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The present invention relates to a nethod for dispensing a FFE?SUFFo;ﬁgK
pressure tank, whereby the introduction of a pressurized gas into the
‘pressure tank is provided via a proportional valve that is disposed in an
inlet line of the pressure tank, the measuring of the pressyre of the
fluid located in the outlet line is provided by a first preﬁ&ﬂﬁbzﬁbnsor
and the opening and closing of an outlet valve in the outlet line is
provided for. The invention further relates to an apparatus for dispensin
a fluid froma pressure tank, and includes a proportional valve that is ’
di sposed in an inlet line of the pressure tank for introducing a
pressuri zed gas, a METHODLANDAPPARS 3, FOR DISPENSING AFEUIR: ™ he pressure
tank for neasuring the press ted in the outletpline

and an outlet wvalve in the o ffie. Such nmethods and apparatus are ’

known, for exanple, in coating systens for the manufacture of CDs. Wth

these systens, it is jpportant.for.a unif ' ; [
the Cos That the pr cas 0P perseynvEtdh G ST ARAnER T dlisdtRidp: R0 ©
i spense val ve pr gf fiabrymaa gsresé et tapk edbemsyi thedinteduetion Wi teh t he known

systenms, the pressure value nmeasured at the first pre '
utilized as an acPpreasutiaedcdasointanthe, BressurR AeNKs St ﬁ@vfs)‘f%[)gﬁsf%ﬁglr {/ZI ve

However, this resylds didhalt i

: iShalt v@ BBl g disdseihm Rinefdelr éneeafstieed at t he

first sensor dro%s I%’ue to dynamc line and filter pres ref,o ses as
pressure tank, the measuring of the pressure ofS the fluid

located in the outlet line is provided by a first pressure sensor,

and the opening and closing of an outlet valve in the outlet line
is provided for. The invention further relates to an apparatus for
dispensing a fluid from a pressure tank, and includes a
proportional valve that is disposed in an inlet line of the
pressure tank for introducing a pressurized gas, a first pressure
sensor in an outlet line of the pressure tank for measuring the
pressure of the fluid located in the outlet line, and an outlet
! valve in the outlet line.

Such methods and apparatus are known, for example,
in coating systems for the manufacture of CDs. With these
systems, it is important for a uniform and continuous coating of

’ the CDs that the pressure of the lacquer provided at the outlet
or dispense valve preferably a constant_predetermined value.
With the known systems, the pressure value measured at the
first pressure sensor is utilized as an actual value for an
adjustment of the proportional valve. However, this results in
the problem that the pressure measured at the first sensor

drops due to dynamic line and filter pressure losses as
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propgrifoﬁgﬁnsgivgue to tg!s drgp in pressure, the pressure at the

p | is readjuste until the actual value again coin

rgigsthglgggsgLLPﬁd dgslred value. In this connection, rbgdﬁhﬁmhenflgfgo

g a dispensing process, which leads to i I Si |

regard to the applied quantity of |ac uer. Af e e ot
_ ( : ter the closin of th

val ve, the dynamic line and filter o : Syt

, pressure | osses no |onger have an
effect, and the neasured pressure at the first pressure sgnsor againyrises

to an increased value. The proportional valve nust ' '
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cor r esponds tgatjhisrtﬁgsg“lr}%eﬁ'%bg%agl." éCTﬁeset %‘jg Pﬁ%lnag?ag%'iﬂﬁ meu?t foc

lead to fluctuatigi$ the btteadosluey agalmmir@kieﬁewithaﬂ'{et (Pr%sqr‘]iﬁb&ﬁr DeesseEs

consunption of nitro . F | [

consumpti on of nitfogen. FULNETAR SonfRneR ekl galoaRso aiRd possi bl y
ofdasied| ¥@Yke dhiSs SPPREEIOT (REWUROI Vent can result due t

sol vent evapor at i Qlja&dyAngliasdibpériing pfocebs, which deadsviapiorprecigi®nher with t(f)le

sci 1 'ati one. of - nh reggie dne seRind @ATGOL R ATET MECREEEE TR
critical residencg gas, Rl vare; tehatarhieare drid Bt Eas e dosERITDL | o
no longer have any effect, and the measured pressure at the
first pressure sensor again rises to an increased value. The
proportional valve must again by readjusted since the
previously introduced gas, which is generally nitrogen, is
vented; the readjustment takes place until the actual value
again corresponds to the desired value.
These control or adjustment processes lead to

fluctuations of the dosing volume as well as to a high
consumption of nitrogen. Furthermore, concentration changes
and possibly a crystallization of the lacquer dissolved in the
solvent can result due to solvent evaporation and a discharge
of the solvent vapor together with the nitrogen that escapes
during the readjustment. In addition, continuous oscillations of
the regulator occur during a tank filling state with critical
residence gas volumes, which leads to a greater consumption
of nitrogen.

It is therefore an object of the present invention to
provide a method and apparatus for dispensing a fluid from a

pressure tank,



—of—rtrtrogem—t+t—Ts therefore—am object of the present inventi [
_ _ on t
ignethggoindagggagatustfo&hdlﬁpen5|ng a fluid froma pressure tagk pnglde !
OCT rding to ich a uni form and conti nuous di spensi : '
. . I n
.{Lsggtzieﬁgsrggﬂilgda s{ﬂple anﬂ econom cal manner. The sta?ed ob?egz }Qe
e zed W a method of the aforementioned tyygpgi
desired or set pressure value is determned as a functionTOf JH@mthat :
nfgsg:fnentlresult of the first pressure sensor and is transferred to the
3ﬁtﬁ A ional valve, and the gas pressure in the inlet line is nmeasured
e pres:ﬁfgn?agLeZﬁgrf ssnsorfdlspgsed bet ween the proportional valve and
s transferred to the roporfional v
measur ement of t heaagasding & which @ HnlfoﬁbamﬁF‘é’ﬁtﬁ]qoﬁ'é,dﬁ%ﬂ?@slfnrgegfltt}éghssgr t 21? t he

measur erent 1 esul tg4 0 o LGPl 0POENOUAN XahdBical Minheequent read) ust ent

proportior Scri ove during opening and cl osi
the outlet valve is avoitéestatesl Matrimimgrmal)crelailig%d g’ﬁb aff?‘ﬁtf@d ‘%plesggr eof

| osses occur between the pro '
sensor. This Ieadsthfc?f%[e i 8{’1 Eﬁ?ﬁﬁqhéﬁﬁg—ﬁ%& pz%%ggéj\r/l@b iszgagr e of
nitrogen occurs dugidulerphiRed 28 #tundtibs diuhe eheamiremenbiesaltrefstiet  of \M%i ch

al so a | ower change of the dye concentration i '
( f | h I : [
Furthermore, contfiraupiessyseidanser ahe ulPh e{fﬁa {Oeglﬂs?ﬁr¥€ '%'lr‘%cgggl :\r/:d'

suppressed, since {16 Gonf §8lqdsqtBsdure W thebiiet iRe i Areastiednaith a
second pressure sensor disposed between the proportional
valve and the pressure tank and is transferred to the
proportional valve. By the measurement of the gas pressure in
the inlet line, and the transfer of the measurement results to
the proportional valve, the frequent readjustment of the
proportional valve described above during opening and closing
of the outlet valve is avoided, since no dynamic line and filter
pressure losses occur between the proportional valve and the
second pressure sensor. This leads to a low consumption of
nitrogen since no discharge of nitrogen occurs during closing of
the outlet valve, as a result of which also a lower change of the
dye concentration in the solvent is achieved. Furthermore,
continuous oscillations during the regulation process are
suppressed, since the control loop formed by the proportional
valve in the second pressure Sensor is not oscillatory. As a
consequence of the determination of a set pressure value as a
function of the measurement result of the first pressure sensor,
and transfer of this value to the proportional valve, there is

effected an automatic adaptation of the




vatve T the second pressure sensor is not oscitlatory. As a consequence
of the determ nation of a set pressure value as a function of the
nmeasurenent result of the first pressure sensor, ., and transfer of this

val ue to the proportional valve, there is effected an automatic adaptation
of the -3 190C12001 systemto changeabl e di sturbance variabI%f such as
tank filling state and filter pressure |osses, as a result df WH]@W a
stable regulating condition is achieved without oscillations and a high
dosi ng precision is also achieved. 5 Pursuant to one preferred specific
enbodi mrent of the invention, for .the determ nation of the set pressure

alue only those neasure furbABcd VaRADIBE eSSl as samis Gllingrsdatesed
ht/hat were neasured W%ﬁn}nﬁikgélﬁéé%&%gﬁv% opened in order to prevent

pressure changes, which_occur n out! 2tre¥@t b8 Wisich e tabler regutatiand,
f rom 10 i nfl uencing Pﬁa @getreprlﬁs a't%l éénsgg ' ?%e desired or set value. For a

const ant dosing volune f]ow,. only the. qr=ee L8 £HigBdbRing preewion i t h
t he val ve opened is FENEYIRLS Qﬁwgkﬂ?d Wﬁpéﬁéﬁl%luﬁﬁ?hps co%nectiogrsl,p only
t hose measurement results of the first pressure sensor are used that were

measured after a spe@iSQ'%C"b@YE?%d of tinme after the opening of 15 the outl et

val ve in order that oscillations that occur duri th eni ' e
ho i nfluenge upon the det Bursuantitonepretares, SReS! CWSQ@P'E%[‘}%#'?%VPM%“&H'
di spensing of the fluid, for the determ nation of the set pressur \{ﬁl ye a
reasur enent result offort hihef | determpinetisnr ©f s e o el cPrEBRIfedvalyfe oy those
heasurenent interval is used. 20 The set pressure value, in- addition to
bei ng det ermined as @easurement results of the first pressure sensor are used that were

m.easured with the outlet valve opened in order to prevent pressure
changes, which occur when the outlet valve is opened or closed, from

10 influencing the determination of the desired or set value. For a
constant dosing volume flow, only the pressure at the external sensor
with the valve opened is relevant and of interest. In this connection,
only those measurement results of the first p'ressure sensor are used
that were measured after a specific period of time after the opening of

15 the outlet valve in order that oscillations that occur during the opening
will have no influence upon the determination. In order to achieve a
uniform dispensing of the fluid, for the determination of the set pressure
value a measurement result of the first pressure sensor determined
over a measurement intervatis used.

20 The. set pressure value, in° addition to being determined as a
function of the measurement result of the first pressure sensor, is

preferably determined as a function of the measurement result of the

second pressure sensor in order to achieve a better uniformity and
. .
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—function-of ~the neasurenent result of the first pressure sensor, is
ipreferably determ ned as a function of the nmeasurenent result of the

second pressure sensor in order to achieve a better uniformty and -4 Lit
Trnsl of PCT/EPOQ 02155 of March 11, 2000 - Bjorn Leidl ke - Steag Hamatech
- AZ2810 190CT 2001 suppression of disturbance variables. AYH(éL80ire
difference between the inlet and outlet line is preferably neasured,
whereby in one specific enbodinment of the invention, the set pressure
value is determned as a function of the neasured pressure differential. 5
Pursuant to a particularly preferred specific enbodi mrent of the invention,

the determ nation and/or trans eSS HFR U dRferénce betwesh out
only when the outIets‘{P&’I'?/%s'?%oiﬁkélg%ab%@(\)’?ﬁée?@%'o eEsurSe that during a

di spensi ng process no change, of . the pr ' ESHafby MPbAEspadific a
r eadj ust ment possi blt!]‘ed@)'ﬁhg'a‘? QHt'?ﬂQﬁéﬁnﬁ?ﬁ?}%@gﬁ%%ﬂ%rdpursuanytl to afurther
speci fic enbodi nent of the i

nvention, the L1 [
pressure tank is det%’ﬂﬁ?ﬁ'ﬁlf“ég? %'Gﬁé?tfo(ﬂ»."b% gé{t*@%@é?&@ﬁnﬁr@%é@h???&
the first and second pressure sensors in ordgr tot%LOVi de an automatic
i ndi cation thereof duection pithggneaswsed perssyls WRENEL sy resul ting

di sturbance variables during the 15 determ nation, of t,He se%chreswg(fh
val ue. Fog an autonatic iPufisuant tonagfarticufaniyt preferred spee¢iie MEPURT IS ¢ er
|l ocated in the outlet line is preferably determ ned as a function of the
measurenent resul ts jp{eftis, the detepmirasionansiérdensieraiine et BERSSHER Yalue is
I ndication it can be determ ned when a filter change is necessary. In 20

this connection, thesiibliut Sht Whérs thy efitstalalve Waiesed toeordes ta enswiet thoh of

a difference of the neasurenent” results of the first pressure sensor
during a dispensing process no change of the prescribed set pressure
value, and a readjustment possibly connected therewith, occur.

10 Pursuant to a further specific embodiment of the invention, the
filing state height of the pressure tank is determined as a function of
the measurement results of the first and second pressure Sensors in
order to provide an automatic indication thereof and to be able to
correct the thereby resulting disturbance variables during the

15 determination of the set pressure value.

For an automatic indication of a filter state, the state of a filter
located in the outlet line is preferably determined as a function of the
measuremént results of the first pressure sensor. From the automatic
indication it can be determined when a filter change is necessary. In

20 this connection, the filter state is preferably determined as a function of

a difference of the measurement results of the first pressure sensor

with the outlet valve closed and opened. During the determination of

the filter state, preferably only those measurement results are used that
- .
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wi th the outlet varve closed and opened. DUring the determ nation ol the
filter state, preferably only those neasurenent results are used that Lit
Trnsl of PCTI EPOO 02155 of March 11, 2000 - Bjor,n Leidi ke - Steag Harnatech
- AZ2810 1 9 OCT 2001 were neasured after conclusion of a predeterm ned
period of tine after the closing or after the opening of t hegopt hpy val ve
in order that oscillations that result during the closing or opening do
not have an influence upon the determ nation. 5 The object of the present
invention is realized with an apparatus of the aforenentioned type in that
a control unit is provided for the determnation, as a function of the

measur enent result of LI oM USoRNS redélerminget pariceksiutirae aitete
that is to be provi d’é?f%t oe%%%éhparﬁ%[r)ort?lonal vaﬁ{/e, and a second pressure

sensor is provided hetween 10 Pi-RPBELEAIRAAbE e VEutRndvdivee iar esiwur that ank
for measuring the gggemﬁf’@?gu?}e%ﬁrtﬁg PR?e‘tal ine and for transferring the

measurement result to . the g{tﬁ&?ée;sgﬁn@drin\éii{g\é?ﬂg%&ﬁHﬁ@niﬂ@ PP PR Have, art he

advant ages descri be&pcHizyor ence od are achi eved. For a

particularly sinple and econom cal , enbadi t of the invention, the 15
second pressure sen§6ﬂu¢f5°epﬁ‘%?rbﬁ1§tﬁ‘?jem{‘§g&£t ed in the proportional valve.

Pursuant to a further advantageous specifi ¢ .enbodi ne j 1Qd, a
di fferent5al pressure senStg© 1§Cb‘Pf0¢'Pd’é65‘ﬂﬁdn‘fe§ '8P§?)gés%lggdtﬁrbe]ﬁ”mg}ér%ﬁﬁﬁl;edt?ﬂl'et
and the outlet line. 20 The invention wil|l be subseguently exgl.gi ﬂ%r%éh
the aid of one prefafrthedafpementienashivng ifethat\d CANKEE HPLR PIPYUEHE

drawings; in the drawings: Fig. 1 shows an inventive apparatus for
di spensing a fluid; determination, as a function of the measurement result of the first

pressure sensor, of a set pressure value that is to be provided to the
proportional valve, and a second pressure sensor is provided between

10 the proportional valve and the pressure tank for measuring the gas
pressure in the inlet line and for transferring the measurement result to
the proportional valve. With such an apparatus, the advantages
described above in reference to the method are achieved. For a
particularly simple and economical embodiment of the invention, the

15 second pressure Sensor is preferably integrated in the proportional
valve.

Pursuant to a further advantageous specific embodiment of the
invention, a differential pressure sensor is provided and is disposed
between the inlet and the outlet line.

20 The invention will be subsequently explained with the aid of one
preferred specific embodiment with reference to the drawings; in the
drawings:

Fig. 1 shows an inventive apparatus for dispensing a fluid;

-6-
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Lit Trnst—of —PCTHEPOS/ 02155 of March—t1—2000—=Bormterdtke—Ste—ay

Hamat ech - AZ2810 1 90cr 200i Fig. 2 is a flowdiagramthat illustrates
the automatic determination of a set pressure value; Fig. 3 is a flow
diagramthat illustrates the determnation of a filter state and a vol une
flow, and Fig. 4 is a graph show ng dead and neasurenent tines of pressure
sensors. Figure 1 shows a coating systeml1 for CDs 2. The coaﬂmngzmysten1l
has a pressure tank 4 with an inlet line 5 and an outlet line 6. The inlet
line 5 is connected to an upper side of the pressure tank and comuni cat es
with an upper region of the pressure tank 4. The outlet line 6 is
simlarly connected to an upper side of the pressure tank 4. However, the
outlet line 6 extends tFiguyhs tahﬂodvrmag:iam thodt illhﬁratps dss umgomatik and
conmuni cates with the interior of th ggressure ank in a | ower region

t hereof. The pressure tank qletfa‘:f“'“ﬁté?’fp PG PTEPPYE YHYS a | acquer 8 for

coating the CDs 2. Due ¥g, tahgawaragr% thiEIhActeeheSdeteimpatiphetel y fills
a lower portion of the pressure tank 4. Disposed in the region | ocated

above the lacquer is a pr e@sﬂjﬁltez'ééﬁtgﬁ\d@W'@@@H'% aft r ogen. The nitrogen
10 is fed into the preSﬂar’_]g E@&Bﬁhfsrhgw %Eﬁg%a%ﬁﬁént]{%néé‘at i's

connected to the inlet ose e 1nlet bet ween the
ni trogen supply 12 and theofpnemeesensm‘s.4 is a valve unit 14 having a

proportional - valve 15 gnd, an bl 8laigSRtE 1961€86 2.7

The coating system 1 has a pressure tank 4 with an inlet
line 5 and an outlet line 6. The inlet line 5 is connected to an
upper side of the pressure tank and communicates with an
upper region of the pressure tank 4. The outlet line 6 is
similarly connected to an upper side of the pressure tank 4.
However, the outlet line 6 extends through the interior of the
pressure tank and commﬁnicates with the interior of the
pressure tank in a lower region thereof. The pressure tank 4 is
partially filled with a lacquer 8 for coating the CDs 2. Due to the
weight of the lacquer 8, it completely fills a lower portion of the
pressure tank 4. Disposed in the region located above the
lacquer is a pressurized gas 10, such as nitrogen.

The nitrogen 10 is fed into the pressure tank 4 froma
nittogen supply 12 that is connected to the inlet line 5.
Disposed in the inlet line 5 between the nitrogen supply 12 and
the pressure tank 4 is a valve unit 14 having a proportional

valve 15 and an internal pressure sensor



190CT2001 16 that -Ts disposed between the proportiona—vatve 15 arndtie
pressure tank 4. Provided adjacent to the upper side of the pressure tank
4.i.s a differential pressure sensor 18 having a first sensor elenent 19
that iss 5 disposed in the inlet line 5 and a second sensor elenment 20
that i's disposed in the outlet line 6. Above the sensor elenpggcggw in the
outlet line 6, are furthernore disposed a filter 22, a pressu S Lor 24,
as well as an outlet valve 26. Downstream of the valve 26 (viewed fromthe
pressure tank 4) the outlet line 6 opens to a coating station 28 10 in
which CDs 2 are supplied wth the | acquer 8 when the valve 26 is opened.

The valve unit 14, the differential pressur 18wel B andiRSsids8ure
| Isensor 24, as wel| 4§ tbﬁb's\pd?weéﬁbﬁﬁ’gepi@%gﬁlﬁjve ya‘cgnﬁect ed toﬁa contr ol
lfunit 30. The control unit 30 is provided with an input 15 portion 31 that
‘{receives the measur da®n#- results of the internal pressure sensor 16, of

the differential pressure sensor 18, and_of the . nsSonL &y
out put portion 32 of theP(E@Yit’?@Iaddﬂﬁeﬂ“%tqes”p?:%rnﬂgét%ﬁ#% gr%ﬁ:yg?%é?@gﬁleé‘ in

order to control the opening and closing of {he vyalve 26, :
portion 32 is furt haiffevertialqrassuresansor A8 *@amﬁr%ﬁbﬁ*ﬁe{iﬁ%ﬁ e%&f@i%%ﬁ@ % he
valve unit 14 in order to prescribe for the proportional ¥alve éﬁ % §et
pressure gal ue cal cigigdosddbiy theeintdrlinecd, and a sexpndasenser figment ZHdhat is

i nternal pressure sensor 16 is also connected to the proportional valve 15

in order to provide fghcaekU tHer 688t knev 8l uAbove the sensorTelesmersf 20, in the
PCT/ EPOO/ 02155 of March 11, 2000 - Bjorn Leidtke - Sleag Hamatech - AZ2810

19 0cT 2001 outlet line 6, are furthermore disposed a filter 22, a pressure sensor 24,
as well as an outlet valve 26. Downstream of the valve 26 (viewed
from the pressure tank 4) the outlet line 6 opens to a coating station 28

10 in which CDs 2 are supplied with the lacquer 8 when the valve 26 is

opened.

The valve unit 14, the differential pressure sensor 18, the
pressure sensor 24, as well as the valve 26 are respectively connected
to a control unit 30. The control unit 30 is provided with an input

15 portion 31 that receives the measurement results of the internal
pressure sensor 16, of the differential pressure sensor 18, and of the
pressure sensor 24. An output portion 32 of the control unit 30 is
connected to the valve 26 in order to control the opening and closing of
the valve 26. The output portion 32 is furthermore connected to the

20 proportional valve 15 of the valve unit 14 in order to prescribe for the
proportional valve 15 a set pressure value calculated by the control unit
30. An output of the internal pressure sensor 16 is also connected to

the proportional valve 15 in order to provide an actual pressure value to
. .
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The proportional valveiZd-Tmthe intettime 5. The proportional val VE 15
of the valve unit 14 is in the position, due to the prescribed set
pressure value fromthe control unit 30, as well as the actual pressure
value fromthe internal pressure sensor 16, to adjust the pressure in the
inlet line 5 to the set pressure valve. Thus, a closed cqntfmljgfoop is
formed within the valve wunit 14 into which a set pressure value is
externally introduced by the control unit 30. During operation of the
coating system 12, the pressure tank 4 is brought to a prescribed pressure
| evel by introducing the pressurized nitrogen. Due to the pressure that
exists in the pressure tank, the lacquer 8 that is in the pressure tank is
pressed upwardly i AheH¥opertipagl yalve 16 inntherplediipedx i B¢ BIOPOREONa| 3] ve 26.

when the valve 26 Lawg! P5o tnbNuiiy thRM4 % iR 3REBdsRldny dikellid the and no T ow

of | acquer takes place. di spose a coating position in the
coating station 28prasicsbed skt pressyrengalue friormthHeecordtol tuné Hbrasrweel unit 30, is

opened for a specific period of ti t .S | r ying a coat
of lacquer on theag&%%?apgl@gp?sswe[ ﬂ:‘ﬁy%Er%%}r{;eﬂ%%ﬁ%l;@fﬁéggrgasuezﬂp If) t he
pressure that existg, ioadjost theqsesyure firathe idlet line Guerth8 set pressutéar ough t he
outlet line 6 to the coating stlatlon 28. After _the Q’/(g][\.ve 26 i.s closed, a
static system agai MaVBshh¥S ? £lo8ed-sPHe! Ieog: i, igrmedowahindge yalye j

successi ve coatingyak9RSnfd WRchQ §8tPptasduré Yakie islextiHglly infroadged ed to the
substrate 2, the pressure in the system especially in the vicinity of the

outl et 26, nust bebkém corfrolangdst ant val ue when the
During operation of the coating system 12, the pressure

tank 4 is brought to a prescribed pressure level by introducing
the pressurized nitrogen. Due to the pressure that exists in the
pressure tank, the lacquer 8 that is in the pressure tank is
pressed upwardly in the outlet line 6 in the direction of the
valve 26. When the valve 26 is closed, the system is
essentially static, and no flow of lacquer takes place. If a CD 2
is disposed in a coating position in the coating station 28, the
valve 26, as controlled by the control unit 30, is cpened for a
specific period of time that is necessary for applying a coat of
lacquer on the substrate 2. With the valve 26 opened, due to
the pressure that exists in the pressure tank 4, lacquer 8 flows
through the outlet line 6 to the coating station 28. After the
valve 26 is closed, a static system again results in which no
lacquer flows.

So that in successive coating steps a uniform quantity of
lacquer is applied to the substrate 2, the pressure in the
system, especially in the vicinity of the outlet 26, must be kept

at a constant value when the
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pressure in the outlet line 6, especially in a region downstream of the
filter 22 (seen fromthe pressure tank 4) at a constant level. For this
purpose, a set pressure value is prescribed for the valve unit 14 for
regulating the 5 pressure in the system which set pressure Vdlid 2§
rel'ated to the pressure neasured by the pressure sensor 24. The

cal cul ation of the set pressure value will be explained subsequently with
the aid of the flow diagramof Figure 2. In a first block 40, the pressure
Pext is measured at the first 10.pressure sensor 24. This neasured val ue

s conveyed further (g o decision,d %ﬂ?ﬁhﬁgi%%iefeﬁ Bpkiehing B hdesurt e

nmeasured val ues are eriod o Ime 1 n which the outl et
valve 26 is opened or closed. .If the nmeasur ¢t byadadd Om
a period of time in thg@u\%}@}ﬁ@h%swq"gtmégﬁgféﬁ%’“?@%%%ﬁ% ?‘gtfﬂ%n tﬁe
nmeasurenent results are conveyed further to a, bl.ock 4 j

measur enent results ff%l‘ﬁﬁl%@%”%ﬁa%épé’&@ ?ﬂ"é&aéuﬁ%" I.afFuoeerﬁfgix{;\{nggg 5138
average |If the neasurenment results are _derived froma perj Le. |
which the val ve 26 iprespHge@iue g Rfsﬁ%fmeé’nbﬂttﬂﬁe‘éﬁiﬁ é’"ﬁrg g‘g'm?ée‘%}%mgz%%
further to a.block 46 that cal cul ates an average pressure val E@j P(é)&l\? ON,
average A§ter the caresswrei ionthef systemavwhigheselr ResEYrE YalugeiSpERpte the
average, this value is conveyed further to a block 48. In the block 50, as

a -10 Lit Tins) of RREI4RBOR:AIES byfthé/eredsuld se?B0@4. Bj orn Lei dtke - Steag
Hamat ech - AZ2B10

The calculation of the set pressure value will be explained
subsequently with the aid of the flow diagram of Figure 2.
in a first block 40, the pressure Pex is measured at the first
10 pressure sehsor 24. This measured value is conveyed further to a
decision biock 42 that establishes whether the measured values are

derived from a period of time in which the outlet valve 26 is opened or
closed.
If the measurement results are derived from a period of time in
15 which the outlet valve 26 is closed, then the measurement results are
conveyed further to a block 44, which from the measurement results
calculates an average pressure value Pex, off. average-

If the measurement results are derived from a period of time in

which the valve 26 is opened, the measurement results are conveyed

20 further to a block 46 that calculates an average pressure value Pex, on,

average-

After the calculation of the average pressure value Pex, o average,

this value is conveyed further to a block 48. In the block 50, as a
' -10-

Lit Trns) of PCT/EP00/02155 of March 11, 2000 - Bjorn Leidtke - Steag Hamatech — AZ2810



1 9CC1200i function of the desfred Vol ume Stream or tne racquer to tne
coating station, a desired pressure value Pdesired is prescribed. This
pressure val ue Pdesired is conveyed further to the block 48. In a block 52,
a pressure Pint is neasured at the pressure sensor 16 of the valve unit
14. The measurenment results are conveyed further to a bIo g%aﬁ in which
an average pressure value Pint, average is calculated ther m00tThi s
average pressure value is conveyed further to the block 48. In the bl ock
48, a roughly approxi mated or corrected set pressure val ue Pdesired,
corrected, rough is calculated as a function of the pressure val ues

|ntroduced in the block 48. The roughly approxinated set pressure val ue
results fromthe fé&mnianmf thegdesifeghvolpaessiream efotheclacaurer il = Pdesired

P, average - Baiflg s@YSHAI Bk ProsRliPvaite 8 d,gsy,._.edy.%éwrrb@%r to a block

56, in mhich an average va e5|r correcte average i s
cal cul ated, whi ch iThis pressire vabue/Ryach Ifsm:pnbmredfurtaebmdbe bk 48 a bl ock 60,

the pressure differentiagl ank -bet wee epl nl et out | et
line is measured and isﬁ‘c@nd\;i?/‘%ds fLﬁ'th{g?SU[r F"“‘bl' éﬂé@%%ﬁe\r rgp

measur enent resul t predfslre ¥AEGIEE. othhe vahas Whitd14r Ebeuneasijrétfneneml al
OPtank is related to the fill he| quer, 8 in the%(ﬁ)ressure t ank

4, which is cal cufeiuéa al"PléP@Yﬁ"y@ﬁ\ H%’ t&\%&&@%gsp%‘gg'ﬁ'i] ENAVE Y %ent i al
4Ptank, average i spids30fd @A1L8P,} DGRl i9€kIchfated theldirorh. 9hie dveFage

pressure value is conveyed further to the block 48.

in the block 48, a roughly approximated or corrected set
pressure value Pyesired, comectsd, rough 1S Calculated as a function of
the pressure values introduced in the block 48. The roughly
approximated set pressure value results from the following
equation:

Paesired, corrected, rough = Paesired + (Pint, average — Pext, average)

This value is conveyed further to a block 56, in which an
average value Pgesired, corrected, rough, average 1 Calculated, which in
tum is conveyed further to a block 58. |

In a block 60, the pressure differential APan between
the inlet line and the outlet line is measured and is conveyed
further to a block 62, where the measurement results are

' averaged. The measured pressure differential APk is related

to the fill height of the lacquer 8 in the pressure tank 4, which is
calculated therefrom. The averaged pressure differential

APank, average is transferred the block 58.

-11 -



2001 In a block 64, a tolerance range APtoi erance for successive
measurenents is determned and transferred to the block 58. In the block
58 it is determ ned whether the | ast roughly approxi nmated, averaged set
pressure val ue Pdesired, corrected, rough, avenge obtained in the block 56
relative to a previously obtained value lies within the tol erance range.
This is determned as follows: ((Pdesired, corrected, rough, average, J+1
- Pdesired, corrected, rough, average, 12 0.5 j) | >'Ptolldridnqggwhere j+1
i ndi cates the | ast cal cul ated average, and j indicates the previously
cal cul ated average val ue. Wien the above relationship is fulfilled, then
the follow ng applies Pdesired, corrected, J+1 + Pdesired corrected,

rough, average, J+1 i.édn dﬂﬂeclﬂewdat@l@r@h@élrifgj@ﬂ}? ?%ﬁ&?& K@l ue
corresponds to the average value determn I f the above

rel ationshi p i s nofepsremantsis qqﬁ@rmmman@wmsfeapprtommrbeu 58et pressure
value is determ ned w tlﬁéﬁ@%ldﬂk%ﬂft &‘g‘gnﬁ?ﬁbt%eagere@g élagrg de_S| red,

corrected, J+1 = Pdesire correcte APt ank
aver age, J) The reﬁg:nrammtted)raveoagmmrpresmtélvélhe Fa,gsdedqi,"ehgemggreasur ement

SR C S ST FETRAREMCAR L RN
value lies within the tolerance range. This is determined as
follows:

{(Pdesired, comrected, rough, average, j+1 — Pdesired, comected, rough, average,

)5)%° > APyierance
where j+1 indicates the last calculated average, and j indicates
the previously calculated average value.

When the above relationship is fulfiled, then the
following applies

Pdesired, comected, j+1 T Paesired, corrected, rough, average. j+1
i.e. the newly approximated set pressure value corresponds to
the average value determined in Block 56.

If the above relationship is not fulfilled, then the newly
approximated set pressure value is determined with the aid of
the following equation:

Pgesired, corrected, j+1 = Pesired, comected, ] + (APhank, average, j+1 —

AP1ank, average, j)

The regulation or adjustment with the aid of the
measurement results of the differential pressure sensor 18 is
effected on the basis of a greater measurement precision of

the differential pressure sensor 18

-12-



-12 1 9 OCT 20 ,
the frequency of "rough" readjustnent procedures and in particular the

anplitude of the readjustnent changes are reduced. Consequently, |ess
nitrogen is used. The new, approximated set pressure val ue Pdesired,
corrected that results fromthe determ nation in the Block 58 is
subsequently conveyed further to the Block 66. In the Bl ock .66, |t S
establ i shed whether the coating systemis within a start 1pbepgy i.e. for
exanple within the first five coating cycles. If the systen1|s not wi thin
a start phase, then the set pressure value determned in the Block 58 is
conveyed via the Block 68 to a Block 70 in order there to formthe new,

appr oxi mat ed set p’ﬁ@serte thal presfilesserer gqorgsegtr%gu,t REW h'tpvmver if the
systemis vvithinals in a Bl ock anaapte or apﬁroxwrated

start set pressure \?ﬁ QC)PBE§PF% readiystnesnt pregedures andiet aamcnml anong

others, with the aitice Oémbhaderﬁrtﬁ@t Rld f | acquer ., the
geonetrical relati %hl ps of the syst gﬁsmggpﬁpéggﬁe g f?@cé%ﬁ’ce at the
differential press seggerltys lessmitrages ivosede fl ow of the |acquer. Vstart

can be determ ned on th¢hga b trical relationships, the
pressure relationships in t e oﬁétqpt@grg?e%mg PikEPYreaya [Ur?e F(’}’hmcact eristics
of the lacquer, whereby thaleresolts fiem Iﬂm‘,ldem‘rrrmwﬁﬁ”ﬂh@tmo%ﬁ%é $s ON€

proceeds on the bagj S ressure sensor is Pext =
Pdesired. If the f|§ etc{&%tly% E’%Fﬁz“ q’ﬁ%l’“’b@‘%?&@t Inkbe1Ripck §6ar t

corresponds to theitis established whether the coating system is within a start
phase, i.e. for example within the first five coating cycles. If the
system is not within a start phase, then the set pressure value
determined in the Block 58 is conveyed via the Block 68 to a
Block 70 in order there to form the new, approximated set
pressure value Pgesired, comected, new-

However, if the system is within a start phase, in a Block
72 an adapted or approximated start set pressure value Pgesireq,
corect, stant IS determined, among others, with the aid of the
characteristics of the lacquer, the geometrical relationships of
the system, the pressure difference at the differential pressure
sensor, and the volume flow of the lacquer.

Vsan €an be determined on the basis of the geometrical
relationships, the pressure relationships in the outlet line, as
well as the characteristics of the lacquer, whereby due to the
lack of measurement results one proceeds on the basis that
the pressure at the pressure sensor is Py, = Paesireq. If the filter
is new, the filter constant Kger, start corresponds to the

manufacturing specifications. If the filter is used, it

-13-




manuf act uri-ng i 1 T T ottt —CcTC-TT00t
corresponds to the | ast deternlned and stored value. Alternatively, it is
al so possible to determne the filter constant in that prior to the actual
.coating of a CD, a test output cycle is carried out in which the filter
constant is then determned. This start value determ nation is necessary
since when the systemis initiated Pext, ONis not known.  The set val ue

correction provides a roughly approxi mated start val ue. Thep gp?dqgm mat ed
start set pressure value is subsequently conveyed further t0 Bl ock 70,
where it fornms the new, approxi mated set pressure val ue Pdesired,
corrected, new. This value is conveyed further to the Bl ock 74, in whi ch

it is determ ned weekdsortBe tSYHh&Mdsh pgéﬁgn‘ "?”dng S%ﬁé{jl gﬂgrﬁ O\(Ij\g/nam c

state. If the systemis in a static state t hen
the new, approxi nafbernatvelyritisalise pmblbhe td%laarmﬁd theé gitepebRslannew i s

transferred via a Bl is determned in the Bl ock
74 that the syst emﬁltgg#%r@{ té? %ﬁlﬁé’af %ﬂ"@ ofa Qb 3 BElRUIRVE eSS t hen t he
new, approxi mated Gatied pUEmw:ehm?é ﬁlﬁar%ﬁﬂah?i@ thEPHEREFH new is not

conveyed to the Bl ock %{} rat her the previous value found in the Bl ock
78 is retained. In the ¥ § yalue (delergpnatinn iscnesessay sines sihea val ue

Pdesired, correctate Q&Y\érhsxsclﬂﬂ‘éﬁi& ‘?12 i @5 'r'IBl tkﬁoé%' Hihzagle vglgré the
is

proporti onal val ve 15 and, for pr esefti ng a pressure-val
transmitted to th&AgcHen Q@quwmmmbnmet&)stan value.

The approximated start set pressure value s
subsequently conveyed further to the Block 70, where it forms
the new, approximated set pressure value Pdesired, corrected, new-

This value is conveyed further to the Block 74, in which
it is determined whether the system is presently in a static or
dynamic state. If the system is in a static state, i.e. if no
medium flows, then the new, approximated set pressure value
Poesirea, correctes, new 1S transferred via a Block 76 to a Block 78. If
it is determined in the Block 74 that the system is in a dynamic
state, i.e. a medium flows, then the new, approximated set
pressure value Pgesired, comected, new iS Not conveyed to the Block
78, but rather the previous value found in the Block 78 is
retained.

In the Block 78, the approximated set pressure value
Pdesired. comectes, new IS converted into units utilizable for the
proportional valve 15 and, for presetting a set pressure value,

is transmitted to the valve as Pyane in the Block 80.

-14 -



—14—190CT 2001 The determ nation of the filTter state wll be expl ai ned
subsequently with the aid of the flow diagramof Fig. 4. To determ ne the
filter state, the pressure Pext nust also be evaluated with the outlet or
-di spense val ve 26 closed. The difference between the pressure Pw, ter,
measured at the pressure sensor 24 with the outlet valve opened and Pext,
Cased wth the outlet valve 26 closed resulted fromthe filter pressure
loss with the line pressure loss in the conduit in confol 0Ly 2801th the
foll owi ng equation: Peat, closed - Pext, opened = APfilter + OPconduit
whereby with a constant tank pressure and volune flow the pressure |oss in
the conduit is also constant. However, over a |onger period of tine the
filter pressure |oss came fetesmination efntheafiterostateamil benkxplagedure, if the

filter becones cl r oxi ed set pressure val ue
Pdesl r ed, correct‘&%ggﬂ ?ﬂ ggl'é\crg?}}go E%gfﬂng 4extent. If in so
doing a threshol d val ué'ol detesnicbdble fider ahw the msa@epéﬁlﬁﬁﬁélsbhat

i ndicates that th f% e%t S ths&%t ulﬂle{i} nust be exchanged. Furt hernore,
the filter state s Ugled Wi AUffied 3 idRpensayalysetticiosnd. The cal cul ation
of the filter statdifferehte ltwees ané hadsvirehpLe, ai fheabuteieaf liay di agram of
Fig. 3. In a Block 90, the pressure Pext is measured In the outlet tine 6

at the pressure s®FEHresensiLhwith iheguietwrlve epened aed Parriose

with the outlet valve 26 closed resuited from the filter pressure

loss with the line pressure loss in the conduit in conformity with
the following equation:
Pext, closed - Pext, opened = APfiter + AP conduit
whereby with a constant tank pressure and volume flow the
pressure loss in the_conduit is also constant. However, 6ver a
longer period of time the filter pressure loss can increase, even
at constant tank pressure, if the filter becomes clogged.
Consequently, the approximated set pressure value Pgesireq,
| comrected, new Must be increased to the same extent.

If in so doing a threshold value is reached, an alarm
message appears that indicates that the filter is used up and
must be exchanged.

Furthermore, the fiiter state should be indicated during
the operation. The calculation of the filter state will be
described with the aid of the flow diagram of Fig. 3.

In a Block 90, the pressure Pey is measured in the outlet
line 6 at the pressure sensor 24. The measured pressure

values are

-15 -




=—15—19 U C 17001 conveyed further to a Bfock 92 in which'it is

determ ned whether the outlet or dispense valve 26 is opened or closed. If
the outlet valve 26 is closed, the neasured pressure values Pext are
transferred to a Block 94 that cal cul ates an average value of the neasured
pressure values with the valve 26 closed of Pext OFF, average. If it is
determ ned in Block 92 that the outlet valve 26 is opened, then the
nmeasured pressure val ues Pext are conveyed to a Bl ock 961 D15aT 204l cul at es
an average val ue Pext, ON, average fromthe pressure val ues P. A neasured
wi th the val ve open. Subsequently, in a Block 98 the volunme flow of the

| acquer, and in Block 100 the pressure loss in the outlet line 1P="duit
are determ ned. Thécavaedgéurtherule BeBlockOBE, lnavmmga id hieterenieedige val ue

Cranstorrod o a arhEer B8 ol & AEsiE e & bihed.offigsed i or orre
is calculated. Thetw estielrneaNeo2§ isncibbed, tﬁe|m§ésm§dqﬁ'b§§d?bn\%lué% th the aid

of the follow ng eguatio e age - DPext, ON,
average - 1Pcondui e’SL?B%é‘EUE{D?Fe? {°i A é{oﬁ Qékth?b@f 'C'dﬁ‘%véﬂ RYErag8 ue APrrcer,

average of the preﬁélu{aeoﬂﬂ’iérﬁéaéd?@dfﬁrbéﬁfre'%lﬁ QM g valﬁybfaeque”“y’ in
e

a Block 106, a filter constant Kritzer 1s cal culate vmtht ald of the
determned filter E’F’é%%ﬁ?%exto@smmd with the aid of the volune flow. This

's done w ;h({/ he aid gflf itli6 Getetrifd MIBREK 3L REY 1! dliletaive26 i ©F» average

opened, then the measured pressure values Py are conveyed
to a Block 96 that calculates an average value Pey on, average
from the pressure values Pey measured with the valve open.
Subsequently, in a Block 98 the volume flow of the
lacquer, and in Block 100 the pressure loss in the outlet line
APconaun are determined. The average value Pex. off, average. the
average value Pex, oN, average 85 Well as the pressure loss in the
line APM are transferred to a Block 102 in which a pressure
loss in the filter APqer is calculated. The pressure loss in the
filter is determined with the aid of the following equation:
APriter = APext, OFF, average = APext, ON, average - AP conguit
Subsequently, in a Block 104, an average value APgyper,
average Of the pressure loss at the filter is calculated.
Subsequently, in a Block 106, a filter constant Kpyer is
calculated with the aid of the determined filter pressure loss
and with the aid of the volume flow. This is done with the aid of
the following equation:

Ksiter = Priter, average = Asitter / (V - Timedium)

-16 -



-16 1 9 CC T 100t This vatue 75 transfertedto o Brock - To8 T TS

determned if the systemis in a start phase. If the systemis in a start
phase, then it is determned in a further decision Block 110 if previously
a filter change took place or not. If a filter change took place prior to
the new start, then in a Block 112 for the above cal culation of the start

set pressure value Pdesired, corrected, start the fil tef g‘ﬁgﬁ@?m Kfilter.
start is specified the same as the filter constants of a néwftilter Krter.
rte,,,,. This value Krdtr, fQL,,, is determ ned fromthe manufacturing

specifications in the Block 114 and is transferred to the Block 112. If it
is established In the Block 110 that no filter change took place prior to
the new start, then in BhiBl\walke ld@rarfsterrédiao 5BI6¢H AB8VAl URiGELEr M nati on,

the filter value ¢ liter, start is specified the sane as the |ast
det ermi ned and sto@%%?rﬁ@%fiﬁtthySfﬁﬁé'S%@t*ﬁéﬂ/ﬁh@!ie-t he system value Kfiner,

observed If it is det erifitheesystémtifim Blsesk pA9& t e stemis not in a
start phase, the fi Ift r constant Kfiiter &?%m‘g?ﬁeé '?ﬁef "Efrgo'@k 100 i s
conveyed via a Bl dtR 'Yl Binckc k10 Hopravioasly & fsermchamgotwskf i | ter state
factor Kfiiter, |niaghbRAGOWS fitd} I Q.the filter state factor
is calculated by the fol | ow ngl eqél%ﬁpgﬁg%mag%rﬁ"gfg? e newstart kfi  ter,

i nst ant aneous / KitheM & a Blegk THE for Ithe rabevatoaldutationr of @i iakesetby how nuch

the instant aneOU§>réééJr€R,aRIeeﬁd%§€,Lme£££ stimsth%rfﬁ%trecrongtg%tn KEiltEr,esta(?tringi nal. In
specified the same as the filter constants of a new filter Kgner,

new- This value Kner, new is determined from the manufacturing
specifications in the Block 114 and is transferred to the Block

112.

If it is est_ablished in the Block 110 that no filter change
took place prior to the new start, then in a Block 116, for the
starting value determination, the filter value constant Kriter, start IS
specified the same as the last determined and stored, prior to
the shutdown of the system, value Kiter, observed-

If it is determined in the Block 108 that the system is not
in a start phase, the filter constant Kge, calculated in the Block
106_is conveyed_via a Block 118 to the Block 120 as an
instantaneous filter state factor Ksher. instantaneous. 1N the Block
120, the filter state factor is calculated by the following
equation:

Filter state factor = Kie, instantaneous / Kiter, new

The filter state factor indicates by how much the
instantaneous filter pressure loss is greater than the original. In

this way, it can be better

-17 -




this way, it can be better—=179 0 CT zoos estinated nhow fong the ol d
filter can still be used before a filter <change is necessary. Figure 4
shows the pressures nmeasured at the internal pressure sensor 16 and at the
pressure sensor 24 over an opening cycle_of the valve 26. The upper curve
shows the pressures neasured at the internal pressure sensor 16, while

the I ower curve, which varies relatively significantly, ggoms t he

pressures measured at the pressure sensor 24. As can be @Nﬁmmon1Figure 4,
the pressures nmeasured at the internal pressure sensor 16 are independent
of whether the outlet valve 26 is closed or opened, and are relatively
constant. However, the pressures neasured at the pressure sensor 24 vary
rel atively signifi eatmla;edjhmwﬂrg"ng)mwaglt@n’caﬂ ol e usédBEré aNillers a
relatively S|gn|f|c6nt drﬁp ﬁyessure whi ch subsequently again

i ncreases in order “P8"IRETCHESPYdrop. Thus, in a time interval T1 after
the opening of the outl EFguVélhVﬁov@tHeebékber%bym%émﬁé A inetifh uat| ons of
the pressure result. After the. tine interval ere 1s a phase having a
relatively constaRfeSsHERSaRSOr 16 tand ahéhe;lpo@suge senstre2é ovestaval ve 26,
there is a relati S S whi ¢

subsequent |y agai nﬁg%%mg (gj&crj Io?il@é Jaﬁ}%?@ %h ?‘?eﬁ’egﬁgeﬁh\fms B}f after the
cl osi ng of the val peesisetest meebnyresllajrthénmmmfdrmtsenm 16, while

the lower curve, which varies relatively significantly, shows the

pressures measured at the pressure sensor 24,

As can be seen from Figure 4, the pressures measured
at the intemal pressure sensor 16 are independent of whether
the outlet valve 26 is closed or opened, and are relatively
constant.

However, the pressures measured at the pressure
sensor 24 vary relatively significantly during opening or closing
there results a relatively significant drop in pressure, which
subsequently again increases in order to then again drop.
Thus, in a time interval T1 after the opening of the outlet valve
26 relatively significant fluctuations of the pressure result. After
the time interval T1, there is a phase having a relatively
constant pressure. After the closing of the outlet vaive 26, there
is a relatively significant increase in pressure, which
subsequently again drops and rises. Thus, in a time interval T2
after the closing of the valve relatively significant fluctuations
result. After the time interval T2, there is again a phase having

a relatively constant pressure.
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result. After the tinme interval T2, there is again a phase having a
relatively constant pressure. -18 19Cf.T1001 For the above cal cul ati on of
a corrected set pressure value, as well as for the cal culation of the
filter 'state factor, therefore exclusively neasurenent results are used
that originate froma phase in which the pressure fluctuations resulting
fromthe opening and closing of the 5 valve have essential$grsupsi ded.
These phases are indicated in Figure 4 as neasurenent T1 for measurenents
with the val ve opened, and neasurenent T2 for neasurenents with the valve
cl osed. Although the apparatus has been described with the aid of a

preferred specific enbodi t sum i SuSik8eh Predddie viahie, akl
apparatus is not limted™@ 3 g’ovefg%uiat%ﬂ?éfnaglgo %( PCT/ EPOQ' 02155 of WMarch

11, 2000 - Bj Leidike - Ste HCh
CLAI M5 1. Nejt ﬁgg ofEIVYj;"s?e)%f?élthﬁag'clf:‘?qT\%B Cﬁg?efmrb‘égnaé%pfagssur éeg?%%\?( e(Eﬁi)EEN;léglw ng

the followi ng nethod steps: 5 - Introducin t he
pressure tank (4) vneasaremepbrasuls are Ysed g‘%fﬁ‘jﬁfdngwogﬁgﬁ‘ggggi%l%mg%

nlet line (5) of the pre re tank (4) rin
:‘I ui d (;3) Igc;t ed i rpretlroswéfﬂul.atuatpqrﬁere(sg ting; fr F/b | g;%@gegégfcgaés@ grgfr fﬂ(ég4)

and 10 - Opening and closing an outlet valve_(2 ) in the outl et ),
5 valve have essentially subsided. Thesé phases are mdxca e mrﬁegur(e

4 as measurement T1 for measurements with the valve opened, and

measurement T2 for measurements with the valve closed.

Although the apparatus has been described with the aid of a
preferréd specific embodiment assuming a coating system for CDs, the

10 apparatus is not limited thereto.

-19 -
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—ctraracterized by: " Determ ning a set pressure value as a function of the
nmeasurenent result of the first pressure sensor (24), and 15 transferring
the same to the proportional valve (15), and Measuring the gas pressure in
the inlet line (5 with a second pressure sensor (16) disposed between the
proportional valve (15) and pressure tank (4), and tranf&irigng the
nmeasurenent result to the proportional 20 valve (15). 2. Method according
to daim1l, characterized in that for the determ nation of the set
pressure value, only those -20 Lit Trnsl of PCT/EP00102155 of March 11,
2000 - Bjorn Leidtke - Sleag Hamal ech - AZz2810 1 91'rT 2001 neasurenent
results of the first pressure sensor (ZéA are that were neasured with
the outlet valve (26) open. 3. Method LRdE %%gé@gSCIain12, characteri zed
in that only those neasurenent results of the first pressure sensor (24)
are used that were neasured after a specific period of tine after the

opening of the outlet valve (26). 4. Method according to_one :
preceding d ains, charaddethoded disPengio 3 ﬂv'gt@e{faf&%P?ﬁsﬁﬁﬁ toaﬁufko(?ﬂiaswel}g
pressure val ue, anaveraged neasurenent result of the first pressure sensor
(24) deternined over a rnhadolowingmeathe@pteRs: i s used. 5. Met hod according
to one of the preceding d ains, )

5 ' - Introducing a pressurized gas (10) into the pressure tank

(4) via a proportional valve (15) that is disposed in an
inlet line (5) of the pressure tank (4),
- Measuring the pressure of the fluid (8) located in an outlet
line (6) with a first pressure sensor (24), and
10 - Opening and closing an outlet valve (26) in the outlet line
(6.
characterized by:

- Determining a set pressure value as a function of the
measurement result of the first pressure sensor (24), and
15 transferring the same to the proportional valve (15), and
. Measuring the gas pressure in the inlet line (5) with a
second pressure sensor (16) disposed between the
proportional valve (15) and pressure tank (4), and
transferring theé measurement result to the proportional

20 valve (15).

2. Method according to Claim 1, characterized in that for the

i determination of the set pressure value, only those

-20-
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charactertTzed Tm that—the set pressure value 15 determ ned as a function
of the neasurenent results of the second pressure sensor (16). 6. Method
according to one of the preceding Clains, characterized in that a pressure
differential is nmeasured between the inlet and outlet line (5; 6). 7.

Met hod according to G aim6, characterized in that the set pressure value

i s determned as a function of the pressure dlfferentlzlg. 8. t hod
according to one of the preceding Clainms, characterized”i t the
filling state height of the pressure tank (4) is determned as a function

of the neasurement results of a differential pressure sensor (18). -21 1
9 O 2001 9. Method according to one of the Precedl ng Cl ainms characterized
in that the determni nati®RasHeMent resnist e ther fiisharesaurersessar ¢24)\val ue i s

affected only with the gutley tﬁg{ Wé{é ?r@asg e(az\gﬁwt f'h@hr}’q\? ??g)or ding to

one of the preceding C ains, aracteri ze ng state
hei ght of the pressure mek (4) is determned as a functlon of the

Vet hod-acoor ding 18 ond8orAstpiLlh REA L ersdniat RaraLanl  n that ine
state of a filter (18) thosehesurerhdr resibits 6EtHe Met pfassiife sdlsatet ermi ned as
a function of the neasurepent results of the first pressure sensor (24).
(24) are used that were measured after a specific period
of time after the opening of the outlet valve (26).
4. Method according to one of the preceding Claims,
characterized in that for the determination of a set
pressure value, an _averaged measurement result of the
first pressure sensor (24) determined over a
measurement interval is used.
5. Method according to one of the preceding Claims,
characterized in that the set pressure value is
determined as a function of the measurement results of
the second pressure sensor (16).
6. Method according to one of the preceding Claims,
characterized in thaf a pressure differential is measured
between the inlet and outlet line (5; 6).
7. Method according to Claim 6, characterized in that the
set pressure value is determined as a function of the
pressure differential.
8. Method according to one of the preceding Claims,
characterized in that the filling state height of the
pressure tank (4) is determined as a function of the

measurement results of a differential pressure sensor
(18).

-21-



12. Method according to Caim210, characterized in that the filter state
Is determned as a function of a difference of the measurenent results
during cl osed and opened outlet valve 15 (26). 13. Method according to
Claim 11, characterized in that during the determ nation of the filter
state, only those nmeasurenent results are used that were neasured after
the conclusion of a predeterm ned period- of tinme after tqﬁlﬁﬁ%ISng or
after the 20 opening of the outlet valve (26). 14. Apparat s‘(lﬁlfor

di spensing a fluid (8) froma pressure tank (4), including: -22- Lit Trnsl
of PCT/ EP00102155 of March 11. 2000 - Bjorn Leldtke - Steag Hamatech -

AZ2810 ~ s r c z zoo> a proportional yalve o i itarizdy
inlet line (5) of the pr’@%@'ﬁpeactcafiﬁnq% OP%rOQt}'ﬁ%plI%%P(')H u%ﬁ;@ﬁ%i?@gdt l

pressurized gas (10), a .first pressure sensaqr 4) 1 Ll 8&t bidi8uked)
of the 5 pressure tank ("4)"‘%r‘h‘?réffz‘ﬁffri“ﬂﬁt'?rhé’nggoéspsr%#%eg;&f?ﬁe uFd %8)

| ocated in the outlet line (6), and an out]et valv | outlet Iine
(6), characterized by: -vaueisffestedpnly V(*@b‘%‘et%“ag\’%@%‘?)g%{’Q‘g’s a function
of the 10 nmeasurenent result of the first pressure sensor. (24

pressure val ue that 1G t dviethograsgottiog tooneef "}ﬁB’ﬁ&?aﬁngr{'ﬁ?"\(}%l‘zy@r%lcltgﬁgdand
- a second pressure sensor (16) disposed between the

5 in that the filling state height of the pressure tank (4) is

detérmined as a function of the measurement results of the first

and second pressure sensors (24 16).
11.. Method according to one éf the preceding Claims, characterized
in that the state of a filter (18) located in the outline line (6) is
10 " determined as a function of the measurement results of the first

pressure sensor (24).

12. Method according to Claim 10, characterized in that the filter
state is determined as a function of a difference of the
measurement results during closed and_ opened outlet vaive

15 (26).

13.  Method according to Claim 11, characterized in that during the
determination of the filter state, only those measurement results
are used that were measured after the conclusion of a
predetermined period of time after the closing or after the

20 opening of the outlet vaive (26).

14.  Apparatus (1) for dispensing a fluid (8) from a pressure tank (4),

including:

-22-
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proportional valve (15) and the—pressure tank—(4) for the 15 Teasurement
:0of the gas pressure in the inlet line (5 and for the transfer of the
measurenent result to the proportional valve (15). 15. Apparatus according
to.dai'm1l, characterized in that the second pressure sensor (16) is
integrated in the proportional 20 valve. 16. Apparatus according to one of
the preceding Clains, characterized by a differential pre re sensor (18)
that is - disposed between the inlet and the outlet line f§g56¥W1-23- Lit
Trg;;BOB PCT/ EP00102155 of March 11, 2000 - Bjorn Leidtke - Steag Harnatech
- 1

- a proportional valve (15) that is disposed in an inlet line
(5) of the pressure tank (4) for the introduction of a
pressurized gas (10),

- a.ﬁrst pressure sensor (24) in an outlet line (6) of the

5 pressure tank (4) for measuring the -pressure of the fluid

(8) located in the outlet line (6}, and

- an outlet valve (26) in the outlet line (6),

characterized by: |
- a control unit (30) to determining, as a function of the

10 measurement result of the first pressure sensor (24), a

set pressure value that is to be provided to the
proportional valve (15), and
- a second pressure sensor (16) disposed between the
proportional valve (15) and the pressure tank (4) for the
15 measurement of the gas pressure in the inlet line (5) and
for the transfer of the measurement result to the
proportional valve (15).
15.  Apparatus according to Claim 1, characterized in that the
second pressure sens:or (16) is integrated in the proportional
20 valve. |
16. Apparatus according to one of the preceding Claims,
characterized by a differential pressure sensor (18) that is

disposed between the inlet and the outlet line (5; 6).
.23 -
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