Al RLESS SPRAY- COATI NG OF A SURFACE W TH A VI SCOUS AQUEQUS ARCHI TECTURAL
COATI NG COVPCSI TION This invention relates to a process for the airless
spray- coavongosafisswosur face with a vi scous aqueous ar chi ettrareals/ossras i ng
conposition (such as a woodstain, paint, |acquer or varnish) being a
process able to cope with non-Newtonian flow if necessary at pressures of
up to 5 bar, these being pressures achievable from sinple hand punps. The
significance of non- Newtonian flowis that it conplicates | ow pressure
sprayi ng. The significance of hand punps (or nore correctly "hand-operated
conpressors”) is that they are suitable for use by amateur (ie.
do-ityoursel f) users who are usually unsophisticated and therefore unlikely
to have the skill or will to invest in the sophisticated types of expensive

hi gh pressure sprayi ng apparatus currently used to spray viscous aqueous
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whi ch does not AQUECUSARCHITICTURKAT.GCOATING COMITOSITION

atom sation during spraying. Architectural coating compositions are
designed for application to surfaces found in or as part of buildings such
as walls, ceilings, w ndow franes, doors and door frames, radiators and
custom sed furnityre. They can, al sp be suppli.ed.for. application to surfaces
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Aqueous architectura
pressures achievable from simple hand pumps. The significance of non-
Newtonian flow is that it complicates low pressure spraying. The
15 significance of hand pumps (or more correctly “hand-operated
compressors”) is that they are suitable for use by amateur (ie. do-it-
yourself) users who are usually unsophisticated and therefore unlikely to
have the skill or will to invest in the sophisticated types of expensive high
pressure spraying apparatus currently used to spray viscous aqueous
20  compositions in industry. An “airless” spray-coating process is a process

which does not require an accompanying stream of air to assist its

atomisation during spraying.

Architectural coating compositions are designed for application to

25 surfaces found in or as part of buildings such as walls, ceilings, window
frames, doors and door frames, radiators and customised furniture. They

can also be supplied for application to surfaces related to buildings which
surfaces are found in land (eg. gardens and yards) surrounding buildings.

Such related surfaces include the stone or concrete surfaces of walls and
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coating conpositions are often called "latex" or "emulsion"” paints if they
contain significant anounts (eg. nore than 7 wt % of solid materials.
Agueous awohidsaassepal coating conpositions conprise an ecgarreshod7es f or mi ng
bi nder polymer which firstly serves to bpgnd a dried coat of the conposition
to a surface to which it has been applied and secondly serves to bind any
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is usual ly ¢ire gompasitioA tbuh Iserfadesy mdiichnit dfassbiédrabppliadusad sebbondby
polymers is givenin the third edition of an "Introduction to
Pai nt Cheomi sserweshy ng ahyTatheeringpedientshef thercasposityorCsapheas pigandists] of
London, the contents of which are herein incorporated by reference.
dyes, opacifiers, extenders and biocides into the dried coat. The binder
polymer is a significant cause of non-Newtonian flow.
A wide variety of conventional film-forming binder polymers
are available for use in architectural coating compositions, but those most
15 commonly used are of three broad types obtained from mono-
ethylenically unsaturated monomers and known colloquially as “acrylics”,
“vinyls” or “styrenics”. The “acrylics” are usually copolymers of at least
two alkyl esters of one or more mono-ethylenically unsaturated
carboxylic acids (e.g. methyl methacrylate/butyl acrylate copolymer)
20 whilst the “vinyls” usually comprise copolymers of a mono-vinyl ester of
a saturated carboxylic acid such as vinyl acetate and at least one of either
an acrylic monomer or a different mono-vinyl ester, often the vinyl ester
of a carboxylic acid containing 10 to 12 carbon atoms such as those sold
under the trade name "Versatate" by Resolution Europe BV of Rotterdam.
25  The “styrenics” are copolymers containing styrene (or a similar mono-
vinyl aromatic monomer) together with a copolymerisable monomer

which is usually an acrylic. A fuller description of suitable aqueous binder

polymers is given in the third edition of an “Introduction to Paint



Architectural coating conpositions need a viscosity at |ow sheer (ie. a
Brookfield viscosity) of at least 0.5 pa.sec (pascal.second) so that if
t hey are wppbésadsge® a vertical surface, the applied coatrcmgresosiooggemer al |y
resi st "sagging", ie. running down the surface before the coating has had
time to dry enough to lose fluidity. "Sagging"” is illustrated in Plate 14
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of the viscosity is often imparted by the inclusion cellulosic thickeners of

long or medium chain lengths and these too contribute to non-Newtonian

flow. A fuller description of thickeners suitable for use in aqueous

architectural coating compositions is given by E J Schaller and P R

15 Sperry in Chapter 4 of Volume 2 of “The handbook of Coatings

Additives” edited by L J Calbo, the contents of which Chapter 2 are
herein incorporated by reference.

Schaller and Sperry explain that there is a need for thickeners in

latex paints to adjust viscosity in order to control various properties of the

20  paints including sagging and also film build and levelling. They list the

various ways in which viscosity can be increased, but conclude that

thickeners (which they alternatively call “water-soluble polymers”) afford

a much more efficient and controllable means of adjusting viscosity.

Schaller and Sperry continue by distinguishing between two types of

25 thickeners known as “non-associative thickeners” and “associative

thickeners”. Non-associative thickeners are water soluble (or at least

water-swellable) polymers which increase viscosity mainly by overlap

and/or entanglement of their polymer chains and/or by their occupation of



and/ or entangl enment of their polymer chains and/or by their occupation

of | arge vol unes of space within the coating conposition. These affects are
pronot ed Wy 206w 1pssbecul ar wei ght, stiffness and strai ghtrogae2ab/ovdres r

pol ynmer chains. Associative thickeners ate also water-soluble (or at |east
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that are capable qf self-associati.on.into mcellar-li.ke sembl . es as wel |
as non- specl@Bg WUBIGS PHAP#R WiHHN the) ¢S CQmﬁ%ﬁgnpméﬁﬁ@ffeﬂ% &re

e L T
o Srehr? SRSPRRCERGT: ARl R R ARETIBLY W o
ool L o5t ciy LG IR ASG LA BN, HA4<SLAL @R Y SREL R BaSKbRRL I o

o chai ! ! \ . : | .
%isgﬁ{mé Sq gié@fé/s:gﬁ# Bt 3a %Fen@{jsél?-ats%&%tl%fn 198 HMceAUBI Adea R “hs

rom vt scosity neasurenents. Exarrpl es of cellulosics

i ncl ude hyd%ﬁ;ﬁ%?&*}?«%}rﬁﬁééiﬁ&ﬁ&soﬁw bné& AL coRSidAly lFrydy prederi! Mhlis

cellul ose a oxyet hyl I l'ul ose. Long chain (eg. | ecul ar

wei ghts abogehZeidup0i’ Smilando nibat Wi ebaventienal $0Pf00MtE 0 I25Es1080 ibad

cellul osics increase viscosity by chain entangl ement which enabl es high
Brookfiel d whgsiesitt heswork hsf auilyewed chhitowvhivicemcredseonse Bowekfield f the

concentrations of cellulosics have to be increased to achieve the high
shear vi scosigcosityrdemteadinfgocompgbitionan bui | d, they will also inpart
unwanted high elasticity to the coating conposition contributing to poor
at oni sat0 on duri By £rthei mesamohportaniseepressodiativeithicensts wie thedengj ng of
the fresh ymaepc)ﬁllline%rcg}?ctnitnghain cellulose ethers known as “cellulosics” which
comprise straight and stiff polymeric backbones making cellulosics
exceptionally effective in increasing the viscosity of aqueous systems.
Chain length is defined in terms of weight average molecular weights as
15 derived from viscosity measurements. Examples of cellulosics include
hydroxyethyl cellulose, methyl cellulose, hydroxypropylmethyl cellulose
and ethylhydroxyethyl cellulose.
Long chain (eg. molecular weights above 250 000 Da) and medium
chain (eg. 100 000 to 250 000 Da) cellulosics increase viscosity by chain
20  entanglement which enables high Brookfield viscosities to be achieved at
low concentrations. However if the concentrations of cellulosics have to
be increased to achieve the high shear viscosities needed for high film
build, they will also impart unwanted high elasticity to the coating
composition contributing to poor atomisation during spraying and a
25 subsequent inhibition of the levelling of the freshly applied coating.
Short chain cellulosics (eg. molecular weights below 100 000 Da)

increase viscosity mainly by concentration affects (eg. occupation of

volume) and so they are less likely to produce unwanted increases in



Short chain cellulosics (eg. nolecular weights below 100 000 Da) increase
viscosity mainly by concentration affects (eg. occupation of volune) and so
t hey are wesodiikssby t o produce unwant ed increases inel astrigprdogoosienever

hi gher concentrations are needed to achigve the required Brookfield
viscosities. Such high concentrations are expensive to use and they

significantly harmthe water-resistance of the applied coating when dry.
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Hydrophilic noieties such as pol yal kyl ene glycols (eg. polyethylene glycol)
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turn are attached to the hydrophilic noieties. In use, solutions of these
HASEs ame addstings Alseeatsanintige! tljekedsertso ase credativglyc doposint imolecular -

weight and so they do not form the entanglements which give the
unwanted high elasticity which hinders spraying and levelling.
Schaller and Sperry report that four main types of broadly
hydrophobicly modified equivalent performances have found extensive
15 commercial use in aqueous coating compositions. The first main type is
the hydrophobically modified alkali soluble emulsion or “HASE” type.
Commercial examples of HASEs have hydrophilic backbones comprising
salts of polymerised or copolymerised unsaturated carboxylic acids or
acid anhydrides such as acrylic or methacrylic acids or maleic anhydride.
20  Hydrophilic moieties such as polyalkylene glycols (eg. polyethylene
glycol) are attached to the hydrophilic backbones and hydrophobic groups
are in turn are attached to the hydrophilic moieties. In use, solutions of
these HASEs are added as free-flowing liquids to a coating composition
at neutral or slightly acidic pH. An increase in Brookfield viscosity is then
25 caused by raising the pH to mildly alkaline conditions whereupon
carboxylate anions are formed.
The second type of associative thickener is the hydrophobicly
modified hydroxy alkyl (especially ethyl) cellulosic or “HMHEC” type



at neutral or slightly acidic pH An increase in Brookfield viscosity is
then caused by raising the pHto mldly al kaline conditions whereupon

car boxyl ave 2asiass9are forned. The second type of associparipreosshiskener is
t he hydrophobicly nodified hydroxy al kyl ¢(especially ethyl) cellulosic or
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to hydroxyal kyl cellul oses of the t .used non-.associ.at.i ve thickeners.
The third t geBVERIGEEscmadey &Yt khe kadaions Otfﬁimiﬂ o@?@lgoﬁgﬁﬂsﬁppﬁ}fi%ﬁgl ymer

o nat e b ATRE SR R IGRER kPR R SRRl Ge Rh bRt oo
e et vel ‘y‘yLicveatﬁaxe'e§§ir§? s&h&iﬁ g Re T AP0t s BaBklERdBhyationao ¢
8 000 Da. T Ry ] hobi
ur et ha][\e- f oFﬁPﬁ%gp gﬁ‘?ﬁa?}é}g %@‘é‘g’rawg‘&?gﬁ%mg&@%‘?m%@% ? gl :
X Sy . Cy _ .
tybe i o CROGhLUFRAY, SnEHfard SRy QRHOPAC B Gl TERL by BfoBlitARoxem de
copol yner s \ff‘lghu%gg&vﬂ/&iegfwlﬁ%qﬁéﬁeﬁ@%ﬁdar(%s il \Slgf)}yetﬁyr&leﬁéi@ki‘ae)

coating COITpQSyItIO or type of associati t’hi ckener has”been
introduced shiegieSCHAlrRivEIY RReMvIscUlaY vedichT i shp Bdlewhidr opbopiL! y
nodi fi ed ethoxyl ated oxide ufethane al kali-swellable emlsion or " HEURASE"
type. This pygfersbRPBMG0 tdQ 600 4.0Ned hidrephiliechblddks aavddddeRs¢d peish Many
surfaces, especially the surfaces of rough cut (ie. unplaned) wood, are
| ef t uncoat édr exemple hyidrophebanueshake fermingy dimsd oy anatesf suchf aotolubre
decorative or protective results achievabl e using architectural

10 di-isocyanate.

-

The fourth type of associative thickener is the hydrophobicly
modified polyacrylamide type in which the hydrophobic groups are
incorporated as free radical copolymers with N-alkyl acrylamides. These
are most useful in acidic coating compositions.

15 A fifth maj c;r type of associative thickener has been introduced since
Schaller and Sperry’s review. This is the hydrophobicly modified
ethoxylated oxide urethane alkali-swellable emulsion or “HEURASE”
type. This type combines the functionality of the HASE and HEUR types.

Many surfaces, especially the surfaces of rough cut (ie. unplaned)

20 wood, are left uncoated even in circumstances where they would benefit
from the decorative or protective results achievable using architectural
coatings. It is estimated that in Britain, two thirds of surfaces which could
benefit from aqueous coatings are nevertheless left uncoated because
coating by brush or roller is too time consuming. For example when the

25 coating composition is aqueous and viscous, a standard size fence panel
of rough cut wood takes about 9 to 10 minutes to coat by brush or 4 to 5
minutes to coat by roller. A professional painter using an electrically

powered airless high pressure spraying apparatus operating at pressures of



coatings. It is estimated that in Britain, two thirds of surfaces which
coul d benefit from aqueous coatings are neverthel ess | eft uncoated because
coating byolmweszhsgse roller is too time consum ng. For erpanmPeoosiested he
coating conposition is aqueous and viscols, a standard size fence panel of
rough cut wood takes about 9 to 10 mnutes to coat by brush or 4 to 5
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essential if these liquids are required to soak into wood or flow into

i naccessi bl Bagat tisquitls vegsi als amooditadipt furldicides thd basetieids aThssd o
spray aqueous architectural coating conpositions (particularly agueous
woodst ai ns) compositiensBareosihipledovimayshacauae they Gavt rmagligbkt Boodkfibld
generally not over 50 and usually 1 to 12) pa.sec and solid contents of
above 7 wt viscasdyrasltortiin dowher meod wontentsoff sppd axateriadl Qftan addw cal
jets of small radii which inpact onto no nore than a tiny and approxi mately
ci rcul at0 ar Baookfigld xisgesityusfessentizhal thasel ligiids ae reguirest tmsealkdsta he
coating process, very tine consumng. For qujick coating, it is also

desirabl e t W9od pE wamtggng%@ssag]@spggs of vegetation. Attempts to use the

same apparatus to spray aqueous architectural coating compositions
(particularly aqueous woodstains) having a Brookfield viscosity at 22° C
of at least 0.5 (but generally not over 50 and usually 1 to 12) pa.sec and
15 solid contents of above 7 wt % have resulted in the production of
approximately cylindrical jets of small radii which impact onto no more
than a tiny and approximately circular area of a target surface. The small
size of this area makes the coating process very time consuming.
For quick coating, it is also desirable that the spraying apparatus be
20  capable of spraying large volumes per minute of the aqueous architectural
coating composition. It is preferred that a volume velocity of at least 0.2
(preferably 0.3 to 0.7) litre/minute of composition be delivered to a target
surface at the preferred distance of about 300mm otherwise the target
surface can only be traversed slowly.
25 As a result of the discovery which lead to this invention, it has now
been found possible to devise a quick process for the airless spray-coating
of a surface with a viscous aqueous non-Newtonian architectural coating

composition even when containing dispersed solid matter. Moreover, the



capabl e of spraying | arge volunes per mnute of the aqueous architectural
coating conposition. It is preferred that a volune velocity of at least 0.2
(pref er ablvp 2006015890. 7) litre/ m nute of conposition be @elripreoosdot7on a
target surface at the preferred di stancegof about 300mm ot herw se the
target surface can only be traversed slowy. As a result of the discovery
which lead to this in\fenti.on, it .has now been found possible to devise a
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of the coating conposition, i ch outfl ow has nonconvergent boundaries at

| east until shitablesfor@oaeithgavditieal soffagés we@e¢in30 nMmin width. This
I nvention al so provides a process for the airless spray-coating of a

surface with a w)stisompesition contdieswdhickenar anidt ect ural coating
conposition conprising a binder polyner and ingredients chosen from
10 b) the composition is subjected to a pressure of from 2.5 to 5 bar
(preferably 3 to 4.3) and then sprayed from a nozzle to produce an
outflow of the coating composition, which outflow has non-
convergent boundaries at least until it has formed a front of at least
30 mm in width.
15 This invention also provides a process for the airless spray-coating of
a surface with a viscous aqueous non-Newtonian architectural coating
composition comprising a binder polymer and ingredients chosen from
pigments, dyes, opacifiers and extenders which composition is suitable
for coating vertical surfaces wherein
20 a)  the composition contains an associative thickener and
b)  the composition is subjected to a pressure of from 2 to 5 bar
and then sprayed from an outlet orifice (52) in a nozzle (50) to produce
an essentially flat outflow (31) of the coating composition.
Preferably the nozzle defines an outlet orifice in the form of a slot
25 where the slot extends transversely of the flow of the composition through
the nozzle. More specifically, the outlet orifice comprises an elongated

exit having a first or “major” dimension which extends transversely of the

general flow of the composition through the nozzle. The exit has a second



pi gments, dyes, opacifiers and extenders which conposition is suitable for
coating vertical surfaces wherein a) the conposition contains an

associ at iwe 2oéwmaksper and b) the conposition is subject edTiEP2@05p0886Ur € Of
from2 to 5 bar and then sprayed fromangoutlet orifice (52) in a nozzle
(50) to produce an essentially flat outflow (3 1) of the coating
conposition. Preferably the nozzle defines an outlet.orifi.ce in@':ﬁge f orm of

a sl ot wher@r t HRIRGLY @?tqu’éemlt £ %%I%%Sl?’ﬂea’a o9 on

e RS Tl U P

t t g G if T

exit has a d%o%néﬂg ﬁ%‘ﬁ%%nddﬁﬁévﬂﬁiddmeﬁ’ﬁ?fﬁ%gﬁ?ﬁ*ef 3 TR N8BS and

e et LiSTayeleyShytAal Al Somestiianbi ol

to the gseneaﬂ'heﬁ%]i%‘ﬁ Ris LR AARAS bf‘zbocﬁ‘6.??%0.45*‘31@#&%1"?@?9%@ﬁpb}’4 the
as a prefera
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been di scovere VI scous aqueous non- Newt oni an architectural

coating conposi iy 93 BE&n dRbéNREE that titemadgdisthqaedis st Bedftohgdmow 2. 5
bar, the outflow of the conmposition fromthe outlet ‘orifice is initially

di vergent, Qtﬁhité@umur@daﬁhgs coagrostiboner ge tdelivered ato ather axozrid ety a
cylindrical jet which quickly breaks up into a stream of |arge drops of
i rregul ar spzessuther talowd2 4t bar, tthe getiflowr batke cohgpaditiennrom ther getldt ops
coats only a tiny area of the surface and so coating the whol e surface
woul d bey a veficesisomifalyelivergdrgpbut ks bavindariesr span eppdergect) f@@narheavy
delivery of coating conposition (especially at delivery rates of 0.2
approximately cylindrical jet which quickly breaks up into a stream of -
large drops of irregular size. When aimed at a target surface, the stream of
large drops coats only a tiny area of the surface and so coating the whole
surface would be a very slow process. Also, this tiny target area receives a
15 heavy delivery of coating composition (especially at delivery rates of 0.2
litres/minute or more) and this leads to a surfeit of composition which
will dribble down a target surface if it is vertical. This sequence of events
is illustrated in Figure 1 of the drawings. The true nature of the flows
associated with the spraying apparatus is not properly understood, but it is
20 supposed that at pressures below 2.5 bar, the surface tension of the
composition is quite large relative to the inertial forces present in the
composition as it leaves the exit from the outlet orifice and so surface
tension quickly draws in the boundaries of the flow to form the
approximately cylindrical jet followed by the large irregular drops.
25 Increasing the delivery pressure accelerates the flow through the
outlet orifice and it is supposed that this brings the inertial forces more

into balance with the surface tension and so produces a longer, wider and

more planar, (ie flat) flow as illustrated in Figure 2. Once again the flow



litres/mnute or nore) and this leads to a surfeit of conposition which
wll dribble down a target surface if it is vertical. This sequence of
events i swol2besstisswbed in Figure 1 of the drawi ngs. The tcusppaswoge®f the
fl ows associated with the spraying apparnatus is not properly understood,
but it is supposed that at pressures below 2.5 bar, the surface tension of

the comosi BeorinitalfY' ¢S sraet Hotutlanes, ofhiche ash s puisRoneRhSs taRiedsl "
surface tension quickl dr% i+ tgﬁgﬁ% nq;? €S o fr} f wﬁg forrrb}he
appr oxi mat e?%%%rgrnd?rﬁgﬁm% @? ol | gy ﬁ@loﬁarégqgre | ar o8 o0&

I i i . d s t t
gPﬁ Cce ancifniEruE M@ IBRRL oRSe Y SEnaiRRYYRL Rl T HIE D

; . . .

oo (1 clpphfia® Pedifed T relu Ry SfaRiCAUGE AgRinLRIFIdort O sBRLAID! &
initiallsy d%tﬁ gg@%r badngriERSeWNoPE S eh it eisaMcYr6AH 188 olBlcE OTURY g€

presunmabl y ace tension before the flow again disintegrates into

| arge dropsyidhefidhsicahass atdvensahh¥raxacaltsroat sarfacBevhbmupmrsitpigsiesy ed
the relatively planar flow having a wider front spaced at a greater and

therefore mpsgiFeneeniifgtcahpbeiivm bf ondiie similheto thbses obtaaedfusing acan be
traversed across a target surface whereupon it applies bands of coating

conposi ti ontygficali sthhd pamit! lrushoof rage3 0hmat nediths iTwrafdrgpitcatovddes la pai nt
brush of say 30 nmwi dth. Therefore it provides a usable but relatively
sl ow coat i ngsghlebas sclatifvel helatgldoating proesssire is i ncreased to over 3 bar,
it is supposed that the inertial forces and surface tension cone into
cl oser 19al ance wift thet delivesulpreshse ishiacpeasedr tof byer i densittis siproed
approxi mately paraboljic fantail as illustrated by Figure 3. I Nng pressures
above 3.5 bt theijigertial forces and surface tension come nto closer balance wit
the result that the planar flow widens to give an approximately parabolic
fantail as illustrated by Figure 3. Using pressures above 3.5 bar, this
fantail can reach widths of over 100 mm before it to breaks up into large
15 drops. Such widths correspond to quite wide brushes, so provided the
composition is being sprayed at a useful volume per minute, the
composition can be applied very quickly across a target surface. As it -
leaves the outlet orifice, the fantail comprises a homogenous distribution
of the composition which is important for acceptably uniform coating, but
20 it not known whether the fantail comprises an integral sheet of liquid or
an atomised mist of closely spaced fine droplets or possibly a
combination of both.
Finally, increasing the pressure to somewhere between 4.5 and 5
bar causes the flow to break up close to the outlet orifice. This causes the
25  expelled composition to form very large drops very quickly as illustrated
in Figure 4. Such large drops give very inhomogeneous coatings often
characterised by the appearance of streaks. It is supposed that the inertial

forces now greatly exceed the ability of surface tension to control the



fantail can reach wi dths of over 100 mm before it to breaks up into |arge
drops. Such widths correspond to quite w de brushes, so provided the
conposi t iwo 2065/das8emg sprayed at a useful volunme per m neCE/EPREVS/06LIEPOSi ti on
can be applied very quickly across a tariget surface. As it |eaves the
outlet orifice, the fantail conprises a honogenous distribution of the
conposition which jLs.i rtant for,.acceptabl iformcoating, but it not
known whet h#haR&heOF AReailloWonfrrektnghyi ﬁ?e Pé‘hj(?sﬂBE?aroftﬁﬁtq € ofS &
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sprayi ng of viscous non-New oni an aqueous architectura atlng _
conposi ti onbapshAy BeeeueeSshiddd efpUIRet Bybee&OHIBF edily ﬁ?@ﬁ%]f’ifé?ﬂa}és' ng a
or

hand- oper at ed conpressor. The preferred ranhge of "pressures ng an
opti mum f angmaiateurs. 3.5 to 4.5 bar, though a range of 3.2 to 3.6 bar may be
better suited for use by |less physically strong fenmale amateurs. Sel ecting
an optimum nozz| selgetingt ay otimusn npbzzlavge@netiyt is @ sigphstresttéhalt iso
begin, a nozzle, should be chosen whose outlet exit has major and m nor
di nensi dns suggasted thatetonbegine aciozAle spoeldbeechosengehose outlet exit has
major and minor dimensions in about the middle of the preferred ranges,
say 0.33 mm and 0.75 mm respectively and then the delivery pressure can
be varied stepwise from 3.2 to 4.5 bar to investigate how the flow varies
with pressure in this range. If a flow of greater width is preferred, the
15 nozzle should be replaced by one having an outlet exit whose minor
dimension is less than 0.33 mm so as to increase sheer and consequently
reduce the viscosity of the composition being expelled. This increases the
speed of expulsion and the width of the flow presumably because the
inertial forces in the system increase with the velocity and so surface
20 tension is more easily overcome to yield a wider flow.

Conversely, if a narrower flow is preferred for say coating narrower
items such as door or window frames, the minor dimension of the outlet
exit should increased to more than 0.33 mm thereby reducing shear and
retaining more of the viscosity. This decreases the speed of expulsion and

25  the inertial forces and so presumably surface tension is better able to draw
in the width of the flow.

For ease of spraying, it is preferred that the viscosities at 22° C of

the compositions should reduce to 0.015 to 0.5 pa.sec under high shear,



say 0.33 mmand 0.75 mmrespectively and then the delivery pressure can be
varied stepwise from3.2 to 4.5 bar to investigate how the flow varies with
pressure wo 2béwmEsseange. If a flow of greater width i s prefr@reedjoossse nozzl e
shoul d be replaced by one having an outlgt exit whose m nor dinension is

| ess than 0.33 mmso as to increase sheer and consequently reduce the
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spraying, it 1s preferre at the viscosities at 22 C of the conpositions

shoul d reduggyhoTHeho Pﬁaﬁe%lﬁ@elﬁ@ﬁoﬁﬁg%f *K%rél?ﬂ@,a(}eiﬁi‘arg/ e st e of
10 000/ sec as neasured by an I'Cl Cone and Plate visconeter "as described in

ASTM Test D@ﬁ%ﬁ-plﬁﬁes }!@Vﬂng a1 Hdtipt géﬁraadntdfajmhhe corrposi tion shoul d have
an extensional viscosity of below 0.4 pa.sec and especially below 0.2

pa. sec when neasDeivaycol thagotpasitéomp vie advieaude spsirbah off ahhlel_eldd?ﬁk%
Caber 1 Instruction Manual avail able from Therno Haake (International) of
Kar sruhe, Gto tlanputiet orifsiengagratse batesefhldy iengplayedrtot gaterneharascositof
3mm Delivery of the conposition via a plenumupstreamof and |eading to
the out et ofitheceomposaien ivetheaegidny adnihieoputiet.o Pyofesablyt itee vplevosi t y
should have a dimension transverse to the flow through the nozzle of from
0.5 to 3 (especially 1.3 to 2.7) mm and a length of 0.2 to 4 (especially 0.2
to 3) mm. Most conveniently it should be cylindrical and of about the
same transverse dimension (ie. radius) as the major dimension of the
15 outlet exit. Increasing the transverse dimensions and/or decreasing the
longitudinal dimension of the plenum decreases the shear and loss of
viscosity leading to a slower speed of expulsion from the outlet orifice
and a narrower flow. Conversely, decreasing the transverse dimensions
and/or increasing the longitudinal dimension increases the shear and the
20 loss of viscosity leading to a faster speed of expulsion from the outlet
orifice and a wider flow.

A preferred outlet nozzle geometry comprises a plenum terminating
with a hemispherical end which is blind except for the outlet orifice. The
orifice is preferably defined by the notional intrusion into the hemisphere

25 of a wedge shape consisting of two opposed mutually inclined planes
which meet to define a notional leading edge inside the plenum. The

leading edge in effect defines the major dimension of the exit from the

outlet orifice. The maximum minor dimension of the outlet exit is defined



of the conposition in the region of the outlet. Preferably the plenum
shoul d have a di nension transverse to the flow through the nozzle of from
0.5 to 3 wepemmilsdshy 1.3 to 2.7) mmand a | ength of 0. 2pcwEb2iespszes al |y
0.2 to 3) mm Most conveniently it shoulid be cylindrical and of about the
sane transverse dinmension (ie. radius) as the major dinension of the outlet
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into the hem sphere of a wedge shape consisting of two opposed nutually

inclined pl@Banghirch %ﬂ;‘@ﬂel PlAIRS bifiger® RO ULSHBAM SANIAL SIES AR SetHhe

pl enum The | éading e in effect defines the major dinmension of the exit
from the oucketinal blare. Thee"epninalnplaneor oflitheNsémisgHert e e kfcudxi t s

defi nedby the nmaxi mrum di stance between the inclined planes as they enter
the hem sphelaheaf mddusokqubk tpltke vadiuthef tleagprerarsd whidletlabhgniisphéred at
into the plenum an angle of from25 to 55 (especially 35 to 45).
Pr ef er abl y, fortns halddi ng edge intrudes to a point either lying on the
"term nal plane" _of the hem sphere or lying on a parallel plane either just
upst redf or j ust Wdswastheeaviedge tshape epensitdiepl nmdurthies theer thedermimale” of
the hem Sphpel[dgeigf %hhee h%&lgi%ij)ixg;e, the outlet exit has a projected shape which is
elliptical. If the wedge penetrates further, the projected shape is that of a
curtailed ellipse whose ends are defined by the cylindrical part of the
plenum and so are curtailed and have a smaller curvature than would be
15 the case if the shape were truly elliptical. The smaller curvature is more
likely to give an even coating and in particular, the coating is less likely to
contain streaks. Preferably, the parallel planes should be no more than 0.8
mm upstream or downstream of the terminal plane.
The portions of the mutually inclined planes of the wedge shape
20 which are within the hemisphere together define two opposed mutually
inclined surfaces which are essentially semi-circular. This means that
composition flowing in the central regions of the outlet orifice will be in
closer proximity to a surface of the outlet orifice for a longer period of
time than composition flowing in the lateral regions of the outlet.
25 Composition in the central region will therefore receive more shear in the
outlet orifice than composition in the lateral regions which may

compensate for the fact that composition in the central region may have



pl ane of radius equal to the radius of the sphere of which the hem sphere
forms half. Were the wedge shape penetrates no further than the term nal
pl ane of wbeokwmmssphere, the outlet exit has a project edcsEep@swhs7eh is
elliptical. If the wedge penetrates furtiher, the projected shape is that of
a curtailed ellipse whose ends are defined by the cylindrical part of the
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surface of the outlet orifice for a longer perio t n conposition

flowing in thaethetBimbef &0]2288 refatietothd plenuﬁe,nm@Pfédig@ dimehbRrseaer al
region will therefore receiveé nore shear i'n the outliet orifice than

conposi t i omatrertitieall bgtefal guidahossitwisi piopameyd chapapIedrsviepse Hiehswinst hat
conposition in the central region nay havereceived | ess shear el sewhere. It
i s possi bl éd bbout Bi ®© dOnparsathicotraassesesdimensiens iofothe plerenhembéous
coating of a target surface. In order to mnimse any pressure pul ses which
m ght ari sdehgnbe Brteg2) fpretferably @y 8 viron, the nozzle can usefully al so
conprise a |large chamber upstream of, and in conmunication with its plenum

Provi défl that tHa shghmement ohithe negzie, iteist additiongllynprovided witdcase

di . . :
frenstons a%&?liary (preferably circular) orifice upstream of the plenum which

receives composition under the delivery pressure of from 2.5 to 5 bar and
directs it towards the plenum. The preferred transverse dimension of the
auxiliary orifice is from 0.8 to 1.5 mm, its preferred length is from 1.7 to

15 2.3 mm and the pressure drop across the orifice is preferably from 0.5 to 2
bar. Preferably composition flows from the auxiliary orifice into a
chamber of large transverse dimension as described above and then into
the plenum. The use of this auxiliary orifice and large chamber can
increase the width of the laminar flow expelled from the main outlet to

20 well over 120 mm, often reaching over 400 mm. This provides an
extremely quick coating process.

An unexpected advantage of the refined nozzle is its resistance to
blockages. Most aqueous paints are at risk of containing a small
concentration of unwanted agglomerates of pigment or opacifier barticles,

25  usually agglomerates of 200 pm or greater where pm equals 10 m.
Agglomerates can accumulate in a nozzle and block its outlet orifice. It is
supposed that the conditions of shear in the refined nozzle are sufficient to

break down the agglomerates.



not critical but for guidance, it is proposed that its transverse

di nensi ons be about 5 to 10 tines the transverse di nensions of the plenum
and its |lwoQobs/hssed to 20 (preferably 6 to 8 mm In a refrinresmsnos7ed t he
nozzle, it is additionally provided withsan auxiliary (preferably circular)
orifice upstream of the plenum which receives conposition under the

delivery pressure of from2.5 to 5, bar d directs it towards the plenum
The preferred tr&hB¥elaeogs vehis lgﬁt P%gchﬁh?l alapceetyesn; ther msatial 8 t o
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aggl oner at es prgnent” or o ler particles, usually agglonmerates of 200

mm or greatgy WG BSAMS (b0 2B c%Mi@@rm@%h@%%%%f%ési&@

nozzl e and bl ock its outlet orifice. I't is supposed that the conditions of
shear in theretiyigboh el lcon@psitbhf tocivemér, tel bilrakeigtvityNef a paint to

aggl onerates. @ her” factors which m ght affect the bal ance between the
inertial foraies Hertesuvdrdatton el isorfasadehbmrefioreeldbm W gidvtioad ptabnl ity
of the expelled flow are of course the size of the surface tension itself
and t helodendldsy anthitbetucalnpaisits wdH. h:Bet & sarfacddeasiimed2y Ct inetheorgrigex

of 23 to 45 N.10”/m.

Density is strongly influenced in the architectural coating
compositions by the concentration of heavy inorganic opacifiers such as
rutile titanium dioxide (which also serves as a white pigment) or of

15 coloured pigments or extenders such as chalk or clays. Pigment and
extender concentrations are carefully chosen to give a colour of precise
hue, chroma or lightness, so varying their concentration merely to adjust
density is seldom practical. In short, density cannot be significantly varied
without unacceptable consequences for opacity and colour. Generally the

20  density of an architectural coating composition is from 1.01 to 1.6 kg/litre
and is usually 1.01 to 1.2 kg/litre for woodstains and fungicides and 1.2 to
1.6 kg/litre for paints if dense pigments or opacifiers such as rutile are
needed. Solid contents of the coating compositions can therefore be from
7 to 12 wt % for woodstains and fungicides and up to 70 wt % or more for

25  paints.

This invention also provides apparatus for the airless spray-coating

of a surface with a viscous non-Newtonian aqueous architectural coating

composition, wherein the apparatus comprises



formul ati ons used to nake nodern architectural coating conpositions and so
it is not easy to vary either. In theory, surface tension can be reduced by
addi ng dewergentisssho a conposition, but this often increasaP2i08808760
sensitivity of the conposition to water,jgeg. the sensitivity of a paint to
rain. Hence, variation of surface tension is seldoma practical option.
Most architectural paints will have, a surfaﬁe(ieniim(in at Zﬁ_éc in the range
of 23 to 45 N. 10 'aB/ t COBGIINEy CentERERyly PHIJGTeRANMEE, t Huckener t 2ad ur al
coating conpositians by. t?e concentrati on of hea i horgani c ppacifiers
such as rutile ti tlﬁgf?ﬂhea Sx FRRSTWA LR 4 sBl%‘@PU{% ég'eé, wiiPael réneﬁ‘ﬁé or
of col oured pi gments[ or, extenders such as chal k or clays. Pignent and

ext ender concentraﬁ%%ﬂgergre carefully chosen to give a col our of precise

hue, chroma or |ightn SO, yarying. L.r._eeongen i.on. nenely to adjust
density is sel donﬁgﬁagé?‘%lgl 1% Fﬁnﬁﬂ%ﬁc%ﬂgéngﬁ‘?ﬂlﬂ?a%hg{alﬁg SPSn‘f‘%PB‘éEﬁW
varied w thout unacc nsequences for opacity and colour. Generally
t he den\gglty of anaaglr%ﬁﬁ?géﬁg(régl coating conpositionis from1.01 to 1.6

koilitre and is ushald HaddQhefred dofiBhdshi @abAbloBPdRRII AAIpTdiaglel des

and 1.2 to 1.6 kg/Titre for "paints | ense prgnents ~or opa rs such as

rutile are needed.of99bhfl23PH SHa$ a8l t he coating conpositions can therefore
be from7 to 12 wt % for woodstains and fungicides and up to 70 wt % or

more for paints. ®)ig Pﬂy@mé OR]@dseovRneY il hapelRasés prEsfurbh Erath LIRSS
spray-coating of a'surface with a viscous non- New oni an agueous

architectural coatdomgaitemioshé raige Wdesoed 0 bdre apparatus conprisesa) a

cont ai-ner containing a binder polyner, thickener and ingredients chosen

from pi ghenwderelyes genpaatién e pnessure by the hand compressor enables
composition from the container to be sprayed from the outlet orifice.:
Preferably the pparatus also comprises an auxiliary orifice upstream of the
outlet orifice and conduit means from the auxiliary orifice to the outlet
orifice so that composition can be passed through the auxiliary orifice

15 before being sprayed from the outlet orifice.

Although this invention is primarily intended for use with hand
operated compressors, if modified, it could make use of pressures
generated by low pressure domestic compressors if they are able to
generate pressures of 2.5 to 5 bar.

20
Measurement of Brookfield Viscosity:

Brookfield viscosity was measured at 22°C using a Brookfield
Viscometer, Model HA as supplied by Brookfield Engineering
Laboratories Incorporated of Middleboro, Massachusetts. Essentially, a

25  Brookfield Viscometer comprises a rotateable spindle which carries a disc
which, when performing the measurement, is immersed into the coating

composition about 10 mm below its surface. The composition should be



extenders, b) a nozzle in comunication wth the container and conpri sing
an outlet orifice c) a hand-operated conpressor capable of generating a
pressur e wO 2bo6os95 to 5 bar and d) a pressure rel ease pealpreooshigrho
rel eases pressure fromthe container in jshe range 2.5 to 5.0 bar whereby
generation of pressure by the hand conpressor enables conposition fromthe
container to be sprayed fromthe out]et orifice., Preferably the 8 ar at us
al so conpri BERViIgeddnxa cyhingrisal jqondaings heying 6f digmeetgtioreat loast 100 mmi
conduit neans fromthe auxiljar rifice to é\}? outlet orifjce so that
conposi t i onS@ &R IPEVEHS SEPTE t O §Y} ﬁleo?(i’l?tﬁgberb‘é(ﬂ fe being
sprayed fromtheToutI ?t or'hfi ce. Altho tBi s inventi gr% IS gri marily
i ntended for uselQRFINIHS 86@?3%‘&?%@%& 8 RUIDPFCS 0 thiSedesariPiQiy & make
use of presgur at b oW, pressure donesti.c, C ressors.if they are
abi e to” gent RORRFRERE ESrhale ¥ R3S, iniRIe] il AIE SPomrosipn o
Vi scosi ty: ok{. Vi | I | ookfigl d
Vi soometer , Hipas e sk PRERR G SB3 A Rn i dRA MR P R P BBRIR e
| ncor por at egl,; : OQR)Q , : -1al Ly 1.a;Br '
Vi sconet er %Bl%i;élwslgei? a r%?a{:to ewgmaggﬁ%%%urﬁ C c%?r‘%]%!s(;halsgicggﬁ t?gﬂt,o when
perform ng kereRBASHIRTRI ferms of THEF it Of &Hf}td I fif bout
10 mm bel ow Jial_tgrs sur#tf[:lce. 'Ighe cgnposiv'?%)bns t?ﬁlouf?%ep o&?‘g%lg%;i@%g dtclzfy ilr})gri cal
contai ner hayhfigr thedbpeRiiRin 6f aahultgsisdr sHRifiRd B9 Brodleiddoi d errors due to
the proximty of the container walls.
10 This invention and a preferred embodiment will now be illustrated
with reference to drawings of which:
Figure 1 is a diagrammatic representation of an outflow expelled
from the outlet orifice when the delivery pressure is below 2.5
bar.
15 Figure 2 is a diagrammatic representation of an outflow expelled
from the outlet orifice when the delivery pressure is above 2.5
bar.
Figure 3 is a diagrammatic representation of a fantail flow expelled
from the exit 2 of outlet orifice when the delivery pressure is in
20 the optimum range of 3 to 4 bar.
Figure 4 is a diagrammatic representation of a flow expelled from
the outlet orifice when the delivery pressure is above 5 bar.
Figure 5 is a front elevation of a nozzle according to this invention,
Figure 6 is a section through the nozzle on line A-A in Figure 1,
25 Figure 7 is a section through the nozzle on line B-B in Figure 1,
Figure 8 shows on a larger scale the zone around the hemispherical
end and wedge-shape shown in Figures 6 and 7.

Figure 9 shows a modified outlet orifice on larger scale.



To performthe neasurenent for the purposes of this description, a
Brookfield No. 3 Spindle is chosen, imersed into the conposition and then
rot at ed awvoBo@nkfseel d Speed No 10 for at |east three revolrmre@ssos7éhe
spindle is coupled to a torque neasuringgdevice which is calibrated to
express torque in terns of the viscosity of the conposition either directly
or after the operation of a multi.plier s i f.ied hy Brookf.ield. This
invention and a %ﬁroeﬂ“é‘ﬁﬁéd?ﬁg‘ﬁm%tlcﬁe yenfonjgisestion aid Anef er ence
to drawi ngs of which: Fi llll‘e 1 is a diagranmmatic representation of an

out f1 ow expel | ed f]1a5gﬁrt§f% Butlet orifice when the delivery pressure is

bel ow 2.5 bar. HR.,gure ihs..a. dia i c_renresentat.ion. of .out fl ow
expel l ed fromt h%%%?llﬁt équviv§ ggg%r%ﬁgggﬁhgctggﬁp\ﬁepgugﬁgggaw ‘fglva?&fve 2.5
bar. Figure 3 is ah(ggeagr anmatic representation of a fantail flow expelled
fromthe exit 2 of "outlet orifice when the delivery pressure is in the

opti numsrange of 3 to 4 bar. Figure 4 is a diagranmatic representation of a
flow expelled fromthe outlet orifice when the delivery pressure is above 5

bar. Figure 5 1 Figuké aMinRHAYA RN eo Al GwaLL 8F dofifpd bl geleent | on.

Figure 6 is a section through the nozzle on line A-Ain-H gure igure 7
i's a sectiofiohheQi0P dfhen A ordfict ivikich Bhape Fé 981MR &xpEi@dr K h@nSipaws on

a larger scale the zone around the hem spheri'cal end and wedge-shape shown
in Figures delangy7prdssots ¢s Jesholan & .608af.i Oitflotyd el dakf i dnittallariigr

scal e. Figure 10 shows a refinenent of the invention in section and on a
profile which quickly converges into an approximately cylindrical jet 12.
10 Jet 12 is unstable and breaks up into large irregular droplets 13 before
striking tiny zone 3 of target surface 4 which is spaced 650 mm from exit
2.
Figure 2 illustrates the effects of increasing the delivery pressure
beyond 2.5 bar whereupon expelled outflow 21 has an initially divergent
15 flat profile reaching a width of about 30mm transverse of direction the
flow of composition through exit 2. Outflow 21 extends further from the
exit before breaking up into large irregular droplets 22. Outflow 21 begins
by diverging transversely and then converges to a constriction 24 before
becoming unstable and breaking up into droplets 22. Because of the
20 greater width of outflow 21, it would be possible to use it for a
moderately quick coating of a target surface 4a (shown in broken lines)
positioned nearer to outlet orifice 2 than surface 4 and upstream of
constriction 24.
Figure 3 illustrates the effects of increasing the delivery pressure to
25  an optimum range of 3.5 to 4 bar. A flat outflow 31 is obtained which
diverges transversely producing a shape having approximately parabolic

boundaries 35 and which remains stable until it strikes target surface 4.



| arger scale. Figure 11 shows a nozzle connected to a coupling for a
delivery hose. Figure 1 illustrates the shape of outflow 11 of conposition
expel | ed woameamsseo2 of an outlet orifice which shape i ecrErb@sorgrect ed
when the delivery pressure is less thanig.5 bar. Qutflow 1 1 has an
initially flat profile which quickly converges into an approxi mately
cylindrical_jet 1 Jet 12 | s unstable and breaks up, into | arge irregul ar
droplets 13 6fW|1‘iﬂlsP$iﬁl‘PWg3lilﬁ9rezﬁ§ﬁé 9 gver d0femmuby dbe tmiit stiikespaced
650 mmfromexit 2.. Figure 2 illustrates the effects of increasing the

del i very pr@gﬁ?@rlg%%%d 2.5 bar whereupon expelled outflow 2 1 has an

o ot et o€ ol BAERTRGA, ) oShrBi SRER SiEGRGL
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Becauseof THACSrooibt iy JERenft BRHF Suresy isliiagtie gt LhBa b Byl
for a nnderﬁogjr%%;%g g;&]egggfdr@qt Féaﬁe%%?l?{eg sgl‘{a{(]:@% 4a (shown in broken

| i nes) posi near to outlet ori an ‘surface 4 and upstream of

constriction 24. Fimigifleds Ishownd it elohlRIefdtRst HI0h pRGERRY BB2LIE 50

delivery pressure toan optinmmrange o .5 t0 4 bar outflow 3 1

i s obt ai nechaWinghopéiekdSsa féalin aios fledgpripednghateSHRRFh IR (49shown,
approxi mately parabolic boundari és 35 and which remains stable until it

tsL re i r?fm t ;’i[igglt? ﬁvtkrgfs &rés Bouhdedvbyt muntially dncBhed plages 83 bt Aovest JRGwhM by
10 1n Figure &, planes 51b intrude through hemispherical end 54a of plenum
54 so defining exit 52a to outlet orifice 52. The inclined planes subtend an
angle of 40° and terminate in a notional leading edge 51c¢ lying in
terminal plane 54b of hemispherical end 54a. The distance as shown in
Figure 8 which extends between points 52¢ and 52d on inclined surfaces
15 52b as well as on hemispherical end 54a extends transversely of the flow
of composition through nozzle 50 and defines the maximum second or
minor dimension of exit 52a. Leading edge 51c extends transversely of
the flow of composition through exit 52a and is also orthogonal to the
second dimension of nozzle 50 and so when it is within hemispherical end
20 54a, leading edge 51c defines the first or major dimension of exit 52a.
Hemispherical end 54a of plenum 54 is blind except for outlet
orifice 52.
Nozzle 50 has a large chamber 53 (shown in Figures 6 and 7) which
communicates with and is upstream of plenum 54. Large chamber 53
25  communicates with a connector 55 adapted to receive a hose (not shown)
through which architectural coating composition under a pressure of 2.5

to 5 bar can be delivered. Large chamber 53 smoothes out any excessive

pressure pulses and directs the delivered composition into plenum 54



target surface 4. Figure 4 illustrates the effects of a delivery pressure
beyond 5 bar whereupon expelled outflow 4 1 still has a flat profile as it
| eaves owvbebosamnbsdsbce 2 but it is unstable and it qui ckipgTdirseoshesye@t es
into large irregular droplets 43 long bepore it reaches target surface 4.
Figure 5 shows the front elevation of a preferred nozzle 50 having openi ng
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52a. Leadi ng edge 51c extends transversely ow of “conposi ti
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50 and so when it is within hem spherical end 54a, "l eading e c defines

the first oof nhieothethisphei®namd Bt 2 acylHedrisaN§idre abr ahe ?‘F@'x Rlgenum
54 is blind except fonoutIet orifice 52.yNozzI e g,(') has a | arge ]%ﬁanber 53

o 12 e s o o S e,
recei ve a hoem {lmotrushellipticahsbaps andi sschhave hi lessdrucatvacoet whicle eepass ti on
under alopr etf)sruerd%c%fth%'tgndency for a coating té be streaky. The minor diameter of
the curtailed elliptical shape is the maximum minor dimension of the exit
whilst its curtailed maximum diameter is the major dimension of the exit.
Figure 10 shows a refinement of the embodiment shown in Figures
5 to 9. In Figure 10, two part nozzle 60 has plenum 64 which is shorter
15 than plenum 54 shown in Figures 6 and 7. Plenum 64 receives
composition under pressure from a larger chamber 65 which in tumn
receives it after it has passed through auxiliary orifice 66. Larger chamber
65 and plenum 64 together serve as a conduit for conveying composition
from the auxiliary orifice 66 to outlet orifice 52.Auxiliary orifice 66
20 reduces the tendency for blockage by agglomerates in the composition
and also results in a wider fantail. |
Figure 11 shows how a nozzle such as nozzle 60 in communication
with a connector 67 can be joined by a coupling 69 to a delivery hose (not

shown) push-fitted over the end of coupling 69.

25

The nozzle may be moulded from a thermoplastics material such as

polyacetal or polypropylene.



to 5 bar can be delivered. Large chanmber 53 snpot hes out any excessive
pressure pulses and directs the delivered conposition into plenum 54from
where it woes@nisdspough outlet orifice 52 and its exit Pea/Hreoosnes7ge as an
outflow 31. Opening 5la and exit 52a arejl ocated in a protective channel 57
defined by shoulders 58. Figure 9 shows on a |arger scale the projection of
the shape of the exit from nodified outlet orifice 5 Qutlet orifice 52x
is defined by a pai lﬁ]@flnﬁﬁflﬁﬁﬁlw fprber Hi‘@tﬁtﬁﬁeté}’ a}ﬁ éﬁl%‘ﬁ(i%g“'x@@%ﬁ- t he
term nal plane of the hem sphere and into the cylindrical part of the

pl enum so conferring a curtailed elliptical shape on ends 59x. Ends 59x are

inset fromthe true elliptical shap% hﬁve a | esser curvature which
serves to reduce the tendency for a i Et be streaky. The m nor

di anmeter of the cyrtaj | 1L RLI i:S _t I i.0qr di nensi on
of the exit whils f‘ﬁé&iﬂ% %&hfig}gé @ﬁﬂ}%néﬁ%t‘ggo%ﬁwﬁg} BRGNS on of
the exit,. FiLgys i t i in FEigures 5
to o, In° i Gy (Oep(RITUR, HELAORIRE iRk 15 TRBRE W hhe ABYRgta WA 12,
pl enum 54 shgwndi L GRS P i i4 i er
pressure frgm a Itg_rg%?élcﬁa%%e?g%?%vi %}Eé%nmfﬁ?%ﬁggcﬁg?&gegf%g?@ ?Rﬂas
passed throughcAet! ia1 YCIr Uoneeah§- Pladé o@ikc68ieyher (662 apsl set eaushGice

t oget her serve as a conduit for conveying conposition fromthe auxiliary
orifice 66 tensioh @l 36r AR &2d Alexkityasy 10015 ilo@libk. r'EHe cRsolibiRin angdency
for bl ockage by agglonerates in the conposition and also results in a w der
fantail. Fi gupelidd iahw\sliewcentadzer mie uwhids aneard eod@piesscocapableadt on
with a connector 67 can be joined by a coupling 69 to a delivery hose (not
shown) pashgehetatthgpeepressmirendf o tooapllieast @RS bar was fitted. Using the

compressor, woodstain was taken from the container and delivered via a
hose of 10 mm diameter to a nozzle as described with reference to Figures

5 to 10 of the drawings and expelled from its outlet.

15 TABLE 1
Ingredient Weight %
Water 92.7
Vinyl Acetate/Vinyl "Versate" copolymer 4.4
Coloured Pigment 2.3
Cellulose/Acrylic thickeners 0.5
Biocide 0.1
EXAMPLE 2

A viscous aqueous non-Newtonian fence paint was made up by mixing
together the ingredients shown in Table 2. The paint was found to have at
20 22° C a low sheer Brookfield viscosity of 2.0 pa.sec, an extensional

viscosity of 0.08 pa.sec, a surface tension of 35 mN/m and density of



The nozzl e may be noul ded froma thernoplastics material such as pol yacet al
or pol ypropyl ene. The invention is further illustrated by the foll ow ng
Exanpl es. wbX¥dddrR1ES6b A vi scous aqueous non- Newt oni an woo@sTaiPpoosmes7emde up
by m xi ng together the ingredients showpin Table 1. The woodstai n was
found to have at 22 C a | ow sheer Brookfield viscosity of 2.8 to 3.0
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Vi scous aqueous non- onian rence

the ingredi lsna)%%ﬂ’ 'désgﬂB{aﬁ v%('gh -fQFerQl%@fo P%S(\%Ifegti@tc} Fl RGMfe ?fr?év%nogs a | ow

sheer Br ook Iscosity o pa. sec, ensi onal ~ vi SCOSI 0. 08

pa.sec, a suﬁaa@@aw@ﬁ@mqfs aﬁtlat\'/vh@%tﬂsaﬁwa)é réet%a%g@hké hrerfiad) @

sol i ds content O lw % The paint was supplied in a tre contal ner
into which guifadd 300MAELESN h@PRBLR OhtlGeRBicH iththRe@WPEEUTtHe Fviden&e at

| east 4.5 bar was fitted. Using the conpressor, paint was taken fromthe
cont ai ner aofletbkt vaneldnys or dribddggof 10 nm dianmeter to a nozzle as
described with reference to Figures 10 to 11 of the drawi ngs and expelled
fromits outlet. The outflow was di rdcABdLEagdai nst a vertical surface 300mm
fromthe nozzle outlet which it coated with little evidence

10
Ingredient Weight %
Water 88.7
Vinyl Acetate/Vinyl "Versate" copolymer 4.4
* Acrysol TT-615 Associative Thickener 0.5
Pigments 2.9
Wax Emulsion 2.3
Biocides 0.5
Coalescing solvent, ammonia and defoamer 0.7

* Acrysol TT-615 is an alkali swellable acrylic polymer supplied as an
associative thickener by the Rohm and Haas Company of Philadelphia.



of either tramines or dribbling. TABLE 2 * Acrysol TT-615 is an al kali

swel | abl e acrylic polyner supplied as an associ ative thickener by the Rohm
and Haas wWorrp@nsssb Phi | adel phia. CLAIM5S 1. A process forcrhr@snbess
spray-coating of a surface with a viscoyg aqueous non- Newt oni an
architectural coating conposition conprising a binder polyner and

i ngredients _¢ch i@&from pi gnents, dyes, opacifiers and extenders which
conposi tion able for coating vertical surfaces wherein a) the
conposition contains a thickener and b) the conposition is subjected to a
pressure of from2 to 5 bar and then sprayed froman outlet orifice (52) in

EU?? |Zé'wfhéiﬁ’?qftn?éﬁhﬁ%éjeégﬁ?5@%%%%%&%3’%%%% {0 SOR WP PR s iBowtd o
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non- Newfoni an ar chi t ect ural coa I'ng conposi tion o%prl sI’ng’ a’bi‘nder pol yner

and ingredi gl £x380%58 WARR Bb ‘iﬁ@n%%ﬁitaBli@f&fE%ﬁn\,\%%rﬁééﬁ‘ t geémich

conposition is suitable tor coating vertical surtaces ereln a
conposi ti onywdpéia NS an associ ative thickener and b) the conposition is
subjected to a pressure of from2 to 5 bar and then sprayed from an outl et

orifice (52) inag nozkéeofffVsition contains a thickener and
b) the composition is subjected to a pressure of from 2 to 5 bar
10 and then sprayed from an outlet orifice (52) in a nozzle (50) to
produce an outflow (31) of the coating composition, which outflow
has non-convergent boundaries (35) at least until it has formed a

front of not less than least 30 mm in width.

15 2. A process according to Claim 1 wherein the thickener comprises an

associative thickener.

3. A process for the airless spray-coating of a surface with a viscous
aqueous non-Newtonian architectural coating composition comprising a
20  binder polymer and ingredients chosen from pigments, dyes, opacifiers
and extenders which composition is suitable for coating vertical surfaces
wherein
a)  the composition contains an associative thickener and
b)  the composition is subjected to a pressure of from 2 to 5 bar
25 and then sprayed from an outlet orifice (52) in a nozzle (50) to

produce an essentially flat outflow (31) of the coating composition.



produce an essentially flat outflow (31) of the coating conposition.4. A
process according to any one of the preceding C ains wherein the

conposi t iwo 20&/awsed t hrough an auxiliary orifice (66) popatre@anvsybo t he
outlet orifice. 5. A process according 29 any one of the preceding C ains
wherein the conposition has a Brookfield viscosity at 22C of at least 0.5

Pa. sec. 6. prqgcess according to any one t he preceding C ai ms. wherein
the compositi on’t BTQGHSSAGEOFd @na%zppstoﬁilﬁfnféegmg;&%}?lﬁw e 1% ¢ he
formof a slot. 7..A process;accordin . i m. 6~ wWh in the slot. s
essent i al | YENPPHHiorLES HASEGH ?@‘ﬂuggl @ﬁlaﬁ&ﬁ@& OrEIC ?EEZ&@EW&B’C&I iffg to
Claimé6 or ocat .trE}rYﬁ erein the outflow takes the shape of an approximately
parabolic fantail. 97" A process according to any one of the preceding

Cl aims wherein the conposition has a solids content of at least 7 wt % 10.
A process according to any one of the preceding C ains wherein the pressure

i's genenategl by rd&@@'é&%&&i&%ﬁt@?@?ﬁ?@f thelg)re&d?ﬁg@%nﬁqgﬁé LAGHEC any

one of the preceding Cains conposition T's passed through a

pl enum upstd@apbsitionhigaPHBRbkeld viRosity- at R PO 6ER$ 1&xE U siPagdco C aim 11
wherein the plenumis cylindrical termnating in a hem spherical end (54a)

into which a wedge shapeconprising inclined planes (51b) notionally

i ntrudes and defines the outlet orifice. 13. Apparatus for the airless
spray-coatitig oA prenestaceonding ta arysone vfdhegrasediong CRitmnwasrein the
architectural coating conposition, wherein the apparatus conprises a) a
cont ai ner caompdsition s spragied fpahyareoptlehiockfereewldok orifice is in the form

10 ofaslot.

7. A process according to Claim 6 wherein the slot is essentially

elliptical or curtailed elliptical.

15 8. A process according to Claim 6 or Claim 7 wherein the outflow

takes the shape of an approximately parabolic fantail.

9. A process according to any one of the preceding Claims wherein
the composition has a solids content of at least 7 wt %.

20
10. A process according to any one of the preceding Claims wherein

the pressure is generated by a hand-operated compressor.

11. A process according to any one of the preceding Claims wherein

25  the composition is passed through a plenum upstream of the outlet orifice.

12. A process according to Claim 11 wherein the plenum is cylindrical

terminating in a hemispherical end (54a) into which a wedge shape



i ngredi ents chosen from pi gnents, dyes, opacifiers and extenders, b) a
nozzle (50) in comunication with the container and conprising an outl et
orifice (Wdroosmisswohand- operated conpressor capabl e of gemapradosngs7ao
pressure of from2.5 to 5 bar and d) a priessure rel ease val ve which

rel eases pressure fromthe container in the range 2.5 to 5.0 bar whereby

generation pressure by the hand conpressor .enapl es conpositjo romt he
cont ai ner t 6OBPIEPREyY el Hqﬁ@e%%llgs ’6@#1911%]2}' HATUgGs) Angk &gfjﬁ@@oﬂ]@ﬁ? ng to
Claim 13 whereii n tiE.e apparatus conprises an auxiliary orifice (66) upstream
of the out! 8HUSPFIIGE. and conduit means fromthe auxiliary orifice to the

outlet orifice so that conposition can be passed through the auxiliary
orifice before being sprayed fromthe outlet orifice. 15. Apparatus

ot (50 T8 aopmtedls BrbEANS SPE G Eal MR oL S Ao SR
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Claim 15 or rein e nozzl'e contains a p upstre

outlet orifjge.a18 C@Hﬁ?fs@sus according to any one of Clainms 15 to 17
wherein the %ﬁenumter nates in a hem spherical end (54a) into which a

ot L onal 1y i ntrude | e P o A PSAT s CRRSPIC I e
outlet orifice. ingredients chosen from  pigments, dyes, opacifiers and
extenders, ‘
10 b) a nozzle (50) in communication with the container and
comprising an outlet orifice (52),
c) a hand-operated compressor capable of generating a pressure
of from 2.5 to 5 bar and
d) a pressure release valve which releases pressure from the
15 container in the range 2.5 to 5.0 bar

whereby generation pressure by the hand compressor enables composition

from the container to be sprayed from the outlet orifice.

14.  Apparatus according to Claim 13 wherein the apparatus comprises
20 an auxiliary orifice (66) upstream of the outlet orifice and conduit means
from the auxiliary orifice to the outlet orifice so that composition can be
passed through the auxiliary orifice before being sprayed from the outlet

orifice.

25 15.  Apparatus according to Claim 13 or Claim 14 wherein the outlet

orifice comprises a slot (52a).



19. A nodification to an apparatus as clained in any one of Clains 13 to 18
wherein the conpressor is replaced by a donestic appliance able to generate
a pressurwoabodirissw?2.5 to 5 bar. PCT/EP2005/008760

26

16.  Apparatus according to Claim 15 wherein the shape of the slot is

elliptical or curtailed elliptical.

17.  Apparatus according to Claim 15 or 16 wherein the nozzle contains

5 aplenum (54) upstream of the outlet orifice.

18.  Apparatus according to any one of Claims 15 to 17 wherein the
plenum terminates in a hemispherical end (54a) into which a wedge shape
comprising opposed mutually inclined planes (51b) which notionally
10 intrude into the hemispherical end and define the shape of the outlet

orifice.

19. A modification to an apparatus as claimed in any one of Claims 13
to 18 wherein the compressor is replaced by a domestic appliance able to

15 generate a pressure of from 2.5 to 5 bar.



