10 Ihc down-
stream cnd of thc rigid Blr flow conduit Imd v hcn lhc hand
vacuum cleaner is positioned with the front end Of the hand
vacuum cleaner in front of the rear end of the hand vacuunl

54
clciulcr, fllc sUcnon nlotol'xis of Ioldnon ls vcrncallv
spaced frum thc longitudimilly exlmldulg conduit axis.

16. The surface cleaning apparatus of claim 12 wherein
the cyclone chamber has a sidewall extending between front
and rear walls of the cyclone chamber and, when the hand
vacuum cleaner is positioned v ith the front end of the hand
vacUIIBI clcBncr nl front of Ihc Ical cnd ol lhc Iuunl 1Jcuunl
clcancr, thc cyclone axis of rotation is posiuoned horizon-
tally. and the dirty air inlet faces forwardly, the sidewall
extends generally horizontally and a dirt outlet is provided
in a lower portion of the sideivall and is in communication
with a dirt collection chamber that is extenor to the cyclone
chiunbcI.

17. Thc surface cleaning apparatus ol'laun 1 wherein dn
enclosed finger grip area is provided on a forward side of the
pistol grip handle.

18. The surface cleaning apparatus of claun 1 whermn a
protection of the pistol grip handle in a direction transverse
to the cyclone axis of rotation intersects the suction nlotor
,'llxl fail asseinbly

19. The surface cleaning apparatus of claim 1 wherein a
prolectlon of the pistol grip handle in a direction transverse
to Ihc cyclone axis of rotation inlcrsccls a housulg ol Ihc
suction molor and fan assembly.

20. Thc surface clcanulg apparatus of claim 14 further
comprising a pre-motor biter. wherein the pre-motor filter is
accessible v;hen the cyclone unit is removed

21. The surface cleaning apparatus of claim 20 wherein
the pre-motor filter has a hei/It in a direction tmsnsverse to
thc cyclone axis and thc height is larger than a dimnclcr of
lhc cvclonc.

22. Thc surface clcanulg apparatus of claim 21 further
comprising a dirt collection chmnber that is exterior to the
cyclone chamber and a line that is pansllel to the cyclone
axis extends through the dirt collection chamber and the

're-motor filter.
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