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This invention relates to testing apparnatus adapted for t ggether
surfaces, .that are intended to be inpervious, are in fact i é?@ us to the
required edegree. The invention has particular but not exclusive application
to apparatus for testing surfaces of buildings and other architectural
structures and their ability, rain. The invention al so
relates to a nethod of test#Hg@gﬁgﬁﬁgéﬁﬁgéégﬂgggﬁg such, an appar at us.
Background External surfacEBSTINGaAN IMPER 2 SISk -qyé; are expected to
act as an inpervious barrier to keep out atnDspherlc el ements, such as w nd
and rain. Unfortunately, it is not uncommon for the structures to fail to
fully provide this protective function. The failure nay be due to poor
construction or workmanship, or may also be the result of inadequate
design. The conmmon entry points f@é@ﬂﬁk¥ﬂ¢ﬁﬂsture and rain are at the
joints of wi ndows, doors, cracks and crevices in walls, skylights and other
openi ngs or entrances. The range of possible entry points for the wind and
rain is of courZls ewendionralaes Wistingapparafus adapeil foritstingswkxitiey swfab%it tmt i al . One
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bui | di ng s a hand- t he standard
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for the hO&&xesttdﬂEnHﬁxed oftﬁstﬂi@&ﬁih}éuﬁﬁﬂﬂhdi@@uﬂﬂan&l@ﬁa&%ui he surface W th water
back and forth for five mnutes. Therefore, the anount of water splashing
on the surface will not be consistent fromtest to test, because it depends
on how the user handles the hose. Furthernore, this test does not
adequately sinulate the effect of real rain, nor does it attenpt to
simulate the effect of w nd. ConseqB8elgraundt his test al so cannot sinulate
the synergistic effect of wind and rain acting together, as it occurs in
nat ure. 2

External surfaces of architectural structures are expected to act as an impervious
barrier to keep out atmospheric elements, such as wind and rain. Unfortunately, it is not
uncommon for the structures to fail to fully provide this protective function. The failure may
be due to poor construction or workmanship, or may also be the result of inadequate design.
The common entry points for wind, moisture and rain are at the joints of windows, doors,
cracks and crevices in walls, skylights and other openings or entrances. The range of
possible entry points for the wind and rain is of course extensive. The cost of repair is

usually substantial,

One established method of testing surfaces the weatherproofing of surfaces is
specified in the standard A.A.M.A. 501.2 (American Aluminum Manufacturing Association).
The test essentially requires a person to spray water onto a building surface using a hand-held
garden hose. Although the standard A.A.M.A. 501.2 stipulates the specifications and water
pressure required for the hose, the user is merely required to spray the surface with water
back and forth for five minutes. Therefore, the amount of water splashing on the surface will
not be consistent from test to test, because it depends on how the user handles the hose.
Furthermore, this test does not adequately simulate the effect of real rain, nor does it attempt
to simulate the effect of wind. Consequently, this test also cannot simulate the synergistic

effect of wind and rain acting together, as it occurs in nature.



A nore detail ed apparatus and test nethod is specified in AS. T.M E 1105
(American Society for Testing and Matemials). In an attenpt to sinulate the
external pressure exerted by wind, the AS.T.M test requires the
construction of a chanber that is positioned up against the exterior or
interior of the surface. The interface between the chanber and surface is

seal ed herneticall g that the interior of the cha C e pressurised.
When the chanbe ’szfeﬁifﬁlﬂpram acS‘Ht"ls%et_g‘ié)‘\sﬁmfﬁl?@‘g?‘fggg{Mtlﬁgmgr essure in the
chanber is (Ara&ice@s&ﬁle%tb?qaédr@ aRYMERASE)Y THgh ddeinpt 1 sitiuts {he Berhal plddife CaUSES
a positive pressure that actst%gal nst the outside surface which sinulates

the pressufETEkey Vg By Ant- il toaf require the gensiuction ef e thambenthat dgposigiorsdnst r uct ed
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exhausting air fromthe chanber to create a suction force on the surface.
Thi s suct i enfareissealedhennatigalishrodhal éng interiagiofithe ghambetranbf presuriesid. Whed on t he
surface, CyReRlnddAloohfEob@bE fe BEAAR. IS AU Gk dinBLRihALEML DY
suction on the 1 nside surface, rather an by applying pressure to the
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the seal ed chanber. It is_also tinme- consumng and costly to construct the
seal ed chatfisepricspedmalpted by gictiohen e inside surfaee; rathes thap Ry apRiyng pressatede it i s

not conveni st,el c : '
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to the present .inventig er.e.is_proyided .an ar at us_adapt ed_f or
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and adapted to direct liquid from sa" Iicijuid sQurce towards, the furface;
consuming and costly to construct the sealed chamber especially for uneven surfaces, an
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once constructed it is not convenient to transfer the chamber to another test location. In
particular, it would be inconvenient to construct a number of chambers for testing the
massive planar “curtain walls” (as the glass-windowed surfaces of skyscrapers are usually

known in the building industry).

An object of the present invention is to overcome or substantially ameliorate at least

some of the disadvantages of the prior art.

Summary of Invention

According to the present invention, there is provided an apparatus adapted for testing
a surface intended to be impervious, the apparatus comprising:
a liquid outlet connectable to a liquid source, said liquid outlet arranged and adapted

to direct liquid from said liquid source towards the surface;



3 a current generator arranged and adapted to generate an air current
towards the surface; wherein the liquidg outlet and current generator are
capabl e of sinultaneously directing liquid and an air current towards the
sane ‘side- of the surface in order to ascertain the actual degree of

i nper vi ousness soéurkat gknattof areamgedindfadapaddl ty gerRitechnajrparrait tavards thy ovi ded with
counteracting nmeans adapted to counteract the reaction to the force which,
in use, is™yBfferated by said air current acting on the surface. The

counteracting Nhéiein MRYiGRRAI dutletlal@ cirfhtentratdr 6@ Gapabie by sibukdnefistygener at or
whi ch generates a secondary air current that is able to counteract said

reaction. fiFecHpmligudandian g curant fowards thesame side ofthe sirfase in prdeniossseains | s
posi ti Onedth_@gét@ﬁ%%eétrﬁm?&woﬁﬁﬁssdeai& SirfBe option for the reaction to the

force of said air current fromsaid current generator which acts on the
surface to be able to be substantially bal anced by a suction force created

by air enter i nOpllic:fPCARIRHnRY! bSAleAERRLR Blactign el ARl poal d

counteracti ng neans I'n € current “genera ei ng provided
wi t h an ai countetast the heactiogito thieifarbe which,dmtisey is gtitmtaihyzaid hinsurentiacinganr out | et
fromwhich_the_.air current is directed fromthe apparatus towards ‘the
surface. P?’@F‘érfaﬁﬁ'l y, in use when the apparatus is positioned adjacent the
surface, the reaction to the force of saird air current which acts on the

surface is able_to be substantially pbal anced by a suction force created by
air entering thgﬁea??b‘ﬁtreﬁf"ﬂ&g ‘P??Pﬁ){?@%g‘f ’I’i‘é{’%‘g}:‘n P4 ".“dW@f“é?“éS"?’V,atqu’f’%Uge when

t he appar a%éh%gaitei aREDhdIrP e Surredi ASQ94b1E R oSiérhadcAd réadtonanount of air
entering the inlet and the amount of air current expelled through the

outl et establishes a state of nmass bal ance in the apparatus such that the

APPR BT S 115 AkortdofEBl JFUR v 26 B bR BRohd Ul et epeCt

to the surface v e the liquid and air current are directed towards the
surface. Psusfage,dtiis ym optien forithe ricadtion toetheifoxderof spid dipeuregntfrom saihepergntand adapt ed
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created by air entering the secondary current generator.

Preferably, said counteracting means is in the form of the current generator being
provided with an air inlet through which air enters the apparatus and an air outlet from which

the air current is directed from the apparatus towards the surface.

Preferably, in use when the apparatus is positioned adjacent the surface, the reaction
to the force of said air current which acts on the surface is able to be substantially balanced

by a suction force created by air entering the apparatus through the air inlet.

Preferably, in use when the apparatus is positioned adjacent the surface, the amount
of air entering the inlet and the amount of air current expelled through the outlet establishes a
state of mass balance in the apparatus such that the apparatus is able to maintain a general
equilibrium position with respect to the surface while the liquid and air current are directed

towards the surface.

Preferably, the air inlet and air outlet are arranged and adapted such that, in use when

the apparatus is positioned adjacent the surface, a substantial portion of the air current being



4 expelled fromthe air outlet towards the surface is able to re-enter the
apparatus through the air inlet. The i et nmay be adapted and arranged for
air to enter the apparatus in a direction that is substantially opposite to
the direction to which air current is expelled through the air outlet.

Pr ef er abl ysxpehesl fegmn the pirentlel taivardsaheasurfages dtde torergntérdhd appareme thoongh ke sane

si de of the - AR aratus. Preferably, the air travelling through the air inlet
reverses diféction in order to be expel l ed through the air outlet.
Preferably, the alr |nIet surrounds the air outlet, and preferably the air

outlet is conce 0 wWthin the air et The S|t|on of said
air outlet may Tdé &ﬂ%@@%ﬂgé a'rtti’)e’étgl ?P?mﬁuﬁ}"é{) Hrepton,| | ow sai d
air outl et tHapis bﬁasﬁhﬁmroppdsas & thOdirdetidn 10 Which\6& Yurrdn® e uéd wm‘ BER airh USE.

Alternatively, the air outlet may surround the air in the air inlet

may be confétftrically located within the air outlet. The air inlet and air
outlet may have circular cross-sections. The air inlet nmay conprise one or
more ducts. The current generator may include a rotatable rotor.

Preferably, thePefarably;thecain inlgtand tize aitroutlet mayhedesatedion ihie amheidentfitheout | et .
Alternatlvgé%nB,he air current generator may be nounted within the air
inlet. Pre raﬁ'y, the liquid outlet is positioned in or in the path of the
air outlet such that the liquid is able t'o be directed tomards t he surface
by the air curren ti. fr.om.the. air.outle ed surface
my Do provi ded PRETIG S pirr Lokl ek ikl drepieln oREs tF e,

expelled through the air outlet.

Preferably, the air inlet surrounds the air outlet, and preferably the air outlet is

concentrically located within the air inlet.

The position of said air outlet may be adjustable, with respect to said air inlet, to

allow said air outlet to be either closer or further away from said surface in use.

Alternatively, the air outlet may surround the air inlet, and the air inlet may be

concentrically located within the air outlet.

The air inlet and air outlet may have circular cross-sections.

The air inlet may comprise one or more ducts.

The current generator may include a rotatable rotor.

Preferably, the air current generator is mounted within the air outlet. Alternatively,

the air current generator may be mounted within the air inlet.

Preferably, the liquid outlet is positioned in or in the path of the air outlet such that
the liquid is able to be directed towards the surface by the air current emanating from the air

outlet.



to guide the flowof air fromthe inlet to the outlet. The apparatus may be
provided with nmeans for increasing stagic pressure within the apparatus.
Preferably, said nmeans for increasing static pressure is provided in the
formof apertures in the surface of said apparatus, said apertures enabling
the air in sai dAraxnplmedlsmfacamybﬁ proyided atithe junetire of theaic batrand hesicovtdet h t he
air inth us, and said apertures being
adjustablg %& S|ze QH%%hﬂﬁe%m§Kﬁ§§ %{prOV|ded with a bl ocking device
positioned generally at the interface of the air entering the air inlet and
| eaving the airoutlet, wherein i d.bl ockj device redirects ortion of
wr ot sa .+t B R e T IS S o oty et TR o ot 1 or

zone at sadpParatib.CPreRfbly, Eﬁ@ﬁemmryncréa&ag @tﬂlﬁlﬁ;‘r@és&t& i Jﬁoﬁ&fdtlﬁime%m/ or
suspendabl e. Alternatlvely, par at us may, esired, be. supported on
a stand. THETHEHEhe YEacedy S%% Rﬂ“ﬁ‘gFoﬁéﬂlwwesamé%ﬁgﬂﬁla“d’éW%@fg%h as an

adj ust abl e;ia) ¥ S ERRMoBInfrRhics® With e ams u{efaan&fm&m&utme thé Siphfing) ect ed
through the liquid outlet. The liquid outlet may include one or nore spray
nozzl es. Amdspidaperipesspeing pdustablgingizeut | et may be in form of at |east one
narrow el ongated slit. According to another aspect of the invention, there
is provided a nethod of testing a surface intended to be inpervious,
conprising the ’§hew§areti1$ mpks provdédgittea bledcﬁrigrdgviapwitia’nulsgeactpﬁwamhe t he

surface; an th at us .t.o us i rect iLd and an air
cur ront -t oNEFHE Qs 05nREE i inbchaf e BE SR He) i i WA 1" e
actual degderize eddirecLpottioniofnirs said msaafaeb cﬁﬂbfmeq:paﬁmﬁreﬁram ty proRide Be et hod,

t he appara$% posgilonﬁd sufficiently close to the surface to enable a
substantia“%?:)?'”t“ﬁ%’;a WiEHRCeAi r current being expel | ed fromthe apparatus
towards the surface to re-enter the apparatus through an air inlet, such
that the anmount_of air entering t he apparatus and the anopunt of ai-r
expel | ed from thes eﬁ&?b’afhﬁta%ar@%%‘&ﬁ?rﬁ@ké’é‘ d/gr uspendablys mass bal ance in the
apparatus that enables the apparatus to nmaintain a general equilibrium
position

Alternatively, the apparatus may, if desired, be supported on a stand.

The apparatus may be provided with a control device such as an adjustable valve

mechanism for controlling the amount of liquid ejected through the liquid outlet. |
The liquid outlet may include one or more spray nozzles.
Alternatively, the liquid outlet may be in form of at least one narrow elongated slit.

According to another aspect of the invention, there is provided a method of testing a
surface intended to be impervious, comprising the steps of :

positioning a testing apparatus adjacent the surface; and

using the apparatus to simultaneously direct liquid and an air current towards the
same side of the surface in order to ascertain the actual degree of imperviousness of said
surface.

Preferably in the method, the apparatus is positioned sufficiently close to the surface
to enable a substantial portion of the air current being expelled from the apparatus towards

the surface to re-enter the apparatus through an air inlet, such that the amount of air entering



with respect to the surface while the liquid and air current are directed
towards the surface. The use of the wogd "surface" herein does not inply
that the surface has to be flat. For instance, the invention is useful for
testing crevices and joints in buildings which may not be planar. The
mention t letappératusanditbeasouat of sirexpsiidé Gomshdmrpparatpeestablishes alstats ofimessnean t hat
the surfa nust .-he tota roof a /or e may be.
The i nveng’e%ﬂce “éthﬁ('ﬂ’pafa&ﬁt}”%cv%gg 0 BrPH | &t ntghaéérgml B%@%&H‘ ro\g/?igﬁs ness.
The requi meth réspec tashel saface whils the ﬁqtﬂmmnmuh:ﬂ ab&in:eetéd iowaidh&le[swfatcie.cul ar
design, for instance by the designer of the building. The invention is able
to test whether the surface has net the required standard. Drawi ngs In

order that the ﬁh@ﬁ%ﬁm&hgﬁﬂa&s&'heﬁafneioéwdtsmmd@méa@ﬂcemhowﬁﬁmnts of the
invention will be described, %l of exanple only, w.th rgf erence to the

acconpanyiBeynstenss the Bvention jjysefil forfegtingsreyices and jeints 1%%1)9‘“‘%}” isRaey 0 vi ew of
an enbodi ig L an@f @ testing: apparatus adapted for testing a surface
intended to be inpervious; Figure 2 is a side cross-sectional view of the
enbodi ment of Figure 1; Figure 3 is a front cross-sectional view of the

enbodi nent of Denpd d i on of
t he enbodi nent —l:)hg“&ggures %&Efafés é&mﬁﬁh%&‘ﬁust ra(%ogssﬁ(ﬁgﬁvsggﬁﬂg‘?% current
and | i qui dueface nilist ctbetly watemprabd amd/mrhdramsﬂﬁogwrmﬁmi Jheinyentionisinoh of t he

nbodi f F 2
;e)ar ? i gﬁgtrﬁﬁ%ﬁggﬁgﬂﬁm%ﬁ% fgnﬁe Dvg&g P a’ﬁﬁgz‘%q%“‘i ?aflafﬁgur ?gne;ésf urt her

enbodi rrentw&fld&s‘ee@magaraamrdagxgﬁfms&hcugaae desighieriof the boitding. after and a
secondary current generataqr; Figur illust rates an Her further

embodi mentinYsRtPThis aPlg R, f,he’éﬁgs afj%‘i‘”é“l?t BRired 5 8?" er further
enbodi ment of Figure 7 being supported on a stand. The draw ngs are not
necessarily drawn to scale, particularly Figures 6, 7 and 8, and are
provided to illustrate enbodi nents of the invention. The draw ngs do not

defi ne mngﬁ

In order that the invention might be more fully understood, embodiments of the
invention will be described, by way of example only, with reference to the accompanying

drawings, in which:

Figure 1 is a cut-away perspective view of an embodiment of a testing apparatus

adapted for testing a surface intended to be impervious;
Figure 2 is a side cross-sectional view of the embodiment of Figure 1;
Figure 3 is a front cross-sectional view of the embodiment of Figures 1 and 2;

Figure 4 is a schematic representation of the embodiment of Figures 1, 2 and 3,

which illustrates how an air current and liquid are directed towards a surface;

Figure 5 is a variation of the embodiment of Figure 2 and which incorporates a

blocking ring which partially blocks the entrance to the air inlet;



particul ar dinmensions required for the invention to work. In the draw ngs
of the enbodi nents, simlar conponents7are nunbered with the sanme nunerals
for the sake of sinplifying the description, but this should not be taken
to i'nply that the enbodi nents need necessarily be of identical design.
Descri ption of Figvotisedurther Rubasdimeént of 4 testing apraratusiwiigh usesaurrent] s a

perspective view-qf ‘@ di ment of a testing apparatus adapted
for testi BrE P 33%£9%§fa?%ﬁ%%?§%§§d to be inpervious, while Figure 2

show a side cross-sectional view and Figure 3 shows a front view of the

same enbodi nent,, The, ti t | y_1ndi d 10, i
adapt ed toltesﬁﬁ%“%ﬁpﬁéﬁééégkﬁﬂ% r%ﬁgiﬁﬁgﬁg?@%bﬁ%V%%8#3$ 5s.a§or exgﬁple,

joints of windows and doors in buildings should have an adequat e degree of
seal ing agai nst_the_el enents sych as wind and.raipn .It is the purppse of
the testing apgagut 8 shows theqther ’ee,mtl"smieég‘ir}q: ﬂ‘é‘?‘}g upporigd pn a st 5 yr £ ace
has been constructed properly to achieve the required | evel of sealing.
Figure 4 illustrates the testing apparatus 10 during_use wherein the

apparat us i s poBietdrayriess azafjonnesasarily deaym to spafecpagtioprly Figugss §ef and. st t he
ability of_th i ks j i ng apparat us
10 is abl 7oL, 2?‘%“%‘%8@%%%@%%%@%%%@%& d\tfwgﬁtd&eggé fol | ows: 8
W nd Si nul matticolar Yinedsions reduired fop tHednventinmitaverk. because the apparatus 10 i s

al so provided with a current generator arranged and adapted to generate an
air current towards the surface 15. In the enbodi nent, the current
gener at or conprin3esdrawingsafalie enibopinmehts, sinithrarapanerts are hamberedwitinthet 0 pr ovi de

a nmeans of directi a current qf.air towards the.surface.1l5.. The current
gener at or *iag“eﬁ?"ﬁ‘?iaﬁg?f thy iake 1 ﬁ?fy‘f’ﬁp’ﬁtdestcm’tb‘ﬁgwt%ﬁ sg’ﬂulgin?t be ©inhe
appar at US,in?lWﬂ:ﬁt&h@érﬁ%dﬁﬁdﬁt@rﬂ&ﬁw%s&dﬁlﬁbb iidenfitdl B&ignf r om whi ch the air
current is directed fromthe apparatus towards the surface 15. The air

inlet and outlet, in the enbodinent, are formed and defined by the
structure of the housing of the apparatus 10.

. Descrintion of Embodi

Referring to the drawings, Figure 1 is a perspective view of an exemplary
embodiment of a testing apparatus adapted for testing a surface that is intended to be
impervious, while Figure 2 show a side cross-sectional view and Figure 3 shows a front view

of the same embodiment.

The testing apparatus, generally indicated as 10, is adapted to test a surface that is
intended to be impervious. For example, joints of windows and doors in buildings should
have an adequate degree of sealing against the elements such as wind and rain. It is the
purpose of the testing apparatus 10, therefore, to test whether, in fact, the surface has been

constructed properly to achieve the required level of sealing.

Figure 4 illustrates the testing apparatus 10 during use wherein the apparatus is

positioned adjacent a test surface 15.

In order to test the ability of the surface 15 to withstand rain and wind, the testing

apparatus 10 is able to simulate these two elements of rain and wind as follows:



The apparatus of the present enbodi nent consists of one passage contai ned
w t hin another passage. Referring to eigher Figure 2 or 4, the inlet
passage 60 that functions as the air inlet is |ocated between the inner
surface of the outer housing 65, and the outer surface of the inner housing
75. The inner surface of the inner housing 75 surrounds an air outlet
passage 70 that fuonctions as the awr %;sllﬁE Thus, it is preferred that the
air inlet surrounds the air outlet; e enbodi nent the air outlet is
concentrically located within the air inlet. It is conceivable, although

not preferred, at . t oppasi te configuration e used where the air
out | et surround?’f’%@agﬁrm g‘%"é”t‘{ateﬂﬁﬁ"a’t‘ﬁ? CAPParpiys ﬁ%ﬁgﬂPﬁqdﬁd g’ﬂﬁﬁ"‘éﬁ?&s be
preferably g&%&%ﬁﬁ%ﬁhﬁ&a&a@t@&&ﬁﬁnéﬁt& b &ir EdRnBtbWar@sHht Sirfact 15.tIAGhee D OdI MENL
of Figures 1 to 4, the air inlet and air outlet are illustrated as having

circul ar crpdediment; theFyrent geRgrgior compgises afpaben of Rartssand fatyresthat sembige Wavi ng a
cireular  dgslge saRCS diBAind alokikn: 6 AP vRAC e Atfloe phape does not |imi t the
function of the apparatus. The cross sections of the air inlet and outl et
may alternatively be square, rectangular or of any suitable shape. In the
enbodi ment, the-qLrL,.l 39vi i J 8 Gyl | L cal duct. .
However, it is gg%g%#e@gg#gﬂgﬁgst th%gzg? @%%{‘ﬁa&?‘?‘ﬂé’ﬁﬁlﬁ%a&e&ﬁ%ﬁ nor e
separ at e duappasates; andnigalsopretided withoarf air outletrfream whick the tir ichrent Ghlinatted frormi r i s

able to enter the apparatus. .The_current. generatar .includes a nmeans,of
gener at i ng HHABPREF E’F%"éﬂffa‘ﬁeﬁs t eaéWB‘Sﬁ“ﬁé’H c, lpéhe§“15’P§1§}§Pt’ PFB"?%}F“’% whi ch
drives a rehdlicthe@by Mk etuchide ofthéRdusing bffthe Bpaiiis Q0.5 9 and engi nes may be
used. The notor nay al so be electrically powered. As best seen in Figure 2,
the air current generator, in the formof the notor 40, is nounted within

the air outlet pagaaRnAQf theheeseitemBodimeitoRBIT B asfEOVdntifnddRAthinTPet us
for novenent of air through the agparat us. In_ alternative enbodi nents, the

ai 1 curr entangfbeigruegs: Refyrmngo sihes Figdros arti the e passaeeion et fungtigns aythele t he
sanme functignyiefis [RubdGetkEiR tY iindr HirBiOBr thd'Gutd BRI 655 and! the Sutéristiice of
embodi ments, current generators may be provided for which the speed of the
rotor is alsheinney hbesingsi5i ddie inngrGurfeneoi the damer haysing V5/sumguprdsad airoptlsiar i abl e
speed appl i i {.at i ed. r. s r
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air outlet, and in the embodiment the air outlet is concentrically located within the air inlet.

It is conceivable, although not preferred, that the opposite configuration may be used where
the air outlet surrounds the air inlet, and the air inlet would in such cases be preferably

concentrically located within the air outlet.

In the embodiment of Figures 1 to 4, the air inlet and air outlet are illustrated as
having circular cross-sections. However, the invention is not limited to having a circular
design, since the actual cross-sectional shape does not limit the function of the apparatus.
The cross sections of the air inlet and outlet may alternatively be square, rectangular or of

any suitable shape.

In the embodiment, the air inlet passage 60 comprises a single cylindrical duct.
However, it is conceivable that the air inlet may comprise one or more separate ducts acting

together to form an air inlet through which air is able to enter the apparatus.

The current generator includes a means of generating the current which, in the

embodiment, is a diesel motor 40 which drives a rotatable rotor 50. Other forms of motors



illustrated in Figures 1 and 6, a twin bl aded propeller has been used, and
a multi-blade propeller may be substituted to produce a stronger current
that may be required for certain applications. Rain Sinulation Rain is able
to be sinul ated because the apparatus 10 is provided with a liquid outl et

t hat i s coamiempiatd may e wed. i Theimbterapayadso(ba electsitadijppwerkd Adleesesetroiti nent , t he
l'iquid outlet isxin.the formof spr nozzIl es 20 .These .spray. nazzles are

| oaat ed. | nEEUR, B e gHicee: SErets, e RGL P Rt & RSt SEBRREF of t ho
testing appaletpdssagd 00. THIMir duentPeher@bgneadete tipetus &2 nove@fi bf iLdrough t he
perspective view of Fi %ur e 1.). The duct 30 is connectable to the liquid
source, whiERPPRERIUY, dn altgrpative eghedimenty the Jir gurent gengrator gay A opRfed Witlkih ei t her

be connect e a@iif16iGh bdbvide tiei@mt kietish o?mg theQir thidGdH t8E Adp¥rahud! BLEIAher
internedi ate parts. The water source maée e an external source or may be a

separ at et amRodypenit currens greratars pabrapedediior Wrishtheigpeetef thesotos deable taour ce of
liquid. The, Lio4i d/@mblciarl Redth aﬁgﬁgdjfo?'gbgiaﬁ? g;sagis Fi&tﬂlhg. Sdrialibiiggk Trom the

| iquid source towards the surface’1n o r ate the splashing effect
of rain onspcaeofthe fotards ustfud fdr siqpuilatiing parizfionini wjndispeedi gn theembodimestor ay nozzl es
20 is illugtrated in Fiqure 4 as dotted lin th map f t he duct 30
t hr ough théiuﬁ%azt?ﬂgﬁ .sq‘laﬁg 6Saptpvé1§/glﬁ%eg ffocgsehefg%sabreg? Epl)sgg’iaf“li g%]nglgl -il;lgégo'r in the
pat h of t heropeller iy besubstitaed geprédice B sttongearcutrbrt that iney bd gunirkdifer catidie t o be
directed towgrds the surface by the air current emanating fromthe air

out | et. al‘i@“’“\"ﬁ’é‘&r ate of liquid output through the liquid outlet is able
to be varied, either manual |y perhaps by controlling the liquid source by a
tap, or through the used of an el ectro- mechanical control device (not
shown). For instance, an adjustable valve mechanism may be provided for
controlling the amount of |iquid ejggptdubiigough the liquid outlet. The

val ve mechani sm may be used in conjunction wth a pressure gauge for
controlling the amount and/or force of water ejected through the spray

nozzles 20. The el SR AABKaRE ulapfiiitud MREEAViAGARIA SHGAL bR WhT Ch

wi Il provide thé functron nention
that is connectable to a liquid source (not shown). In the embodiment, the liquid outlet is in

the form of spray nozzles 20. These spray nozzles are located in a narrow duct 30 that is
positioned across an opening of the testing apparatus 10. (The narrow, elongated duct 30 is
best seen in the perspective view of Figure 1.) The duct 30 is connectable to the liquid
source, which may be a hose connected to a nearby tap. The duct may either be connected
directly to the liquid source, or indirectly through intermediate parts. The water source may
be an external source or may be a separate tank of water specially adapted to provide the
necessary source of liquid. The liquid outlet is arranged and adapted to direct liquid from the
liquid source towards the surface in order to simulate the splashing effect of rain on the

surface.

The liquid spray originating from the spray nozzles 20 is illustrated in Figure 4 as
dotted lines that emanate from the duct 30 through the nozzles 20,

The spray nozzles 20 are positioned in or in the path of the air outlet passage 70 in
order that the liquid is able to be directed towards the surface by the air current emanating

from the air outlet.



This ability to vary or nodul ate the |iquid output enables the apparatus to
sinmulate the variations in rain, sinceigain does not fall at a constant
rate. A timng device or an electronic control circuit may be used to
control the variation of the rate of the liquid and air current generated
by the appar at uShe 8iteref liquideutput Redugh tha diqWil notleSisrsbleat bovaridheitbggpar at us 10 i s

capabl e of _si faneoust y _dir.ecti .fowards the rface both.liquid from
the |iqui dr%aawé{tperaﬁ %gn%gﬁg?l{l%tﬁlf gﬁ'}l& ﬁgﬁcggﬁfé@’ @Hrtoﬂél t@ﬁ?ﬁ‘éﬂfa F&Pat or .

Th gs, t he agpRanidaliconir6] déf&iaabio%}ﬁﬁvln)simin%?dégantdaﬁsﬁmeeﬂgé fabdhanitrh g be Ofor wi nd
and rain inpacyi a syrface sinulfaneous as |t happens in_ nature.

course, t hgp"!b‘{fglr’]‘g'tcﬂ’ét’% %a%%éﬁ‘flﬂuwledﬁﬁgg?qgﬁ&eqﬂﬁg oytlety The Falve o t her
the |iquidnRichdaiieh by beused RtonjiRtdh Géth b Brekdiee gaud RE SontrBllihg tHe alBudtpOr t ant
that the apparatus has the ability to direct the air and water

si mul t aneod8y/gr iesef Heter giected ihropgh thesnsay neezies, 20e T walycmeshanis may bewihd and
1N | MPACLhep8 ol 86 idhwh it B idel APRumd oM GitEne gl ThI Ough the
Apparatus Retérring to Figure 4, the novenent of air through the air inlet
passage 60 and air outlet passage 70 is shown in dotted lines. In the
enbodi nent ..t he..air | t Gl kst t he appar.at.us,in.a direction
which is Sl}%ﬁsstaglrﬁ]{ %’P’F@J ng)%%lédla%\gﬁqtlgqufdhoé&d'? %’gc i %‘ﬁg?pﬁp aﬂ?ﬂ?i@%}‘%ﬁl}a{r&eﬂ%r rent is
expel | ed t hvadatiphs inhreinadince vait Hexts notTthle ata constant eite. aAtimingelevice oranielectronia e

| ocated on the.sane side of.the apparatus. i t.he. ori.entation of

i gur o 4 a<oly BRERGhe v © GHELEE vOIR RA Pifbs A QgL et FLShge 60,

and then npmgatad bjtht kparanand i s re-directed back in a leftward direction

t hrough outl et passage 70. Thus, air travelling through the air inlet
reverses direction in order to be expelled through the air outlet. As seen
in Figures 2 and 4, an inclined surface 80 is provided at approximately the
juncture of the air inlet and the air outlet in order to guide the flow of
air fromthe inlet to the obifuisneousRaimandi¥ing Sipulation

m ni m se turbul ence of air, which arrives fromthe various parts of the

i nl et passage 60, and which cones together at the rear of the apparatus 10.
I n the enbodi nertheappdratgniilas capable ofisimultrmecuisly dirkcing tayardsrtbasyrfaceiotic ur r ent
gener at or

liquid from the liquid outlet and an air current generated by the current generator. Thus, the
apparatus is capable of simulating the synergistic effect of wind and rain impacting a surface

simultaneously as it happens in nature.

Of course, the apparatus may be capable of directing, one at a time, either the liquid
or the air current towards to the surface. But it is important that the apparatus has the ability
to direct the air and water simultaneously so that it can simulate the synergistic effect of wind

and rain impacting a surface at the same time.

vement Of Ai th

Referring to Figure 4, the movement of air through the air inlet passage 60 and air
outlet passage 70 is shown in dotted lines. In the embodiment, the air inlet allows air to enter
the apparatus in a direction which is substantially opposite to the direction in which air
current is expelled through the air outlet. The air inlet and the air outlet are located on the

same side of the apparatus.



follows essentially a straightforward path through the air inlet and out
through the air outlet. There are no cqnpvolutions in either the inlet
passage 60 or outlet passage 70. However, further enbodi ments nmay

i ncorporate convolutions, either in the air inlet and/or outlet, perhaps
with a view to &bimgrhs driengtiornef Figuoa ofa referencss air equesirigtitviapdly theoyghiittlétcul ar
desi gn. Adj I t f e Ar Qutlet Wt espect. Jo the Air.lnlet The
position of H%i&%tygi Arnd)é}llj Inéaikgsl @sﬁ?{ [ usatngtlﬁ rg}ﬁlﬁe{l%&a@glﬂ@éfgf%a Pﬁeecug? Pm?% et.

Ref erring toatlétipgusage 70, Thingair iaveiling chisughghe/dir inlet revhirses tinddhivn fnagd@mebt Wi t hi n
t he outer housi 65, by struts 67 Lch are held in place ing bolts and
nuts. The ieﬁPFZlF‘?ﬁ‘B%PHﬁ arouflel. ?ﬁﬁ%‘m ‘5‘“{3%)5 H@A‘p%ﬁnﬂ’ﬁaé‘ﬂg"é"ég@@tpgv ¢4 al ong
the | ongit udagpedxiraatel§ tefjurichfe fthedir MRYKIdBE HPoutldfth Srdefoyside Re fidwof air
effectively enables the air outlet 70 to be adjusted with respect to the

air inlet, fomfemletobeputist Thenumere ofthsinglined swfpecie o migimige yeulengrpf
instance, WReRntNSrL O Rim 1he Ylidhd phR df theRAS phisORaHd &Jmﬁﬁl dofhel figeBRGRI NG Of
the outer housing 65 (i.e. closer towards the Tight han S|§e I'n the

di agram), tthersangdihe@ppaszivs Y0hat, in use, the air outlet 70 is able to be
positioned closer to the surface 15, which would consequently enable a
greater force to be exerted on the surface by the air current. Simlarly,
the air outlet rMathekmboditmenicl Eggufes i tdv the ait fowtilgthouglethe navent peapefabor (i . e.

closer tot left hand si.de.of the.di a . which, jn use, woul d have the
CiToct of ol FuEReT e P 4t S opd e e SR ol

fid{ ust abi Ib:mqyreaie Adwenypshaions eithér r:hd”i?leﬁ;bd’ssa@?%d ﬂtouu@ttpbssﬁ@smeﬁowﬁ@ed he air
inlet enables the user to vary the force of the air _curre that is

direct ed t(fb\%}FBEmP‘Hjém%‘lﬁsr‘P%‘@‘?g/rP‘?WF GOTVAREOnS g ‘ﬁgﬁ't"’ér,m °F8‘I“ﬁ’ﬁed means

for adj ust lc]ﬁﬂnlgﬁm_ﬂw\ﬁh& tPEbn@bllihe the Rot oDt hrbquilell By R PRGICHIat Rsighe air inlet
may be used. For instance, the 1nner housing 75 nmay be 12 noveabl e
wi thin the outer housing using a rack and pinion gear systemthat would
allow the parts to nove increnmentally, rather than in stepped anounts, and
wi t hout having to disassenble the whol e apparatus. Positional Stability of
the Apparatus |In Use Adiustahility ofithe AinQuilehWith RespeetiTo thendis Irtléton wi || have a
particul ar advantage when it is constructed in a sufficiently conpact
housi ng, and with sufficiently |ight-weight conponents,

The position of the air outlet is adjustable with respect to the air inlet. Referring to

Figure 2, the inner housing 75 is adjustably fastened within the outer housing 65, by struts 67
which are held in place using bolts and nuts. The inner housing 75 is thus able to be
positioned selectively'along the longitudinal axis of the outer housing 65. This adjustability
effectively enables the air outlet 70 to be adjusted with respect to the air inlet, either closer or
further from the surface 15 in use. For instance, when the inner housing 75 is positioned
closer to the opening of the outer housing 65 (i.e. closer towards the right hand side in the
diagram), this would mean that, in use, the air outlet 70 is able to be positioned closer to the
surface 15, which would consequently enable a greater force to be exerted on the surface by
the air current. Similarly, the air outlet may be retracted further into the outer housing 65
(i.e. closer to the left hand side of the diagram), which, in use, would have the effect of
lessening the force of the air current on the surface. This adjustability of the position of the
air outlet with respect to the air inlet enables the user to vary the force of the air current that

is directed towards the surface.

In further embodiments, more refined means for adjusting the position of the air

outlet with respect to the air inlet may be used. For instance, the inner housing 75 may be



to enable the apparatus to be portable or readily transportable.

Enbodi nents of the apparatus may be supported on a stand of sonme sort.
However, those enbodi nents of the invention which are portable, or at |east
easi lI'y suspendabl e or transportable, would be particularly advant ageous,
because t h&woseablewithin t oistar hausing ssingn taek andpinich grarsystem thaawyuldrioatiees,

consi st of y f ace Bor .exa e he Ssi v | anar "curtain
wal | s" of 8%%@%??%@8’\% gmg{ljﬁ dther thagin sf?fng%:?ﬂé% "sanviqg“ﬁ@gu%aaglgg?oo be tested

f or weat hedispssaoble thg whole apparstas.n enbodi ments, particularly those that are

| i ghtwei ght, portabl e and/ or suspendable, the act of directing an air
current towards a surface creates a problem because the air current has a
tendency of forcing the apparatus away fromthe surface. This happens
because the reaction to the force which is generated by the air current
acting on the surface, has-EHOIUSAPHREG VGAPRIMUSIRSSGppar at us away fromthe
surface. This problemwould arise particularly in those apparatus which
direct very strong air currents towards the surface, and/or are
sufficiently |i dhepeseghembadiment phthemveritign will baye e pyrtiowltradvantagp whemid isr eact i on
to the for ' r .ef cal J l: he
mvent i on, pRg etk a3ty Elpc UGG, BhFi Rty SRR oo 1°,
count er act t¢ émebledizcippoatus © belpertdhie araeadily chnspertalen Embbdichetity of fhe apparatusur r ent
acting on the,surface, In_.the.enbodi t of Figures,.l to the..

count o act S PR ERRRLon S o Rk ot B e eSS he BERI pr ovi ded
W th the aiwhidhikreporfablssagelessdedsily aispdndi¥ie aitransportabié, evonldilepantioplanyat us and
the air outl et passage 70 from whi %Q%&he a]ifr c%{rent is directed fromthe
appar at us 26VRAgE0usPEcauss the syrtages of yyldings i, petpsied Mavy MIP4Ty dpstagpes, fAngist

conf i gur at iogp BirdeSsudRRGfdal Skbr aRarkple, kitWadssiViSinak RQrBRRAIS 3fEldsswitlidwéd oned

adj acent the surface, the force of the air current emanating fromthe air
out | et pasSadeesof skyssrapers Hevld haye to he tesfed fos eatherprogiing. t o be substantially
bal anced by a suction force created by air entering the apparatus through

the air inlet passage 60. The suction force is achieved because in the
enmbodi nent, t he Inpstain engfodimentseparidquianly thosethat are lghtw¢ight, pertable ed/rount  of

air curr e“tsuﬁ?é{?cﬁlbfe?tﬂ%&é? %P&ﬁ%tiﬁ%agx %h:ﬁ‘ﬁtttﬁgétr@ﬁéuﬁﬂ&%re%ﬂgh%leﬁi b?c)eﬁﬂst%[)“ ¢ mass

or flow balance 1 n the apparat suc e apparatus 1's ab
mai nt ai n a theesiecualentdgsia tendency of foredigtthoappamtuk awaysioee the safacheTlsis hdpperes whi | e

the _l ' qui d b%cr:]a%seatlhg re%é{{ol;x 5 Ihe e \ginrcl? Pstggrgerated by the air current acting on the surface,

has the tendency to urge the apparatus away from the surface. This problem would arise
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particularly in those apparatus which direct very strong air currents towards the surface,
and/or are sufficiently lightweight so as to be significantly affected by the reaction to the
force of the air current. Therefore, in such embodiments of the invention, the apparatus is
provided with counteracting means adapted to counteract the reaction to the force which is

generated by the air current acting on the surface.

In the embodiment of Figures 1 to 4, the counteracting means is in the form of the
current generator being provided with the air inlet passage 60 through which air enters the
apparatus and the air outlet passage 70 from which the air current is directed from the
apparatus towards the surface 15. The counteracting effect of this configuration is described
as follows: When the apparatus is positioned adjacent the surface, the force of the air current
emanating from the air outlet passage 70, which acts on the surface, is able to be substantially
balanced by a suction force created by air entering the apparatus through the air inlet passage

60. The suction force is achieved because in the embodiment, the amount of air entering the



towards the surface. The term"general equilibrium is used because the
systemis a dynam c one, and froma prdgtical viewpoint, there is no
expectation that the apparatus in the equilibriumstate nust be absolutely
noti onl ess. The intention of the counteracting effect is nmerely to avoid

t he possi binl¢tepd e ampent ghpineurentexpelled dhrovghdle aulenesttblishestastatsefidyaarsic Wien

t he appara jatus to
be urged awkggs#rﬁlgﬁ gggsjig%? aak:éar!\%’ts%rh é?ﬁgﬁé“? pg’%a{??ﬁalétggfg De?a(r)nal force
woul d caus equilirivappasition wdthirespeshiathe hafabe Whﬂnahdmued'mid mirparcdnt dra dirsated§ ace,

whi ch woul rg&s%esuﬂ? damage to both the apparatus and/or the surface. Two
situations are acceptabl e. A first preferred situation is that a dynamc
force bal ance, resultl ng fromthe rrass bal ance, is achieved so that the

suspended appar us myi nt aj ns pera uilibriumpositigon in front of
the surface. %BWCEWL%‘{“Q%E‘S‘? t&"gﬂlﬂeg’fz?ﬁtﬁ“}‘éﬁ dyRammie endfid be
accept abl e fl‘oﬁl SHARIcEl viewHPITk, AEER no le,speala@an tm%&gfiramnft&réa&hsﬁmﬁ @ﬁte

apparatus is greater than the reaction force of the air current acting on
t he sur f ac&ustiecabsglpsely motienliagsy The Btentonaithe cowripracing e ismezely taavdidvoul d
rest adj aceqty o@é?ﬂhﬁrbfm% raa%gmehawwﬁomﬁe sﬁHéééeWheﬁ‘EQ/ gé)mlwsqy' dis
directed towards the surtace. However, contact between t paratus and
surface maypuspended.dt weld beriaeceptebls forithecapparatus torbie greed awmpien thesudacef ace, for
i nstance i WS ur mg flow
bar ance. mag L SeREehd pa il Shap Ry R R hEE o oG RS
V[err] = Alaed injpadfthe m}-faumwheh#{oeldrr}sultm dah&gefmﬂrthe@tpammhn&drem of the air
outlet (nmferr]), Alerr] is the cross-sectional area of the air inlet
(mMerr]), \7[“'3 1 is the velocity of the air current leaving the air outl et
(msf[err]), and V[err] is the velocity of the air entering the air inlet
(msf[err]). The ubscr | "iI" refers to the inlet, condltlons whi | e the

subscript "o" Sét“ﬂ?nf 8 2¢RPIRRIE- A DRI PTefTsd situation;ig thepa, dypgwic f9%e ance,
correspond ibﬂﬁn&e?re&nh@ngafb&ﬂ thefrha@¥ bk a i-Rhicted sd &Hat ME SusBéndb P padiis

maintains a general equilibrium position in front of the surface. In some circumstances, a

second situation, which may be acceptable in some circumstances, is that the suction force of
the apparatus is greater than the reaction force of the air current acting on the surface. The
apparatus would be drawn towards the surface and would rest adjacent and on the surface
while the air current and/or liquid is directed towards the surface. However, contact between
the apparatus and surface may not be advisable if such contact might damage the surface, for

instance in the case of delicate glass window surfaces.
The dynamic flow balance may be understood using the following basic equations:
A, Vo =AY

where A, is the cross-sectional area of the air outlet (mz),
A, is the cross-sectional area of the air inlet (mz),
V, is the velocity of the air current leaving the air outlet (m.s'z), and
V; is the velocity of the air entering the air inlet (m.s'z).

L1y, 44

The subscnpt “i” refers to the inlet conditions, while the subscript “o” refers to the

outlet cond1t1ons.



p Alerr]Vlerr]=p Alerr]V[err] where pis the density of the air. In use,
the apparatus is able to maintain a gempgral positional equilibrium adjacent
t he surface when the above mass bal ance is achi eved substantially. The
ultimate goal is to ensure that the reaction to the force that is generated
by the air current acting on the surface does not cause the apparatus to be

urged away fromghe surface.. Pressu P) vari W t.h | pci V)
according to tﬂg{‘? B’F‘ng’ﬁfaﬂc& ‘éo(ﬁ]f.?ﬁ’fof’%ﬁg {Oghé:a‘}ff ?H W%ﬁ@t"?’]ls ﬁg\%ﬁgﬁfgﬂ her al
equation for force (F) is: F = AP Therefore, the force acting outwardly at
the outlet (F[err]) is calculated as: Flerr]= Alerr]P[err] and the force
acting inwardly at t Ref's Mo 8P 4isical cul ated as: Flerr] = Alerr]Plerr] A
force difference, A F, is calculated as: [err]F = Flerr] - Ferr] =
Alerr]Plerr] - Alerr]Plerr] [err] Fis the overall resultant force, taking
into account al Whetse fivthe denstnefithenie Inute, g apnaratusds hiplemainiainpgenerdl. The
val ues of : ; j _ ing the speed
of the rot §£r)§ﬁ%nkﬁlde/q3iﬁkgg%%?ﬁ%q% %gs%%aggw@@f%ogﬂgﬁ‘ﬁgg%@% %g{e%éodqnt rol hol es,
whi ch wi | | sihstadidallyr iTheultinatenal is to eh§ird thatghencadtionto thirforceshay ésrgenerhted by
equilibriu ss_bal ance i ieved ha he_ rat us qi ot urged
away from t%?ga'%scﬁlr'r gggtfn%[og rﬂ?ﬁ Sﬁﬁ?ceéigg &t ?aqu‘g%h éa \%rea?us ?osgeﬁgge%év &§F‘°§‘ tge zero

val ue, becanfeetl he total force bal ance nmust take into account other
effects, such as the effect due to the gravitational force on the apparatus
itself. However, there would be a general overall force balance for the
total resultant ptasge)asrids RthWelobity (V) Becofiiri!t HeihiRswig @@menal equil i brium
state is achieved. It is not necessary for the force acting inwardly,
Flerr], to be generally equal to the force

P=YpV

Now, the general equation for force (F) is:
F=AP
Therefore, the force gcting outwardly at the outlet (F,) is calculated as:-
Fo = AoP,
and the force acting inwardly at the inlet is calculated as:
F; = AP
A force difference, A F, is calculated as:
AF = F,-F = AP, - A;P;
AF is the overall resultant force, taking into account all the forces that are acting on
the apparatus itself. The values of P;, P, and A F may be adjusted by varying the speed of

the rotor, and/or varying the size of the opening of the control holes, which will be described

below.



acting outwardly, F[err]. As nmentioned above, it nay be acceptable, in sone
I nstances, for the suction force of thesapparatus to be greater than the
reaction force of the air current acting on the surface. In such cases, the
apparatus would rest on or against the surface while the air current and/or
liquid is directed towards the surface. The factor of pressure (P) would be
I nfl uenced by t

e-power«, of the tqr, 40, sipce pressure | rtional to
the vel ocity of H‘tﬂ’i Hgs, P{heq-ﬁgetgfagg@ﬁgbggﬁ %ﬁ%ﬁaﬁ%eg a?IR velg’ssughe@ét&?rfned by the
d inbrregsi OnSa@]Earahﬁ% 1D DRE A ALY frdnmhthte Brfar€, AR las defied)ibooé, iengpasually alkaxo
enbodi ment of the inventjon, the shape of the conpongnts a a rt in
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generat or, 40 %?m&amk@‘%ﬂﬁ{e'aﬁﬁdraﬁﬁ%ﬁ' BB%eRE iRkewll@bd dgensrapui de as to
how t he overa?l | mensi ons of the apparatus nmay be calculated in order to

enabl e t heovgmibforse belancs forthetors! remetagfarcesacting within gie sgyem Mhet # g250 e

experi ment at I. g;a;é gsary to determ ne the dimensions and power of
t he notor, e@élg%n | népgﬁa?ﬁ% particular application in which the apparatus

is to be used. Overall, when the conditions of air flow are such that the
mass bal ance is_achieved substantiall.y..th parat ' | ntain
the abovenent i oNdRYEREPEFY igﬁ%‘le ?‘fr%era}chx 13%3% %yi?gﬂi’%% éﬁg%r%l@ %ghﬁ %Eahgsf urface
whil e the hitgiodtvardy,®,! ASuiehticred abavedt mey beeatcdptabiz; thsomb énstucek foethe As best
seen in Figure 4, a substantial anount of air.leaving.the air out]|et
passage 70 Sicdiop forer of e apmarpie i lﬁeﬁfe&tefh‘éng‘ﬁﬁ%'i’lcté‘f'ﬁgmiﬁlg?‘ﬁ%ﬁ‘ﬁﬁm% cgm ?r} i nl et
channel 60 e Ehifsce Br Gk bdsB) tHeRppapdtudhoudd festion of ARimphesrfauswhie the itist r at ed
in Figure 4 with dotted I|ines. wever, since the apparatus 10 i s not

seal ed f r ovrendand/ordigpidds direcisd fawagds thewrfase: entering the air inlet channel
60 will also conme fromthe surroundi ng at nosphere. 16 Liquid emanating
fromthe nozzles 20 woul d not usual ngbe sucked back into the apparatus

through the air Thelfstor pfiressyrs (Prwvenkbes infledanatd by ferpprst ofomoter 40.8R6UI d a
deed sacREBaser sty 16 e 3pEtn ek & e CRLIBAGE Al ) deithled 2
woul d be adwitisadiinensions of the appatatus. by the aeyuah desid of @ piyticuldr embagdimenind dist
constructi Qurllxiention, the shape of the components plays a part in influencing the flow of air through the

passageways of the current generator, so the above mathematical equations merely provide a

guide as to how the overall dimensions of the apparatus may be calculated in order to enable

the apparatus to attain the general state of equilibrium. Some experimentation may be

necessary to determine the dimensions and power of the motor, depending on the particular

application in which the apparatus is to be used.

Overall, when the conditions of air flow are such that the mass balance is achieved
substantially, the apparatus is able to maintain the abovementioned general equilibrium
position adjacent to the surface while the liquid and air current are directed towards the

surface.

As best seen in Figure 4, a substantial amount of air leaving the air outlet passage 70
is re-directed back into the apparatus 10 through the air inlet channel 60. This re-cycling
motion of air in the apparatus is illustrated in Figure 4 with dotted lines. However, since the
apparatus 10 is not sealed from the atmosphere, part of the air entering the air inlet channel

60 will also come from the surrounding atmosphere.



In use, the apparatus 10 is positioned adjacent the surface 15, and the
apparatus is used to sinultaneously dirgct liquid and an air current
towards the sanme side of the surface. A person will then check the surface
to ascertain whether the required degree of weather- proofing has been
achi eved, pr esurlrhipliy elynatinpitom thefrnogzlesel evouRingt wsuslty Yeaatkedbacktintb ki ot her
side of the surface. Ip-use . of the enhodiment, case is tak to pQsition
The: appar Rt Feh e Es Tk petsgedt PbSetn Pty Sourie SO0 aePaR: | o
por]Ei on of entbedidient Bburﬁﬁi@r[bﬁ withisich ﬁi@ﬁ&k&rﬁlﬁatfliqﬁiﬁ!isi ih@eelaBtME@EddE ir&ﬂwar df, t he
surface to re-enter the apparatus throug n air inlet, such that the
amount of ZPPAEHt @{ef Hdes Iﬁg‘g‘ﬁ%g’ﬁ purfage 1 a Mg ‘i“ﬁjebeé‘%‘ﬁﬂe for thém"t%kb@g}né 4%f r om
t he appar atiyge 664 AitbrpbfbLsondnitigl.e of mass balance in the apparatus that
enabl es the apparatus to naintain a general equilibriumposition with
respect to the surface while the liquid and air current are directed

towards the surf . (i . f surface
wi |l depend on tlﬁg&bg%&%%&%@és%%ﬁw 3a9%nﬁ.gﬁ§ Hrgﬁgg%?arg&el'ﬁnga E%?%t%{i i veness
of the suctusehtosinidpteonsidizect iquby artdwa apantrent towards desamea sidé of thesuefatxodi nent .

Some experipentati.qgn wll necessary.to find.the desirabl e distance for
separati ng ‘{rﬁe 9 %‘ggl?ﬁntfgecfgﬁ easﬁﬁg‘feagasscﬁ%‘g eﬂl%.the,&f({uﬁigi‘gfe\?é)? V,ea <" nent i oned
above, the poufinghas Heot achigved, presumsably bycloeltilg fopvatetuid asiblediapsatitiee diier sucked
onto the sur a(;.ﬁiﬁ Exg?thg{ it.rest dj acent, taa{(1d on the surface while the
air and qusllf{ec? SR Pt ERO Smﬁ PR CTIR PRALAR TR 20PAE™E nal  Stati c
Pressure ThaffRuay tiese tb ee silfRelt®érable dishisRing4 g6rtiofofthe Minsurkaettingt at ed above
as: [err]F = F[err]- F[err] = Alerr]P[err] - A[err]P[errflnThls equat i on

t akes i nt o Xedlksd fom thearpsiaiitavasisdhassyriacede ra¢néer ths\apprsates taroughhspaioiplet,t hi s
equati on Maycb@adiid st 56 AN e LAl ih@ aR GRBMR bf §iPEpshdifdm BEESSUr €,
Plerr] , within the apparatus and the atnospheric pressure, Plerr], outside
t he appar atapparatus estaplihes p ptpteof magsrbelapee|in thejappargtfisdthat phables fjeappgratisoer r| -
Prerr]) - (Abfhtad a8l dabilinhld bidion'll CepBl FERLERrol Wld the 1ida AhaGhiOsed
system such as'i e ﬂresen enbo |rrentp, is a negative vafue, i.e. it is
| ower than cimemsphdirecied prvesdsuhesurfifee Th¢ actihdistandetof the Rpmacdtusofontei Ng t he

static pressusg DRiddkoh SR heaRl &% ALIPRPIG e acBleE SPHEE: RAUI SRk T 1] F O
suction effect achieved by the particular design of the embodiment. Some experimentation

will be necessary to find the desirable distance for separating the apparatus 10 and the
surface 15. Alternatively, as mentioned above, the suction force may be sufficient for the
apparatus to be sucked onto the surface, so that it rests adjacent and on the surface while the

air and liquid are directed onto the surface.

Increase of Internal Static Pressure
The equation for the force difference, A F, has been stated above as:
AF = F,- Fi = AP, - AP
This equation takes into account the dynamic pressure of the moving air. However,

this equation may be further refined to take into account the static pressure, Py, , within the

apparatus and the atmospheric pressure, P05 , Outside the apparatus:



causing the suction force to pull the apparatus towards the surface. This
is how changes in the internal static pressure influence the suction force.
Wiile AF, whichis the overall resultant force of all the forces acting on
t he apparatus, is dependent on the difference between static pressure
Plerr] and at rmspherAE PASCBUHEPRL ®1-rA; ( Pit-hR.£0F A &) |P.gxerted on the
surface by the a+ current depends only on the static pressure Plerr]. The
static pressure, Pl[err] , can also influence the force of the air current
acting on the S%ﬁ@&&sm’éll%&,{;] ma&%sé@éylsteﬁ@sucﬂﬁh e presé‘t[t%frib])dl{neﬁ’c[ Bar] +
Plerr]) Wen it is desirable to maximse Flerr], ipn other wor to

maxi m se tREYYSale g it ifdowsTthan dimesnkeris PTSSTIEE: Bamos h ATUS, oF st ¢ a"B‘ﬁe met hod
of i ncr eas{h@&aﬁ&'ﬁr&s&@"v@fﬁg lésﬁx&ih@gﬁr%@ﬁﬁné Piassife@bises RFGS Sdtkdise, Bherr]
within the apparatus. To begin with, the static Pressure in a closed
system suehsingthe nucttlhef%wetgehﬂ the aprecitisdowards e suatape Thivie hav chasgesdnue, . e.
it is | OWehhe § Ak al%ﬁpﬁr@ lﬁﬁn %ﬁé’gugtl nTéal%E e’(?\/%l@ A By cﬁﬁs Fxgloeé'ali” e opened
or increasé n size, the internal static pressure, err rises as it
appr oachesresiiant force bf aif the farees pitingion tkprappantuss isalepenidehs on the diffgrencat us. Thus,
opening the hol es causes fhe | ern static.pres err I ncrease.
Thi s i ncr e3¥Eesn r?%ﬁfg?eﬁure aeris 84° § twgspgwcpéesé‘é”f?’ﬁgvo { dtaeﬂ;l[ir 51(158381&[err], to
al so i ncr eaffase by ke fig clirfenBddpénds ohlplos thelssitic grswra Mgd, the apparatus of the
present enbodinent is provided with neans for increasing static pressure
Wi thin the apparatus. The neans for increasing static pressure is provided
in the form of eRefieRSsird PLIE, il hkamPudce tH FordPPahedit Surredt RUBPE thelr €S
allow the air inthe air inlet and/or the air outlet to comunicate with

t he at nosphEfre Faias follawsi de the apparatus. In Figure 2, the apertures,

hol es or openings 100 in the apparatus surface, which are openable to the
at nosphere, have the ability to increase the static pressure, Plerr],

wi thin the apparat usFyirek (tHeet EpacX ures are opened. Thus, the force exerted
on the surface is able to be increased by opening up or enlarging the

hol es, since this causes the internal static pressure, P[err], to increase.
18 The aperture%ﬁﬁtiaﬂ&simbimoimbﬁniac'ﬂq imubdranordsite nfaximiseithe fareaaf thewir si ze of

Lhe hol @S sitert St S e 3UPAR s Une Slcbh 6 REERMY s 1fAs ARG R olul °© f

pressure, Py , within the apparatus. To begin with, the static pressure in a closed system,

such as in the present embodiment, would be a negative value, i.e. it is lower.than
atmospheric pressure. Therefore, as the holes are opened or increased in size, the internal
static pressure, Pyyc , ises as it approaches the level of atmdspheric pressure outside the
apparatus. Thus, opening the holes causes the internal static pressure, Py to increase. This

increase in Py causes the force acting on the surface, F,, to also increases.

Using this principle just described, the apparatus of the present embodiment is
provided with means for increasing static pressure within the apparatus. The means for
increasing static pressure is provided in the form of apertures in the surface of the apparatus.
The apertures allow the air in the air inlet and/or the air outlet to communicate with the
atmospheric air outside the apparatus. In Figure 2, the apertures, holes or openings 100 in
the apparatus surface, which are openable to the atmosphere, have the ability to increase the
static pressure, Pyic , within the apparatus when the apertures are opened. Thus, the force
exerted on the surface is able to be increased by opening up or enlarging the holes, since this

causes the internal static pressure, Py , to increase.



varied. The ability to adjust the size of the holes allows the user to

adj ust the anmount of force, F[err], actgng on the surface. Since the
internal static pressure, Plerr], can only be increased up to the | evel of
t he atnospheric pressure, P[err], the adjustnment of the force applied to

t he surface wouTkk apettured T08cte grivedaireittahtchprasns fooaihlstingthe bizbof thehades, St at e of

t he appar at ith re ct. to the syurface..The.feature of relying on
changes i ns‘#ﬁ%t\%en Wé&%ﬁ“éﬁeﬁsufﬁ P“E?%ger foros of &‘5§“ 8%7“86%19?%%#’8 t hose
enbodi ment gariefl. Theeability @ ddjenthekiz€f thoholaiallowCihe Rf tadjust the At Sy St em
Further Enhodipents A further enmbodinment is illustrated in Figure 5, which
is a vari aqr‘iS’nFq)fact[“Wéméﬁ% ffent of Figure 1 to 4. The further enbodi ment

i ncorporates a bl ocking device in the formof circunferential blocking ring

90. In Figure 5 the ring 90 is illustrated in a cross- sectional view. The
bl ocki ng ri ng 98inexths internal gtptie prsssutsnBent panconky hednaresstskurdo 65 Agvebafthe The

bl ocki ng r] 1S itloped ganhes : j air
current frlfl)t%g? hgngﬁrréésof ’Pa s’passg‘%gﬁ%‘bg{ﬁ%%e%g&ggg‘gﬂégghéwgg&lﬁ%gv&past t he
ai r ent eri affect the owdrall positionalipguibibren 60stateldfghddppakiumgith respect ockd sueface ncomi ng
air and expels this portion of air out of the apparatus through small
passageways 97. By re-directing a portion of air froma narrow region,
general |y at t h@he featarefcfcalying ot flanges drotie ineraal skatia fregsune greaiot as applidablei nt ended
that the bl ocking,.ring woul d. create.a. huffer zone at the interface of the

| noon ng. alIToCauPIG B hdinegih Stitdd p e FEp ot YLt mosphor e, | due
to passageway 97. Therefore, another effect of causing a portion inside to
apparatus to approach atnospheric is that the internal static pressure,
Plerr] is increased, thus increasing the force of the air current acting on
the surface, Flerr]. This effect fiag.Pg@adilesgussed above. In another
enbodi nent in Figure 6, the counteracting neans is in the formof a
secondary current generator which generates a secondary air current that is
abl e o count er AGkmer dBodifiEntiCAGIHMR if Righl8, REER aQbuiddlf oFcn Mot o7 40.
The secondary current generator 1s provided as secondary nmotors 40A. \Wen

t he appar aembodiherfiofjHigered tb ¢. Fosfurtheresthodichentdngotporates adlockingdevice in the

form of circumferential blocking ring 90. In Figure 5, the ring 90 is illustrated in a cross-

sectional view. The blocking ring 90 consists of two concentric ring members 954, 95B.
The blocking ring is positioned generally around the region where the air current from the air
outlet passage 70 would be expected to flow past the air entering the air inlet passage 60.
The blocking ring receives incoming air and expels this portion of air out of the apparatus

through small passageways 97.

By re-directing a portion of air from a narrow region, generally at the interface of the
incoming and outgoing air, it is intended that the blocking ring would create a buffer zone at

the interface of the incoming and outgoing air.

The blocking ring is open to the atmosphere, due to passageway 97. Therefore,
another effect of causing a portion inside to apparatus to approach atmospheric is that the
internal static pressure, Py , is increased, thus increasing the force of the air current acting

on the surface, F,. This effect has been discussed above.

In another embodiment in Figure 6, the counteracting means is in the form of a

secondary current generator which generates a secondary air current that is able to counteract



the reaction to the force of the air current fromthe notor 40 which acts
on the surface is able to be substanti@lly balanced by a suction force
created by an air current generated by the secondary notors 40A. Liquid
fromduct 30 is able to be directed towards the surface sinultaneously with
the air cukdRidtion kdrht Firse df\iRemaih metob a0li TRREconddre tirehiRhératobispeovideds ed
system a force *bal ance i s _used to establish the positignal ﬁqui I bri um of
t he appar &8 8eondinamaiers 404 (Weendhe gpgeratus of fligwrs, @ s@otitioncd afjaceatt ﬁﬂgg%al ance

present. ARDRhGoHTo B fdrEohictHhredt BORIthd RBtof 4T WRicHRaddPdnl thEstirfake is BBIE NOT
excl usive a%pllcatlon in the testing the weatherproofing characteristics

of sur f ace8 bpsubsiantially dalanged by 8 syctien foressregied by pn #iT sugeent spperpted Bethsppar at us i s
to be usedelf, nﬁﬁ&mg{ dua grog'xséu F0NSR BRI 1Harlid e Y Lgfaegl ty of the
0 | SC a

air current an rat e rge may be standardi se It should be
appr eci at esimulratoustyavithshe axmuntehfe Iratbtpsatmqi smh@@nnmxwlwrM% iynocpldse® t he

apparatus to ene | bri QS t |on I ll1y. For
certain tasé’ﬁtgm af{(]’rcr?a§l d%néggfslht? °s‘%°na&) uél?ba s o nﬁer;l |§;vent|on to
be hand- he&dghcaytddhesu&eé bﬁfmfmwnﬁﬁ(ﬁehoghﬁilbﬂlmmes&itand and for the
apparatus to nerely spray liquid and direct air current towards a surface

as required by the user. Enbodinents of the invention have been descri bed

with res pect tOApﬂI&%Is\Ufﬂiéspré‘sbi{tﬁ@Gﬁt&mtﬂﬂai 2 ¥Rtiduthr, bRt £ BRLIsBE apflicAaseind i gh
degree of ervi ousness inst wind and rain, althouqh the | evel of

i nper vi ous"ﬁ‘é tingrthy WEHH‘F"FHP chracteristiesed syrfees of sxchitrchiral Sraetyes ot way's

required tam% Y oYLt bifatatus 948 b@ﬁ&@%ﬁ@kﬁd&&y&' tes@fthe ﬁzpﬂeverpmﬂ@ss i's
det erm ned tghe bui | der, architect or @gner is al so possible

for enbodlthsOﬁﬁheameurrm@dtrafénfhwlmsohsrsﬁmbbeQt ﬂ'idﬁgdstructures t hat can
bl ock out wind and/or rain, for instance, |ouvers. Louvers are intended to
bl ock out rain substantially, although their ability to bl ock wi nd would be
| ess t han, say, Itahmkhbeeqipmbiaﬁévhatﬂiheseddijhwpuamginapmt\alwaysmggiséthéor Iouvers
woul d bethed ree .o .n I‘ESlSta S urer.

f
this senseappl""ia o %ﬁ%}"qﬂeﬁe&ﬁ%ﬁfigﬁ YR BB AT gmg?caﬁ te pr g aé’?\ g‘\%%ﬂ%l on may

be useful §ufficelrisélly ig ah hﬂ)afmsrbf&i&dnmﬁbil t6 86 haitd dniddy die weradh nmnmuactt ures al so.
Qther Furt Qgcrily%mosgalmﬁ% %or the a%(p)aratus to merely spray liquid and direct air current towards

a surface as required by the user.

Embodiments of the invention have been described with respect to impervious
surfaces that would be expected to have a high degree of imperviousness against wind and
rain, although the level of imperviousness, for buildings and houses for instance, are not
always required to be vacuum tight. The acceptable level of imperviousness is determined
by the builder, architect or other designer. It is also possible for embodiments of the
invention to be used for testing structures that can block out wind and/or rain, for instance,
louvers. Louvers are intended to block out rain substantially, although their ability to block
wind would be less than, say, a sealed window. The degree of “imperviousness” for louvers
would be the degree of wind and rain resistance set by the manufacturer. In this sense, it is
considered that embodiments of the present invention may be useful for testing the rain and

wind resistance of such structures also.



Anot her further enbodinent is illustrated in Figures 7 and 8. This

enbodi ment incorporates the two featurgs that allow the apparatus to
sinmulate wind and rain, sinmultaneously 1f necessary. The apparatus is
provided with a current generator in the formof blower 200. The bl ower 200
I S connect ed t oAasthaifurttetiéthisddirhent ishiBustraedindfiguiksTtand 80 Thiflkmbedimentng of t he

duct 210 i s of S;[flb&lt nt% ;1| 'ﬁgﬂtlﬂo bt#t has,_a, nar [ oW heci3 t.. The substanti al
|l ength of PREPYAEE ™8 %eﬁt@'eé Pioy P 2ppatalls {q P At AN 38& Ped from t he
dﬁCta t he ﬁmnnanemweirﬁelzoasswiydeha@amuhmmad viifh@ cﬂﬁéﬁtgwmd 6r ifthetfbren W dt h of
t he duct ensuyres a i guid spray enmanatin romthe t i ntai ns sone
degree of pﬁﬁ%"%‘?’jlzé&a /b(]J‘?Cl"ei‘ig?Q) jcpRpect ?aHﬁEgut;‘iﬁ”B‘?/. I°E8\.‘Fég?oﬂ'?3‘.eshape. and
confi gur at pQRinglor e RAC2OMsRF ABSRAEA 168 bth but hED S nBFROigHR Mhel sBbddm@yl ded wi th
one slit, although it is conceivable that nore than one slit may be

provi ded. Iengthpfibe gent opaning easusesctbat aeliquidiis sypelied frem thelductdis sprpepvens at

directs the.ail..C 1 . e end of the
duct 210 ignc%ra%)e\?i dﬁ(e)gg‘(r/e\h}’tt{ﬁJ |8&P§S§t§¥\g’gd§9 ﬁlthéi) ug{%g?rgﬂly%%tlg%{raas& gpert ures
230. The spnanatisgpitorh thealuct2Bintainesanwrdegret afyiressure and/drivgloritly. Jbeiduwe2Hlch as a
tap.or perhaps..a_ pressurised.water squrce (;not. sh . .h nbodi ment ,

t he spray 3‘{) %1&5 eesg?ﬁ a%?\%mg SRET L334 %élg%g%lsg%eseﬁnnﬁl g’ﬁzsousl y, or

I ndi vi dual pioyided itk bieslit, lalthpuigh itas@bnedivablerthat miorecthdn dnewhirmisy Yelpeovddede si de of

a surface test the surface for,it ter-proof apnd/ or w nd-proof

char act e i 155 0 PORIPSS ATFRGE: BY* Lee Bk er0 Biteines e AUFTAPRIE t hat | (
i's relativeloWweCdi 8dtht Budt 10! MAlchd 6f tANELcERID iDFrotide iR dRdoRR &I the The
enbodi ment is able to be squported on a stand 240, as shown in Figure 8,

al t hough t fEmof sRrwmangEwss 230 The sprpnineriass 230y conacstable 1 a iguf aauce speh shoul d
be noted that tFa,gBhse&hagggeﬁgsﬁﬁg&%ﬂm@@&aﬂoﬂaﬁomeﬁx ROeRbRiAGH NP

appropri ate. eferably, the stand includes an attachnent s_yst.em_yt hat
enabl es t hepestuees @3Q andibdowes 30Q @rd capablg af dsukanaeuslyseripdividuallyodirecting ligwide, to an

ext er nal Sgﬁtf {nogirq:'u Q&l%&h He fa%%@ﬁie%%ggl[rf?% f%ttéswhg'sﬁfaé R RO Whater-bRbf i nstance,
the attachnent system may |1 nclude a bracket, struts or clanps tor exanple.
The shape amborowind-ppof chiaraoteristics.s &u hdvantage af dghotbertfurthes embodimend dsgbatdidnt on
the nature _qf.the. external. support. nce.  t.hi s aspect of the enbodinment is
not |ini teﬂeq?tg'egr??eagﬁ%mgﬂg%%mg?“Jc%ﬂfb?gﬁr%s ?rltegga%l?' a particular form of
~attachnment. This other further enbodinent is especially useful when the

apparatus, itself, i not noyed, . but rather th aratus i.s attached to an
ext er nal supporﬁ%ﬁ‘@ﬁ"‘ﬁ?ﬂ‘%&é&ﬁﬂ‘pﬁ?réffiﬂﬁtaﬁ’iaf“ﬁ?a@%ssé‘?% g¥téd to the
requi red | QRREdubR the affiateyoTads SEbYdSmdnay BIESH: sashéadede i shyuldBy ndiéd wxanpl e

only, and nodiftications are possible within the spirjt an?l scope of the
i nventi on &thepembodarentsymayasodsyesd e stand whgn appropriate. Preferably, the stand

includes an attachment system that enables the stand to be mounted on an external support,
for instance, to an external scaffold, gondola or some other platform or support. For
instance, the attachment system may include a bracket, struts or clamps for example. The
shape and configuration of such an attachment system is dependent on the nature of the
external support. Hence, this aspect of the embodiment is not limited to any one shape or
configuration of a particular form of attachment. This other further embodiment is especially
useful when the apparatus, itself, is not moved, but rather the apparatus is attached to an

external support such as a moveable platform that is transported to the required location.

The embodiments have been advanced by way of example only, and modifications

are possible within the spirit and scope of the invention as defined by the appended claims.



CLAI MS: 1. An apparatus adapted for testing a surface-intended to-be— --
i npervious, the apparatus conprising: gyliquid outlet connectable to a

| iquid source, said liquid outlet arranged and adapt ed tam‘mﬂﬁt“uuﬂmgm
fromsaid |liquid source towards the surface; a current ge#

and adapt edrjamvMgenerate an air current towards the surface; wherein the
liquid outlet and~current generator are capable of sinultaneously directing
liquid and an air current towards the sane side of the surface in order to
ascertai n yhe aghUgparsleddfte@for LI VuAHRNASRI @ To RANPerPidld, BBppatatus AN
apparatus according to claim1 wherein said apparatus is provided with
count er act FergPREhs adapted to counteract the reaction to the force which,
in use, is genera i i i ) An
appar at us accor 3%h§qt°gﬁ,eé ?%k%@l%%ﬂ%{xﬁﬂé%%%@ﬂﬂ@@%@? %@%@%ﬁgdzﬁedi n the
formof a $edimatlanyd tom sadtiquiésmrattovarddthedurgemner at es a secondary air

current that is %bl ett Q.S ol{_nt gﬂra&t dsa%i qut%aCtJré%Qanﬁf mmtt@#argso ar at us
according to cl AT BRSSP E R O RS appara“t us i's pos i oned

adj acent tRkefsmerface, the reaction to the force of said air current from

said current generator which acts on the surface i ble to b

substantial ly b&f H’etge W“gmgﬁfz‘ﬂd(?ﬁ"% gensTaigr éﬁtcéﬁ%gf?éﬁ“}“lt@?%ﬁf ng the
secondary Qubdiapliqel@ BR A &Y current towards e ARG biithe AFEa0¢ f oAder i asbdr@inM 2
wherein said counteracting nmeans is in the formof the current generator
bei ng pr ovithfeagtua) degres af imperviqysesss ofispidsefcthi ch air enters the apparatus and
an air outlet fromwhich the air current is directed fromthe apparatus
towards the surface. 6. An apparatus according to claim5 wherein, in
use when tRe apparamrarstus secprdinigtté olaiad! whgreio s3id appawatus ivreidded witle reaction to
the force L g al r [ 2 1 I ble to be
subst ant | al Py asy R seaiubRl o bhluictad? B S e Tk A8 Tl bt % e
appar at us tgamepatethbyt dafl adri qurrentlaeting on the surface.

3. An apparatus according to claim 2 wherein said counteracting means is in the form
of a secondary current generator which generates a secondary air current that is able to

counteract said reaction.

4. An apparatus according to claim 3 wherein, in use when the apﬁaratus is positioned
adjacent the surface; the reaction to the force of said air current from said current generator: -
which acts on the surface is able to be substantially balanced by a suction force created by air

entering the secondary current generator.

5. An apparatus according to claim 2 wherein said counteracting means is in the form
of the current generator being provided with an air inlet through which air enters the
apparatus and an air outlet from which the air current is directed from the apparatus towards

the surface.

6. An apparatus according to claim § wherein, in use when the apparatus is positioned
adjacent the surface, the reaction to the force of said air current which acts on the surface is
able to be substantially balanced by a suction force created by air entering the apparatus

through the air inlet.



7. An apparatus according to either claim5 or 6 wher [

the apparatus is positioned adjacent the surface, the amﬁﬂ[!m"li&mmlmﬂ“l
entering the inlet and the amount of air current expelled through tmes =
outl et establishes a state of nmass bal ance in the apparatus such that the

appar at us Vs able apmrates actaxding & qtheralaith Seq 6iwhedein] inrvsqwehdnt thosppadatul isr espect
to the surface e t | i Qui and aif ..current, ar,e directed . .towards the
Lorf nee Vs PRt iet e dut B4 fhe B F o Mk 5 b 318 a0 B o R o e
t he air i nbwetentdiellddrithrough thé otletestiblishegedata 6fmae blime irsthe hppalatis sudhn  use

when the apgparatus is, i tioned adjacent the surface, a substanti al
portion of h@eQ?Ha‘a(":‘lﬁﬁ%?ﬁm%‘%“é%ﬁ'@[‘f%‘ﬂ“‘fﬁ“ﬁmpf’%mh?’@E?ERertPﬂ"teowards t he

surface i sgahb@while theHQR Md dil RreRRAY dlebted {ohbAN R shritReai I inlet. 9. An
apparatus according to any one of clains 5 to 8 wherein the inlet is

adapted and arranged for air to enter the apparatus in a direction that is

substant i ally ORAGSh:fud bty i hi OFbudfls Y Anlif s Wllant i BRE | €

through the air ou n-apparatus according to clarm erein
the air i nhketarramgtd aibadapted sueh that, imuse whew the epbattustispositianad adjadent 8 t he

apparatus. _11. r di .10 . i 10 .
wherei n ai PUEr %\?@Pﬁ%ﬁgagﬁﬁg&hﬁﬂ’?%ﬁ%%I?érnP?eﬁégeetxg&eésgrrggletgé %:}flr“gfg |‘(7)Vgrd|E ﬁleor der to
be expel | edurfdoe Buale td recenser theappdraths thibdgh the aiAiml@ppar at us accordi ng to any
one of clainms 5 to 11 wherein the air inlet surrounds the air outlet. 13.

An apparatus according to 12 wherein the air outlet is concentrically

| ocated w Bhi n tAheppdritud dtkéiing idtany one HCIARP SRS Wherélf GRrifletigadafteanyd one of
claims 5 to 13 wherein the position of said air outlet is adjustable, with

respect to25#egd e gir i enisr the apparpiug i adifeehionithat 1§ sphsipptislly opRos¥EtH8F ¢l oser or

further aV‘@}feJt%)REB ﬁ%&ﬁaiﬁéﬂeﬁﬁ@eﬁﬁ@llé@&ou&ﬁm air off3t.@ppar at us according to any
(0]

one of clains wherein the air outlet surrounds the air inlet.

10. An apparatus according to claim 9 wherein the air inlet and the air outlet are located

on the same side of the apparatus.

11. An apparatus according to any one of claims 5 to 10 wherein air travelling through

the air inlet reverses direction in order to be expelled through the air outlet.

12. An apparatus according to any one of claims 5 to 11 wherein the air inlet surrounds

the air outlet.

13. An apparatus according to 12 wherein the air outlet is concentrically located within

the air inlet.

14. An apparatus according to any one of claims 5 to 13 wherein the position of said air
outlet is adjustable, with respect to said air inlet, to allow said air outlet to be either closer or

further away from said surface in use.

15. An apparatus according to any one of claims 5 to 11 wherein the air outlet surrounds

the air inlet.



16. An apparatus according to claim15 wherein the aijygy |
concentrically located within the air putliet. 17. An H“MHWH!EHHHMH' ng
to any one clains 5 to 16 wherein said air inlet and air outd et haves =«
circul ar ‘cross-sections. 18. An apparatus according to any one of clains
5 to 17 whi ei nAsappdratis acdording tocuir 5 sAereinnie 4 inloDis Corderftiically Idtated AN
apparatus‘£ﬁ§0ﬁ%7n% aO*any one of clainms 5 to 18 wherein said current
gener at or YHER &Y 4ot at abl e rotor. 20. An apparatus according to any
one of clainms 5 to 19 wherein said air current generator is nmounted within
the air outlet. 21. An apparatus according to any one of clainms 5 to 19
wherei n sal”d ai4n PRI ACSY tataﬁyorresd%ﬁ.ﬁ%%wefq&nwct%@nlmmdiam%ﬂ@t 22.

An appar at jhge ek Sofdseb@nany one of clains 5 to 21 wherein the liquid
outlet is positioned in or in the path of the air outlet such that the
liquid is able to be directed towards the surface by the air current

emanati ng om i . r cecardi. t one of
clainms 5 ti(‘)s{ 22 éﬂ@ﬁaﬁsgﬁ&}“ﬁ@ tlone%oréeuorffﬁaagxgsoffé lgﬁ‘}ggﬁeg‘esg‘%é?‘ n{ﬂgtecoj gﬁ%ur e of
the air i ndnetoramork dubts. air outlet to guide the flowof air fromthe inlet to
the outlet. 24. An apparatus according to either clains 1 or 2, or any
one of clains 5 to 23 wherein said apparatus is provided with neans for

i ncr easi NQ1%t at Af agpatatfsdberdihg ©iafy bitcof2RMAY PoUS whéRin said cbferd RRRFASrUS
according to ¢laim?24 wherein said means for increasing static pressure is
provi ded i RelPfRs arefpablgfo%er tures in the surface of said apparatus, said
apertures enabling the air in said air inlet and/or said air outlet to
comruni cate with the air in_the atnosphere outside the apparatus, and said

apertures Hei ngABARIUSIFErIing tojans one of clagns 5 toA] Whstshy saidpdr cEre®r ding to any
one of cl aiiBrafdr lsInAmite i the sipblepPparatus is provided with a bl ocking
devi ce positioned generally at the interface of the air entering the air
inlet and leaving the air outlet, wherein said blocking device redirects a
portion of 2! ! %a%: a%'a@#o?&i%?ﬁ»%n? e &j clatirpxéeS %p@%\;h%;eynssaidnairocrug'gﬁt to provide a
buffer zone'at sard rntertace:

generator is mounted within the air inlet.

22. An apparatus according to any one of claims 5 to 21 wherein the liquid outlet is
positioned in or in the path of the air outlet such that the liquid is able to be directed towards -

the surface by the air current emanating from the air outlet.

23. An apparatus according to any one of claims 5 to 22 wherein an inclined surface is
provided at the juncture of the air inlet and the air outlet to guide the flow of air from the

inlet to the outlet.

24. An apparatus according to either claims 1 or 2, or any one of claims 5 to 23 wherein

said apparatus is provided with means for increasing static pressure within the apparatus.

25. An apparatus according to claim 24 wherein said means for increasing static pressure
is provided in the form of apertures in the surface of said apparatus, said apertures enabling
the air in said air inlet and/or said air outlet to communicate with the air in the atmosphere

outside the apparatus, and said apertures being adjustable in size.



27. An apparatus according to any one of the pr ecedin (uq“l
sai d apparatus is portable and/or suspgpdable. (ﬂn ‘MJ ﬂ ng

to any one of clains 1 to 26 wherein said apparat us |s abt e 4 o tbe"suppotted
on a stand. 29. An apparatus according to claim28 wherein the stand
i ncl udes a26.at t An bpparitussycirding tohay omurilaits 3 1925 Whareth shid apfaritayist ed to an

external s =30 An_appar at us, accopdi ng to any_one of the preceding
cl ai ms V\he?"g?ﬁ‘é ithpa bollﬁﬂﬁ?%qeﬁgg pesitioned genergliypty ‘gFlate’EfE)‘ﬁPf B 2gspteEns Beich as an
adj ust abl eaiviley end RSB TSR &ﬁret GRerei@hild bgkihg eevmemc@& pbrkiibfhirit ect ed

through the |iquid out]et. An apparatus according to any one of the
precedi ng tikinivEacH Y of the %Ffﬁtuf"i"h‘?ﬁﬁ tQRreYide 2 byffer gene st BitbintsFiagepr e spray
nozzl es. 32. An apparatus according to any one of clains 1 to 30 wherein

said liquid outlet is in formof at |east one narrow el ongated slit. 33.
A net hod 027 t esf\n appacetusuctandiog torang ekt theprésedingrpleimsivdersin ssisiapparatusiy t he
steps of: lieagmnnsq n&a%iset' ng apparatus adjacent the surface; and using
t he appara § SPmur aneously direct liquid and an air current towards
t he sane si de of the surface in order to ascertain the actual degree of

i npervi ous f said surf cordi to cl ai

wher ef n°t hEE appAP AR RiacBRE fogt nserPIEs Lifce i ippens 8P e 1o
enabl e a sbdsuppdttedah aprand.i on of the air current being expelled fromthe
apparatus towards the surface to re-enter the apparatus through an air
inlet, such that the amobunt of air entering the apparatus and the anount of

air expellggl fragy %ﬁi@at@s&l@&fr&ihg% @3B hheReShéstildahdudel aBRShRAL 3k | N the

apparatus that enables the apparatus to naintain a general equilibrium
posi tion V\Ihﬁ'anP‘éSﬁo‘é%’étafthOPh@OW?¢@@eCWPléquet liquid and air current are
directed towards the surface. 35. A nmet hod according to claim 33 wherein
said apparatus is constructed according to any one of clains 1 to 32. 36.
A net hod ad®or dAngpnamtes acénzding toednynogeiofitheegrededing alaitnsapieeimsaidsapparatweisst r uct ed

provided with a control device such as an adjustable valve mechanism for controlling the

amount of liquid ejected through the liquid outlet.

31. An apparatus according to any one of the preceding claims wherein said liquid outlet

includes one or more spray nozzles.

32. An apparatus according to any one of claims 1 to 30 wherein said liquid outlet is in

form of at least one narrow elongated slit.

33. A method of testing a surface intended to be impervious, comprising the steps of :
positioning a testing apparatus adjacent the surface; and
using the apparatus to simultaneously direct liquid and an air current towards the
same side of the surface in order to ascertain the actual degree of imperviousness of said
surface.

34, A method according to claim 33 wherein the apparatus is positioned sufficiently
close to the surface to enable a substantial portion of the air current being expelled from the
apparatus towards the surface to re-enter the apparatus through an air inlet, such that the
amount of air entering the apparatus and the amount of air expelled from the apparatus

establishes a state of mass balance in the apparatus that enables the apparatus to maintain a



according to either clainms 1 or 2 or any one of clains 5 it
of an apparatus constructed according 49 any one of cI ai rH“ mu Hml m
testing the weat herproofing characteristics of a surface of

architectural structure or building. 38. Use of a nethod accord| ng to any
one of cl agemsmsa;umnaﬁ positiord @i feBigct tb the\Wirdicd &hié O lighid a6 '@f afefidrst i Cs of a
surface of _an archi taural structure or building.

directed to e surface.

35. A method according to claim 33 wherein said apparatus is constructed according to

any one of claims 1 to 32.

36. A method according to either claim 34 wherein said apparatus. is constructed

according to either claims 1 or 2 or any one of claims 5 to 32.

37. Use of an apparatus constructed according to any one of claims 1 to 32 for testing the

weatherproofing characteristics of a surface of an architectural structure or building.

38. Use of a method according to any one of claims 33 to 36 for testing the

weatherproofing characteristics of a surface of an architectural structure or building.



