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The imvention vl device v sxpe

s of 8 Sowable produst daving 3 rotathyg outer &

cothe onter dvsn B the prodduet to by oypeBlad) wheee thy oer dram hawon B

clrcnfirsnce paskage ope

exits b droplet shape

Rech devives S pasiiitizing s kvowroand deseribed R sxanplie in the Burcpesn lnddopen pablication B9
45 {39 A2, Rl devices see mavufactured sodmarketed by the applicent aader the tade name of "Rotalm™
¢ fvention by intended 1o cronte wvimpoved deviie v oxpeliing draps,

T aconrdancs with the invention, » dby

woapeitiog draps of @ Bowable product having @ rotating outer

Grasny e @ feed ohaveel extonding inte the outer deum for the prodest o be sxpellad toprovided for that

/-\

puzpose, where the outer o hay on B olrcomfranes passags openings fhroegh which e produst o e

g o
N

expelicd runs from the foed channel and then sxite in droplet shaps, where 8t loasl one outer slrcumfersnse of

the cuter druny i provided with wooating which reduoss wetting with the praduct fo be expalind

with 2 hawie widerial of the outerdniny

s PINEY X

Surprisingly, # has become svident ut the reduotion of welting af feast on the witer oircumnisrence of the duter

i3

drush baproves the quality of the rmasofectired pastifles or solidiSed produet deoplese. iy that the deaplets

4 o~

ppotest Fe fhe meeth
CHERTad Oy I penia

£l

o

atedd outer dons are doposited on the tteal belt or aveferred {0 2 drop ssetion better aad
without rashlues thards o the -\':mzs'::ing, whish reduces welting with the prodact fo be expelled. Tn pticalar &

can he obsgresd that the pastd

swited prove svendy v 0 @ nore contretled wae onthe bt stas the

droplets gomd sway farm 8

o

i gemerad, and i ;‘.ar‘témsiizas' with e e fad %:ii'_\,:' sige. A thivkness of the coating
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"), Furthermiore, the sosting, §}3‘0§~'§<‘;§§~‘;§ # least on the oudee cirvambreace of the outer dogy provents the
srestion of scoondary droplets, which ales plave i converdional declons bacanse product vesfdues remain on

the rotuting outer drame and are then Swown olesr of the hfter and scosenpently land &y soall deoplets i

pnvonireiied manner ont The crestion of socondary draplets on the stest belt Is provented by the

residbes romsdn on the outside of e

suating e agcordance with the dovendon, Sl no prodv

side, with shich prodiet reaidess av wseally fwoed off the cuter circumnfrense

¥

auter deom, w oso-called ¢

suter Qo 2ad Tk ot the pavsage opentngy of the outsr drus ot by which ot the same Howe thy outer
sireumferenes of G owteradoin I cleaned, s he dispeased with, Thedevivg o ascordares with the mesaiion
soguiables for expelling drops of Baad o paaly sibstances, Tor sxample pradest wmalts, wad in partioniyy s for

¥
3

sishstaroes thal can ghendy be inbletted witht the known Rotoform devioas of the applicant, The perle

drarn can be arsinped shove @ contlnunus wioel balt, above the drop seotion of o prilling thwer ot 8

sphdifving chavash

fn g embodhuent of e vvention, the Swer walls of the passsge openings sre st Teast pactially provide

thegaating.




B firthey baproved a8 & vesel Advantagenasy, the faner walls ¢

are anly patially eosted and B puartivuler only e ol aren, Lo that ares hamssdiag
th the conting. Por exoraple steting rom e outer siroumiude

of the passage s)pt‘.rsi;ﬁg sine e provided with the soating

posibeeaffoct o the expeliiog of disps

Ke
n s ombodimentof the veotie, Hocomtiog Brag with S prodent by sapelied wconet angle of marg

than B0°, o prtiadse mors than 1200,

N

this way, the adhesion o produet roshlimsde substanti 3%3} sernpintele proverded. Wtk eoaontactangls of

sieovorthy wetting pe Totger oncurs, sioce A pradest droplet cortraoion the costed sielies &

Sy
8

e than

are sivasst sphierind drapdst With @ olight nglination of the suarfioy, the deople slides dosss withpay aay

residues, Le the Howable produet rolls off I e dedd cing, s contant angle o 180F ¢ achivved, sugh thatin

iy onge the produsy droplet oontants the somed surfisce only «f ooe point Tothe speaial e where water & the

=%

hauid, the s hndeophobic ot angles of roore thig 80°% while sta contiet angle of pwowe than 128 &

sucface B roforved i ax super-hydupbobic, Whes e contaet sugles are sven hgnte aao-oalled Totus it

T oan embodimens of the fnesnting, the conting &v designed g o nrcoating,. 1o pantondsr &5 & soper-

hydrophobis macuating,

&3

Vith o salidecoating, waitog with e wradest 1By nhioted o be exiremety retduced and pract

Ty g):‘:ev{:_iste.xt ass that the adhesion of product droplaty fo the ouder chmonderance v complesly

prevented, The product droplets taiy come sbvy canityand fo soprallsdinannsy S the siter-dium and ean s

aresul Be depasitsd more closely nevt toeond ancther oy the steel badt by somparisan wih conventionad devives,

3

andia puride o the suter Qe gy be disponsed with. I8 S ctsewhen o Hovable produg coniainig watse it

be tablotied, 8 superhvdrophoble nano-coating i provided. & nastoscoating refirs to g cogting having & nangs

3 <

svochired stefce with slovations sad depressions I the roge of Jess than 100 wm, Thanks o 848 suefies

struchive, 8 wetted swrfce s reduved alse beoswse of the geomairical mitios. & deposited nano-coating van b

fsther vproved 113 s deposiiad Wi y micre-arustuned siefiee that fepe clevations and Jdepressions fn the

sanipe of less than 15 micromaen. At keast He soter virsumdorence and 8 vecessary the ooy walls «
passige npenings are therefure advardagronsdy provided with 3 wicre-strustured surfivs onto which » Sesting B
appiisdiwhich forms 4 pard-sitontied sk,

Inan embodinent of the invention the coating corsists of plastic,

Plastio coatings cun be dependably arplied fo-onmeroas maaterials, & sxatiple onto s oster dopn of stalnlesy

<

stoel and haove pood propericy with resad st rodection of welting and e the servios Bl of the ceating Fay

¢
i

sxansele, the plastie coating oat bave atlicons, pobriaBuroutiviony (PTRE), purilvorovalrogvaikane (PEA),

vide of prdyathvieny

polyether othay Retooy, poivpropyieny, paly

The enating can howevsy for ool dso ko g covamis ovating o ofanprise o nanospaint Nare-painte are

Iy the-puter deims and Hhere Breay o coatingwvideh radocen wetting extrerasty
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¢ invention, e ocating eosprisey o Towsble matiiey I partioslaroll,) grosse walers

diluead sodiy sl av diteroents, enudsions, polvsthermodified polvsiioumey andior wax A goutlag Sy



cags

fiowable medhan, Good restdis are obtalned in pavticulas

reshiices woiting san b beachivvsd e

orawatarammaining ';mtszisscz: o tablatiod with coatingy of oil, gronse aadior waa

Iy enbodimentof the veation. mvans sy providedao spray on andfor apply (e costing contimmously oy o
pradefined neredds
i the paee of costingy sovaprivlag Howable medis I paotivelar, these coatings are worn down sernparativaly

o

uickly and the renewal o these e intorvaly of cuntinunasly sy be neosssary. For

apphving B contings, spray T rovarnple housed The suer el fergnes and

the e wallv of the ponsge cpeningy se iy exavopds by continauasdy seoaicd by oo of sprwy nosele

Alwrnatively, @ spray nogsle o applivatvr sl oat be used o apply 8o bhadh, Howable medio v the vty

cireemibrance that this pediom Sows nie e passage oponings wodet i i weight whan e sppropeiate

passspe epening i positioned fust in theuppey wrea o the puter ¢intinitonos.

fvan embodiment of the invention, the product b be expelled and the eoating have an sppasite palany.

in particater when ¢ costing Is & fowvable medinm and disiog expelling of drops of Nauids, in partiaudar mely,
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i mnst be ensurad that the prodwet o be oxpelind B sot solubde futo this Bowable vonting wedium, Polar

e and vonpoke materiabs dinsadvs well o nonpolar solvents. When the
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petion and the corting are tew poorly wolible, When pastitiising pola
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o, % panpolar conting one be wsed awith gond resalts,

Further fatures angd advaniages of the invertion van be guthered from e ohime and the flowdng desoviption

of preferred swibodiments of the fovention By confuncton with the drowisgs hudbvidial s of S varlows

1.

embadiments shown can be combinad with coe another ag reguired withom golsg bevand the seope of e

Z“ i a achematie sectional view of & deviee I avcordance Wit e nvention fur pastiliizing of flovable

¥
H

avegtional view ol section of the ouler doawiad the devise fa Fig: &

3 s

a seotional visw of i acction of wesnter-druny of @ fisther sinbodbvont oF the vvention,

a sectional viswy of i section of fhe outer drime et srotker sodadinent of the Tnvetion and

Fig, & asehomatio view of 8 product dropisy g seomisd sardase

The schomatio sevfional view i Fig. T oshows a devics 10 e pestilliciog of Sowable produsis. The devies 18

hie @ wowatiog seter drare 13 provided with passage openings 14 sprend wver Bs clrcumiirenee, The rat
puter-dram 12l wrvanged rotatably on cy‘iiudriczii gore 16 {oside which are provided & teed channel 18 fae g

¢ b 30 wdininlog an forey chousderence of e vty dron 13 Flowvable

praduct o be tablatied and ynozy

praduct s be abletad s conveyab v el 18 ndo the noeele Bar 20 and thas sondy §x§§§<§@ af

k<7

s
P
s
ted
wrte,
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the outer diusn 130 Ag sosn oy one of the passage openings 14 passes wndarseatl the uagale bar 24, ¢

£ x:sg:ew%ng

peesduet by feroad fhrough thepassg

AR

s opening Hoor Hows by Heell thronghuit A By lepving the pay

14 a product drogdet 22 forres whish B then deposited onfe & cuntisuogs steel belt 34, The weed Boll 24 is Jor

sxaraple cooled, voothit S product deoplate 32 solidile during oan s;}iss‘:'m':im} o e steet bl 24 and cancthen

e vewoved froms the steel belt 34 aved Qether prooes o potng, sot shown i Rig 1 Heating

o

clumneiy 29 heat e core 16 ad thoreby heep the produst i & Howable state,

Honof the outer drim 12 s shown, The nuterghrmwnberence of the

I the enlarged sentiongbview wr¥ig 2a s

L0

puter dram 12 and the noer walls of the passage spoalngs B tuside outer dri 12 ave provvided with a coathy



& vedovss welling By the prodast 1 be tanletied whes compared with

2, for sxample siaindes The s_:{}aﬁiiig W hove e with the produst © be abloited o oondat

arele of vaove an S0% Thiy comesy thatoe produst vesiduss fomain aids 1he passige apbvangs 1
ot droples 32 have basa fk‘:;}(;simo o the steeb el 34 The

3

4 s bhoen olosed anain by e rovsio bay 26, eas

aving residu v 4 avedooros swid guieldy and witho Toaving residues framrt

N

chating 36 on e ey stronmberengs oF Sy euine deam The sowlel Sctor bose iy that the sutey

eircgmbrence b provided with the ooatlng 38 A xvosting of the Boer wally of the possage openingy Tdosn be

solvantssenus, B I8 not mendaitey, The heveotion care be e oy expeliiog deope of & vavisty of praducta

b by the Loy Revoforny desiees. The coegtion o sosenBed secenday

wihich for cxampls oan by praos

driplets, Lo product sesidosy thrown e unpontrolled munner fawt the poter doan 13 dordag reiation ondo the

veprevsated, Bioce the produst sdroplets 22 slide o g

steel beli 24, v av g vosult be substntially

compl

\,\.

e canty the steel belt 24 and came away wmore

capidly oy the outer sirownte b predest droplets 22 o be deposited mors dossly o o aoal

mpired I convestivasl ¢ feady o o dwrcased onpaolty of the pestiffeing oy, Sinee

arg provented, s iygveved tablet goality s dloacldeved,

senkary-ddvag

The devioe 108 sl can fusthermure b smplilied sdnce § guide, usaally nesossgry i converdional dovices da

T

fores product residuss from the outer chormiforence of the cuter dram back fato the pustge apaai

A

aptee of (e cater ey 13, van badispe

4

Clean the guteroirounide

The Hustratione i g, Safows s edivged seotional view of & seotion of an duter dram 13 egcoedinng with &

st of the dnvention. T cant be disovrned thatthe couting 26 & cnty applied e \;zsm\x\ areaof

firther embodiy

the tamer wall of the pass - pantioniar the vosting 28 covers the chmplels outer ¢

o dpening

o7

&

e ouder dram 13, b extends Trore thivgutes thronndbrenet ondy over about e quater of the lang
dpe opbriag B dwe the Iatier. The rin ot the tosition bebveen the foner wall 14 and e outer
civoundereree of the potey doim 13 i hos soraplstely sovered by the coating. The resr ssetion, when viewsd
from the oiter Chreemntorence, of the rey wall of the passsge oponing 14 repwaing by contrast ungaated A
coating 26 of Gdy type ocan be applisd B sioole nhonsy Sow the outer choumifersee aad ansres #
soriaiderabiy Tnproved demchmen Sehavias of the product droplets o the ottler clroumfergnge,

The Hosedion i Pl § dhows i schomatie fem o produy deopiet 28 sootacting ¢ fat swrfios provided with
the coating 26 1 oan be discerned hat e pradeet dropdet 38 T oontractedd 1o apprasiately spherfeal fomm,

R

sotset angle A0 i now megstred benwenn Gie couting 36 sad the surfre of the produst droplet 28, In Hhevase

- than MY and showt 180, Wit thess wary Mph contuct

showry, the soniset angle MU consideradly &

o extramedy low weitalniity wnd the so-cilind fotg offect sre achinvad,

S

#w sordhor tension of tie prodoct droplet 3R oreduned, the denpler 3% covey spaet and the conteal ang
- LX i~

3

S OXITOINY CHRE 18 VEiues close O

i Fig 4 shows g Bother sectonal view of & cocton of av cutey druny 32 of a devive for

- 3 ) }

B secardatios withy the brantion: The oiser deam 30 & designnd deatival to the cuter deam B2

Big, 1, bbr e pint Hpinge devios hat opposite the outer clraumdorsnee of the outer dram 33 spowy

*

-

swith sk Hould soedln S exarnpie oth 3 soraved ontethe poter cisierdfersnsead the suterdrum 32 The

spray toeales 34 are wennged wndernesdi e vuter dram 320 bt can be arranged substantially o any pointion



ferenive. The spravedan ol resches Sotibe onter viromndbranes of the wier domn 32, and then,

W apper seation of dhe outer circomirenee, sol Ao, possibly By oweight s the e vl ol e

&

o thie sy dneen 30 S ofl Bl e Tooey onthe puter chrouniferangs of the pater g

(3
oy
)

Sk S T S Vi oyl
dyon the fnner walls o

sgoniiag gﬁ:mi\s(&i 1o b

fapoating veinge Hiuld modiag, the 8

e or additionaliv i

as applicator il 38 {:zmtszmli:qg the outer Croumfsrance ofihe poter drern 3 The spplicatve roll 38 fewalted o

.

s outee vlrcum feresee ngide strough S8 Jorndng s Haudd reservolr sad ther transiors the Hauid on it ouler

soumitorenes onto the quasy cirsmmforeros of s outer deamn 32, The coating applediby the applicator rall 38

N

thes fornny with the producio by tabletted sovery low contast sugle and therehy raduvaswvelting.
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. Ar ol dodaipeaok bémelivke ceorint bomsleads, aaval PoBeserve, begy 8 bevenat {26

R

aiinnvaghah van

A A elded desospintok bvuslvii szerintl burdadeads, ared ellemreve, Rogy 8 bovonst saibikont
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poleraiosrerdnt (PIFEY porflroratiediaikant (PEAY polidtordterketont (FEEK), polipr
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polistdnt (PE}, poliamidet {?5\}) wanoiakkot vagy kovdredd tsetaloas,
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imddas it paliag v owinszhiel ean,

i

sevintl berendss
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