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spraying device suitable for atom sing a coatin
fluid, which device is equipped with a drying dﬁMWﬂmmmmnwmw
for drying and/or cross-linking the coating fluid «so50+

WO 26pbds8d3t o t he body to be coated by nmeans of the high

frequency spraying device, wherein the device als
has a substrate support which is suitable for mmmMI mmmm

retaining the body to be coated firmy in a posi
sui table for atin rin atln rocess. In
particul ar, ﬁﬁ*s |ﬁ%@#%%cﬁ %féggl% tovgu%h a high
frequency atom sing device which does not atom se the

Th: scgatftenglEhu%ﬁxa@ea%%éﬁalal}pre@sgr & ileaded q NAZ} espraying
m ses t

coating fluid w thout force. and
Gevi OF { AR P REGGEDN Sy neanO T rasbhance Hdaydevice is
equippad eanhbe qummﬁddémloeodueedngymjrannmwmycrmsc—llqklng
' 0 oL r C ' he .
the KO0t B oRtaid Hoiied o8 By By A OHL P PLF B Tpeans ot
the fggdnehtcofctfe SEISHHACe ARAL 60/ t AE S Ao Shhg dfelsidse also
has %ak§§b§%§§@ef@hpb%etCQﬂhkﬂg @%0Q§&31rﬁhe hbghre*a ning the
equency V|brat|ons produced ., the excitation
bOdYtﬁé’ s oRaRE&pddy Thay, ¥ oF Pt ePn hEUgER llﬁterd”i ncoating
duriaq etectdanmeohanixxalcesenverner phy tieanarof this invention
zoceram.c el a een_exci.
relapégdgge e ectrlggﬁﬂvrbrg$40n§p X?ﬁgsg ngc%akﬁgg which does
not @K@ﬂaﬁﬁmﬁ$?w@daéedgbﬁhﬁ%msbbfm@@@sFﬁezécéﬂémiﬁre loaded
nozz§$eﬁﬁet%wﬁ@htJFﬂthﬁﬁnt@@phkgtﬁg Qeuf@dﬂﬂkﬂﬁﬁt force and
resonance hody, h t hese nechanlcal h freq ncy
Withgibratfond accaaP g f'rard il M a&?pﬂ"@‘d“g% Cﬁ’(} can be
excitedt he presorande dodyreanebeyexditred bosﬁommrmlng a spray

mistFaphtggggiﬂgve§osot%@atinvention such devices are alsc
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atomising device takes place for the coating process.

The high frequency vibrations produced by the excitation of
the resonance body may, for example, be generated in an
electromechanical converter by means of pilezoceramic elements
which have been excited to produce electrical vibrations.
These mechanical vibrations produced by means of the
plezoceramic elements may then, when amplified, be fed to the
resonance body. With these mechanical high frequency
vibrations a coating fluid film applied continuously to the
resonance body can be excited tc form capillary waves so that
fine droplets on the vibration cavities forming on the
capillary wave are cut off, as a result of which an

atomisation or spray mist is formed.
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fine droplets on the vibration cavities form ng on the

capillary wave are cut off, as a result of which an

atom sation or spray mst is fornmed. B 7747 i NH wh |

2 WD 2005/ 065843 Possi bl e applications for such a

pressure-|ess high frequency atom sing device may be

found, for exanple, in the fields of air or product

noi st eni ng, mcroel ectronpcs, nedi cal engineering,
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nore, can be achieved with the device according t
HoweyR&, | nPBAEL6HL 2Pr ef BPPEQ2BEAt 1Fhi ekhesaad r5ﬁge*??6ﬁ1 high
freqlbenmyt o a@@mpmr@nd dd‘tflpﬁirél cuhar tpeeferefce fr@m lmedical
rimto n ~ maor 10.nm.to . and .
GQg1pﬁ rlr?(cular prg? rengérfr8%1Inﬁnﬁpc?ﬁ?lcalEfﬁg?apts’ Lor
examsﬂentksoraqee arequijredit f errexanpliesaro praotwect prstheses  and
fnu@?é@nasf&bs@fat@ésy OF atﬁéﬁ%aﬁy' r\faasf&haan RabsBLts

dened by neans o [oon dilation, peffmanenfly
Ste“FFoﬁ?%enev%Habc%Iuspéﬁlﬂr?%ﬁd%Pmog ﬁ?o% ¥t Wifé @ coating
flui cormmmqamwt&m@epebmaeeﬂtbpdﬂwnnf&xmwwsbsocclm$gnmx 1 nm

to a%%gngt%nE%ﬂ mmkc 1.83840% ary e%r e%%ﬁ%kecar %S hggﬁieved with

the device according to the invention. Preferred coat

such as

thicknesses range from 1 nm to 100 pm, and 1in particular
preference from 1 rm to 10 pm, e.g. i nm to 1 pm or 10 nm to 1

pum, and in particular preference from 1 nm to 10 nm.

Such stents are required, for example, to protect the coronary
artery of a cardiac infarction patent, widened by means of a
balloon dilation, permanently from renewed occlusion. In order
to protect the <coronary artery permanently from renewed
occlusion, such stents, which assume, for example, the shape
of a hollow cylindrical wire netting in the nature of a
lattice gate, comparable to a hair curler, are fitted into the
coronary vessel, thus preventing renewed occlusion of the
vessel or allowing at least its temporary postponement in- many

cases.



of a hollow cylindrical wwre netting in the nature of

a lattice gate, conparable to a hair curler, are

fitted into the coronary vessel, thus preventing

renewed occlusion of the vessel or allow ng at |east

its tenporary postponenent in many cases. | 3 WO

2005/ 065843 To ensure that these stents, |ike other

medi cal inplants or otheg_bodies to be coated, which
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=he GLSESFROLA dr o et “t7 p and the (MG CAiTy of (ReSk Of
the fulamtastumbes atomiser for feeding the atomising device with
coating fluid. Or the frent of the atomiser all the tubes on
the front is reduced in its diameter to enable a further solid
tube section with a smaller diameter to be formed. This
further tube secticn widens in 1its cross-section, in the
direction of the front of the atomising device, viewed along a

circular trajectory, and terminates in a flat atomiser tip.

The flat atomiser tip and the inner cavity of the front tubes
of the atomising device are connected by a plurality of thin
rectilinear capillary tubes in order to load the atomiser tip
with a coating means that 1s excited to generate high
frequency vibrations. However, these fine tubes terminate
obtusely and without any continuous process in the flat tip of
the atomising device. Nevertheless, the continuous transition

between the tubes and the flat tip results in an irreqgular



of the atom sing device are connected by a plurality
of thin rectilinear capillary tubes in order to | oad
the atomiser tip wth a coating neans that is excited
to generate high frequency vibrations. However, these
fine tubes termnate obtusely and w thout any
conti nuous process in the flat tip of the atom sing
device. Neverthel ess, thejcontinuous transition
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stage in which ret ai ned
appligpsiPat e holder so that they can be coated by nmeans
of a spraying devi ce. Fbmever the substrate nust
be rennggd fr this fir substrat e
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coqsdsysngnanﬁkorf$andenangsutbrsubstratus are normally coated
initially in a first stage in which they are retained by a
first substrate holder so that they can be coated by means of
a spraying device. However, the substrate must then normally
be removed from this first substrate older so that it can be
inserted in a drying oven for drying and/or hardening, for
example. But this removal from the substrate holder proves
problematic because when the substrate is removed from the
first substrate holder the freshly applied, not yet set
coating film can easily be damaged, &s a result of which the
substrate woula also  Dbe rendered unusable for further

application.

A further problem encountered when coating substrates with a
high frequency atomising device such as that disclosed in US

4,655,393, for example, consists in the fact that the spray



exanpl e. But this renoval fromthe substrate hol der
proves problematic because when the substrate is
removed fromthe first substrate holder the freshly
applied, not yet set coating filmcan easily be
damaged, as a result of which the substrate would
al so be rendered unusable for further application. A
further problem encountered when coating substrates
; ' hi gh frequency atom sing device such as that
“f)zg?%g?%%gd in US 4,655,393, for exanple, consists in
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direction. In the light of the problens described

bove, ich, be countered when cqating a,_.
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witht otbés invention. Moreover, a high frequency atomising
device will be supplied which enables the spray Jjet to be
influenced not only by setting the coating fluid flow rate and
the atomiser frequency, but also enables the spray Jjet to be

accelerated or the spray cone to be widened or reduced.

According to a first aspect of this invention, these objects
are achieved and problems solved for the first time with a
high frequency atomising device for atomising a coating fluid
and coating a substrate which has an atomising unit which can
be excite to produce hign fregquency vibrations, which unit
atomises the coating fluid fed to it to form a spray mist, and
which 1s also equipped with a positiconable substrate holder
which retains the substrate to be ccated in a position
favourable £for coating inside the spray mist produced by the

high frequency atomising device throughout the atomising and



accel erated or the spray cone to be w dened or

reduced. According to a first aspect of this

i nvention, these objects are achieved and probl ens

solved for the first tine with a high frequency

atom sing device for atomsing a coating fluid and

coating a substrate which has an atom sing unit which

can be excite to produceeghi gh frequency vibrations,
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coat?O@E'BQ 5551@edthe spray m st produced by the high
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and S -6 WD 2005/ 065843 coati ng process, thus enabling
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dryihge a&p&%#g O%QJ at'L rFHEatLe§s}9nofU|&5ﬁ§8£‘hg the freshly
IS sult for atom si ng a co tin
c0at1ng substrate or the freshly applied coating fllm

As already explained, the atomising wunit incorporates an
ultrasonic atomiser which is suitable for atomising a coating
fluid fed to the atomising unit intc a fine spray mist. To
produce the high frequency ultrasonic waves, the ultrasonic
atomiser 1s provided, for example, with a piezoceramic element
which converts electric weaves to mechanical waves, whereby a
coating fluid fed without pressure to the ultrasonic atomiser
forms capillary waves from whose vibration cavities very fine
droplets are detached. In order to feed the coating fluid as
uniformly and continuously as possible to the atomiser tip of
the atomising unit, from which the coating fluid excited to
generate vibrations 1is sprayed down, the atomising unit 1is
provided with a resonance body which widens into the shape of

a trumpet. This capillary type resonance body widening into



fluid fed to the atomsing unit into a fine spray

mst. To produce the high frequency ultrasoni c waves,

the ultrasonic atom ser is provided, for exanple,

with a piezoceram c element whic converts electric

weaves to nechani cal waves, whereby a coating fluid

fed without pressure to the ultrasonic atom ser forns

capillary waves from whose-vi bration cavities very
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capibody ywyderisng 1irete 7 WD:20054065843 t he shape of a

trunpet vibrates together with the ultrasonic

atom ser in the excited frequency, so that the coating
In d4fdgd tbedsmfmlmethesmmrmmwbahso wdir avésenn tiheco the
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body, éqégr?gﬁél oﬁ/ Wi el AGSi Mo ¢ h'e” $Hape ©F 5ht3rtuﬁ:6]eel end o
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of thesorRargeRedbddy ait hiknchi hmeiwhi, chyHineri face M eengidens

concentrically into the shape of a trumpet.

According to a preferred embodiment the resonance body that
widens into the shape of a trumpet may be designed in the
shape of a horn which widens, for example, viewed in cross-
section, to perform a tractrix function, an exponential
function or a c¢lctoid function, to mention but a few. To
increase the atomising area of the resonance body, a funnel-
shaped section, for example, can be connected to the horn of
the resonance body described above. It 1is also possible to
widen the horn of the resonance body to such an extent that
the radius of curvature of the horn is parallel with the
capillary tube incorporated in the resonance body. In this

case the horn could be continued outwards at its outer opening



concentrically into the shape of a trunpet. According
to a preferred enbodi nent the resonance body that

wi dens into the shape of a trunpet may be designed in
the shape of a horn which w dens, for exanple, viewed
in cross- section, to performa tractrix function, an
exponential function or a clotoid function, to
mention but a few To ingrease the atom sing area of
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for mhenmuge and ptef eriaddl yfOeGuatém atomisdive athrantageousioned
previously 1in connection with the medical engineering field,
the high frequency atomising device can of course be operated
with other proportioning quantities where volumetric flows of
up to 50 1 per hour carn be achieved without difficulty, or
where smaller volumetric flows of the order of 1 ul/min., for

example, can be achieved.

To obtain the best possible spray pattern without detachment
of undesirable drops, the individual dimensions of the device
according to the invention are matched to each other, also
taking into consideration the volumetric flow of the coating
means and 1its viscosity. For the usual applications in the
medical field it has normally proved appropriate to select the
inside diameter of the capillary tube ranging from 0.01 to 15

mm. For the conventional coating fluids suitable for coating



for the use of the high frequency atom sing device

nmentioned previously in connection with the nedica

engi neering field, the high frequency atom sing

devi ce can of course be operated wth other

proportioning quantities where volunetric flows of wup

to 50 1 per hour can be achieved without difficulty,

or where snaller volunet§|c flows of the order of 1

for exanple, can be achieved. To obtain the
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a c&ﬁ%%ction for the coating fluid, so that the inert gas

®

supplied to the inside of the housing via the inert gas
connection of the housing is able to escape focussed in the
manner of a jet at one opening of the housing, as a result of
which the inert gas jet required for modulating the spray

pattern is generated

By arranging the resonance body of the ultrasonic atomiser
either immediately in one opening of the housing or in the
approximate area of the housing opening, the spray pattern of
the high Zrequency atomising device car be modulated by the
inert gas jet produced. The natural volumetric flow of the
spray mist can, for example, be accelierated by controlling the
inert gas supply. Furthermore, the spray Jjet can be directed

and stabilised by the inert gas Jjet produced, also enabling



entire atomsing unit, including the ultrasonic
atomser, with a housing that is open on one side,
whi ch housing has a connection for a controll able
inert gas supply, and obviously a connection for the
coating fluid, so that the inert gas supplied to the
i nside of the housing via the inert gas connection of
the housing is able to esg¢gape focussed in the mannerf
- at one opening of "the housing, as a result o
““)2§g?@ﬁ£§ e inert gas jet required for nodul ating the
the spcayngattervé ssgener aped By & avwiurf ahe Pesonancel the
inerlodya 8f i ddd rasani csgt oM s€ne ebkhernd Medatly EBating
one” openi ng of the. h usin in the £§£OX|nate area
”aterﬁa9h€aﬁoﬂ§?h@abbéﬁl ﬁe“§bdéy)paﬂi %ﬁ“cﬁh%ehP%hglve“

to ipﬁqwen@y.atontsin@ﬂdeveﬁe Lanl de ofodabatedibytéhe 30° for
snallBert; ogg;%re%spf ool nahﬂf@kb%%'.umtsf'c f e Q0na in

mst’ can, for exa BE-accelar ate
the ééﬁﬂdopﬁumgdﬂhel ﬁnenn6933ﬂ§upply Furt her nor e, the
spray jet can be directed and stabilised by the inert
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annular gap may, for example, be varied by moving the
resonance body in the longitudinal direction of the funnel, or
by varying the angle of expansion of the funnel, enabling the

spray Jet characteristic to be further influenced.

In contrast to pressurised spray nozzles of prior art, the
characteristic of the spray Jjet generated can therefore ke
influenced in several different ways. For example, the spray
jet may be varied not only by the variaticns in the volumetric
flow of the coating fluid, but also by adjusting the working
frequency c¢f the atomising wunit 1in the wultrasonic range
between 20 kHz to 3 MHz, preferably 20 to 200 kHz. A further
possibility of wvarying the spray Jet <characteristic alsc
consists in varying the energy supply to the atomising unit,
which normally ranges from approximately €.01 to 100 W. A

fourth possibility of varying the spray Jet consists, as



t hrough which the inert gas fed to the inside of the
housing 1is able to escape, is forned between the
funnel and resonance body by the resonance body of
the ultrasonic atom ser arranged in this expanding or
reduci ng funnel. The width of this annular gap may,
for exanple, be varied by noving the resonance body
in the longitudinal directjon of the funnel, or by
j the angl e of expansion of the funnel, enabling
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energy supply to the atom sing unit, which normally
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4 installed. A further influencing the spray jet
characteristic consists, as already discussed, in
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ilution, selection of " solvents, renoval
NOZZHDG 2P POt heCSubRPYat ehe adibR B vRg, substrate.

It may also be preferable to provide the high frequency
atomising device with one or more devices, or to provide such
devices on 1it, which generally allow adiustment of the
temperature of the 1inert gas and/or of the coating fluid
and/or of the coating chamber, for example a controlled or
uncontrolled device for tempering the inertised air in the
application system, in which case the fcllowing principles of
actior may be applied: heat exchanger process in the apparatus
for cooling or heating the ultrasonic nozzle, the inertising

gas or the coating sclutions, or any combination thereof.

This means that it may be advantageous, in a coating process
or when coating & substrate with a <coating fluid, for
constant, homogeneous and constant conditions to bprevail for

the coating medium, the coating fluid or dispersion which may



for optimsing the spray pattern. There is also a
possibility of carrying out extensive coatings in
which a plurality of nozzles can be arranged next to
each other in cascade fashion. Here the extensive
substrate can be guided past the nozzles by neans of
a conveyor belt, or the nozzles can he gui ded above
the standing substrate. l{p may also be preferable to
WO 2069usska3t he high frequency atom sing device with one
or nore devices, or to provide such devices on it
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evaporates prematurely, 1.e. even before applicaticn. This
premature evaporation, unless desired, could also result in

poor quality of the application and coating results.

It may therefore be advantageous to set constant temperatures
throughout the path or process of distribution of a gas or

coating fluid.

An essentially constant temperature may be reached, for
example, by cooling down an overheated area, e.qg. an
overheated atomising nozzle, by means of a temperature setting
device, or for example by heating a supply line system, an air
or gas supply, tubes, particularly capillary tubes or another
distripution system £for the coating fluid or for particles
dissclved in a solvent. This heating could be necessary if the

distribution system leads <through a colder area. By cooling



For exanple, it could transpire that the nelting point
of particles contained in a coating fluid is reached
on the heated atomising unit. This could result in
nmelting of the particles and sicking of the atom sing
unit or ultrasonic spray head. This would give rise
to poor quality of the application or coating
results. It could also happen that a sol vent present
WO 200%/65%aating fluid evaporates prematurely, i.e. even
before application. This premature evaporatlon
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POSS ARdTher distribution systemfor the coating fluid or
for particles dissolved in a solvent. This heating
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| uenci ng the tenperature of the coating fluid.
D rect i nfluencing of the tenperature of the coating
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the cgeﬁ%gﬁggusgcQﬁﬁg%gena¥ogging fluid constant, to provide
different temperatures specifically at different points in the
distribution system. Whilst in the case described above there
is an iInterest in having as low a temperature gradient as
possible, a temperature gradient 1is desirable in the latter
case. This is advantageous, for example, in coatings,
particularly coating fluids, or dispersions whose particles

can be efficiently ftransferred in conjunction with a solvent.

In addition, it may be an advantage for coating, in certain
embodiments, for the particles to be present in undissclved
form, for which purpose the solvent must be removed. The
increase 1in temperature, e.g. in an atomising unit according
to the invention, particularly in a resonance body or a tube,
allows the solvent to vapcrise of evaporate so that the
particles are present in undissolved form on the spray head or

atomising unit or on the sound head.



installed on the distribution systemor nmay be flushed
by the coating fluid, thereby also regulating the
tenperature, for exanple, by neans of a control or
regul ati ng system by either supplying or discharging
heat. Heat supply via infrared systens or inductive
systens is also possible. In certain enbodinents it is
al so advant ageous, unlikejkeeping the tenperature of

WO 20d065%ati ng fluid constant, to provide different
tenperatures specifically at different points in the
distribution system Wilst in the case descri bed
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Moreover, the temperature and coating characteristic of the
coating fluid or spreading capacity of a coating fluid, or the
droplets or particles formed by it, can also be preferably
influenced accorxding to the invention by adapting the
temperature of &an 1inert gas added in an air flow. This

adaptation may be carried out directly or indirectly.

Furthermore, It may be preferable according to the invention
to temper completely or partially a space or area around the
substrate or, if necessary, the coating chamber
correspondingly. For this purpose a hot spray mist, formed
from atomised hot particles, can be mixed with a cooled inert
gas or distributed in a cooled coating chamber, so that it
cools, thereby improving the achesivity of the particles on a

substrate, <for example. This may therefore influence the



atom ser so that the particles transferred to the
ultrasonic atom ser or sound head are present in
undi ssol ved form They mnmay therefore be applied nore
efficiently. O her tenperature gradients may in turn
be advant ageous for other applications, coating
fluids or dispersions. These tenperature gradients
may be set by nmeans of tepperature setting devices
WO 2868lod¥ksgEANS Of a process tenperature control device
controlling the conditions that can be predeterm ned _
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spreadi ng capacity of a coating fluid, or the

droplets or particles forned by it, can also be
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temp?e BFSt GFE oFY9t HEVIHEPti sed air or the inertised gas,
i.e. the mxture of coating fluid with inert gas or
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of the coating fiuid generated by the proportioning pump, as
well as the working frequency and energy supply of the
ultrasonic atomiser, is therefore controlled with a
microprocessor. This microprocessor is also used for
controlling the inert gas supply to the spray jet ccnditioning
system, according to the flow rate. The individual factors
which may influence the spray pattern may be set Dby the

ricroprocessor and are dependent on each other.

Although the coating result for a substrate to be coated can
be substantially imprcved solely with the ultrasonic atomiser
according to the irvention, as described above, this result,
which is already satisfactory ir itself, can be improved even
further by retaining the substrate to be coated inside the
spray mist with a substrate holder during the coating process

in a position that is favourable for coating. Preferably this



It is also possible, and preferable if necessary, to
link the settings to a mcroprocessor, and therefore
to store certain process sanples and coordi nate,
preferably control, different tenperature setting
devices. To obtain a spray pattern that is optinmumfor
the application in question, the previously explained
conponents which may confgibute to varying the spray
WO 208 063zasacteristic are controlled by neans of a
m croprocessor. The volunetric flow of the coating
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application cf the coating film.

This can be achieved, for example, by loading the freshly
coated substrate with a heat £flow even during the coating
process. For this purpose the heat source may comprise, for
example, a heating system which 1is 1in turn, Jjust as the
atomising unit, is enclosed by a heating housing open on one
side, which has a ccontrollable inert gas supply for generating
a hot air fiow. The inert gas fed to the heating housing is
heated in the heating housing and escapes from it via a nozzle
arranged con one of the openings of the heating housing, and
can be fed specifically to the substrate by means of the

nozzle.



According to yet a further aspect of this invention,
the coating result of a substrate that can be
achieved with the high frequency atom sing device
according to the invention can be further inproved in
that, unlike coating nmethods of prior art, the
substrate need not be renoved from the substrate
hol der follow ng the coatiﬁg process for drying
so that it can be hardened in a drying
WO 2 @%n8§%. in that the high frequency atom sing device
itself conprises a drying device which is suitable
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holdeut iaft erdehe t©akvmgxbrocess. flows that normally have a
detrimental effect on an homogeneous spray pattern. This
housing therefore protects the spray pattern generated with
the atomising unit before any cross flow exerts a possible
negative influence, so that the coating result and its quality
can be improved still further by the housing, which surrounds
at least the atomising unit and the positionable substrate
holder.

A suction device which i1s suitable for collecting and sucking
off the overspray, i.e. the quantity of atomised coating fluid
which 1is sprayed past the substrate to be coated, can also be
arranged in this housing, for example, to ensure that this
overspray 1s not iost and can be fed back to the atomising
unit, for example, for atomisation. Obviously this suction

device, as well as the substrate holder, can also be



Qoviously it is also possible, instead of the drying
based on thermal convection, to dry the coating fil
formed on the substrate indirectly by radiation,
particularly infrared radiation. This drying by neans
of thermal radiation may prove particularly
advant ageous in that the heat source for generating
the tnermal radiation cange arranged outside the

“()2@ﬁgﬁﬁ@a3the hi gh frequency atom sing device where

here is a_ risk of explosion. For exanple, the heat

Cont%%b¥%% PMrH&%N#QQY?mFe%r%?ﬁﬁ%nPlFéaP5?F%ﬁsﬁﬁy e that the

spra@l ranged: out sd thec a dousimyg et oMiischg anevaceanged tfeso be

uni t__and the positi.onabl e substr hol de

02 Pt r 2P0 AT 098Y T PV CLRAL 150y i | Rave  on flon

and det gemremtali nef faecta@n:ran @mnbgen@mhsxsﬁﬁayipan;ecﬁntrolllng

I ysi her ef or qt ects th ray. pat . .
the RH et R NOE O S B hn PR Py ie i
possﬂpb@/ eReres2anpossi @Fd@Stﬁég‘}&t itwe Henfdapdifese, caps tdmtly in an
optllfu!ﬂﬁ? RN esul tcpad ﬂégslccﬂ«'ablft Yeh&€ansdae Wﬁé@Ve@roduced
de il furthf bg thg hou5|n%é whi ch surrounds

peT Y the® bt onf'si At Thi T And° T heS hoET T bhabl e
substrate holder. A suction deV|ce which is suitable

r I n cki f r
I e ey oy SRl e Pl SR Y R iy in the
air gpr Hred ﬁhgvrtﬁé BT aPé ﬁ@—ﬁ@b&%ﬂ@%ﬂl%%ndaNééeﬁeln the

arzad sranges |Jb§@*§oi@u%ﬂt9$ef0rma§?<a|m| eysk@ ensyeeafihabs the
IS , overs hay is,not |ost and can b fed back t&.tﬁe .
skilled in

abo"%t%‘?ﬁ‘%f%ea FEL 1OrY XaAnBIrecefsr Sat omSabfonon
the @bvi ouslly fhi sSrsucttore deliece, @Es weliitaslethelrying device
for Substr @hpﬁlgpﬁ,dg%pngl§g spe | -18 WD 2005/ 065843
contro ove- menti oned mi croprocessor, So
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the 1liguid to the solid state, but the person skilled and

m

experienced in the field of coating technology is able to
deduce the exact significance of these possibilities which

have been cumulatively summarised.

Emulsions, suspensions and/or solutions of solid or 1liquid
substances in suitakle solvents are considered as coating
fluid. For -example, solutions, suspensions, dispersions or
emulsions of one or more active substances or active substance
precursors 1n a suitable solvent may be atomised, but so may
undiluted 1liquid active substances. In addition, solutions,
emulsions and/or suspensions or dispersions of one or more
polymeric or ncn-polymeric organic or inorganic substances, or
any mixtures thereof, 1if necessary together with cross-linking

agents, as well &s reacting multicomponent compounds, can also



possible to retain the substrate to be coated
constantly in an optinum position in the region of
the spray jet produced, depending on all the other
process paraneters. In addition freeze drying, vacuum
drying or flowdrying in the air or gas flow, by
nmeans of suitable drying devices in the arrangenents
descri bed above, may be uged i nstead of the
WO 28b0u6esgaent i oned heat drying processes. The person
killed in the art will in this case select the ,
be agfimgg6Pe i ng [dEF SERIGT ddehr o T NG B dryi AgSuitable
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oxidpart ikdmar logiskef anpdbl g0 i use. sustrudats ngfnmanenrapsymeric
particles are alsc socot species and other nanomorphic carbon
species, such as graphite, diamond, nanotubes, fullerenes and
the like. Of particular preference are also particles which

are supplied from sols and gels.

Melts of thermoplastic coating substances, e.g. tar, may also
pe used. In addition, the use of coating substances based on

dyes and varnishes, organic polymers, duro- and
therroplastics, witn fibre constituents such as cellulose,
glass, stone or carbon fibres, and polymer fibres with organic
and irorganic additives, and also catalysts, 1s also preferred
according to the invention. Usable and suitable coating
substances within the scope of this invention are disclosed in
DE 103 24 415, in the section headed “Polymer Films”, and are

therefore fully incorporated in this disclosure.



supplied from sol utions, dispersions, suspensions or
emul si ons, which contain particles selected from
pol ynmeric, non-polyneric, organic or inorganic or
m xed i norgani c-organic or conposite particles or any
m xtures thereof. Preferred particles are mcro- and
nanoparticles. Exanples of polyneric particles are
PMVA, PLA, proteins, etc.pgexanples of non- polyneric
WO 20@bés8s are nmetals, netal oxides, netal carbides,
metal nitrides, met al oxynitrides, neta
carbonitrides, netal oxycarbides, netal oxynitrides,
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i nvention. Usabl e and Suitable coating substances
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in pfrd el vent i Rhadegekagi cal | Y AeldME cal orientation,
e.g. of particles with magnetic properties or conductive
properties, 1is specifically influenced by the anode and pole
plate system based on magnetic or dielectric principles of
action, in which case the anode and pole plate system 1is
designed with one or more channels and its spatial alignment

can be varied.

Furthermore, the electrode or electrostatic system, with
associated activation electronics and energy supply, may form
an integral part of the device, in a preferred embodiment, so
that 1t specifically influences the distribution, charging,
alignment and morphology of <coating sclutions or their

constituents with wvariable magnetic and ionisation fields.



substances such as drugs, nedicinal products,

phar maceuti cal products, but al so m croorgani sns,

living organic cell material, enzynes and al so

bi oconpati bl e inorgani c or organic substances. The

term "active substance precursor” refers to

substances or m xtures of substances which are

converted to active subsjpnces of the type nentioned
“K)Q@?Q&%@@?ter application on an inplant to be coated by

ans thermal, nmechanical, chem cal or biologica
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' ccording to the

It 1is therefore advantagecus to influence coating fluids,
particularly spray mists or droplets formed from them, by
means of electrical or magnetic fields, which are preferred
according to the invention. The fields here may be electro- or
magnetostatic fields or time-variant fields modulated with

frequency patterns.

The influencing of the electricel or magnetic fields preferred
according to the invention may take place during the flight of
the particies or the spray misz, but it may also take place
during or after deposition on the substrate. The influencing
of the electrical or magnetic fields may take place

simultaneously or staggered in time. Morecver, a multi-channel



invention they are electrically charged or ionised as
they <cross electrical or magnetic fields provided for
this purpose, or are otherw se influenced by an
i nteraction. For exanple, the nutual alignnment of
particles may vary. A variation of alignnment is
caused by the magnetic field, particularly in the
case of ferrite-containimg particles particularly
“()zgﬁg@ggqu according to the invention. Variations in
mutual alignment of the particles tq be ppli ed,
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It is advantageous not merely tc generate electro or
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magnetostatic fields. The activation and modulation of the
fields preferred according to the invention with certain
freguency patterns, or a time variation in the intensity, can
influence the wetting behaviour of the coating fluid and the

way in which the spray mist is deposited on the substrate.

The system preferred zccording to the invention for generating
a continuous or time-variant magnetic field consists of a
magnet, preferably an electromagnet that can be modulated in
frequency and amplitudes by means of microprocessor control,
which magnet is ©provided with pole shoes advantageously
arranged geometrically. Furthermore, the entire arrangement
can be spatially varied by microprocessor ccntrol in relation

to the substrate to be coated. The system for generating a



different spatial planes, is particularly preferable

in certain enbodi nents. For this purpose electrical

fields can be generated by nmeans of el ectrode, anode

or pole plate systens suitably arranged in the device

according to the invention. These may, if necessary,

be supplied with high voltage (HV). The course of the

fields and their intensity; may be influenced by the
wo 268%Reg49f the electrodes. Magnetic fields may, for

exanpl e, be generated by neans of el ectro- or
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hexyperent i Y§Pof a M OProdEFs oloont fePEgtyL  diod, 3=
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meth$g%$%$$§gé£8gf§’ %@%%%x@%%t%@lm'Hﬁ?%%é??fﬂﬁé%ﬁgxy PEG-10,
methylal, methyl-hexyl ether, methylpropane diol, neopentyl
glycol, PEG-4, PEG-6, PEG-7, PEG-7, PEG-9, PEG-6-methylether,
pentylene glycol, PPG-7, PPG-2-buteth-3, PPG-2 butyl ether,
PPG-3 butyl ether, PPG-2 methyl ether, PPG-3 methyl ether,
PPG-2 propyl ether, propane diol, propylene glycol, propylene

glycol-butyl ether, propylene glycol-propyl ether,
tetrahydrofuran, trimethylhexanol, phenol, benzol, toluene,
xylol; and also water, 1if necessary 1in a mixture with
dispersion aids, as well as mixtures of the above.

With the device according to the invention the surface of the
object to be coated can be partially or, essentially, fully
coated or even coated many times. Multiple coating 1is carried
out by the multiple use of the atomising device 1in separate
process steps, and 1f necessary drying steps may be applied

after each coating process.



so tin at they are spatially variable, according to

the application. Suitable solvents for coating

fluids, in the formof solutions, suspensions or

enmul si ons, include, for exanple, alcohols and/or

et hers and/ or hydrocarbons such as nethanol, ethanol,

n- pr opanol , isopropanol, butoxydiglycol,

but oxyet hanol , but oxyi sopgppanol , butyoxypropanol ,
“K)zaopygyyn al cohol , t- butyl -al cohol, butyl enes glycol

utyl octanol, dlethylene gl ycol, di nethoxydi gl ycol,

dlnethyl ether di propyl ene egcoI, et hoxydi gl ycol ,
BRIEethsthbamoN,oeththBRAWENGdioI, gl ycol, hexane diol,

1, 2,6-hexane triol, hexyl alcohol, hexylene glycol,

I sobut oxypr opanol , isopentyl diol, 3- nethoxybutanol,
Exemppehgxydicgbgcobntaet héxyehhanolnvenei hoxyesepr dpanavkbed in
greaﬁekhozswathyl iputang@l , Ambhoxy, PEG10,r meifyl&lce to  the

t hyl - hexyl et her, neth | propane diol, .neopenty]

atta6r9go@rapE@g§ ﬁgé;gi bg tqr pEé@ystpEéjgg and “for further

explEE@tﬁoﬁEbﬁyEﬁbhammenﬁ&ﬁky|Em% ?em%ﬁn PPG 14 Tn *%e art is
PPG 2 t.eth-3, PP et her, PPG- 3 et her,,

2t pedd ReRy | S ot hor - Bpc sl mty | CBERGY S PR S H oyl the

folletvhes, cgmoﬁanea@@kﬁedpa@@yhenergﬂye@t priopyirerdhie field of

thi sgll}ﬁ‘%gl'ﬂ"b%‘lyl £l h%‘u @Wdﬁrr@d@ y&é)icﬁ@@:yl aﬁ&hgfancelvao‘ e,
t et rahydr of ur an, trlnethylhexanol phenol , benzo

as weblyudfetnexyl 6PTPARACAPES - water, if necessary in a
m xture wth dlsper3|on aids, as well as m xtures of
Fig tEe aboye, With t lsogwce accogd{ng Lo the invention . .
% the suffate’of" T%e ett be" toatdd can eg 4 Y
part|a&tgmos;n@séemtcalaycof@img tcobtediovervenn;
coated many tines. Miultiple coating is carried out by
. the nultlple use of the atom sing device in separate
Fi9.pfocess St eps, Sant-PF heteeshr Y dryF g stepsPnay pecording
appl i etlo @ii¢ et neachi coatwngcprocesss WD 200564 066848 of a
-24 BRIEFE CRI PTI ON OF THE DRAW NGS Exenpl ary
enbodi reAt s of this invention are described in

Fig. 3 is a schematised system sketch of a preferred
embodiment of the high frequency atomising device
according to the invention, with temperature setting
devices and devices for generating electrical and

magnetic fields.

In the figures the same parts are identified with

corresponding reference symnbols.

Fig. 1 shows an exemplary enmbodiment of the high frequency
atomising device according to the invention in a schematised
representation. As may Dbe deduced from Fig. 1, the high
frequency atomising device shown schematically in it
comprises, among other thirgs, an atomising unit 1, which is

suitable for atomising a ceoating fluid fed to 1it. Atomising



greater detail in the following, with. reference to

the attached drawi ngs, for a better understandi ng and

for further explanation of the invention. The person

skilled in the art is aware in this case that all the

features described in the followng can be applied

and generalised, within the field of this invention,

for all enbodiments described and conceivable, as
““)2w§y?6§ﬁ_thelr conbinations. Fig. 1 is a schematised

em Sketch of the high frequency atom sing device

unitadcdiali ngf®d EHeTPAEentiON2N FRYLr2sSeRbfRs 3a FedSowhich can

be &Ja&ptlgﬂthﬁofe&mﬁebowtaf:c:@rdlpﬁ@zotecxet:h@lc elemernt to
w dens,.into the s
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goneﬁia@e ?ﬁi}l a%ggﬂ SFEEY s ed By EtSHS ske?‘g mé? 39p gflerrgd can be
loadedboditiirens qﬁ&khenhnghpfmpquénawiagomwsmngﬁdswtbec: coating
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shows_ an exenplary enbodi nent, of _the hi frequenc
3 SYAESH 41 gt te0T L acRSTUIGA Gt He. Fvahfl GvdTd Fitid fed

in ts¢hewaw|sedaummusxngﬂunnunﬂ s emyi bed dedusedmisonyg unit 1
Er@rate thyh'gpeq££§8g909¥r§E°Hh§'%%od%ﬁicéoFQQde further

_ Ischemati cal rises thin
in  abeni SiRgCtAPD 1OfmhF@ﬁOP§nC§U|PQ§Ve ?orbatoﬁf§|ngoatlnuous

voluﬁeét:hﬁg Fldih dglked rh@ eldt - b M PHHIRA o125p V6L 200DHR68§4Purp 4
uni t for nple e, an uItrasonlc tom s

ser .
via GRRIHIGHT HeOexal ol o dexGhpFEC LA PR 4TS Coating fluid
direptégoelyeotnine elfemerd dwoomigeiner atrel hi gb feequeneyvibrations

as %’ﬂgraftluqus 'pAtsgg' S'DQ Urﬁ_pg n%scagbpﬁougﬁ)gdegl%t?ﬁo%s&ble to

reci'sion proportionih atin
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coaténatirngitl wiod.gehe e be educet faonrddg.ad, itheRas reached

resogggggngody 2.

Resorance body 2, including capillary tube 17, is shown in
Fig. 2 on an enlarged scale. As may be deduced from Fig. 2,
capillary tube 17 i1s 1incorporated in the resonance body
dencted by the reference number 2, so that no discontinuities
or Jjumps are produced in the transition between the end of
capillary tube 17 and the expanding inner face 4 of resonance
body 2. The coating material excited to generate high
frequency vibrations by means of atomising unit 1 is fed via
capillary tube 17 to resonance body 2, and is then distributed
on tne inner face of horn 18 of resonarnce body 2 1in a thin
coat, and is then further dispersed on vperforated disc 22, as
indicated by the arrows, which horn widens into the shape of a

trumpet.



fluid is punped fromstorage tank 5 with precision
punp 4 via a systemof tubes to atom sing unit 1. The
coating fluid fed in this way to atomsing unit 1 is
excited by atomsing unit 1 to generate high
frequency vibrations and is conveyed further in the
di rection of resonance body 2 by the continuous
volunetrlc fl ow generated,by precision proportioning
WO 2 V|a capillary tube 17. Instead of exciting the
oa fluid directly by nmeans of the atom sing unit
Resoﬂé“@@n te i bFREICONSIN aSUthe 1S Uk HS passes tied, tq pgnerate

hlahokﬁ@eczuﬁé%val s0ppPessbhke treirexCidess onhy r@&ﬂrmmsbowduced
‘ mhlch i.n th t hen excites the oatin é%? lﬂ ‘
in Ogéh&ré’teaf\hrk%a *n% a§?8806R%as Mt Ras Hrea A1y Swaves o
be floggenance body c2atResorfdnciel bodyi@n incldidimgputed on horn
18 t%aa i 'ﬁéé‘qéu% A7 8 %Es%ff%o'é‘ Ei gcruznr%‘t aanelaﬁrsge%f the

may be deducé 2, capillaryt
lne“wau §r| rrcftﬂ prwais e@fi rﬂt%ec@@’émnéeubéd)ﬁxcdémi gled bgenerate

cdolﬁbgrpef@£@@§e nwn%yr é&néﬂJdﬂﬁﬁléﬂ% dicsCoRtieNUEbE@$ NGOl f1uid
duced in the transiti on between t g

s are pr
seoabilBL At DEPS B AT h (e Sepandi g s nide faed ta vaves.
giviof résenancenebbdym2tidheo€oat spgapanésial excited to
generate high frequency vibrations by means of
atomsing unit 1 is fed via capillary tube 17 to
In adedérgncet HodPe2 2aid Hagahen rR_ed Bt ed ofonrgfrnance body

2, wlllﬁﬁerhcf*age" @ftEQEnwl%e‘ﬁfs rlde&%w begpse%lffn A ‘tgurgpet the
coat ha ISt u r | sperse on per or at e | SC
cran§9B 4e B LR ek e e L Sl e o PR o 8%a the
surfhueothheesﬁap@uﬁcibsddmeeUS K,626,3032005 06b843indicated
as aRepaAng esc*?Pd ng““ gh 53)“ %UBBttéda'ﬁ%e%% ef'dér? tified by

generat e g fre uency rati ons rei nforces
the \gefretiqrgifs PH@‘Q@éd 19 nt é\st h@aeoattq n§efraed, ela%u r?dllsr the

tran€0ACENt rbEr waph | |y Wwemes tignde afm mech el nstuli*Qace of the
coatin fluhd which is |str|buted hor.n

ALOMpP HaRs | fRe shape 6 & tinpe %“ dtaude BIr ? othn edge,

which prevents the coating fluid from being dispersed
uniformly on the surface of the atomising tip. This in turn
causes coarser drops to become detached from the edge-like
transition, in uncontrolled fashion, resulting in the
impairment of the coating result already explained. However,
counteracting this risk of impairment of the coating result
due to aetachment of larger droplets was, among other things,
an object o¢of tnis invention, an object which 1is achieved,
among other things, by the continuously expanding horn shape

of resonance body 2 shown in Fig. 2.

As may further be deduced from Fig. 1, atomising unit 1 may be
surrounded by a housing 16 opern cn one side. Resonance body 2
is arranged 1in one of the ovenings o0f housing 16. Air
nozzle/gas nozzle/inert gas nozzle 3 connects directly to one

cf the openings of hcusing 16 in the £form of an expanding



inertia of the mass of the coating fluid excited to
generate capillary waves, very fine droplets of the
coating fluid separate fromthe vibration curves of
the capillary waves, giving rise to the formation of
a spray mst. In addition to the advantageous

enbodi nent of resonance body 2, with horn 18 that

wi dens into the shape of g trunmpet, the transition

“K)zg@y?@ﬁﬂ3the feed line to the atomsing tip and the
surface thereof, disclosed in US 4, 655,393, is al so

funnphi 4t édatas? toNparF sBAPI ASFITPITEhyPof WRAT e | aeomiser
platand{ deatbhiede byodihe reher emee ausbesidd. fAsnean & inert
deducgd fromthis the%6transitjon bet ween the feed
925 | FREZARd Yhe SUTHEE of1he™ atGmi<Si ng "y SHag ath* o
arradgsdentisnusiupy liirdt he tfhoram adntarp edgel,e W ch paeveolsmetric
f1oul NEREQAL 'xﬂﬁ.wfrﬁe“'ids%%’{“ pe! Hgaﬁ'ss%‘%r sed. f}{f&aff‘lé’ PN whnich
thé surface of the atomsing tip. This inturh calses
is coarsellddopsfro bewoneldet achiedniroapthecedge-1ike In  the
prefbrabgi tdHdk kA cWBeeBEERLLed faghisen, c&estbis NG §herating
|ngg|rnept of the coat1 ng risulp ahﬂsgdy expl ai ned. c
EreaigieverSt Ouiterdtd i Agithi s ri8k of"T np@ Mt o fhEY ©
precteabhngrogsuitti onduwe trurget achwenthofs dpgrlgers datophietsng unit
1 wiBBScoaRng ALDBL BLACS, AR, obj ect of this invention,
an obj ect |

C ch”i s achieved, = among ot her things, by
the continuously expandi ng horn shape of resonance

The BOdYt2 Shown 4 Oeh 2ends i ABY i Rt Rer e deduces f£o0maded
, Fig. 1, atomsing upit 1 may be surrgynded g¥ a £ .

s RoUEPRGS96 bher O Ue site 2 ResGiaite Sody 8 Pge of the
openangangédhiolmsdneg df6 tthe capgnitigs afnhicusidup 1bhidhris formed
betwl9AZ! %Qasaggﬁhgé' pﬁggtgasﬁgozgggogggggneﬁgg?,dl Eec%héi the

to one of "t he openi ngs of ousi1 ng i n the ormao

expapflegpanarfg PIWOr2005/06065843 AS thngisuko ¢hathan escape of
inerpl ate afronesonadice; gas, nerél epday- #hst which has separated
from resonance body 2 excited to generate high frequency
vibrations can be modulated in hits spray pattern. The spray
pattern can be varied in different ways, particularly in
conjunction with inert gas nozzle 3 and the inert gas escaping
through the annular gap. For example, the volumetric flow of
the spray Jjet can be accelerated by varying the inert gas
flow, or the spray Jjet can be widened or reduced by varying

the opening angle of the funnel cof inert gas nozzle 3.

Substrate 14 can be positioned by substrate holder 8, by means
of the workpiece clamping device 9 belonging to the substrate
holder, underneath resonance body 2 of <*the high frequency
atomising device according to the invention. As denoted here
by the references x, y, z and r, substrate holder 8 is able to
subject substrate 14 to three different translatory movement
directions x, y and z, and one rotatory movement r. Substrate

14 can therefore be retained and moved constantly in a



annul ar gap is forned between the atom ser body 2 and
t he expandi ng funnel of Housing 16, arranged, is
supplied flow, whose volune is is controlled, for
inert in which atomsing unit 1 is with a controllable
inert gas volunetric set by nmeans of control valve
12, which exanple, by mcroprocessor 7. In the
preferred case m croproceggor 7 also controls the
WO 28PRe6ékhfg  frequency of atomising unit 1 and the
vol urettic flow of preci si on proportioning punp 4
suitgpiehrsapplires iasdssi e upPEay 1MhE £ h dEoFSaig mefangubstrate
owdéfor@tﬁﬂkoéghm@ RSt cgas: Wit b ahich th?okntrr%'rh(tro*qfﬁg the
housing 16 is |oaded is dispersed in hou5|n 16 and
Pres%%‘(:aﬁé?glf:rlSﬁH Stfe %‘beﬁﬁa %péﬁu Rg$ of° h8ﬁ§b’n§ P PoSition of
substhaoeighl 4 heiahduwl athgapdachmistf,or sedstbetaecmlider 8 is
a er. pl at ance, bo expandjn
cont 69['@:? bPP ﬁerSrSEréS%QQAg o reg%ﬂ g{é‘ﬁ'nlphl evsggﬁ‘e gf&h all
the pr@cesgaes 2o ReUsIegers, thetdpr Hehict %F@ﬁchag to the
inveSEPar ated mbroanregonance body 2 excited to generate
hi gh frequency vibrations can be nodulated in hits
spray pattern. The spray pattern can be varied in
In dhéferegtomaysnspaetisubatky-én l1¢onpuncthonoddshle vacuum
~lnert ozzle 3 and th r a scapi th
et e e Tl Gyhmee Ers vaineebr S Frow Bte) et
condiheorprayandt fean S@@ka@@eloérfattétﬁ LSV g8 ity thee | peppciated
suct 988 fJwew obrthe,sprRy jLlstcan besw dened or-dgneducedy by
. _by varying _the opening angle of the funnel of inert
mlcr@égoﬁ% 3Pe 3: Substrate 14 can be positioned by
substrate holder 8, by neans of the workpiece
. cl.anpi ng |.ce 9 belo bst der.,
The urkfd neaFgS%i{éégﬁ ncegtbé}‘gly%%f t(tig% %g 4‘?‘%‘%&%2%’/ the
in Ve%ﬁbﬁ@5|ﬁQOGQV|@ef§éborbdngl§@ Fﬁ@PFﬁﬁéﬁtPoﬂrwﬁﬁg device 6,

e.g.denoi&shk hebRrce, which is arranged to dry or harden the
freshly coated substrate 14. Drying device 6 comprises, for
example, a heating system that 1is preferably contrcllable by
microprocessor 7, which system is accommodated in a hcusing 20
open on one side. The interior of housing 20 open on cne side,
as housing 16 of atomising wunit 1, is 1loaded with an
adjustable inert gas volumetric flow which 1s set by means of
control wvalve 12, Control valve 13 may in turn be controlied
by microprocessor 7 as a function of all the process
parameters. The inert gas volumetric flow fed to this housing
20 1is heated in hrousing 20 by the heat from heat source 6, and
escapes tnrough the opening in housing 20 formed by nozzle 21.
With the heat flow thus generated the freshly coated substrate
14 can be dried, but for this purpose it would have to be
noved from the positicn shown in Figure 1 in the direction of
heat scurce 6. However, 1t is also possible to align nozz.e 21

of heat source 6 so that the film coeats freshly cocated on



by the references x, y, z and r, substrate holder 8 is
able to subject substrate 14 to three different
transl atory novenent directions x, y and z, and one
rotatory novenent r. Substrate 14 can therefore be
retai ned and noved constantly in a -28 WO 2005/ 065843
sui tabl e position inside the spray m st by neans of
substrate holder 8 throughout the coating process.
wo 2684088kt oring the present position of substrate 14
and to vary the position of substrate 14 within the
SJbSEEﬁS? mitstdrss u%sf?%témﬁ%@H%Feéyl§Lt€6nﬁmﬁHﬁuﬁmﬁﬁ’cath“ to
subsfketeprocessgr In the pxanpien whbhnwhhchiagll i.the
processes and paraneters of the device according to
the invention are nonitored. In the region inside
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heating systemthat is preferabl’y controll able
basef GTopFBeER3br TAALAIER syRtbth PE RTHIADJIALER iRf aarranged
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m cropr ocessor as a function of all the process
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remohe t u g .ang escapes thrgg h,the opening in
Rodsf RaT200F BFiBachg LABSSIE 327 °CW Th the heat flow
thus generated the freshly coated substrate

The device according to the invention may be adapted in
certain embodiments for extensive coating of substrates by
providing a multiplicity of atomisers in cascade fashion and
guiding the substrates along them on conveying devices, or by
guiding an atomiser <cascade along the substrates on a
conveying device. Suitable conveying devices 1include, for

example, conveyor kelts and the like.

Fig. 3 1s Dbased essentially on the high frequency atomising
devices shown in Fig. 1. Uniike Fig. 1, Fig. 3 also shows a
process temperature controli device 27 with connected first 23,
25, second 24 and third 2¢ temperature setting device. Process
temperature control device 27 1is connected to microprocessor 7
and can receive settings or instructicns for settings from

this microprocessor for conditions for a ccating process. For



14 can be dried, but for this purpose it would have to
be noved fromthe position shown in Figure 1 in the
direction of heat source 6. However, it is also
possible to align nozzle 21 of heat source 6 so that
the filmcoats freshly coated on -29 WD 2005%065843
substrate 14 are dried imrediately after their
application to substratezd4, e.g. in the position

WO 2809vesd48 Fig. |. In order to protect the coating
process from possible cross floms or dust, atom sing

examaPy 1 LTRA AR HE hoBSRAGSIES ST oumdi REERANSar i d  may
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dryi ng device based “on "t her nal
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pe shedwabng lifineacdar to dry the freshly coated
substrate in housing 11. In any case it is not
necessary to renove substrate 14 from workpi ece
The c¢lawgiragudevice Ghofcogubstr dteifoliders t®Hayeortdark to may be

set gﬂy RUbET ale §1r§$t%5m59§gkﬂge QQQJ;Qth§e9§@e°&3 HAS the

devi ce us avoid ng ossi b anage to the
furté@ét. AG S5t $ubsEraredld hodn§ef dFPe@%‘é‘H’“E‘% @%ure setting

dev16@nnwgﬂfir9§7Wﬁbk@h@ﬁ@e@|Qﬂplﬁgh@@Vhﬁ@ anjhe mevéeer, this
cor t Lnventi on,m e 1 n certain
S ‘%&E%dﬂ?ﬂﬁ%r %F)CFeﬁPenﬁlgeu%%atléﬁf g%ﬁbst?%f%%e%y such  as

ing rpredldﬁdgaaonalHqﬁaﬂnd%pwﬁrgﬂnﬂn:ﬁ§§t|mam@scade Moreover,
all f@ﬁb'oyegﬁgrangg'n§b¢h§P§UQ§£&fg§§ Qkﬁpg tﬁﬁﬁ]Q% used to

conveyi ng devi ces by ng an at om ser cascade
eXt“éFBné“¥%é SbstPat 69°%r T clohveyi Ay devrce OBl ts or
fanscenveyengsdayi €¢es erahgde, for exanple, conveyor

belts and the |like. Fig. 3 is based essentially on the

hi gh frequency atom sing devices shown in Fig. 1.
whilehl i keoFi §irsf Ficgmp8raksoesheestancprdewsses 23, 25 for

inflhgﬂggﬁat%ﬁ%‘%EHﬂé%aéK?@CSfZZhgﬂE%aQQREGQH%quifg éBown in
Fig. 3, any number of first temperature setting devices may be
arranged along the distribution system of the coating fluid,
according to requirements. The distribution system comprises
essentially storage tank 5, precision pump 4, atomising unit 1
and a tube system which connects storage tank 5 to precision
pump 4, and precision pump 4 to atomising wunit 1. In
particular, capillary tube 17 and resonance body 2 are also
incorporated. Each o0of these elements of the distribution
system can be provided separately with a first temperature
setting device. The action of the temperature setting devices
can be exerted directly, 1.e. directly on the coating fluid.
An example of direct action of first temperature setting
device 23 on the coasting fluid 1s sheown in Fig. 3 in storage
tank 5.



25, second 24 and third 26 tenperature setting device.
Process tenperature control device 27 is connected to
m croprocessor 7 and can receive settings or
instructions for settings from this mcroprocessor
for conditions for a coating process. For -30 WO
2005/ 065 843 exanpl e, tenperature gradients of a
coating fluid may therefgre be produced or

wo 26657865sat ed for in a storage tank 5 and on an
atomsing unit 1. Wether a tenperature gradient is
required or is to be prevented depends on the materi al
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|nffuenC|n the tenperature e coatin |UId are

0
1s SIS TEPY. 8 tanydhunber? EJF 1 r3tt & de the spray
pattsett iofg devi epsapaynilbe, arrangedpatehgréhef the spray mist

whlcgl Sﬁgébugéefr?m §¥§&Thn}ep%mst ; I%oal}égbglgr{% d’ooosrgci%;aglisr]%lso be

ution systemco
adapé@@entlally storage tank 5, precision punp 4,
atomsing unit 1 and a tube system which connects
st or age tank Sto eci si,on 4, an

re i.an
the BREFAOIR chreTnb it LT G LG (FEOIRRT CApid |5 yIeS 2
infltiebeeldnancher esicrance dyodye i areial sod cnebxpgraeedviour of

the %g? r0V|gggse ﬁl Qﬁpt§uggt%99edl%ﬁﬂjpugéﬁper§¥ﬁggnnﬁ§? also

separately wth afirs atu
defermlne the benaviour of the coating when it is being dried.

Moreover, the thickness of the «coating, particularly the
coating film, on the substrate, can be influenced by the

temperature prevailing in coating chamber 32.

Fig. 3 also shows a cevice 29 for generating an electrical
field. This has two electrodes which are connected to a high
voltage generator 28 (V) . Betwesz=n the electrodes an
electrical field <can Dbe generated in the region Dbetween
atomising unit 1 and substrate holder 9 and the substrate when
a suitable voltage 1is applied. In this case the substrate and,
if appiicable, also at least part of substrate holder 9, lie
fully inrn the electrical field, so that the field acts on the

spray mist when the sprayed particles adhere to the substrate.



setting device. The action of the tenperature setting

devices can be exerted directly, i.e. directly on the

coating fluid. An exanple of direct action of first

tenperature setting device 23 on the coasting fluid

Is shown in Fig. 3 in storage tank S. W 2005/ 065843

-31 Atenperature setting device, e.g. first

tenperature setting devige 25, acts indirectly on the

tween precision punp 4 and atom sing unit 1.

““)2@§9@§§§ﬁng the tenmperature of the tube the

tenperature of the coating fluid flow ng through the
whiikubecnd s dinflueneedwisndir ectdyle Besddes) t Re ructure of the

cinfluencin ghe_tenperatuie of . the coating fluid by h 1
deViERr stot e@5érdtiird Sefti ny debl tes! 23 Hifd252 (gLt channe
strutenper atdur eleb thwesdiiterd. gads ithé nertsegast f @ednbine-8dannel

_..can _be set by neans of .second t esature _sett]

S-FUYevi ce 4. |%%€F*T e ?gncé%é 9%%§%£%asa?ﬁteﬁ£§%?ded tor
gerne@pthnghearsperagchrscanniflistld .t epshesapvhgchr dm i pepgrately
act:1988eR0B7l gv3gand-apdul ages the spray pattern of the

spray mst, the tenperature of the spray m st which

has separated fromthe resonance body can al so be
HV gedeptedr Tte iteqrper abunecptewaitbi mg ampocoatdssg rchaniyer which
.. 32 also [ hflue on .t [ r.sj.on havi_qur.
R TR PehE OB oF =t Bl Oy et an The -fdltion to
elecsubsteate. IThils st erpieeatvane apdy &1t datadr Mifrldhe with an
inteRERAYI QU 10k 116, ROAT { NGe WREN dilr deS 8T NGr itk y patterns,

Mor edover, the thickness of the coating, par |cularFy
can thRgreégati A§SPi P T8ALLAEsubstrate, can be influenced

by the tenperature prevailing in coating chanber 32.

.. FLg, 3 .also. shows, evice 29 .f.or generati a
Slmleﬁg(l:gritgéal Q’hf%i e%l\%“.(’atlﬂlles%%asf%tg\%g’elgc _%ga%éestq%wi ghe%a?e can_ be
genegahfect edtho dehigh 0l tdfe gemerattdna2ga(: mygnetic field
betwBEhWegBohhgighecteodes an ghecteukadtrhtel dnéanebe 9, with

enerated in the %gglon bet ween , aton13|n%0un|t 1 and

SUngEBEFraF ol By aff W St rat el whentonstant or time-

variant, 1.e. variable over time. The modulation 1s carried
out here by the LF/HEF generator, which is connected to the
microprocessor, from which the LF/H generator receives control

signals.

A single-channel structure is also shown for the magnetic

field, although a rnulti-channel structure is possible.

The magnetic field can be generated by means of a permanent
magnet or electromagnet. Fig. 3 shows an electromagnet. A U-
shaped <core, e.g. a ferrite <core, 1is surrounded by an
electrical coil on the underside of the magnet, which is the
side opposite rescnance body 2. Excited by the current flow
generated by the LF/HF generator in the coil, magnetic field
lines are formed between the parallel flanges of the core,

which field lines pass through the space between the flanges



a suitable voltage is applied. 1n this case the

substrate and, if applicable, also at |east part of

substrate holder 9, lie fully in the electrica

field, so that the field acts on the spray m st when

the sprayed particles adhere to the substrate. WO

2005/ 065843 -32 Wi lst the figure shows a

si ngl e-channel structure ®f_the device for generating
“K)Q /&kgggrlcal field, a multi-channel structure is

possi ble. In the case of a nmulti-channe

Withsﬁr@@@@ﬁéléz plaeldl i tThof SHeer cBStE9Ar 6 YpFawiidged Frort 1 and

the GeRERaLItR) amel ectrigcals éa@dateamasm Mk@B i¥ substrate

separately  .actiyvated ene r 28 ener at or
nolaSgP et £o iR S L B kPoriir Bibet ooty WhiEh e (fesnetic
flel@anIbeftomauoEtedIqumm rhélopnoeessdre bpraddinisn to be
On@$egﬁéo &gglg fields, tinme-variable electrica
i el ds, |nten5|ty vari abl e over time or
dlfferent frequency patterns, can therefore also be

Bothl @akiged.o S fblagkyetratting elrecérésatitael d4ead and device
magnetic fleld can be eneratig MAth deV|ce 30 f

30 fé’ene?%&%?g Hagneti€ §iet dT 'betinedit at BATSI rPgar&eQ\uE%ereOf
ray Dband csursta ake thekkdetn9;dei tlousiubst rat,e. iThki.s tay bdeating
charfBONI OSIAL | &y o £y constant OF A ge- VRLRAL, faferiar 1o
ari abl e over tlne The nodul ation”is carrie
seleqer@ Byt WeoLF! MF dener Bbor & lwisiter dad c@%ﬁe@@@@eﬁdfthélelds
may ak@f@prtaee&serotlfcrﬁnmi§8u§b@gLE/1H gerer atyQm rQeei M8S into
nt r ol |g§?Is A singl e-channel structure is also

Coat%%%mﬁh?%?efh magnetic field, although a
mul ti -channel structure is possible. The magnetic

.gener a -per gnets 5
1 Ao e Y e et icll POE, RO
deVl%%apéd féb?egeeegctan%elarma@r@&rlé ¥seéerreaﬁded>w% fully
outsﬁdﬂ@ctﬁdw@myonﬂl ontkhhe URder shele Lfvdhegwmanet inwhitebms of
. g/t 03|t resonance body 2. Excited by the
con %@??%%{O?I% 5 %%r% ¥8eBYS t he LF/ HF generator in the

coil, magnetic field

move%



lines are fornmed between the parallel flanges of the
core, which field |ines pass through the space
bet ween the flanges -33 WD 2005/ 065843 with a nmagnetic
field. The space between atomising unit 1 and the
substrate, and if necessary at |east parts of
substrate holder 9, is therefore al so passed through
with a magnetic field. jﬁi§ magnetic field influences
ray mst to be noved onto the substrate. Both
“K)2@25W%§429 for generating an electrical field and
device 30 for generatinglédItggnetic field, at |east
parts thereof, may be |ocated either inside housing
11, i.e. in _coating chanber 32 or outside of it. If a,
1-sui t abk e Pridiler FARIFSNSE| ST F0Y9 hBEEIAG 14°T t REOmISINg  a
coatehectalical amel magneii€ buekdguermy exerind hefr 2 substrate
(14)ac&%ggs in housing 11, i.e. fromoutside into coating
thanber 32. If device 29 for generating an electrica
ftel d, casawenlsasy wevi cél BOthar genepat ¢éngl bedngnegpperate
field harge loealed dul by -ouishde housinnOuddy GRHGIEE the
be advantageous in terns of contam nation of these
el enenteatina- f1 20057 065843 TR AFRMEI12 P RRYHLSE,
Hﬁque@c%ofat@ﬂbﬁéﬁgegeub@erﬁeé abQres| fn:@,a 9);0@111@@ retains
ui n or, the subsequent coatin substrate :
(14), 1\?\ﬁl?h AP At oM S| n‘gqﬂﬁni %“ “tha aot(:eadzrj: feexSited N @
t 0 genepaieiohi ghefoerplelry Adbr goiadns,g wanshdgni the spray
at om sgss ¢ he ; cogting filwi d=fegh {0, i £rEkO é@%ﬂ%@a%ﬁf@MA) is

mst, a positionable substrate holder (8, 9) whi
retai néSCERS Yub3t Pt eSRAAY FoShe ¥ated constantly in

a- at least one drying device (6} which dries the spray

mist coat formed on the substrate (14).

2. The device according to Claim 1, characterised 1in
that the atomising wunit (1) can be moved relative to the

substrate (14).

3. The device according to Claim 1 or 2, characterised
in that the high frequency atomising device comprises a

storage tank (5) for storing the coating fluid.

4. The device according to any one of Claims 1 to 3,
characterised in that the high frequency atomising device
comprises a first temperature setting device (23, 25), wherein
the first temperature setting device (23, 25) 1s designed to

adapt a temperature of the coating fluid.

5. The device according to Claim 4, characterised in
that the first temperature setting device (23) 1s arranged in
the storage tank (5H).



posi tion favourable for coating inside the spray
mst, as a result of which the substrate (14) is
wetted with the spray mst, and - at |east one drying
device (6) which dries the spray mst coat forned on
the substrate (14). 2. The device according to Caim
1, characterised in that the atomsing unit (1) can
be noved relative to the jsubstrate (14). 3. The
“uazéﬁyb& 43ccording to Claim1 or 2, characterised in
the high frequency aton13|ng devi ce conprises a
storage tank (5) for storing the coating fluid. 4. The
6 devi Ce’l’Eﬂ@CQfed;ilrl& t@c@BYdG)HQ ofo Craizn®, L4t o0 c%,aracterised in
. +CQ3{acLer|se in %%ﬁthe I gh fr uency &%ﬁﬁls q
Pe-de ceLlE%hpr|s§§r" rsts?enb%?a Vécget g davicgmea on
the @28ni25hg, umhéreéin. the first tenperature setting
device (23, 25) is designed to adapt a tenperature of
the coating fluid. 5. The device according to O aim 4,
7T.charactfleei sediice aderrdhed f tpstantenpee atodr Ckeing ng to 6,
chardevibeestd3) ihs aﬁéan9§Q5|mu4ﬁhef$%%ﬁéﬂ%ytaQKo&@ELnMI)dev1ce
2005/ 065843 -35 6. The devi ce acco aim 4,
compERaFSct @i selP TRt ¢ RAE t KRGSt f%%beréPEreQﬁﬁﬁ1%ang an
electdevced (25elids formedkion the atlemiseng fud t ddidgrat/iing an
elecgb§cg?vK% %PQdiBEg E? 8”%x9”8 Qé g%al %lecé%lcal field
characterised in that °t he ?requency atom si ng
betwgeyi ¢@e coRPri 3EI atmlléastl on@,ﬂ@e@l ced g ¢or part of the
subs@eneearbngean oel ectrical field, wherein the device
for generating an electrical field is designed to
generate an electrical field between the atom sing
g.unit (L)eandvatel eastoofiengpard Qﬂgth@nesuhstazﬁfhs 1 to 7,
. ;8- dhe de Le or di ny_on
Cha*%?g?%%5§8zol$, arawieriggﬁl Lrg e9 & 9 ﬁ glng device
Comp¥%%ﬁﬁeﬁ&y%ﬁ%ﬁﬁsPﬁ§ dgeviice (30\ For generatlng a magnetic

field, wherein the device for generating a magnetic field 1is
designed to generate a magnetic field between the atomising

unit (1) and at least one part of the substrate holder (9).

S. The device according to any one of Claims 1 to 8,
characterised in that the atomising wunit (1) comprises a
resonance body (2) that widens into the shape of a trumpet,

and preferably has a ultrasonic atcmiser.

10. The device according to Claim 9, characterised in
that the resonance body has a capillary tube (17) with an
expanding horn (18) <connecting to it 1in the longitudinal

direction.

11. The device according to Claim 10, characterised in
that the horn (18) expands according to one of the functions
from the group consisting of tractrix function, exponential

function, minimum tuning curve and clotoid function.



conprises at | east one device (30) for generating a
magnetic field, wherein the device for generating a
magnetic field is designed to generate a nagnetic
field between the atomsing unit (1) and at |east one
part of the substrate holder (9). 9. The device
according to any one of Clains 1 to 8, characterised
in that the atom sing unijg (1) conprises a resonance
“K)zg&g that widens into the shape of a trunpet, and
pre era |y has a ultrasonic atom ser. 10. The device
according to Caim9, characterised in that the
1x.esonange @@dychaéc@o@@pméladsycwbe 1a7a)rwuh dharacterised
: expandi ng horn (1&% connecting,to. g .
N Yo t Ul nal O Wi r ecti 0P dé\?ucgL Elor GPRGPE 1n @
perf€ratedlOischatacteitsed hmngthahothe horn (18) expands
according to one of the functions fromthe group
consisting of tractrix function, exponentia
1¥.unct i bre merﬂw&m%wmwrvé &k ict o 81 d Frcrdtemised in

that Woh20P6L 0658434- 3654227 he: deyieguageording to Caim
10 or 11, characterlsed in that the horn (18) opens

at its outer opening in a perforated disc (22) with a
14si ngl eTihol @evil@e aheoﬂ@vm@etac@baﬂanZtorClaintmaracterised
racter h h rfaqr 122) i 8; .
in G Rkt fhod oL Moo o el SRR gt huic
via éharaépérhééd gingl (et hqﬁp;ﬁy&cn@ﬁeﬁﬁ%ﬁ%co{za)cpétrollable

pulsheadgdrwethpegabipgohl HhdpuNba (ihe tube (17) and the
horn (18) by neans of a controllable pulsation-free

proportioning punp (4). 15. The device according to
15Cl ai mie dearaet erdseddimg thatClidien diiapetdramcfctdei sed in

thatt¥RE (DhdS dtbeéj‘Y‘E@H 0,01 mqand 15 ,om,. g In‘&% mm and 15

device according to O ai n110 dharacteri se
. the dianmeter of the tube (17) is between 0.3 nmm and
0.5 mm

le6. The device according to Claim 10, characterised in
that the diameter of the tube (17) is between 0.3 mm and 0.5

mm.

17. The device according to Claim 12 or 13, characterised
in that the diameter of the perforated disc (22) 1is between 1
and 100 mm.

18. The device according to Claim 12 or 13, characterised
in that the diameter of the perforated disc (22) is between 3

and 30 rm.

19, The device according to Claim 12 or 13, characterised
in that the diameter of the perforated disc (22) is

approximately 8 mm.



17. The device according to Caim112 or 13,

characterised in that the dianmeter of the perforated

disc (22) is between 1 and 100 mm 18. The device

according to Claim112 or 13, characterised in that

the dianmeter of the perforated disc (22) is between 3

and 30 nm 19. The device according to Caim12 or 13,

characterised in that th?7gianeter of the perforated
““)2§g§8¢%%2) is approximately 8 nm 0 -37 WD 2005/ 065843

e devi ce according to any one of the preceding
2@l ai neThehatactas | sedoirdinbatte hetrat oaitsi Myt urtibe (g¥eceding

clalhé eBFE9§@geP¥5@dho§§|nghg%G)tBQatatémoggﬁconugpg (1) is
wherein the resonance body (2) is arfanged in.

e“ClPﬁéd &gi 6h BPUEHRI HOGSi g edpent ngPe21oNTRE ety Wherein
the ageotdanget ®wddai Mm20, ishanaetrgegeditn tidhatzelfien of the
h housbng (%6) has a controllable air or gas supply
1OUSE3%) °PC2219The device according to daim 21,

characterised in that the air or gas supply (31) is

21deSI gn?gea%e%cjﬁnegécggéln UFEB' yCL(agle E@r fﬁeadrlc?rbg:erlsed in

i nert 0 the housi ng Vi ce’ accor
thatgtdisn gQUSeﬁara@t@rl §éé i CPHEFO%ebh?gWﬁreaE}erﬁ%ﬁ supply
(31)atom sing device conprises a second tenperature
setting device (24), wherein the second tenperature
setting device (24) is designed to adapt a
22 enper adter eeofi teheacrnerdimgas to24C1aMhe déyi cehaacooradiinged in

tqatickﬁg aéﬂkz%n: ?Qéa%t ﬂ%@%l.n 'gh@E EgﬁegeQﬂydan. inert gas

nperature settin V|ce 24 IS orne / or
UPP#M the) |ﬁ@th@§§l§9pbP9r(3Q§$ g. tiraeh@egiee- accor di ng
to any one of Clainms 20 to 24, <characterised in that

ne of the openlngsccoréhe hou3| g (16%2

0 , .
23. evice “a alm characterised in

that the hlgh frequency atomising device comprises a second
temperature setting device (24), wherein the second
temperature setting device (24) 1is designed to adapt a
temperature of the Znert gas.

24, The device according to Cilaim 23, characterised in
that the second temperature setting device (24) is formed on

and/or in the inert gas supply (31).

25. The device according to any one of Claims 20 to 24,
characterised in that one of the openings of the housing (16)
has an 1inert gas nozzle (3) through which the 1inert gas
supplied through the inert gas supplvy (31) escapes as a

carrier medium for spray jet conditioning c¢f the spray mist.

26. The device according to Claim 25, characterised in
that the inert gas nozzle (3) can be set in order to vary the
dispersal of the spray mist Jjet within the range of 0° to
180°



has an inert gas nozzle (3) through which the inert
gas supplied through the inert gas supply (31)
escapes as a carrier nmediumfor spray jet
conditioning of the spray mst. 26. The device
according to Caim?25, characterised in that the
inert gas nozzle (3) can be set in order to vary the
di spersal of the spray migf jet within the range of 0
WD 2005/ 065843 - 27. The device according
\VOzéﬁv%ﬁégéne of the preceding clains, characterised in
that the substrate (14) to be coated can be
27R0SI ti-ghed Ry, ;neans cQBrBBﬁgPQ§5tb%@abkﬁesqg§tEﬁEe preceding
hol der (8, 9) i nsi de t he spray jet. 28. The device
cla *%%COFB?H@“FSrGFa?nﬂIW1jEﬁhr%%%eFP§é8 fhe th4t tive Pe coated
can StdbsStgadie helger k(v8 r¥anss o t abke HositmpALblEY $@bstrate
theééub rate %% Si X dlfferfnt degrees of freedom of

notdyhy 2951 UevPRE*4cédlding to any one of the
precedlng clainms, characterised in that the drying

2gdevi cer(B) 4ConpLl f‘{tﬁcoﬁif}?@at téogfl%b m pﬁ?f el Aerised in

heati ng system whi I s encl ose heati ng housi ng

that (Db} &P GREnd' it (her &i nt ﬁhéulﬁégthengf%ulﬁw@rtlng o
the (aﬁbshagta conunol lsakl e difgletrc@as siHlaed orof  freedom of

eratlng a hot air flow 30. The device according to
%y one of Clains 1 to 28, characterised in that the
drying device (6) conprise an infrared heat source.
203 iR dOCE ACCOLALOOILE A, ORG: Obn %h%fpr%%%d'ﬁgecedlng
clainms, characterised in that the hig requenc
Clal%@onﬁéﬁﬁ@CtééVﬁéé dinsd-hls ahe oAt KénPalsied isigct | ©n comprises
a }“eQQWSQﬁlr(c]eo) H 08 rsHeki Pga Hdattihey oyesspraynand fiof enclosed
b furth y jet cong |on|n . 32. The deélc herei h
Y aac@&@ Oérr?;%fgne t h8¥pr ec®li 1g'° clPaifrg, WHerein ©
heat m@ra@uewged dth that sheairtriaigladed ceng By, gele supply for

gene§yp§{éa£ehgglggt £8) . the suction device (10) for

nove

sucking o
30. The device according to any one of Claims 1 to 28,
characterised in that the drying device (6) comprise an

infrared heat source.

31. The device according to any one of the preceding
claims, characterised in that *the high frequency atomising
device also has a controllable suction device (10) for sucking

off the overspray and for further spray Jjet conditioning.

32, The device according to any one of the preceding
claims, characterised in that the drying device (6}, the
substrate holder (2), the suction device (10) for sucking off

the overspray, the atomising unit (1) and the inert gas supply
for spray jet conditioning and for hot &ir flow generation for
achieving an optimum coating result, are controlled by a

programmable control unit.



the overspray, the atomsing unit (1) and the inert
gas supply for spray jet conditioning and for hot air
fl ow generation for achieving an opti mum coating
result, are controlled by a programuable contro
unit. WD 2005/065843 -39 33. The device according to
any one of the preceding clains, characterised in
that at |east the atmn5|?g unit (1), the
, nabl e substrate hol'der (8, 9) and the suction

“()2§§%Pégﬁ (10) are surrounded by a housing (11'/ 34. The

devi ce according to Caim 33, characterised in that

34 he drying o@f ccee gézohal%sotéu”gmgﬁg by. th%e Jpreceding

housi ng (11) .. The devi Ce accor alm
claimg, EﬁaFéeFéFr§§8 ant@ﬁétthé‘hﬁU%l?&F(%HS“*%ﬁ%% %nlt (1),
the cpasingochanders dﬁﬁﬁrawwmnﬁﬂﬂheﬁtuxgv gle)f r egueneye suction

R | ng deyice conprigses_a third erature
de Vlcett|r81g %GVICG f§%5 %3 el 8 n ?ﬂeR?Ep
tenperature setting deV|ce (26) is deS|gned to adapt a

34 enpergtur %e@f Ctﬁhea c?xt Che”"{%fal(&%;s 3S:hamecther‘? sed in
devi ce according to a|n1 characteri se
tnaty Keehiy Freqlientye at bmi éﬁnga%fe% EBrEBHPAPSedYa the housing
(11)process tenperature control device (27), wherein the
process tenperature control device (27) controls one
of the first (23, 25) to third (26) tenperature
3settinfheledd cecsoatharditondd t¢basnt hatocadd becharacterised

in LHEQdQE%rm6U¥£J&r/?1F0§Bkﬁg @rQ§%§§nd”éﬁgﬁgﬂr3732$nwherelq
application of hi gh frequency atomsing device

e adddridi n@r%u%rhyy onétSf“ltSHégpr &G Gy cFarRsifge @  third
tenpsragtee or sefii higpl eicGaald Nng(of) subshiat eshewelilh a the third

tempgggpgeneog§bgoatlnge%igg1 H%6} m?;‘“d%%igned to adapt a

temperature of the coating chamber (32).

36. The device according to Claim 35, characterised in
that the high frequency atomising device comprises a process
temperature control device (27) ,wherein the process
temperature control device (27) controls one of the first (23,
25) to third (26) temperature setting device so that
conditions that can be predetermined for a coating process

prevail.

37. An application of a high frequency atomising device
according to any one of the preceding claims for single or
multiple coating of substrates with a homogeneous coating 1 nm

to 1 mm thick.



