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appl i cabl woShAMIENVENT REGARDI NG FEDERALLY SPONSORED RESHARGH 2DBWELGRVENT

[ 0002] Not applicabl e BACKGROUND OF THE | NVENTI ON 10 [ 0003] The present
invention relates to disposable dust collecting ruffles designed for use
with floor care equipnment such as vacuum cl eaners or the |ike. [0004]
Mechani cal and el ectrical cleaning nachines such as vacuum cl eaners,
rotary polishing machi nes, 15 brush-driven carpet cleaners and sweepers are
wel | known in the aiSPOERESE GPEITCEHVAVIORI GORARE- oparatEEANING ght and
cani ster vacuum and sweeper devices to notorized robotic cleaning devices.
The latter may include an internal Mt ENESystem and associ ated sensors
20 for permtting the i I trih room ar ea.

[ 0005] A nunber of préﬁfﬁﬁf%E?ﬁRﬁgﬁ%fﬁﬁfﬁﬁﬁﬁ??ﬁﬁ?ﬁ§§§%9§E§?ELs_ For

exanpbe, cerfabflyacuuNvandppivtepbhg devices do not easily provide
adequate cleaning in %ﬁ ) )

or in room corners. ; din, & or—and—a—

cleaning tools, attachments, angedrxicwesgergopfiten required to treat
these areas. Even when the deviTe is robotically-driven, the device may
m ss certai n[8Peds Not applicable

BACKGROUND OF THE INVENTION

10 [0003] The present invention relates to disposable
dust collecting ruffles designed for use with floor care
equipment such as vacuum cleaners or the like.

[0004] Mechanical and electrical cleaning machines
such as vacuum cleaners, rotary polishing machines,

15 brush-driven carpet cleaners and sweepers are well known
in the art. These devices range from hand-operated
upright and canister vacuum and sweeper devices to
motorized robotic cleaning devices. The latter may
include an internal control system and associated sensors

20 for permitting the device to follow a selected path in a
room area.

[0005] A number of problems are associlated with these
devices. For example, certain vacuum and sweeping
devices do not easily provide adeguate cleaning in narrow

25 gaps, such as around the feet of furniture or in room
corners. Therefore, individual attention and a variety
of cleaning tools, attachments, and fixtures are often
required to treat these areas. Even when the device is
robotically-driven, the device may miss certain areas

30 (e.g. if a chair is moved and not replaced to its exact

expected position).



30 (e.g. if achair is noved and not replaced to its exact expected
position). WO 2004/016144 PCT/ US2003/ 024736 -2 [0006] Another problemis
that snalWopassiicustate matter (collectively referred t@casisdustopd4ie often
propelled into the surrounding air by such devices, rather than being
sucked into the vacuum storage bag. 5 TRI%S i s partlcularly of concern with
respect to devices that use rotating brushes. This not onIy can result in

a requirene uent dustin f roomfurnit t can cause
respiratory Eb8§gi gPofﬁggepﬁﬂ%Eﬁ%v%g g@?ﬁnﬁmﬁﬁfaﬁaf uPf@éﬁlratory
condition. 1Qaf0007)cbn1bkSivEay. rMoerbeQ740626 Ghsetp is gisehosed plastic
shield coupled to a flexible skirt that surrounds the perineter of a

pol i shi ng meekPRelifdt ipgoushed serreeddéeddast brobrehsdeBiffparly, U.S.

Pat. No. 5,6 4 C r n g a rubber
15 skirt sur?%Eg%?nggégcégﬁﬁﬁegﬁékgﬁj%%?bLﬁgg ¥§?ﬁﬂkbgtbg?§§4?§§9 di scl oses
a vachum cl e@niingidepheeicutintdyngf acobecesh siuthonadpagtt he pgeriaeser of

t he machi ne. 0008 These devi ces use the surroundl structures  primrily
to prevent db8ftandepartREuRAtRTHERERr fFOHT BOC egegg ﬁ@nlﬁ?éPgFl§gf?on1the

area that thEe%’ﬁEPéxﬂ@n@f'ﬂ‘%éﬁstﬂ@rfré@t\i\@ﬂ@rduébfﬁ? sHr EQHﬁdfﬁgn§£{1k‘§tur es
are not well esigned to thensel ves capture dus and thus | eave

consi der abl elanpant savfedussPabheory Bé@bl@mﬁaékrothS@h@hocha@@t (e.qg.

permtting the dust to_Db k 1N 2 n human wal ks over the
carpet) . IVbre%tHI = ?ﬁeangtﬁeg £ P 208LY &3.40e0R.

10 [0007] In U.S. Pat. No. 5,974,626 there is disclosed
plastic shield coupled to a flexible skirt that surrounds
the perimeter of a polishing machine that is used to
reduce dust problems. Similarly, U.S. Pat. No. 5,643,047
discloses a floor grinding machine including a rubber

15 skirt surrounding vacuum heads. Also, U.S. Pat. No.
5,454,129 discloses a vacuum cleaning device including a
brush surrounding the perimeter of the machine.

[0008] These devices use the surrounding structures
primarily to prevent dust and particulate matter from

20 escaping laterally from the area that the machine passes
over. However, these surrounding structures are not well
designed to themselves capture dust, and thus leave
considerable amounts of dust able to settle back onto the
carpet (e.g. permitting the dust to be kicked up again

25 when a human walks over the carpet). Moreover, these
devices are of little assistance in picking up dust in
areas where the device cannot reach directly over.

[0009] Also, these devices are designed to be
typically permanent, or at least semi-permanent,

30 additions to the machine. They cannot be easily cleaned,

and thus create their own problems for asthmatics and the



devices are of little assistance in picking up dust in areas where the
devi ce cannot reach directly over. [0009] Al so, these devices are designed
to be tywocaddor6per manent, or at | east sem -permanent, PE8O/EAdI3ROME t o the
machi ne. They cannot be easily cleaned, .and thus create their own probl ens
for asthmatics and the WD 2004/ 016144 PCT/ US2003/024736 -3 I|ike.
Furthernore, sone of these devices are unduly expensive. [0010] In

separate devel ppents,  (enaEL NasnCr SRt eflosdi 5008ADLESELORRG, o use in

dusting. Sone t hese are f rrc that attracts dust; and thus
hol ds dust oagpecasivacted. These cloths are intended to be di sposed of

when sufficiently.dirty. See e.g. U S. _patent 3,877,103 and PCT
appl i cation Vbeé)OOSl : %ﬁ%@%agﬂié%ﬁ%%g?%eEF%thEh%aﬁrBehﬁEeﬂr%%B9@, or in
conj unction &Qsﬁb§ﬁb§eCéf@@h§9f8£9@§é|i§U&@s@§n@.S“§8ﬁ8r09rtH@§e afQ011]

Accordingly, there is still a need for a dust <Collecting device which can
be ea8ily addedeapd fe&povedthitontbrateaningt mehdnehushhehdal dost nproves

the performance of.the cleanjing_machine around corners S.. 15 an
uneven or angi&d %u??%%%%@'snkagiﬁ’%ng?ﬁ‘?ﬁéEﬁﬁﬁfﬂﬁfﬁoia?g h%l%?%%%%t
i nvention pre¥iwesnasdfsicaagtlpaditeyl at@cavit@r vobl esatagtdevi ce which

can be easilg %attached to and renpved from a chani cal electrical, 20
t

robotic, or E?r%@%aﬁ?%gp%ﬁcﬁPB%i%@t%%%aW%t%2?@%81%revg%?s?he spread of
dust while adféﬁ@@é@ﬂeQPPéﬁﬁéO@aﬁsbe used above, or in conjunction

10 with a cleaning utensil such as a sweeper or mop.
[0011] Accordingly, there is still a need for a dust
collecting device which can be easily added and removed
from a cleaning machine, which also improves the
performance of the cleaning machine around corners, gaps,

15 and uneven or angled surfaces.

SUMMARY OF THE INVENTION

[0012] The present invention provides a dust and
particulate matter collecting device which can be easily
attached to and removed from a mechanical, electrical,

20 robotic, or other cleaning machine or apparatus to
prevent the spread of dust while a cleaning operation is
performed, and to improve the ability of such devices to
clean in corners, angled surfaces, gaps, and around the
feet and legs of tables and chairs.

25 [0013] According to one aspect the present invention
provides a dust collector (e.g. a dust ruffle) for use in
conjunction with a cleaning apparatus of the type having
a lower head. The dust collector has a skirt portion of
electet material suitable to essentially circumscribe the

30 perimeter of the head, the skirt having means along an
upper area of the skirt for mounting the skirt on the

head.



perfornmed, and to inprove the ability of such devices to <clean in corners,
angl ed surfaces, gaps, and around the feet and |legs of tables and chairs.
25 [0013]wacoerdsnig t o one aspect the present inventionPCErusedms47as dust
collector (e.g. a dust ruffle) for use in conjunction with a cleaning
apparatus of the type having a |ower head. The dust collector has a skirt
portion of electet material suitable to essentially circunscribe the 30

peri meter of ead, e i ayin n n pe pf the
skirt for nn&%??ﬁg theFégi?§¥%ég?gegkhg%gsagéF§584?B%653%8Pcé}%§§§B3/024736
-4 [0014] Foehpuiposes afdubdtsapatestathembeemi s} esteh”assbatl thean a dust
attractant material, such.as one that attracts b¥§electrostatic char ge.

This i s to bettERSHT nghi ShedtFrPahfherefyahfcadnietSelfat@rPal which may 5

bi nd dust or 9LPeroIRLRES aF SoRNGErE Ny COAt AGhesPYE HQ@ériQthﬁi&BaﬁéydUSt
which is not in contact. [0015] In preferred forns the skirt nmay have a

central thrboiugh dese borotlkerinvihgraapsoronoa dh chethebd, bahddeas an

especially preferred forma central.cover region for 10 covering at |east a
portion (e.gpo% ?%???yd%?taY%%%$ AIe rlgl??ng?cﬁhe bottom of the head.

The cover capoobsye anraperdéfsersdzedrihortper gkittngaq Mheel a ofehbheal
cl eani ng apparatus to fro'ect t here through and another aperture sized for
permtting atBFRsER ofOtPel @F eBAFAYV LRI applaPat SNt of pFp ekt herdt HRough

Alternatively, the..elecel -OBLEFLA! s6A Deciapregnated - with;ah kgast one

of
10 covering at least a portion (e.g. a majority or almost

all or all) of the bottom of the head. The cover can
have an aperture sized for permitting a wheel of the
cleaning apparatus to project there through and another
aperture sized for permitting a brush of the cleaning

15 apparatus to project there through. Alternatively, the
electet material can be impregnated with at least one of
a cleaning fluid, a polishing fluid, an insecticide, or a
fragrance (so as to act as a dispenser as well).
[0016] In another form of the invention there is a

20 cleaning apparatus (e.g. a vacuum cleaner) that has an
upper handle, a head linked to the handle at a lower
portion thereof, and a dust collector mounted to the
head. The collector is a skirt portion of electet
material that essentially circumscribes the perimeter of

25 the head, the skirt having means along an upper area of
the skirt for mounting the skirt on the head. Preferably
the electet material is ruffled along its lower edge.
[0017] In yet another form the invention provides an
automated cleaning robot. It has a robot body, and a

30 dust collector mounted to the robot body. The dust
collector is an outwardly flared skirt portion of electet

material that essentially circumscribes the perimeter of



a cleaning fluid, a polishing fluid, an insecticide, or a fragrance (so as
to act as a dispenser as well). [0016] In another formof the invention
there i s WO 28@/@be@ani ng apparatus (e.g. a vacuum cl eanePLTiUsa003has73@n

upper handle, a head linked to the handle at a | ower portion thereof, and
a dust collector mounted to the head. The collector is a skirt portion of
electet material that essentially circunscribes the perineter of 25 the

head, the ski in . f. .t i or -nounti ng
the skirt oﬁtlﬁ%eﬁlﬁdé%ﬁgug?g?%g%ﬁggv?ﬁ%%g?%% %fﬁna e?rlla]l%?%%r%%?%eéfal ong
its |ower edgee skDO17fotr myebtamptthiee $oin the theebnddpn pfevides. an

aut omat ed cl eani ng robot A%hf% a_robot body, and_a 30 st collector
mounted to tfheSroBdteBody: 4 Thel 2UstOr @1 FerE bRy sOhnd ot WaraPySFPar ed skirt
portion of elgetgh. material that essentially circunscribes the perineter
of WD 2004/016144 PCT/ US2003/ 024736 -5 the body, the skirt having neans

al ongdban uppEPO0B8ka of The hekik rear dpe nplihd i #iget hendkietabned hen bodyh See
e.g. U S patent.5 454,129 for eaching of a self-powered vacuum 5
[0016] The SRITTMiRh Beobfie’ ovefrndtrel arhert el s e "EhE&Ri ng mchi nes.

The skirt suseolmgiSet hef otiese mechiméerand éhesedsadhimesranto ext ends
downward to contact the surface being cleaned. The skirt is preferably
highly ruffl@eRtasl FRewderaee RetnPottomra®: al DAY THeTkl €8ni ng surface

than the top, JhlSapl P\vih fg51y addE£1 002l RS TR quhi gh €30 Becexhended into

and
10 along the cleaning surface than the top. This provides

additional material which can be extended into and
crammed against gaps or other oddly-shaped areas being
cleaned. When used in a corner, the electet material of
the skirt attracts and holds dust and small particulate
15 matter, thereby providing a fast and efficient way to
clean the area. When not pressed against an obstacle,

the skirt is free flowing.

[0019] Such a ruffle also has the advantage of being a
bumper. It can therefore minimize damage to the legs or
20 feet of furniture, or room walls, caused by contacting

such a machine with them.
[0020] The dust collecting device can comprise a dust
cover, sized and dimensioned to enclose the bottom of the
cleaning device with the exception of functional elements
25 such as wheels and brushes. Therefore, dust and
particulate matter which is forced into the air by the
rotation of the brush and wheels of a cleaning device is
inhibited from entering the air.
[0021] According to still another aspect of the
30 invention, the dust and particulate matter limiting
device is used in conjunction with a cleaning device

which includes a floating plate mechanism for providing



cranmed agai nst gaps or other oddly-shaped areas being cleaned. Wen used
in a corner, the electet material of the skirt attracts and hol ds dust and
smal | parwpcob4i1€1415 matter, thereby providing a fast amdTafSRoosioesm36way to
cl ean the area. Wen not pressed agai nst _.an obstacle, the skirt is free
flowi ng. [0019] Such a ruffle also has fRe advant age of being a bunper. It
can therefore mnimze danage to the legs or 20 feet of furniture, or room
wal s, caused by, contaeting such gopmehine Wil ihem oh0020, Thecgust |

col l ecting device can conprise a d cover, sized and” di mensioned t

encl ose t he lb@irt@na:béartéte acd e ngl clevigeuwi dist heaektepeson of functi onal
elenents 25 such as wheel s and_brushes. Peref ore, dust a]gd partl cul ate

matter whi ch[9922br ced 1+ oPFHRL aF FURSEY he J?lbefa:t]il%‘ﬁn)ﬁ:l‘o’f‘ 2HroSAt and
wheel s of a Gl eaniag Q&vm&tleheI@@t@té@ﬂ{@éﬂfmeﬁw@ntﬂey%é [ 0021]

According to still another aspect of the 30 invention, the dust and
parti%zul at e gmmeleally mitdengs teledi cellowevsed thll%oﬁljﬂmn@ﬂfoﬁhwl@ ROkl eani ng
devi ce |ncludes floatin ate nmech S 9,
2004/016144 %2121913 L % P}F%s%rﬁY%n%%g nr}%étjsjt:g %bﬂll s2FT moves

along a surf@@@erb@am@é@e@e@fmf@e@éwingmptﬂmtwmaltmd:@se [ 0022]
This brief summary of the invention has been, provided, so, that the nature

of the inverdPRRramy Heons E}e%ef%ﬂ?lw%@e‘#%?%%?d HORRYETRP AR sOSurdvar y
should not  be. eopstyushhb@:ihdMd {h8ed MeNtdQNundbech of£6R1 fige and

10 accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
[0023] FIG. 1 is a bottom plan view of a dust
collector device of the present invention;
[0024] FIG. 2 is a bottom plan view of a second
15 embodiment thereof;
[0025] FIG. 3 is bottom perspective view of an

autonomous cleaning machine on which has been mounted the

FIG. 2 dust collector;

[0026] FIG. 4 is a side view, partially in section, of
20 the cleaning device of FIG. 3; and
[0027] FIG. 5 is a cross-sectional view take along

line 5-5 of FIG. 4.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0028] Referring now to FIG. 1, a dust collecting

25 device 10 is shown in the form of a ring of electet
material 12 comprising a woven or non-woven cleaning
material. The preferred materials are those described in
WO 02/00819 (PCT/US00/20074, filed June 22, 2001), which
is hereby incorporated herein by reference. The cleaning

30 material can be electrostatic, electret, treated with
dust-attractants, cleaning fluids, insecticides, etc.,

and provide a function of removing dust, dirt, or other



ot her advantages of the present invention wll beconme apparent fromthe
follow ng detailed description of the preferred enbodinents taken in
conj unct iwo 2004/ (6tsae 10 acconpanyi ng drawi ngs. BRI EF DESCRIUSZdGN24086 THE
DRAWNGS [0023] FIG 1 is a bottom plan,view of a dust collector device
of the present invention; [0024] FIG 2 is a bottomplan view of a second
15 enbodi nent thereof; [0025] FIG 3 is bottom perspective view of an

aut ononous ¢l.eani chi [ ]gpsgﬁq@ dhegy ust

col l ector; %ﬁ%%ég@ Hda{%egns%e% ew, par i%ﬂ%yﬁ sectli1 onaf%to%l@ZO t he
c: eani ng devdealeafcHlied JomndEyld02 HelWG - 5 is a cross-sectional viewtake
along line 5-5 of FIG_ 4. DESCRIPTION OF THE PREFERRED E | MENTS [ 0028]
Ref erri ng an%"lpl G e é“ad?fslfl_a(;olji%c]ﬁ r%re%r% ;%E%ﬁ%hoov% in the
formof a rigig.of & aglat HE el allald COMYd Sidl SPOVEN i idlonEgwoven
cleaning material. The preferred materials are those described in WO

02/ 00819 ( PGHA480@2DGYMmerfd i ageed vire 12, s2ob19vemit cteleaterdrelganing

i ncor porated herein by.reference._ The cl.ean i can :
el ect r ost at i Bt r dESH ‘raceha e Svmcrcfe{ledubﬁag-uaé}?reaﬁoeaﬁés%écﬁ%m nggf ui ds,

i nsecti ci degovdiward ®NGh pravitdera Whsstion ofcoremmvi ngeldusdyritiad , or
ot her WD 2004/ 016144 PCT/ US2003/ 024736 -7 particul ate tter and
deposi ti ng P¢yerckanasf dofaally @ carpet or a hard floor

surface. The bottom edge 16 of the skirt 18 is formed to

10 be larger than the elasticized top edge 14, and the skirt
18 is preferably gathered or ruffled around the top edge,
such that the skirt material extends horizontally outward
from the cleaning machine.

[0030] It therefore has sufficient give to be able to

15 be compressed to conform to a gap existing between the
cleaning machine and an obstacle such as a corner, chair
or table leg, or other irregular or angled surface.

Thus, the skirt 18 can attract and capture dust and
particulate matter during the cleaning process, even over

20 floor areas that the main machine cannot reach. The
elasticized top edge 14 comprises a length of elastic
material 19 formed in a generally circular configuration
and enclosed in the sheet of electet material. See
generally U.S. Pat. No. 5,292,582 for the description of

25 suitable elastics. Although an elasticized material is
preferred as a means of connecting the skirt to the
machine, other methods may be used such as ties, strips,
snaps, or other mechanical devices apparent to those of
advancing skill in the art.

30 [0031] Referring now to FIG. 2, a second dust
collecting device 20 has a similar outer skirt section,

but also has a dust cover 22 essentially closing the



as described nore fully below. [0029] The material 12 is preferably fornmed
into a skirt 18 that has an el asticized top edge 14 which is 5 sized and
di mensi onwo 20et/1e148l i d over a sel ected cl eani ng nachi n@CTWseo3t0R47361 s done
bottom edge 16 hangs freely downward toga position wherein it contacts the
surface being cleaned, typically a carpet or a hard floor surface. The
bottom edge 16 of the skirt 18 is forned to 10 be larger than the

el asti ci zed Lop. edge,df, angt G skid to1 48 s prelerably; gai hared o

ruffled aroun top edge, such that the skirt material extends
hori zont al | ydiowdneiched riom driel adeariiegeiechime. £4@030] (FIG hetlefof e2 has

sufficient give to be able to 15 be ¢ ressed to conform

exi sting betTeeRr e 12F ng_%&ﬁ%r%q%r%oa%r%%%?ta%@eggﬂghﬁjg%gag‘%'g?’ner,
chair or tablerdegs o OtQwridisQouWay Qiganol esk suid ageirt Thais, the skirt
18 can attract and capture dust and a‘fartl culate matter during the cleaning

plroc?':?ss., e\ééﬁ*h@?v@(rja%@ jlovrapgeasrahat 0t 2 med h Heedtigte eakedt reach. The
el asticize op_edge 14 i I i .Ca i f d
%gﬁ%ﬁ+%ﬁﬁ%Ie%§ﬁgﬁ%§€g§Ekﬂéﬂéﬁikégﬁée5§%é#in hegé% e1§§ orme

in a general i gurdation ose n eet of electet
materi al . Seean gepesad] y Mokt Ratal Nolers292, &82 frorluwdwe, déscri ption of 25

suitable elastics. Al though an elasticized terial is p&@ferred S a
'S

means of corfredRHRy tHeeRkS ril tol tHe 9 et e} PHErUHE hols Tl B used

such as tieSe; SLILPSunrSAPSapOF OISy MEGR Calndlovi test appaent to those
of advanci ng ski in the art. 30 [0031] Referring nowto FIG 2, a second

dustl10 fitting through aperture 43.

[0032] Referring now to FIG. 4, the dust collecting
device 20 is shown attached to a robotic cleaning device
26. The robotic cleaning device 26 comprises a housing
28 in which a control and drive system is stored, a

15 plurality of drive wheels 30, and a rotary brush 32. The
dust collecting device 20 is positioned over the
perimeter of the cleaning machine 26 and is held in place
by the elastic 14, with the skirt 12 extending from the
elastic 14 to a surface below, and with the dust cover 22

20 also extending downward and across to largely cover a
bottom surface of the cleaning machine 26.
[0033] The skirt of the dust collecting device 20
extends around a lower edge of the robotic cleaning
device 26, and from this edge to the cleaning surface 34

25 below. Because, as noted above, the skirt 18 is larger
at the bottom edge than the top, the lower perimeter of
the skirt is larger than that of robotic device 26.
Material from the skirt 18 can therefore be compressed
into gaps, angled surfaces, and corners as the robotic

30 device 26 approaches otherwise hard-to-clean obstacles.
[0034] The robotic cleaning device 26 can also include

two plates or pads 31, 33 located on opposing sides of



collecting device 20 has a simlar outer skirt section, but also has a
dust cover 22 essentially closing the WO 2004/ 016144 PCT/ US2003/ 024736 -8
central hwbeooddietas the el ectet nmaterial sized and di memgisems®24736 encl ose
the cleaning face 24 (FIG 4) of a cl eggi_ng machine. As will be
appreciated fromFIGS. 2-5, there is an"elasticized top edge 14 of the
skirt 18. 5 There are al so apertures 40, 42, 43 through which functional

el ements of the kfﬁla%gf%rt% %ﬁ%emm%&ﬁ&d G &x180dy, Runct i onal

el ements can inclu eels 30 fitting through apertures 40,
a brush fitdiewdthrough apert Uk 4A2yrant alsensoresf M syt 1thditting

t hrough aperture 43._[0032] Referring wto FIG 4, t ust collecting
devi ce 20 i SSWHoW a%‘{ allfﬁé%ﬂ OS2 bot Pﬁ]eclﬁ%%' n?‘ﬁ%%i%% J&?%r.e%%e robotic
cleaning devige 26 COMPrdS8S Fhd1Qued MY p28e i du i & Mk €Nt £ :0dm agtee dr i ve
systemis stored, a 15 plurality of drive wheels 30, and a rotary brush 32.

Tlhe ust ccrtt!ue‘mctzeég%jgw c:éthZélfI(ijﬁ sJCHU?ﬁQ’@onezﬁlmgft Hehe gefishetet % the
cl eani ng machi ne and_i,s_he i ce. | ast,i 4 ith th Kirt
S 1M The S cbrﬁlsr}%’p ‘%ﬁo"?%c%eeﬁe G0 Dfustes ! ust

12 extendin _ 0 a sur ow, and with the dust
cover 22 20 ahsn:@Xtensti gl stovmaschsingks ace@sst ¢ 0-tairagelyg domeshes, bott om

surface of the cleaning machine 26. [0033] The_skirt of, th st collectin
device 20 &x¢alrRiS %?‘b%%sra e TR DT 1§92 TODAITT "&Jr%}%\ﬁ?‘ﬁ devi ce 26, )

and from thi rl?grg—e%flﬂgér?%&!i SAN NG S & A6 341 2P sk vun Becauses . as not ed

above, the skirt 1 ar ger
10 [0035] Furthermore, as the brush 32 rotates and causes

particles to be lifted from the surface 34, these
particles are forced upward and beneath the dust cover
22. Whatever is not vacuumed up may then attach to the
dust cover 22.

15 [0036] In operation the dust collectors of the present
invention provide a number of functions. First, the
skirt 18 provides a cleaning surface that is
automatically configured for cleaning otherwise
inaccessible surfaces. Furthermore, the skirt 18

20 surrounds the area of the cleaning machine in which the
rotary brush 32 is located, improving the efficiency of
the device by preventing dust from being sprayed outward.
Moreover, dust which isn't sucked or brushed up will tend
to stick on the dust collector. The dust cover 22

25 provides both a cleaning ana depository function,
cleaning dust from the surface and/or depositing a
fragrance, insecticide, insect repellant, cleaning fluid,
or other material.

[0037] After a particular period of use, one such dust

30 collector can be pulled off of the cleaning machine,
disposed of, and replaced with a new, clean dust

collecting device 20. This prevents the dust collector



at the bottom edge than the top, the lower perineter of the skirt is
| arger than that of robotic device 26. Mterial fromthe skirt 18 can
t her ef or ewbeoeiimprsessed i nto gaps, angled surfaces, anaCrarsa@392436t he
robotic 30 device 26 approaches otherw : %_har d-to-cl ean obstacles. [0034]
The robotic cleaning device 26 can alsoinclude tw plates or pads 31, 33
I3(2)c?t ed on opposing sides of WO 2004/016144 PCT/ US2003/024736 -9 the brush
O provi 0 r .Qn, t t et {0V orcin
t he cover 2 raog%ﬁon%vgﬁ%’eocgﬁaﬁrg%b%%ntgﬂc eacsraﬁedfjéb'gl'lhne&dugftn (2:%?/%% 22 )
therefore cgplatdaiicindutte ahtbtsmalllgarinigatiecaratarerafsorbe he 5 surface
34 by direct contact. Al though the brush 32 is shown as a rotary brush,
vari ous typesleAnast eSS 4G di ng stationary brushes, counter-rotating
brushes, begj@igprushgs.sand Qidiercpemces fif dise Wwd i dotdr dwsh-driven
and vacuum cl eani'ng devi ces can be used. 10 [0035] Furthernore, as the
brushs 32 rotratwes anttloausBscipit.i clBsr te<dwrls f tidd 330ie Her2akgdce 34,

these particles are far.ced u rd and heneath the V. at ever
is not vacudhed up ‘f%]fqtt]?(}i'e% Sa"F%,@c P10 tjfgéye%%?l%dvglﬁ%%(s@l%%%%%ﬁwn
operation thedstusti £t ) etinfsande t her plesprincd meends orhjprioveae iz nunber  of
functi ons. First, the skirt 18 provides a cleaning surface that is

aut omat i cal |deronfiefired Fha %‘F‘é‘%ﬁ%ga%?ll/f@? WP TR CERST B RC S ur it es.

Furthermore, . 1 4ie 1848 HAREUS W 1heRSmTidhs eleamiagimachine in

10 and out helps dispense the volatile. In other
applications, the material 12 can be pre-treated with
polishing and cleaning fluids such as floor polishes and
waxes. In this version the skirt will both act as a dust
collector and a dispenser of floor treating materials.

15 In a bathroom application, the skirt could contain
antibacterial cleaning fluids useful, particularly, in

cleaning tile surfaces in kitchens and bathrooms can also

be used.

[0039] The dust collector can also have different
20 sections in which the cleaning cloth is treated to

provide different functions. For example, a loading

section can be treated to provide a dust attracting
function, while a trailing portion deposits a layer of
fragrance. Furthermore, sections of the dust collector
25 can be provided to attract different links or sizes of
dust and particulate matter.
[0040] A wide variety of cleaning machines can
advantageously be provided with the present invention.
These include without limitation, electrical and
30 mechanical cleaning devices including vacuum cleaners,

carpet sweepers and mopping devices.



rotary brush 32 is located, inproving the efficiency of the device by
preventing dust from being sprayed outward. Moreover, dust which isn't
sucked orwbraetiddidp will tend to stick on the dust colPiCaaises3/024v86 dust
cover 22 25 provides both a cleaning angdepository function, cleaning
dust fromthe surface and/or depositing a fragrance, insecticide, insect
repellant, cleaning fluid, or other material. [0037] After a particular
period of usgo@ne Such distulBA 1ot EstOmEahhepulted wft afnd he

cl eani ng machi ne,” disposed of, and replaced with a new, clean dust

col | ecting dewee 20y MRy sgrearents e utbadinettoriwm Z0oxy oI
PCT/ US2003/ 024736 -10 .from bej ng, us fter:jts.," rati-on’ int. In
some appl i c‘ﬁlﬁ%n%setcﬁeabcﬁj%ﬁ' col &t ﬁ%q%e%f%%m%asnh%%&o kgée ﬂ%:]?keegcﬁe# and
re-used. [0038]oddesaite ARRYd catd ofsll theoshisdf cid entwsnicaon. 5 have

anot her function. For exanple, it can be treated w.th a volatile such as
an infsecticide, insect repel |IARUSTRHEHAEEH AR g ance, or fragrance
beads whi ch d it ! f ; i $8¢ds t hr oughout
the room befdrald]g‘ligjleeane aslf%e%éﬁ%a%ln%n%ﬁﬁa%%ﬁe 10 and out

hel ps di spemssuriteb Molat idleeardimotrimerhiegp| tifoat i oars, be hesedit 891 afus2 can be
pre-treated wth ol i shing. and cl eani fluids such as floor polishes and
waxes. |n t QYR SHEh A SGRE S0 %%?%%%ta%%l‘ée%mt col lector and a
di spenser of floor treating materials. 15 In a bathroom application, the
skirt could contain




anti bacterial cleaning fluids useful, particularly, in cleaning tile
surfaces in kitchens and bathroons can also be used. [0039] The dust

col | ect orwoano4iisni4have different 20 sections in whi chpChaiseémsardimg cl ot h
is treated to provide different functiops. For exanple, a |loading section
can be treated to provide a dust attracting function, while a trailing
portion deposits a |ayer of fragrance. Furthernore, sections of the dust
col l ector 25 can be provided to attracgidif.Eerent links or sizes of dust
and particulate matter. [0040] A wi de variety of cleaning nachines can
advant ageousig béameV|ded with the present invention. These include

wthout limtatio ctr al chani.cal, cl ea Vi cl udi ng
vacuum cl eaners, rﬂCarp t 8?3 and rﬁ%p%lﬁg deV|€8§qh%%F§§84ﬁg%€1%
PCT/ US2003/ Oa%aﬁlnglﬂqa[:a@ﬂél thes koubdihbematbiacbBeappr eci @hedtipat the

inventlon naﬁ appear in other enbodiments fromjust those disclosed above.
Henced the chaviBdsRodPHeBehPadked oSk 6P&é@CF8rj&8@€rﬂﬁénﬂullascope of

the invent 0Eeaélh9‘%@%8&/*}31@%&&?@%&HXOBO%ZLQ%MVﬁl@tt'e%aﬁzr ovi des

di sposabl e skirts “nountabl e on cleaning nmachi nes that "can be used for dust
col l ecting amdidebpensbngsdestiedlactivesmsWoize04hel6e44nPCELUSZ008£024736
-12 Gaims head, the skirt having means along an upper area of the

skirt for mounting the skirt on the head.

10 2. The dust collector of claim 1, wherein the
skirt has a central through hole for receiving a portion
of the head.

3. The dust collector of claim 1, wherein the
skirt has a central cover region for covering a majority

15 of the bottom of the head.

4. The dust collector of claim 1, wherein the
cover has an aperture sized for permitting a wheel of the
cleaning machine to project there through and another
aperture sized for permitting a brush of the cleaning

20 machine to project there through.

5. The dust collector of claim 1, wherein the
electet material is impregnated with at least one of a
cleaning fluid, a polishing fluid, an insecticide, or a
fragrance.

25 6. The dust collector of claim 1, wherein the
skirt is outwardly flared.

7. The dust collector of claim 1, wherein the

skirt comprises a ruffle.

8. The dust collector of claim 1, wherein the dust
30 collector is disposable.
9. The dust collector of claim 1, wherein the dust

collector is reusable.



We claim 1. A dust collector for use in conjunction with a cleaning

machi ne, the cleaning machi ne being of the type 5 having a | ower head, the
dust col |wot2ee4/@enri sing: a readily renovabl e skirt porPCirars2afiB/ioeddani ng
material suitable to essentially circumpgribe the perineter of the head,
the skirt having neans al ong an upper area of the skirt for nounting the
skirt on the head. 10 2. The dust collector of claim1, wherein the skirt
has a central throygh hole.f.01nd eriyimg, achRsti®mqgof the head. 3. The
dust collector of claim1, wherein the skirt has a central cover region
for covering a negoripger Iwile he bottom of the head. 4. The dust
collector of claim.1l rein.the . .cover S an rture sized for
permtting a wheet }b%a%]]:ln ?%a‘fﬁ n%h?ra%%?gni;et%t pafgjf%vcvz t%(g#gel rough and
anot her aperfianensj zegdqfor permtting a brush of the cleaning 20 nmachi ne
to project there through. 5. The dust collector of claim1l1, wherein the

el ect®et material 3 sisipreghetrnitounted ceettnd'®?da cleaning fluid, a
polishing fluid, j i Ci o) rance. The,dist col | ect or
of claim1, wher e"lﬁge}t%?eﬁc% %pr(tg@?% %%?3\7\%%% y ??a%e%gé%ﬁ%’hﬁ&c‘iust lceic)l | ect or
of claim 1, shierteipotiieon ski r¢leomprg sesteartalf fiwat 8esJdwt dakty col | ect or of

claim 1, mheéf%éhéé@%ngg té%’éé%iﬁ%%é? é? gﬁgpﬁéggJethe skirt having
means along an upper area of the skirt for mounting the
10 skirt on the head.
11. The cleaning machine of claim 10, wherein the
cleaning material is ruffled along its lower edge.
12. The cleaning machine of claim 10, wherein the

apparatus is a vacuum cleaner.



9. The dust collector of claim1, wherein the dust collector is reusable.
WO 2004/ 016144 PCT/ US2003/ 024736 -13 10. A cleaning nachine, conprising:
an upper werndbs#giorn4head |inked to the handl e at a | ower Poaris2ans/o247er eof ;
and 5 a dust collector nounted to the L@ d; wherein the dust collector is a
readily renovable skirt portion of cleaning material that essentially
circunscri bes the peri rret er of the head, the skirt having neans along an
upper area of thg ki b, Lot SRR r&qefaaqnglgo%wt Rmghahead. 11. The

cl eani ng machi ne of C[A wherein the” cleaning material is ruffled
along its | ower @dg@boﬂboﬂye e@lnglani ng ITB.ChI ne of claim 10, wherein the

apparatus is a vacuumcle WO 200 /01 PCT/ b{S 003/024736 -14 13. An
aut omat ed cl eani r‘?gdﬁ’t?&otco%rﬁ?ﬂ % thebg 4 % O@’ ‘dust col | ector

mounted to the rohhrHedyhe \M&%rteldmtﬂé%t@listlscgl Ix%catomy yemoveadd y
removable 5 skirt portion of cleaning material that essentially
Ci r clnscr i beskitdte peertiimet exf ofl eamd S0 tege s At 8RSy 1a¥eahs al ong an

Upper area Oflfcrh%ssci%lrk}esf chhen%%rltfrr{&&h%f Stlﬁl rﬁoo(tlﬂz,t %eb%qéi-rt having
means along an upper area of the skirt for mounting the

skirt on the body.



