Met hod and Device for a Forced Wet-Chem cal Treatnent
of Surfaces TECHN CAL FI ELD The invention relates to
a nethod and device for a wet-chemical treatnent of a
surface of material by means of sprayed or sprinkled
treatnment fluid. BACKGROUND OF THE | NVENTI ON Pl ants
for a wet-chem cal treatnent nmay be i mrersion plants
or continuous processing plants. In using such
plants, a person skilled in the art enploys
stationary, actuated or oscillating nozzles or nozzle
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an antagonism since with increasing intensity of surface treatment, i.e.

shorter treatment time, achievable results change for the worse.

A typical example for application for the treatment of surfaces is printed
circuit technology. There are various processes in this technology where the
inventive method and device may be applied favourably. This is for example
washing or swilling, developing of a film or a resist, etching of copper,
stripping of a film or a resist and metal resist etching. Such methods are
usually carried out by means of spraying or sprinkling against a material to
be processed. On the surface of the material, the necessary mass transfer
occurs in corresponding diffusion layer. Such a mass transfer may be
accelerated by means of increased spraying pressure, which results in a
reduced amount of treatment time. However, in such a case unwanted side



result. An exanple is etching of general structures on
the surface of a material or etching of a conductive
pattern of printed circuit boards. Areas not to be
etched are covered by nmeans of a filmor resist. The
resist is stable against etching fluid. If an etching
by neans of spraying or sprinkling of nozzles or
nozzl e pipes is performed sugh a treatnent does not
only occur in exposed areas of etching channels
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In DE 195 24 523 A1 a method and a device is described in order to solve
such a problem as mentioned above occurring during wet-chemical
treatment of surfaces. A fluid jet combined with cavitation bubbles is created
at high pressure in specific nozzles. The fluid jet transports the necessary
fresh mass to the diffusion layer on the surface of the material. There, the
cavitation bubbles implode resulting in a mass transfer. This method is
suitable for the above-mentioned applications and especially for the printed
circuit technology. However, the technical complexity of the high pressure

units is very high.

in DE 31 04 522 A1 an inhibitor for wet-chemical etching of structures is
described wherein the inhibitor is added to an etching solution. The inhibitor



descri bed wherein the inhibitor is added to an etching
solution. The inhibitor 3 creates a protective skin
for protection of the flanks of etching channels. It
is described that the inhibitor reduces the reaction
to the flanks. However, this nethod requires specific
inhibitors for respective processes which restrains a
general application of this gethod. In DE 199 08 960 a
further nethod for etching of layers of a flat carrier
Is described, wherein the thickness of the |ayer of
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etching solution. A period of interruption that is shorter than the period where
reetching takes place is not reasonable for this application. In general a thin
layer may be etched in a reduced etching time. In case of reetching a

periodic interruption is meaningful.

In DE 101 54 886 A1 a method for a reduction of etching at flanks of etching
channels is described. The removal of metallic material is performed in two
method steps. First, the metallic material is electrolytically removed by
applying a pulsed electrical field. This etching happens preferably in depth
direction of the etching channel wherein the flanks are attacked to a lower
extent. After reaching a certain depth of the etching channels the electrical
connections of some structures are disconnected. Therefore, the area on the
base of such an etching channel has to be reetched in a further process that

requires a further technical effort.



connections of some structures are di sconnect ed.
Therefore, the area on the base of such an etching
channel has to be reetched in a further process that
requires a further technical effort. 4 BRI EF SUWARY
OF THE I NVENTION I n view of such problens of the prior
art, a primary object of the present invention is to
provide a nethod and a devicg which allow a

wet - chemi cal process for a precise treatnent of
structures on surfaces thereby achieving a short
treatnent tine. This and ot her objects of the
invention can be acconplished by providing a nethod

BB&%’?&%W%I%W YENTHNI ce accordi ng to claim

15. Advant ageous enbodi ments are described in the
subcl ai ms. BRI EF DESCRI PTI ON OF THE DRAW NGS The
lor eisentf soulergroblens ofl¢ise mirloecart, ra phiendryl omectngf thiet present

reSIGLE 1 ReVige ATBNGH Price Seiiauivhibh: st gebenemical

PRCEEE fRHF BFtidtOtrbamidIRt of REBERNEs bA'SENEEd thdrbBy aéRievig a
a front view of a second enmbodi nent of the device

sharbtraammentdime.he present invention wherein a first
rotary interrupt nmeans is illustrated; Fig. 2b is a
top view and side view of the first interrupt neans
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present 1nvé IS a side Vview of a
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is described in the following with reference to the

appended drawings, in which:

Fig. 1 is a sectional view of a first embodiment of the device according to the
present invention;

Fig. 2a is a front view of a second embodiment of the device according to
the present invention wherein a first rotary interrupt means is illustrated,

Fig. 2b is a top view and side view of the first interrupt means illustrated in
Fig. 2;

Fig. 3 is a sectional view of a third embodiment of the device according to
the present invention;

Fig. 4 is a developed view of a part of the third embodiment of the device
according to the present invention;

Fig. 5a is a side view of a fourth embodiment of the device according to the

present invention in a first position;



present invention in a first position; 5 Fig. 5bis a

side view of a fourth enbodi nent of the device

according to the present invention in a second

posi ti on. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Fig. 1 shows a first enbodi nent of the

devi ce according to the present invention. An

i ntensive streamor spray jet 2 of treatnent fluid

flows through an opening or nozzle 1 wherein the

spray jet 2 is in a repeated manner and preferably
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éﬁ)leHolnt_’l@le%omeg a reactive fluid 9. This reactive fluid 9 is kept away
largely from the surface 5 of the material 6 to be treated. This reduces
adhering of treatment fluid on the surface 5 of the material 6. Thus, the
dynamic influence of the interrupted and pulsating effective jet 4 is enhanced
significantly during chemical treatment. On the surface 5 of the material 6 to
be treated a permanent impact and breaking-through of the surface wetted
with treatment fluid is achieved. Such an impact action substantially supports
the real wet-chemical process by reducing the thickness of the diffusion
layer. This hydrodynamic support is useful for all processes mentioned
above including swill process. The treatment time is reduced up to 50 % by
means of the impact action. The achieved precision during structure
treatment is not influenced in a negative way which is a significant
advantage and is very surprising since methods for forcing wet-chemical

processes according to prior art have an unfavourable influence to the



means of the inpact action. The achieved precision
during structure treatnent is not influenced in a
negative way which is a significant advantage and is
very surprising since nethods for forcing wet-chemca
processes according to prior art have an unfavourabl e
influence to the 6 quality of treatnent results in
general and the quality of e ching channels in

specific. The cyclic interruption of the treatnent jet

is performed with a frequency, which is at least 0.5
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I mpi ngenent pul se tine to inpingenent pause is at
§regdfic-10: 1 to 1:10, favourably 2:1 to 1:2 wherein the
ratio is adjusted by neans of a control device. The
drive of the interrupt neans may be perforned
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greater conpared to the effect on the flanks of the
structures. Furthernore, it is suspected that during
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treatment time of approximately 33 % wherein no further undercutting of the
resist was discovered in comparison with resulis achieved by methods
according to prior art. In spite of the intensive etching process flanks in the
etch channels remained unchanged. It is assumed that the impact effect on
the base of the etch channel is much greater compared to the effect on the
flanks of the structures. Furthermore, it is suspected that during pulse
pauses on the one hand the treatment fluid does not flow to the surface of
the material and on the other hand the treatment fluid can drain away from
the etch channels. During the following etch pulse the treatment fluid
remained in etch channels is free from pressure and the effective jet 4
penetrates the thinner diffusion layer up to a greater depth. Especially in
precision conductor technology, so called HDI technology, the necessary
depth of cutting of an etch channel achieves the width of the track. This is a
big challenge for all processes of the printed circuit board technology. Fluid
pressure on the flanks caused by the treatment fluid, as it is known in prior



the etch channels. During the follow ng etch pul se the
treatnment fluid remained in etch channels is free
frompressure and the effective jet 4 penetrates the
thinner diffusion layer up to a greater depth.
Especially in precision conductor technol ogy, so

call ed HDI technol ogy, the necessary depth of cutting
of an etch channel achieves 1+he width of the track.
This is a big challenge for all processes of the
printed circuit board technol ogy. Fluid pressure on

aeid |a&6|t£édc®vsﬁﬂaatm‘s bheher gabned fulshtihg &%atrﬁems of deep
known i n pri or art, is avoided by nmeans of the

$théW1eﬁv@hmn%t pﬁQS?Q‘é%HtWerﬂa”Bﬁ felhye skvptyrey 26 less wet-
cHAeSh RS eSUFRLI RS Sod U G URREEE 1R, by
a;tFHymgahtn&eIm/enﬂ'MSmethpd dpisl yosgjblehto ienhante \mgmlﬁcémw the

[ bI e to enhanc nificantly the ec, on
ecisial s e SYet BB a T RS e s FURITCREUR L FUCg the
ﬁ@&H@n’an{J\ﬁlthéuﬁ%é@f‘&uéllty‘a wi thout |oss of quality.

During etch experinents perfornmed by the applicant the
di stance of the nozzles 1 to the surface 5 of the
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pressurized through the inlet 7 into the spraying
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mm. The treatment fluid flows pressurized through the inlet 7 into the
spraying device 10 and discharges pressurized the device 10 through the
nozzles 1. The pressure can vary largely. The pressure can be 1.1 to 100
bar depending on the process, the dimensions of the structures and the
positioning of the nozzles in relation to the lower side or the upper side of the
material 6. A rotatable interrupt means as perforated disk 11 having holes or
recesses is positioned in front of the nozzles 1. The perforated disk is
provided with catches 12 that are exposed to a part of the spray jet 2 of the
treatment fluid. Thereby, the perforated disk 11 is set in motion. The disk 11
interrupts the spray jet 2 so that the treatment fluid as effective jet 4 reaches
in a pulsed manner the surface 5 of the material 6. In Fig. 2b a perforated
disk is illustrated for two pairs of nozzles 1. Each pair of nozzle 1 is arranged
at the spraying device 10 wherein each pair of nozzles 1 is differently
inclined according to predetermined direction of rotation of perforated disk



positioning of the nozzles in relation to the | ower

side or the upper side of the material 6. A rotatable
interrupt nmeans as perforated disk 11 having hol es or
recesses is positioned in front of the nozzles 1. The
perforated disk is provided with catches 12 that are
exposed to a part of the spray jet 2 of the treatnent
fluid. Thereby, the perforatgd disk 11 is set in

notion. The disk 11 interrupts the spray jet 2 so

that the treatnment fluid as effective jet 4 reaches
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Fig. 3 illustrates a further embodiment of the invention wherein a spraying

device 10 is provided with holes 14 or nozzles. A swivelling or rotary cylinder
15 is coaxially located to the spraying device 10 wherein the cylinder 15 is
provided with slots 16 or holes arranged on the circumference of the cylinder
and being congruent to the holes of the spraying device 10. The slots 16 or
holes each are provided with a collar 17 at both sides thereof. Such a collar
17 serves as a contacting surface for the slightly inclined spray jet 2 whereby
the cylinder is set in motion. Furthermore, the collars 17 accumulate the
treatment fluid that should not reach the surface 5 of the material 6 during a
pulse pause. The treatment fluid is laterally discharged from the cylinder. A
slight inclination of the spraying device 10 and the cylinder 15 supports the
lateral discharge of the treatment fluid. Therefore, this portion of fluid does
not reach the surface 5 of the material 6. Thereby, the wetting of the surface



device 10 is provided with holes 14 or nozzles. A
swvelling or rotary cylinder 15 is coaxially |ocated
to the spraying device 10 wherein the cylinder 15 is
provided with slots 16 or hol es arranged on the
circunference of the cylinder and being congruent to
the holes of the spraying device 10. The slots 16 or
hol es each are provided withya collar 17 at both sides
thereof. Such a collar 17 serves as a contacting
surface for the slightly inclined spray jet 2 whereby
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collars 17 accunul ate the treatnent fluid that shoul d
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cayse of hng pressure in the inlet 7. This is particularly effective for the wet-
chemical process. Due to the rough atmosphere, air-cooled motors or

appropriately protected electric motors are applicable.

Electric and electronic control devices of the wet-chemical plant adjust
process parameters depending on required treatment of the material. The
same is with the adjustment of the interrupt frequency and the ratio between

pulse time and pulse pause of the effective jet 4.

In Fig. 5a and Fig. 5b, a developed view of the cylinder 15 is illustrated in top
view and in side view, respectively. A bridge or web 19 may be arranged
between nozzle positions in order to stabilize the cylinder 15 provided with
slots 16 so that spray jet 2 is not hindered. On the base of an area of the



adj usted, e.g. 1000 pul ses per second. Thereby, the
effective jet is transfornmed in a short cycle of

hi ghly accel erated drops of treatnent fluid in case
of high pressure in the inlet 7. This is particularly
effective for the wet- chem cal process. Due to the
rough atnosphere, air-cooled notors or appropriately
protected electric notors ang applicable. Electric and
el ectronic control devices of the wet-chem cal plant
adj ust process paraneters dependi ng on required

éylipabnenst wiferé Beméatmet. fliibeis sedmnilatedl bh Ehetic item as
adj ustnent of the interru and the ratio
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bet ween _nozzl e posi s, in order to stabilize the
%%tmﬁﬂ@ﬂ“éé dif ‘&? - slots 16 so that spray jet
2 1s not hi ndered. On the base of an area of the 10
cylinder 15 where the treatnent fluid is accunul at ed
lanFigI &=t 'aodilfigm5b)sa knrfee 1 aOdrmyirtiermptsmetam 3@ gibrating
uncont r ol | ashi ng of, the
058 Adei? it SRt RS e oRBieS & et 4 o fxed
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accel erates the lateral discharge of the treatnent
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5a. In this position, the spray jet 2 of the treatment fluid is diverted as
reactive jet and is collected by a collection channel 24. The treatment fluid,
which should not reach the surface of the material, is diverted laterally and
transversally to the spraying device by the collection channel 24. The
collection channel 24 extends parallel to the surface 5. This embodiment of
the present invention is suitable for a treatment at both sides of a material
horizontally transported. The elastic properties and dimensions of the lamina
and the hydrodynamic conditions of the treatment fluid determine the

optimum pulse frequency of the wet-chemical treatment.

The interrupt means according to this embodiment is also suited for an
accommodation in the nozzle itself in case of respective small dimensions.
Using nozzles provided with such an interrupt means or with a similar

interrupt means, the discharge of treatment fluid during a pulse pause is



The effective jet of the treatnent fluid abruptly
reaches the material 6. Sinultaneously, the dynamc
pressure on the lamna 21 is reduced. Thereby, the
am na 21 returns abruptly into its starting position
as illustrated in Fig. 5a. In this position, the
spray jet 2 of the treatnent fluid is diverted as
reactive jet and is collectgg by a collection channe
24. The treatnent fluid, which should not reach the
surface of the material, is diverted laterally and

preqsatedr Takewitl) thBse L tgedaith&endlg duUitedoel Beeplaced on
channel 24. The collection channel 24 extends

yrped|sidg ot @ hprgortgHy Heasportathmateiidodi nent of  the
present invention is suitable for a treatnent at both
sides of a material horizontally transported. The
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to this enbodinent 1s also suite or an

afdbermateaai B1is previeintecheud luanetssdaly residas of Biid is avoided so
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i nterrupt nmeans, the discharge of treatnment fluid

during a pul se pause is 11 prevented. Therew th, )
Theedeseriptionds ghven faimureesas:¢f ibustiatigntandhexpiaaglian. dwill be
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of treatnment fluid reflecting fromthe surface 5 of
99PerRitSPiital 6. Therewith, a fluid accunul ation on the
surface 5 of the material 6 is prevented and
unnecessary residue of fluid is avoided so that
undercutting of conductor tracks is further reduced.

The description is given for purposes of illustration
and explanation. It will be apparent to those skilled
in the relevant art that changes and nodifications



may be nmade to the invention described above w thout
departing fromits scope or spirit. 12 LIST OF
REFERENCES 1 nozzle, opening 2 spray jet of the
treatnment fluid 3 interrupt neans 4 effective jet,
pul sating jet 5 surface to be treated 6 item 7 inlet
8 effective fluid 9 reactive fluid 10 spraying
device 11 perforated disk 132 catch 13 opening 14
hole 15 cylinder 16 slot 17 collar 18 rolling
bearing 19 bridge 20 danper 21 lamna 22 outlet

LIST OF REFERENCES

1 nozzle, opening

2 spray jet of the treatment fluid
3 interrupt means

4 effective jet, pulsating jet
5 surface to be treated
6 item

7 inlet

8 effective fluid

9 reactive fluid

10  spraying device

11 perforated disk

12  catch

13  opening

14 hole

15  cylinder

16 slot

17  collar

18  rolling bearing

19  bridge

20 damper

21 lamina

22  outlet

23  fixed point

collection channel

N
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23 fixed point 24 collection channel 13 CLAINMS 1.

Met hod for a wet-chem cal treatnent of a surface (5)
of a material (6), especially a printed circuit
board, wafer or hybrid material by neans of a
treatnment fluid in an imersion plant or continuous
processing plant, wherein the treatnent fluid is
transported as spray jet (2)jstowards the material (6),
characterized in that a spray jet interrupt nmeans (3)
is displaced such that the spray jet (2) inpinges
aLafst i nuously on the surface (5) of the materi al
(6). 2. Method according to claim1, characterized in
that the spray jet (2) is created by neans of a

nozzl e (11)pephisy ?gr; al DRt-cheRAtATERLat éHt ofhbt §ltu‘?%\%é Rﬁ)e of a

interr upt means hat 1s arrange
nozzl e (1)matersaldé), cffsaelmcanyoz phete(dl;urawt Mranafereor hybrid

(roat ment ) NPATA o meghn dhaiingnh §5S Brdmmersian plant or

char act er i gadiriuduk hfodel8ingd bk aGAERAR B ttﬂé%tment fluid is
interrupt nmeans (3) Is achieved by neans of

rot at i onal tragspartdd i &g sprayi nehr (djovewsrds. the Npatesial (6),
accordi ng erized
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jet (2) ondispricetaiuehi bt (D spﬁayp,@ttzarlmngyszbis@ah{uyuously
wherein an interrupt frequency of at |least 0.5 Hz,

especi al | yonthasuiface 6y ofghe mateiddi(Bved. 5. Met hod
;a::]cor di Bg HRuMY allofity & Blah £ dfhrdcteRiDRY 35 1tR4Y 2RE spray

jet (2) is created by means of a nozzle (1), wherein the
treatment fluid hits on the interrupt means (3) that is arranged
in front of the nozzle (1), inside of the nozzle (1) or behind the
nozzle (1), related to the flow direction of the treatment fluid.

3. Method according to claim 1 or 2, characterized in that the
displacement of the interrupt means (3) is achieved by means
of rotational, swivelling or linear movement.

4. Method according to any of the claims 1 to 3, characterized in
that the discontinuous impingement of the spray jet (2) on the
material (6) is performed cyclically, wherein an interrupt
frequency of at least 0.5 Hz, especially 10 Hz to 100 Hz is
achieved.

5. Method according to any of the claims 1 to 4, characterized in
that the spray jet (2) flows with overpressure and with up to
1000 drops per second against the material (6).

6. Method according to any of the claims 1 to 5, characterized in
that the discontinuous impingement of the spray jet (2) on the

material (6) occurs with a ratio of impingement pulse time to



that the spray jet (2) flows with overpressure and
wWith up to 1000 drops per second against the materi al
(6). 6. Method according to any of the clainms 1 to 5,
characterized in that the discontinuous inpingenent
of the spray jet (2) on the material (6) occurs with
a ratio of inpingenent pulse tine to 14 inpingenent
pul se pause that ranges fromylO:1 to 1:10, preferably
from2:1 to 1:2. 7. Method according to any of the
claims 1 to 6, characterized in that the interrupt

means (3) mspihgément mase | paidenghar randeatfrarg 16l1enent:10,
is set in rotara% oscillating or vibrating notion by
the treatPEferapireM™#4do1s2.di scharged with

over pressu ccar di : fat b ;
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i nterrupt tanbe (iBleriupt peeds (@das bptaay, ebaliatinge pr vibrating
pneumatic or h rtir_od namc, drive. 9. Mthod according

Lo any of BREVIS et n rgtasy. ereljalingept YBERYG Maiien by the

flat mat eriahtmentifileRiRe iLfisERSrgeUaRtPBldrpREssiire bOt h
sides simultaneously. 10. Methdd according to any of

the cl aidrsMethad accaingatst any péthe alaimdt toopeeharapigrized in
par amet o Syt Ml fHCRP sy P PRSI Biprmes
or the ratppahelldgas, prRinmae®Nhydotpearhicdivand _

I mpi ngenent pause of the spray jet (2) to the material
(6) is SadMethaiapgordifento any Qf%_plﬁﬁns detpi echaracterized in
bt rod, 2ocEES 80 gl lobD. Sh B shel St Bt oo sves
printed cisgimultankoasigls i s

10.Method according to any of the claims 1 to 9, characterized in
that operating parameters such as a frequency of the
discontinuous impingement of the spray jet (2) to the material
(6) or the ratio between impingement pulse time and
impingement pause of the spray jet (2) to the material (6) is
adjusted by means of a control device.

11. Method according to any of the claims 1 to 10, characterized in
that the wet-chemical treatment of printed circuit boards is
achieved by means of washing, swilling, development of a film
or a resist, etching of copper, stripping of a film or a resist and
metal resist etching.

12.Method according to any of the claims 2 to 11, characterized in
that the nozzles (1) cooperate with swivelling devices or
oscillating devices.

13.Method according to any of the claims 1 to 12, characterized in
that the interrupt means (3) collects treatment fluid and keeps
the fluid away from the surface (5) of the material (6) to be

treated.



achi eved by nmeans of washing, swlling, devel opnent of
afilm or a resist, etching of copper, stripping of a
filmor a resist and netal resist etching. 12. Mthod
according to any of the clains 2 to 11, characteri zed

in that the nozzles (1) cooperate with swvelling
devices or oscillating devices. 13. Method according

to any of the clainms 1 to 13,5 characterized in that

the interrupt nmeans (3) collects treatnment fluid and
keeps the fluid away fromthe surface (5) of the

mate:ri a|14(ﬁl)ethc§r:d b@ccotrduagtg@d clabn 13, I\ztﬂalrmteamb' ricaiif lrt@atdthe
to claim13, char lzed int eat nen uid .
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t r eat nent @ﬂﬂ@nsnﬂﬂaze of a naterlal (6) such as a
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conti nuoussydH 8§ @Sgrirtad Rird0it bodh@r £ wafdyoB#YBri@mateaal by
device the treatnment fluid is transportabl eas a
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the spray {r&itmeht LRy |§>¢rad\sgmamerwu8ép'ragqeﬁ® fowardie the
material (6). 16. Device accordi ng to claim1l
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by means of,asBAAZEL dlrupBieahi®s) tHa8id HRblaceable such that

the spray jet (2) may be discontinuously guided to the material
(6).

16. Device according to claim 15, characterized in that the spray
jet (2) is achievable by means of a nozzle (1), and the interrupt
means (3) is arranged in front of the nozzle (1), inside of the
nozzle (1) or behind the nozzle (1), related to the flow direction
of the treatment fluid.

17.Device according to any of the claims 15 or 16, characterized
in that the displacement of the interrupt means (3)
achievable by means of a rotary, swivelling or linear
movement.

18. Device according to any of the claims 15 to 17, characterized
in that the displacement of the interrupt means (3)
achievable by means of a force that is exerted by the spray jet
of the treatment fluid flowing with overpressure.

19.Device according to any of the claims 15 to 18, characterized
in that the displacement of the interrupt means (3)
achievable by means of an electric, pneumatic or

hydrodynamic drive.



means (3) is arranged in front of the nozzle (1),

i nside of the nozzle (1) or behind the nozzle (1),
related to the flow direction of the treatnment fl uid.
17. Device according to any of the clainms 15 or 16,
characterized in that the displacenment of the
interrupt neans (3) is achievable by neans of a
rotary, swivelling or linealg novenent. 18. Device
according to any of the clainms 15 to 17, characterized
in that the displacenent of the interrupt neans (3) is

achi evabbeDdyicererasrdig &o bayas thbajlairs ¢3eo 18] dbarddierized
spray jet ~ of the treatnent fluid flowing with
over pr essupdhatihe ipisiTyd raeary 6§ arNasy ketwese the nozzle
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drive. 20. Devi di ng, t t Lainms
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material (6) to be treated and tjhe i nterrupt means
(3) is forvilpating o osgillatidgelgm&)t. whi ch is rotatable or

ivel | 21, i di . f | ai nE..
76 to 262 Rnire arEhidite ¥ BRVeRe i Sro 3¢ elilBrized
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oscillating elenment. 2 Devi ce accordi ng to an)é of .
the cl a?dPavdce goegerding ie aoyfitheslaims 1hde 4% &haracterized
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char act er idisid(11) having openings.
24.Device according to any of the claims 15 to 23, characterized
in that the interrupt means (3) comprises a collection channel
(24) extending parallel to the surface to be treated wherein the
channel (24) is suited to collect portions of the spray jet (2)
which are not necessary.
25.Device according to any of the claims 15 to 24, characterized
in that the interrupt means (3) is formed as cyclically moved
strip having openings.
26.Device according to any of the claims 15 to 24, characterized
in that the interrupt means (3) is formed such that the
treatment fluid may be collected and kept away from the
surface (5) of the material (6).
27.Device according to claim 26, characterized in that collected
treatment fluid may be kept away from the surface (5) of the
material (6) by means of a collar (17) or a collection channel
(24).



in that the interrupt neans (3) is forned as rotary
perforated disk (11) having openings. 24. Device
according to any of the clainms 15 to 23, characterized
in that the interrupt neans (3) conprises a collection
channel (24) extending parallel to the surface to be
treated wherein the <channel (24) is suited to collect
portions of the spray jet (2} which are not

necessary. 25. Device according to any of the clains
15 to 24, characterized in that the interrupt neans

(3) is tarwaﬂc@&c@a@mg:ai byty ro9\ed claitisi 16 Itmxzr/ngharactenzed
openi ngs. 26. Device accordlng to any of the clai

to 24, chanaeatdhpAayicy sorREESY ASUCHPRARYISE fREARS §)Jst of
is forned treatnment fluid may be
coIIectedtﬁggkf@ﬁghg&gg fromthe surface (5) of the
material (6). 27. Device according to claim 26,
characterized in that collected treatnent fluid nmay

be kept away fromthe surface (5) of the material (6)

by neans of a collar (17) or a collection channel

(24). 17 28. Device according to any of the clainms 15
to 27, characterized in that the device conprises a
suction device for an exhaust of the treatnent fluid.



