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CLEANING DEVICE AND CLEANING BRUSH FOR AN ATOMIZER AND CORRESPONDING CLEANING METHDD
DESCRIPTION
Th irvention ralgles (o a cleaning device R &y stomizer, B aaicular for a selaey alomizer. The vention also relales © a novsd
chaning brush for such & cleaning devise, Furthermars, the invention also comprives an acsordingly adapted clesning method:
i modern painting inatalations for peinting motar vehicle body pavis, rolary alomizers wiich are quides by muil-axis palniing
rabots e waually uasd for spplying e paint
s ase Gere iy the problar that the coating saent soplisd by the mtary stormizer is not deposited fub b snd exclushasly onb

Hhe froter vehicle body parts 1o be painted, but leads with & cerlain portion {Povers ray*} o contamination: 2 cenain portion of s
¥ £

svarvpray Also budng deposiied on the cutsidy of e rolarny atomizer. This entalls the tisk, In panicuiar when changing voles, tat
snating agant of e reviously painted color drins fom ?mﬁsing the rolary atomizar anlo the alor vahicle body part fo be

gainted and makes B unusabis owing o e assosiafed discalsration.

Thare & alvo the risk that the condaminalion of e rotary stomizer inle i functionally. Far example, shapieg air bores san

basene dlogaed by painl reviduss snd 9 high voltage syslem uged for slecimstetically charging the ooallng agant can be

gisrupted by oontanination,

Thersfors, different types of sleaning devinee we Snown fran thi prior s, which make # rossible o dean s rotary sfomizer.

For example, B8 1671 708 A2 and DE 10 2004 081 322 A1 disciosa such a vleaning device, which has a palshapad recnplacle
o which the afomizer iy inverled durdng the cleaning wovess. The rolary slomizer i then rinssd with 8 rinsing sgent 1o vase

sut any paint residues remaining In the siomizen Th ouler Sontour of e rotary stovizer § however also tieaned by the

alnmizer baing sprayed from the oulside with wrinsing sgent. Finally, the rolary atomizer can alao b dried by blowing wlr being

own at the slonizer from e sulside.

Furthgrmes, offwer types of cleaning devices for rotary atmizers are biown from the prior art, whish use cleaning brushes which

rush Hhe auler conlotr of the rolary atomizer 8y thee cleaning means. Buch cleaning dovises s howsvsy probleraatic in
artioutar i S volary atonsizer hag an external charging dng which projects cutwardiy from the bousing of the rotary slorizer,

The known cleaning devioss with sheaning brushes earthen clear only e front seglon of the rofary atomize in front of the

axlomal charging ning, whereas clesning of the external charging ring and e rear ragion of the rolary dlumizer with such

saning devives hax not been posaitde unti now
Referance s aisn & bu made 1o DE 38 15 540 &1, JP 2003 275 837 &, DE 37 15 060 AL, DE 10 200K D0 841 AT and B8 1327

485 AR srnosroing the prior ol Howsver, thess dotumanta do nobdisslose 3 oidaning device which is baged on the brush

?

f.(.';

pringiple and nevertheless is aleo capabhs of cleaning & rolasy slomizer having an externst charging ring.

Further, referante 5 made with ragand 1o the stale of the art o DE 10 2006 054 622 41 and WO 2000/056454 &3

The invention s Bherefore baged on the objoct of craating 80 improved deabing devise wislkch is based oo the brush wincipls and
nuverthedoss s abe rapable of cleaning & rolary stomizer having an sxterns oharging dng. The tvention s alse based on the

olfect of eranling # conespondingly improvad cleaning brush and of spraifving 8 comvspanding desning method,

These objorte ars avhievsd by & deaning device, & cleaning brugh and a dlearing meihod acording [0 Hhe fntsnendent clairs.

ot

Tae invention is based an e general tchaical tenching of Using & spacial cleaning Srush having & brush confour which i
adapled fo the ouler contour of the alomizer and, v the case of an sxlamal charging ting, alse to e auler contowr of the
external charging sing, rather fhar & standwd dleaning brush, for ceaning & rotary stomizer having an external charging ring, 8o
that the claaning brush car brush notordy e reglan of the outer sontour of the rotary stomiver i front of the sxtemsl charging
sing, bul aist the axlemal charging tag Reelt angd the tegor of the ‘culer contowr of the rolaty stomizer beling the sxterng

charging ring.
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The cleaning duvics aceording to the nvantion therefre slasns & deaning region ta the outer corlour of the rotary atomizer

whistialse comprises sy axtianal sharging slectnde.

Thi claaning device agconding fo the hwentin is pariodarly advantageousty sultable for cleasing a rofary atomizer aving an

wstwardly projecting exsernat chusging ring In which $he sclual chavging slectrodes e smbadded. The invention is however also
Suftable for deaning rotary storalzers having an wectrostutio extemal charging systom with which ndividual extemal charging

sleclrodes profect from the rotery aforirer Iy & fingerdke manng. Furtharmone, the invaplion is i priv

iole abso suitably $
clagiing other atomizer iypes such a6 airlsss slomizary, airmix pomizars, ullrasanis atomizens or mtsry-disk slomizas, o rame
st fow tepes it should also be mantioned a¢ a pracaution that the nvention i not onfy sultable for alomizers baving.an
siectrostatis extemal churging syatem, but san dlgo 5o used for cleaniig alomizers with whish the couting ayent b b spplisd B
siscirosiatioally chargad by direct changing.
ft has alnsasdy bean mantionad above that the deaning trush of e clsaning device sooording to the fnvertion prefersbiy has a
prush contour which is adupied tu the miter contowr of the atomizer o be cleanad. To adapt the cleasing brugh to 8 rofary
atomizer having an external charging ring which rung sround in an annuler manner, projects sssentially sadially and hag
embaddid charging elechodes, he cleaning brush prederably has an outwardy ourvsd prrtion o other resuss, the shaps of
which s essentially & negalive form of the exdemal charging ring, 50 hat the dleaning brush nesties against e cuter contor of
thee etary storizer oG in the ragion of the sxdamal sharging Hng and sdiscenty therstn. The exlumal shanging ring can
tharetore prgjent inte the outwardly cuved porion of the claaning bsush daring claaning, so thal e sisaning brush fiss
assentially e itg antire length sgainst the outer contour oof the miary stomizer Including the axternsd charglng rin@. This uffars
theadvaniage that the deaning blush cleans the cuter contour of e rtary atomizer notonly i e region frofrant of the external
chitrging ning, Bt within the antive cleaning region, which alay comprisay e xternal charging ring and fhe region hehing &
Ciffersnt variamis sre possile within the context of e hwention, whinh are desented briely bafow; i anaud be polnted aut that
ofhef vanants s alse possible.
Comman fo gt the varianis desorbed balow of e daaning device ancording T the hwention is hat rotaling deaning hrushes
are usad, which Sruat the outer contour of the aif;mixer g therehy clsan it
Wi & festvariant ol the fnvantion, the rotating cieamfxgm vhas g sesenially rotatiomally symimustical brush comour snd rotates
aboul & stationary solation axiy, the rotativn axs of e shaning brush beiy sligned exsentialy potalled to the soraving s of
the alorizer. The slorize o be dlesnedils therefrs arangad next (o the cloaning brush didnyg chaning v sueh g maanar that
the cleaning brush nestles sggingt the oater contour of the qlumizer and I the process slso cleang rated potfions e an
sdlarmal charging ring) and depresead pudions in the outer conlour, as the brush contour s adapied seoordingly. By this st
varant of Bie cleaning device asmarding to the inventiun, the alomizer execules a droumiersntial movement around e olating
clagning brush duing cleaning: s thal e deaning brush omnsiean the culer oontir of the alomizsr over e et
crcuminrance of e alomizgr. The crourfarential movement of e atomizer srounit the rotaling cleaning bruat iy prefarabdy i
e opposite dissclins R e rolary movesant of e chaning brush. In this Tirst varlent of the invention. the cleaning devicn
preferably haw al isaat one stationary dleaning auedle in ordsr to wel the chsaning brush piy fo clsaning the alomizer with a
cleaning fguid andfor, after clsaning the alootizer, {0 clsan i with the clesning Rauld. The advantage of iy variant i the
NMationary arrangamant of the rofating cleaning brush. This has te sdventage that the cleaning nozde can abyr be smanged o 8
stationary manner ¢ et complex mechgriams gre nobnegassary to-adapt e cloaning nords © the rexpettive position of tha
rotating cleaning brush. The sationary arangement of the rulaling sheaning brush iv hovewver alse sdvantagents bicause no
complex machaniams are necessary ko move echmningbrush,
g setond variant of thecdnvention, howsver, bolh the cleaning trush and the slumizer are amanged sweh that they ang
stationary and parafial o sach other during claning. et the deaning brush and the alondzer sxengling & rolary movement

about thair own avee go iat the cleaning brugh can clean the slomizer over 8 entire criumisranss. Hete oo, e cleaning
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device preferably has at least oae slationsry deaning nosale in ordey o wel the cleaning brash sadior the alomizer prior 1
sheaning e atomizer with 2 cheaning Byuid andior, afier cisaning the slomizer, B clon Iitherm with the dlesning liquis.
In 2 Hired variand of the Invention, the slorizer axis Iy arranged i 4 stefionary manner tiing cleaning, 8 being possible for the
wlomizer to exesute & rotary musement wbout s atorifysr axds during dleaning, which fe howaver sot strfclly neoessary. In this
warignt of the invention, howsver, te atomizer grafersbiy doss not sxesule any movement at alf whily balng dlesned. The
fotating deaning brush axeutes & circenderential movemant around the Sred rolary stomiver so that the deaniuy tugh an
sean the atomizer over it entire croumisesnes. s this vartasd of e nvention, e oty alomizar i terefors arangad in s
stationaty manne!, wharsas e Hewise mlaling cesning brush addiivnally sxenidss a craumferential movamast aound the
stosmizer. The chcumbyantial iovesiant of the clesning brush around the alomizer to be dlearsd can for sxamph be realizad by
Means of & plansliny gear mechanism vl @ preumatic drive. This would have the advantags Bal no additional drive woul! be
aeaded for e rotglion of the cleaning brush about its own axis. Otherwise, i separale dives oan he wesd, namsly one dilve
for the rofation of the desning brush and ancther trive for the sircumferential movemt of the clegsing brush sroung the
atomizer. The advantage of this varlant of the invention is the fac! that the alontieer 1 be slsanet s stationary during desning,
e that the insetion openting of the dsa eviosecan by smalier,

i g fourth vadant of e invention, imcea ring devics has & plurality (e, thise) of rolating cleaning brushes with a rotationally

synimetrion Brush contour, the cleaning brushes baing ananged sround e stomizer, n pariiciﬁar sopRdistantly fom earty othay,
difring he cleaning protess. Tha individust cleaning brushes sanh rofals shoul a slationany rolafion avs and gansrally denot
gwacuts 8 clroumferential moverment around the atomizer. The alomizer i be cleaned is tharefors located contrally betwean the

diffrent rolaling cleaning brushes, e slorsirer to be clesned executing 2 rodary movamant of Bnited angle alaut its alimize

axig during claaning so thad the clesning broshes can clear e wotary stomizer dver i ontire eirumsrense. i an enshoriment

with three rofating clesning brushes, the atomizer praferbly exeaies a mtary movement of 1207 o srsure thal e sleaning

brushes can encompass the enfire creumbrancs of the slomizer. i this variant, the watting of e ¢ &mm brushes with fhe
cleaning agent can fnke place nddatividy Simply by means of sistionary nozales, which can aleo b used during e aubasquent
clegning of e solating chsaring brishes to wat the deaning brushas with the cleaning agant. The actual dleaning of the rotating
cleaning brushas then lakes plack by rapid rotation of b ceaning trushes, ay 2 result of which any dirt residuoy are tuown out
of the tleaning brashes, The subssguant sdrving of the atomizer can lake place by means of 2 blowing i sy, I this variant o
the invention foo, the alumizer to be clesnert is ested in the center during e clsaning process, which allows 2 relatively smal
mnaartion cpening inthe b musmg & the cleaniny devioe 333«;?93‘_5{333 by e Inverrion: This In tum faves drying of the alondzes, a8
fhe dintanes betvean e Blawing o g mentionsd sUihe start and the slomizer buusing san be Septsmall

I Bfth waant of the fnvention, howevir, cleaning brushes are used which rotate ahout the glomizar agls, the deaning brushes
teling aranged 2t & distance from the atomizer dus and facing the rolation sxis so that he desning brushes wush e sulgr
sontour of the alumizer. in this Cosn the cieaning brushas are praferalily srrangesd on the inner wall of @ rotaling pot, Int aiich
i afomizer is insered eoaxially during e claaning process so Hat the pob with the desning brushas rotales coaxaly o e
atomizer o be cleaned. To wel th sloaning brushes with the Ueaning agent, fr evample statibaary hoxlng can ba ysad, which
are attached behind the brushes and speay trough belwasn the brushes. Cluaning of sieﬁming brashes s Bowsesr not
possible by rapld rotelion of the cleaning brushes v iy variant, a8 the cesbrifugal forse wauld result in any it residues baing
drivan deeper inlo the deaning brish, A passibifity of clesning e deaning brishes & this variant of the hwention conslsts iy
al e oomplets c%a,aanéﬁg davice or ol feant the polwith the olsaning brushas frcated tharely i Bonded with & clagning Ryuid o
afiow the cleaning frushes o rotate in @ Slasning agent bath. The slomizer can in this case again be died wilh the ad of 3
blowing aff ting, it baing possible 1o keep i diamater of the blswing alr ring sl whin favors dring.

Wit the prbshaged cleaning brush mentioned sbove, the clsaning brush can have o inserlivr opening on te side, theaugh

which the alomizer can be inserted into the polshapad clsaning brush transversely o the rotalion axiy of he deaning rush. For
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axample, the deaning brust oin © this end sonsist of @ plirally of segments, whith are aranged s distibuled manosr quey

the sircteniarsnos and oach leave 9aps free belween canre o, Sidugh which the altmdzer oan be inserted end withdrawn g

radid direction. The lateral isertionfwithdrawal of he alomizer hag the sdvaniage comparsd fo v axal inserioniwiihdraws! frat
no problemas with bending bristies or bristlebunches neour, Funthannons, this makey & relatively smiall design possitle
With & pot-shapad reveplant fur the oleaning beush, the problem can arise that the cleaning agent and dird residues are driven
radially cutwards owing b the cendifugst forces and then nwisi be somehow discharged. This can be slfowed i such 2 way that
e pobshapsd renvpiace andir the cleaning brush havs on el croumfsrence o feast one opsaing tuniigh which the
ciganig agent andion dirt residues s be dischanged cubwardly.

O dlean e claaning brush i the differant variants of the invention, 2 plate, a'bar, & comb of similar, crowhich paint pasticles e
haonked or sorsped of the brish, sen sngagedn the tough.

cleaning deviee aspording o the fnvention praferably has a famgely dlosed housing Iy which e sfomizer is deansd. Tha

atorizar o therelnre nserted trough sn insertion opening info the housing for cieaning, the Insertion movement raferably
being aligned at dght angles fo the spraying auis of the abmizer. In s tase, on the one hand, | is necessary for the insartion
spaning fo e suficiently largs 1o e slomizer o be insensd through Be Insetlion dpeding o e hotsing. There is howaver,
e olher band, also 8 nead oy g insertion opeing which i sx sl ss possble o prevent dirt rasidues fram astaping
outwards through G insertion opening ol the cleaning device. In 8 prefired sxemplaly smbodimant of the wvention, he
frsertion opening «f the musmg herefore hag & olear cross section witioh is: sesentisliy & negative form of the outer srony
section of the afomizan, a conslard gap wiich s 8y narow as possitle remaining tebween e olrowineanial adbe of e
fnsertion opening and fha outer sontoer of tha alomizer In swder to allow the Insertion of e slowmisw it e housing.

i ancther embodiment, te alomizer is nserted coaxially to By spraying s into the housing of the chaning devica, In iy

e

aaxem;siary ambadimant, the lnserlion opaning has an ouler eross sertion which s essentially @ negative form of the outer sroas
sectin of thie atormizar al rignt angles fo e spraying axia. Trorsfore the insartion opening ls generally croular in this exsmplary
svhoinun,

Thary are preforally different stations Inside e houshg of e clesning dovioe anconding o the invention, whish stalions
pasvide various tasks as parl of the widle tlesning process.

Thus, an atomizer intsenal tnsing shelion san be lossled within the housing of the cleaning device acoardling 1o the nvention, in
which stafion e sfomizer v rinsed with g dosing agent vordsr 30 vinse out e voating agsnl remsining in iz stomizer,
Furthgnmose, a brush welling slafion 5 preferably Ieated inside the housing +f the closning devics, It which trush walting
station the ceaning brush is wetied wilh 2 cleaning sgentin arder I improve the ciezméng affert during subsequent dleaning.
Furbermors, 3 oleaning stath is loosted inside the housing of Becloaning devige, Iy which chaantng slation he atomireri
cleansd by the deaning brush by the seaning brush brushing off the outer contour of the slomizen

A brpsh rinsing slation iv preferably aleo Ihcalnd inside the housing of th dleaning device, by which brush finsing statias the
claaning frush s cleaned with avinsing sgentin order o remove distromduss frons the claaning brish,

A atomizer external ringing stalion can also ba locsted i the housng of the deaming deviss, in which alimizer extemal finsing
statiors the stomizer iy sprayad with & ringing o dessing agent Fom outsids bolrs being brushed o i grder b fraprovs the
subsegusnt cleaning sffact

Finally, a drying stalion s greforably aiso uoatad invids e housing of the clsaning devios, fn which drying station the atomizsr
isatbaequenty ddad

The: differant slalions mentioned abuve can be grangsd it & spalivlly separaty manter nside fe housing of the cleaning
duvice. Mowever, thers is alse the possibility that for examphy the driing station und the atomizey exdirnal rinsing station forma
common statfon and therelys are not spatially separate.

1 2 prafernsd exernplary embodimant of te invention, thiree stalions which are spalially separate from each otber arg providad



Wide e housing, namely sn alamizes intenal dasing station, & stelion for external finsing of the atomizer and for drying the
alomizer andfor g siation for clesning e dlamizes, for wetd g the Cleaning Drushes witte s sleaning sgant-and for tinsing the
Claaning brush with s rdnging agent.

in the praforsad exemplary embodinent of the nvention, the atoraizer can be nioved sesantially along a fravel path hetween the
alomizer inlaral dneing shation, the alomizer axtersal vinsling station, the rving station andior e dlaanisg station i the
frising, the travel path running preferably st rght angies fo the spraying adds of the atamizer and fnearly. | should furhermiors
b mentioned that the traval path rsferably runs horxontally or vertisaliv. The houging of the dleaning device & Esoring o the
invntion therefore praferably has along the travel path g slit-shaped opening through whish the atomizer projscts outwargly frant
the howsing of tha claaning device whan the atomize i on the bavel path within the housing, st ihat the alomizer oan be moved
i the housing of e sleaning device by & prinling ol losated outside the fousing, The slitehaped opening prefarably kas,
transvarsaly with respect (0 the lravel pai, & clegr width, which is amwlier Ban the dlesr widlh of the Insertion opening, o that
the stomizer can only bit ingerted o e holsing s wrasvedt from the housing through the Inserion apening, but nut Hrough
the siit-shaped opening. The only purpoes of e slitshaped apening is turefore that the atomizer can be moved In the housing
By @ painting robot ocated wutside the housing, whersss the stomizer can obly ba ntedad into the hows ing and removed
therefram through the invertion spening. In Bl examplary smbodiment, the sisaning slation, e drving station and e stomizer
nterval vinsing slaton are sranged one after the other na straight fine along the tnewr Yravel path. The atemizer ntemal rinsing
station sl s vase preferably lucated direclly behind ar undar the insartion Spsning, n hal the alomizer reaches e slomizer

intemal sinsing stafion Immediately alier nsertion into the housing witheut the atomizer ha«mg fo e movad farher along tha

traval path. The drdng slation s bcatsd along the bave path helwesn the desni g aislion and e alomizer femat dnaing
stafion, the cleaning slation praferably beiwy arranged further away o the theartion ope ning Hun the dnimy slathey and the
atamizer intarnal doing stetion,

fxhould furtharmore be menlioned that the nsestion spaning for the alomizer con wso be anva nged belwesn the dlesning stadion
and the trving siation, This makes tompast outer dimengions of the dleaning device possibly, However, such ar ¢ arahgemant
atsiy allows o emalier lal ave! path

The drying slation preferably has a plolable stirup and & slatfonary stimup, which each have at foast one nozdle for suppiving
blowing alr, wharain the nozeles we orlented towards the sfonizer. In 198 case, 2 plurally of biowing aif noxsies i prafersbly
arrangad slong e slirup fnorder o blow blowing alr ot the atomizer over b sntire langth of the strup. The slaffonary slirug
and the pivolable stitup prefarally Tun exsentially perpandiculany and labersily sciocently te the slordzer, the pivslae sup
gredarably helng plvotable about & prrpendicular pivol axis so that the pivatsble stirup oan be plvoted around the alamizer, The
pivod axis of the pivotatle stierug in this case prefarably calhoides with the alomizes a8, Mers, # must glso be mentimend Hiatthe
pivotable slirup is praferabily pvoted only by a fmited madnuint plvoling angle, whirala the possible pivoting angle fs betwaen
330 and Q0% The pivotably slivup and e slationary stirup alfow very efficient drying of the atomizer. To this end, the
atturizer is firsh Mown frae by the slalionary alirup with the Bowing &l nozzdes ioesled thereon. The plvolable stirup, which
Thkawise has 8 plurdlity of bmwing o s‘:azzies, then blows ot the alomizer, the pivotable atirup being pivoled in o first mtation
direstion will wachive biowing nodes as far s the snd stap and prderably by & rolation angle of lese thar 180°, Thie santing
position of the plvolable stirup it gs‘fzsf-arabiy tha posifion in which the plvotable stirvup is opposits the siationary strrup, The
pivdale stirup with the active blewing ab sozziss then phads in G opposite rolation dirsction by the maxinuim possitde
rotation angle o6 far ae the seound end stop, This process can be repualed If reuired. Finally, the pivot angle s ther pivotd
arvund e alomizer in tha frstrotalion dirsclion, for sxanyple by 8 rotation angle of 188°,

i should Rty ke mactionad in conneclion with the pivaling atirug that the plvoling slirmip wan be aclive fom e firgt
mineraent

In another axemplary embadiment of the nvention, the drying station by byo plvating stirups which sncompass the alamizge
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arally dusing e dying process sndsan be gl g:( vobsd sbout & rotation axis wivich rung coaxially witl e slomizer sxis. A plunaliy
of tlopdng air nozales s preferably aranged one afler e sther slong the ploting strmup oy the nney side of tha plvsting stirug,
the individual plowing 2 nozzles baing orentad inwardly towards the sfomizer. When the twa plvating stirups rotste zbuut thalr

rotalion axiy o showt he alontizer saxis, e blowing ab nuxsles then blow al the slomizer over il sative chrcumferanse and

fharaby dry { I this cose s advantagious i & spacing betwgan the o fegs of the pivating stinup 06 ona sige snd the ouler
confour of tha alomizer on thecother side Is a5 small as posaible. Both fegs of the pheling stinup therefore endloss 2 clear
itamal crowy section, whish preferably forms s negative S of the outer cross sestion of the Alomizer, so that 8 nearly constant
sl gap iy provent holween both logs of the plvoting stirup and e cuter contous of the atnmizer
In the ceaning devicr secording v the ivention. the atomizer fs preferably spoaved before clesning. To loosen the dit,
wellingfpra-molstening of the ditty surface takes place dinclly hofora i by sotatad info the brash diring the clesming prooses. Thi
wellingfmotstening i thug preferably part of the desning dation and not part of 2 separats stalion. On e opposite side thers s
prferably & nozzle arrssgement, which dnsss of re-rintes the theaned surface of B atorizer direclly alter i feaveshis rolated
it of the brush engagement regun, which iy also relared 10 a8 “tinsing clean’. This nozele arangement f rinsing ciean 18
dirzcled towards the alomizer srface o such & miannar that the sufeor of the alomizgr 5 "finsed glean” e the lest ditt
residure andior diiuted dint are dnoed o) and deshing ayent sto reachis the region of brush sngagamant, so that the cleaning
agent iv also used for thi sctual brust dlaaning. This offers the advaniage that thare s not additional fiaing agent consumption.
This prosadurs of using the dnsing agerd fwive fas indupendant dignificance wanthy of grotaation, Diying ie sotcombined with
e funcliorin Gae siation by provided separately:
With respect to the design of the Individual bowing af nozzies, there se varbs possitiiies. For instance, the bowing &
fiorzies can be sht-chapad andhave a sibwidh o 0.1 - Vowroand & st lsngth of 100 my « 300G v,
Afternativaly, buwever, 1 is alse pessibie for the tlowing alr nozddes fo have round, praferably Sirculsr bores, which can have g
hore diameler of 01 nim - 2.0 i and & gpading oF 1 mm- 4 s,
Praferably, the blowing #ir noazies ars designed i sugt 2 way hat the biowing air flows ot of the blowing sl nozaise with @ fiow
velocity of more than 200 mis
The above-mentioned brush rinsing slotion hag the taakof cleaning the clsaning brush with 2 tinsing agent in oser o ramave
sy it residues from the wiearing brush. The biush ninsiag station therefors prefirably has a pllealty of dnsing nozdes o ardar
R gjent the rinsing agant ontr the dleaning brush. Yo fhig end, rmore than o tiheing nozzles are prefarably provided, | baing
possitde for the individua! ringing noley fo have @ noezls dismeter of S mim - Lo,
I practice. the nozde arrangsment Which is referred © hete as the brush ringng slafion s alyo used to wolsten ihe wholk brush
el el fnasing contact with the atomizer {wh‘iie the slowdzer approgches the nleaning davice and clganing brush] b onder to
pifain the full cleaning effect from the wlart. During actial claaning Suhen the stomiver i in contact with the desning brush), tha
chaning diviow can be inaclive, Aflerg %‘e.amng, thes«zs nozahis van be cleaned togather wih e above-mentionsd parts plale,
har, combeie ).

Thara je also the possiiily withiy the contesdtof the vention R the drying stafon o have 2 beating mvany b head B blowing
aif. Furthermone, the drying station can also have an alr condiffoning maans {o dry the blowing alr, a8 & reaull of which thcdrying
sfect iy further improved. Finally, the diving mesns Can 2is0 Have & stclion fmemns 1ok o fant the surlsce of e outet
sontour of the glomizer and thereby support the dring process. The abovesdessribed possitility of heating san also by used for
tha s!e;vzning agent, which can BRewise b healad.

he abive-mentioned atomizer internal rinaing station makes it possible to rinse the storizer with s‘i{;sészg agant and dnse any
Caaﬁn-g agent remaingg i e atondzer out of the gomizer, which takes place fn panicuiar i e event of @ neior change o wiiat
i knnwn as quick rnsing. The mikiere of residusl coating agent snd rinsing agent which comes cul of he stemizer oould

nowevar lkawise resall I contamination and s therefore praferably coliected It e atomizar infornal rinsing station by an



sesentially lubular or funnebshapsd receplachy, e slborizer buing arangad exsentially coaxially sbovs or It the recaptacks
during o tinsiig process and spr‘a‘ym the remaining coxting agent and sinsing agest into the receptacle. as & resuit of whish
santamination of the claaning devics is lagely praventes. Thi funnelshaped or tubulsr reneplacis s praterably conneclad o 8
sheposal systam wr ordar fo dispose of or recyols e nemaining ooating sgant and e riosing sgent.

i should furthernore be mantionad that the inverdion i not ivited o & complide claaning davios for an slomizer. Rather, the
wention #iso comprisag & sovel ceaning brush which can be used it such 3 claaning devion and s chavacleried in that the
Brush sontour of the wleaning brush is adapled lo e ouber wantour of e stomizer, 8y hus siready baen mantioned shove,

For exampie, the cloaning brush accsiding 1o the Invention may be a mulpsit brush congisiing of & plorality of srush disks,
which are rolitable aboul 3 common rotation axie and ars arenged one abuve thy other alsay the rotalion axis. In il case the
cheaning brash prefurably comprises batwesy twd and er brush disks.

Heahould fortharmone be rantionsd that the tganiag brush praferably as brosh fosrs haing & Jength of 30 mm ~ 128 miw, the

individual brush fibers praferalily being combined to fun brugh bunchas which sach contiin rumerous brush fhers, the
inddividual brustrbunches peafaesbly havivg 3 spadag of 4 iy - 10 mm Fomench ofher
Furthermore, the individual bruslht bunches preferably have & diamater of 28 man - 7 mm and the individual brush Sbers

&y

wrefarabdy bave o damelerof G 8 mm - Ty

With sagard 1o e cross senfion of the ndividual brush Thara, there sre varios possibilities, the oraes sention prefiratly being
round, stanehaped, tiangular or polygonal.

Furthormara, e individusl brush fibers ase preferably avanged ot  Hitangle wity respsct o e ouler contour of the momiss o

Ge cleanad, wosrsln the it angle fs prsferablv o the ramg of 107 o §0°

Dunng the aolual caning procsss, the sleaning brissh 8 prassad fighty againet the slomizer, so hal the culsr contour of the

alomizer panatrates the anioaded auter oaniotr of the draning brush It a defined penetration depth, which ts praferably iy the

range of ram & nim - 48

With: regard 1o the wtenal of the individus! tyush B, there ar various posatbifities, polyamide preferably being used, in

particuiar polyamide 8, polyamide 12 or pelyaraide 88t one exemplary embodiment, the brush Thars andior the base hody of

tha-cleaning brush conslat of sletrioglly sundustive glastiz, &g, condugtive polyarida, T sapioslon pravention reswans. The
bane body of Bie cleaning brush zan howsver consist of pashmachined, elacirisally conductive polyproplene {PRY.

Furthmrmaore, combinatims of various bristle maturinly, shengihs, angles eft. are possitle,

e addition, i should aleo be mantionad tat the cleanihy brush preferalily has & brush bass body, i whish e individusd

ianing fihers wrs sacurely clampad: prassed or sluck o,

“'saix the invantion also comypniass § novel cleaning risthod, which i characturizad i that the futer contowr of the alomize is

atse cheaned by the cleaning brush in the regionot an exlenal chas‘géng ehectrats and bebind it

Furthermiore, the foliowing sleps are preferably canied oul successively in e zontex of the clesning mathod sccorting fo the

inventian:

ringing the atomizer with & tinsing agent i order ko dinse cut remalning coating ageni from the alomizen,

g wetling the cisaning brash wilh & dleaning agent in arder 1 Inprove the subsetuent sieaning elffect

. istining e alorizer prioh fo cleaning the alomizer with the cleaning trush;

: cleaning e slomizer by meanwof the cdeaning trosh, whsrsiy ey deaning brusl Brushes off the suter contour of the
alomizer;

s sinsing the alontizer onler side To remaove Tast dirt residuns;

« dhrying the altaizer after claaning, n partinular by blowing blowing afr af the altizern,

s sheaning the deaning rush aflyy cleaning e stomizer, in partivular through spraving e dleaning brush with 2 sleaning

liguid,



o

it shioukt fnally be mentionsd that additives can also be added & the dlesning agent, Furifiermies, the closning agant fea,
acdvant, thinserf ow alsd b niived With pubsad al Iy order o Improve the dleaning effect
Other advantageous develapments of the vention are characlerized in the subsfaimg or we sxpliined v mone detall below
gether with the daseription of the prefarrad examplary smbodiments of the invention on the basts of the figuves. The fyures
show.as Silows:
Flgure 1 & sohemalic disgram of 2 dlasning device according to the invention hiaving a cleaning brush whish

rolates in & stationary manper, wherely the alomizer sxscides » oiraumfarential movemens around the cleaning brush

Figura 2 a persprctive raprasentation of he vanant ascording to Mgure 1.
Figure 3 & schamatio pesspective reprasentalion of ansther vadant of a cloaning devise acotrding ko e

invention, whersin bollh the rdeaning brush and the stordrer sach rotsle shout o stationary ratation s,

&

e

Figura § a wross-sectional view of anciier varkant of @ deanlag device asconding to the invention, hawing @
rolating, pobshaned reveptacts, on the nner sides of which the Clasning brushes are atfachad, wharsls the atomizer is inserted
info e pobahaped recertackefor olaaning,

Figuee § & sohamatio diagram of ancther varfant of a clesning devios according to the invention, i which tha
atomizer wotales sbout a shationary rolulion sxis dunng cleaning, whils the fikewdss rotaling cleardng brush execuiss @

Srouniarasial movement sround te slovdzer

Figure § a parspective view of the variant aconrding fo Figura §
Figure 7 & sohematio dagram of ancther vanant of 8 cleaning devics actorting (o te inventfon, having hrex

rolaling cloaning trushes, which are aach aranged ina slutionary manner arsund 118 alomizer o be sleaned,

Figure 8 a perspaotive view of the varlant sconrting fo Figlra 7,
Figures A58 varlons views of 2 praferrad skemplary evbodinent of @ dasning devies sceording 1o Bie inventian,

whersiit tha atomier 1o be cleanad iy nverted ntn ihe claaning devies hﬁfiz@fs{gﬁy.
Figures 108106 varions ews of another examplary embodinent of 8 clessing dovice assanding 1o the invemion,

whetaln e Slsnizer o be cleansd s Ingerted Int e clasning devinsreadivally.

Figures 1110 varions visws of & plvoting atimup witich fs used In s deyving stafion of the clsaning device scoording
Figures A58 and 104108
Flgure 12 a schamafic dingram of tha cleaning device acearding fo the nvention, having & stationary bling air

stirrup-and g plvotable Blowing air shrupin the drying stafisn;
Figires 1 and 2 shiw, In g very gimplified, schamatic fom, & first varlant of & cleaning devis 1 acowrding fo the invandion for
rdearing & rodary alomizer 3, which iy ased § exampls i & painting Instaliation for painting mutor vahicle body parta In order
paint he motor vanichs bady parls,
i should be mentioned here thal the rotary alontizer £ has a9 angled housing, i anglad houslng pard being rofationally
symimetrival s beating an axlemal charging ring 3 i onder © elctvstutically charge costing anent aprayed by a el cup 4 of
e relary o 3 The el charging ning 3 containg numercen axtenal charging slsctrodes distibited owy it
iroumiarenee, which s embadded in the exisral changing ring 3
Toclean the angled housing pard of the rotary alamizer 2, Bie cleaning device 1 has & claaning brush 5, which rotales about 8
siationary rotalion asts & ansd s drivan by & doive (nolrepraseniad barg) The sluaiing brush & hes 2 rotalionally symmeticgd
brushy contour, whith fapers confoally upwards in the lower tegion s Flgurs 2 and has gn cesantially sulindncal brush reglon in
the upper region. the tonical brush region and the syindroal brush regloh enclosing an inwandly curved partion e which e
exterval charging fing 3 projecis during visening. The brush conbaur of ti cloaning brush & s adagied 1o e cuter confous of the
angied housing pard of the ratary abmifzse 2 in such 8 manner thal i slaaning brush 8 bears againat the cwler contonr of the

rotary stomizer 2 withiny the enties chaaning ragion of therotary sfowiizer 2, including the edamal charging rag 3. I contrast 1



ihe converdional brush-based olzaning devices duseritied at the start, e clearing brish & hersfors also desns e et
chiarging ring Sand the regions ofthe angled housing partof the rofary slomizey € which kordsr the exieral charghg ing 3.

During the tleaning procass; the rolary slomizer 2 by guided anstng the leaning brash § onvg siroulls path by s coivantionat

painting sobol (net repravented horg), e vrcumibraniial nusemment of e rolary stomizer 2 on e choslar patis T heing In the
oppnsite divection o the rotalion direction of the cleaning brush & On theclreudar patls 7, the rotary slomizer 2 moves out of e

pasitinn represeniad v oo Spposiia posiion 8 indicated-with desh-doliend Inss andd e back Inle e position show s Figwre

3
3

Dwing to te protimfsrential movemient of the rotary stomizer 2ot the dirstdar paih 7 around the claaning biush 5, the cleaning
Sruni & cleans the angled housing part of e sotany storizer 2 over v enties chratimiference.

This arheantags of Bis variant of the cleaning device 1 sonording b the Invention i this faclihal Bie tleaning brush § is sranged

i @ siationary manner with the rolalion axis § This has the sdvantags thel the clesning brush § san b watled with a sleaning

agent by » stalionany sozde before cleaning. Furthannone, 8 cleaning agend oan also be sopling via this nozzle to the bristles of

the deaning brish & in ordsr o cloan the clearing brush § agein sty 8 clsaning process: This clsaning ;c:mcessaf the sheaning

brissh 5 can e supported by B deaning brualy § belng rotsted rapidly so that the dirt restilus sdhering o ristien of the
shraning brush B are thrwn ¢ owing 1o hacaninfige! foee.

Figurs 3 shows anolier variant of g cleaning device 1 according 1o e Invantion, wherelr this vasiant mainty conformg will the

vartant deseribed above and representad by Fliwrss ©and 2 a0 thal refarence ¢ mads to the above description o avaid
repaliions, wherain the same reference tumsrals & used for conrsaponding delsiis

A sperial fegtwre of this exemplary erbodiment conglsls in thal e rotary slomiver 2fs not moved around the sleaning brasit 5
oft the cireuly path ¥ during the clsaning process bul v siaionary, Instead, the tolary atumizer § exscutes arotary movament

ahout s ball sup el during the Ceaning trocess, su that the desring ivush B oan dean the satire droumisransg of the angisd

housing pwt of the romry atomizer 2. 1y this variaal han both e cleaving brush § and the rotary stomizer 2 we avangad ina

stationary mannsy diring he cleaning proceas-and saoh axaoute rolations abott theirown axes.

Figure 4 shows g schemalic rapresentalion of anothar vanlant of & oleaning deviss 4 ancoeding to the invention, whirsin this

variont of Hie cleaning deviee 1 parlly conforma wille e varianly described shove, so hat refirence i imade T i abive
gesipinio svald repetifions, wharelr: the same relarancs numersls are used iy corresponding ety

i fhis variant of the tiverdion, the dsaning dovics has a pobshaped receptacts § which s aranged csa,\ais o the angled

housing part of therolary stomizer and o e Bell oy ads and rotgles abioul the common axis dunng’ e Cleaning prosess, 8

cleaning brusk 1, which runs arund the sircumisrence and which brushies off and hereby deass the ouler sontour of the

angled housing part of the retary alimizer R when the pobshapad recoplacts § rolales sound the anglsd housing part of the

rotary stoimizer 2, being areanged on B inner wall of the pobshaged reoaplacle 8

tn this cass the cleaning brush 10 Eawise has abush contour which s adapled o the sutsr contour s the angles! huusing part
f the mlary stomizer 2 induding the extetal sharging riag 3 s thal the Cleaning brush 10 also elsany tha region of the wxtsral
charging ring 3 and the housing regions of the rotary alomizer ¥ adiscant o 8

Figures § and 8 show a modification of the frel varkant of e dleaning device 1 representad in Figures 1 snd 2, whersin this

variant malnly sonforms with the vadant desvribad above and reprasgnted tn Figures 1 and 2, w0 that refirsnce s made o e

buve dosonpdion to avold sapadiiong.

A sponial featurs of s vatiant consisly i thal the rolary slomizer 2 is slatiosary during the dleaning pincess, whareas the
cloarting brust § fs moved on the siroular path 7 arstnd the roliry atmizer 2, 5o that e rotating cleaning tsiish § can ciean the
oty slomizer 3o iy entis circumfrence. i this case the lesning brush 5 herslve axenutes 2 planstary moversent
ansung G rotary abmizer 2, the ci&mmg brusiy Bt the gamme S modating abaut s own ot adg &

This rotery wrovermant of the cleaning foush § sboul i v 25 and the rolary movemest of the deaning brosh on the droular



i

path 7 are in this cave in opposite dirctions i order fo achisvs the bast cleaning efert possibie: fn s varast of the deaning
device 1, the rotary storalzsy 2o stationary during the slsaning procsss. This bas e atvantage tat the deaning devics can

fave & relativaly wmalt insertion vpening for nserting the rofery alurizer € nto the housing of e dleaning davica 1. This favars
drying of the redary stomizer ¥ alter dleaning, &9 e gap betwasn ths stomizer houding and e Blowing ait ving can by miie
much smallsr,

The pirout movenent of the clsaring brush § around the satary atomizer 2 can By sxample be realized by rmeans of & planstary
gear muchaniam snd & preumatic drivie Tias hag e addions! sdvantage that no additional drive js peadad for the rolation of
the demning brush S about s Gwrorstation gie 8.

Figures 7 and § show another verlat of a cleaning devics 1 according to the invention, whersin this vanan agaln putly
cooforms with the vatants describad above, so Hat reference fs made fo e shove desoriphon o avaid mpmitisns: wherein thi
vamie refrnes numerals will be uled for sorrsspinging detalls,

A spaois featie of this varient consiste firsty I that e deaning device has three dlearing trushes 5.4, 5.2, 5.3, which ang
arranged squidistantly srbund the rolary slomizer &, the clesning brushag 5.1, 5.8 8.3 each rotating around stationary rotation
auwne 81,83, 63

The individual clesning brushes 31, 83, 8.3 howsver sach tover only part of the claumferense of the housing of the rof any
alomizer & and cannet thersfore clean the rotary atomizer 2 over it entie rircumitragcs,

Duting the cleaning provess, he rotary alomizer 8 tharsfore also exscuies & rotary moveman about s ball cup s, the iy

alomizer & civsring v rotation sngie of of least 120°, The rolation sngle sovered san howsver also be smalier {ag 507, as the

thren clearing brashes 51, 5.2, 8.3 are angagad el the ciroumfersnos not anly in & linser mannas, o a modification of s

varlant with more than thres cledning Brushas 5183, the rofation angle covered can be evan smalier. T il manses § it
¥ 2,

The subsequent desning of i ceaning brishes 8.1, 5.8 55 lakes place g In the above-desaribed other vaiants of the

ensurad that the cleaning trushes 81, 8.2, 8.3 canvclean the anfire Sroomfensn of e solary ato

frvantion by wetting the sleaning brushes .1, 52, 5.5 with subsaquent rapid rotation of the cleaning brushas 5.1, 5.2, 5.2 o that
it resichies &g fhrown out of the cloaning brushes 5.1, 8.2, 5.2 by the centrifugsl foroa.

The subsequent drying of the rolary alomizer 2 functions in this sase too by means of 3 blowing alr dng, which la nof repraseried
for the-sake of sirplishiy

Recause the rolwry atomizer 2 1 in the cenfer iy this variant of the invantiog 100, e insartion spestng o be mads

oprvespendingly sevedl, which favors drying, as e distanse between the blowing alr dng and the alomizer housing can be kept

corraspandingly srall

Figure B4 and S8 show scheratic disgrams of 3 clesning divics aconrding fo e invention corsspanding to the sboves

guseribed vartant represented in Figure 3 i which both the rotary atemizer 2 and the dleaning brush § sash rolaty about
stationary reiation axss during e desning prossss.

i this case the cleaning davios 1 has & houslag 11 which contains an Inserlion oparing it e and fane on the isft in the
drawing. The ratary alomier 2 is theralore inverted int s howaing 1 of the deasing device 1 fheough the insertion opening 12
i the dirsclion of the double arow by 2 oonventional, mulli-axis painting robat {nof represented fere) for clesning.

Tre housng 11 has & siibshaped opening 123 o fix uppsy side located ot the top In the drawing, fhrough which dpening the
proxinal iumsing part of the rolary atomizer 2 prsjonts an that the rolary stomizgr 2 can b guided In e arrow dirsclion i e
housing 11 by the sainting robot.

The insartion opsning 12 has & clear gross sackon which s ad

]

pted fo the outer cross section of the angled housing part of the
fofary alomizer 3 and farres virfually & negative form of the outer eross setion of i rolsry atomizer 2. The insertion opening 12

therelurs Hoy b opposife Tecessey 1 for the axiermal charging Hng X so wher Bie ey gtomizer & nserad infa e
e gingd -ing

imsertion opening Teastly & sinall gap remaiin bahiesn Bieadas of the nserfion cpaaing 18 and the cuter sondour of Sib tolasy
i ¥ H k

a3



stomizer 2.

b the ousing 1 hehind the inserlion npening 12 there is firat an sfomizer intemal rinsing station ¥ rinss the otary atodzer 9
with @ ringing agent al the star of a cleaning procesy, ava resuft o wirich any remaining coating sgent is rinsed ont of the robwy
atomizer 2.

The atomizer idernal virslag shation comprises an essimiially tubula reveptacis 18, which & sonnecled to o disposal system {nat
represantid bere) to diaposs of fasing agentand couting sy rasidues. I the svent of 3 paint shange or quick rinse, e raisry
atontizer X iy posiioned over e ubul recspiadle 1 fn sueh @ manner that the rotary stomizer & sprays coating agent residuss
andoinsing vgantinto he tshidar recophadle 18

Behind the alomizer nternal dnsing slation theve taa furthaey station which has several fmclions.

i the stalion located behind the atomixer infernal rinsing stalion 12, frstly the outer sontour of the Stomizer 2 1s weltsd with g
cleaning agant in order to make the subsequent claaning by the deaning brush § mars effective.

Heowaver, drying of the alomizer 2 afler thating by the Cleanihy rush § sivo tokes phuce I the stalion bebind e Moming
internal ringing station. To this snd, the dridng sod watting sition has & pheoting sinep 15, whish can be pivoted about 8

perpendicular plvol axis 18 by & pivot diive 17, whish s only reprasented schanmtically

have, Fupthormaons, the ci‘ryir:g; and
walling slalion $iS0 has & stationary stivap. Furthermisis, the two slirrups contain numsrous sit shaped blowing 8y nozdeson
telr inner side In order o blow blowing alr &l the rolary atormizer 2 and tharsby diy it The two stirupy Rowever also contan
pumercus ringing agent nozzies n arder to spray the stomizer with & vinaihg agent from the sutside.

Finaty, e cleaning devios alse hax the cleaning brash &, which rolafes abaud s rotation 0% % aod theredy theans e ouler
sadr-of e rotaty atomizer 2. I Hhis vase tow, the beosh sentour of e claaning brosh § fs adapled to the outer sontow of the
robury atomizer § and theretors has o deprsosion iy i labiral surface, Inlo whinh the external charging ting 3 nan gegjest

Figures 10A-10G show a modification of the dleaning devicy aconrding o Figure 1. 8o thal referencs ls mads to the abiova
deseriplinn 16 avod repetiion, whersln the same refiwence numerals & used for w«esrmdwg aluils.

A spacial feature of i asemplary embodiment consists in that the inserfion opening 12 fs sreanged on the uoder side of the
housing 11, 0 that the rotary slomizer 21 nserded int and ramoved oy the hossing 1 Hrough the ibsertion spening 12
the vetical diraction,

Heawveyss, the rotary slomizer @ is fhen moved inside the houaing i the horleonisl direction, as has already fesa dusorthed
abovee On e upper side of the housing 11 there Ix therefre kewine the siilabapad opertng 13, thegh whish the rotary
stomizer 2 projects upwards 5o that the rdary alemlzer 2 can be moved haide e brusing 11 by # painting robot located
outsider the nousing 1L

Afirter special feature of this sxemplary etbudinent sonsists in tat the fubular receplasie 18 of the stomizer Internal fasing
station is afranged directly under the inseffion opening 12, Aller the rotary stontizer 2 fias bren inserfed traugt the insertion
apening 1 info the housing 11, the rolary storizer 2 18 therefors facalad direstly above the lubular receptaste 18, a0 thal the
retary afontizer 3 can b rinsed immsdistely.

A ;zossa,b division of the cleaning devine 1 side the housing 11 1s destribad helow with raference to Figurs 108

I this casi, @ atomizer inlernal finslng sallon 21, which is rapresentad here with & dashed border, is nsated on the far right in
the housing 11, By the slomizer Internal dnaing slation 21, the rolary altmnizer 2 san B tinsed, the residuss of B finsed out
coating agents and B nnsing agent being spraved s Be Gibthy rerebiain 18

To e eftof the alumizer infermal insing siation 21 there is o deying slation 22, which has the task of drying the ndary stomize

2 after clessing. To Hhis and, e drying stalion 22 fas the sbove-denuribed plusting stirup 15 with the blowing alr nozeley 18
fcated thamin,

Furtharmons, e alomizer 2 s also sprayed o outside with @ sleaning agenl 8 e drang slalion i ardes o improve Hie

feaning elfed during the .subsmuani brushing off of the wiary slomizer 2



H

On the far lefin the drawing theve Is fimally 8 cleaning siation 23 in which the claaning brush & cleans the outer soslour of the
olary stomizer 2, as has alpsaddy Seen described sbove in detall

Figres T1ATIC show difforant dagrams of the station which serves e shxaning davice acarrding to Figures BADSE and 108
106 a8 8 drying station 22 awd afomizer exterval insing station. i his slathm, th sotary alomizer 2 s herators soraved with 8

cleaning agent frony thi sulsids bufore brushing off in the clesning station and drind by blowing with Wowing air affer hrus ing
> dhis end, e station hus the above-mentionad pivoting stimups 15, which can be pivoted about 3 prrpendioular pivot axis by

i plyot drive 17 iy ordey to be able b spway Bu rolary afomizer 2 with clasning agent over it entirs circumfarence and i blow

Glowing airalit

The pivoting strup 18 has inwardly poiating slitshapes blowing air nozeles 18 and & plurality of cleaning agent nuzzles 35, viz

which B cleaning agent and bowing air are oulput oo the outer contoir of e refary stomizer 2.

i should furthanvore be mantionad that the pivoting slirap 15 15 adapted with i mner contour o the cuter contour of the gatary
alomizesr 3 so that e inner nontour of e plvoling stinup 18 virually forms 8 negative Torm of the auter contour of the rotary

Futtharmors, s station has @ salinary towing alv strip 24, which iikewise has sfivehaped blowing ait nozdes 88 and daan g

agent nozzies which polnt inwards twwards the rotary alonizer 8

i oaach cose & reomes QU fwoaranged I the phasting stirup 48 and iy the bowing i stip 24, info which rcesy the external
chargingaing 3o thendtary atomizer 2 can projent diing spetadios.

Figure 12 finally shows s schematic representation of thy dleasing devices 1 ascarding B B Inventian deseribnd above,

wherein s motifiontion mostly sanfonys with e wlanis desorbiad abive, g0 bt refwinncis mudy 1 Be above desaription

o avodd repetitions, whirein the save refivance numerals e used for corrssponding datafis

Tha wwvenlion i not imited o the ;:rs:fs,wd exsmplay embodimants desoribed shove, instﬁaxzi_. % phirghy of vanants and

siodificalions are possible, which giso make use of the convapt of e Invention and s S within the scope of drstecting.

Futthermarg, the inveniivn s daims Q?ﬁ)i@iﬁii{tﬁ for the sai}‘;‘s* snatter and the

’ﬁ

loatres of the subolaims indepandintly of the
fagiures ot the claims 1o which thay ader.
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SZTNH-100024228
EFIB43008
TISTITOKESZULEK B TISTTITORERE PORLASITONOZ, £S MEGFELELS TIsZTITOBLIARAS
SZABADALMIGENYRONTON
iglitokagliak {1 poriasridhos 4 } sltre megadedl Bisd kuntlral do kilsd fltOS slehirddial (3}, amaly sz spplivilandd
ritogkepd anyay slekirosalatius Biitiesdrs sanlgdl valamint elfte magadolt tsslithsl wrtomdnnyal, kiidndsen roticiés
prarlasete 42 ey

iegalabb agy tisztiickelowsd {81 @ polageld () isxtitdsthon, ahol a tiszliakeRinek {5} eltre mogalolt helnkonltia var, & 3

isziiohésatiish (1) 8 poriaaetd {2} kiisd kontirist & s tetitasl tariomdnyon Dall tseitin, aveal jellemesve, houy 8

i

2okl {8} kefekomiiila Hoxelvn van 3 poriasztd {2) Kilsd kontindra, gy hogy a tisxtittkefe {5) 2 porlasatins {2) résinn, $x

Y

hogy s.;xzriasa-‘ {‘}‘t sziitdsl larlamdn va magais fogializ a kiish OIS ehekinddit {3} is, toy hogy o Seatithesa{iei (1) & kit

2. A2 1 igenypont szerind isatidkasalish (1) auxal jallomenvs, hogy & porlasid {2} roticids porlasaié {2,
hogy & roldads paddaseimak (2 gl alakben Kirkefurd diled feltond gyletie () van, amely o porlassld {2 permatend
tengelvahar kpast kosvislisan &8,

2

.%mgy 3 Usztitohetanak (5} kishiinddtse van, amelynek az wakin Bnyonsben 2 kiled folldit qvied {3) negativ Remaln, gy hogy

=y

e Hn2tiG kefe (8] a killad foltGle gyl (31 ttomdnydban v, 8¢ ar hatdrosan, 1 rolacits porlaastd {2 kilsd kontivara rasind

A Ax eltediggnyponiok egyike seerint Bratitikesaiiél (1) azxal follomazve, hogy & tiartitbkets {5 rdgzint Rupasiengely kani
frgathald modon van 0Edagyava &s meghailve, 28

hogy & isatidheds (51 kefakonilia & torgdulengelyher kpaet nyagdben rldudsammatikas, &

hogy & poriageld {27 bilsd Konlids salit tartomdnyaban nysgdben reldoidsainmatriiusg, &
hegy @ roackis porlasald {2 o leatitds alatl agy, o tsaiidkefe {5} forgistangalydher kipent koaxisisan fuld kapdlivan (7} »

tsetitkete (B) kil kdrbafdr, ahol 2 tisatittkefs (5} o ratdolte poriasaids {2} kilad kontirars felfekazik, Ggy hogy a teztiidkete (5)

avetarids porfasziol {2) telien karlileten fivatitl, vagy

N

hogy & rolacits porlasalo () 8 tsatites wlall wigaitel mbdon vag shundeaye, s suimmsiislengsive RN forgimergist hsit

H

végre, ahol g Heatittkete (5] & rotduids parlneatd {2) kst kantirian feifakeal, Sgy hogy a tiszitdkeds (5 2 rodoids porlasmidt (R

teslios keriiaten otiia.

4 A 1.2, inbryponlok sgyke smving tenthdkaxziidh (1), amal jollemesve, hogy o Hoztitdkefe {5) kelukeniina w
torastangelyber képast lnyagaben Srgdesaimmuetivus,

ROGY & pOriasd {2) ksl konils tsnitay tas‘ieményébaﬂ nyrgdien vldclsginmatriug,
hogy @ fsztiichele {5) frpasiangeive ket §

athatd ibdon van Saapagyaive dameghafive,

gy @ Herlitokele (5] & taotitds alalt ey, » robicios pordasets {2} forgdstengalydher képeat koavislisan fild kcrpv;s\fas* {7,

3

roldcion podusait {23 kool kdeheidr, ghol o foziitdhely ) & ni

L

s porlasstd {2} Rl kontinidra i dgy hogy a
tinatiitkele (5} = rotiits porlasztor (2} bedles keniletdn Baatilia, ovivany

hogy & isztittkele (B} furgdmoagden & s ivstitthale (B kirbelutd morsypass eifnybsen eqymbssal ellenidtes.

8 Az 12, igénypontik soyhke srennl tsxiitikésziteh (1), sexal jallornseve, hogy o lotitokaeaigk {1) Wbty kildndaan barom
tisztitbkaddvel (B randelkadk,

hogy & lsztitvketok (B} forghstengeiviikkal nyandben sqymashoz képest phthuzamosan vannal elendeave,



3

hogy = tisatiiokefik (5] a rotanits sorlasxté £2) Kol vannak elrendezve, kiitndaen sqymashior képest azmnos Bvolsdgban,
hogy & isxlittkeRknuk (5) mincly roldaid-saimmstaias a kefalonttnuk,

hugy & tsxtitokelik ngy-eqy rigaitelt langaly krll forgathatd rddon vannak ceapigyazva és meghafiva,

hugy 2 rotaclie porlaszto (3 @ Heatitds slatt kizpontosan van elrendeave & Yuciiiokaleh (5} kazdtt & porinezidtengelve kirdl

fehaitroit forgdmozgsst hall végra, ezzel o tiss HORRIER (5] # rtduids povissatint (D) tlies herlisién tsrtigak.
AN l N ; 3

6. A2 1.2, igenypontok sgyike seerintl tisrtitakeazinek (1), axzal jollomerve, hogy o logalabh eyy Barildkets (5) foradstengelye
ROr Bygathatt mddon van csapdgyaava sx maghajivg,

fopy & hrgantangaly linyegiban @ podaszid {2) porlenetist engeivéher képret koasiafis,

hogy o Usatitthels {8} & forgdstengalybse képss!, radialis irdnyban, bizonyos Misaghan van elrendezye, 83 a fnrgdstengely
felit oldalon, tgy Bogy & Healioke!s (B a porlasai {2) kinli Mubelidd quam it vagre €6 g poriasald kilsd vontinat kiviiat
taatita,

hogy a legalitd sgy taalildkele {8) eldnglner ey Tandk aluklt befoaadhaly (9) balad oldslan wan eirendlenv, ahal & fazdk

(

dlaki bafogadohely (9} ¢ rghstengsly kol o,

hagy 2 fazékalaky bafcg oiGhaty (8} & Herlitds alalt sllaydeen, Isguiabl nigehen, tsaiitdfolyaddikal van megiiive, oy hogyw
portasiidl (7 s tsatitkeds aztitdkadban teztilfn, ssthoy

bogy o lisalitokefenek {5} oidall logalieh sgy boverstd nylidsa van, hogy @ polssald (2) e lorgastengelyher kipew
kaveaetiranyban be tution Julnl o featiokefthe, dxivagy

hugy 2 fazek alaki befogaciohely, dafvagy a isalidkefs 2 kerlleten logaldhl soy nytitenal rendelkexk, hogy a tsxtitdenyay &%

& srennyeridee radidlisan Kifeld kivezatheld legyen.

oAz alied igtaypontok agyike sawing Sexiitdkdsalidy (1), weeal jollamenve, hogy # Hoxtitohasaiiéinek {1} hiva | iy ean,

§y
A

amelyben a putpede {2} fsnithais,

hogy & hamak bevereld nyilass {12} van, hugy 8 porlseatil (2) porissatitengsiydre murdisgueen, vagy porises ingelvehez
képest xoaxidhsann hieba {11} be iohensery varaln,

hogy o fsatitandd podastté (4 portastdy ongelys menlen, vagy poresaidsl engsivire mmartisgesan meghaiinzel kiiss
kergazimelueetiel sonduikesty,

hogy 8 hax {11 beveretd nyllass (12) olyan belsd karssaimelvzell, amely Bayepdban a poriasesd ks kerseximetszeisnek

segativ alakia,

Hrhliomes {53) vam,

hogy 8 hdzen (1) balil szdvticidornie g.zz Var, ,waiynmapss a8236 {2} Kesdrithats,

hogy @ hazhan {11 porlavatd belsd mosogaléaliomas (21} van, amadyban & poriaszts {2) mossqatdszarrel kimoshatd, hogy a

prpleszioban {3) visszamaradd rilagkdnad anyag Kimoshatd legyen,

fogy @ hazon {11 belll elfinydeen agy porivezié kiled muconatialiomis van, amehden 5 noviassd (8 Kivihg SRS svorst
premelahedd, Rogy ar ShIE srer v povlasaist {Z} ﬁemeom

bogy & higon {11} Delill elfngleen gy kofmedveslld allomds van shendsove. smsivbin 2 fsstinkefe &) ey
masonaidanyaggat ieetithald,

hogy & haron {11} bullil eldnyisen kefemasogatd Shamds van alrsnduove, sdybin 2 tetitkefe (B moscgutoazerrel
fisztithald,

hogy & searitcaliomas (22}, Salvagy 8 potlasatd kilad mosoguidallomas sifnytsen kizts Sllomast kepeanek.



2 ~

8 B, ‘égényg}(}m srerindl tantitokesniiek (1), auxyl jollemusve. hogy & s2dritoallomdsnak (32, delvngy 2 porlsetd ks
mosogatialions

=
N,

‘.

sriak, deivagy ﬁ??SzV,iica&m;%m& sdényosen dintield Kinydlo Kara d8 nigaitelt npls kana van, amelyek agyw
gy Rivdichuat rondaikarnsk v levegd, daivagy mas@gz}maﬂyz}g leadandhor, abol g Rivdke 2 porinssbiys {20 van irdnyitva,
hagy @ régaitett Kinydlo kar @8 a dinthatd Kinylio kor, cidnybsen, Knyagiteny merdisgesen € widel, 2 rorlasztd (2 midiett
helyagiednek o,

5

hagy » dinthedd Knyda kar, eldmebsen, gy Miggtleges el kol ddathetd,
hagy & ddnihatd Kinydld kar tengolye kizpontssar van & iz‘saciezve, 8% @ Uoalites alalt lenynydban o porlasald () ptlaseld
tengelyéber kipsst koaxinlisan helvagkedi gl

hagy 2 dintheld Kinydhd kar sibnydsun maximalis dOntiel sesqon! diintheld ey, dmely 330° &y 1707 kbatil &nték.

10 Az olizd dgénypontok sgyiks szennt dexlivkénilek (1), axxal jellemezve, hogy o porasals () & hézhan (32) o

fspiiicaffoman {23}, & srdriloaliomas {??; $9 3 porfasald balsd et Sliomias (21 kizoti eldrdst 8 mentén moznathald

ogy az sliarast ol mardiggesan halad g poriaszto {3 podaszidtengelyéhes képest,

hogy & oz {23} az offdrdst G manten sgy rés alakd nylibssal randetkezik, amelyen Koressiil & proiosatd (20 & harbil {14) kifnie

Kingllik, ha oz poraszio (2} az idrdst (lon talhalt, Ggy hogy @ porlasatd 21 a Hsatfichdenliek (1) haxaben {11) egy & Mo

kvt lowd dakkozd sobiot Allal mcagathats,

hogy a s wlaki nyiiay az eliivayl dhoz kdpest Rersezbon olyan belsd szélessegl amaly disebl, mind a beverstd nyiles 12

beinl szelesssge. day hony v ponasaid 12) & etk salish 1) hezdba (1) real & boveratd nyildson (12) keresatlll vazelhetd

be, dv Wvaiithald ol & hazhol {11, covel szambun & resalakd nyliason & new,

fogy e sffinisl 4 eldnyisen linsdnaan Tt atwl & fitdliomas (23, & sainitodlomas (32) v & poriasyid bulsd lisati
allomas (21} elingbesn & Bosdiv olrds Bmantén, sgyenss sorban, egvmss magdl van dhadenve,

Ragy & porasxit belsd feztitd dllomas {21) elinybeen Krvatien! & bevezetd nylldsey van alrandesvs, Ugy hogy @ poriaasio

5 & hinba {11} fireol bevexstes utdn ¢ién o purkiazd belsd Ysallo &lomast anelkdl, hogy o podaszto () a0 dlacdsi o

menten végighaladn kényszeriine:

hogy @ seirilaliomas {22) eidnylsen o thefiitaliomds (23} §s a porlnszio bulsd feziftd Sllomds (311 hGadit van elrendarve,

gy a tsatiitallonsas (33) wlboy0san a bavezstinglasiil (12) tovibh, tvolabl ven slrendezve, msl s s2dnibdiomas (21 85 0
stagalo balsd ezt slfomas (211

11 Az elded igdnypontok egyike sronnd setitbkenalieh {1}, axaal jellomerve, hogy o Heriitekisxitikngk (1) szddtoatiomass
(42} van, Bogy & porlaszid! wedritsa,

bogy @ sedvitofliondsnal {22} lgaiibh agy levend befing fovokaia (18} van, o Q¥ & porasaiid (23 fiudlevegdust ot

iy Swad

Mtmlszarisy,
hogy & levagh befuvd Rivika (18] sidnysisen Tygathatd sinplo dintheld Raron {15) van felardxitve, amely forgdatengsly kindl

fosqathald, sy lenyegeben w porlasal {2} podasaid fengelyiher képest knaidlivan Sl abol & tavegd befivs Kvdka {18)

2.

fasanak

befalé tranyi, GOy bogy & levent belind fiwika (18) @ porlgsas {2} kifted konttjat & dOnthistd Kinytid ke, forgastesl
Higguenydben, klionbied fanyokbo! s tudja flint,

hugy & iyl dintheth Raron (15) forgasiangalye mentén, eldnybsen bk lovagd beftvg Hivdka (18) van sgymis mbgdt
fnlarasitve,

hagy & kingldlo donthett kar (15} oWnytsen k&t sqynidssal seembeleked sxdirad randsikerdk, amelyek 3 poriasatdt (3 ¢

4

tigztitas alatt kdriffoglak,



'hc‘;gy eldnydsen @ kinydd domhatd kar {15) k8t agymavaal szemben fekud sedrdnak mindagyikan mindiy legalibb egy, befsle
irdayiiolt feveqd bellvd Rivdka (18] van chrendszve, loy hogy & poraead o srombefakvd oidalak fold levagd befivassl
ieflihato,

R

hogy & kinyils dinthetd Kar két exéra belll lovd balsd kevaseimelszebd 24 be, amely oifinydsen a poriased ) ks
xereszimetozatének negatly alakial képea, Ugy hogy @ Kinylé donthetd kar szaral €8 & porlasztd (2) kil kontlina kixdt agy
magkizsiitian konstans rés van,

hogy @ saaritbaliomdanak (32} eldnylisen agy rigeitatt lovendbefivg Rivdidia (18) & lugaiabl sgy vozgathald feventheitvg
fuvikaja (18} van, shal 2 mozgathatd levegthelinGg fivoka {18} & sxdriids koabew & porias2io {2) kérdl mital hogy a

fevaglheRivh Hvokak (18] eldnydsen hositss alskisy

hogy & hashias ok levegdhafing Rivdkek (18) i \“aj\)\i}h 8 dmm-tmm hasitdy sedlesssggel rendelksznsk,
rhogy & hasitas alaky levegbalivg Rivdkak {18) eifnyisen 100mm-300mm hasitds hossxisagaal rendatkeznek,

hogy a3 sQyes leveglhefiva Hivikak (18) sidnytsen K-arei:, kidtdndeen kdralakd furatokkal rendefkemek,
hogy & kerak furatok eldnvasen O Trye-Srom fratitindiSilel
hagy s saomszedos furatok sgymastol elnybssn Tom-dmm tavolsagra vannak,

hogy 2 hefijt isvegd sidnydsen Kbl minl 200m/s sramidsi sebusssqosd Bp ki o lovegtbeliva Hivokakbe! (18)

12, Az gltxd igéayponink sgyihe szent fsetivksartisk (1), anzal jeliomazys, hogy a Heatitkasaliak {1} kefedblits dlomassal
rendeikeri, ameivben o faztitbkele (8] mosogaliazsral testithatd,

hugy 4 kafe mosogat lemasnak 1ibh mosogatd hedkia van, hugy & mosngatoazet leadi,

hagy aldnyosen 1BbD mint kétmosogatd ke Ml renduikeiers

hagy sz sgvs mostguio Rvokak - dlmérdie vidaydaen Ddmmnt Drvrmdretl

13, Az eifzd igtaypontol sgyike grerintl fesetitthasalish (1), serel jelfemerve, hogy 8 seirioaiomas (22 flidharsndazessal

rendalkenik, gy 2 beliit hverdt folmelogitne, dsivagy
hogy @ sxariidalbanienak {22) kimatizald berendezése van, hogy o befljt levagdt sedritsa, deivagy

hogy & seéritdbarandezédnek alsaive berendartse van, oty & Fivdka {2) szdvaddsdt levegd alsivissal mogassa.

14, Az ¢l626 igenyponlok sgyike szerint Usatidhészulik (1), azeal jellemenve, hogy a tsriitokéssiidk (1) prrtasatd Lok

£ v

mosuguto alfomdasal (1) rendelkezk. hogy & potassitr (2 msgagatészg:re! MOROgAsSY 8y & pursseidban {2} wegmatad

relaghdpad anyagot 8 potlaseidbdl (2} Kitbibee, sibntan szinviltasndl,
hogy & porlaszld belsd mosogatd Allomds {21) Rawegshen kor alakl befogadd hellyel sendelicarik, shot a poresatd (2) eoy

tazfittfotyamat siall lenyegeben konxddlisan van eitmndeive a befogadd hely alalt, vagy szon belll, és a megmaradt sélegkapad
anyagot &8 mosegatsazert @ belngadd helyen mostgata, ami allal & bszlitokészlisk (1) szennyorettséus masszamantien
kikligzihhetd,

hogy a bafogade hely elibnyleen kdevedenl, vagy indrekt mados, sgy sdvezetiken kol deoan van kdtva sgy Khordd

agysbggel, hogy & visseamaradd réteghénad anyagotés v mosogatoszert slidvolitss, vagy ismétalikéssiive.

15 Tiszlittkele (5] porlaoatd {2) tastiigeahoy, kil ?‘ei%eii?:‘.és slektradgval (31, mnely & porlasalitd Kitnld Kial 4¢ a7 sppikistandd

retegképzd anpag slekroszlafikus felliitéedre saoigdl &iBndsen rolicids podaszid {2) coetében, kibnosen sz elfed
ienyportok agyike seerinfl Uszlitokésxiiiékben (1) vold alkaimazashoz, shol & laziitkete (5) sitre magadstl kefekantdeal
rendaikezik, szzal jollemenrvs, hagy & kefelomtlr Heszive van a porlaseto {2) kil kentiriahoz, tgy hogy & tiseitdkete (5}

C

leliaksaiva povissators {2, &



2

hogy & kadekantir kibGvitdssed, vagy kikBunyitesont rendatiesth, amaly mwgeh&r poniaet {21 ki felisid slekindadingk

¥

{3} nepativ alakia, Uy bogy a setiitkets (8] @ porlasale (81 KisS konk

kisind foliGlS elaktrudn Q) lartormanyaban oy &g
cgatiakoza is Havtife,

18, Tigaitoaliris podaseld (8] tentibiedhor, elfre megadolt SHeS konltnal & kilsd Tl elskirdddvgl {3} amsly s
apphikalandd rifegkdprd anyag slektrosetatiug flidiede szoigdl RUSnGsen roldcios porlastd (8 tsatiteadhon, & khvelkasd
lepéseliel

lelafelity & porlasztd (2) kiisd kontarl egy taxtitdkalével (B), nresl jelfonveave, hogy eatitoheint (5) hasandlunk, amalyel 2
ponaszio (2} killed kontiriars Havxiaiting, Gy hogy & faetitiate (51 5 porlasziora {Q) follekdiditn, &

BOgY 8 pOrias () & kilsd ROl elaktrids {3} tadomidnydban i reglisalifiul & bastitokefbvel (81

1. A 18 igénypont veerintl fextitonitnis, azzal follemenve, hogy 8 Hetitbkasrilakhnn 4 Kovetkard fapsvekst hajliuk végre

& porianstd {2} mossgatisa mossgaltessmid, hogy Mimossuk 3 porlesiobSt {2) w vissramaradt sSisakened anvages, dafvagy
Hisztitdanyapgal nodvasiitic » Geatifokefat {5), és;'vagy

netdvesiiiio a portaslat {3 @ pordenad (8] satitkefual thriend tisxtitasa oldd, éslvagy

tuzditik o prhistnl {2) & tsrlihateun (8], ahol & tantitRels {5} & porlasaid {2} kiied kuntirat iekehid, éshvany

g potls

gt () Kissgd! mosogalink s porlaseid (R kiled kontinjinak mosegalGresral Winénd musdndval,

Stk 8 poriasRiGl (T} & tentitas widn, kiitndsan o porlasald (8} Kt lsveglvel trtend Stfivasival dsivagy

g9 porastié () Uszfitten clin bszfifuk o Hedlickefdl (B} kiltndsen » fiszlidkele () dsxiitohalyadeikal faniént
gantsierasevel
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