A Paint Roller Assenbly The present invention relates
to a paint roller assenbly for use in a painting
wappanzwwes. It is known for users to decant paP@I/IBE20¢8101469
a pai nt contai ner into a roller tray, load a roller
sl eeve or primry ral aint. . using the roller
tray, and then appl hkﬂ@%' sgﬂ&}ace such as a wall
or ceiling with the roIIer sl eeve. Users find this
known process both tinme consumn inthat it .is
Theepressatpyention rdaes lQddaiy f‘P‘!?éaSSF'ngerBT ps§rn & PRIBYRS JRPaFRtuS.
paint fromthe roller tray and decant paint fromthe
pai nt container to the roller tray. The risk of
It sspinbotvnrfor yaisrio dmnapaw fhcrrgh pamecwamwentﬁ@erell@rdraye toada roller

alnt _ Lnto t
| eve, 8(/%“18%?/ Or? eer %‘g] e}lrrl]tgus eth% re n{ HF}ZQP{%G suﬁ)\Bg Cﬂaﬂlt t&h surface
sublahdd whlf obgeilaigatitsthe xol&d sleadeer eby paint is

automatically fed fromthe paint container to the
roller sleeve without the need to decant the paint

UdeRd f?n@thfs%o% préQRYs bAR AnleQadsunkiBg liRlha2 kit i§ heRYRry N®ntinually
probl em associated with the known autonatlcallg fed

loghihet ioHer slpgyar withy paing fropmthe; rollprstray aRd degant paing Fegy the paint
cog{r% Cp%il Eogpghﬁfef {r?)ﬁt"['hg leﬁnz)f Hﬁ‘fllﬂé inEI R aisla%l (ide% (e rﬁ@d’ for decant

erels aris pal nt rlpplng rom
paithéntp ahd millesiragued tendoad te reliatsteeré beforshapplypeg i paint to the
q§|ng applied to the surface. According to the present
SU'A%%ent i on there is provided a paint roller assenbly
conprising a primary roller and a secondary roIIer
the secondary roller being positioned lative to

Paistingeapparayp lesists syltcrebyHRant i pfpmatigally if tebifip bhpainh F?‘Eﬁ“"er to
th%lsc?l%m@é/e%ﬁl% Sth@%eEd RHebarR thd ﬁ%t%%%ﬂgﬂérﬁra?oﬁrhﬁl%ad the roller

ore bein onto an exterior surface
slggve.mar y roIIer By feeding paint directly onto a
secondary roller, it is possible to |load the primary
roller with an opti mum quantity of paint, and
ORdBoBler |sdtididdviie tHehlmominsdatondationley fed pdinnigg hhp}qmthmrthat it is

dlé}%g{tg(;( p%tmaitn:]@ eg/:eg %i %ﬁgﬂgf 9a111te(%1(g0 %h% rgﬁ sPe!eOg d tl?eretjgre there
is a risk of paint dripping from the roller sleeve, and also spattering when paint is being

applied to the surface.

According to the present invention there is provided a paint roller assembly comprising a
primary roller and a secondary roller, the secondary roller being positioned relative to the
primary roller such that paint supplied to the roller assembly passes over part of the

secondary roller before being fed onto an exterior surface of the primary roiler.

By feeding paint directly onto a secondary roller, it is possible to load the primary roller

with an optimum quantity of paint, and therefore minimise the risk of overloading the
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roller. According to another aspect of the present
invention there is provided a paint roller assenbly

W@vpn2®8ng a primary roller, the primary rol | RCT/B008191469
a mai n body, and a renovable outer |ayer. According to

anot ect o ept inve an th r
prigy ralse vt painh st Kl R ARG o R e primary
roMét h a pad application surface, the pad body havi ng a
cl osed cell foam structure, and at |east one aperture
ext endi ng through the pad body such that paint can be
A&HHJ?AQ & ah & érhﬁp&@q}fst% X?&@ntblﬁ(/é}fti%nk%ﬁélggs %?@Jlﬂ&ﬂatp@m@ roller
urface to e pal nt ed. Advant ageously the use of
assdntbi)edompnung ar pripargvieHers thir prparygrodler paying 2 mpig body, and a
q@ Z Hess cl eaning. The invention wll now be
“"88% T ped ervay of exanple only, with reference to
t he acconpany drawi ngs, in which: Flgure lis a

per spect ive V| ew of alntin tUS .accordi,ng to
ARRERE, G2 R G0ATH B ICFPERL AP Sho5E A€ BB Sad i, Pod
as%@@@&mﬁﬁsnﬁ@@ pR@bBdy Reth %&r&ara@bu&ueﬁ stnifgbe! the Jpad fooBY héving a
is a perspective view of part of the painting

cl@p@b a¢lhfq991 fucargy gnd atlleasEpagFRSTIBIE; %te@dmgéhrovgléwed’lad Bagy such
th% Apaﬁrﬁ ngulppﬂeda%oﬁlr ?art g‘f‘ace': h&glreeb %&}éﬁ% £s@he to be

are sid ews o e paln appar at us of

palitglire 1, Figure 5 is an expl oded perspective view of
the painting apparatus of Figure 1,Figure 6 is a

perspective view of part of the painting apparatus of

A(F\jaﬂtdg&)ull,y thié Q8 6f dloded sBufBfeSRO@NIsVEippirRVofSaty &gl Rauites less
e painting apparatus of Figure 1, Figures 7A 7B,

clegangg are front view showing part of the painting
apparatus of Figure 1, Figures 9 to llare perspective
views showi ng part of the painting apparatus of Figure

The, inFergionesilll@ovarbd deScribed byl way of ewemplhowilyigvigareferghce to the

act SRS NG, BPRALAL us of Figure 1,

Figure 1 is a perspective view of a painting apparatus according to the present invention,
Figure 1A is a perspective view of part of the painting apparatus of Figure 1,

Figure 2 is a perspective view of part of the painting apparatus of Figure 1,

Figure 3 is a plan view of part of the painting apparatus of Figure 1,

Figures 4 and 4A are side views of part of the painting apparatus of Figure 1,

Figure 5 is an exploded perspective view of the painting apparatus of Figure 1,
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Figure 14 is a perspective view showi ng part of the

pai nti ng apparatus of Figure 1, Figure 15 is a plan
wWaR@s/133982M Nng part of the painting apparatus OPCFIRP082001469

1, Figure 16 is an exploded view of part of the

pai nting apparatus aof Fi ure 17.1s a si de
F‘%‘é‘&?ﬂ%ﬁg?fﬁ TShYHY 9 p%??tlﬁf)f’a'flh'ég ﬁ‘gﬁaf?ﬂsr?é 3 Ghat us of

Figure 1, Figure 18 is a plan VI ew show ng part of the

pai nting apparatus of Figure 1, Figure 19 is a Ian
Figure W ishpeunegtiyrariew showing pariichthie pginiipe BRRATas foF‘@r@ br e

1, Figure 20 is a side view show ng part of the

pai nting apparatus of Figure 1, Figure 2 1 is a plan
Figires\ A HitByiand) 8 peer froro fviewhshopdr gpartnyf taqprantagapparatuFpfiigere 1,

1, Figure 22 is a plan view show ng a paint container

for use in the painting apparatus of Figure 1, Figures
Figided Pto2i/l #E BeBRIcEPECEWY ShowifyBart b0he pgntixy dppafatisto€ Figure 1,

pai nt contalner of Figure 22,Figure 28A is a plan view

of the paint container of Figure 22 with the closure
Fi%ﬁ“e‘yfzeéjnd ] ?9 fan 9R%s! sﬁo@m? ﬁ@ﬁ o¥ iHe WaRiting Qﬁpapﬁlhd'ﬁf Figure 1,

nt ai ner lgure 2 the closure renoved

Figure 29 is a below plan view of the paint cont ai ner

of Fi ur e Fi 2
Fige 04 574 reepion e Shebin e S AEPE IRy RS Y B,

a sectional side view of part of the paint contai ner

of Figure 22, Figures 3 to 34 are S tive views
Fighewr fiy? par t"eUfSthE‘gﬁ’éFrﬁ’% thedwnding app wﬁ@’rﬁ 3.

Figure 35 is a side view of the paint container of

Figure 22, Figure 36 is a front view of the paint
Figwatl Giisasrexpfoded yigweol part Oﬁhg pRiatiBg appagatys ofdagyre b f r ont

vi ew showi ng part of the paint container of Figure 22,

Figures 37 and 38 are perspective views show ng part
Figire ti és psidedection vipwahawing paft oFihgpamtifig apjagamseofFgure 1

si de view show ng part of the painting apparatus of

Figure 1, Figure 40 is a perspective view of a an

Fighrt 88 od pIue vieM shbiiig paRRALRIpathting apparatus of Figure 1,
Figure 19 is a plan view showing part of the painting apparatus of Figure 1,
Figure 20 is a side view showing part of the painting apparatus of Figure 1,
Figure 21 is a plan view showing part of the painting apparatus of Figure 1,

Figure 22 is a plan view showing a paint container for use in the painting apparatus of

Figure 1,

Figures 23 to 27 are perspective views showing part of the paint container of Figure 22,
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Figure 4 1 is a perspective view a a paint pad
accordi ng to anot her aspect of the present invention,
wWo-R@enzs94?2 i s a perspective view of an alt er nab¢EB2008/001469
palntlng apparatus Figure 43 and 44A are persective
cl ean acco not h ecf
Figere 254 Tt BB WD PTG For L b s 22 il B pterd SRR
sectional view of the cleaning nodule of Figure 44A,
Figures 45 and 46 are side views of an alternative
Figure A8B iy plap aiest ofshe paief cpniginerolifigyrs 24 widiihe glogiie gamoved,
part of an alternative roller assenbly. Wth reference
to Figures 1 to 21, there is shown a painting
Figyrp a0 ast alseld® ptaomiew sf thg painpaintainemofibigere 2, and a pai nt
applicator assenbly in the formof a roller assenbly
50. The paint nodule 20 is a plastic housing
Fig@ORDASE A gectondiside RizdyofDaitt offehel paint domthiger of Kglpply,
section 22, and a cleaning section 26. The supply 22
and cleanlng 26 sections are separated by an
F 1%%@@@5 %tl&ﬁlﬂglﬁ@ vfé@l Jf part opfhetpgﬁlt B&HtAin& A Fighte 27 he
nt nodul e 20 includes a supply section closure 23
mhlch is attached to the upstandlng wal | 15 by a hinge

rigfps ShB Bt PR IRY: AP E HeptfERality 8t e 22
hi nges belng shown S|an|f|ed in Flgure 4 but nore
det ai_l. ed Fi gur.es 1e sypply section
‘&‘I‘rﬁgﬁr‘sea yde Y‘ﬁ\?IOE&?spaéf“ ﬁ%‘ftﬁ‘f‘gr&f-g?@rﬁ%#r as a broken line
in Figures 1 and 4) which is | ocated between a | ower
wall 62 and an up er wall 64 of the closure 23. The
Figure 3hiivayfrertoigvon ‘BP vaint enmner aEFigHEs%a not or 70 (shown
as a broken line in Figures 1 and 4) which is | ocated
between a |l ower wall 66 and an upper wall 68 of the
Fighre $GAds 8ctibh frontotiow shxevingpait ofithe ghipt comtatees b bigured2a
a gear drive 35 (shown as a broken line in Figure 6)
to part of the roller assenbly 50 when the cl osure 33
Figsre£ 3 PHRIBS drb Pesh&tint NZws SBdwiag pait of thegadiBinglaparatus of Figure
1|ncludes a spring | oaded projection 3 1 which acts

?

Figure 39 is a side view showing part of the painting apparatus of Figure 1,
Figure 40 is a perspective view of a an alternative painting apparatus,

Figure 41 is a perspective view a a paint pad according to another aspect of the present

invention,

Figure 42 is a perspective view of an alternative painting apparatus,
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agai nst the roller assenbly 50 when the closure 33 is
cl osed (see bel ow). The cl eaning section closure al so
WO p@BOR®82 an aperture 151 (Figures 1 and 6). TPEI/BAOIR001469
nodul e 20 further includes a rigid plastic supply
Flé\.&%%?lﬁl’q@%‘&g%Efrpeészctl\ganer\gS efaag(ﬂ%fll%r,ga {)J(?jd?clggrd&% to angtlﬁer aspecf
qugqhakﬂ@@véﬁmmhlch is rel easably housed in t he
cl eaning section 26 (Figures 4A and 5). The rigid
plastic supply container 43 defines a supply chanber
Figitre 438 4 {18e LcBbifhi Pl @rst'tl‘Fe MIERGI vmm&em reguadef i nes
léﬁgecelv%ngeccaég © . The supp y chanﬁg$ 47 is able
to house a paint contalner 110 (contai ning paint 150),

PR T LB PPk

cont ai ner 43 and the receiving contalner 45 can be
rempved fraom the main_bo of the i nt nodul e 20.
Figie 47 sy pianddigvhef Bﬁfbﬁi%ﬂa%maa VEleyasse l"a‘%e filled with
the cleaning fluid before a cleaning cycle is
conmenced, and the receiving container to be enptied
Wih r@femerbtmagur@ﬁ 1ap 24| darsi 1ﬁghw1m BcPatiag papaetun Y epmprgng a
cl c
pofi SRRYRSOET satdf Gl 0 SURUF LS e (GRF AR MM asscilly 6.
25 whi ch alloms a di p-tube assenmbly 80 to be |nserted
t her et hr and int.o.either paint int
The i He14 26 e rBHE BEHTE Faberats adufid beg 2 dasine o liauid

sugﬁ s@c’fnoﬁ'ﬁaﬁ}{d@cléérﬂﬂgjsdcﬂoﬁ b& Theaapply NQ andarbieing 48 sections are
F dependi ng on whet her the paint or cleaning

sew@tpébys resiandmgsentrhwall 5 of (e i besdy 2t osure 23 al so
i ncludes a renovabl e cover 82 hingeably noveabl e ‘
bet ween an open position which allows insertion of the
Thei prittuinedds 2Oninkcindé0a sapplyasectias eldsyosidt wbishwieattaghed to the

tube a Q s_heen (
o B S4TSR} B0 L IR BB 5 S i s
attB@HeH it® fheBstandial ol 13 Wanhiags 19 (potlubimgdtkifgsehewnesirapljfied in
pass under the cover 82 and be connected to the
f“@ﬂ?ﬁéwt5§§%ﬁ%1$ goFigheh2 eatOkover 82 is in the cl osed
position. The supply section closure 23 also includes a

drive gear 90 which connects the nmotor 60
The supply section closure 23 includes a motor 60 (shown as a broken line in Figures 1

and 4) which is located between a lower wall 62 and an upper wall 64 of the closure 23.

The cleaning section closure 33 includes a motor 70 (shown as a broken line in Figures 1
and 4) which is located between a lower wall 66 and an upper wall 68 of the closure 33,
the motor being drivingly connectable via a gear drive 35 (shown as a broken line in

Figure 6) to part of the roller assembly 50 when the closure 33 is closed.

The cleaning section closure 33 also includes a spring loaded projection 31 which acts

against the roller assembly 50 when the closure 33 is closed (see below).
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to a drive gear 130 of the dip-tube assenbly 80

(Figure 8) when the dip-tube 80 is inserted into the
wW@p@st2ae2 25 al | ow ng the gears 90, 130 to engaREr/iB2008/001469

each other (Figures 7, 7A, 7B and 8). Wth reference

to Figures 7, 7A, 7B and 8, the dip-tube assenbly 80

conprises a sealed cylindrical housing 85 having a
Tlgad¢anjngrspctda cloamtabd iatluddsanlapevarre 15 le@igmek 1 drues).

cylindrical housing 85 includes a | ower casing 92 to

retain the gear punp 86. The | ower casing 92 includes

Tie Phibf &lodul¢ 20 fhvepSinlnads & )plashit Ghpsly EcontatiRdl B0 wagch is
revent particles of greater than 2mm passing  into

relen@ggyelmusmmhe ﬂrﬁed gueRly sention 88, auhpripidarlastigaeqepdpgpepntainer
ﬁ{:ﬁ‘ 1erélgasJa§1§ 6108 e h ﬁ%%léa %Q&ﬁ)ﬁtngFl Lits Al 38 53. haf t

to gear atlon of gear 90 which is
connected to the notor 60 causes the two nmeshed gears
Lo ro at e. t of th ear

T‘Ea"ﬂ%é?’zaéﬁl‘t‘ AP, p%ﬂ“rﬂ*i‘“?{s‘% &o m%ﬁ 2 3MiPrg ﬁm&ea Q‘?eﬂi’% e rigid plastic
re¢Ha R RO tAIGerORe MBS eteiting chdmtRMi490 THY SlplP Ch4mabient47 is able to

cycle is activated) to be sucked up throu he hol es
hause ¢ pEincepstaigr d 30 (Contpining Baiphio 5@ Bernifggfluid segheasgrater 160
(s@wlighannel arrangement 95. Tube 88 is fluidly

connected via a connector 97 (shown as a broken

continuation lines in Figures 7A and 8) to tube 120,
It fanq} tsgzgni gr{n?lgfgugé;sl X Io % t?lag%‘le X\%ﬂ)le}f {ogxge}éﬁe? %8 Bﬁél e r%c%wu?é tltainer
45 tﬁnemmﬂﬂmo@bdimimtheoﬁlaﬁnbndyﬂlchf ﬂlecbaﬁhttmdnhllaﬂﬁ a"ﬁmelmahles the

differs fro i 0 wher e

supl gt At oo R R, TRt eaRing iid Bs Bt Cleping facle s
coRhdhted, andthe K&Qlw@% édn@emlérh@b@&hﬁﬁedmtc%h{&ﬂ{atlbﬂbh@léamng fluid

t han belng driv romthe paint contai ner when the

ang pans afigr shesqlenminggeeleihas bega CS@PP%eda(Qeel belahe present
invention. This enables nore efficient primng of the
roller assenbly with paint due to the fact that the

Thgesmpplyuseptidteldmes 2B onclindes @ thwugh ckergpe &5 which allows a dip-tube

assembly 80 to be inserted therethrough and into either paint in the paint container 110
housed below in the receiving chamber 48, or cleaning fluid in the receiving chamber 49

below, depending on whether the paint or cleaning cycle is required.

The supply section closure 23 also includes a removable cover 82 hingeably moveable
between an open position which allows insertion of the dip-tube assembly 80, and a
closed position when the dip tube assembly 80 has been inserted (as shown in Figure 1).
The removable cover 82 includes a raised portion 84 to allow a connecting tube 120 (see
below) to pass under the cover 82 and be connected to the roller assembly 50 when the

cover 82 is in the closed position.

SUBSTITUTE SHEET (RULE 26)



quantity of air in the tube 88, but sinply has to

drive paint through the tube 88. Gearpunps operate
worenog/129981 ci ent |y when driving a hi gher vi scosPCHIB2008/001469

liquid such as paint or water as opposed to air. The

ese nvention has a essure capacjty,

T TpTL ot RIS D IS P FFeoSe 4 VR Comechhgpotor 60
te andréyeppaar t160! dfophe diip-adei aagniblp SOUMF e 81_'%11%n RhEAPHube 80 is
is dissipated along the | ength of the tubing to ~
insgrpLiple (P abinee £F Bowine fhedierei90i 1060 erespenbsesh dtheri(Bigures
7a3aUTEENd §Hat any applicator head (e.g. roller) in the
whol e device has been renoved fromthe end of the

tube, so that the pressure of the quui? | eaving the

: ' I t her.i ressyre. tQLs .
VPR Crin® PR B TR aR S (R efhscothiy B Somtses g sealed
celirslpicalhboysires 8 5irtmvidigl 4 eleanpempesoneaatddhg fé AswerdRee @RE The

qf the .tube. The essure capacity is in the range 0.5
clipdicy orige i GHidss poeeRghE Patesettin g prap %ébwﬁglower
casing! P ifchi@e a3plufafityd OO Roled (4B rth\Qn)b@h%hérg\éEIQd ¥ as to prevent

sui tabl e choice of tubing length and internal bore
PYHgiipelgreater tha2marpgednginiohggeaamimg. to 8 nm

respectively. In the enbodi nent above, the tube is 4m

long with a 6mm internal bore dianeter, and supplies
Theagaar pamp 36@ntprisas twiimebleel geppad0dAZl Gdar 1l he isqoahdcted via drive

t I nner . ¥i_SGOsi ecification. (8 Poise) this

Slﬁgqﬁ Ir?)egeag\ I%ﬁ ﬁ’b&oé‘ﬁf é’f;{%f’eog ﬁ?re%ﬂw : ‘lﬁtcoﬂ?%tf’é‘a@g‘be Medor 60

cquadsithe achitshed Qedrs) C40/01230 @6tatel €ctroni c control unit 24
(only shown in Figure 1) which sets the appropriate

flowrate for the paint or cleaning fluid depending on
i i - . p e

et (B P D 0ok 2 e B PioC Y4 7 Ry T GEbGne on
whegles theotlogning qyeée prapaint codd i @tizared)tol hedesked 5t thraagk the holes
o - [ £h, S/ n.a riyn,181 of the receivi
imd At 92 el BN hoiT A Bhanpearpgemit P e 88
is Auiddy borh8edviviachcdnaeatradre@hand adh BRIKSH re}gxladmg%&hliﬁéa 3h Figures

' ' ee
7%%@3%‘ Yotibe 1 2\6?a19da trh'é:re?gre })g}gt irs %lrilvgnr frgrsnst(}ele pai¥1t conta(lr?er to the roller

assembly 50.
The tube 120 has an internal diameter of 6mm.

Such a dip-tube arrangement differs from that known in the prior art where the pump is
positioned at the top of the dip-tube and the paint is sucked up from the paint container
rather than being driven from the paint container when the gears are submerged in the
paint as in the present invention. This enables more efficient priming of the roller
assembly with paint due to the fact that the gear pump 86 does not have to suck up a

quantity of air in the tube 88, but simply has to drive paint through the tube 88. Gear
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The well 182 includes seven drai nage holes 183 (all of
which are only shown in Figure 13) spaced equally on

WO e@siizi982 surface 185 along its | owest point.PaHEB2008/001469
hol es have adi aneter of approximately 5mm Two further

PR P e Pt e VDAL A 2 PR o Tl sblfas pint or
witbr S uppeeersdial | y spaced either side of the | owest

poi nt of the well. The well 182 includes a series of
ribs 184 which project radially inwardly fromthe

THeR&hp ¢ rtfl@‘b?eséiﬁislnvgm%nrl‘légsa Pedsirochpiday 2By ivithitH Reeheant the
portlon 186 and a vertical portion 187 as shown in

masugumegesmeahd the puipgan pprdy 18 hquid deayingalffgaittice Ehigepressure is
dissi onafedoaloﬁglglz)sn eBSthl {)iﬁﬁlecruﬁgn%htot miievg h&ﬁs OG§| oqﬁq:o_f_hsgemﬁcatlon

I ons on-ei ther si oppose eac
uvgﬁisbs it @2asadmsal thaciny deplicage thead(d. galrollhr)alnrthge’heleatesic&_ 88s been

05|t oned on t i nner face 185 Itern
re 8Y“‘rds g‘i Bk § ?‘ﬁdu % 59 thes NeRTeEHE° ‘f’%@q‘é‘f’ the feube is
cl&R RS b@ndspiPic prédshird U e thlddituatliethd mdaBiag® pebit S at kB8 p@nhp outlet
positioned between the vertical portions 187 of the

is ralygsthe aressmgcdiffsrenee perwepm s start @1dyemhaf ithe fbeghe gpyessure
caﬁm ?'P;Q%Q 0. dsr ae7 o Lg}‘g%}ﬁﬁﬁalg@ W%&rthﬁbu?lpﬁﬁecgbmg in the

e sev i nage hol es positioned at | onest
rafnge it toWOﬁWhmmtabt ethie@d Wyemyitelds chaipeofvmbingl@msth and internal

i ncl udes. t 89 to receive the roller
b°§‘s§‘é’ﬁ6ﬁe§/mé ra?%eé ?gé?‘éago{ g’a mTSrGSpeﬁ“Yefr}aes a hole 191
whi ch can recelve a pai nt pot 192. The paint pot 192

has a rim 19 enabl es the pot 192 to r ]
In ghe Elﬁb‘él*mé'ﬂfrqbﬁ&% th@&lefls fReloag 6‘?&‘9%6%9“‘“’_[%% CFs élgglg'ff and
%é-he@n;galriltz;)t 2008/nih 0@ Re ]l-.l!?gé/ &R0 of ied YEARy Rdéthidner viscosity

recei ving section gure 9) for housi ng a
sppafigatiop (31Boisc) T (eguges epurBD om@t pemqusz@ abottfb! pargnt
brush rece|V|ng section 172 has a brush end 174 which

I ncl. des ty of holes 1 l,! I ng.
srpattanade RO icteh o trctBnfheshE b 28 G B Jisure 1
whiele @dts‘/lh@ @ppropiiaé Aew rd.for the paint or cleamng fluid depending on whether
the paint or cleaning cycle has been selected, and the direction of paint flow during the

paint cycle (see below).

The paint module 20 includes a storage tray 180 which sits upon a rim 181 of the

receiving container 45 (Figure 5).

The storage tray 180 includes a well 182 which is shaped and dimensioned such that it

can receive part of the roller assembly 50 (see below).

The well 182 includes seven drainage holes 183 (all of which are only shown in Figure

13) spaced equally on its inner surface 185 along its lowest point. The holes have a
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The storage tray 180 can al so be adapted such it can
recei ve additional paint applicators such as a paint

wW@aw8025982 m ni -rol |l er (not shown). The pai nt poRPCT/BB206840101469
be used to store paint to enabl e other applicators to

o b Rh IR B R Pae ey DO L pyione

on&h& ambAfirRict 08Rat bh exd bhe weB, afdaciRum@igltiallg spdzed either side
gure 5). The handle 5 1 can optionally include a

(Fi
of dhalgwest paisk oEWeWS whi ch detects t he presence of the
roll er head such that the paint flowrate is adjusted
accordingly. The handl e 51 includes a switch 57 which
Theswell 182 iesledgs acserineet i 184 wiieh project wiiallpinwardlytfeom the inner

w34 PPl R R P L0 o

showh lileFighfed 4 agd 63, Tie ribissli3 iakeudriangedotidiee sidd pf acentre lme C such
secondary roller 67 and a primar oller 69 (Figure

thatghe ingliped portipgs 3}81‘1%%‘51‘?@ S‘égﬁpl?oﬁ?: T?ET @ end portions
75 connect ed by a back portion 77. Each end portion
includes a lug 7 1 which locates inside slots 189 of

Tltehteell/\hHZI alsogincludesapetpgnlar deainage istots EiSsrasiiiopedson thg inner surface

18|5gté ogltem?e Ll?Sr éﬂﬁ%oge!cﬂ}{%@g 185'8(911 gctﬂdm@ep“‘ 'tl%ncezlﬁ'e line C

T udest an |n er su upon Wi ch i's posi ti oned
(Figusd 03). 8Be diahmalge Islogs IB8larke Ipoi;mokml twtwéant the Natttlcalmomrgh 187 of

ho] e 112. The .back ort i nc e S
tha s b@* f‘rﬁ?‘ysqﬁtdagi’maﬁaaﬁ? fom gty Ly ﬁai Rl phgolots 188
aré @ﬁg’ﬂlé}fy gRtad flbﬁbﬂle783Vénsﬂﬁmg@ abRERbEi6ahddyati the Fov@est Point by
mount ed on an inside surface 79 of the back

appﬁ%ﬂh%ﬂY??ﬂeﬁﬁgisecondary roll er housing 63 is defined

by a hem cylindrical channel 9 1 which is congruent

wth two flared portions 93. The channel 9 1 defines a
Theheatbis? i8dudesitgo tazathip) slotThed wirasaned the rdler assembllyss0a

t hrough hole 97 at a mid point along its Iength L. The

hem cylindrical channel 9 1 is dinensioned so that it
THeafori@afiyViIBotiidudes adolkalyy whidt @ réckivesegaimgloo¥)2. The paint pot

192 has a rim 193 which enables the pot 192 to rest upon an upper surface 194 of the

storage tray 180 (Figures 11 and 12).

The storage tray 180 includes a paint brush receiving section 172 (Figure 9), for housing

a paint brush 173 (Figures 6, 10, and 12).
The paint brush receiving section 172 has a brush end 174 which includes a plurality of
holes 176 to allow any paint on the brush to drain through the holes an into the receiving

container 45.

The storage tray 180 can also be adapted such it can receive additional paint applicators

such as a paint pad or a mini-roller (not shown).
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The secondary roller housing 63 has two projections 87

whi ch extend fromthe hem cylindrical channel 9 1 away
wo p@aii2d962 f | ared portions 93. The secondary r oP¢EIB2008/001469

housi ng 63 includes two pins 85. The projections 87

| ocate inside holes 89 on the primary housing 61, and

pins 83 locate inside the slots 83 on the prinmary
THOpESt Bt P92l cdntheartad kestbiRepatift ¢ BiEtdle/othe! dpplicaiasi sd bgloaded, for

to |ocate on the primary housing 6 1. \Wen the
exg@plonthgdging Bluler  housi ng 63 is housed inside the

pri mary housing 61, the secondary roller housing is

bi ased towards the roller 69 as a result of the two
Tteproillag ass@8blypidhinekidema thiardlp Sil rraligh ksorstsasallys atiachakle to a roller

acting on the in n | exi b ol
R sa A RPlaE Py Cogaca: e RadR 31 Bl Rlndih Kapr (no
sholva) sehndtadeys thel prevenbouf ihegrolid; headdsubh uhallthe painndlotsrate is
the chamber 99 to the coupling 55. The secondary
adjystedeccqigiigivng i s bi ased away fromthe primary housing
such that the flared portions 93 are in contact with a

roller sleeve 113 (see below). The distribution plate
Tigthandle 4 1 iecduden g gwiteh 87 whishuhivirplessbeeanaectediigithecontrol unit 24 to

rece 1 [ er 99 between the channel 9 1
“%n%“ﬁ%%’%é%éﬁ@é?ﬁeégﬁﬁgr 67 (Figure 20). The

di stribution plate 65 includes a central hole 102, and

a series of . rectanqul ar slotted,holes .
Thegrs) ib@%%@*f,@@g%?@&%@ 1 REIMAY, AP USREL O RisSepapdapyroliprhousing
634 distithiibR plald 65, RYERASEY Sllck B afld 5 priinbiytroNer 691 (RigRrdEs).

is to provide an even distribution of paint onto the

secondary roller and hence onto the roller sleeve to

ﬁﬂ? 9&[‘3?'@ ' ioh{ 74 SonPREd BFa b&kFortion 77.
Tl%rr a% h @939&?‘%3#”%3”’8?‘2‘? e woul d idelg}ld?y bg)oglon
single long tapered slot, however, such a long slot is

unst abl e.in. | di nd .t,heref ore. ri f. sl S
EgR i porict waBRR I 1T AT BH6S iR 85180 ff e wlibier w0
enable@hd 1d11dp @issegnbl 60 Wo desite oeniebbtemgboialy 180sEad end portion 75

~moul ding to be produced .and mnimse banding.,K The .
ingludesrnapger surfacers leupops}ﬂe% srgritiengd 4flety éﬁ%&bﬁgﬁi ipglpdes an
infRRes utdh(oloune 21) and is

The back portion 77 includes two holes §9.

The primary housing 61 includes two springs in the form of metal tabs 73 (shown

schematically in Figure 16) mounted on an inside surface 79 of the back portion 77.

The secondary roller housing 63 is defined by a hemicylindrical channel 91 which is

congruent with two flared portions 93. The channel 91 defines a chamber 99 (Figure 17).

The channel 91 includes a through hole 97 at a mid point along its length L.
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di mensi oned such that it is a close fit inside the
chanber 99. The fit between the secondary roller and
web@snzi9s® 1 is governed by the thickness of tPE/EBAR001469
film The secondary roller is designed to only rotate
when both the flow of paint behind the secondary
roller is sufficient to lift the secondary roller off
THehRnfid ik thanePd 18l dimaRibnvd snthaie cardtebéive teaeavadarg rotler
rotating. The secondary roller will rotate at a speed
6%@%1‘%%%ends on the bal ance of the friction fromthe
roller sleeve as a driving force and the viscous drag
fromthe filmof paint that it is sitting on in the
Thehagtoadar® Iroller. dousing 63phast b | projdetfoma d®htwhieh tetend from the
rol lLer eed, endent as is the
heg’é%yémfi%?algg awalyomngtrhgq{ d%og¥0§q?§upl ed via drive
pulleys to the roIIer sl eeve. The viscous drag depends
on the thickness of the paint fi The friction of
Tlteﬁécqnéﬂyéf’?%hlo}‘s‘ﬂ%ﬁ%ﬂ‘ﬂlug ‘?"’(’S?IH“(?%Sré speed and spring
biasing force. In this way the system can balance
itself irrespective of paint flow rate and rol
Therrweigetians 8fdecaeinnide balsel 8P wathaimarydiauping 61, and pms 83 locate
r
ingGEURRIAR A £8) 1 PERRETRNERR 6710 BRLRARESREnERTRAIE Ralkhe 63 0
lobwedrsthb @rinaayt he@nohg 6dr aw pai nt back into the charrber
99. The hem spherical ends also give a snooth
transition to the roller which hel ps prevent dripping.

WhEE (IReSRPARNY rélfdr| Rusig 63Sis RSO fnsiBShvprigtury $10usmg 61 the
di mensionally stable so that it _does not war

sepqndplryeroﬁﬁalmqémg g9 biaggdJowards thei r@HWI@? aheresulhy the two sprmgs 73

&ﬁ'g 13}.@1% BrgWntthe R&siHg: 63T R%1 PNELRE Youpli

@gﬁ#Lr g¥|ncﬁt es g6#%ﬁdg§ sleéve 1fg&haV|ng |rs?qug

9Sewblick ppysidaily anodnertss the pmighagn bousing 411 end Eac,shccmdelrycraber housing
115 . has endi n t .

o350 il D Oty B S AL owig

is blafedl May ftbinathe §hﬁﬁiv§6holﬁﬁnglsacmﬁld6tmmaacd pardénsn®Rt areiimlcontact
and has an intern di aneter of 38mm and an externa

W%ﬁ%ﬁﬂkéﬂe%ﬁlééﬁﬁ?%§@9”ng a pile length of 11nm The
roller has a

The distribution plate 65 is a rectangular strip which locates inside a recess 101 in the

chamber 99 between the channel 91 and the secondary roller 67 (Figure 20).

The distribution plate 65 includes a central hole 102, and a series of rectangular slotted
holes 103,105,107,109,111 having equal lengths Ly, Ly, L3 L4, and Ls. The purpose of the
distribution plate 65 is to provide an even distribution of paint onto the secondary roller
and hence onto the roller sleeve to prevent banding of paint when it is applied to a
surface. The distribution plate would ideally be a single long tapered slot, however, such

a long slot is unstable in moulding, and therefore a series of slots having increasing

11

SUBSTITUTE SHEET (RULE 26)



| ongi tudi nal length of 218.3nm The |ongitudinal free
ends of the roller sleeve are al so bevelled or tapered

WO pwaneidg2 t o minim se dri pping conpared to a redCT/E82008/001469
sl eeve where both the ends are parallel to each other,

w% d @glre F(‘)@dﬂefn%l nLIQO\ng,rﬂog(ggH th ﬂle \gfﬁ glfﬁb?]&eooth a stable

eeve. IS Sé ured on

m@ﬂMn@nqbapmmumgaﬁdﬁnhym&ﬁga@agent of the lugs 114 with
the internal through hole 112 on the lugs 71. The

rol |l er, ass H.gu
THedseadeRt FTE o it By RO Th PERisPRETR el eliud® 28 and is
difendibiedCiiRinkBat Blis o bloke Kfi0GAdide1thet Beintre @OdThY fitobdt@Een the
housi ng_ i nside the primary hou élng, p05|t|on|nggthe

seegnraHer andchannel Hsis gaveried Rnthrtarknges of hepaint

| ocating the roller 69 in the primary housing such
that the secondary roller is retained floating in the
Theheeatrataryo®llgy ist designes toeenls refatpevhant bt theblovs @ maiff behind the

secon%aJr £ 1116 1saﬂ1?ﬁéiznt tQ q%ft El{%eseZ?cgl}d? ?orl%r oﬂ’l *1? rdls§rgbdt1§)n r’f)%te and

d to'any part r ass
wlﬁd‘methefcﬁreeslea&emtdtainlgyﬂﬁd eabdndagy totist @}ﬂl mtmmxarspeéli thdthdepends

o RERRERLY o Bt 85 T BT SAVIRE OB visons
dridrennt bR R BF phie ARk if (oW dmhptﬂeh&laﬁﬂi@meﬁ ¢98alytfaRially

secondary roller sits in the chanber and prOV|des a
dependssiprethg rellsr slgeysrspoedh engaotfbllydenspdang as 1stthegase firsecondary
O e r
ol T B ple R Y B BB B R TR RN e ®pends on
the dedmessrof thopdietr §lm. Al tthetiamrfahe tdiler vilhilepehd od roldalspeed and

channel env Iop ) the econdary roller &7 it
spPEDEse Jartre M SEPTIG PR EMCLARGS TBRT IReneuh s appl now
rate@hd eslleBdpeedne flared portions 93 of the channel 9 1

partially surround and are biased against the roller

sl eeve such that they collect excess paint and feed it

It RACkeeR RO R iRR u@ﬁ’ihlbgfl of h&RNEhePicall €HdO rdddBesClFPRG WIS compared
Consequently there is less tendency for paint to drip

to seqondarpieoltens having straight ends because the hemispherical ends draw paint back

into the chamber 99. The hemispherical ends also give a smooth transition to the roller

which helps prevent dripping.

The secondary roller 67 is made of ABS which is dimensionally stable so that it does not
warp and jam in the channel 91, and sufficiently wear and chemically resistant for use

with paint.

The primary roller 69 includes a roller sleeve 113 having a first end cap 115 and a second
end cap 116. Each end cap 115,116 has a lug 114 extending outwardly therefrom. The

first end cap 115 includes an integrated gear 117.
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sl eeve. The secondary roller housing 63 in which the
secondary roller 67 locates is biased towards the

WO 2008225982 eeve. Secondary rollers which are onPEI/iB2esd001469
axes do not allow for variation in roller sleeve

di aeter and_tol erance. Al |l ow. th the secondar
TP lGrs SN 1L his TR e e ki eigif RS GeL PR S r of 38mm,
andl 4H B8] BlahieRk - 60Mh Ngik Bize4 QIIE Gerighh Iof QUAE Pie tdller has a

39, there is shown the paint container 110. The Paint
longitwdiniahtengthiad 218 Smiekhealopgifudingh e oy, ofhe golfes slesygaare also

beggl%?rbgh%eﬁeg]inw%@ 18 nfi WH{% & cfoﬁ;ﬂl‘é&iQO 22dler S128véWhée both

as an I'nwar ring neck portion 202 and
theandsps¢ paraliabgp edchogher tand pegeadicuthretoulsloagitidinpl pximof the roller
o ortion 203 has a rim 210 which defines a container
8yture 212. The rim 210 has an internal web 214

projecting radially inwardly. The web 214 incl udes an

aperture 216 which is dinmensioned such that it is a .
Tha rglier 91 1¢ seepEsdriia 1he PEAnERUSE810 T Ry o R S8t gffhe fe 114 with
thgkﬂér{lﬂ%oggf'ﬁﬂ@wz &Pt,h%@u%&l.t 0 renove excess paint from

t he Fi

e cylindrical housing 85 when it is renoved fromthe
pai nt container 110 (Figure 24). The aperture 216 is
0si tione

al s relativ . 1 i . i . 110..
o R M P R i
63Nintthé Fectd3dl Op aif mic ¢hadndl @1 2Men idcatigg the sedondaryyroldrihgnsing inside

with the aperture 25 on clo 3. h . that th
E PrTAE FUACr B EC R SGva £7 B i B et o> nd fially

loBRBE HE RslleWed hn SHDp BRIy KbULIRE sHEH Biah thet RcoiidaBs folH S fetined
m sal i gnnment (gégure 8?. It can be seen fromFigure 24

floatiag irt the chgseher A9 by shegolley ske¥gett from the centre of
the contai ner aperture 212, therefore enabling access
to paint in the container wwth a paint brush. The
It cal baseeR Grbns Rigprek i l6sand ri7chathike seeokdampialleb 6@ys @O Zedyyed to any

en e t of i n. bod  ecti 206 Wit |
oS ST BB 1D AR 3 e
sedétdlafyOloBéd i9 B&tirgyasattydiddgtlarpio beltngiaside Bedramber 99. This has the

advantage that when the paint is not flowing into the chamber 99, the secondary roller sits

in the chamber and provides a pressure drop to prevent paint dripping.

It can also be seen that paint flows around the secondary roller and not from inside it as is

the case with known secondary rollers.

Furthermore, the hemicylindrical channel 91 fully envelopes the secondary roller 67 to

prevent paint dripping from the ends of the secondary roller 67.

The flared portions 93 of the channel 91 partially surround and are biased against the
roller sleeve such that they collect excess paint and feed it back onto the roller sleeve or
into the chamber 99. Consequently there is less tendency for paint to drip from the roller

sleeve.
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The collar 204 also includes a screw thread 214 onto

whi ch closure 207 is screwed via a correspondi ng
w@k@sur®sxscrew thread 215 so as to cl ose and sPEI/IB20€3/001469

pai nt contai ner 110. The container aperture 212 can

al so be tenporarily sealed using a tear-off foil sea

220. The handl e 201 includes inwardly projection |ugs

h%3£écmdahy irélle@ rHoabing MG30MgWhita! @6 s2bhdudyi @it 6CaAbEat@NIs biased
s 222 positioned on the u standlng rimportion 2

0
tow a5ds dte ol Fleeisa ReAOBITY Tolicss PIShrRiS A1 Boliged axes e%n%@%w for
vafi&idh fn rrgper':él&% ﬁlaﬁ‘%tetr Rad t&lé}gn&aﬂﬂb@u\%%tﬂ ﬁle%k:&%dary roller and
verti cal retaine he mai n body of the paint
thfcdmhmll%rto ﬂyattstwlﬁmhﬂ)amnﬂmebﬁnmmg ue of engagenent
bet ween the lugs 230 and a | ower surface 234 of the

wiRes Rpsr B 3ia1 0 Ve PR RGRIRRRY SabREElE, "

i ncreased dianeter radial portion 236 on the lugs 230
and an inside surface 238 on the collar 204. Th [t
Th Pt rsemiggsr &4 2eeies amainody) 80y f coflan? Fe adpdigetp !, and 2
1&(11 020t7 33r to forma subassenbly, followed by
¢ - ?Fitﬁ%:ﬁof the subassenbly onto the main body of
the pai nt contai ner-. ThIS |s advantageous on
rodu t|o s._wher I S.4
TR B g 200 oS S R il EPRLE 02 d BFbRedolfh rim
potitd 33 G\Netdib&teﬂdiﬁg viti pbrtios 283 rhas @ rira eX10f whieln dbi)'mes a container
process conpared to conventional closures which
apeip it directly onto the container main body. Wth
reference to Figure 36A, the paint container 110 has a
base 500 whi ch includes a convex recess 502.

The
Thefrire @10 bas arhiatarend el 214 prajeqtiap sedialheinpardiy- Eh@mb 214 includes
an 43)%#91:% fl%e gﬂt@?ﬂfeglf ?ge({)&fah thﬁ%?l QICH)EC 'f? alo%“l thfpc}lnﬁncal

i ner en [ ow t he | evel t he gear
hopsing 85 of tHealigliybe tasdembhs&esudsyto réeveadtdéss ipaintfromfthecylindrical
of. t ecess 502 s to, enabhl e the re an
hoftiah B sBEs Haniennet Fon SRaReSphare Ll R Fe2h 2"
i nprove stacking stability. Wth reference to Figures
37 to 39, the collar 204 has a second cont ai ner

Theaperte 216 it #e0 pestipned relative i e naY capiaingobl0 syl thgt when the
pafdt I.ShtafmONf B B Rbude8 HithiLehk Painbd Rob Qe POOF: iBvdrBGAT 21134 with the

aperture 25 on closure 23 such that the cylindrical housing can be inserted through both

apertures with subjecting the housing to stress due to misalignment (Figure 8).

It can be seen from Figure 24 that the aperture 216 is offsett from the centre of the
container aperture 212, therefore enabling access to paint in the container with a paint

brush.
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The supply section closure 23 includes a first

detection switch 190 and a second detection switch 192
wee@pazsng fromits |ower surface 62. Both sw@TB2808/001469

190, 192 are housed within separate holl ow housi ngs 304

and. no | e tween open and cl os ositions. Both .
TH ol g sive 16t SEGNE Sk e, s o IR rgpip body
prifR&dNVIRMVIE dFEdIIF Pra3dotioni F8asuSR thdl Ghé REMarSIVAWR) vertidally and
first and second detection sw tches 190,192 interact
rotgtienallyetaingd en thgepia bedhd cont ai ner features as
described below. It is also possible to include
taggants in the paint itself which can conmuni cate
Thei doHara? (detwanclugestanerqyathn¢addddwine whick olokine 207 hescrewed via a

resence of the corre ain nd hence .correct pain
co G RPAR HEF oS 8o B ek e S0 Ead R @Ristlio
a paint switch 400, a pause switch 402, a drain switch
404, and a cleaning switch 406_to activate th )
Thegquipingtisnsdis A1 Ricaliplso by temprearibaseq eﬁﬁ@‘“&ﬁé%"&?ﬂ@“f&"' 220.
operates as follows: The user (not shown) selects the
pai nt container 110 (Figure 22). The paint container
Tl@z]a'nglesam;:‘hc‘ple@bsvﬁmtvhrdé»apwﬂecm@@Jugl&r?éﬁmiﬁamrealctmsh hgles 232

ith th i nt..
RS OSBRSSl 8 BASRER 1 s e

caus arise 1nt
haa@le ol it® theahaih vedaplp asrabel seen | fronp Eigure 30 drat tHedfandle 201 is also

pai nting can begin, the bi ng connecting t I nt .
veR Al 1R e s PP oleBe BN I bisdt ot ABLPY irtue of
enRAJeRfent b &nltBEIME 230 Al ATowkOsubfcd 2 BINstitled ¢lr.f rom t he
contai ner using a punp. The tubing is typically from?2

to 8 netres long with an internal dianeter of fromO.4

Thteohandﬁcm Alﬂ)t ﬁ%ﬁ‘z%lntaﬁg%ir%ﬁ'?} tlﬁn}ﬁg& e U= vitRRWE en%a]lgement
paints wt the apparatus of the Invention reveal that
beswreh akrinueaspdidiatreteg irddidrpoctanm26 drethe UngsetBOzndzadnl inside surface

an only be punped at a very low flow rate. At best
23§t‘i’f‘§h‘i°5°¥lf"i1§061nveni ent maki ng the painting process very

slow, while at worse, the paint cannot be transferred

to the roller for application tqQ the s bstraﬁe. Thi s
Thus i m}heﬁtapyrgcxat,efi dhat the closure can be screwed onto the collar to form a
subassembly, followed by snap-fitting of the subassembly onto the main body of the paint
container. This is advantageous on production lines where snap-fit assembly is installed.
The closure can then be screwed off and on again via the screw threads which is a more
user friendly process compared to conventional closures which snap-fit directly onto the

container main body.

With reference to Figure 36A, the paint container 110 has a base 500 which includes a
convex recess 502. The effect of the recess is to raise the paint level inside the container
so that less paint is left in the container when it falls below the level of the gear pump in
the dip-tube assembly. The additional effect of the recess 502 is to enable the closure of

an identical container to locate inside the recess to improve stacking stability.
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fromthe pressure | oss associated with the flow of the

pai nt through the tubing. Whilst a larger punp could
WQ@Y®B/(a23982 t he pressure drop, it would nmake thePCT/IB2008/001469

apparatus nore expensive and cunbersone in use.

Sui tabl e, conveniently sized punps have pressure

capacities (the maxi mum pressure that the punp can
wappfyrehe @afFigiirel 820 BY thé soltui 208 thhs afsedandrofitamet feaflirdin the

barg. Dilutipg kpnown ints with carrier liquid, su
fomR oty WP HrieRe Wadnd b frsbeRnanes eweﬁ@ faap| biecfndo2
paints to flow at acceptable rates of from30 to
4000m / m nute. However, although this overcones the
Thrsipiilngectipo blosyre 28 frsluties afiest dpigstinneswiteh 480 andba pegpRdgetection

swgtg% %gin gr Wih D BohNE 1608 sk t(ﬁng“ Sfifles fdo,qg@%wﬁoum within

00r- appear ance o pal nt I'm as
sepmzhtb hefowderusinpadD4 yand tnivevablat Heeweaneepeinr éndgclnmdepasrbmhs Both

oGRS EbISE R hEL b USRS RSB BBl

splflﬁgJWOE o) Ofheffir@ing Qedofd 4E8&HIN/ s tahidsel 909D gnterd Expsittothe first
pressure capacities of fromO0.5 to 7.5 barg w t hout

ang feeopd epntaipe fegturen as dsseisd®slont s, According to anot her
aspect of the present invention there is provided a
[iquid architectural paint conposition conprising i) a
It fsi alst pdsmbtd(teriecrludmta'gg@tﬂ\mvmg maiah itSdlﬁwhiCh)caa cgmpunitate with a
t hi ck nni n w wher ej
Se%sﬂé%{‘r .P%‘Sg {“Elg & ¢ ‘ﬁlémpg H’iese“%ef"? fh, e Ralhe 6“‘? 56’159 cgrrect
paam&xﬁhﬁmﬂedlun1shear viscosity is from0.5 to 0.8

Pa.s. By nmedi um shear viscosity is nmeant the viscosity
when nmeasured at 160s 1 and hi gh shear viscosity when

THEBARY mffiufl 2019199% foud BRitsHesNd Balﬁamechoiomapaugd fdtchh®?, a
vi'scosity at these two shear rates is that the former

draippwist 404 hrd séleaning grichidRato adiwatsdhmreqpisedanesedEigurcol)-
in the tubing and the |atter approximtes to the shear
rate in the punp assenbly.

The painting apparatus 10 operates as follows:

The user (not shown) selects the paint container 110 (Figure 22). The paint container 22

is supplied with paint 150.

Known paints cannot be used with the painting apparatus of the present invention
because we have found problems arise in the operation of the apparatus. In particular,
before painting can begin, the tubing connecting the paint container to the roller assembly
must be primed with paint. This requires paint to be transferred from the container using
a pump. The tubing is typically from 2 to 8 metres long with an internal diameter of from

0.4 to 0.8cm internal diameter.
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The nedi um shear viscosity is neasured using a

Rot ot hi nner vi sconeter and the high shear viscosity
waigi0sg2#82Cone and Pl ate vi sconeter as descri beRCTEB2008/001469

Architectural coat i ngs are for applicati on to surfaces

f ound

[ bui | di h
R e B 8 36 RSO S 801 4o

paflROéitHer 4Gt Bpurhedi Alalllos calBynlgdegRped St maﬂtlowmﬁw fite. At
| east 50% of the continuous phase is water, preferably

bestiBiniy Bopry enisbmakiBS thePariBE REICGSTieBHTIas: YHIGBOHES tsrpain
caHPJt %e eraﬁgfgxrréptlgxré R} e abﬂlc%ggn/?oatﬂg suRhte PTIGE ?srtﬂptll@ht kd arise

100% ance Is preferably water conpatib
frcmn dfeerpressei| lvsrﬁssomatqﬁ wttlm |ths9 fifw 9bthgaaing throyghyibe almwmmst a

larlguxﬁglrélap t Cé)u[)df] 8"%/ of e egsrue S ({);pé | iP %ogﬁqs ?r%ﬂg q}l? paratus more

exPérisp@ érﬂomrﬁﬁéﬁsoml 1|nelisean1tetbﬂ‘ﬂ$ cpﬁthientlgmi&dtpmm@ave pressure
unl. ess great care and/or ver Eyn coats £
capfSIce AU RGPSy e B LR S91 SPPBLBAAT Ty g e o
fr&nﬁgtgeﬁ,a? Pa.s and nost preferably fromO0.6 Pa.s to
. a high shear viscosity above 0.20 Pa.s,
the pa| nt |s very difficult to spread, feeling
Ll ' .
Di dﬁlmﬁv%x }“};%?}‘%%g ﬁ lélrga Qh Jag \»E?ersln 'il};é al':s]é) lot @ﬁluglﬁn%mts,
enublss:ﬂema)mts o flowmt &cdefﬁ)tdbh: fhxezlsgofFfmrs 30rtor4@0@mafné;m<blljowever

ro .14 to 0.18 Pa.s an ref
aiplel s eieomes e prfhie AroRRy e BERE PARlsauts e sl gg skid
dubl@taenipplicdtlonVprécss, Dehe Rl ab o8k nd ﬁﬂiiﬁlaﬁgeaaarﬁeﬂpﬁﬁl driedrpaint
according to the thickener caonposition test descrjbed

filmesowethasl PopTPRACithgthe Hettesi reguiang mose §eats RE PRifth ta; ARlFrate the

suf)ﬂl[a?é' The ratio of the nedium shear viscosity: high
shearvi scosity nust be less than 1.8, preferably from
0.8 to 1.8, nore preferably fromO0.6 to 1.6. Suitable
exanples of the f.irst. ner f

Surir e ee P%%Hr?wge PR rre(l)muaast,l%schgf ?%/negf RI'e eners an

frdr®\B0 10 14000th Fithinived @itig ()Jnﬁﬁ§ of prassutdepaditieabf fram) 0.5abd &5 barg

sol ubl e
without the problems of the known paints.

@tes of

According to another aspect of the present invention there is provided

a liquid architectural paint composition comprising
i) a first thickener having Newtonian flow

ii) a second thickener having shear thinning flow

wherein the high shear viscosity of the paint is from 0.12 to 0.18 Pa.s and the medium

shear viscosity is from 0.5 to 0.8 Pa.s.

17

SUBSTITUTE SHEET (RULE 26)



pol ymers. Suitable exanples of the first famly

i ncl ude the hydrophobically nodified ethoxyl at ed
wae@shz982 (HEUR) type such as Acrysol RML0O20, PCT/IB2008/001469

RM2020 and Acrysol RNBOOO avai |l abl e from Rohm and

|nclu rchl
BRI i B P hieed (M OGO R Mo b FE, B bl shear
viRbs§i6 whedl tielsdred At IGUOBS f. iMhs bighidieheg ofl irasuy i alpdikdosiay atythese
nmodi fi ed pol yacet al ethers such as Aquaflow N :
tWSGbeaéﬁ‘HeSA!ﬁ lﬁk{xﬁt OFRRE rg tsa\l}slspegb fate fh[abme aint 1s expos to in the

mtﬁ\gg AMPie tﬁ{epgﬂﬁ&lm% foAhk SheAX AR eBe %fmﬁ hgediBIgond

famly inclu cellul osic ethers suc
hydroxyethylcellulose sodi um car boxymnet hyl cel | ul ose,

querhp&l Lm S%LAI‘ 1&%? ?ﬁt HXASU%‘HHB@(% a?k%wthlﬁﬁérl \Héc% %}er and the high

ose; syntiretic water-solu
shgo |v)Sﬁ&sm$' Lsmgha (amerandi ytatdnyko&metemns descripal belosv.ny |
al cohol and pol yacryl am de. The associ ative thickeners
are preferred , nore preferably hydrophobically

Ax’@ﬁn@gcfdrﬁ(iom'_}{é‘é afetor hprilichiyi B @LrfasRel foddtin PF &f it fbuildings such
Aquafl ow NHS 300. Simlarly, the second thickener,

as HialgnAg ashexteriohiwalibnepilingswvirdew Hames) deare@ndfoppfiapgs and
radtaGRNMPOSi tion according to the thickener conposition

test descri bed bel ow and conparing the viscosities at

the two shear rates. The ratio of the nedi um shear

Vi Scosi.t h s¢Qs must [ e
B A0 e Fisp o 0% 3F Bt e P pri By rom
75tt6 14)0%, Swré p&lfcealﬂy anrdsﬁib £S twgoaﬂ/ﬂ&vﬁﬁm’ﬂd pteficratde fmim 95/;19100%
in a nunber of thickener famlie
anfl ToRsC R TRRBRY trr JOMTiaATKTARES g SELTRPIY IR SQDRgIe organic

Sog@h&QQ§}ny@g@$h§Q&uble pol ymers, snectic clays, neta
chel ates, polyner mcrogels and associative

thlckeners Sui t abl e exanpl es of the high nol ecul ar

Abov %h emes e O\l %%%Fyagpbg% Il‘i 2[%4 Hdc?nﬁ(ﬁr&oﬁmhhg lhe roller,

ose suc NOSe- avh
wl&ﬂmalbelm(vl-&ﬁ Qulsake phinnddfipsxaomitheatvlller ﬁmd)me(ﬁanit(eémi& t@peg unless
gr%legrle c:gl\rllvd/offjl \r/]gry rya%ry?ﬁ(}{%&n arecaglp 1ecf % ?eral%lly, mg lum salear v1s|cosny 1S

from 0.55 to 0.70 Pa.s and most preferably from 0.6 Pa.s to 0.7 Pa.s.

At a high shear viscosity above 0.20 Pa.s, the paint is very difficult to spread, feeling
‘sticky’ to the user. Below 0.12 Pa.s the roller skids during application. Preferably, the
high shear viscosity is from 0.13 to 0.19 Pa.s, more preferably from 0.14 to 0.18 Pa.s and
most preferably from 0.15 Pa.s to 0.17 Pa.s.

The first thickener type exhibiting Newtonian flow can be selected by making a
composition according to the thickener composition test described below and comparing

the viscosities at the two shear rates. The ratio of the medium shear viscosity:high shear
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MR and Natrosol 250 HHR-avail able from
Aqual on/ Hercul es. Ot her cellul osics include nethyl
W@ 2008023982, et hyl hydroxyet hyl cellul ose and, PCT/1B2008/001469
hy::lrglxypropyl cellul ose. QG her suitable such water
.sol ubl e polynmers inclu t [
ViSeREr B e By By e mEcT g ar oy i) G 6 Rt EEfTE by fpm 06 to
1.0l yacryl am de; and the natural and synthetic gums
such as guar, al ginates carrageenan, xanthan and
hydr oxypr opyl guar avail able from Rhodi a. Suitable

Su%@l'gp&l, gﬁ‘ngﬁ:g Jrhfe $i ?ﬁ%kﬁerﬁ:l’ Fpe faﬂcllnkbdﬁvdmﬂék%ﬁéﬂ fabB1dst Bamely

avail | as Bentone EWfrom El enentis, bentonite,
asstciatiye Itlgclteeeraladd lawpmnleceacypightllass thanrtBPe daftons) avater soluble

L

etlﬁ)k@riahe’ﬂbhn%tlfah@m{-ﬁwmr)st@ﬁb Matht BeWcnySul RADI020eAarysble RMX020 and

cit BT onlepl<m R oBrana o Ao WBURpeacuty Boreni Gel

04§I9§§rcﬁl\/@éll @Bk & nll BIRHRGU08 N ad40ia6le fh BakherseXaanhdtded in
t he associative thickeners include the HEUR ty

thlstuht faenilacarg dotlrogimbically medifigd pplymeeml pabieihses SLRIMagz"fﬂuaﬂOW

NS b A N Ry o0g s Tntichigoi

of Tihé |sgﬁindelaR11@ ihcladaictlhibdsic Ethern mhzasg;ydmwcmylcel@lose sodium

20, gg (éﬁmul(@l m@tggleéellggy Chlthy%drﬁﬁ%lgyl gﬁlgﬁe %eéﬁoxypmpyl

cel—lmge fehit aRbr-fdde pBBMed st a¥\olmthyBak Coiidéepoly vinyl
L75N, Borchi Gel L76 avail able from Borchers; the

almkmbraémlw #rodi fi ed et hoxyl ated urethane al kal |
Tll%\'\@gs*)ggkxg @Wﬁlﬁérg e EHWSE%&@%be%bly%ardaﬁoglgally modified

aval rom Rohm and Haas; the hydrophobically
pohyadéttl modyealtidc ahd rnswmr«tfaltnb@lse’mslbﬂ@whgﬁ( }WSE) such as

Acrysol TT615 avail able from Rohm and Haas, Aquafl ow

ALS 400 avail abl e from Aqual on. Hercul es, Tafigel AP20
SlﬂMﬁﬂ%' &B% &cﬁ?@ﬂﬁdﬂdﬁlﬂj Bhvirgy Edleﬁﬂ'lﬁmhyfgrfhp\h @bn bakdlgcted by making a

nodi fied pol yacetal polyethe
composition acc%rdlxg to the thlgkener comprosn %rl{ ?gslt Sg\s/cr'\ilti% bze?c?\i/ and comparing
the viscosities at the two shear rates. The ratio of the medium shear viscosity:high shear
viscosity must be greater than 1.8, preferably from 1.8 to 40, more preferably from 5 to

40.

Suitable examples of the second thickener type can be found in a number of thickener
families. These include high molecular weight (greater than 100000 daltons) water
soluble polymers, smectic clays, metal chelates, polymer microgels and associative

thickeners.

Suitable examples of the high molecular weight water soluble polymers include

carboxymethyl cellulose such as Blanose-available from Aqualon/Hercules, Finnfix-
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Aquafl ow NLS 205, and Aquafl ow NLS 210 avail able from

Aqual on. Her cul es. The associ ative thickener types are
wW@e@Bary9ezl, nore preferably the HEUR type and P@E1B2008/001469

preferably it is Acrysol TT615 Preferably t he paint

R SRt KEBb s Brdiaty WPy B SR sish AR edey 250

M{QL&HEN@BEM isgq;mﬁ allglldllﬂ)e ﬂoﬁOAq\dla%rﬂﬂert:lﬁles.fOth&tcellymelcgfnclude
i ckener an rom %to 1.0, r referably from

meghyls cellplaseg ethylliydrryyethyh eellilags 9”& Brdrexypronyl olehlulgsgy Other
sumé ercﬁf &aep!l o1ivio yr%ertsouglu%ev‘@hé) Qfnth&ir %F}Qﬁk@'s including

type. Al based on the non vol thickeher calcul ated on
pomélydemt: akideopatuyiayli abephpt andspQ‘E:@s}BﬁleéF, aridathe pafural pydesgithetic

gugng suc h G kengrr C??glgatgsr gagr?a%%?nghh%n% %.?_?“ bﬂﬁib{%r gglﬁrt ?Voali]lable

ener
ﬁ@ﬁshoﬁathlckener conposition was nade using the
ingredients listed below g Water (1) 1219.69 D spex
NAO 15.25 Disponil A1580 38.12 Benzyl al cohol 79.28

Su%%l@ rexz( es5§t4hélgné\§k)éll 1&%'&%01@1’]&&%%0&1&@&% HE¥dtone EW
910 277.20 (3). 550. 04 Ropaque Utra E

frcglzélemnrrmbektem awllgﬂslaedmm a 910 Vari abl e

Suitable examples of the metal chelates include titanium carboxylate salts such as

Tilcom, Vertec AT23, Vertec AT34 and Vertec AT 35 available from Johnson Matthey.

Suitable examples of the polymer microgels are the alkali swellable emulsions (ASE)

such as Acrysol ASE 60 and Acrysol TT935 available from Rohm and Haas.

Suitable examples of the associative thickeners include the HEUR type such as Acrysol
SCT-275, Acrysol RM8, Acrysol RM 825, Acrysol RM 895 available from Rohm and
Haas; Tafigel PUR 40, Tafigel PUR 41, Tafigel PUR 50, Tafigel PUR 60 Tafigel PUR 61
available from Munzig; Borchi Gel 0620, Borchi Gel 0621, Borchi Gel 0622, Borchi Gel
0625, Borchi Gel 0626, Borchi Gel PW 25, Borchi Gel LW44, Borchi Gel 0024, Borchi
Gel WNS0S, Borchi Gel L75N, Borchi Gel L76 available from Borchers; the
hydrophobically modified ethoxylated urethane alkali swellable emulsions (HEURASE)
such as UCAR DR-73 available from Rohm and Haas; the hydrophobically modified
alkali swellable emulsions (HASE) such as Acrysol TT615 available from Rohm and
Haas, Aquaflow ALS 400 available from Aqualon.Hercules, Tafigel AP20 available from
Munzig; and the hydrophobically modified polyacetal polyether Aquaflow NLS 200,
Aquaflow NLS 205, and Aquaflow NLS 210 available from Aqualon.Hercules.
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The acrylic copolyner enulsion is nethyl nethacryl
ate/ 2 ethyl hexyl acrylate copol yner having a gl ass

W@ e@Bs298DN tenperatiure of 5C. Revacryl | A aveGCT/EH20€8/001469
from Synthomer is a suitable alternative. Axilat 910 is

a copol yner, emul si on di spersion of conposi ti
TH 4556V BHSHMEIC P FATe PR PO Bl s 0FUR fymgrang most
prg)graygﬁj igRtAcrRirTePd. e from Hexi on. The ingredients are

added in the order shown and adjusted to pH 8 using

amoni a. Since thickeners vary greatly in the

YdsSHER! QURY 0.5, yet

PogEABN UG BRI G0 KOFY, SRRy RO IR0, ¥
more pirefenablyefam 0i1§ co 830 yndremstuprefdrably from 0RSt totOAOWES of the first

Vi S ter is, at | t. 0,05 Pa.s and.,t hi r
YRA ggggn%ei)err %’%‘i‘dﬁﬂ'@ @ﬁ’t Bel &o greaﬁrg%‘eﬁ? WY feh% Vi g%%né?@? y¢§ more
préferabBagdm 0.208 /03 fhd st frRfdribly Mems)i? entf ixs%tdf gt sSbaalrtype.

Viscosity This is measured using aaﬁ)ne nd Pl ate
AN based pp thernogyel kickprgr selculpisB on thefatel fURYREPRr used i s

a nodel CPI (avail able from Sheen Instrunents,

Kingston, UK) fitted with a cone suitable for )
It pessantinbwhat bahntypes of tidkengr ape prgseany ofgrwise Fidding and/or sagging
an asuirerrq@tciu§ carried out in accordance with | SO

CHRRAE 3T 85 et hod BS EN | SO 2884- 1: 2006, BS

3900- A7- 1: 2006 Paints and varni shes "Determ nati on of

Vi scosity using rotary visconenters. Cone and pl ate
TRIFkeISFRONBPSIEYEICSk ed at hi gh shear rate. The test is

A BR¢Eeh &t oRtplosifibn #as faadd nsifth the (agrddeshitd IRt Weddw.Vi scosi ty
This is neasured using a Rotothinner nodel 455N 0-1.5
Pa.s Digital Rotothinner from Sheerélnstrunents. The

is carried out using a 250 at 25C. The
ngtﬁ\%ll%ti on wll now be illustrat etrjrizk;g'%r@ef erence to the

Dippexrit4@®@xanpl e bel ow. Descri pti on Suppl2Ser Functi on
V\ein%hl&lsoéoOV\ater (Mains) 16.00

Dispo 38.12
Benzyl alcohol 79.28
Water (2) 554.40
Acrylic copolymer emulsion 1682.90
Axilat DS 910 277.20
Water (3) 550.04
Ropaque Ultra E 326.20
Thickener Variable
Ammonia 910 Variable

The acrylic copolymer emulsion is methyl methacrylate/2 ethyl hexyl acrylate copolymer
having a glass transition temperatiure of 5°C. Revacryl 1A available from Synthomer is a

suitable alternative.
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Di spex N4O Ci ba pignent dispersant 0.20 D sponil A1580
Cogni s wetting agent 0.50 Benzyl Al cohol Coal escing

waisaeosd. 04 Di spel air CF823 Bl ackburn Chem cBdCBH1B2008/001469
Def oaner 0.10 M cr odol H6OO Onya Dolomte 11.60

e. B Irrer s Kaol i
Atlihe hrisT ot Ep st disPuSop S pemmpsifgn. srencibuni
acNadté:a&9lic Rlidfaticiolde:4330byReeiflar AudibbleAgmaHeriohow Shear
t hi ckener 0.30 Roci ma V189 Thor Bi ocide 0.07 Water

(Mains) 2.50 Acrylic Copol yner Enmul sion Binder 24.28
TMhMeQ§at%Jané’@?ﬁ' tH@ox%'ep%KvnAanQQdM&w fo ﬁ%'d@ afn¢hia. Since

Ropaque (Tm U tra E Rohm & Haas opacifier 1
thickewel wiry gBRE23n Tef oaenifudg of shevmsensits tbemgemeeasq |the; agmount of

0,05 Acry.s e
thickmict, 47rd rmihlégc%quadﬁ? ﬁ—é 15?%% %c% es/ é&g&% theasured on the
RdvetimaBi @iscdntuitakenelead. (H!IB Réedlantdrihs Hegr shcalsmsmstty réhdﬁfg on the
Pa. s, Hi gh, shear V|5ﬁ$5|t 0.15 Pa.s The user unscrews
copf andplRE Yissomefer i pah th&EBIS'I ar 204, and peals off the

foil seal 220 so as to expose aperture 216 on the

col I ar 204.
Viscosity Measurements

High Shear Viscosity

This is measured using a Cone and Plate viscometer operating at 10000s™*

The viscometer used is a model CPI (available from Sheen Instruments, Kingston, UK)
fitted with a cone suitable for operation from 0 to 0.5 or 0 to 10 Pa.s. The measurement is
carried out in accordance with ISO standard test method BS EN ISO 2884-1:2006, BS
3900-A7-1:2006 Paints and varnishes “Determination of viscosity using rotary
viscomenters. Cone and plate viscomneter operated at high shear rate. The test is carried

out at 25°C +/- 0.2°C.

Medium Shear Viscosity
This is measured using a Rotothinner model 455N 0-1.5 Pa.s Digital Rotothinner from

Sheen Instruments. The test is carried out using a 250 ml can at 25°C.

The invention will now be illustrated by reference to the paint example below.
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The user opens the supply closure 23 of the paint
nmodul e 20, and inserts the paint container 110 such
W@ b@B/123981 ocat es i nside the plastic supply cone@i/m008/001469

43. The user then closes the closure 23 of the paint

nodul e 20. Wth the paint container 110 in the correct
Descdptﬁkﬂﬁiti on, swtch 1%QPIL]QGat es insideppgarss 302, such Wweight %
Water (11Bb) the switch 190 is in the closed position, and 16.00
Dispexlg :Ig%? %8;21 2bgLSt L%tibéjtzper npSttﬁurfzﬁ?ﬁnélQQisi?érsatnhe 0.20
Di : uct § isin e ORER; bid on 0.50
B;‘;‘;TAEB yre 37). Wth théglwltches 190, 1 1 C-)a%l

Dis elaiC % 9urati on, andB?aQ:IkgurinrthtehiiSé scon dﬁleﬁ{ﬁl%ﬁ‘,’en{ he (l)(l)g
e (g o P e .

) I ng apparatus can opera .a flow of

M'lcr(}’:ii O to the roll eP®&senbly. If th °'¥lﬁet cont ai ner Al‘ll.go
Polwhitg B i heorrectly i ns%@fﬂ%’@, g, paint Sg?ai ner which
Tioxide J§8¢ not have the P%Bg{ﬁ%ﬁlﬂg featl!Pés on the col | arl3-09
Water (Mainpk esent such that the switch 190 is not in the >.00
NatrosoRlysGerdg 330 hon, amtsratessmuelon 192 iLowidhieas thickeper gpen 0-30
Rocimayd89ti on then pai nfThpt ow i s prevent &loqide gure 38). 0.07
Water (Mins), essentially, a double detection system operates 2.50
Acrylic Ghpadpmeelguilsi®s bot h switches to be iBindehe correct 24.28
AXILAPOSi 2lidoon bef ore paitkkionan flow. |f Buslepai nt cont ai ner4.00
Water (Maing)orrectly inserted such that paint can flow, but 7.94
Ropaqué {Ten)U@rB ng node Rehmek ehed i nst eagadifiert he pai nting 4.71
Dispelaif0#€23 t hen a warni ng sounds whi ch preY&ites the 0.16
Ammonfl®@ni ng node from operating. |f thewpais&t contai ner (.05
AcrysollSETLRBOr rectly i ns@hfck $14ed that p&hBir ivhhihg BékehéroW. 1.55

Aquaflob/\efis308ar N NG | S GHRRsAOUERAL  { Ne NEREnidrPhREENE Nt ed 0.90
quatio romsi@nserti ng the glyp-tsﬁglg, whi ch by vinrlt ue of the

pai nt container being incorrectly inserted, will not
be in aligned with the aperture through which it is

S osed to pass .through. If the user selects the

Il\{’l, 'i?‘ﬁtsﬁ?? M %@W $dddt the paint container being
igh $heah iS¢ty & Wdidfi ng is given The switch logic can
al so be adapted to detect the absence of the paint

THe QEraAInREEwS el t1ddRL 207 from the collar 204, and peals off the foil seal 220 so

as to expose aperture 216 on the collar 204.

The user opens the supply closure 23 of the paint module 20, and inserts the paint

container 110 such that it locates inside the plastic supply container 43.
The user then closes the closure 23 of the paint module 20.
With the paint container 110 in the correct position, switch 190 locates inside recess 302,

such that the switch 190 is in the closed position, and switch 192 abuts the uppermost

surface 300 of the collar 204 such that it is in the open position (Figure 37). With the
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only the cleaning cycle can be activated. The dip-tube
assenbly 80 is then inserted through aperture 25 of

w0 b@sarwsure 23, and through aperture 216 of tPE/TBASH01469
204 such that the gear punp 86 is submarged in the

aj nt h is attach hand
SRR LR, it §Op e b REL b Ny o Euadtn B quintin
. apprefs Ehﬁoﬂ'wdﬁdio&uﬁplgz al floweoMpagtt tethe rélleg @sspinblyg 55, a
paint path is defined between paint in the paint
container, and the roller sleeve 113. \Wen the user
If Yﬂemﬁﬁ C&Qalﬁ&aig 'incBHfEHI)J iAgbrtell NG aoﬁlﬂltcoﬁt\élnEFQhﬂQQlohssnot have the
activated, and the user depresses switch 57 on handle
coﬁispomloglfehtwgs ohehe gbllasris giresentesuch thay thegaijelndA@ ininpthin the
surf a r. I
cigeos POy gy R uutl spensbiRG B BhA o Bghbvented
(Figoee 39! I er sleeve against the wall, paint flows over
the secondary roller 54 and onto the roller sleeve.
Paint will not flow unless the control unit 24 detects
THek ! 36l E RadBlel d2teRli &S Sydtedn SperatBewhich k&fuirs$ BEURwithe to be
a sensor (not shown)), or optionally, rotational
in thevcorresitposifion heforegiapé cansfleyve (via a rotati onal sensor
on the roller assenbly). Therefore the user sinply has
to renove the roller sleeve fromthe surface being
If feipaine dorttaingrrievemdetlp dnsatted $uolvthat paies@ediow dubthe wheating mode
. the sw.tch 57. is rel eased pr event
s SElEHE Y g PR B e iy £ BBt Rt o BB Prpyents he
cl@q;ngp,ad(mﬂdﬁg@peaﬂntgabl e pressure sensors include
pi ezoel ectric as well as nore exotic materials that
change conductivity when stressed. Myvenent sensors
If tHAGat CoRGRE 1§r%§re&[y5m95rte§'sﬂm ﬁlﬁt iNEARASTR ALY, Men@ warning
switch wth a heavy free end acenent sensors
is giveh sol thas theaiser semy@ntsd é@nv\msmlas tl@pﬂlp@dlle whivhdyysvirtgpof the
paH)gé ré?lnercge?r{g 18@0%60 gl%%l, w1l n(l)tsoaqg a1 %h gvrl{hglﬁg?;ﬁé%reathrough

wlﬁéhms)dpﬁm%td’lglsﬁﬁuou'@he sensor could be a hall effect
or sinple reed swtch.

If the user selects the painting mode without the paint container being present then a

warning is given

The switch logic can also be adapted to detect the absence of the paint container such that

only the cleaning cycle can be activated.

The dip-tube assembly 80 is then inserted through aperture 25 of the closure 23, and
through aperture 216 of the collar 204 such that the gear pump 86 is submerged in the

paint.
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In an alternative enbodi nent, pressure or rotational
nmovenent sensors need not be used, with the user

W@ R0opl1959821 yi ng on the switch 57 to control paPCI/1B20e8001469
to the roller sleeve. Wien the switch 57 is activated,

TR0 (¥hich ¥ Biepih EoehaBy DFE B oM nl S s BHEGH el via

coupisdg $5: tWhéh eheMin@le H0istRnA@YRY ®cdubing bOVé ghinepith a1 defined
and suck_ pai nt, back throught%the tube 120 so as to

betear pain iy the Relaontifenanf tha oHE LiRafdet 99, and
thereby mnimse dripping of paint fromthe roller
assenbly. The flowis reversed for a period of tine
Wherf fliecisentvishes teestary paissiogstbe painhswiteloADQ freactivatadheand the user
deByeg es Brvntgl% (5)J7I Eg\%g?@gg tltls)rogl\ﬁonﬁttﬁg ?Jlfé:?mﬁle:\;ne 13%18 %Lga%ement with the
supfa&s Sdtreaamblarageall @ bé ﬁﬁktemfparmm&ll lﬂowab tinorot eresidevaf A the user

rimary roller is detec I e a reC|
roira el e REAIRS | e*ﬁa*ff\ﬁl pijnd s e ?Faﬁ%’@ dary g ﬁf%ﬁand onto
thé Polle? leé\%s PRhEWHPRAURR WnlBRItK cdifroRGhit Y2 UEQAs @fthdrR&hange in
switch . I'n such an enbodi nent, the supply of paint

pressurehen psh¢ oy sledvieefvia @ prasOr (r0) eshoB@)p\OT | itiengy, rotational
mg\f‘é Lgfntﬁle rQIRY SIEU (v?e{] I’(J?ﬁhogﬁll JRor 0?1QI'Ié flter L%gl’%ﬂy . Therefore

€ appreciated alnt tlow can
thpoey sinipdyl haf toaepoestha rale hhn-qefrom thehsurface being paiolell év prevent

| s detected t. ow cap. be re
Pyt i g Py b dhe SRR ol altarid e vy Fesosppeint
arR@nPad thé Rfller BlBdvesttehlthdeeRnbepdintingdt ati ng. Thi s

al ' ows the consuner to stop painting, and rely on the

pressure change to prevent paint flow, but still

Surltﬁl)fl@ p[?r%ultehfen E%cltﬁdeoﬁ\fek&[e%ﬁ’ﬁ:egst e gf mMEeE)&ﬁiE: Igﬁteﬁé}lg that

rimary ro I's rotating, i.e. the paint flow

chmgcmosducnwsywdlt:n etrecseslt ed only by the rotation of t he
primary roller. The paint flowrate is between 150 and

250m /mn. If the user wishes to use an alternative

Mapdphon€ 8érbrs intlade hdvelercrhdtas oagiaﬁ-pfeﬂ yrrodemants o a switch with a
di sconnected fromthe ha‘g and a differen

hegppireecendoPisplagsment sispis in asrrmn IO W S opiial gpnsors.
can be connected. \Wen the user has finished painting,

the roller sleeve is cleaned as follows: .
To detect rotational movement it is possible to mount a magnet on the primary roller, and

a sensor on the primary housing 61. The sensor could be a hall effect or simple reed

switch.

In an alternative embodiment, pressure or rotational movement sensors need not be used,

with the user simply relying on the switch 57 to control paint flow to the roller sleeve.

When the switch 57 is activated, paint will continue to be fed to the roller sleeve. As soon
as the switch 57 is released, the control unit instructs the motor 60 to reverse the flow

direction, and suck paint back through the tube 120 so as to remove any excess paint
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Firstly, the cleaning section closure 33 is opened so
as to expose the storage tray 180 (Figure 6). The
WO 200825985 senbl y 50 i s positioned such that theCT/B20e7001469
sl eeve 112 locates inside the well 182 (Figures 5, 6,
and 39). W t cl.eani ng.section c¢losure 33 is
P el 59 i dp S B3 bR ol L oy eisiir assembly.
Tie OSWIie r&@rsed Yo b rfetied @f tinle iA¥itiBY @ refibes RAtesPpaint fidm the
the same as that of the rol]er sleeve), and the well
chagber, typicall i UnAy ISR BYP 35£83%ct i on 3 1 abuts agai nst
the back 77 of the primary housing 6 1 to further push
the secondary roller 67 against the roller sleeve 112
It inalsepresilde ta mevefseithe paint Bewvikan cither pairgssuresthgrgee oamsk of
condary I re paint is renoved
rOEaElg%%r%eoqlgg?ﬁtvaftﬁ% dﬂaig@%ﬁgﬁ E/ec{rggl | er renoved for
clarity). Wen the cleaning section closure 33 is
closed, the ar 35 .positioned,on the closure engages.
t 5 R pppseciiled i Ve P R primgrY toliechasiapped Botaten Lin agssivle to
suﬁﬁty%in?@y a@Valiéd ¢l tBe 5WHRCHOI 7. IBUCh bR kmBbdifliehi, B suPSly of paint to
cl eani ng cycle. The user then presses the drain switch

thoasimpryrreeringot preysaigd B lask of Fasstianakme yaseeny ofpthe gripgey roller.
pai nt container. The dip-tube assenbly 80 is renoved
fromthe paint nodule, and then the paint container

It ¥ilDalss be appoecéaied thetnthe hansflppkan leopreeantedrif 4 Bresstnechange on the

supply. container 43 is, then filled with ter,.and the
iR st el g7 b TRG AT et ol el Bt Sotter
is 4enénéd frdnh @e dukfaéatd bdpdintpdirGut sall @oteh@allyh@tatiag | Eliis allows the

assenbly. Activation of the cleanjng cycle cause

COpgIRST 1@ BOp PeMting: and Fely an e PrefSRre T AHEeAC PRYATYATE Hgppby stil
re{f}g% @lﬁae;‘;%ﬁv\%%“t ifrebdeeivaod e ettt 6LNR l‘;é)ﬂrhﬁlﬂ' RAIE: REroBRRE, i.c. the

t
en the paint flows to the roller sleeve. The
pairit Swrravessabis doOdickatgdrinty bythemessiean efshe premaryirellest  whi ch
the dianmeter of tube (6m) results in a Reynol ds
nunber that is inside the turbulent flow region, which
THegsir flewahdkechetwéencifidand 26@ml/iae. cl eani ng process in
t he tube.

If the user wishes to use an alternative applicator, then the roller assembly 50 can be
disconnected from the handle 51, and a different applicator, for example, a paint pad or

mini roller can be connected.
When the user has finished painting, the roller sleeve is cleaned as follows:

Firstly, the cleaning section closure 33 is opened so as to expose the storage tray 180

(Figure 6).

The roller assembly 50 is positioned such that the roller sleeve 112 locates inside the well

182 (Figures 5, 6, and 39). When the cleaning section closure 33 is closed, the roller
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The cl eaning cycle al so comences rotation of the

roller sleeve 112. As the roller sleeve rotates, the
weewenzsy roller acts against the roller sl eeR€r/1B2008/001469

causing a mxture of paint and water to be driven off.

sccie AT SRR pB B 1o SPREC o b Plyeld hayid B sl Bl e

safnk @What 6 th¢ RilRE sl8@ye),had elwar 182 Thyspredgoivhded prajedtdasé abuts
the renoval _rate of paint framthe

ceaPiche PIpi £ 4l e BHHEkD) housipa gl g dpahet sk theosssprlipesplir o7

aghinfOhe rgl?éras'léeeg 162 Q@nﬁdﬁ&s@lf&l RictiSn BedRBn ithe tdMRr sleeve and the
chronologlca sequence below. 1. 5s (Punp on; Roller

se¢amdovrridll¢rasuch thdt gedegipsiat ishemoyed (Figere Fog with thef)iecznd%méoller

ller stop) 3. Cycle 1: a. 15s (Punp on;
re'& 1%1[52?0 @ant ird) b. 71.5s (Punp on 3.5s / Punp off 2s;

Rol I er forward), repeated 13 tines to total 71.5s 4.

cl.e a. 15s (Pu ;. | 1 er, back
Wigh i Biondiese ot Ap inGiosed e st opnpsiioned gl slgsure
en%{%eﬁ W BStht QehiOll 8 of Ihdfoller ske¥ed €18such. tthS&ot(oPUlm:aﬂl’iotate the
| er backward) b. 71.5s (Punp on 3.5s / Punmp off 2s;

pricesiry eallef duringrthg Clegningeitclsd 13 tines to total 71.5s 6.

Cycle 4: a. 15s (Punp on; Roller backward) b. 71.5s

(Punp on 3.5s / Punp off 2s; Roller forward), repeated
Th3isen thiess ptesses the drain switch which returns unused paint from the tube 120 to

the paint container.

The dip-tube assembly 80 is removed from the paint module, and then the paint container
110 is removed from the supply container 43. The supply container 43 is then filled with
water, and the dip-tube assembly is then inserted into the container 43 such that it can

then pump water to the roller assembly.

Activation of the cleaning cycle causes water to flow at a rate of 1000 ml/min from the
supply container 43 to the roller sleeve following the same path as when the paint flows
to the roller sleeve. The flow rate of 1000ml/min is chosen as the rate at which the
diameter of tube (6mm) results in a Reynolds number that is inside the turbulent flow

region, which has the effect of enhancing the cleaning process in the tube.

The cleaning cycle also commences rotation of the roller sleeve 112. As the roller sleeve
rotates, the secondary roller acts against the roller sleeve to causing a mixture of paint
and water to be driven off. It has been found that an initial delay, typically 30 seconds, in
rotating the roller sleeve after the water flows, or rotating the roller sleeve slowly,

increases the removal rate of paint from the roller sleeve.
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total 71.5s 7. Cycle 5: a. 15s (Punp on; Roller
backward) b. 71.5s (Punp on 3.5s / Punp off 2s; Roller
WO 008425932 repeated 13 tines to total 71.5s 8.PytB2008301469
a. 15s (Punp on; Roller backward) b. 71.5s (Punp on
| er forward), repeated 13 tines

3.5 2'R
T$%V@%#§I%¥§m§§y§e%%§§ QEWHB Son; Rol | er backward) During

the intial punping process it has been found that the

rel ease of the hlqh Vi scosity palnt under ﬁssure can
A prqdatailed gleamag cxclaisdivaarn g rbeongl quisaLseanpie oM to

the cleaning section. This effect can be enhanced by

the rotation of the roller. Initially then the primary
1. r b4 (]Pgmpl os); Rellat fglt“attd @ntiTheskwist erdien giewingFigareal7) onal

f the primary roller during the
2' H@g géai eanlng cycle is not thought

3.CCyﬂé¢a| The rotatlonal speed shoul d be hi gh enough
to ensurﬁ §1&t t he s condary roller sweeps the surface
of the?prhP P?mﬁﬁkﬁﬁ erdgfvardi ent tines to inmprove

cl eani g7 SOBMY on 3.58 PAmMPREETL; Wollbr forlvArdy; ireftated ABGLies to

to turn the primary roller will result in a nore
expenS|véﬁﬂdfé$ and hi gher power consunption. A
4ure%?£%onal frequency of around 0.2 to IHz is a
ftable range. It has al so been found that pul sing
t he vva:terlSﬂPalmpidmcReHsémclthd)'ate of pai nt renoval for

230G, TS L b TSI AT IR imes

pauses Iﬂnﬂhﬁjﬁ|eanlng cycle. This agitation has the
ef fect of reducing the anmobunt of water required to
5.cC¥dad 1t has al so been found that the direction of

the ro}l g5 (pAhRidnORoil& HaBRABRNt . specifically,
b. 71.5s (Pump on 3.5s / Pump off 2s; Roller forward), repeated 13 times to
total 71.5s
6. Cycle 4:
a. 15s (Pump on; Roller backward)
b. 71.5s (Pump on 3.5s / Pump off 2s; Roller forward), repeated 13 times to
total 71.5s

a. 15s (Pump on; Roller backward)
b. 71.5s (Pump on 3.5s / Pump off 2s; Roller forward), repeated 13 times to
total 71.5s

a. 15s (Pump on; Roller backward)
b. 71.5s (Pump on 3.5s / Pump off 2s; Roller forward), repeated 13 times to
total 71.5s
9. 15s (Pump on; Roller backward)
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that the direction should be anti-clockw se (when

viewing Figure 17), as this prevents dirty water from
WQ@l200811289821p agai nst t he upper surface of the sSPCDIBIA8001469

roller. The direction of primary roller rotation

reverses at tines during the cleaning cycle: The

secondary roller is slightly loose in its channel to

DrlgQhe [rdlaPhhiping PlockREt Kaelbee fouad #iae thet BRassARIRBY viscosity
rol'ler is biased agai nst one side of its channel %

party pgdqr@f gSEHTE Cahbesquits searaaticiad Gan eauss g Mepipternally to ¢ A cleaning
se%go%qqrﬂyé‘{f}éét YeaRWe QihaRRQ B 4R RfatioRCofS BCORHE an':iigilﬂ' @fen the
r

a result the other side of the secondary ro )
pritwey roller ichadntans TheldffectTdfithe ragatiomnl spoed ohrotdtion of shespregmary

ro@eprg u?lﬁlg(%g% ggr%qirg&lr lo? rthecct:] anntri]rﬁglec%:?e {sor?olf thchg:h[ Sritidal! nltﬂ.er}gtational

e agai ns rimary r er surface
spediicshbir It thic hggH dh@ugh foeshsurdshad theasednidaigrrell &istleessfthe hieface of the
secondary roller channel is wash clean by the . .
prisparyyalleT Pusfipignt HiRGS| (@ ITPPTEY O FRINES FRPY e bighispeshgrish syfficient
toR@At I e HePtnariRRYRE Sil st 8RS ExRAsi®¢ mofdrahd Blkher power

periodicall'y during the cleaning cycle counters these
copfuention. inetatienal Gipapehen ofdrelnd Agletoslitn is a sgigablecnanges

weirs. The holes 183 in the well 182 allow the m xture

of paint and water to drain into the receiving chanber
It K3.alsbibeem foulad than palsing 2le wdtert ey holeasesaheragorftpaoit kaxbviabfor a

.cause the ter level to,increase..n the 1 2 sych
EYRatMEHE Yol PiEF by| temparanly L5Versgy tlTean?Ef efsp(l’ewa§S i]t?e systeim de-
présQlre€ Yuring i the E@@seb%@ﬂhé euBdng @ytlepThiéeadifafors heamengffect of

ggrfornance. The slots 188 prevent overfl ow of water
re

18 the prapws of gatepesabiied WICk@Red. 1t has al so been
found that it is possible to renpve paint fromthe
primary roller w thout envel oping the roller inside
It héwealyeebéenl fodnd: thabiheatiieotmn of the rollee rotetiorers importentaspsdifically,

in,an. open re S, Su st.ing.that t.he pri .
o PP BP I O e SIS Rl Tk i prevents
dig waes fromelah@hih@ ap aguinst the upperghifag dfchd @oomfart fodler.

secondary roller. Wien the roller is clean, the
recei ving chanber 49 can be enptied of the paint and

TheakiREdH S pHiRary roller rotation reverses at times during the cleaning cycle: The
secondary roller is slightly loose in its channel to allow rotation. As the roller rotates the
secondary roller is biased against one side of its channel by this motion. This causes the
water to flow predominantly out of one side of the secondary roller. As a result the other
side of the secondary roller does not clean as well. This roller motion also causes the
secondary roller channel to rock in its mounting biasing one side against the primary
roller surface and lifting the other. As a result one side of the secondary roller channel is
washed clean by the primary roller while the other side can still retain paint residue.
Rgversing the direction of rotation periodically during the cleaning cycle counters these

effects.

29

SUBSTITUTE SHEET (RULE 26)



When the user wi shes to conmence painting again, the
paint container is reinserted into the paint nodul e,

W@e@st®spr ocess recomences as descri bed abovRCT/IB2008/001469
cl eani ng section also includes a sensor (not shown) to

TSP SeBLERSNTE) Lg% IS ARRTRELY B D e

mixh8a 6l pAnCandl watérao nvhin bto i Teesicingd chirebg@aion Themaiibe and size
has to punp water at a high flow rate and paint

of|thg\boles arg\wonrtgqlled e cauqqltgchglatef }ﬁvalut@ inerpase dn fReowell 1§2 such that
thé %’lWr sﬁ%@@'iss sx?tfn% il \tvgtlen‘: W Gt oudC IThﬁvl%sVEeH'ﬂ f@urﬁi‘ @Qingrove the
not or and gear box, and therefore the notor includes a
clgeing perfampacod T hetslats | 8frevant prerfperodmategshould hplgs 183 become
bleff|C|ent speed in the painting and cl eani ng nodes.
%ﬁi% al so renoves the requirenent for costly and
unrellable speed control of the notor. In an
rnati ve enpodi nent,. the paint nodul e can incluyde a
1 e G Gren el Bassivlidd siaud O o 6 Prmegy pallghpithout
enqgl@iﬂngfthet RfeMmtial tdeRanii BempiRatdiet Behe Palienlis Aiat¥Pinen open
none of paint or water is belng punped. Suitable
remsj esyggesting fiah gheoprimpany rneaha)ismdar cleanpg is Breclave of sleaw gvater
tg d al so all ow
oo e B b et L R e Tt o1 i 1 1t
t he appropriate warni ngs glven VVth reference to

' 40.1 h
where S0 1 5k e oNHEE s RS hen Al (PR spf et
mi@@e.tion of an extension handl e 800 which fluidly

connects the dip-tube to the roller assenbly. The
ext ensi on handl e 800 includes a handl e 810 having a

whal ik ufsérq)ﬁsﬁéﬁ" th CBmArefce p%%ttr%haggl%o tlQRﬁﬁﬁ‘tc@l%ain@r {sNEinS3HR into

way as swtch 57 to sto Sstart paint flow via a
thevpaied resdileg @mhél@tpmmssmmmmmms deWTé)eédU@\tq onal handl e
810 is required due to the fact that handle 5 1 and
the switch 57 is now renote fromthe user. The
Tiexdemngigosectiandlse indudes et senovit @ohstoting t& détetntha peesemee of the

way, for exanpl e, pfit connection,  and tﬂl rol |l er
rollesrmnty oK tasnv el (s PR Fedqior och the clgpping cycle
cal be Wihieh&lierence to Figure 4 1 there is shown an
alternative applicator in the formof a paint
The paint module has to pump water at a high flow rate and paint at a lower flow rate at a
higher torque. These two requirements are difficult to achieve with a single motor and
gearbox, and therefore the motor includes a gear change which allows it to operate at its

most efficient speed in the painting and cleaning modes. This also removes the

requirement for costly and unreliable speed control of the motor.

In an alternative embodiment, the paint module can include a detector which detects the
speed or change in current draw of the motor depending on whether paint or water or

none of paint or water is being pumped. Suitable modes (cleaning or painting) can then
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pad 600. The paint pad 600 has pad body 610 and an

applicator surface 620 which is kite shaped. The
wappeBizesdr surface 620 has a cl osed cel |l foanPCT/IB2008/001469

structure with apertures (not shown) which fluidly

be&%@ﬁggtbag éi o Fh,?ecl{lg gge Qte{l cri]eqcl:'I It(t)r %%Ed als h?lhgvg nlgeuhétectlon of

ru@fing b& of hinesr \aaaenﬂ&ltyhd:@prdpelaemﬁmgeghvém t he
di p-tube. It will be appreciated that the surface 620
does not need to absorb a significant anount of paint

WRRNDEIRE fo0FiFRaU! thefe iOALRM PRIIBL asB@AISly 50N8d MR 51 identical
body 610 does not require a conventional open foam

to she gmbedimentTahove,| witle thecadditidnoainans extersian bandlea$)Qewhich fluidly
cogr?e? tShe ﬁ tﬁgé E.\gth§ k‘(ﬁfé? ﬁisgﬁxﬁ}ypq‘hgiéxtﬁr§51&{ I‘Pa[nﬁf% SOWLBchudes a handle

erence own an alternative
8 1P diavith rag>amp ﬂawa;thsh 92®M SeawhI8R8 | npgaas ol ths saree 929 ahswitah7 to

an integrate -t ube assenbl S
ST RETE B e 230 PR B 4T CHRS) d pftional handle
81099 tRuIRES d3 tﬁé/ KRt abBARE 51 bnd mblsnnttclh 57 i9hiovs AGIdtE ffrom the
for exanple) such that the dag tube is subnerged in

userh Ehep eitensiandrndle sernerisonipchangdle S34n Aknewn vay rfer exagiplg; @ snap-
fit cGEnegh@n %H(E glegﬁﬁé? Meﬁb?jt‘ijts %h&sﬂ'ﬂé Extésfon AL RIEYamé Wﬁy

nmot or osure is directly connected to the gear
punp at the | ower free end of the di p-tube, w thno

enent: for shi.n e as de cri bed, | h :
WiRBHeRE Tt 4l TRere it 8T ALl P RIRETIME Brbi g pain
patilldeo.pai nt nodule lid. The closure is connected to the

roller assenbly 950 as in the above enbodi nent. Wth
reference to Figures 43, 44A and 44B there is shown an

T}fglzagﬁﬁ nad bYEh & ﬁ@%ﬂgar@&m §‘n Srflicaet Quridol 650 (WARKGY Risd§HAped.

ts. The ‘cl eani ng nodul e 970 conprises two
Thi applicater suhash&shasza elagnd| sellclrambrémucorpwith japertuigsuget shown)

Whlcheﬁlr.l]lld nné‘lct ?he s%ptgc 36%% n&n gge rThg Z? duAt 6rS uI e%g _?gnnected

UISTt s G nsi res S ‘upon
to ilH’teaﬁd)l\z‘ 6I1 198@ same vag estha mﬂlkir Iass@ﬁ’lﬁlwd'an bl cormep«ed itd the dgdtube.
- above the waste chanber 974. The well 976 can receive
a roller assenbly 950, and has an aperture 973 to

It A1 BWapprf it ththe SirRedb2®dddswoflneed to absorb a significant amount of
paint compared to manually loaded paint pads, and hence the body 610 does not require a
conventional open foam structure. The closed cell foam structure enables easier cleaning

since less paint is stored.

With reference to Figure 42 there is shown an alternative painting apparatus 910
comprising a closure 920 having an integrated dip-tube assembly 901 as described above.
The closure 920 fits onto a standard paint container 930 (via a screw fit, clip-fit, or snap-
fit for example) such that the dip-tube is submerged in the paint contained inside the paint
container. Since the dip-tube assembly and closure are integrated, the motor in the

closure is directly connected to the gear pump at the lower free end of the dip-tube, with
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mx to drain into the waste chanber bel ow. The cover

980 al so includes an aperture 975 positioned above the
waeppligsoshanber, which enabl es insertion of theCT/IB2008/001469

di p-tube into the cleaning fluid such that cleaning

flui.d can_be s lied to the roll.er, ass Ly.. Th
e ey T ACabo Sy pERRER g R e the
dip-aibeds adresl aRakonMilgepaiRSBodiié Gb. TiRgagase ¥ Edhnactedioothe roller
and drive (not shomn%%Fo t he cl osure 920 when
aspsiily Phesdn S abRee HBBRAIBEY70 to rotate the primary
roller during the cleaning cycle. The cl osure 920 can
al so be adapted to envelop the primary roller in
Wish ndfenencs toFigviresi3; AéA aed #4B #are iFiskoven emaliamptive glegnipg module
uppl i to t L Qr f ' ‘g
DIPRL W e ISR HQr 1 LRT8, ol L, o disine
chsabasdasupplyalhamberad72ddscl hdases dbaine flaidparaivd dast¢ blember 974.

mangl i ng effect, .or. the ngl i ng effect n r eat ed
A ﬂwgﬁmb Cla c?%bvﬁ‘is h‘nﬂgg e%gngétf ))ﬂ’l"Bl tF"é r‘n‘f‘{}:‘gee 9?@ aflﬂfr gover 980
indldds al Well OE@hRh i$'bdsltionb® akdve IkY ®afle BhanWet B74.efftRVRINICET6 can
to Figures 45 and 46 there is shown an alternatijve

regsaern ioHgr apralluOa and has auarsFResi g ta aliew awaiband geaning fluid
mi‘Qfl% ﬁﬁj,ﬁ%ﬁ, ﬁ,ggﬁg%%%ggg%lo@. pai nt contai ner 1030, or a

cl eani ng nodul e e cleaning nodule is identica
to that of Figures 43, 44A, and 44B. The pai nt nodul e

1020 inel udes  a, hi ngeapl e osure 25 ich jneludes ..
T g e RO lia S by e BB d ot bplydRarbE which
enfblps indér€iom 6 eEbdip-rsbepipto @8 cprahing Muid ehehatha@ednling fluitl @an be

a roller assenbl% (not shown) in the sanme way as
supplicdto Hedollgs@ssembhh al ternative prinmary roller 1169

includes a closed cell structure 1170 with an outer

renovabl e thin layer 1172, such as a mcrofibre | ayer
Thehiober #saemblyl abse hasnaleriownt wligh 962 bvigaim int¢graigd gearqwheel 953

The cl osed. cel | ”»
UE S Sy BEI3E0 NS el 92 U Bione
onGhi@mbdile 030 af ropad tht phimaausHephring thescléaathgaynlei nousl y

to the exterior surface. The mcrofibre layer is

chosen to give the required paint finish. The

The closure 920 can also be adapted to envelop the primary roller in combination with

the well 976.

The cleaning fluid is supplied to the exterior surface of the primary roller. The primary
roller can optionally include a secondary roller as described above to provide the
mangling effect, or the mangling effect can be created by interaction with a secondary

roller type feature that is integral with the closure 920.

With reference to Figures 45 and 46 there is shown an alternative painting apparatus 1010
comprising a paint module which can receive either a paint container 1030, or a cleaning

module 1070. The cleaning module is identical to that of Figures 43, 44A, and 44B.
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advant age of the renovable layer is that it can either

be di sposed of, or cleaned relatively easily when
w@oropar®e2 t o washing the conplete primary rol | BCT/IB20E8/001469

above enbodi ments describe a roller assenbly with an

i ntegrated secondary roller. It would be possible to

provi de a stand al one cl eani ng nodul e having a

THG%RN daddald m.zloeﬁlcmaegr@ﬂgigeam tleburk 3 0P iwhpar inclafles the dip-tube
roIIer assenbl i s arranged on the cleanin

asspsthly @ds%&?l%‘?fgwowewet%“{bélmém bhysspphigsypajiy of é@é@%&md to
a toller alasenﬁhfgm vmyqv hgsarhmaf%cava@l%en ab@ld er or mangl e
acts against t primary roller to squeeze paint from
the primary roIIer duri ng cleaning For the avoi dance

AR Rk O AR ol h S P it v
reiOVHbR thEvlaydr Al VB sudssenalcyofibed Bas vﬁgcmhxﬁthl lewaatiepay totabsorb
nodul e, hoth |nd|V|d allg and  in conblnaL %%.ﬁlains .
paint (gprgi4d- The glesed cell simityre ambe usschgreatoghs Fask {haf gie Rejmary
rofd}diods &R %@m@ral‘)sérgllérgé quénhﬁessﬁ%ﬂﬂ BEM4ubOpdifis RAId8tinously to

positioned relative To the primary roller such that
thpenteriorsurfpslei Ebe microfilere dayier isrchaseadpigive thaeguisedpaint fiish. The
adv;r{t;égeof e r&% Ho¥e 1. ?Llj thapﬁfcgﬁ gltﬁ%? \)F?lsp&qggp ? cf&g.ned relatively
ace o primary ro
easibl wiem caﬁ@e]nf’d Ity washiing e ngmpleteqirmiany folien whi c h t he
pai nt supplied to the roller assenbly passes over part
of an exterior surface of the secondary roller. 3. A

T}ﬁ%b{)‘&e dnlddfherRS &RBiMeYa RUEOLseknly WathGindhtegrhted rse&)ndary roller. It
a primary housin mhlch is fixed to

I Sl
: nE%lP%ﬁSIB&l togrovidhestand aleanelsiyng Befwe hayng ?ﬁ@cqnﬁwﬁoller or
me{n%lef W i ots)'éﬁ%cf't?ﬁéjro 18 Hggmlﬁp' BRGY aﬁ’&h‘é%ﬁ B4 tﬁ@&gaﬁﬁ?hodule

e secon ousi1 ng bi ased t owards t he
suglr thmlwynen ohd mllet essemblbyeist lheelwcmntdarc;canmglmduh@ ub¢ mepondary
0 t d t
roflealc)'r él?anglf ack\,\%gﬂlﬁ& HIF gFilnéary g%flsc’:re ?Pg?‘i‘/lg%ga%}n Ifrr?gn € pmaxy roller
dupihgelestiing cl ai min which the secondary

For the avoidance of doubt, the present invention relates to the components described
above, i.e. dip-tube, pump, paint container, roller assembly, cleaning module and paint

modaule, both individually, and in combination.
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roller is provided inside a channel of a or the
secondary roller housing such that the secondary

WO 200825982 coats in and is retained inside the cPeEHBA081001469
the exterior surface of the primary roller. 5. A paint
roll er assenbly accordlng(ﬁo cla|n14 in which the
channel has a sen1cyI|ndr|031 %Section which receives
the secondary roller having a radius substantially the

same as, t t channel cyl.indri cal ction
pdi rit PRiG r@fer ag,sg@h& SPrRRTEHIeR RV Eﬂilﬁ e 6?00811%{Vrf€ﬁ%' the
10 Jebdhdityl oled B&ns %Gﬁﬁ&ﬂ:@yrefaﬁlvé @5 theS pishrlyYrofBy ﬁ]cﬁﬂﬂﬂ paint
by the secCondary roller housing. 7. A paint rol

ass@nblblyedat@dbﬂt doliey asssmbhy passes @Yermaau thg smngare/rroller before
! S §1%§%Hg91%§{01rsgh{a§ero fifie bithkey Gi¢e! oped by the

secon ry roller housin exterior surface of
the primary roller.8. A pai nt roller assenbly

accordin e of

cRarth @} iy G creSmsuer b o &isasFY PaRb g PPied to the
bet WeRdt abRtbhesRdai yr faél dfah erRR€lof duefasesfanelficyndady todler.
housing. 9. A paint roller assenbly according to claim

8 in which the dlstrlbutlon plate includes a plurality
ggcg/% gzél?ig/ PO?ISF F% pa@b(mimgcb cla‘ﬁW 1t &r ?H&Hpﬁs‘?ng Qﬁnmary housing

int roller assenb
acco»vldclngs fmedc loatlm Bimary gollﬂ, whd @hsecoralag mller lhgusuam which is

at tend tantlall al on he
pr i A;%F(?p ¥ 8111&10 e plAmala/I X Sln%|sl’l%1r tthgtS tgee ﬁ%ﬁ%hdarg roll lex %ousmg is
t 0 Hked fovdls ﬂie@irﬂffﬁarﬁ rélter 10 chusewhé sdtohduey (f:dﬂhdﬂ rhehsmg to float
i ncludes a flared portion which par5|ally surrounds
t he bskseathe R"B‘quélhousi% anﬁ haprmaydpiidr assenbly
according to claim1l in which the flared portion is
in contact with the exterior surface of the primry
r 6] | A paint ®lleraspernbly apeirding tagnseprotedingcd@mdinghiehpthg sgcondary

precs ﬁiehr Ppovﬁemlyde\l@ El‘n:alﬁnglho% 6P géacro}{de[@ lrJ)l?e[} hg{i'ssfng such that
heni's cal ‘ends. .
the secondary roller floats in and is retained inside the channel by the exterior

surface of the primary roller.

5. A paint roller assembly according to claim 4 in which the channel has a
semicylindrical section which receives the secondary roller having a radius

substantially the same as that of the channel cylindrical section.

6. A paint roller assembly according to any one of claims 3 to 5 in which the

secondary roller is fully enveloped by the secondary roller housing.

7. A paint roller assembly according to any one of claims 3 to 5 in which the
secondary roller is fully enveloped by the secondary roller housing and the

exterior surface of the primary roller.
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14. A paint roller assenbly according to any preceding
claimin which the secondary roller is driven

wGaapstiziest al |y i ndependently of the primary roP¢EIB20A8501469
A paint roller assenbly conprising a primary roller
and a secondary roller, the secondary roller being
positioned relative to the primary roller such that

Pei N pAindIBl1éreEsdnibl§ ARofdild BlanR5ELHIYIMMRALE €Sn Gheh thkadHannel
of the secondary roller before being fed onto an

ext éndlusles s disgibation plate pepifiprady betyperethe pegondary follgieand the
secqQpdany, r&c%%anﬁf hem spherical ends. 16. A paint
e

rol l'er as according to any preceding claimin
which the primary roller includes an integrated gear

\;\%F%rp%lzq ﬁ@lfgaz}sg%?@y anqrgl?ngﬁtgcq?{Xl %Olr;rl'pvrvh hqge Hidfi l%lﬂ%{lyplate

I eNychitles a PUirdity bayles to diblespapaitarflow mﬂubegh mls«smobmary roller.
according to claim17 in which the main body is of a
cl osed cell construction. 19. A paint roller assenbly

age A PAiRGrolier Qs@hﬂg]a&&&mé% bﬁlﬁi"‘@'&@ {nhehite RVE&LBution plate

| ayer '1s a m crof | ayer. 20. A paint pad assenbly
conpricadsrybstapiatlyatoag the leneth obdd pappry @dei on surf ace,
the pad body having a closed cell foam structure, and
at | east one aperture extendi ng through the pad body
SULIA Pphiat rglkr nksealy becosdipplo enly bae olielgnas 4stor f&ire which the

bef ore beln applied ta a face, to be pajnted. 21 . A
pai gl peRaGeliaf poral y s eI PrrBs P g iy ot
herein with reference to the acconpanyi ng draw ngs.

12. A paint roller assembly according to claim 11 in which the flared portion is in

contact with the exterior surface of the primary roller.

13. A paint roller assembly according to any preceding claim in which the secondary

roller has hemispherical ends.

14. A paint roller assembly according to any preceding claim in which the secondary

roller is driven substantially independently of the primary roller.

15. A paint roller assembly comprising a primary roller and a secondary roller, the
secondary roller being positioned relative to the primary roller such that paint
supplied to the roller assembly passes over part of the secondary roller before
being fed onto an exterior surface of the primary roller, in which the secondary

roller has hemispherical ends.

16. A paint roller assembly according to any preceding claim in which the primary

roller includes an integrated gear wheel.
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17. A paint roller assembly comprising a primary roller, the primary roller having a

main body, and a removable outer layer.

18. A paint roller assembly according to claim 17 in which the main body is of a

closed cell construction.

19. A paint roller assembly according ro claim 17 or 18 in which the removable layer

1s a microfibre layer.

20. A paint pad assembly comprising a pad body with a pad application surface, the
pad body having a closed cell foam structure, and at least one aperture extending
through the pad body such that paint can be supplied to the pad surface before

being applied to a surface to be painted.

21. A paint roller assembly as substantially described herein with reference to the

accompanying drawings.
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