
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
US010405710B2

(12) United States Patent
Conrad et al.

(10) Patent No.: US 1034053710 B2
(45) Date of Patent: Sep. 10, 2019

(54) PORTABLE SURFA('E CLEANINC
APPARATUS

(71) Applicant. Omachrun Intellectual Property Inc.,
llanipton (('A)

(58) Field of Classitaication Search
CPC ... A47L 5/24; A47L 5/225, A47L 5/28, A47L

9/0027. A47L 9/0477, A47L 9/12.
(Colltlllucil)

(72) Inventors. Wayne Ernest Conrad, Hampton
(CA), Jason Buyd Thorns, Wclleslcy
Hills. h/IA (US). Sam Liu. Suzhou
(('Nk Amy Kwok, Medway, MA (US)

(73) Assignee. Omachrun Intellectual Property Inc.,
Hampton, Ontano (CA)

(
"

) Notice Subject to any disclaimer. the term of tlus
pa(cut is cxtcndcd or adjustc&1 under 35
U S C. 154(b) by 127 days.

(56)

CA
('4

References Cited

U.S. PATENT DOCUMENTS

1.600,762 A
1 937,765

1/1926 n intey
10 1930 1 cathms

(Colltlllueil)

FOREKIN PATENT DOCUMENTS

1077412 Al 5 1980
1218962 A 1 3 19X7

(Contimied)

(21) Appl. No: 15/498,084

(22) Iiiled: Apr. 26, 2()17

(65) Priur Publication Data

US 2017/0224181 Al Aug, 10. 2017

Related U.S. Application Data

(63) ('ontinuation of application No 14/9(&1,063. tiled on
Dec. 7, 2015. now Pat. No. 9,66),t964, which. is a

(Contuiucd)

(51) Int. Cl.
A47L 5/24
A47L 5/28

(2006.01)
(2006.01)

(('ontinued)
(5/2) U.S. CL

CPC ............. A47L 5/24 (2013.01): A47L 5/225
(2013.01k A471. 5/Zg (2013.01); A47L 9///027

(2013.01),
(Continued)

OTHER PUBLICATIONS

Ahmn Consumei Blog "S Things to consider when buying a
vacuum*', /lated Aug I l. 2016. available at http,'blog ahmu cig 5-

thmgs-to-consider-when-buyi ag-a-vacuum/

(Continued)

/ r/mur) /:'rum/acr Dung Van Nguyen
(74) Anur«ey, .(gea/, «r V/r/«Philip C Mendes de
('ostig iliereskini. Parr I I.P/S E.N.C R l„s rl.

(57) ABSTRACT

A surface cleanin apparatus composes a liand vacuum
cleaner. a surface cleaning head and an air flow conduit
ex(coding from thc surface clcmiin head air outlet to the
hand vacuum clcancr mr uriel. the air tlow conduit compris-
ing a rigid v,and and a flexible suction hose positioned
downstream of the rigid ivand and upstream of the hand
vacuum cleaner air inlet.

17 Claims, 36 Drawing Sheets

Dyson Ex1011 
Page 1



US 10,405,710 B2
Page 2

Related U.S..Application Data

continuation of application No. 14/335,060, filed on
Jul. 18. 2014. now Pat. No. 9314.139.

(56) References (:ited

U S PA'lllN'I')OCUMHNlzd

I.i9i,812 A
1.898,608 A
2.01(,464 A
Z,l(Z,114 A
2.(42,f/34 A
2,fi78110 A
2.731,102 A
Z,(ill,219 A
2.846,024 A
2,91".Ill A
Z.917,1/l A
2.93i, 13 A
2.942,691 A
2.942,692 A
Z 946451 A
2.9(2,330 A
2.981,369 A
3.032,9(4 A
3.08(,221 A
3.130,1(7 A
3.200,568 A
3.204,772 A
3.217,469 A
3.269,097 A
3.320,727 A
3.172,532 A
3.426,(13 A
3.(18,81( A
3.(lo,fi49 A
3.(43,325 A
3.(61,824 A
3.582,616 A
3.67(,401 A
3.684,093 A
3.822,533 A
3, N')8,068 A
3.933,450 A
3.988,132 A
3.988,133 A
4.O)/,381 A
4.187,088 A
4.218,805 A

3/1931
2 1933
9/193(
3/1939)
2/1951
5 1954
L/19(6

10/19(7
8 19(8

11/1959
12/19(9)
5/1960
6 1960
6 19GO
7/1960
9 lof/O
4/1961
5/19G2
4/1963
4 1964
8 19GS
9/196(

11 lof/S
8/1966
5/19G7
3/1968
2 1969
7/1970
9/1970

12 1970
2/1971
6 1971
7/1972
8 1972
7/1974
8/197(
I 1976

10 1976
Io 1976
6/1978
2 1980
8/1980

Wanng
Alexander
Saint-Jacrtues
Van longeien
Darts e( «I.
M ad son
James
9 'cnzl
Bremi
Ro"ers
I-'i"ans

S(ephenson e( al
Dillon
Benz
('ullcton
Winslow
Yellon et al
Racklyeo
Kelly
Kclsall et al
McNeil
Ruxton
Eckeit
Geunan
Fm icy et al
C'ampbell
Bauer
Pe(eison et al
Porsch et al
Hanuick
I ioman
Vv'ioli
C'oides
Kono et al
Oianie
Wtchcil
Peiceuaut
Oranje
Schady
lhtzler
Hodg(on
Dtiizlei

(51) int. Cl.
A47L 9/00 (2006.01)
A47L 9/04 (2006.01)
A47L 9/32 (200G.OI)
A47L 9/16 (200G. 01)
A47L 9/24 (200G.OI)
A471. 9/28 (2006 01)
A 471. 5/22 (2006 01)
A47L 9/12 (200G.01)
A47L 9/30 (200G.01)

(52) U.S. CI.
CPC ........... A47L 9/0477 (2013.01): A47L 9/12

(2013.01): A47E 9/1608 (2013.01): A47L
9/1666 (2013.01), .447L 9/1603 (2013.01),

A47L 9/1691 (2013.01)i A47L 9/246
(2013.018 A471. ip/2057 (2013 01); A471. 9/30

(2013 01): A471. 9/3ZZ (2013 01)
(58) Field of Classificatiun Search

('PC 447J, r)/1608: A471, 9/166/i A471 r)/1683
A47J r)/1691. A471 9/246. A471 r),/2857

A47L 9 30: A47L 9/322
See application file for complete (earch history.

4,236,903
4,307,48 A
4.373,228 A
4,3ti2,N04
4.4OO,OON
4,486.207 A
4.494,270 A
4,(23,936
4,678,588 A
4.700,429 A
4.744,9(8 A
4.778,494 A
4,826.51( A
D303,(73 8
4,853,008
4,8(3,011 A
4,85.".111 A
4.90(,342 A
4.944,780 A
5,078. 61 A
5.080,697 A
5,090,9i6
5,129,12 A
5.224,238 A
5230,722 A
5.254,019 A
5,2f)7.371 A
5.287,591 A
5,30i,(38
5,309,fio1 A
5,347.679 A
5 3G3, 3( A
SA81,780 A
5 (04970 A
5.599,365 A
Dltio,033 S
5,755,096 A
5,81(.87N A
5.858,038 A
5.858,043 A
5,893,938 A
5.935,279 A
5 9)50,2i4
5,970,(72 A
f),071.09( A
G.071,321 A
6.080,022 A
6,094,77 A
6.122,796 A
6,210,469 Bl
6.221,134 Dl
f),228.260 Bi
G231,645 Bl
6.251,296 Dl
6260,234 BI
6.295,692 Dl
6,34(,408 Bl
6406,505 Dl
f),434. 8( Bi
G.440,197 Bl
6,(02,2ig B2
6,(19,810 B2
6.531,066 Dl
6,(36,0iZ B2
6.55.",612 Dl
f),(53.613 B2
G.SG0,818 Bl
6,(til,'239 Bl
6,(99,338 B2
6,(99,350 Bl
6.61.",316 02
6.62.",539 02
6.625,845 02
6,640,385 B2
6,648,934 B2
G.712,868 B2
G.732,403 B2
G.746, 00 Bl
6.782,583 02

12 19(io
12 1981
2/1983
5 19(i3

10/1983
12 I')84

I/1985
6 19(ii
7 1987

10/1987
(/1988

10/1988
5 I')89
8'1989
8, 19(i')
8 1989
8/1989
3/1990
7/1990
I 19r)2

2 199Z
7 1992
7/1993
7'1993

10/1993
12 199)3
2/1994
5 1994
5 1994
') I')9)4

11'1994
1 / 1996
4 19r)6
2/1997
6 1997
5 1998

10 19i)8
I/1999
1 / 1999
4 1999
8/1999
9 199')

lo 1999
6 2000
6/2000
6/2000
8 2000
9/2000
4 2001
4'2001
5 2001
92001
6/2001
7 2001

10/2001
2 7002
6/2002
82002
8/2002
I 2003
1 i003
3/2003
3 2003
4'2003
4 2003
92003
6 2003
7 2003
7 2003
9/2003
9/2003
9/2003

11 2003
11 2003
3/2004
(/2004
6/2004
8/2004

Malmstcn
Dessig
Dyson
Mcllor
Solymes
Bmll ic
Rttzau et al
Disanza
Shoitt
Mar(in e( al
Pucon
Pattei son
Dyson
htiyamoto et al
Dyson
Dyson
MacAr(hur et al

1. (mani
Dyson
Finke
Dyson
Gmnou et al
Bartlett
Yonkei s
Noschese
Solcr ct al
Rench et al
Bench ct al
Hmnpton et al
Saunders et al
Rench et al
Daneshiar
Ncshat et al
Alday et al
I hei(s ct al
Holi eyman
Vlurakami ct al
Dyson et al
Geise
Dyson et al
Kris(roem Lars
Kilstrom
Ttloirlas
Vr:rkaart
Tiapp et al
Shaberrnan e( al
Behmei
Downham e( al
I okal
Conrad ei al
Conrad et al
Coruad et al
Conrad ei al
Wnght et al
Shidelei
hagm ct al
Oh et al
Vandcnbclt ct al
Coruad et al
&)h et al
Kun
Saunders e( al
Ihui et al
Dyson e( al.
Omshi ct al
Hasko
By(on ct al
Oh et al
Rockwell et al
Sun et al
Lee e( al
Matsrnnoto et al
&)h et al
&'hoi et al
htiuphy et al
htoore et al
Park et al
Oli

Dyson Ex1011 
Page 2



US 10,405,710 B2
Page 3

JSGJ

Bl
B2
Bl
B2
Bl
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
Bl
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2
B2*
Al
Al
Al
Al
Al

'.i82,58(

6. N 1 0, ( 5 fi

6.818,036
6.833,017
6.868,578
6.N74,197
6. 896,7 19
6.929,516
6.968,596
6.976,885
7,113,1147
7.160,346
7,162,770
7.17(,682
7.188,388
7.198,6(6
7.222,393
7 771 871
7.278,181
7,341,611
7. 3 54,468
7B70,387
7.377,007
7.17i,9(3
7.3N),917
7B9(,(i9
7.4Z9,284
7.448,363
7.449,040
7.4K(,l&l
7.488,363
7.547,337
7. (4i,338
7. (63,2911
7.(88,616
7.597,730
7.628,831
7.ido,f&i6
7.770,256
7.i76,120
7. 779, «06
7. 803,207
7. 80 (, f1 04
7,811,349
7.86i,308
7.922,794
7.931, 16
7.938,871
7.979,959
K021,4 (3
8.062,398
8.069,529
8,117,712
8. 146,201
8.1(1,407
8.152,8i
K I (6,609)
S. IGI,599
8.22(,4(6
8.347,455
8.484, 99
8.671,(10
8.67",48
9. 192,269)
9.314,139
9.)Z0,401

2002 00110(0
2002I00110(3
2002)004(64)fi
2002I0062531
2002I00880iS

8"2004
I( I2004
11 "2004
12 2004

3 2005
4I200 (
( 2005
8"200 5

JLI2005
12 "200(
9 2006
LI2007
I I2007
2 2007
." "2007
4 2007
5 "2007
9 2007

10"2007
JI2008
4 2008
5 "2008
5 2008
5 "2008
6 2008
7"2008
9'0(jg

11 2008
II 2008

2 2009
2 "2009
6 2009
6"2009
7I2009)
9 2009

10 2009
12 2009
6"2010
8 2010
8"2010
NI2010
9 2010

1(j 2010
Io 2010

II2011
4 2011
4I2011
(,)2011
7 2011
9) 2011

III2011
12I2011

2 2012
4 "I0 I 2
4 I2012
4"2012
4 2012
4 2012
7"2012
I 2013
7"201
JI2014
3 "2014

11 201(
4 2016
4 I 20 1fi

I 2002
I "I002

4 I 20(L7

5 "2002
7"2002

Conrad el al
I cc
Se unan
Oh ct al
Kasper et al
('nnlad ct al
Coates et al
Brochu et al
Oh et al
Lord
('hmma ct al
Pmk
Davidshofm
Naku et al
Best et al
Takemoto et al
Kalfenberger et al
( hnl
H uns et al
(i)ccnc ct al
Arnold et al
Walker et al
Best
Oh
Blockci ct al
0ll
Oh et al
Rasmussen et al.
('onrad et al
Jeong et ai
Jeong e( «I.
Oh ct al
Kun et al
OJI
Conrad et al
Yon ct al
Gomiciaga-Peieda et al
Buinhmn ei al
Fester
Conrad
Kan ct al
Conrad
I oebig
Nguyen
Conrad
Morphey
Oakh un
I loyd
Courtney
Howe(
Luo et ai
GiolT e( «I.
Dyson et ai
Conrad
('nniad
Gieene
Milne et CJ

Gt)thth et al
Hkan e( «I.
Dyson et ai
Conrad
Han ct al
C'hurchill
('onrad
Conrad et al
('nniad
Hansen et al
0ll
OJI
OhOh.... A47L 9/1683

I( 327 I

4471 9)16

2007/0088079
2007/0088208
2002 Io H 23 I 5

Al
Al
Al

7 2002
7 2002
8 "I002

Oil
Lukac et al
Conrad

References f:ited

U.S. PATENT DOCI JMENTS

2002 01340(9 A I

2002)0178(3 Al
2002/0178698 Al
2002 01 ti69)9 Al
2003I0046910 Al
2003 006f)273 A I

2003)OJOGISO AI
2003 0159'238 A I

2003)0159411 Al
2003/0200736 Al
2004)001088( Al
2004,'0025285 Al
2004 021f)264 A I

200()0081321 Al
200( 011(409 Al
2005)0132(28 Al
2005/0198769 Al
700('0198770 (I
2005I02(2179 Al
200( 02(2180 Al
2006/0026788 Al v

)006'0037172
200f) 0042206 A I

200G)0090290 Al
2006/0123590 Al
200f) 0137304 Al
2006iol 7)06 Al
2006 0137309 A I

2006)0137314 Al
200f) 0156(08 A I

200G)0162298 Al
2006/0162299 Al
ZOOG'OJGNI)22 Al
2006I0168923 Al
2006 02070(( A I

2006)0207231 AI
200f) 0230715 A I

2006)0230723 Al
2006/02 0724 Al
2006)023G663 Al
2006I02(4226 Al
2006 0278081 Ai
2006/0288516 Al
2007 0067944 A I

2007)0077810 Al
2007/007947) Al
2007)0079 8( Al
2007I0095028 Al
2007 0095029 A I

2007/0209 )34 Al
2007 0209335 A I

2007)0271724 Al
2007 02N9089 A I

2007)028926&) Al
2008I00408tG Al
200ti 0047091 A I

2008/Ol 4460 Al
200S 0134462 A I

)00'('017(416 AI
200fi 0178420 A I

2008)0190080 Al
2008I0196194 Al
2008)0301903 Al
2009/010063) Al
2009) 01136(9 Al
2009)0144932 Al
2009 0165431 A I

2009)0205(60 AI
2009I0205161 Al
2009 020(29)8 A I

2009 0209666 A I

2009 026(Ni A I

2009)0282639 Al
2009)0300874 Al
2009/0300875 Al
2009/0307564 Al
2009/030786) Al
2009 0307864 Ai

9 200Z
11 700)
12/2002
12 200Z
3I2003
4 2003
6/2003
8,2003
8 2003

10/2003
I/2004
2I2004

11 2004
42005
6 200(
6 200(
9/2005
9/2005

I JI2005
11 200(
2/2006

02006
3 2006
5 2006
6/2006
6 2006
6I2006
6 2006
6/2006
7 2006
7 2006
7/2006
8/2006
8I2006
9 7006
9/2006

10 2006
lo 2006
10/2006
I 0/2006
I JI2006
12 2006
12/2006

3 2007
4 2007
42007
42007
5I2007
( 2007
9/2007
9 2007

ll 2007
12 2007
I I/2007
2I2008
2 2008
6/2008
6 2008
7 2008
7 2008
8/2008
8I2008

12 2008
42009
( 200')
6 2009
7 2009
8/2009
8I2009
8, 200')
8, 200')

10 200')
11/2009
I I,2009
12/2009
12/2009
12/2009
12 2009

&)h

Oh et al
Oh et al
&)h

Lee e( al
Choi ct al
Tsen
&)h

Hansen et al
I

Hitzelber er et al
McCounick e( al
Shave& et al
hiilligan et al
('onrad
Yau
Lee el al
Jung et al
Oh et al
Oh ct al
Fr(chai

Choi
Alnold ct al
Lau
Fester et al
)cong ct al
.)cong el al
)cong ct aJ
Coruad et al
Khahl
Oh et al
North
Oil
Lee e( al
ivm saon ct al
Arnold
&)h et al
Kun et al
Hiul ct al
Oil
.leon
Han ct al
Sinvalski
Kltamura ct al
Gogel et al
Min et al
Oh et al
Kun el al
Mon ct al
&"onr ui
('onrad
Hakan et al
Yac oh l
Oil
Beskow e( al

guycll
&"onr ui
Jensen et al
Coruad
Cnnrad
Oh et al
Conrad
Cunningham et al
Bales el al
icon ct al
Yoo
()h
Coruad
Conrad
Hyun ct al
H cllbcrg ct al
Dyson ct al
Dyson et al
Tian et al
Inge el al
Vedanth un e( al
Milne et al
By(on

A47L 5G2
1(I(34

Dyson Ex1011 
Page 3



US 10,405,710 B2
Page 4

3563 )References C:ited

U.S. PATENT DOCI JMENTS

2009103082(4 Al
2009103139)ifi Al
2009103139(9 Al
2010 008)4(9) Al
201010132319 Al
201010114150 Al
2010 017(217 Al
201010212104 Al
201010224073 Al
201010229321 Al
2010 OZ29328 A 1

2010,0I42210 Al
2010102431(fi A)
2010 0293745 Al
20101029986( Al
201010299866 Al
201110023261 Al
2011 0146024 Ai
201110168332 Al
201),102fl9719 Al
2012 0060322 Al
201210216361 Al
201I,OI22245 Al
201210222260 Al
ZOIZ OZ22262 A 1

2012102849(5 Al 1

12"I009
1111009)

12 "2009
4 2010
6 2010
Cv'2010
7 2010
8"2010
%20)0
9"2010
9 2010
%20)0
912010

11 2010
12"IO)0
12 2010

212011
fi 20) I

712011
12,120) 1

3 2012
8 "I0 I 2
%2012
9"2012
9 2012

11"IO)2

Oakh un
( onltctaga-Pcrcda
Gomiciaga-Pereda
Besknw et al
Ashbee et al
Mct cod
Conrad
Conrad
Oh et al
Dyson el ai
('onrad
Conrad
('nniad
Cobuin
Conrad
Conrad
ProlTiu, II et al
('onrad
Done el ai
Han et al
Simonelh et al
Mdhnglon et al
Conrad
C'onrmi
('onrad
lian

et al
et al

A47L (1362
I (13 (3

2013 009)lfH) Al
2013 018(892 Al
2014 0137362 Al
2014'013i363 Al
2014'013i364 Al
2014'0182080 Al
20)410208()fi Al
20)410237757 Al *

4 2013
7 2013
( 2014
5 "2014
5 "2014
7"2014
712014
812014

Saudi
Walkei
South
Wilson
Sltckney et al.
Lee et al
Vise) et al
('nniad

2014'023i (9 Ala 8"2014 Conrad

2014 024(562 Al "' 2014 Conrad

4471 9116
I( 344

A47L 9116
I (1344

A47L 9 2868
15 323

('A
CA
CA
CA
CA
CN
CN
('N
DE
DE
EP
EP
EP
EP
tk
GB
(iB
GB
GD
(iB
(D
C'B
GB
(iB
GB
GD
JP
JP
.)i'P

.)P

2484(87 Al
2(93950 Al
2438079 C
2659212 Al
2593950 C
149)3244 A
1887437 A

202932850 0
87(134 C

4I32382 Cl
04939(0 BI
1200196 Dl
1(9)438fi Bl
2308 60 A2
28)2(31 Bl

700791 A
ill)074 A
2163703 A
216370 D
22fi887( A
2282979 D
236(324 B
2441962 A
24f)6290 A
246G290 B
250803( D

61-131720 A
61131720 U

2000140(33
2010178773 A
2010220632 A

')12005
C) 2008
8,12009
9 2010
112012
5 2004
1,12007
(1201 )

4 1953
3,11994
4 1998
6 12005
4 2009
412011

1112004
12 19(3
4 1968
3 1986
I IDJ88
1 1994

10,11997
71200Z
3 2008
6 2010

10 2012
312015
C) 1986
8,11986
(12000
8 2010

10 2010

IIORI)I(iN PA1 I IN'I'30(:UMI(N'IH

.)p
JP
WO
WO
WO
V)0
WO
WO
WO
WO
WO
WO
V)0
WO
WO
WO
WO
WO
WO

2011)89132
2011)89133 A

9627446 Al
9tl 09121 Al
98/43i21 Al
02117766 A2

2004069021 Al
2006026414 AZ
2008088278 A2
2009026i09 Al
2010102396 Al
2010142968 Al
2010142969 Al
2010142970 ."11

2010142971 Al
20110(4106 Al
2012042240 Al
2012117231 ."11

2014195711 Al

9 2011
%20)1
911996
3,11998

1011998
3 2002
8'2004
3,12006
7 2008
312009
912010

1212010
12 2010
1212010
12,12010

(12011
412012
912012

1212014

O'I'I H(R PU131 IC A1 IONS

('IC('onsumci Reports. "Vacuum Clcancisk ave)table at http. Iwww

consumerrepoits orgrcrorvacuum-cleaners htm
Encl gy Star Market Cn Industry Scnpmg Rcport. Vacuum ('lerner,
Nov 2011, avmlable athttps nwweneigystargovisttes I ENERGY
STAR Scoptng Report Vacuums pdf
International Piehminuy Report on Patenlabihly, dated Sep 16,
2008 for Inlemational application No PCTICA20071000 80
Supplementary European Scaich Rcpoit, dated .)un 16. 2009, as
rccmvcd on thc coirespnndlng EP apphcation No 077)')394 4
Handbook of Au Pollution Prevention and Contuol Buttenvoith-
Heinemann, ISBN 0-7(OG-7499-7: pp 397-404. Copyught s) 2002
Makita 4071 Handy Vuu Instrucuon Mam)el, Handy Vac H, Modei
4071D, punuxi at least as e uly as 1993
Makita BCI,) tlO iJser Manual
International Pret ma nary Exam mat!on Repmt on Intm national apph-
cation No PCTICAOO)00873. dated Oct 2G. 2001
International Semch Repoit and Viutten Opinion received in con-
nection to Inlernauonal patent apphcation No PC:TIC'A20071

002211, dauxi Apr 21, 2008
International Semch Report and Wutten Opinion received in con-
nection to international paten( apphcalion No PCT(C'A2015(
0(06C)l, dated Oct 19. 201(
Fmo-Pro Shmk CordJem Iland Vac Ownei*s Mamial, pubhshed in
2002
Wulten Opinion ieceivixi m connection to International Appltcauon
No P('1 CA20071000380 dated Jul 24. 2(K)7

centeilme (n 6 ) I pa e, Retneved Apr. 19. 2016, from htlp rtw w w
nlcrllanl-webster corn dlctionmy centcrlule
Centerhne Oxford Dmuonanes Oxford(.niveimly Press, n d V'eb
1 Page. Retncved Apr 19), 2016 &https Oumm Oxfnrddlctionarics
corn;usidefinitionrenghsh centre-hne
V)mssteul, I')nc V'*Piolection'* from Math(Voild A )Wolf)am
Web Resouxce Web 2 pages: Retneved Apr 20, 201G .http 'athworldwolfrmn corn Prelection html=
"Pro)ection" Encyclopedia Bntannica Encyclopedia Butannica
Onhne Encyclopelha Dntannicalnc, 2016 Web, I pipe, Reuiesed
Api 20. 2016 hup rbutannica corn topic pioiectron-geometryo.
Thud-Pmly Submission I )nder 3i Cl'R I 290, dated Mm 18, 2016,
for Ll S Appl No 1%33%94(
To(a)Patent Enghsh machine translation ol'P2011189133, pub-
hshed on Sep 29, 2011
Tots)Patent Enghsh machme translation of JP2011189122. pub-
hshcd on Scp 29, 2011
To(a)Patent Pnghsh machine lianslauon of JP20102206 2, pub-
bshed on Oct 7. 2010
Tots)Patent Enghsh rmu:hme tianslauon of JP2000140533. pub-
hshcd on May 23. 2000
Tots)Patent Enghsh machine tianslation of CN2029328(0. pub-
bshed on )i, 2013
Tots)Patent Enghsh machine tianslation of JP61-13 1720, pubhshed
on Jun 19, 19t16

Dyson Ex1011 
Page 4



US 10,405,710 B2
Page 5

f56) References Cited

OTHER PUBLICATIONS

TotalPatent Lnghsh machtne ttanslatton of DPM232382. pubhshed
on Mat 24, 1994
To(alPa(ent L'ngltsh maclune translauon I'R2812831. publtshed on
Nor 8 20((4
TotalPatent En *itch machtne ttansla(ton ot'DF875134C2 pubhshed
on Apr 30, 19s3
To(alPa(ent Engltsh maclune translauon of CN1493244. publtshed
on May g 2004
TotalPatent Engltsh machtne ttanslatton of CN(887437A, pub-
hshcd on .(an 3, 2007

"'ited by exmniner

Dyson Ex1011 
Page 5



U.S. Patent Sep. 10,2019 Sheet 1 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 6



U.S. P.. Patent Sep. 10,2019 Sheet 2 of 36 US 10,405,710 B2

100108

640

620

Dyson Ex1011 
Page 7



U.S. Patent Sep. 10,2019 Sheet 3 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 8



U.S. Patent Sep. 10,2019 Sheet 4 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 9



U.S. Patent Sep. 10,2019 Sheet 5 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 10



U.S. Patent Sep. 10,2019 Sheet 6 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 11



U.S. Patent Sep. 10,2019 Sheet 7 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 12



U.S. Patent Sep. 10,2019 Sheet 8 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 13



U.S. Patent Sep. 10,2019 Sheet 9 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 14



U.S. Patent Sep. 10,2019 Sheet 10 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 15



U.S. Patent Sep. 10,2019 Sheet 11 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 16



U.S. Patent Sep. 10,2019 Sheet 12 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 17



U.S. Patent Sep. 10,2019 Sheet 13 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 18



U.S. Patent Sep. 10,2019 Sheet 14 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 19



U.S. Patent Sep. 10,2019 Sheet 15 of 36 US 10,405,710 B2

100

Dyson Ex1011 
Page 20



U.S. Patent Sep. 10,2019 Sheet 16 of 36 US 10,405,710 B2

388

f04~(

iT i

404

372

Dyson Ex1011 
Page 21



U.S. Patent Sep. 10,2019 Sheet 17 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 22



U.S. Patent Sep. 10,2019 Sheet 18 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 23



U.S. Patent Sep. 10,2019 Sheet 19 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 24



U.S. Patent Sep. 10,2019 Sheet 20 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 25



U.S. Patent sep. io,2oi9 pg 10 405 710 B2

Dyson Ex1011 
Page 26



U.S. Patent Sep. 10,2019 Sheet 22 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 27



U.S. Patent Sep. 10,2019 Sheet 23 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 28



U.S. Patent Sep. 10,2019 Sheet 24 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 29



U.S. Patent Sep. 10,2019 Sheet 25 of 36 US 10,405,710 B2

560

Dyson Ex1011 
Page 30



U.S. Patent Sep. 10,2019 Sheet 26 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 31



U.S. Patent Sep. 10,2019 Sheet 27 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 32



U.S. Patent Sep. 10,2019 Sheet 28 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 33



U.S. Patent Sep. 10,2019 Sheet 29 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 34



U.S. Patent Sep. 10,2019 Sheet 30 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 35



U.S. Patent Sep. 10,2019 Sheet 31 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 36



U.S. Patent Sep. 10,2019 Sheet 32 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 37



U.S. Patent Sep. 10,2019 Sheet 33 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 38



U.S. Patent Sep. 10,2019 Sheet 34 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 39



U.S. Patent Sep. 10,2019 Sheet 35 of 36 US 10,405,710 B2

Dyson Ex1011 
Page 40



U.S. Patent Sep. 10,2019 Sheet 36 of 36 US 10,405,710 B2

100

Dyson Ex1011 
Page 41



US 10,405
1

PORTABLE SURFACE CLEA.(INC
APPARATUS

('I(OSS RlililigliN( E I'0 Rl!I,AI IID
APPLICATIONS

This application Is a continuation of co-pending U.S.
patent application Scr. No. 14/961.063, filed on Dcc. 7,
2015, wluch Is a conunuation ol U.S. patent apphcatlon Scr.
No 14I335,060, filed on Jul 18, 2014, each of vhich Is
herein incorporated by reference in its entirety

FIELD OF INVENTION

1'he specification relates to lmnd carryable surface clean-
ing apparatus. In a preferred embodiment, the hand carry-
able surface cleaning apparatus comprises o portable surface
cleaning apparatus, such as a hand vacuum cleaner or a pod.

IN'I RODU("I'ION 20

The following is not an admission that onythilig discussed
below is part of the prior art or part of the conunon general
knowledge of a person skilled ul Ihc dn.

Vdllous lvpcs ol sorfBcc clcanulg Bppaldnls Blc known.
)urface cleanin apparatus include vacuum cleaners Cur-
rently. a vacuum cleaner typically uses at least one cyclonic
cleaning stage. More recently, cyclonic hand vacuum cleml-
ers have been developed. See for example, U.S. Pat No.
7.931,716 and US 2010/0229328. Each of these discloses a io

hand vacuum cleaner wluch ulcludcs a cyclomc clwlnulg
stage. U.S. Pat. No. 7,931,716 discloses a cyclomc clwuung
sta e utilizing two cyclonic cleaning stages wherein both
cyclonic stages have cyclone axes that extend vertically. US
2010I0229328 discloses a cyclonic hand vacuum cleaner ls
lvherein the cyclone axis extends horizontally and is co-axial
lvith the suction motor. In each of these designs, the cyclone
bm assmnbly Is rmnovablc for emptying. The cyclone bin
assembly is removed logcthcr wuh lhe dirty mr Inlet.
Accordingly. any Inenlber attached to the cyclone bi it assent- 40

bly, such as a cleaning tool, is removed with the cyclone bin
assembly when it is desired to einpty the cyclone bin
assenlbly or the cleaning tool must first be removed In
addition„hand carryable (e g.. pod style) cyclonic vacuum
cleaners arc also known (scc U.S. PBL No. 8,146,201). In ds

tins design. the cyclone bin w nol removable from the pod
vacuum cleaner

SUME LARY
0

llus summary Is lntmldcd to ultroducc the roader to the
nlore detailed description that folloivs and not to linut or
dehne any clainled or as yet unclaimed invention Oneiii'ore

inventions moy reside in any combination or sub-
conlbinotion of the elements or process steps disclosed in ss
dny part of Ibis document includulg ns clamls Biol figures.

According to onc broad aspect, a ponable surface clean-
ing apparatus (e.g, a hand vac or a pod vac) Is provided
wherein the cyclone bin assembly is removably mounted to
a body thereof and at least partially nests v ithin the body io
when nlounted to the body of the portable surface cleaning
apparatus. An advantage of this design is that the cyclone bin
assembly may bc rcmovcd without disconnccung any tool or
accessory conncclcd to thc inlet of Ihc portable surface
clcalung apparatus. A further advantage is lhal lhe volume of ss
the portable surface cleaning appanstus may be reducof by
nesting the cyclone bin assenlbly.

,710 B2

In accordance with tins aspect, there Is provided a hand
carryable surface cleaning apparatus comprising

(a) a body housing a suction motor and conlprising a dirty
:Bi'lllet,

(b) 0 cyclone bin assenlbly removably mounted to the
body, the cyclone bin assembly compnsing a cyclone
bul assembly air inlet in air flow conununicauon wifll
thc dirty iur inlet when thc cyclone bin assembly is
mounted to the body, a cyclone chamber and a dirt
collection chamber. and.

(c) an air flolv path extendin front the dirty air inlet to a
clean air outlet and including the suction motor and the
cyclone chamber.

whcrcin Ihc cyclone bul assembly is at least partially
nested in Ihc body when the cyclone bin assembly is
mounted to the body

In some embodiments. a recess may be provided in a
lower side of the body in which the cyclone bin assembly is
received.

In some embodiments. an upper portion of the cyclone bin
assembly may bc rccmi Ixf in the recess.

In some cmboihmcnts, the cyclone bin assembly air uriel
may be pmvided at an upper end of the cyclone bin
assembly

In some embodiments, a cyclone bin assenlbly air outlet
may be provided at an upper end of the cyclone bin
assembly.

In some cmbodimmlls. ml upper portion of thc cyclone bin
assembly may bc rivcivcd in the recess. and thc body may
comprise a pre-motor tilter positioned above the recess

In some embodiments. a recess may be provided in a
lower side of the body in which the cyclone bin assembly is
received. an upper portion of the cyclone bin assembly moy
be received in the recess and the cyclone bin assembly air
inlet may bc provided al dn upper cnd ol'he cyclone bin
dsscnlblys

In some mnboduncnls, a cyclone bin assembly mr outlet
may be pmvided at an upper end of the cyclone bin
assembly

In some embodiments, the body moy comprise a pre-
motor filter positioned above the recess.

In some embodiments. thc body nuiy compnsc a conduit
cxlcnding lrom lhc dirty mr inlet lo a conduit air outlet and
thc conduit may extend linearly.

In some embodiments. the body may comprise a conduit
extending from the dirty air inlet to a conduit air outlet and
the conduit air outlet nloy extend at an angle to a direction
of airflolv through the conduit and the cyclone bin assembly
dlr ullct alai'xtend In d aiding Iulgkv

In some cmbodimcnls, Ihc body has a carry handle and Ihc
carry handle may remain with thc body when the cyclone bin
assembly is removed

According to another broad aspect, a portable surface
clemling apparatus (e.g., a hand vac or 0 pod vac) is provided
wherein the cyclone bin assembly is removably mounted to
a lower side of the body thereof. An advantage ol'his dcmgn
is that thc cyclone bul assembly may bc removable wlulc thc
cyclone chamber is located dboi c the dirt collection chtun-
ber 1 he cyclone bin assembly is prefembly removable as a
sealed unit other thml the air inlet and air outlet of the
cyclone bin assembly.

In accordance v,ith this aspect. there Is provided, a hand
cilliyitblc surldcc clcdnulg Iipptli'illus coulprlsulg

(0) a body housulg 0 suction motor and compnsing a dirty
air inlet,

(b) a cyclone bin assenlbly renlovably mounted to a lower
side of the body, the cyclone bin assembly comprising
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a cyclone bin assembly air inlet provrdcxl at an upper
end of the cyclone bin assembly and in air flow
conununicanon with Ihc dirty air inlet when the
cyclom: brn assembly rs mounted to dre body, a cyclone
chamber and a dirt collection chamber, and,

ic) an air flow path extendurg from the dirty air inlet to a
clean air outlet and including the suction motor and the
cyclone chamber.

In some embodiments, a cyclone bin assembly air outlet
may be provided at an upper end of thc cyclone brn Iti

assembly.
In some embodiments, the cyclone bin assembly may be

removable as a sealed iuiit other than the cyclone bin
assenibly air inlet and the cyclone bin assembly air outlet

In some embodiments, the body may comprise a pre-
motor filter positioned above the cyclone bin assembly.

In some embodiments, the body may comprise a conduit
cxtcnding from the dirty arr inlet to a condur1 air outlet and
the conduit air outlet nray extend at an angle to a direction
of airflov through the conduit outlet and the cyclone bin io
assembly air inlet may extend in a mating angle.

In some embodiments. the body has a carry handle and the
carry handle may remain w ith the body when the cyclone bin
assembly rs removed

According to mrothcr broad aspeci, a porurblc surlhcc
clemrina apparatus fe g, a hand vac or a pod vac) is provided
wherein the cyclone bin assembly is removably mounted to
the body thereof as a sealed unit other than the air inlet and
air outlet of the cyclone bin assembly. An advanmge of tlus
design is that the dirt collection chamber is closed v.ben io

removed for emptying thereby avoiding spillage ol'collcctcd
dirt as thc dirt collection chamber is moved to a garbage can
or the like for emptying

In accordance with this aspect, there is provided a hand
carryable surface cleaning apparatus comprising: 31

(a) a body housing a suction motor and comprising a chrty
air inlet,

(b) a cyclone bur assembly removably mounted to thc
body, thc cyclone brn assembly compnsing a cyclone
bin assembly arr inlet provided at an upper end of the do

cyclone brn assembly and in air flow communication
with rhe dirty air inlet when the cyclone bin assenrbly
is mounted to the body. a cyclone chamber. a dirt
collection chamber and a cyclone bin assembly air
outlet provided at an upper cnd of the cyclone brn ds

assembly. thc cyclone brn assembly is removable as a
sealed unit other than the cyclone bin assembly air inlet
and the cyclone bm assembly air outlet, and.

ic) an air flow path extendurg from the dirty air inlet to a
clean air outlet and including the suction motor and the so

cyclone chamber.
In some embodiments. an upper poruon of the cyclone brn

assembly may bc rccmvcd ur a cavity of die body.
It ivill be appreciated by a person skilled in the an that a

surface cleaning apparatus nray enrbody any one or more of Ts

the feanrres contamed herein and that the features nray be
used in any particular combination or sub-combination

I)RAWING)
so

The drawin s included herewith are for illustratirrg ven-
ous examples of articles, methods, and apparanrses of the
tcdclung of Ihc presmrl speciiication and arc not intcndcxl Io
hurl( tht: scope of what ls Iailghl ul Bnv wBV.

FIG. 1 rs a lbont perspcctivc view ol a hand carryable st
surface cleanin apparatus, in accordance with at least one
elllboChnleilti

FICi 2 rs a front pcrspccuic 1 icw of the surlhcc clcaiung
apparatus of FICi. I in an upright floor cleaning configura-
non;

lrl(i 3 is a rear perspective view of the surface cleaning,
apparatus of FIG. I rn thc upright floor clearung configum-
tion of FI(i. 2;

FICi. 4 is a partial cross-sectional view taken along line
4-4 m FI(i 2:

FICi 5 is a bottom perspective view of a main body of the
surface cleaning apparatus of FICi I w hcrcrn the cyclone bin
assembly has been removed:

FICi 6 rs a front pcrspccuic 1 icw of the surlhcc clcaiung
apparatus of Fl(i 1 ivith the main body separated fuim a

cyclone bur asscmblv;
lrl(i 7 is a cross-sectional view taken along line 7-7 in

FICT. 6,
lrl(i 8 is a front perspective view of the surface cleaning

apparatus of FICi. 1 with a loiver wall of the cyclone bin
assembly rn an open position,

FICi 9 is a front perspective view of the surface cleaning
apparatus ol'FIG. 1 with rhc mmn body scparatixl I'rom the
cyclone bin assembly. and the loiver wall of the cyclone bin
assembly in an open position;

lrl(i 9B is a bottom perspective vieiv of the cyclone bin
assembly of FICi. 6, ivith the lower v, all in an open position;

FICi 10 is a bottom plan view of the main body of the
surface clcanurg apparatus ol'FICi. 1 whermn thc cyclone bin
assembly has been removed:

lrl(i li is a bottom front perspective view of the surface
cleaning apparatus of lii(i 1 including a partial cutaway to
show a locking mechanism in a locked positron:

FICi. 11B is a bottom plan view of the surface cleanin
apparatus of FICi. 1 with actuators of the loclong mechanism
hl thc locked position.

FICi 12 is a bottom pcrspcctrve view of thc surface
cleaning apparatus ol'FIG. 1 including thc partial cutaway to
show the locking nrechanism in an unlocked position;

lrl(i 12B is a bottom plan view of the surface cleaning
apparatus of FICi. I with the actuators of the locking
mechaiusm in the unlocked position:

FICi 13 Is d front pcrspcctlt t: view of thc surface clcaiung
apparatus of FIG. I wherein the prc-motor lilter assembly is
shown rn an cxplodcd conliguratron,

lrl(i 14 is a front perspective view of the surface cleaning,
apparatus of Fi(i 1 in the upright floor cleaning configura-
tion of FICi. 2 with the cyclone bin assembly separated from
the maui body:

FICi 14B is a front pcrspectivc view of thc surface
cleaning apparatus ol'IG. 1 rn the upright floor clednurg
coniiguration ol'FIG. 2 with a surface cleaning lmdd maneu-
vered to one side;

lrl(i 15 is a rear perspective view of the cyclone bin
assembly:

FICi 16 is a front perspective viev of the cyclone bin
assembly;

FICi 17 rs a parnal cxplodcd front pcrspectivc view ol'thc
suliBcc cliruung hcBd dnd d v'duel,

lrl(i 18 is a partial cross-sectional vieiv taken alono line
18-18 in I'l(i 2 with a locking mechanism in a locked
position:

FICi. 19 is a partial cross-sectional view taken along line
18-18 in FIG. 2 with Ihc locking mccharusm rn an unlockcx)
posifion:

FICi 20 rs a perspciuwc view of the surface clednurg
apparatus of IIICi. I directly connected to the smface clean-
ing head;
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FIG. 21 is an cxplodcd front pcrspect&vc view of thc
surface clearun apparatus of FI(i. 1 in the upright floor
clcaiung conligurat&on of FICi. 2:

FIG. 22 &s a front pcrspccuvc view of flle surlhce clmuung
apparatus of I'l(i I with an attached hose accessory:

Fl(i 23 is a front perspective view of the surface cleaning
appamltus of FICi 2 with the hose accessory detached,

FIG, 24 is a top plan view of the surface cleaning head,
FIG, 25 is a front perspective view of the surface cleaning

apparatus of FIG. 1 w&th an upholstery clemicr accessoryia
ih:Inched.

I 1Ci 26 is a front perspective view of the surface cleaning
apparatus of 11Ci I &vith the upholstery cleaner attached:

FIG. 26B is a front perspective view of the surface
cleaning apparatus of FICi. I with the upholstery cleaner is
attached by a hose;

FIG. 27 is a bottom pcrspcctive vww ol'hc uplx&la(cry
cleaner in a closed pos&1&on,

Fl(i 28 is a bottom perspective view of the upholstery
cleaner in an open position, lo

FIG, 29 is a side elevation view of the upholstery cleaner
&lith a forward portion in a first position:

FIG, 30 is the side elevation view of FICr) 29 with the
forward portion ul a sixond position: and.

FIG. 31 is a front pcrspect&ve view of thc surface cleaning
apparatus of ill(i I in the floor cleaning configuration of
ill(i. 2 &vith the accessory mount and accewsory tools in an
exploded configuration.

l)i&S( RIPI ION Ol'ARIOUS IIMBOI)IMI&N'I'S lo

Nmnerous enlbodinlents are described in this application,
and are presented for illustrative purposes only. The
described embodiments are not intended to be limiting in
any smlse. No embodiment dcscubcd belov, linuis any lc
clauncd apparatus or method and any clam&cd apparatus or
method may cover methods or apparatuses Ihai difli:r from
those described herein 'I'hose skilled in the art will recog-
nize that any of the embodmlents may be practiced v ith
modification and alternation without departing from the so
teachings disclosed herein. Although particular feauires of
Ihe present uivcniion may bc dcscubed with rclcrence lo onc
or morc parucular cmbodunents or ligures. it should bc
unde&a&oui! (hilt sucll fit&&urus alc &lot limited to usage in thc
one or more particular embodiments or figures with refer-
ence to &vhich they are described. Any embodiment
described belov, that is not claimed in thic document may be
the subject matter of another protective instnunent. for
cxtunple, a conunuulg pa&cut application, and Ihc applicmlis,
inventors or owners do noi uliend Io abandon. disclaim or o

dcxfica(c to the public any such &nvention by its disclosure in
this document

1he terms "an enibodunent," "embodiment," "embodi-
ments." "the embodiment,'* "the embodiments.** "one or
more embodiments.** "some embodiments.** and "one s.
mubodimcnt" mean **one or more (but no( all) mnboduncnts
of Ihc present invent&on(s)," unless cxprcssly spccilicd oth-
e&w & ac.

'(lie terms "mcluding," "comprising" and variations
thereofmean "including but not limited to," unless expressly ia
specified otherwise. A hating of items does not imply tlmt
any or all of the items are mutually exclusive. unless
expressly spcciiied othcrw lac Thc tenne "m" '*an" mid "ihc"
mc;m *'onc or morc," unless cxprcssly spiv&lied othcs wise.

Relhrnng io FIG. 1, an emboihmcni of a surface clmuung sc

apparatus (UU is shown In the emlxldiment fllustratwI. the
surface cleaning apparatus 100 is a Imnd carryable or hand-

held vacuum clmuicr. It wifl bc apprec&ated that surface
cleaning apparatus 100 could be carried by a hand of a user,
a shoulder strap or the like and could be in the filrm of a pod
or other portable surface cleaning apparatus Surface clisn-
in apparatus 100 could be a vacuum cleaner. an extractor or
the like All such surface cleanin apparatus are referred to
herein as a hand carryablc surface cleaning apparatus.
Opuonally. surface clcanmg apparatus 100 could bc remov-
ably mounted on a base so as to film&. for example, an
upnght vacuum cleaner, a canister vacuunl cleaner, a stick
vac, a wet-dry vacuunl cleaner and the hke Power can be
supplied to the surface cleaning appamtus 100 by an elec-
tncal cord (not shown) that can be connected to a standard
wall clcctucal outlet. Alicnmlively. or in add&uon, thc power
source R&r Ihc surface cleaning apparatus can be an onboard
energy stowage device. includina. for example. one or more
batteries.

'I'he surface cleaning apparatus IUU conlprises a main
body 108 having a handle 112. a dirty air inlet 116. a clean
air outlet 120 (see for example FIC). 3) and an air flow path
ex&coding Ihcrcbciv'ccn. In thc embodiment shown, the duty
air inlet 116 is thc inlet end 124 ol'conduit 128 Opt&onafly,
the inlet end 124 can be used to directly clean a surface
Alternatively. the inlet end 124 can be connected to the
downstreain end of any suitable hose, cleaning tool or
accessory. including. for example a wand 132 that is pivot-
ally connected to a surface cleaning head 136 (FICi. 2), a
nozzle and a flcxiblc suction hose. In the conligurat&on
illustrated ul FIGS. 2 and 3. Ihc surlhcc clctuung apparatus
I UU can be used to clem& a floor or other surface in a mamier
analogous to conventional upright-style vacuum cleaners.

Referring again to Fl(i. 1. conduit 128 niay pmvide a
suitable connector that is opemlble to connect to. and pref-
emlbly detaclmbly connect to, a lmse. cleaning tool or other
accessory. II w&ll bc apprcciatcd thai, altematcly, thc con-
nimtor may bc pmv&decl on main body 108. Optionally, main
body 108 may I'urther include an electrical connect&on.
Providing an electrical connection may allow cleaning tools
and accessories that are coupled to conduit 128 to be
powered by the surface cleanin apparatus 100. For
example. the surface cleaning appamtus 100 can be used to
provide both power nnd suction to a surface clcmung head.
or other suitable tool.

In thc &flusiratcd emboduncnt, main body 108 includes an
electrical coupling in the form of a female socket member
14U positioned proximate conduit 128 for receiving a cor-
respondin male prong nlember of a hose. cleaning tool
and/or accessory that is connected to inlet end 124. Provid-
ing thc female socket 140 on the elcciuiied s&de ol'hc
clcctncal couphng may help prevent a user I'rom inadver-
tcnlly contacting Ihc clcctrmal contacts In other embodi-
ment~, socket member 140 may include nlale coilnectors. In
such a case, it is preferred that the niale connectors are
de-energized &shen exposed (i.e., when they are not plugged
into a female connector). It will be appreciated that any other
clcctncal connector may bc provided. For example, main
body may lmvc a socket lhr rixiivuig a plug thai is con-
nimted, e.g., by a wire. to mi electrically operable accessory.

'I'he air flov, path extends from dirty air inlet 116 through
an air treatment nlember. The air treatment nlember may be
any suitable member that can treat the air in a decired
manner, including. for example, removing dirt particlec and
debris lrom thc a&r. In the illustrated cxtunplc, ihe air
treatment mcmbcr uicludcs a cyclone bin assembly 144.
Altcrnat&vcly, thc air ucaimeni member can comprise a bag,
a filter, an additional cyclonic cleaning stage and/or other air
treating knolvn in the art. In the illustrated embodiment, the
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cyclone bin assmnbly 144 is rcmovably mounted to mmn
body 108 of surface cleaning apparatus 100 A suction nintor
148 /see Iil(i 4) is niounted within a motor housing 152 (see
lil(i. 5) ofmain body I 08 and is in fluid comimini cation v ith
cyclone bin assembly 144. In this configuration, suction
motor 148 is downstream from cyclone bin assembly 144,
and clean mr outlet 120 is downstream from sucuon motor
148.
( yclone i)in Assenibly

1he tiillowing Is a description of a cyclone bin assentbly ic
that niay be used by itself in any surface cleaning apparatus
or in any combination or sub-combination with any other
feature or features disclosed herein. The cyclone bin assem-
bly compnscs a cyclone chamber whereui entrained particu-
late nlducI is scparatixl front Iul nlconnng dirtv air stinson. I

Separated particulate matter may be stored in a dirt colhx-
tion chamber. As is known in the art. the dirt collection
chamber may be provided as part of the cyclone chaniber
/e.g.. a lower portion of the cyclone chamber) and/or in a
separate dirt collection el(amber that is in conununication Ic
with a cyclone chamber via a din ouilct je.g.. It may
surround all or a portion ol'hc cyclone chmnbcr or be
positioned below a cyclone chamber and separated there-
fmm other than the cyclone chamber dirt outlet)

Referrin to lil(ig 4, and 6-9, in the illustrated embodi-
ment, the cyclone bin assembly 144 includes a cyclone
chamber 156 and a dirt collection chamber 160. As exem-
phiicd, the dirt collection chmnbcr 160 is post( toncxt outside
h.c. exterior to) and substantially below thc cyclone chiun-
ber 156 Preferably, at least a portion, if not all, of the dirt ic
collection chamber 160 is below the cyclone chamber 156.
'I'he dirt collection chamber 160 comprises a sidewall 164,
a first end wall 168 and an opposed second end wall 172

The dirt collection chamber 160 may be emptyable by any
mc;ms known in thc art. For example. the dirt collection ii
cluunbcr may bc rcmov able by itself or as part oi'he cyclone
bin assembly. In such a case, thc dirt colkotion chamber may
be emptyable by inverting the dirt collection chamber (e g.,
inverting a cyclone bin assembly having an open upper end).
Alternately or in addition. the dirt collection chamber may do

be openable concurrently with the cyclone chamber 156 or
alternately by Itself.

As exmnpliiicd, the second dnt collccuon clramber cnd
wall 172 is movcably jc.g . pivotally) coiuuoted to e.g., thc
dirt collection chaniber sidewall 164, for example using
hinae 176 In this configumstion, the second end v all 172 of
dirt collection chamber 160 functions as an openable door to
empty the dirt collection chamber 160 and can be opened as
shown ui FIOS 8 and 9 to empty dirt mid debris Ibom the
interior of the dirt collection chmnbcr 160. The second dirt o

collection chmnber end wall 172 cdn be rctmncxl in the
closed position by any means knov:o in the art. such as by
a releasable latch 180 In the illustrated example, the lunge
176 is provided on a back edge of the end wall 172 and the
latch 180 is provided at the front of the end wall 172 so that a.

the door swings backwardly when opcncxl. Altcrnahvely, thc
hmgc and latch may be in dilfi:rent posi(iona, and flie door
may open in a difii:rmit direction or mmuier. Optionally,
instead of being pivotal or openable, the end ivall niay be
removable sc

In some embodiments, end wali 172 may include a stand
174 for supporting surface cleaning appamnis 100 in an
upnght position.

In thc embodnnmit shown, thc cyclone chamber 156
extends along a cyclone axis 184 mid is bounded by a si
sidewall N6 The cyclone chamber 156 includes an air inlet
188 and an air outlet 192, and a dirt outlet 196 in conunu-

nice(ion with thc dnt collection chamber 160. The air uilet
188, air outlet 192 and dirt outlet 196 may be of any design
known m the art Prefembly, the air Inlet Ng is generally
tangentially oriented relative to the sidewall 186. so that air
entering the cyclone chamber 156 will tend to swirl and
circulate within the cyclone chamber 156. thereby dis-
entrauung dirt and debris Ibom the air flow, bcforc ledvuig
the chamber via thc nir outlet 192. Thc air inlet 188 cxtcnds
alono an inlet axis Z00 that niay differ front the cyclone axis
N4 by an angle 204 I'or exaniple, axis 200 of air Inlet 188
may be perpendicular to cyclone axis 184

In the illustrated example, the cyclone air outlet 192
comprises a conduit men(her or vortex finder 208. Option-
ally, a scrccn 212 can bc posiuoned over thc vortex Iindcr
208 to help filter lint, flufi'nd other elongate debris.
Preferably, the screen 212 can be removable Optionally. the
screen 212 can be tapered such that the distal, inner or free
end 216 of the screen 212 has a smaller diameter 220 than
the diameter 2Z4 at the base 228 of the screen 212 and/or the
air outlet 192.

In thc example illustrated thc cyclone chamber 156 is
diriulged nl II gcncidllv vcrtlcdl, lover(cd cyclone confi U-

motion. In this configuration. the air inlet 188 and the air
outlet 192 are provided at an upper end of the cyckme
chan(her 156 and the dirt outlet is at the lower end I Iowever,
alternate configurations may be used.

The dirt outlet from the cyclone chamber may be any dirt
outlet known ln thc dlt. such Ils onc or nlorc skit Curls'ts ol
an munilar gap between;m end wall of thc cyclone chmnbcr
and a spaced apart facing wall As exemplified, an end wall,
deflector or arrestor plate 232 is positioned at the dirt outlet
end or lower end of the cyclone chamber 156 1 he arrestor
plate 232 may be of any size and configuration and may be
sized to cover substantially all of the lower end of the
cyclone chamber 156. As cxcmpli(ied, thc plate 232 abuts
the lower end of the cyclone sidewall 186 to Ibrm a lower
end vvall of thecyclone chmnber 156. When thc arrcstor
plate 232 shuts the lower ends of the sidewall 186 it helps
dehne the gap or slot that tiirnis the dirt outlet 196. In this
configuration. the dirt outlet slot 196 is bounded on three
sides by the cyclone chamber sidewall 186 and on a fourth
side by thc arrcstor plate 232. Alternatively, plate 232 may
bc spaced from sulcwall 186 ol'hc cyclone chamber such
that thc dirt outlet slot 196 may bc a contumous gap Ihat
extends behveen the sidewall 186 and the arrestor plate 232
In the illustrated exantple the dirt outlet 196 is vertically
spaced apart from the air inlet 188 and air outlet 192. and dirt
outlet 196 is positioned at the opposite. lower end of the
cyclone chamber 156.

In(bc illus(cd(cd embodiment. (hc arrcstor plate 232 forms
the bottom of thc cyclone chamber 156 and may be of any
suitable configuration known in the art Optionally the
arrestor plate 232 may be hxed in its position adjacent the
sidewall 186 or in a fixed spaced relation. or it may be
moveable or openable. Providing an openable arrestor plate
232 may help Ihcihtate emptying of thc cyclone chmnbcr
156

Optionally, as cxcmpfificxI herein, thc arrcstor plate 232
may be openable concurrently ivith another portion of the
surface cleaning apparatus. includmg. for example. the dirt
collection chamber 160. For example. in the illustrated
embodiment. the arrestor plate 232 is mounted to and
supported spaced from thc opcoable wall 172 ol'hc dirt
collection chamber by a support nu:mbcr 234. Thc support
member 234 may bc of any suitable conliguration mid may
be fomied from any suitable material that is capable of
supporting the arrestor plate 232 and resisting stresses
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cxer(cd on thc arrcstor plate 232 by the air fiow in thc
cyclone chamber or dirt particles exiting the cyclone chani-
ber 156. In this configuration, the arrester plate 232 is
openable concurrently with the end ivall (72„sn that npening
the end wali 172 simultaneously opens the dirt collection
chamber 160 and the cyclone chamber 156 (see FIC( 9B).
Altcmalively, thc arrestor plate 232 may bc mountcil lo the
sidewall 186 (or other portion ol dic surface clmuung
apparatus 100) and need not open in unison with the end
wall 172. 1 I 1

Nesting of the ('yclone Bin Assembly
The following is a description of nesting of the cyclone

bin assembly that may be used by itself in any surface
clcanmg apparatus or in any combinauon or sub-combuia-
uon with any other feature or features discloscil hcrcui. In
accordance with this aspect. cyckme bin aasembly 144 may
be detached without having to disconnect an accessory or
wand from the cyclone bin assembly and, if an electritied
cleaning tool is used, without having to disconnect an
electrical cord from the cyclone bin assembly. This may m
pernnl cyclone bin assembly 144 to bc quickly and easily
removed. empuixh and rcplaccd, and for cleaning with
apparatus 100 to resume. Accordingly. the portion nf the
cyclone bin assembly that includes the air inlet to the
cyclone bin assembly (e.g . the cyckme air inlet) may be
nested inside the main body. An advantage of this desi n is
that a wand, cleaning tool or the like may be ntmched to an
inlet conduit ou thc main body mid thc cyclone bm assmnbly
is rcmoi able as a scaled unit withoul lmving to iliscoiuiecl
a ivand, cleaning tool of the like from the air inlet to the lo
cyclone bin assenlbly Accordingly. detaching cyclone bin
assembly 144 does not require any additional reconfigura-
tion of surface cleaning apparatus 100.

Cyclone bin assembly 144 may be removably mounted to
mam body 108 so as to at least pariially nest uisidc mmn ss
body 108 ui any suitable lbshion. For example. a portion of
mam housing 108 may have a cavity or recess havuig an
open end through which the cyclone bin assenibly is
inserted The cyclone bin assembly inay be receivable by
travel along a linear or an arcuate path. Accordingly. the so
main body may have a cavity having an open side (e.g.. an
open liiwi:1 ciiil) in which a pollice (c.g., lhi: purlieu having
the air inlet) ol'hc cyclone bui assembly is rmnovably
rimeivable. The cyclone bin assembly nuiy slide into thc
cavity and be secured therein by a inechanical restraining
member. e.g.. a snap fit. male and fernale engagement
members. a securin arm or the like.

In accordance with tlfis embodiment, cyclone bin assem-
bly 144 may be rcleasably sccurtxl lo maui body 108 in any
suitable fashion. For example. cyclone bm assembly 144 o

and/or main body 108 may uiclude a lockmg mechanism
including one or more of a latch. snap, hook and lnop
fastener, zipper. magnet, fnction fit, bayonet mount, or any
other suitable locking member

The open end of the cavity may be any side ofmain body. s.
Thc portion of thc cyclone bin assembly that is uiscrted
prcfi:rably has thc air inlet to thc cyclone bui assembly and
the mr outlet from tlm cyclone bin assembly. Thcrcforc. for
example. the cyclone air inlet and the cyclnne air outlet may
be at the same end (e g, an upper end) of the cyclone bin io
assentbly. Accordin ly. the npen end is positioned so as to
receive, and optionally slidably receive, the portion of the
cyclone bin assmnbly that has thc mr micr to thc cyclone bin
assembly and thc air outlet from the cyclone bui assembly.
Accoriluigly, if the air uriel to thc cyclone bui assembly and ss
the air outlet from the cyckme bin assembly are provided at
an upper end of the cyclone bin assembly„ the npen end is

provided at a lower cnd of the main body If thc open cnd is
provided at a front end of the main body. the cyclone bin
assembly nuiy bc uiscrtablc by positioiung thc upper end of
the cyclone bin assembly at the open end and rotating the
cyclone bui assembly rearwardly so that the lower cnd of thc
cyclone bin assembly travels along an arc

An advantage of this design is that it may provide surface
cleaning apparatus 100 ivith a comparatively reduced size
relative to the volume of cyclone bin assembly 144 while
pcrnutling the cyclone bin assembly to bc rcmovcd lor
emptying ivithout disconnecting a cleanin tool from inlet
mid 124.

lior example, as exemplified in lil(ig I, 4-7. and (0,
cyclone bin assembly 144 uicludes an upper portion 236,
and main body 1(38 includes a cavity or recess 240 in a kiwer
side thereof. Recess 240 is defined in part by an upper wali
244, sideivalls 248u and 2486. a rear wall 252, and a front
v all 256. Upper portion 236 is at least partially receivable
inside rcccss 240 when cyclone bin assembly 144 is con-
nected to main body 108. In the example shown. upper
portion 236 includes lhc cyclone chiunbcr 156 air inlet and
outlet. Recess 240 is sized to receive upper portion 236 of
cyclone chainber 156 so that ivhen cyclone bin assembly
144 is mounted tn main body 108, an upper end 260 of
cyclone bin assembly 144 is positioned in races~ 240 sur-
rounded by ~alla 244, 248, 252, and 256. and a lower end
264 of cyclone bin assmnbly 144 extends below and exterior
to rcccss 240. Sale walls 310 may also bc provtdixi to
partially surround parts of the cyclone bin assenibly so as to
pmtect it froin impact during use

In alternative embodiments. nlore or less of cyclone bin
assembly 144 may be nested inside main body 108 when
cyclone bin assembly 144 is mounted to main body 108. For
example, rcccss 240 may be sized to rcceivc must or allol'yclonebin assembly 144. It will bc appreciated that il a
substantial portion of the cyclone chamber and/or lhe dirt
collection chamber are positinned inside main body 108,
then portinns of the main body may be tmnsparent so that a
user may see the air circuLate in the cyclone chamber and/or
the level of dirt in the dirt collection chamber

As cxcmplified ui FIGS. 4, 7. and 10. cyclone bin assem-
bly 144 cooperates w 1th nuiin body 108 to fiirm an airflow
path fmm ihrly air uilcl 116 to clean air outlet 120, when
cyclone bin assembly 144 is mounted to niain body 108
Accordmgly, as cyclone bin assembly 144 is inserted into
main body IUS. air inlet 188 of cyclone chamber 156 is
optionally automatically connected in air fiov communica-
tion yvilh upstream dirty air uilet 116. and mr outlet 192 of
cyclone chamber 156 is opuonally automatically conncctcxi
iu air fiow communication with downstream clean mr outlet
120

In the illustrated example. a conduit 128 extends linearly
from dirty air inlet 116 rearwardly to define an airfiinv path
from dirty air inlet 116 to conduit air outlet 328. Therefore,
when cyclone bin ussembly 144 is mounted lo maui body
108, cyclone chamber mr uilct 188 is brought into coniact
with conduit air outlet 328. Prefi:rably. cyclone chmnbcr
inlet 188 and cnnduit air omlet 328 form a substantially air
tight connection This may nliti ate the escape of dirty air,
e g. into recess 240 of main body 108. and a consequent loss
of suction. For example. cyclone chamber inlet 188 may be
urged uito linn contact with conduit air outlel 328 when
cyclone bin assembly 144 is mounted lo main body 108.
Opuoually. onc or both ol'conduit air outlet 328 and cyclone
chan(her inlet 188 nlay include a sealing member 332 (e g
a gasket or an 0-ring) which may be conipressed between
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condu&1 mr outlet 328 imd cyclone chim&ber inlet 188 to
enhance &he air-tight characteristic of the connection

Optionally, the interface between cyclone chamber inlet
188 and conduit air outlet 328 may be at a (non-aero) angle
to the direct&on 336 of insertion of cyclone bin assembly 144
into main body 108. This may enhance the reciprocal force
appl&cil by cyclone chamber mr u&let 188 (o condu&t mr outlet
328. In turn, th&s may mdumcc thc air-ught clmracter of the
connection between cyclone cha&nber air inlet 188 and
condui& air outlet 328 In the illustrated exa&uple, conduit a&r &B

outlet 328 extends at a (non-zero) angle 340 to the direction
344 of airflow through conduit 128. Further. cyclone cham-
ber air inlet 188 is shown extending at a matin a»gle 204.

Prefi:rably. cyclone chamber air outlet 192 is flu&dly
coupled to thc downstream a&rllow path as cyclone b&n

assembly 144 is mounted to main body 108 l&or example,
main body (08 may include an air inlet that mates v ith
cyclone chamber air outlet (92 In the illustrated example,
upper wall 244 of recess 240 includes an air inlet 348.
Recess air inlet 348 may be positioned and afigted to fomt &o

a fluid connect&on w&th cyclone chamber air outlet 192 as
cyclone bu& assembly 144 is mmu&ied to mmn body 108. In
the exan&pie shown, both of cyckme chamber air outlet 192
and recess a&r inlet 348 extend vertically in the direction 336
of insertion.

Preferably. recess a&r inlet 348 and cyclone chamber air
outlet 192 foun a substant&ally air ti ht connection Tlus
may miugatc an escape of air, and corresponding loss of
suction ai dirty a&r u&lci 116. For cxamplc, mountu&g cyclone
bin assembly 144 &vith ma&n body (08 may urge cyclone &o

chamber outlet 192 into firm contact with recess air inlet
348 Op&ionally, one or both of recess air inlet 348 and
cyclone clmmber outlet 192 may include a sealing member
(e.g. a gasket or an 0-ring) which may be compressed
between recess air &nlci 348 and cyclone chamber ouflet 192 &s

Io cnhdnci: thc B&r-1&ghl chdrdcIcnsi&c of fl&i: co&u&onion.

Accordingly, as the cyclone bu& assembly &s u&scrted u&to

the recess, an air flow connection is nmde with both the
outlet of condu&t 128 and the inlet to the main body.
Accordingly. as exemplified in FICi. 14. cyclone bin assem- do

bly 144 can be removed fmm main body 108 and replaced
w lulc one or morc accessories, such as wand 132 and surlhcc
clcanmg head 408, rcmau& connccied with mmn body 108.
Th&s n&av &i&akc rc&l&ovh&g cyvlonc bu& dssi:n&blv 144 hiisslc-
free for users.

It &vill be appreciated that dirt collection chamber 160
may be emptyable v bile cyclone bin assembly 144 &s

mounted to main body 108 as well as when removed
thcrcfrom. Tlus may pemni a user to empty d&ri collecnon
cluunbcr 160 w&thout dctachu&g cyclone bm assembly 144 B

from main body 108. For cxmnple, thc release ann which
retains lower wall (72 in the closed position may be acces-
sible &vhile cyclone bin assembly (44 is nested inside main
body 108. In the illustrated example, latch ISU. wluch
releasably retains lov er wall 172 in the closed position. &s &s

pos&t&on&x( outs&de recess 240 when cyclone bin assmnbly
144 &s mounted to mau& body 108. This may perm&1 a user
io actuate latch 180 io release lower wall 1'72 and access an
interior of cyclone bin assembly 144 (eg ti&r empty&ng/
clem&inu) v bile cyclone bin assembly is mounted to main io
body 108 (see FICi. 8).

Preferably. as shown in FICi 6. cyclone bin assembly 144
may bc detimhcd from main body 108 as a substantially
scaled unit (except for mr inlet 188 and a&r outlet 192) Tlus
may penmi cyclone b&n assembly 144 Io be separately ss
transported to, e g a garbage receptacle„where latch 180
n&ay be activated to pivot lower end wall 172 into the open

position (scc FIG. 9) and fl&e conim&ts ol'yclone bin
assembly 144 emptied into the garbage receptacle

As exemplified, handle 112 may foun part of n&ain body
(U8 such that handle 1(2 remains with main body 108 ivhen
cyclone bin assembly 144 is detached. A user may grasp
handle 112 ivhile pulling on cyclone bin assembly 144,
wh&ch may &nake sc7&Bracing cyclone bu& assembly 144 from
minn body 108 cas&cr.

It will be appreciated that any mounting stmcture may be
used v ith other aspects of this disclosure
('yclm&e 13in Assen&bly I ocking Meehan&sn&

The following is a description of a locking mechanism for
releasably securing a cyclone bin assembly that may be used
by iIsclf in any surf'acc cleaning apparatus or &n any com-
bu&ation or sub-combu&anon w&th any other feature or fea-
tures d&sclosed herein

In accordance with this aspect. the locking mechanism
includes a lock release actus&or provided on the cyclone bin
assembly. An advantage of this design is that the user may
use the same hand to lu&ld the cyclone bin assembly and
actuate Ihe lock relcdsc actuator, w tule us&ng Ihmr other hand
to hold thc mau& body (e.g. by iis handle) Thus, thc user may
siimiltaneously release and ren&ove the cyclone bin assembly
from the &nein body. I»vill be appreciated that. in accor-
dance with this aspect. the lock release actuator may pmvide
a structure suitable for a user to hold the cyclone bin
assembly when removed from n&ain body 108. For example,
thc luck release actuator may compnsc two mmnbcrs pro-
v&dcd on opposixl sales of the cyclone b&n assembly. Ii will
be appreciated that, in one em(x&din&ent, the cyclone bin
assembly may be as exen&plified here&n and may be removed
as a sealed unit other than &he air inlet and outlet In other
embodiments. the cyclone bin assembly may be removable
is an open configuration (e.g.„ the cyclone bin assembly
wh&ch &s removed may luivc an open iop) or only the d&ri

co(ice&ion chamber may bc removable. If only the d&ri

co(ice&ion chamber &s rcmoi able, &t &s preferably removable
as a sealed unit other than &he dir& inlet I lowever, in another
embodin&ent, it may be removed w&th, e g, an open top

The cyclone bin assen&bly 144 may be releasably secured
to main body 10S in any suitable fashion v hich enables the
release actuator io be provided on the cyclone bu& assembly
144 Accord&ngly. a loci u&g nu:chiuusm 272 is prov&dod
wh&ch lms an actuator on ihc cyclone bu& assembly and a
men&ber to secure cyclone bin assembly 144 to main body
(U8 Alternately, if only the dirt collect&on chamber is
removable. then the acniator may be prov&ded on the dirt
collection chamber and the member may secure the dirt
co(ice&ion chamber Io thc ma&n body and/or thc cyclone
chamber. In some cmbodimm&ts. &hc mcmbcr may be pari of
thc Scold&or il& B scpardic pari that &s dnvenly connected io
the actuator.

As exemplified in l&(Cig. 6. (1. (113, 12. and 1213, appa-
ratus 100 includes a locking meclmnism 272 which has a
loci ed position in which cyclone bin assembly 144 is
secured to miun body 108, and an unlockix! position in
wh&ch cyclone bu& assmnbly 144 is rcmovablc (c.g. frimly
rmnovable) from ma&n boily 108.

As exemplified, lockinu meehan&sn& 272 con&prising two
actuators 276 each of which is drivingly connected to a
movable engagement member such as a release arm 280.
Actuators 276 are operable to move the engagement mem-
bers into and opt&onally out ol'cngagemcnt w&th mau& body
108 to sclcmi&vely place locking nuxhan&sm 272 in Ihe
locked and unlocked posiuons. The movable cngagcmeni
men&bere are &novable into enga ament with main body 108
for securing cyclone bin assembly (44 to main body 108 in
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the locled position ol'locking mcclmiusm 272, and movable
to disengage from main body (08 for releasing cyclone bin
assembly (44 from mam body (08 in the unlocked position
oflockin mechanism 272 Accordingly, actuator may have
a first portion that is operated. e.g.. pressed. by a user and a
second portion that en ages release arm 280 and release amt
280 nuiy have a lira( portion that is duven by (hc second
portion oi (hc actus(or and a second por(lon tha( cngagcs or
lock to the main body (08

It lvill be appreciated that locking mechanism 272 may lc
include one or nlore actuators and a similar number of
release arms 280. It will also be appreciated that one or both
of the actuators and the engagements members mcy be
biascil into the locked position. For example, ac(uator 276
may be biased to thc locked posluon and may bc dnvul ly
connected to release arm 180 to move release arm into both
the locked and the unlocked position. Alternately. or in
addition, release arm 280 may be biased to the locked
position and may be dnvingly connected to actuator 276 to
move actuator 276 into both the locked and the unlocked lc
PO Sltiull

lite actus(ors of loclong mechanism 272 may bc posi-
tioned at any suitable location or locations on cyclone bin
assembly 144. Iior example, each of the actuators 276 may
be positioned on cyclone chamber 156 or dirt collection
chamber 160. In some cases, it may be convenient to locate
actuators 276 on a bottom ofcyclone bin assembly 144. Tlus
may pcnni( a user to easily grasp ac(uators 2'76 from bmlcath
cyclone bin assembly 144 wlulc cyclone bm assembly 144
is nested in main body 108. 1(l

In the illustrated exanlple. locking mechanism 272
includes nvo actuators 276 As shown. actuators 276 are
positioned on lo~er wall 172 of the dirt collection chamber
160 on opposed left and right sides of cyclone bin assembly
144. Tlus coniigurution may pcmlii a user (o rasp and ls
operate both actuutors 276 simultaneously from below
cyclone bul assembly 144. For cxamplc, thc user may place
their thumb on one actuator 276 and their other fingers on
the second actuator 276 with their palm face up, and then
squeeze the two actuators toward each other to operate the sc
actuators 276 and thereby move the en a ement members
out of engagement with maul body 108 and unlock locking
mecharusm 272. Thc user may rely upon thc gup on cyclone
bm assembly 144 dcvelopcd from squcczing actuators 276
together to withdraw cyclone bin assembly 144 front main
body (08.

Release amis 280 are provided on opposed lefr and nght
sides of cyclone bin assembly 144 (e, release arms 280
may bc moun(cd on the sidewalls 164 of dirl collection
cluunbcr 160) and arc positioned and configured so as (o be c

cngagcd by actuator 276. Further, re(case auns may be
located internal of nlain body 108 when the cyclone bin
assembly is mounted to the niain body and theretbre release
anus 280 may be pmtected from damage or accidental
operation such as by being hit against a piece of furniture s.
dunng usc. As cxcmplliied, a ponion ol (he dirt collection
clramber is posluoncd lntcuor ol'he mam body when thc
cyclone bin assembly is mountixl (o ihc maul body. Accord-
ingly, release anna 280 may be provided on the dirt colltm-
tion chamber at a location tlmt will result in release auns ri!

being covered by a pmtective wall when the cyclone bin
assenlbly is mounted to the main body.

Each release arm 280 includes an engagement member
(e.g., ml outward protrusion 284 on an outer surlimc 288
thcrcolj suitable for rcleasablc engagement with main body ss
(08 in the locked position of locking inechanism 272. If the
engagement member of release arm 280 is located internal

of main body 108, then (hc ma(ulg engagcmcnt mcmbcr on
main body (08 may also be positioned internal of main body
(U8 As exempli(led, nmin body (08 includes a mating,
engagement inember (e g., an inward protmsion 292 on an
inner surface 294 of nlain body 108) for engagement with
the locking mechanism engagement member. Outward pro-
trusiou 284 and umard protrusion (c.g. hp) 292 are
examples ol'cngagcment members. O(hcr cxamplcs of sul(-
able engsgeinent nlembers include oppositely char ed mag-
nets, hook and loop fasteners. and mating male/female snap
CcltlPilfleil(S.

It will be appreciated that the mating engagement member
on main body 108 may be provided on any suitable inner
surface ol'ain body 108. For cxtunplc, an engagement
member may be prox idcd on an umcr surface of recess 240.
In the illustrated exanlple, recess 240 further includes a rear
portion 308 for receiving a further portion of cyclone bin
assembly 144 As sholvn. rece~s rear portion 308 is defined
at least in part by sidewalls 310. upper wall 312. Cnd rear
v all 314. A forward end 316 of rear portion 308 is prefemsbly
contiguous with thc front portion ol'cccss 240. As illus-
trated, Rlrward cnd 316 of rear portion 308 is coulcldcn(
with rear wall 252 of the fomvard portion of recess 240 In
the example shown, protrusions 292 extend inwardly from
an inner surface 294 of each sidewall 3(0

Each release auu 280 may have any suitable configuration
that permits it to move from a locked position in which the
release anu cngagcment mmnber may cngagc with main
body 108, and an unlockml posi(ion in which thc relcasc arm
engagement member is disengaged from main body 108 In
the illustrated exanlple, release arms are located inside main
body IUS when cyclone bin assembly (44 is mounted
thereto. Accordin ly, release arms 280 are movable in a
manner that permits outward protrusion 284 to move out-
wardly ulto cngagemmlt with main body 108 to a Iockcx(
position (sce FIG. 11). and (o move inwurdly ou( of engage-
ment wi(h main body 108 (o ml unlocked position (sec FIG.
12) in alternative embodiments, release arms 280 may
nxlvable in a manner that permits the corresponding engage-
ment member to move in a difi'erent direction (e.g, for-
wardly. rearwardly, upivardly. or downwardly) into and out
of mlgagcmcnt wl(h main body 108

Each rclcasc ann 280 may bc mounted to cyclone bin
assembly 144 ln any suitable manner to pcrnut thc corre-
sponding engagement men(her to move between the locked
and unlocked positions In the illustrated example. release
arms 280 are pivotally mounted to cyclone bin assembly 144
for pivotin between the unlocked and locked positions. As
sholvu. each relcasc ann 280 can pivot about an axis of
rotation 298 bc(wccn the unlocked und locked posi(iona.
Protrusions 284 move ou(wardly to cngagc with maul body
108 when release arms 280 pivot in one direction, and move
inwardly to disengage from main body 108 when release
arms pivot 280 pivot in the other direction. In alternative
embodiments. a release anu 280 may be. e.g, slideably
mounted to cyclone bm assembly 144 for (rarmlatuig
bctwixn (hc unlocked mid lockcx( positions.

In thc illus(rated example, each release ann 280 cx(ends
betweml a drive end 300 and a body engagenlent end 302,
and the pivot mount is located between the body engage-
ment and drive ends 300 and 302. Preferably. one or more
of release amis 280 are biased to the locked position usin
a biasing mcmbcr. For example. a biasing mcmbcr such as
a llllCal ill torsiollal splulg (lint showll) ulay'IC( llprllt a
re(case ann 280 to rotate the release arm 280 toward (hc
locked position. As shown. in the locked position, body
engagenient end 302 of release arm 28U may contact dirt
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collection clrambcr 160 wluch may inlubit further rotation
about axis 298 in that direction.

Prcli:rably, each uc(uator 276 is dnvingly connected to a

correspondin release arni 280 for moving the release arnt
280 (o thc unlocked position. For cximiple. mich actuator
276 may be dnvingly connected to, e.g . in contact with. the
drive end 300 of a corresponding release ann 280. and
imvardly movable fiir urging the drive end 300 to nieve
inwardly toivard the unlocl ed position. In the illustrated

i it
cxtunple, each actuutor 276 uicluiks a dnvc cnri 304 posi-
tioned in overlapping relation to a release arm drive end 300,
and uiwardly movable I'or drivuig the drive end 300 toward
the unlocked position As shown. actuator drive end 304 is
postttonnl outboard ol'release anu dnve cnd 300, such tlmt
iliovina the actuator drive end 304 imvard (e.g by squeezing
actuators 276 together) pushes release arm drive ends 300
inwardly (which disengages release ann protni~ ions 284
front main body 1082

Each actuator 276 may bc movable ui any maiutcr suitable
for driving release arms 280 into the unlocked and/or locked
positions. Prcferubly, actuators 276 are lrand-operable. In the
illustrated example, each actuator 276 is pivotally mounted
to cyclone bin assembly )44 As shown. each actuator 276
is mtatable about an axis 306 at a pivot end 305 opposite
drive end 304. In use a user may drive a release aun 280 to
the unlocked position by applyin force benveen pivot and
dni c cods 304 und 305 of thc corrcsponduig actuator 276 to
pivot the actuator 276 and its dnvc cnd 304 inv,ardly.

Preferably. actuators 276 are biased toward the locked ic
position (in this case ouiwardlyb I'or example. a biasing
member such as a spring, may act upon each actuator 276 so
that the acniator 276 is nomtally in the loci ed position. Tlus
may permit actuators 276 to return to the locked position
when the user rclcascs thc actuators 276 /c.g. afier rcplaclllg ii
cyclone bin assembly 144 inside mam body 108).

Prcli:rably, ut least a portion of each actuator 276 is
accessible ivhile cyclone bin assembly 144 is secured to
niain body 108 by locking mechanism 272. )ior example. at
least a portion of each actuator 276 may be positioned so
outside of recess 240 In the illustrated example. a bottom
mxi 318 of sidcwalls 310 of recess 240 is posinoiwd above
acxuators 276 so that ac(uators 276 arc positioned outside of
riwess 240 and arc accessible wlulc cyclone bm assmnbly
)44 is secured to main body 108.

Preferably. a user niay manipulate actuators 276 on
cyclone bin assembly 144 with one hand to disci)gage and
detach cyclone bin assembly 144, while grasping main body
108. c.g. by hmidlc 112, with their other hand. Tlus may
pernn( cyclone bin assembly 144 (o bc dctachcri from main o

body 108 simply aud quickly. In the illustrated extunple,
cyclone bin assembly 144 includes nvo actuators 276 posi-
tioned on opposite sides of cyclone bin assembly 144.
Optionally. actuators 276 may include a gripping portion
320 to direct users v here to apply pressure to activate the s.
acxuator 276. In usc. thc user may position their thumb on
the gripping portion 320 of one actuator 276 mtri their other
lingers on the gripping portion 320 of thc other actuator 276,
and then squeeze to rotate both actuators 276 inwardly and
thereby move the locking mechanisin 272 to the unlocked rc
position. Afterward, the user may rely upon the grip
obtained by squeezing actuators 276 to withdraw dirt col-
lection chamber 160 Ibom main body 108, while contnniing
to grasp main body 108 with (heir uthcr hmtd.

Prcli:rably, all moving pans of lockuig mech uusm 272 si
are positioned on cyclone bin assembly 144 In the illus-
trated example, imvard protrusion 292 is the iilili'iililpii-

16
neat of loclung mechtuusm 272 that is not posiuoncd on
cyclone bin assembly 144. and it is preferably a static,
nou-movable elcmcnt.

'I'he dirt collection chamber )60 is preferably openable fiir
muptying cyclone bin assembly 144 while cyclone bin
assembly 144 remains secured to main body 108. Accord-
in ly. as exemplified in FRI. 8. lower v all 172 of dirt
collection chamber 160 may be openable while cyclone bin
assembly 144 remains scoured to main body 108. Since
actuators 276 arc posiuoned on opcnablc lower wali 172,
opening lower v:all 172 may move actuators 276 away from
a remainder ol'yclone bui assembly 144 aud I'rom main
body 108. As exemplified, actuators 276 are pmvided on
opcnablc lower wall 172 and release arms arc located on
other than the openable lower ivall )72 (e g, a non-move-
able portion of the cyclone bin assembly) actuators 276
disengage, and optionally automatically disengage, from
release arms 280 when loiver wall 172 is opened, and
automatically riustabhsh a drning connection to re)case
arms 280 when loiter isa)i 172 is reclosed. In the illustrated
example, each drive encl 304 slides downwardly away from
and out of overlapping relationship with drive end 300 when
lower wail )72 is opened, and moves hack toward and into
overlapping relationship with drive end 300 when lower
wall 172 is closed.

In this embodiment, outward protrusion 284 remains
mtgagcd with maui body 108 when lower wall 172 is
opcnixk It will bc apprccia(cd tha( since actuators 276 have
been nioved out of driving engagement with release anna
280 and that since release anna 280 are located interior of
main body 108, this mitiaates the risk of accidentally
releasing cycione bin assentbly 144 from main body 108
v hen lower ivali 172 is open.

It will bc appreciated) that. ui an alternate embodiment,
lower wall 172 may not bc opeimblc. In another embodi-
ment, actuator 276 may bc providixl above lower openable
wall 172. In any such embodiment. actuator 276 may be
pmvided v;ith the niember that engages main body 108. I'or
example. protrusion 284 may be provided on actuator 276 or
actuator Z76 and release arm 280 may be a unitary con-
struction /c.g., they may be integrally molded together.

It will bc appriwiatcd that any locking mechanism may bc
used with other aspcc(s of this disclosure.
Pre/Motor I'i)ter

Optionally, one or more pre-motor filters niay be placed
in the air floiv path benveen the cyclone bin assembly and
the suction motor. Alternatively. or in addition. one or more
post-motor lilters may bc provided downstream fmm the
suction motor. Thc If)lowing is a descnption of a pre-mo(or
lilter housing construcuon that may bc usixl by itself ui any
surface cleaning apparatus or in any combination or sub-
cmnbmation ivith any other feature or features disclosed
llerelil.

Referring to FICiS. 4 and 13. in the illustrated embodi-
ment a prc-motor liltcr chmnbcr /i.iu housing) 352 is pro-
vided as a portion ol'uiin body 108 of surl'acc clcaiung
apparatus 100, above rcccss 240 tha( receives cyclone bin
assembly )44 As shown, pre-motor filter chamber 352 is
bounded by a button) wall 356, a sidewall 360 and an upper
v all 364. In the illustrated example the upper wall 364 is
provided by an upper cover 368. Prefembly, at least one of
the bottom wall 356. sidewall 360 and upper cover 368 are
opcnablc to allow acct:ss to thc intcnor of thc pre-motor
lilter chamber. In thc illustrated mnbodunmit, thc upper
cover 368 is reniovable 01C) )3) to provide access to the
interior of chamber 352 Alternatively. instead of being
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rcmovablc thc upper cover 368 may bc pivotally openable or
othenvise moveably coupled to the main body

One or more filters may be positioned v ithin the pre-
motor filter chamber 352 to filter fine particles from the air
stream entering recess air inlet 348, before it flows into the
inlet of the suction motor 148. The filters moy be of any
suitable conligurauou and fonued from miy suitable mate-
rials. In thc illustrated mnbodimcnt, a felon lilter 368 mid a
doivnstream felt filter 372 are positioned within the pre-
niolor tilter chamber 352 As shoivn, pre-motor filter chant- la
ber 352, as v ell as (i)ters 368 and 372. are positioned above
recess 240.

In the illustmoted example. the bottom ivall 356 includes a
plurality of upstanding support nbs 376 (o support thc lilters
368 ond 372 positioned wit)un thc chamber 352. The support
ribs 376 may hold the filters 368 and 372 above the surface
of lhe bottom wall 356 to define a )elver header or head space
380. to allow for air to flow laterally between the buttons
surface 384 of tilter 37Z and the bottom wall 356.

In the illustrated embodiment. the upstream side 388 of io
thc fomn liltcr 368 m provided facing lhe openablc lid.
Accoriiuigly, air flows generally downwarilly tluou h the
filters 368 and 372 to suction motor inlet 390 I'he upper
cover 368 is optionally shaped so that when it is closed Hil(i.
4) an upper or upstream headspace or header 392 is provided
between the inner surface of the upper cover 364 ond the
upstream side 388 of the foam filter 368. To provide air flow
conuuunicaliou bc(ween thc cyclone mr outlet 192 and thc
up su cern headspacc 392, it is prclbrred that Ihe vortex iinder
396 or an extension thereof extends through the pre-ntntor io
filters 368 and 372 and preferably extends into the interior
of the pre-motor tilter chamber 332, thniugh the filters 368
and 372 therein. Snd has an outlet end 400 that is located
within the upstream head space 392 above filters 368 and
372. To acconunodalc thc cxtcnsion ol'thc vortex lintier 396, is
each liltcr 368 and 372 uicludes a corrcspondui ly shaped
conduit aperture 404 /FIG. 13). II will be appreciated llml
other flow paths may be used to connect vortex finder 396
in air communication with upstream headspace 392.

As exemplihed, the pre-motor filter chamber 352. and the oo

filters therein 368 and 372, are positioned above the cyclone
clramber 156 and thesuction motor. An advantage of tlus
design is thai thc upslrcam face of lhe pre-motor filler may
luivc a larger cross sectional arcs. A further advmilage is lhal
the pre-niolor filter chamber 352 may also essentially func-
tion as an air flow passage from the cyclone to the suction
motor (e.g., as exemplified, lower header 380 has an outlet
leading down into the suction motor).

When surface cleaning apparatus 100 is in usc, air exiling
cyclone chamber nir outlet 192 may flow mto recess mr inlet o

348 and tluough vortex finder 396 uito upstream head space
39Z Within the upstreani headspace 392 the air can tlow
laterally across the upstream surface 388 of the foam hlter
368, and down tluou+ filters 368 and 372 into downstream
head space 380 toward suction motor inlet 390. As shown, i.
suction motor inlet 390 may bc positioned m an upper end
428 of mrna body 108, nnd suction motor outlet 406 may bc
positionixi in a lower cnd 432 of mrna body 108.
Position and Orientation of the Suction Mntnr

'Ihe follov ing is a description of position and orientation ro
ofthe suction motor that may be used by itself in ony surface
cleaning apparatus or in any combination or sub-combat'I-
uon with miy other fi:aturc or features discloscti hcrcui.

In accordance with tins aspect, suction motor 148 is
postttonnl and orienicd rclativc to lmnille 112 ui mtuuicr ss
which may iinprove the bahonce ot surtace cleailing appa-
ratus )00 when it is used in a Imnd held mode as exemplified

iu FIG. 20 and FIG. 22. A large proportion ol'hc weight of
surface cleaning apparatus 100 may be attributed to suction
motor 148. Accorihngly, the posiuon and orientation of
suction motor 148 may significantly influence the balance
and hand weight of surface cleaning uppnralus 100 when
handled by a user In accordance with this aspect, the suction
motor is positioned proximate handle 112. It will be appre-
ciated that the closer the suction motor is to handle 1)2, the
smaller the moment amt belvveen the handle and the center
of gravity of Ihe sucuon motor. As u result, a user will have
to exert less force to maintain surface cleaning apparatus
100 al a desired oncnlation wlule in a hand held clcaiung
nxide

In order lo rcducc Ihc moment ann bc(ween the handle
and the center of gravity of the suction motor, suction motor
148 may be positioned forward or reatword of handle 112
but proximate thereto so as to reduce the fotward/rearward
moment aun. Similarly. suction motor 148 may be posi-
tioned generally bc(ween thc lop aud bottom of handle 112
so as to reduce the vertical moment ann In such a config-
uratio, lhc center of gravity oi suction motor is bctwccn Ihe
top and bottom of handle 1)2.

I iandle 112 has a handle axis 424 I'he angle of handle
axis 424 inay be selected to enhance the operating er o-
nomics of the vacuum cleaner fe.g.. the handle may be
oriented to so that the wrist of a user is at a desired
oilcillalioii, socio as a ileulral orli:illa(toll lo llii: User s astir.
when using thc vacuum cleaner). Accordingly. wlulc handle
axis 424 may be oriented at any suitable angle to horixontal
and vertical axes 408 and 4)2. handle axis 424 may be
eagled at benveen 5 to 45 degrees front vertical axis 4)2 and,
more preferably, at about 30 de~ceca.

Handle 112 may enerolly extend alon handle axis 424
al any suitable locanon on main body 108. For example,
handle 112 may be mountixi between upper aud lower cods
428 aud 432 of main body 108 In thc illustrated example,
handle I)2 includes an upper end 436 mounted to niain body
upper end 426, mid a lower end 440 niounted to main body
lower end 432. Further, as shown. handle 112 is mounted to
the rear end 444 of nioin body 108. In the illustrated
cxiunplc, motor center oi'ravity 420 is post(toned) bctw ceo
upper and lower cnd 436 mid 440 of handle 112.

Thc angle of suction motor 148 rclativc lo thc honroinlal
and vertical axes 408 and 412 may be selected to position the
center ofgravity of suction motor 148 as close to handle )12,
and optionally as close to handle 112 as possible, to thereby
improve the balance of surface cleanin apparatus 100 in
some modes of opcrauon. As exempliiicd, motor axis 416 is
approximately parallel to handle 112. Thcrclbrc. Ss widi
handle 112, motor axis 416 may bc angled forwardly
between 5 degrees and 45 de rees front vertical axis 412 of
apparatus )00 In the illustrated example. motor axis 416 is
angled fotwardly approximately 30 degrees from vertical
axis 412. Accordingly, handle axis 424 and motor axis 416
arc parallel and aug)cd approximately 30 dcgrccs lo vertical
axis 412.

In this ormnlation. the distance bctwccn handle 112 and
suction motor )48 reniains generally constant An advantage
of this design is that the niass of suction niotor 148 is
maintained as close as possible to handle 112 os permitted by
the eometry ofmain body 108. For example. Ss exemplified
iu FIG. 4, lmndlc 112 is spaced from motor housuig 152 so
as to dciinc a gap 452 m which a user may place thc user's
lingers wlule gnpping handle 112 Motor housing 152 is
located in main body 108 on the opposite side of gap 452
from handle )IZ. 'I'herefore, the center of gravity 420 of
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suction motor 148 &s located folwt&rd of and as close as
possible Io handle 1(2 allowing for gap 452

As exemplified, the center of gravity 420 of suction niotor
(48 is also located generally benveen the top and bottom of
handle 112. Accordingly. the vertical moment arm &s

reduced. It some embodiment~, it will be appreciated tlmt
part ol'Ihe suet&on motor may extend above lhe lop ofhandle
112 and/or below Ihc bouom of htmdlc 112. For example, &f

the suction motor is longer than the handle. the suction
nlotor may be posit&oned along handle 112 such tliat the &0

center of

brevity

&s between the top and bottom of handle
112 and preferable such that the center of ynvhy 420 of
suction motor 148 is located proximate a midpoint of luuidle
112 bclwccn the Iop and bonom of lwndle 112.

In the exemp1&lied cmboduncnl, &t will also be appreciated
that Ihe center of gravity 420 of suction motor 148 is also
located below the upper end 236 of cyclone bin assenibly
(44

In other embodiments, it v ill be appreciated that suction
motor 148 may be onented inside main body 108 at any lo
angle io horizontal ax&s 408 and vert&cal axis 412 ol'urface
clca&ung apparatus 100.

(1ean air outlet (20 may be positioned on a 10&ver end 432
of main body IU8. I'or example. clean air outlet 120 may be
positioned on a lower surface 448 of main body lth8 in the
example shown. clean a&r outlet 120 is positioned directly
beneath handle 112.

II w&ll be apprcc&ated that miy posiuon and onenlanon of
Ihe suction motor may bc used with olhcr aspcwls of tlus
disclosure 1(i

I:nhanced Dirt ('ollect&on ('apacity
'(lie ti&lloivin is a descript&on of a dirt collection chan&her

that may be used by itself in any surface cleanin apparatus
or in any combination or sub-combination with any other
li:alurc or fbdtures disclosed hcrcui. &i

In accordance w&th tlus aspect, Ihe capac&ly ol a d&rl

collection chmnbcr for a cyclone may bc uicreased by
extending the d&rt collection chamber outwardly front
beneath cyclone chamber 156 to occupy space generally
beneath mam body 108. For example, dirt collection cham- do

ber 160 may extend forwardly and/or reanvardly of cyclone
clrdmber 156.

In accordance with this aspccL suction motor 148 may bc
angled. Accorihngly, llm vcr&&cal d&stance occup&ixl by thc
suction motor (i e . the venical extent bet&veen the top and
bottom of suction motor 148) is reduced and this mav enable
part of the dirt collection chamber to extend under suction
motor 148. An advantage of this design is that enhanced dirt
collection capac&ty may bc provided 0 &(h a small uicrcasc &n

thc Ibolprint ol'hc vanium cleaner 100. Accorduigly. sur- 0

face cleaning apparatus 100 may collcci more dirt before
emptyina, and yet st&ll be maneuverable and easy to handle.

Fl(ig 4. 15. and (6 exemplify a surface cleaning appa-
ratus 100 that has a compact design with a high capacity dirt
collection clmmber. In the illustrated example, dirt collection la
clrdmber 160 cxtcnds both forwardly mid rearwardly of
cyclone chamber 156. As shown, din collection chamber
160 uicludes a Iolward port&on 500 pos&boned lorward ol
cyclone chamber 156, and a rear portion 520 positioned
reanvard of cyclone chamber 136 so

Forward portion 500 is bounded by a front wall 504. a
forward portion 508 of upper wall 168, and a forv.ard
portion 512 ol'ower wall 172, all ol wluch is pos&t&oned
forward of cyclone chamber 156. Forward portion 500 may
provide dddiuonal volume to din colleciion ch&unbcr 160, si
and,'or may permit dirt collection chamber 160 to provide
the smne volunle w&th a lesser height 516. In alternative

mubodunents, dirt collection chamber 160 may not cxtcnd
fonvard of cyclone chan&her (56

Rear portion 520 is bounded by a rear wall 524. a rear
portion 528 of upper wall 168, and a rear portion 532 of
lower wall 172. Rear portion 520 may provide additional
volume to dirt collection chamber 160, and/or may permit
d&rt collect&on chamber 160 Io provide thc same volume w&dl

a lcsscr hc&ghl 516. In ahcrruil&ve embodimenls. d&rt collec-
tion chamber 160 nlay not extend reanvard of cyckme
cll'Unber 156

Di&t collection chamber 160 may extend under at least a
portion of suction motor 148. For example, suet&on motor
148 may be positioned reanvard of cyclone chamber 156
and at least part of rear portion 520 ol'&rt collect&on
chiunbcr 160 may bc posilionn! under al least a portion of
suction motor (48 Optionally, rear portion 520 of dirt
collection chamber 160 nlay be pos&tioned under all of
a&let&011 ulonu'48

Preferably. dirt collection chamber 160 may be shaped to
efficiently occupy the space avaiLable under main body 108.
For example. d&rl collection cluunbcr 160 may include one
ol ulorc walls shaped k& gi ui rdllv'ollolv lhc co&lloills ol one
or nlore &veils of main body I Ug. In some enibodiments. dirt
collection chan&her 160 may include a recess for receiving at
least a portion of the suction nlotor housing ln the illustrated
example. rear portion 528 of upper wall 168 includes a
recess 536 for receivin a loller port&on of suet&on motor
148 h lore spec&lically, rear portion 528 ol'pper wall 168
has a surface 540 miglcd downwardly toward rear end 444
of appamtus I UU to define recess 536 Downwardly angled
surface 540 may generally correspond with the don nv;ardly
eagled outer surface 544 of motor housing 152. '(1&is &nay

penn&t rear portion 520 of dirt collection chamber 160 to
partially surround motor housing 152 to occupy the space
bclolv mid around motor housing 152 lbr add&uonal storage

CilpaC&l)'yclone
chamber 156 uicludes one or morc d&rt oullcis in

cmnnlunication with the dirt collect&on chamber The
cyclone chamber dirt omlet may be positioned to preferen-
tially direct dirt toward the furthest wall of dirt collection
chamber 160. In the illustrated example, dirt collection
chiunbcr 160 cxlemls farther rearwardly of cyclone chmnbcr
156 than it docs fonvardly of cyclone chamber 156 and d&rt

outlet 196 &s posilionn! in a rear s&dc of cyclone chmnbcr
sidev all P86 In use, dirt may be pmpelled rearwardly from
cyclone chamber 156 throu h rear dirt outlet 196 to the rear
portion 520 of dirt collection chamber 160.

It lv&ll be appreciated that any dirt collection chmnber
structure may bc used w&th other aspects ol'h&s disclosure.
Wiu&d Rclcasc

Thc fi&llowing is d description of a wand rclcasc mecha-
nism that may be used by itself in any surface cleaning
apparatus or in any conlbination or sub-combination lvith
any other feature or features disclosed here&n.

In accordance lvith this aspect. a v, and release is provided
that may be operated by a user wlule clean&ng usuig surface
cliulnulg ilppiudtUs 100 so lhdl B User ac&xi nol shin ol lhc
sulfBCC clcanulg Bppdldnls 01 rcconhgU&0 thc silrfacc clean-
ing apparatus to, e.g . an above fioor cleaning configuration
Accordmgly, the wand release may be operable by a user*a
foot, such as by a filot pedal. The user may step on the wand
release to release the wand wlule contuiu&ng to operate the
surface cleaning apparatus 100.

As cxcmphiied in FIGS. 2, and 17-19, &nlet cnd 124ol'urfacecia&Bung apparatus 100 nuiy be co&u&cclcd, and
preferably releasably connected, in a&r flow communication
with a surface cleaning head (36. such as via a w:and 132
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that is pivotally connixtcd to surface cleanulg head 136.
When surface cleaning apparatus l(gi is mounted to the
downstream end of wand (32 and wand 132 i ~ connected to
surface cleanmg head 136, surface cleaning apparatus 100
may be used to clean a floor or other surface in a manner
analogous to conventional upright-style vacuum cleaners.
Accorilulgly, surl'acc clmning apparatus 100 may bc pivoted
from an upnght storage posiuon (FIG. 2) to an ul-use
position, and then manipulated to maneuver surface cleaniag
head 136 over a surface for cleaning (I'l(i 14(3). 1 I 1

In the illustrated example. wand 132 includes an upper
end 548 renlovably mounted to conduit 128. Ond a lower end
552 renlovably mounted to surface cleaning hend 136.
Prclbrably, surface clcanulg head 136 ulcluilcs ml upstrcmn
portion 556 pivotally coiuwctcd to a downstrmun portion
560 Surface cleaning head (36 may be any surface cleaning
head known in the art Accordingly, upstream portioii 556
may include a rotatably mounted bnish roll, a bmsh roll
motor and wheels. In the illustrated example. upstream
portion 556 includes a cleaning head dirty nir inlet 564. and lo
downs(rerun portion 560 includes ml air oullet 568.

In usc. tlu: surface cleanulg apparaius 100 may be
nlanipulated to selectively pivot dolvnstream portion 560
relative to upstremn portion 536 fiir maneuvering upstreanl
portion 556 (and dirty air inlet 116) over a surface fiir
cleaning. Wand 132 may also be rotatably or otherwise
moveably mounted to downstream ponion 560 so as to be
stccrulgly coup(cd to surface cleaning head 136.

In some mnboduncnts, surface cleaning apparatus 100
may be directly connected to surface cleaning head (36 Iior io
example. conduit 128 may directly connect to surface clean-
ing head 136 (see lii(r 20)

As exemplihed in FIOS. 17 and 18. Iockin mechanism
572 is described v ith respect to surface cleaning head 136
and wand 132. Howcvcr, it is cxprcssly contcmplatcd that, ls
altenratilcly or ul addiuou, conduit 128 may ulcluilc the
same or amilogous clemcuts/structure of stand 132 which
relate to locking ntechanism 572 Iior example, conduit 128
nlay be substituted for wand (32 in the fiillowing para-
graphs. sc

Locking mechanism 572 is reconfi umble between a
locled position ul w luch w mid 132 is sccurcd to dow nstrcmn
portion 560 ol'he surl'acc clcmung head, and an unlocked
position in wluch wand 132 is removable (c.g. Ireely remov-
able) front downstream portion 560 l,ocking mechanisnt
572 may include one or nuire foot openable actuators for
manually nlovin locking mechanism 572 from the locked
position to the unlocked position, and/or vice versa. The
acuiator may bc posittoncx( ul any suitable location on
surface cleaniug hcml 136 or wand 132. For ex unplc, the o

acuiator may bc posittoncx( on one of the upslrcam or
dolvnstream portions 556 and 560 of surface cleaning head
136 In the illustrated example, actuator 576 compnses a
single foot pedal positioned on downstream portion 556 of
surface cleaning head 136. ll

Acxuator 576 may directly engage want( 132 and sccurc
wand 132 in position, Altcrnatcly, as exemphlicil, locking
mecharusm 572 may include one or more release anna 580
that are drivenly connected to actuator 576. 'I'he release arms
may be positioned on one of smface cleaning head (36 and io
wand 132, and releasably engage the other of surface
cleaning head 136 and wand 132 when locking mechanism
572 is ul the locked posiuon. For cxamplc. a relcaac arm on
surface cleaning lmad 136 may ulclude an engagement
mcmbcr that in thc locked position rcleasably en a es an ss
engagement member on wand 132 ln the example shown,
locking mechanisnl 572 includes one release arnt 580.

Rclcasc aml 580 is shown ulcludulg an inward protrusion
584 on an inner surface 588 thereof that releasably engages
a recess 592 on an outcr surl'acc 596 of wand lower cnd 596.
Inward pmtnision 584 and recess 592 are examples of
mlgagcment mcmbcrs. Other examples ol'cngagcment mem-
bers include oppositely charaed magnets, hook and loop
fasteners. and matin male/fenlale snap components. latches
and the like.

In the illustrated example. actuator 576 includes a pedal
surface 620 which extends cxtenor to downstream portion
560 for operation by a user's foot. In use. a user may step
onto pedal surface 620 to slide actuator 576 downwardly and
unlock locking mechanism 572 as descnbed above. Alter-
nately, actuator 576 may bc a buuou. Icvcr, or thc like that
is foot operable

Actuator 576 may be moveably mounted to sul(ace clean-
ing head 136 for movement between an unlocked position
and a locked position. In the unlocked position. actuator 576
may either relcasc control of relcasc arm 580 (c.g a biasulg
member such as a spring to move release arm 580 to the
unlocked position) or urge release ann 580 into thc un(ockcx(
position. Preferably, actuator 576 is biased to the locked
position. For example. a biasing member such as a linear
spriag 626 may act upon actuator 576 to urge actuator 576
to the locked position. In the example shown, a linear spring
626 is positioned below actuator 576 for urging actuator 576
upwardly to the locked posiuon. This may pernut actuator
576 lo aotolnatlcally'l.c. wlthollt adilltlolull ilsc'1 ac(lint)
return to the locked position ivhen the user ceases to apply
force (e.g with their fiant) to actuator 576.

Release arm 580 nlay have any suitable conhguration and
may be mounted to surface cleaning head 136 in any suitable
manner for movement between a locked position in which
the rclcasc aml engngcs wand 132 (e.g. whml wand 132 is
suitably rcccivcd ul surface climlul head downstream por-
tion 560), and an unlocked position in wluch the release ann
580 disengages from wand 132. In the illustnsted example,
inward pmtnision 584 of release arnt 580 is inwardly
movable to a locked position, and ounvardly movable to an
unlocked position. In the illustrated example. release ann
580 is pivotally mounted to surlbcc clcaiung head 136 for
pivoting about an axis of rotauon 600 between the uniockcx(
anil lockcil positions.

As exemplified, release ann 58U includes a body engage-
ment end 604 and a drive end 608 l3ody engagement end
604 includes inlvard protnlsion 584. Release arm 580 is
pivotally mounted to surface cleaning head 136 be(ween
body engagement and dnl c ends 604 and 608. Actuator 576
is dnvingly corulcctcd to thc drive cnd 608 of rclcase ann
580 for moving thc rclcase anu 580 to the unlocked position.
In the illustrated example, acnmtor 576 includes an engage-
ment surface 612 and drive end 6U8 of release arm 580
includes an angied engagement surface 616. Surfaces 612
and 616 are aligned such that when actuator 576 moves
downwardly. actuator engagement surface 612 cams a aulst
dove cnd cngagcment surl'acc 616 wluch urges dnve cnd
608 to move inwardly. This pivots rcleasc anu 580 movulg
release ann 580 outwardly to the unlocked position

Preferably, release aml 580 is biased to the locked posi-
tion. For exampie. a biasing member such as a Imear sprin
624 or a torsional spring may act upon release arm 580 to
rotate thc relcaac arm 580 toward thc locked position. In the
example shown, a linear spring 624 is posinoued to urge
dove mid 608 of rclcasc ann 580 outwardly to pivot release
ann 580 to the locked position. 'I'his may permit release arm
580 to automatically (i e. lvith additional user actiim) engage
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wand 132 upon inseruon of wand 132 uito surlbcc cleaning
head doivnstreant portion 560

Preferably. all ntoving parts of locking mechanism 572
are positioned on surface cleaning head 136. 'I his may make
adapting accessories that are compatible with locking
mechanism 572 less complicated. In the illustmted exranpl,
rcmcss 592 is thc only component of locking mechamsm 572
not positioned on surface cleaning head 136, Imd is prefer-
ably a static. non-niovable element. Compatibility v ith
locking Inecltanism 572 Inay require only an upstreant ul

conduit sized to fit into downstream portion 560 and a recess
592 for en agement by release arm 580. Optionally. surface
cleaning head 136 may include a cover 628 for concealing
onc or morc components (such as rclwise amt 580) of
loci uig mechanism 572. I

It &vill be appreciated that any release mechanism may be
used with other aspects of this disclosure
I:lectrical ( onnector Guard

The fi&llowing Is a description of an electrical connector
uard that may be used by itself in any surfiace cleaning Ic

apparatus or in auy combination or sub-combmalion with
dnv other fciituro or fbdtiilcs ihsch&scd hcloul.

In accordance with this aspect. surface cleaning apparatus
(00 has an electrical connector to which an accessory tool,
such as an electrified cleaning wand or motorized cleaniag
head may be connected In some cases, the accessory tool
may not require an electrical connection (e.g.. a crevice
tool). In such a case, the accessory tuol may bc mounted to
conduit 128 without needing to coiulcci to thc elec(rica)
coitnector ht such a case, the electrical connector ntay be sc
exposed. If the electrical cimnector is live, a user might be
exposed to an electrical shock risk from the exposed ehx-
trical connector. In accordance with this aspect, the acces-
sory tool is provided with a cover or cowl to cover or
surround the ehxtncdl coruiector. The cowl protects the &I

c)ccsncal connix (or from damage (c.g., by hittmg a pince of
funuturc dunng usc of thc surface claiming apparatus) and
inhibits a user being exposed to an electrical six&ck risk front
the exposed electrical connector

Referring to FICi. 4, surface cleaning appamtus 100 may dc

include an electrical connector, such as socket 140, for
providuig electncal power to a powered accessory. such as

motor-driven brush or a hght. Elcctncal coiutcc(or 140
oldv bc d alahe or fbmapc conncctol ale1udhlg iu&V niuubor of
electrical v iree (e.g one to five wires) in the illustrated
example. connector 140 is a female socket including three
wires. Three-wire connector 140 mny form part of an
electrical circuit that controls the power and/or operation
mode of a coin&co(ex) accessory. For cximiplc. electrical
wires 636 may connimt tlucc-wire coiulector 140 to multi- c

position switch 640. The posiuon of switch 640 may toggle
po&ver to a connected accessory, and/or control the mode of
operation of the accessory (e.g . suction motor on, brush of,
suction nn&tor on, bnish low speed: suction motor on, brush
high speed).

Electrical connector 140 may bc positioned m any suit-
able location on surface cleaning apparauis 100. Preferably,
clcctncal connector 140 Is positioned proxmiate inlet cnd
(24 )his may permit electrical connector 140 to join v ith
a mating accessory connector w:hen the accessory is fiuidly ic
coupled to inlet end 124. Reference is now made to FIC)S.
4 and 21. In the illustrated example, wand 132 includes a
downsueiun cnd 548 tlrdt Is re)ca&ably securable to inlet cnd
124. For example. conduit 128 may bc receivable utside
wand downs(ream mtd 548, and rcleasably secured ui post- ss
tion by lockutg mechanisn& 644 (e g a latch). )Iurther. v and
(32 is shown including a downstream connector 648 at

downs trciuu mid 548. Preferably wand downstream connec-
tor 648 mates v,ith main body comtector (40 substantially
concurrently as &vend doivnstream end 548 Is secured to
conduit 128.

As shown. wand 132 huther includes an upstream con-
nector 652 at &sand upstream end 552. Electncal wires 656
ex(cud from wimd downstream coruiector 648 to wand
upstream connector 652 lbr umlsnutung clcctncity thcrebe-
tween Preferably, electrical wires 656 are isolated fmm the
airtlow path extendin benveen the upstremn and down-
stream ends 548 and 552 of v and 132 I'or exaniple, wand
132 may include an isolated conduit 656 in an interior
thereof for housing wires 656.

Referring (o FIG. 18. an accessory such ns surface clcan-
iug head 136 may uicludc an electncul connixtor 664 lhr
mating with upstream connector 652 In use, wand 132 Inay
transniit power from surface cleaning appamstus (00 to the
electrical connector of an accessory for providing power to
that accessory (e.. to power a motor or a light). In the
illustrated example, electrical wires 668 extend from surface
cleaning head connccsor 664 to a power brush motor 672.

Ill sonic cdscs. Sil iicccssorv nlay llot rex)aire pow cl foul
surface cleaning apparatus (00 v hen connected thereto. I &or

exaniple, the accessory nmy have its oivn source ofpower or
may not be powered at all I'his may leave electrical con-
nector 140 disconnected. Preferably. such an accessory may
protect electrical connector 140 against exposure to dirt and
ilalllagc

Refcrmlcc Is now made to FIGS. 22 nnd 23. In thc
illustrated example. a hose 676 is shown connected to main
body 108. I lose 676 includes a downstreani end 680 which
may be releasably secured to main body (08 in any suitable
v ay. For example. downstream end 680 may include a
cylindrical receptacle 684 for receiving conduit 128 of main
body 108. Don nsu wim cnd 680 may also provide protcc(ion
fi&r ckmtrical connector 140 against exposure to dirt and
damage In thc illusudtcd example. downstream cnd 680
includes a connector uard 688 for receiving electrical
cmtnector 664 when doivnstremn end 680 is connected to
main body 108.

Connector uard 688 may take any suitable form. In the
illustrated example, connector guard 688 Includes sidcwalls
692 aud 696. Snd an cnd wall 700, wluch collectively de(inc
a cavity 704 for riccn Ing electrical coruiector 140. Cavity
7U4 is prefensbly simd to substantially enclose electrical
connector 14U ivhen downstream end 680 is secured to main
body 108. As illustrated, inner sidewall 696 may be n
sidev all of receptacle 684 or an independent sidewall.
Opuoually. opcnuig 708 (o rixcptaclc 684 and the openulg
to connector guanl 688 hc ul substuntially tlm same phmc,
as shown. This may pcnnit connector guard 688 to cili:c-
tively cover electrical connector 664 against debris and
damage

It will be appreciated that. in other embodiments. con-
nector guard 688 may be of any design that covers the inlet
mtd of chmtncal connector 140 and aced not cover all of
clcctnctil coiutcc(or 140.
Powcrcd Acccssoncs

'I'he following is a description of a control arrangement
for powered accessories that may be used by itself in any
surface cleaning apparatus or in any combination or sub-
combination with any other feature or features disclosed
herein.

Preferably. surface clc;ming apparutus 100 may bc cun-
nimtcd to a plurahty of dillcrent acccssoncs. Some acces-
sories may have more operational modes than others l&or

exaniple, soine accessories may have a single openstional
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mode (l.e. on). w hcrcas other accessories may have multiple
operational modes (e g., high and low) As used herein and
in the claims. Off is not considered an "operational mode"
and is commnn to all accessories. According to some eltx-
trical circuits, a nvo-wire connection between apparnnis 100
and an accessory mny be sufficient to provide control over
a single operational mode, and a tlu cei w irc conntmtion may
be used to provnle control over muhiplc operational modes.

Surface cleaning apparatus 100 is provided with a multi-
position switch 64(l lvhich may have more than two pnsi- ln

tions (other than off) I'or example switch 64(l nlav be
moveable benveen an "off'osition in which all ofthe wires
in electrical connector 140 are de-energized nnd suction
motor 148 is dc-cucrgiztxt, "a suction motor on. brush low
spccd" position in which eiimtncal coiulcrtor 140 is mlcr-
gized to pmvide a first lower level of power and suction
motor 148 is enetgtzed: and. a "suction motor on, brush high
speed" position in which electrical connector 14(l is ener-

ized to provide a second higher level of power and suction
motor 148 is energized lo

Prcli:rdbly, thc same electrical connector 140 is used to
conntmt with accessoncs havuig linuted operalionai modes,
and lvith accessones having many operational modes. I'r
example, electrical connector 140 inay be a three-v ire
electricai socket that is connectable with both nvo and three
ivire mating accessory electrical plugs.

Reference is now made tn FICiS. 24-26. In the illustmted
example. surface cleaning head 136 uicludes tluce-wire
clcctncal coruumtor 664. Tlus may permit a user acluating a
switch on surface cleaning appanatus 100 to select an io
operational mnde for surface cleaning head 136 and also to
actuate suction motor 148 lior example, surface cleaning
head 136 may include two modes of operation high brush
speed and loll bnish speed. In use. a user may selectively
posiiion a control actuator, such as multi-position switch ls
640. bctss ceo an ofl'osiuon. a lirsi (or low brush speed)
position wherein thc sucuon motor is also actuated, and a
second (or hi h bnish speed) position wherein the suction
nlotor is alan actuated.

FIGS, 25-26 illustrate an exemplary upholstery cleaner do

716 wluch has only one mode of opemation. i.e.. upholstery
clcancr 716 has a power brush tlmt may only bc tumed on
or ofl; As shown, upholstery cleaner 716 may uiclude an
clcctncal connector 720 having lust two wires. The two
wires of upholstery cleaner electrical connector 720 may
connect lvith nvo of the three wires of inain body electrical
connector 140. In this case. the tlfird wire of main body
electrical connector 140 may remain disconnected. When
cfccancal connectors 720 and 140 are connected. switch 640
may bc opcrablc to turn upholstery cleaner 716 on and olf o

(i.e. to selectively provide power to upholstery cleaner 716).
In such a case. the additional control position is redundant.
lior example, the motor of upholstery cleaner 716 nlav be
energized at the same power level in positions of switch 640
in which suction motor 148 is ener ized or it may be s.
miergized in only onc of the positions of switch 640 m which
suction motor 148 w energized.

Optioimlly, elix toed l connector 720 of upholstery cleaner
716 may include a connector guard 724 ( onnector guard
724 is substantially similar to connector guard 688 descnbed to
above. Connector mtard 724 may surround electrical con-
nector 140 to protect at least the disconnected tlfird wire
lronl exposure lo tlirt anil ilalllagc.

Alu:metis cly, lhc first position of switch 640 may provide
power to surface cleaning apparatus 100, dnd stmond/funhcr ss
positions of switch 64U nlay provide power to both surface
cleanin apparatus IUII and the connected accessory. 'I'lus

26
may pcrnut lhc accessory to be sclecuvely activated wlulc
powering surface cleaning apparatus 100.

In altematc mnbodunmlts, a st7tamtc on/olf switch may be
pmvided for suctinn motor 148

It will bc appreciated that dny control mechtuuam mav bc
used v ith other aspects of this disclosure
Openable Cleaning Tool

'I'he following is a description nf an openable cleaning,
tool that may be used by itself in any surface cleaning
apparatus or in any combiruition or sub-combination wlfll
any other feature or features disclosed herein.

In accordance with tins aspect, a cleaning tool lms a

cleaning member that may require occasional cleaning I'or
example, the cleaning tool may uicludc n brush that may
collect hairs or nther elongate nlaterial, e 0 . a mtatable bush
ln such a case. the user may occasional desire to clean the
bnish by removing the elongate material therefrom Accord-
in ly. the cieaning tool may have an openable member
which is situattxi so as to pcmut a user to clctm thc brush
while the brush is still mounted in the cleaning tool. Pref-
erably, thc opmlable mmnbcr increases the size of thc ditty
air mlet of the cleaning tool Accordingly, one part of the
housmg defining the dirty air inlet may be moveable
nxiunted (e.g. pivotally. siideable, etc ) to the rest of the
hnuslil

As exempiified in FIGS, 25-28, nn upholstery cleaning
accessory 716 has a motonzed brush roll Upholstery clean-
ing accessory 716 hds a downstream poruon 728 tlmt may bc
releasably securable to inlet end 124 of surface cleaning,
apparatus I till by any means known in the art Downstream
portion 728 may be reieasably securable to surface cleaning,
apparatus 100 directly as slmivn in FICi. 26. or indirectly
such as by way of an intemledinte hose 736 (see FIG, 26B).
Downstream poruon 728 includes mi air outlet 740 at
opening 744 for recco ing at least a portion ol'aui body
conduit 128 to connect nir outlet 740 ui nlr commuiucatlon
with dirty air inlet 116 Dpstremn portion 732 of accessory
716 has a dirty air inlet 748 at a lnwer end 752 thereof Dirty
air inlet 748 is in fluid conununicntion with air outlet 740 to
form m airflow pathway therebetween. When downstream
portion 728 is conncctcd to surface clcaiung apparatus 100.
a contiguous airflov; pathway is lbnncd from upholstery
cleaner dirty mr inlet 748 to apparatus air inlet 116 to
apparatus clean air omlet 1211

Upstream portion 732 is prnvided with a bnish 756 having,
bristles 760 ivhich extend out of dirt air inlet 748 for
contacting the cleanin surface and entmainin dirt and hair
thereon. Optionally, upholstery cleaner 716 further includes
d lllotor (c.g.. clcctrlc nlotiir iir dlr turblllc llol showll),
such as in upstream portion 732, for dnvlng bnish 756 to
rotate.

In operation, brush 756 is prone to having hair and the like
being wound around bristles 760. Accordingly to this aspect,
lower end 752 of upstreanl portion 732 is adapted to provide
selcctivc access to brush 756 for clednuig. For example.
fusser cnd 752 may include onc or morc portions wluch may
bc moved rclativc to brush 756 to improve access to brush
756 In the illustrated exanlple, lower end 752 includes a
forward portion 764 and a rear portion 77U which border
dirty air inlet 748. As slmivn. forv ard portion 764 mny be
pivotally mounted to rear portion 770 to permit forward
portion 764 to rotate away from brush 756 and thereby
provnlc improved acct:ss to brush 756 As shown, lbrward
portion 764 may be rotated about axis 772 bctwcen a ciostxf
position (FI(i 27) in which dirty air inlet 748 has a forward
length 776, and an open position (Iilti. 28) in which brush
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dirty air inlet 748 has an cnlargcd forward lmigth 780
(greater than closed fonvard length 776). which may pmvide
easier access to brush 756

Optionally, lower end 752 may be rotatably mounted to
upstream portion 732. This may permit lower end 752 to
rotate to ntaintain contact v ith a cleanin. surface, In turn,
(itis iliav llliprovc Illi: clcalllllg efllcieiicV ol upliolsliuy
cleaner 716, espccnilly lhr uncvcn surfaces such as uphol-
stery In the illustrated example, lower end 752 i ~ rotatable
with respect to upstream portion 732 about an axis 784 Axis Ia

784 may be substantially parallel to bnish axis of natation
788. More preferably. axis 784 is coincident (i.e, the same)
as brush axis 788. This may permit brush 756 to maintain a
constant distance to dirty air inlet 748. for conuicting thc
clcanmg surface with bustles 760, as lower eixl 752 is
rotated into dttferent positions

l,oiver end 752 ntay be mtatable alxiut axis 784 front a
firs rearward position (see I'I(i 29) to a second ti&rward
position (see FIG 30). Optionally. lower end 752 is romtable
between the first and second positions across a range of nt
between 20 and 70 degrees, and preferably across a ran e of
at least 30 dcgrces. In thc illustrated example. lower end 752
is rotatable benveen the first and second positions across a
ran e of approximately 45 degrees.

It ivill be appreciated that the accessory 716 mav be
provided with a rotatably mounted lovver end 752 without a
pivotally mounted forward portion 764.

Optiormfly, in any embodimcnn upholstery cleaner 716
may include a blccd valve Thc bleed valve may pemiit
ambient air to enter the airflow pathway through upholstery sc
clemier 716 to reduce the suction developed at dirty air inlet
748 Preferably, the bleed valve is manually operable. Tlus
may pemtit a user to selectively open the bleed valve to
reduce suction at dirty air inlet 748, which may impmve
clcaiung efliciency over, c.g. Iugh pile carpet. AIIcrnalively, Is
thc bleed salve may open automaucally ui response to a
scaled suction situation (e g. Iow pressure) m thc airtlow
patlnvay 'I'his ntay help to prevent overheating of suction
niotor 148 by drawing in additional air through the bleed
valve. so

Bleed valve 792 may be position in any suitable locarion
on upholstery cleaner 716 In thc illustrated example, bleed
i alve 792 is posittoncx) on an upper surface '796 ol'ups(rerun
portion 732 of upholstery cleaner 716. In alternative
embodiments, bleed valve 792 may be positioned on down-
stream portion 728

Bleed valve 792 is an example of a manually openable
bleed valve 792. As shov n, bleed valve 792 includes a slide
800 wluch may bc selixuvcly moved (left and ught in the
cxrunple shown) bc(ween opcncd and closed positions In o

thc open posiuon, bleed valve 792 allows supplemental mr
to enter the airflow path. and in the closed position. bleed
valve 792 does not allow supplemental air to enter the
airflow path. Preferably, bleed valve 792 includes additional
partially open positions between the open and closed posi- s.
Irons. This may provide additional control over Ihc unount
of air allowed to cross bleed valve 792 into the mrflow path.
In turn. Ibis may provide finer conlrol over Ihe suction
developed at dirty air inlet 748 I'or example. maxiimun
suction niay be desired for hard floors. medium suction may re
be desired for low pile carpet, and minimum suction may be
desired for hi h pile carpet.
Lighting

lhc followin is a descnplion of a lighIuig arrangement
that may bc used by iIscll in miy surface cleaning apparatus ss
or in any combination or sub-combination with any other
feature or features disclosed herein

Surface cleaning apparatus 100 may uicludc one or morc
lights that operate to illuminate a surface to be cleaned or to
illuminate components of surface cleaning apparatus 100
lier example, surface cleaniag apparatus 100 or an attached
accessory may include one or more forward facing fivgtts

(e g. LED. haio en, or incandescent bulbs)
Rcfi:rance is now made to FIGS. 1 and 4. In thc illus(rates)

example, surl'acc clcmnng apparatus 100 includes rm LED
light 804 As shown, light 804 is directed forwardly to shine
light onto a cleaning surface forward of inlet end 124
Preferably. light 804 is positioned on an upper end 428 of
main body IUS. In the example shown, light 804 is posi-
tioned above conduit 128 and dirty air inlet 116 (e.g.. on an
upper surface ol'aui body 108 and at the forward cnd
thcrcol). In some cases, this may permit LED hght 804 to
shine forwardly, over conduit 128 and an attached accessory,
onto the surface to be cleaned. In turn this may permit light
SU4 to replace any need fitr a separate light on soine
accessories, since light 804 may be positioned to shine over
the accessory onto the cleaning surface.

Light 804 may bc activated in any suitable manner. For
example, surl'acc clcmimg apparatus 100 may include a
dedicated actuator (e a. switch. lever, or button) for power-
ing light 804 Alternatively. and as shown, light 804 may be
powered by operation of a shared control actuator, such as
sv itch 640. This may pemtit the activation of light 804 to be
coordinated v,ith the activation of other iximponents of
surface cleaning apparatus 100 such as suction motor 148.
For example, when switch 640 is in Ihc OFF position, both
suction motor 148 and light 804 may be powered otf When
switch 640 is in any other position (e g a first position), both
suction motor 146 and light 8U4 may be powered on. In
efl'ect. light 804 may power on automatically with suction
motor 148.

Altcmativcly, switch 640 may include a lirst position in
which suction motor 148 is powered on wlulc hght 804 is
powcrcd ofl; and a second position in wluch both suction
ototor 148 and light 804 is powered on. 'I'his may permit
light 804 to be selectively activated or deactivated while
operating surface cleaning appamtus 100, e.g, to conserve
enema
Accessory blount

Thc following is a descripiion of an accessory mount Iha1

may bc used by itself ui any surface cleaiung apparatus or in
any combination or sub-conibination with any other feature
or features disclosed herein

In accordance v, ith this aspect. surface cleaning apparatus
100 is prot ided with storage for one or more accessories.
Accordmgly. iiccessoncs (c.g. a crewcc Iool, wand exten-
sion. power brush, ctc.) may be convcrucntly stored and
aviulablc when rettutrcx). These acccssoncs may bc moon(ex)
to inlet end 124 for expandina the fiinctionality of surface
cleaning apparatus 100 or fitr impmving cleaning efficiency
on the particular cleaning surface. In order to reduce the
footprint of surface cleaning apparatus 100 durin use. the
storage mount may be provided on wand 132. An advanui c
of flus design is that Ihc accessory tools arc not located on
thc cleaning head, winch could increase thc lmight or width
of the cleaning head and reduce the fiirniture under which it
may fit, nor are they located on the hand vac itself. Instead,
they are provided on a the wand at a position between the
cleaning head and the hand vac.

II will be appreciaicd tluit the storage mount may be
relcasablc sccurcd Io wand 132 or it may bc pcrmancnily
mounted thereto, such as by beuig moldcx) as part thcrcol: or
by being a separate part that is secured to wand 132 by an
adhesive, a inechanical fastener such as a screw or the like
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As cxmupliiied In FIGS. 2 and 31, accessory mount 808

for carryin one or mote accessories includes an engage-
ment portion 812 for releasably securing mount 808 to wand
132 and one or nlore nlounting portions 816. Engagement
portion 812 may Include any suitable retentive member such
as a clip. a cLamp. magnets, or hook and loop fasteners. Tlus
may pcnnit accessory mount 808 lo bc selectively removcxh
repositioncd, mid rcplaccd onto a ddli:rml( posluon on wand
132 In Ihe illustrated example, engagement pouion 812
includes a clip 820 sized to grasp wand 132. Glip 820 io

includes a pair of spaced apart resilient anna 822 which can
be spread apart to receive wand 132 and afteiward released
to bear doivn onto wand 132.

Accissory mount 808 Is shown including two mounting
portions 816 laterally corulectcd to engagement poruon 812.
Mountin portions 816 are positioned to support an acces-
sory. such as crevice tool 824 or brush 828 Preferably, one
or more of mounting portion 816. and more preferably both
of mounting portion 816, can support an accessory onented
in pamflel with the mountmg surface (here wand 132) as Io
shown. In altcmatlve mnboduncnts, one or more ol'mount-
ing portions 816 may suppon an accessory onenlcd at an
angle to the mounting surface.

In some embodinients, accessory mount 808 may include
nlore thali tv o Inounting portions 816 I or example, acces-
sory mount 808 may include a plurality of mounting por-
fious 816 armnged in pairs (or larger groups), which are
distnbuted about a penphcry of engagement portion 808

Each accessory mount 808 may have any suitable con-
fi urn(ion for supporting an accessory For example, each Io
accessory mount 8(lg may include one or nxlre of a plug. a
receptacle. a magnet. a hook or loop fastener, a snap, or
another suitable mounting member for retaining, an acces-
sory. In the example sho~n, each accessory mount 808
includes a plug sized to foml a Iriction frit uwide an mr oullet Ii
ol du acccssoty.

While the above dcscnption provides examples of the
embodiments. it ivill be appreciated that some features
andior fiuictions of the described embodiinents are suscep-
tible to modification without departing from the spirit and do

principles of operation of the described embodiments.
Accordulgly. wlrdt has bccn described above has been
intcndcxI to bc illustrative of the ulvcnllon and non-linuting
dnd ii will be understood by persons skilled ul the art Ihat
other variants and modifications may be made without
departin fmm the scope of the invention as defined in the
clai(ns appended hereto. The scope of the claims should not
be limited by the preferred embodiments and examples. but
should be given thc broadest ulterprctatlon consistent with
thc dcscnption as a whole o

lhc invention clauncd Is:
I A surface cleaning apparatus comprising
ia) a ltand vacuum cleaner having a hand vacuum cleaner

air inlet, a handle. an air treatment member. a suction
motor having an axis of rotation. a clean air outlet and ls
a hand I acuum clcaucr air flow path extending from thc
hand I iuuuul clcducr au ulpct (o lhc clean sin oinlcl aud
including thc suction motor and Ihe air tree(men! mmn-
ber. Ihe handle having a handgrip portion extending
upivardly when the surface cleaning apparatus is dis- io
posed on a honzontal surface, the air treatment member
bavin a centml longitudinal axis:

(b) a floor surface cleaning head havulg a dirty air inlet
dud d floiu'lnldcc clcauulg hcdd alr oil(let.

(c) an upnght mode air flow conduit extendulg Ikom the si
floor surface cleaning head air outlet to the hand
vacumn cleaner air inlet, the upright mode air tlow

conduit comprising an upnght mode ngld wmld movc-
ably mounted to the floor surface cleaning head
between an upri ht storaae position and an in-use
position, the hand vacuum cleaner air inlet is releasably
connectable to a downstream end of the upright mode
rigid wand, ivherein, ivhen the hand vacuum cleaner air
uriel is connected to ihe downstream cnd of thc upnght
mode ngid v and. (hc handle of thc himd vacuum
cleaner is drivingly connected to the floor surface
cleaning head; and.

fdj a portable mode air flow conduit comprising a portable
mode rigid wand and a flexible suction hose positioned
downstream of the portable mode ri id wand and
upstream of thc hand I acuum clcancr mr inlet wherein
thc hand vacuum cleaner air uric( is rclcasably con-
nectable to a doivnstream end of the flexible suction
hose ivhen the hand vacuum cleaner air inlet is discon-
nected front the downstream end of the upught mode
rigid ivand ivhereby the portable mode air flow conduit
is interchangeable with the upright mode air flow
condui(.

2 Thc surface cleaning apparatus of claim 1 wherein the
hand vacuuin cleaner has an electrical connector and the
downstreain end of the flexible suction hose is concurrently
cminectable in air flow communication with the hand
vacuum cleaner air inlet and electrically connected to the
electncal connector of the hand vacuum cleaner.

3 The surface cleaning apparatus of claim 1 whcrcin thc
portable mode ngul w mid Is removably councctable to an
accessory surface cleaning head.

4 lbe surface cleaning apparatus of claini 3 w:herein the
tlexible suction hose is renlovably connectable to the por-
table mode rigid wand.

5 The surface cleaning apparatus of claun I wherein an
accessory surface cleaning head Is elcctncally connectable
to the hand vacuum clcdncr by thc portable mode air flow
conduiz

6 lhe surface cleaning appamtus of clainl I wherein the
flexible suction hose is an elec(weal flexible suction hose.

7 The surface cleaning apparatus of claim I wherein the
air treatment member comprises a cyclone and dirt collec-
tion chamber. thc dirt collection clrdmbcr comprisulg a
portion posluoned below thc cyclone wlmn the hand vacuiun
cleaner Is posluoned on d horizontal surlhcc.

8 lbe surface cleaning apparatus of claini I w:herein the
hand vacuuin cleaner air inlet has an inlet passage that
intersects the handle.

9 The surface cleaning apparatus of claim I v herein the
handgnp portion extends upwardly and Ihrwardly when the
hand viwuum clcimcr is dlsposixl ou a honzoutal surface.

10. A surface cleaning apparatus composing
fa) a liand vacuunl cleaner having a hand vacuiun cleaner

air inlet, a handle, an air treatment menlber, a suction
motor having an axis of rotation„a clean air outlet and
a hand vacuum cleaner air flow path extending Ibom the
hand vacuum cleaner mr inlet to the clean air mitlct and
includulg the suction motor and thc air trcalmcnt mem-
ber,

1b1 a floor surface clemiing head having a dirty air inlet
and a floor surface cleaning head air outlet;

1c) an upright mode air fkliv conduit extending from the
floor surface cleaning head air outlet to the hand
vacuum clwulcr air utica tlu: upnght mode air flow
condui( comprisulg an upright mode rignl wmld move-
ably mounted to thc floor surlhcc clealung head
between an upright store e position and an in-use
position. the hand vacuum cleaner air inlet is releasably
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conmxlablc to a downstream cnd ol'hc upright mode
rigid wand, wherein, when the hand vacuum cleaner air
inlet ls connected lo thc downstream end ol lhe upnghl
nlode rigid wand, the handle of the hand vacuunl
cleaner is dnvlngly colulccled lo lhc floor surlhcc
cleaning head; and.

fd) a portable mode air flow conduit comprisillg u portable
nlode rigid wand and a flexible suction hose positioned
downstream of the portable mode rigid wand and

111upstream of the hand vacuum cleaner air inlet w:herein
thc hand vacuum clcancr mr ullet ls rclcasably con-
ncxlablc to a downstream mid ol'hc flexlble suction
hose v hen the hand vacuum cleaner air inlet is discon-
nected from the downstream end of the upright nlode
rigid wand whereby the portable mode uir flow conduit
is interchangeable with the upright mode air flov
conduit. and wherein an upstream end of the portable
ntoili: rlgltl wantl la count'clttblc lo Iln Bcccssorv sul face
CICInlhlg hCBII,

lvherein the accessory surface cleaning head is electrically
connectable to the hand vacuum cleaner by the portable
mode air tlolv conduit

11. The surface cleaning apparatus of claim 10 w:herein
the hand vacuum cleaner has an electrical connector and the

portable mode air flow conduit has au upstream end that ls
ctulcurl'curly contlcct;lblc hl Bu'lotv comnuuucatlon w'1th

the hand vacuum cleaner air inlet and electucally connected
to the electrical connector of the hand vacuum cleaner.

1 Z. The surface cleaning apparatus of claim 10 wherein
the portable mode rigid lvand is removably connectable to
fllc acct:sstlry sutfaci: cicunnlg ht:Btl.

13. The surface clcluung apparatus of claim 10 wherein
the flexible suction hose is removably connectable to the
portable mode rigid lvand

14. I'he surface cleaning apparatus of clainl 10 lvherein
the flexible suction hose is an electrical flexible suction hose.

1 5. The surface cleaning appamtus of claim 10 wherein
thc uir trcatmcnt member composes a cyclone and dirt
collection chamber. Ihc dlrl collection chlunbcr compnsulg
a portion positioned belolv the cyclone when the hand
vacuum cleaner is positioned on a horizontal surface

16 'I'he surface cleaning apparatus of clainl 10 wherein
the hmd vacuum cleaner air inlet has un inlet passage that
intersects the handle.

17. The surface clcluung apparatus of claim 10 wherein
the handgrip portion extmlds upwardly aud forwardly when
the hand vacuum cleaner is disposed on a horizontal surface
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