WD 2004/ 016145 PCT/ US2003/ 024944 -1 J-3389 DI SPOSABLE DUST RECEPTACLE
CROSS REFERENCE TO RELATED APPLI CATIONS [0001] Not applicable. STATEMENT
REGARDI NOvOERERAMILY SPONSORED 5 RESEARCH DEVELOPMENT  pOD@R%00Bj024944
appl i cabl e BACKGROUND OF THE | NVENTI ON [@003] This invention relates to
cl eani ng machi nes such as those use rotary brushes to lift snalllggﬁg
particulate matter froma carpet, a floor or the like. Mre particularly

it relates to a disposable r §§§ such particul ate
matter. [0004] Vacuun1cleané$§ %ﬁéﬁ#\ééﬁ?lcxnéﬁﬁééﬁka and nore
recently robotic cIeanaosShaEEEBEEUEdeweREDBdEDOAPPliCth@Nscare Many of
t hese have rotarfkbrushes that have an axis of rotation parallel to the

surface to b&00%¥% kanedVoSomPbiCiMESrotary brushes are notor driven.

Qthers are |inked by gearsubRTWREEhRDONGOFRBERALLYCEBERSORERAL are nmoved by
the user. These brushesusuatty extend 20 downward—to—the—strface to be

cl eangd, and as they rotate fIREﬂEHRﬂﬁ4ﬁﬂ%EHQHMﬂNE upward into the rleaner
housi ng. case P otic cleaners, the housing is also
provi ded vvltﬁ(9 rirol é%l%%% %se t he cleaner to follow a sel ected
path. Sensors may al so be pBQ@KdeURﬁ around theeperbreter of the device to
provi de feedback to a robofic control system which may change the path of
the cl eani ngl%RIke baleeP ol ¥HE 15t 1T T terisleapn gk teadieaied 0006]
regardl ess of,iihe,d W0l (HEAUNM flap hed Y 1534 R de @ space in the

housi ng where particulate from
10 particulate matter from a carpet, a floor or the like.

More particularly it relates to a disposable receptacle
for collecting such particulate matter.
[0004] Vacuum cleaners, hand-held floor cleaners, and
more recently robotic cleaners have been developed for

15 floor care. Many of these have rotary brushes that have
an axis of rotation parallel to the surface to be
cleaned. Some of the rotary brushes are motor driven.
Others are linked by gears to wheels or other structures
that are moved by the user. These brushes usually extend

20 downward to the surface to be cleaned, and as they rotate
flick the particulate upward into the cleaner housing.
[0005] In the case of robotic cleaners, the housing is
also provided with control devices to cause the cleaner
to follow a selected path. Sensors may also be provided

25 around the perimeter of the device to provide feedback to
a robotic control system, which may change the path of

the cleaning device based on the position of sensed

obstacles.
[0006] Regardless of the type of cleaning device, most
30 provide a space in the housing where particulate from the

brush can be directed for storage. Preferable, the space

is in the form of a removable, disposable receptacle. As



brush can be directed for storage. Preferable, the space is in the form of

a renovabl e,

di sposabl e receptacle. As WO 2004/ 016145 PCT/ US2003/ 024944

-2

in the cawe mi4di6any vacuum cl eaner bags, the receptadicagsanms/otysgical |y

provided with an open end so as

removed fromd heLlean na thewaes, vhkens i ecaserebiages aneuff of dirt

expelled fromthe receptacle back into the atnnsghere Apart fromthis

creating an

regepddialiesn Aren @ ice ldus prowd dgde sy 1ahf éat egeby enkli $opasf

to be easily connectible to a chute that
delivers the dirt, or so as to be able to receive the dirt without 5
interference. [0007] When such a receptacle is uncoupled or otherw se

t he

P L S T 9 R g A

respiratory

are pernmanenrtirar, senNsopeasnavebe BaﬂbstﬁfrbhElW&CthEdlAS withbhbey are used

and periodically enptled

easi | reno

SHfer@ns&ned, and t hus may become breedi ng grounds for

t hey may becone coated with dirt that cannot be

bacteria anq gl i keWh[eQiog%]:hTQer%%@%%EEl@f 1@ %@B%@@he odust receptacle
is, 20 of course, well known. For exanple . 2,960,714

di scl oses a oddweniwist G@m©aﬁ§eﬁr§Weéb@rCéﬁdanQCd@ﬁﬂ@ﬁeaﬁéﬁreThé devi ce

coll ects d|rt in

el G Toyhlee o PARST cOnLANnEr cpravided Wil acstrip of

pressure sENSITTVE a ive engag cont ai ner “w € 25 wall of
t he cIeanerbaékfh@mccaMebathabdadr@verApbet cebhathet toeprevigntant he

rel ease of dust after renmoval fromthe device. %0010L Simlarly, US. Pat.
No. ¥ 227 164dditdorgdesesd £8r dB64r FPGudteredépestre Brtpﬁ§ePPP3n into a

brush
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the expelled dirt/dust can be problematic for those with
asthma or other respiratory concerns.

[0008] Also, some of the prior art dirt receptacles
are permanent or semi-permanent parts of the machine. As
they are used and periodically emptied, they may become
coated with dirt that cannot be easily removed or
cleaned, and thus may become breeding grounds for
bacteria and the like.

[0009] The concept of a disposable dust receptacle is,
of course, well known. For example, U.3. Pat. No.
2,960,714 discloses a combination carpet sweeper and
vacuum cleaner. The device collects dirt in a removable
paper container provided with a strip of pressure
sensitive adhesive for engaging the container with the
wall of the cleaner. A flap can be folded over the
container to prevent the release of dust after removal
from the device.

[0010] Similarly, U.S. Pat. No. 2,227,104 discloses a
cardboard dust receptacle for insertion into a brush-
driven carpet sweeper. The dust receptacle includes a

string closure element which is pulled by the user to



30 driven carpet sweeper. The dust receptacle includes a string closure
el ement which is pulled by the user to WO 2004/ 016145 PCT/ US2003/ 024944
f orce theweabisgoief45t he dust receptacle together to prevemuspislotage.

[0011] See also U.S. Pat. No. 3,482,276,3and to a

for other teachings of 5 receptacles used to collect dust that are
associated with cleaning devices. [0012] These prior art dust receptacles

had the advaitage 1pf HiSROSADIHHL Yy TOWRMNRIHt QY LRy Haduly

t o manuf act

there was a peavesdt ispiM#gsh the receptacl e woul d be open after it was
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expensi ve

ure and relied on the user to 10 provide the closure. As such,

0 ior "art Teceptacles’su as vacuum

-3

| esser extent 1,082,128,

Sl il heesitorled sand 289! dar ott@aetacdhdlnded offashi on, and t hen
expanded i nmrediately prior to use, other such receptacles could not.
He& FRRT fife S 95e FF icoH Lestu it ddddr 38y S SPRde 3tREMY 1Rk war d

and 4 ApeKases relied on a 20 plurality of different

eing used. [0014] In separate work, the art had devel oped a

A 12joxes Toredeotdraorec anttaiduerts riestep twidilels hadstéemat eri al

can

aced. So f these,.structures were.made from ardboard or
TG R fer Beli Y o s e s iR Gk Brasi8, ohane.
For exanpl e,expehsiRas .t Nenandfad4:424 sahids GleQsest an eolel apsirblke dust pan whi ch

ed froma cardboard blank. It also disclosed a cover which

&Y 148y dha §1o58156se Pife SYGSr ithSir§ervas a period in

which the receptacle would be open after it was removed
until the user either closed it, or disposed of the
receptacle.

[0013] Moreover, while some prior art receptacles such
as vacuum cleaner bags could be stored and scold in
compact folded fashion, and then expanded immediately
prior to use, other such receptacles could not. Further,
the techniques used with vacuum cleaner bags made them
awkward to expand, and in many cases relied on a
plurality of different materials being used.

[0014] In separate work, the art had developed a
number of pans, boxes and other containers into which
waste material can be manually placed. Some of these
structures were made from a cardboard or paper flat blank
that was designed to be folded into an erected shape.

For example, U.S. Pat. No. 3,534,424 discloses a
collapsible dustpan which was assembled from a cardboard
blank. It also disclosed a cover which could be folded
over to enclose the dust inside.

[0015] Also, U.S. Pat. No. 4,017,015 disclosed a two
piece closeable disposable pet waste container, and U.S.

Pat. No. 6,102,278 disclosed a foldable pan for



30 [0015] Also, U S Pat. No. 4,017,015 disclosed a two piece closeable
di sposabl e pet waste container, and U S. Pat. No. 6,102,278 disclosed a
f ol dabl e wanobwr1618® 2004/ 016145 PCT/ US2003/ 024944 - 4 cedrackiosg2diset whi ch
does not include a cover. See also U Sg4.Pat. Nos. 3,765,044 and 3, 995, 807.
[ 0016] These devices provide waste receptacles which can be di sposed of
after use. However, they are not 5 designed for attachnment to a cl eaning

machi ne.  Fudihe/idmng dihesetieguide st hetuseicli@eCl0soviie Skeuatdbe
(apart from'any novenent of the overall receptacle). [0017] "Accordingly,

there is a feéd ot i Mocoved "dpst0441@ncedef2eBEY -f or use with cl eaning
machi nes. S OF I | [ - r i tiQn _provides a
dust receptac E%thatE?Eﬁ%i?%i%ﬁ%%Fﬁhg{ﬁkeﬁggﬁgi3%%%%t€%§§$rﬁ§€8§,

posi ti oned idaramnd remspoatd cdmatiteaniusg . 15 Hdeeivees, thedg blrennditsposed of in
a manner that mninjzes a user's contact with the dust inside the

rece acIeZdﬁﬁﬁﬂf§F Fﬁrbﬁétﬁﬁﬁﬁﬁpﬁefpnﬁeﬁ@?@ﬁlﬁﬁogpﬁ P& -di sposabl e  dust
receptacl e iy tdhe F8, oft e ROXY PaMireg tae operakle -1eRd f@e permtting dust
to enter the receptacle when the 20 end is open. There is al so a cover that
cl oses at | edgmuctiurepdepazlt drem ealyl porkesnthethske ovesmdved fromthe

cl eani ng devic .g...due to gravity causing a box flap to drop). [0020]
In preferre&%Fgfﬁgcgﬁg'receptacle has been 25 constructed froma flat,

f ol dabl e bl qoi019f] mat eddcalrditig y,canet-ehas a hieest fblrapmprdvadseasnd fl ap,
each bei ng Ipositioned adj acent sai d gpenable end, and there is a channel

cut thto at 16T aGHE Sof FhéSE; wgtthaﬁ&eeéeaﬁdmacﬂines-
SUMMARY OF THE INVENTION

[0018] The present invention provides a dust
receptacle that can be easily and inexpensively
constructed, positioned in and removed from cleaning

15 devices, and then disposed of in a manner that minimizes
a user's contact with the dust inside the receptacle.
[0019] In one form the invention provides a disposable
dust receptacle in the form of a box having an openable
end for permitting dust to enter the receptacle when the

20 end is open. There is also a cover that closes at least
in part automatically when the box is removed from the

cleaning device (e.g. due to gravity causing a box flap

to drop).
[0020] In preferred forms the receptacle has been
25 constructed from a flat, foldable blank of material, the

cover has a first flap and a second flap, each being
positioned adjacent said openable end, and there is a
channel cut into at least one of the first and second
flaps. The other flap can be partially slid into the
30 channel to assist in maintaining the cover in a closed
position. A preferred shape for the box is a generally

rectangular shape, albeit other shapes would also suffice



flaps. The other flap can be partially slid into the 30 channel to assi st
in maintaining the cover in a closed position. A preferred shape for the
box is a wereeslibias rect angul ar shape, al beit ot her shape3s/useui3®244so
suffice WD 2004/016145 PCT/ US2003/ 0249445_ -5 consistent with the device
with which the receptacle will be used. [0021] The box can be nade of
cardboard or paper, which are readily biodegradable. Alternatively, other

5 materials cafyihe MgediTuch s RhAld Gacnl Wbheh Weiredleptacle &hiaths.
[0022] In another formthe invention provides a cleaning device having a

housi ng contkd nissgl-a rotatable brush suitable for contacting a surface
below the 1 ni ng Vi ere | n_qutl itiqn n the

housi ng, a gﬁdsﬁnglgabl e %stb%r%{eccegjt é%l IIen%‘o f)%etcgg%j\kl)g)%fffpé)r %%ﬁ%\}:ébl y

nmount abl e t wHilvh eutd eteaddnd aildesfraelberdi ngltkromttike 1§9t bameef t he
housing to contact _and clean a surface bel ow the cl eani ng device. 15
[0023] Pref S5 215h&aguticetised iSichné st BRASSFCE, CREPEThERERG 18 1fir st
open end and,,a Se¢enrd open end, the first open end of the chute being
positioned in proximty to the brush to receive dirt thrown up by the
brush, and &22decondropewtdred dforrthéhehdaneebsiing posivtidesed in 20
proximty to lterée .dust o %c%p%agi% m@etplohgﬁndu%%nrtgg%gkacl e IS rarggnt ed to
the outlet. G &deH 51 devicce A hée Inbus ng Has an opengbfae §&68F F coveri ng
and contr ol IiM@haceessblleo fldie dushcteangphaghe rakenbet ows tABUNt ed to the
outlet. [0024] In another aspect the device_can be a robotic 25 cleaner
havi Hy cont (FAISen389i GEIRES i n HR& ShdFsPRg O L eEoRPPIIL LRPFENRRL tBE t he

devi ce, and g ;recent a6lspocanike qustzed-apdadieens ened hevReppess-fit
over an end of the
removably mountable to the outlet, and a brush extending
from the bottom of the housing to contact and clean a
surface below the cleaning device.

15 [0023] Preferably, the outlet is in the form of a
chute having a first open end and a second open end, the
first open end of the chute being positioned in proximity
to the brush to receive dirt thrown up by the brush, and
the second open end of the chute being positioned in

20 proximity to the dust receptacle when the dust receptacle
is mounted to the outlet. 1In such a device the housing
has an openable door for covering and controlling access
to the dust receptacle when it is mounted to the outlet.
[0024] In another aspect the device can be a robotic

25 cleaner having controls positioned in the housing to

control movement of the device, and the receptacle can be

sized and dimensioned to be press-fit over an end of the

chute.
[0025] The receptacle can be readily constructed from
30 a pre-scored flat, foldable blank. Thus, it can be

stored in a flat, compact form for shipment or sale.



chute. [0025] The receptacle can be readily constructed from 30 a
pre-scored flat, foldable blank. Thus, it can be stored in a flat, conpact
formfor woizomnbiesr sale. WO 2004/ 016145 PCT/ US2003/ 024e440S203/0p8A26] \When
ready to use, it can be quickly erected gy a consumer, and an open end of
the receptacle can be slid over a nmounting chute of the cleaning device.
The flaps adjacent the openable end can easily be noved out of the 5 way

during this pyeedur e ent hewdar e Praw,ded Wanh HePRES QG 1te /IRl tlef teF
portions that can be held against the box sides when thé receptaclé is
being slid oh adisunsiiut @nd GO PPvheEna Ied rtdicepeaePd aicd esldagh fef stlii€l chut e

10 (after it_js suffici illed,  th i f L u r £l w | |
(due to gravcfvteyr or the tﬁg iﬁhfélﬁge%%f thﬁe%r%ﬁ\g{%erlgga |§&eg§{}§e- it %of rag’% down to
at | east parddaldant aoreeppichabiperal een@dacfiliyheer aogpeidache. oEhitshe

i mredj ate closure significantly reduces the incidence of dust puffs 15
comi my back "6t FUGA%L FE S0P TETHEE AS FEEYnG CaRroTiCRE “it8p can then be

interl ocked yigdtdhe 0eInd JfihaR 1 r380H e thie ehasweene1iNa&liased
receptacle can then be tossed into the garbage, and a new réceptacle can

be erected anite 20X msidalsl eden] 0OZIJreTieps algrlicefl ss brimgy sdfidt v itheenti on has

been provid qni? that the general nature of the invention nay be
under st ood. wever, neither this summary, nor the description of the

preferred enfoaarent s aeinC it hiolde@dpt 223 esheulsd iBe og@nsheuetute |imt the
invention. Rather, the «clains should be_|ooked to in order to determ ne
the Yl | sc6ﬁ3‘%¥1$hésiﬁﬁéﬁﬂFdﬁPtly filled), the weight of the

upper flap will (due to gravity or the resilience of the
material) cause it to drop down to at least partially
cover the openable end of the receptacle. This immediate
closure significantly reduces the incidence of dust puffs
15 coming back out from the box.
[0028] A locking tab on that flap can then be
interlocked with the second flap to secure the closure.
The closed receptacle can then be tossed into the
garbage, and a new receptacle can be erected and
20 installed.
[0029] This brief summary of the invention has been
provided so that the general nature of the invention may
be understood. However, neither this summary, nor the
description of the preferred embodiments which follows,
25 should be construed to limit the invention. Rather, the
claims should be looked to in order to determine the full
scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is an upper, right perspective view of a
30 dust receptacle constructed in accordance with the
present invention, with its front access flaps shown in

the closed position;



BRI EF DESCRI PTI ON OF THE DRAW NGS [0030] FIG 1. is an upper, right
perspective view of a 30 dust receptacle constructed in accordance with

t he preswot2004mienisi on, with its front access flaps showmeTius20a3he4sa osed
position; WD 2004/016145 PCT/ US2003/ 0248944 -7 [0031] FIG 2 is an upper

| eft perspective view of a foldable blank suitable for constructing the
dust receptacle of FIG 1; [0032] FIG 3 is an upper left perspective view
of the 5 blgyeiqf FI Gre2, zwlfsha%p@%%%q %@% %ferTs %c%%kdlle%k%% at oget her,
but with the thereby partially assenbl ed bl an ill folded for storage or
sal e; [0033]fRld@ble |bsla@1kl el talrd epdiogpecnistes ugitewgott hehalusdust recept acl e
of FIG 1, 10%&8&‘?@ % |saV|eWS|mIar to FIG 1, but with the
access flap e gén p05|t| on; [0035] FIG 6 is a side view,
partially brwmlaway,nc;sh@vml@g ad @Ip@@rm ng rrapRirepeich iwhi ehetihefFiGe 1 dust
receptacl e has been installed; 15 [0036] FIG 7 is an enlarged sectional
viewdf a poriorioff iohe 2F @ith pPERSCEhE6RASg Ofhéheeddpidcl L& nkedp

relati ve 10 A qhl Obyhg ke anngnmBeRinga 20011003k ofkGeadpl 8nd Vi W

simlar to But with the receptacl ving just been renoved from
t he cl eani ngstlzﬂ rfexdhienle £ o DESCRIrBGeONrOBaTEE PREFERRED EMBODI MENTS [ 0038]
Referringfl t.o FI 1, 2 and .5, .the referred_dust recp cIe 10 is
inthe form 36?]box ﬁph 4 448 dp&habrg Eﬁ&s’?ﬁg lp{gsvhe\yoﬁ €cl osure 25

fl aps/ panel siuk4, rHeepthe1panel rFi4.can have two slits 29 and 31 to define a
closure tab there between.

10 [0034] FIG. 5 is a view similar to FIG. 1, but with
the access flaps shown in the open position;

[0035] FIG. 6 is a side view, partially broken away,
showing a cleaning machine in which the FIG. 1 dust
receptacle has been installed;

15 [0036] FIG. 7 is an enlarged sectional view of a
portion of the FIG. 6 view, showing the receptacle flap
relative to a chute of the cleaning machine; and
[0037] FIG. 8 is a view similar to FIG. 7, but with
the receptacle having just been removed from the cleaning

20 machine.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0038] Referring first to FIGS. 1, 2 and 5, the

preferred dust receptacle 10 is in the form of a box with
a side openable end that has pivotable closure

25 flaps/panels 14, 16. The panel 14 can have two slits 29
and 31 to define a closure tab there between.
[0039] The entire box is preferably constructed from
cardboard from a pre-scored foldable blank as shown in
FIG. 2. It will be appreciated that the receptacle 10

30 can be stored, shipped and sold to the consumer in the
FIG. 2 form, or glue flap 41 can be pre-attached to end
34 at the factory to create the FIG. 3 form.



[0039] The entire box is preferably constructed from cardboard froma
pre-scored fol dable blank as shown in FIG 2. It will be appreciated that
t he recepwacher@®1430 can be stored, shipped and sol d toPrcChaScas®mms i n the
FIG 2 form or glue flap 41 can be pre-gttached to end 34 at the factory
to create the FIG 3 form WD 2004/016145 PCT/ US2003/ 024944 -8 [0040] As
w Il be best appreciated fromFIGS. 5-7, an openable end 21 of the box 12

has a size geoese] |y msivabl eod odet mg&&éiét@cﬁltﬁcﬁnCﬂMQ shanngl, hose,
or tube in a selected cleaning device 72. A blank 18 has 5 side panels 34,

36, 38, and ARENIANEE opRtabl Ll ¢ Porolerbt & byl zhednepsl 0, 22, 26, and
28 The opposhie,, P0G d hod AN IHCIGR S TOMADE |l aRsdd, Hystoand 56

[ 0041] The nain aps 20 are sized an nensi one or'mteeter
totter flapstuue it 4 heebxdtred dB:=4rolry bdeki cedidns Hatveen Iegian 22 and

40 and between  region 20 and 36, The channel s 29 and 31 formthe | ocking
tab 18. [0042199P T t%le' g?%si% anghed b PPenaRl e 19ps 120 and 22

are each iniddablapfolsedutamand, anaydrom, 15d he center gipddg box 12,
al ong the score lines 31 and 33, respectively. Each of the flaps 20 and 22

are then forikdlbakbk ¢ovrnatemhridahereiftlarvfdd/he ©ox042,aral drfy  t he
score lines ﬁ?o 32’Tﬁe§§rpaei9{[ if’lealsgys P J oc[ rEZIt t'élere osv.ezrerg]anaqji&g edges 25 and
I n ps conprise a el ayer

27. The resu fla dou of material extending
hori zont al | ydoutneairshdd oo tvernsitches tofr thver teax fl2ps [AR4 3o Gravidatrand t he

resi|ience of the material, wIll cause at least flap 22 to pivot to the
cl osL posi{?%_k?ﬁpfgﬁ FRIFAOHAETHED FEI N tdrerrnd KO 28 REEe™5 of the

material W llegastised lan 25 10 dle |@BHnPA tARAldE 31 form the

locking tab 16.
[0042] To form the closing flaps 25 and 27, the flaps
20 and 22 are each initially folded outward, away from

15 the center of the box 12, along the score lines 31 and
33, respectively. Each of the flaps 20 and 22 are then
folded back inward toward the center of the box 12, along
the score lines 30 and 32, respectively, to form the
overhanging edges 25 and 27. The resulting flaps

20 comprise a double layer of material extending
horizontally outward from the side of the box 12.
[0043] Gravity, and the resilience of the material,
will cause at least flap 22 to pivot to the closed
position when it is not held up. Further, the resilience

25 of the material will cause flap 20 to at least partially
pivot towards the closed position when it is not held
down.
[0044] The end flaps 42, 44, 54, and 56 form a usually
closed end 17 of the box 12. The flap 42 includes

30 locking slits 46 and 48, and the flap 44 includes locking
slits 50 and 52. These receive the flaps 54 and 56 in
the fashion shown in FIG. 4.



pi vot towards the closed position when it is not held down. [0044] The end
flaps 42, 44, 54, and 56 forma usually closed end 17 of the box 12. The
flap 42 iwol2oekem6B8 | ocking slits 46 and 48, and the fl @pTAS20030b4sdes
locking slits 50 and 52. These receive _§he flaps 54 and 56 in the fashion
shown in FIG 4. WD 2004/016145 PCT/ US2003/ 024944 -9 [0045] To construct
the dust receptacle 10 fromthe stored, flattened position, a user can,

for exanpl e, %0643 ce the Siges AR @nthSonARAN d T tie Sidesf the

rectangul ar box 12. The flaps 42 and 44 are folded 5 inward toward the
center of tetdied,1X latdrrpach@osidsioni atedissgoraani ey, exnlics flaps 54

and 56 are ol ded ,and serted | the Ilts 46 nd form
the end 17 o"iched%]o sffp s[ (§(94€\]HCC\V;’en 51 ftomf%’l 5 (?&dfeasgurfgff’l on, dust,
10 dirt, and-&ith&fgyaid ikdd ate matHeert 16 blez %trweleh igrel Foldeox 12. The

openi ng 21 of the box 12 between the flaps 20 and 22 is sized and
di mensi oned %Wacféi e jtheppeg ter &futtéle e 1 o ivdge Gh® a cl eani ng

machi ne, S of the fl aps
pafcgfq JQ%I% 11 The %ecme' n9s R @19 fhe =dges p

20 15 and 22 are tomard e open end 21 of the box 12 to
encl ose t he ﬁqﬂeiam@r&ljtwrmmt@al Ilylt\me:met td idst4 6,1 é@eptS@ol ent 52s trenoved

fromthe chu 0 0s 0 as .described below. [0047] It should
be parti cul aé‘?ri;“ tgbereea t1h7 ﬁ’é) ‘region of the flaps 22 and 20 that

i's doubl ed bgydaen i el le@écUQ&t@ fihige fc ongligeit aftQlont, helug@nsumer to
hold the box in the open position as it is being installed. A That region

al solbr ovi debi & griid Cdrerr @sintiiside teadsitigr saehefEPred tihe thicap to
move tomard%xﬁb%jgloﬁggsopenlng 21 of the box 12 between the flaps

20 and 22 is sized and dimensioned to be press-fit onto a
chute, tube, or hose in a cleaning machine, as described
below. The scored lines along the edges of the flaps 20

15 and 22 are pre-folded toward the open end 21 of the box
12 to enclose the opening automatically when the dust
receptacle 10 is removed from the chute, tube, or hose,
also as described below.
[0047] It should be particularly appfeciated that the

20 region of the flaps 22 and 20 that is doubled back on
itself provides a finger region for the consumer to hold
the box in the open position as it is being installed.
That region also provides significant resilience causing
a tendency of the flap to move towards the closed

25 position. This reduces leakage of dust along the joint
between the chute and the box.
[0048] Referring next to Fig. 6, an autonomous robotic
cleaning device 60 is shown in which is positioned the
dust receptacle 10. The robotic cleaning device 60

30 includes a housing 72 having a control system for
controlling the motion of the device and a brush 62 which

is applied to a surface to be cleaned, typically a floor.



25 position. This reduces | eakage of dust along the joint between the
chute and the box. [0048] Referring next to Fig. 6, an autononpbus robotic
cl eani ng wewoe16M5i s shown in which is positioned the pdmats2esoepuacl e 10.
The robotic cleaning device 60 30 includgs a housing 72 having a control
systemfor controlling the notion of the device and a brush 62 which is
applied to a surface to be cleaned, typically a floor. WD 2004/ 016145

PCT/ US2003/ 0pd049] - 10n [O043 4 ChiitieoSik i Sndd@Std | pnedh $& frecedws: the dust,
dirt, and particulate matter picked up by the brush 62 and to direct the
dirt to the @tst rae@pRakl FuRtamatier irked 4w tbwrths thieudhd®%6 of the
chute 64. Th cl. i S..0nS i e rabot i,c. ¢l eani ng
devi ce 60 thf%%gﬁé ad Jfén(gggﬁd%odrl 6% Aocsca}}é;ﬂ%@gr%%éﬁ%&o% 1Ct{j’he"hﬂf(iloéljf‘llsi ng 72.
[ 0050] In opes apresms-fitusartd ndes tend hes duStthe edaptaacd L. 10ridrdaugh t he

hi nged door 68 and inserts, the 10 dust receptacle 10 onto the chute 64, as
shown’in Fi gr.ec??psﬂﬂﬂ“fﬁ%u@'u Jt%e”bsp?e‘ﬂ:eéﬁdlrﬁtlo dfl'g HPIRBE AL 4@ M er abl y

press-fit ondoyihe ehutierfifyh SPHiyd LR réd ai et e M CESofIASILC
devi ces, hook and | oop fasteners, and other types of coupling devices and
retai ners coultel Rewping e used for retaining the dust receptacle 10 on the

chute 64. [t)d)&# As t q?ni. devi ce 60 traverses a, surface to be
cl eaned, dust, |]rt , afr}g oBlaer I cllrhg‘dtga mtter 16 tIsl ft'ed dé‘]fs’f of the surface
bei ng cl eanetedyptdEl drithiaud) tdia eireped ~iowt 6B et e b rtand g om t he

chute 64 int t he dust receptacle 10. Wen the cleaning operation_is
corrpmte, arftPihe BR T ] Grdm 1S idHEE dhe afs & O"erdyéd %-hé -dust

receptacl e 10 o @RI thORFUMNEANS1 of the box 12 is preferably
press—-fit onto the chute 64, spring-loaded retainer
devices, elastic devices, hook and loop fasteners, and

other types of coupling devices and retainers could also

15 be used for retaining the dust receptacle 10 on the chute
64.
[0051] As the cleaning device 60 traverses a surface

to be cleaned, dust, dirt, ana particulate matter is
lifted off of the surface being cleaned by the brush 62,

20 directed into the chute 64, and from the chute 64 into
the dust receptacle 10. When the cleaning operation is
complete, and the box is sufficiently filled, the user
removes the dust receptacle 10 by again opening the
hinged door 68, and removing the dust receptacle 10 from

25 the chute 64.
[0052] Referring now to Fig. 8, as the box 12 is
removed, the pre-folded flaps 20 and 22 swing
automatically towards each other to cover the open end 21
of the box 12. The cover 14 can also be more quickly

30 forced together by a user applying a further pivoting
force. The box 12 is, therefore, easily essentially

automatically. The locking tab 16 couples the flaps 20



hi nged door 68, and renoving the dust receptacle 10 from 25 the chute 64.
[ 0052] Referring nowto Fig. 8, as the box 12 is renoved, the pre-fol ded
fl aps 20 wodoe2oiswisng automatically towards each ot her PCa/wcsaesr249e open
end 21 of the box 12. The cover 14 can;al so be nore quickly 30 forced
together by a user applying a further pivoting force. The box 12 is,
therefore, easily essentially autonmatically. The |ocking tab 16 coupl es

the flaps 2Q\02004LEGLAS REEAWRZ0Q3L044244 a1kl andd?patreqelngte | ocking

the dust, dirt, and partlculate matter into the dust receptacle 10. [0053]
Al t hough th@@d¢§ﬂ‘ﬂ@¢ép¢@@léu§@ mesepsenleddderi bed with reference to an

aut ononous r (§§]C 5 %_%%Q;g% Q%%I Sgorecggfggg%]rﬁc%%tagggnlo can al so be
€s.

used with other types o ani'ng machin urthermore, the dust
receptacl e escaiaisswibhe reFedeaseatwvasheaneoapaclse rbbbtappl i cati ons such
as a pet waste container. In this application, a user inserts the 10 waste

intoXhe cortl&ERemIant®Vetén or cBE ?H§t0€§Fﬁ§ﬁ§Fﬂ6 18d§és 24s8nBe27 to shut

over the op%@e%n%%% frnlehe @%@eeka@h@a;@ng[ RQBPlinEhus, al though specific
enbodi ments of the present |nvent|on have been described in detail, it

will 15 be [003dlst ooduritae rieirs, déber dpstomepgpr@epéby lﬂopapuaﬂ)@sebeof
illustration. 1p1ar|ous nD fE%%%lgn be ”ﬁl %ﬁonOUt d partlng gronlthe
spirit of t K& o PrSoi | &SP Fhe?norg F?hougﬁ £he p?gfer g
receptacl e Ma%tfeord@ﬁaflh@m a fral dabbeabbambathbﬁ raceptaclkaseansbenad0l
formed in erected form Accordingly, the clains should be |ooked to in
ordef t o j udgstendntel IthecspBtefNehedfnfBAPI RrCes the overhanging

edges 25 and 27 to shut over the open end 21 of the
receptacle 10.
[0055] Thus, although specific embodiments of the
present invention have been described in detail, it will
15 be understood that this description is merely for
purposes of illustration. Various modifications may be
made without departing from the spirit of the following
claims. Furthermore, although the preferred receptacle
is formed from a foldable blank, the receptacle can be
20 formed in erected form. Accordingly, the claims should
be looked to in order to judge the full scope of the
invention.

INDUSTRIAL APPLICABILITY

[0056] Improved disposable dust receptacles are

25 provided for use with cleaning machines.



| NDUSTRI AL APPLI CABI LI TY [ 0056] I nproved di sposabl e dust receptacles are
25 provided for use with cleaning nachines. WO 2004/ 016145

PCT/ US200Wbad014145- 12 CLAIMS We claim 1. A di sposabl ecrasemizacisds t he
dust receptacle conprising: 5 a box hajhng an openable end for permtting
dust to enter the receptacle when the end is open; and a cover that can
close at least in part automatically when the box is renoved fromthe

cl eaning device. 10 2. The di sposable amgeptacle of claim 1, wherein the
receptacle has been constructed froma flat, foldable blank of material.
3. The di spd¥altleimecept acl e of claim 1, wherein the cover conprises a

first flap and a ;seco PQs d t sald
openabl e end. 4. ]The (?gspo agoalr e(:rgsjc't%é)bcl gaf CEIal r%%%ec urt%%%% conpri sing

a channel cuwonptisiatgd east one of the first and second flaps, wherein the
ot her_flap can be pqﬂrtlall slid |nto the channel to assist in maintaining

the cover 20 in3 J8F Pk GRergblenend Sods a5 iitddest 8815¢ &° claim

1, wherein Jdhg/ qqpeot@éde%ﬂa%l@%e%f theCandbqar dymt,erig . 6. The
di sposabl e receptacle of claim1, wherein the openabl e end is essentially

rectangular. 25 & Cﬂ@njltshﬁisaﬂﬂneql@@@pta&cll@a@ft Gglnaip@rt, wherein the cover

further corrprlses an verhn f ldin %efol in flap conpri si ng
a doubl e Iayerto(ﬂ‘a et ¢ ceirl Al %e\?\)nr% % nge%’ on ’Vedt grom %t h%l x 16 encl ose
t he device.

10 2. The disposable receptacle of claim 1, wherein

the receptacle has been constructed from a flat, foldable
blank of material.

3. The disposable receptacle of claim 1, wherein
the cover comprises a first flap and a second flap, each

15 being positioned adjacent said openable end.

4. The disposable receptacle of ciaim 3, further
comprising a channel cut into at least one of the first
and second flaps, wherein the other flap can be partially
slid into the channel to assist in maintaining the cover

20 in a closed position.

5. The disposable receptacle of claim 1, wherein
the receptacle is made of a cardboard material.

6. The disposable receptacle of claim 1, wherein
the openable end is essentially rectangular.

25 7. The disposable receptacle of claim 1, wherein
the cover further comprises an overhanging folding flap,
the folding flap comprising a double layer of material
which hinges on the edge of the box to enclose the

openable end of the box.



openabl e end of the box. WD 2004/016145 PCT/ US2003/ 024944 -13 7. A

cl eani ng device, conprising: a housing containing a rotatable brush

sui t abl e Wwonoo4mntsacti ng a surface bel ow the cl eani ng decirasoman20out | et
positioned on the housing; 5 a disposablig_dust receptacle removably
nountable to the outlet, wherein the receptacle is aclaiml receptacle;
and a brush extending fromthe bottom of the housing to contact and cl ean

a surface bel ow the clpeanidiidgV iR icel0 Bmphgigleani ng device of claim7,
wherein the outlet is in the formof a chute having a first open end and a

second open end, & Heusinst qgmﬂauﬂmmgob K@§8¢H@ﬂ@ Haywisig spagiabilenddri n
proximty to H rush to r |v% thr wn up by %he brush, and the
second open i ) 5’ 05|t|oﬁgﬁnﬁh r&feWIty to the dust

receptacl e when Qﬁﬁ<ﬁugyEtr@Qgﬁmﬁm5déd snmeuet e@dusanghe outlet. 9. The
cl eaning device of claim8, wherein the haqusing has _an openabl e door for

covering and contr Sishe§abie Q@@és§9F€Pﬁﬁ€1&u§@“ﬁ@@@ﬁﬂa@P@“ﬁﬁ@ﬁelFols
mounted to the ouylet. 10 . The %hqu il tﬁ% ice of, ¢haisi 4, wherein the
t ev

device is a roboti¢ cl'eaner and ar t her conprises controls in
the housi ng texepantalel; mmcenent of 25 the device. 11. The cl eani ng device

of claim?7, whereln the receptacl e s sized and dirensioged Lo be,

press-fit over
contact and clean a surface below the cleaning device.

10 8. The cleaning device of claim 7, wherein the
outlet is in the form of a chute having a first open end
and a second open end, the first open end of the chute
being positioned in proximity to the brush to receive
dirt thrown up by the brush, and the second open end of

15 the chute being positioned in proximity to the dust
receptacle when the dust receptacle is mounted to the
outlet.

9. The cleaning device of claim 8, wherein the
housing has an openable door for covering and controlling

20 access to the dust receptacle when it i1s mounted to the
outlet.

10. The cleaning device of claim 7, wherein the
device is a robotic cleaner and the device further
comprises controls in the housing to control movement of

25 the device.

11. The cleaning device of claim 7, wherein the
receptacle is sized and dimensioned to be press-fit over

an end of the chute.



