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APP RATUS FOR CONTROLLING THE LEVEL OF LIQUI DS The present lnug
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pat thod that can be“er L LR
l'i qui ds 5 contained in vats with free surfaces and/or tanks pg\dg? p.iéssure
for |nstan sent in the sem conductor manufacturing systems. The
present in @@'{M@@M”@@Erel ates to an apparatus for carrying out (stal d

met hod. App controlling the level of liquids are knowh’to
conpri se a cont'ieip®* device provided with a pressure sensor connected to a

measure tube i d, ] | MUl | ed. The val ue
nmeasured by t ﬁgﬁtgﬂa@?gﬁ#@ é@ﬁ@%&w&%gw{f% LEYELQF ’d@{ép@ or
specific weight of the liquid, determnates its level. Prior patents on

know apparatuses_are: US 5.953.954, 5.245.869, FR 3.643.454, WD 99/27328.
however, These kRasvprexesbiventionaslatesdqiadavsthosfonsonisiling the dévieh of liqads, tand

val s, 15, TR W B R 185000t DIGE B 15

t ank unde§ pcmﬁmnndem msmhthc&ae ‘mnfacedlahd/ngtaxﬁmanderniﬁ'essiﬁe ifor if3Ri6S AWRean
obj ect of the present invention to provjde a nethod and an apparatus for

control ling P “F ithe gemisonguctarmanyfagiuging systems. 3#F1PF§3§“tdF§%9&ﬁi89gélateSal d
20 obj ect i syampy Eﬁ@smrtcgr@mg%hr%‘?dﬁ@éﬂo@” apparatus, the main features of

which are specified in clalm respectively, whil e other features
are specified i nAppasatugee fori mnmlluﬂgatherkverﬁbfaquugistane khewnta somprieend caftrdlhe

pressure in au uc to the | cul ation of .the rel evan

di f fer'ence vm&l{"ﬁ ﬁglngﬁessglr ebregy“?%ge%ragoﬁpé"??dﬁ%ea R T %a he

appar at uso ac liqmdl kobe tdmrbned [The ek moastaed bythe prdssure Bﬁmﬁﬂﬂﬁdﬂbd"ﬁ%ﬂﬁé‘ VeRBNt S

of the li qwéi1 avel nor e eci, @%gg.ﬁl ﬁe l&nown net and appar at uses.

Accor di ng t o®HHe SEAFL% PLERS, %& e d5teRminatesyls Y e apparatus can

correct Prior patents on know apparatuses are: US 5.953.954, 5.245.869, FR 3.643.454,
WO 99/27328.

“However, These known apparatuses provide approximate results since the values

15  measured by the pressure sensor are influenced by the local pressure, for example by the
atmospheric pressure or by the pressure in a tank under pressure, which can vary during
the time.

It is therefore an object of the present invention to provide a method and an
apparatus for controlling the liquid level, which are free from this disadvantage. Said

20  object is achieved with a method and an apparatus, the main features of which are
specified in claim 1 and 6, respectively, while other features are specified in the
remaining claims.

Thanks to the measurement of the pressure in an auxiliary duct and to the
calculation of the relevant difference with the pressure in the measure tube, the method

25 aund the apparatus according to the present invention allow to obtain measurements of
the liquid level more precise than the known methods and apparatuses.

According to an advantageous aspect of the invention, the apparatus can correct
the value of the density or specific weight of the liquids according to their temperature,
so as to further improve the measurement precision.

30 According to another advantageous aspect of the invention, the apparatus can be

provided with a single pressure sensor and with an electric valve for alternatively
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the value of the den5|ty or specific WEI ght of the liquids according to

so as to fur;. _reC| SZQ)ISEPZW

for alternatlvely AVENDED SHEET IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII E
| * ACTION * 20 SEP2004 F".. 0110,111700011; Nornm= - 1la neasuring the
pressure in the neasure tube and in theaauxiliary duct. Wth this
arrangenment, the manufacturing costs are decreased and errors due to
neasure 5 10 15 20 25 30 AMENDED SHEET a?ri i 2 0 SEP 2004 WO
01192834 P I 2 i F%g.grg fart ressurg,.sensor are
avoi ded. A(;:E(E)a#ugfgngggog%sﬁ‘uu&ft trclJgﬁvant ggé%t&gdgsp@%t&%ihﬁe&icﬁv@ﬁﬁ\ E}H t he
nmeasur e t ubmangement ¢heapprufatturingrnstsiaee deoreassdtand cirorsalus Wifegsupé gas under
pressure, so as to nmeasure the counter-pressure corresponding to the
pressure exerted on the gas by the liquid. Wth 5 this arrangenent, it is
avoi ded that noxi ous vapors released by the liquid can reach the control
devi ce through the neasure tube. According to another advantageous aspect
of the Pnvention, the apparatus is provided with electronic menories and
cal cul ati on neans whi ch serve for determ ning
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the liquid level and for controlling the cal cul ati on paraneters, as well as
ot her ruseful 10 paraneters for the correct working of the apparfﬁﬁgp
Furthernore, with this arrangenent, the apparatus according to" gm%sent
inventigghﬁﬁg control not only the Ilevel of the liquid contained in a
vessel , P¥0 the working of a rinsing vat, with fREWIHEHOWELr ease of
the costs when the apparatus is enployed in a sem conductor manufacturing
system 15 - For decreasing the manuyfacturing and maintenance costs of the
apparatus, said electronic calculation nmeans can advantageously consist in
a programmable logic controller of the known kind, which can al so be

connect to an_ext al conputer for the renote control of the apparatus
accor di M EPERPA pfeFRHg‘?ﬁepﬁﬂﬁ.arWP r advantages and features of the
met hod and 4iGordRiah At ffhe GG RtigBSLstAndcl 6f th InPRGRAL 4 i1l be
clear to those skilled in the argt fro?ntﬁfe gg?%@m&gsme el.'al e{alggro\gn

non- | i nithe sRparAiesganeicopneoted éo Aownt ofigasemdert ivessuref sonist th meakavedhee to t he

ttach ] ein: - fi 1 h ic viewof a first
Shboq roneAgPHA Rl bt B R BB b Sl 2 1"
fi guSe Zhislarrasgement; icisaisitedth@morious vaREo RlkbaSsiBheBighidtam koShaRPar at us

accordin to, the present invention; - figure 3 shows a schematic view of a
third e B'H‘Plrpémwg?mllﬁhéh%mw-accordi ng to the present invention; -

figure 4 shugomi ggéd, ' ! figure 1 connected to a
rinsing 30 vat, ngﬁ- .ﬁu“\rﬁé’@ga S%Aggpae@tggﬁg%a@ﬁqnéveﬂ%fa&aﬁ%mﬁdﬁtroI

devi ce girovitkes wphaleatromic ofembiiguiame dalcubation SicBn?@Rith sdie @dr/ REBRMning

PCTI TTO Q-3 Referring.to figure 1, it is seen that the apparatus
accor di njt‘dé)%a@ﬁqul iap&{or cé’ﬁggmﬁgfﬁgag“f“?@ﬂ% PFWP&?P(!&?I n5rilEuseRl 2 known
way 18 Measdiidters URR 1hd HORES Cohotiing of itktUiafp2ateNiFRitRGmok) Ritheugs! 3. for
instance a vat for acid liquids of a sem conductor manuf act uri ng system
An end C¥TAREREDSRECSE REParUReacordingde thmprestubinvanticavash contrélmotrotlyethe

level of the liquid contained in a vessel, but also the working of a rinsing vat, with

further decrease of the costs when the apparatus is employed in a semiconductor
manufacturing system.
15 - For decreasing the manufacturing and maintenance costs of the apparatus, said
' electronic calculation means can advantageously consist in a programmable logic
controller of the known kind, which can also be connected to an external computer for
the remote control of the apparatus according to the present invention.
Further advantages and features of the methiod and the apparatus according to the
20  present invention will be clear to those skilled in the art from the following detailed and
non-limiting description of some embodiment thereof with reference to the attached
drawings, wherein: .
- figure 1 shows a schematic view of a first embodiment of the apparatus according to
the present invention;
25 - figure 2 shows a schematic view of a second embodiment of the apparatus according
to the present invention;
- figure 3 shows a schematic view of a third embodiment of the apparatus according to
the present invention;

. = figure 4 shows a schematic view of the apparatus of figure 1 connected to a rinsing
30 vat, and

figure 5 shows a schematic view of the control device of the apparatus of figure 1.




5 bottom of vessel 3, while the other end is connected to a pressure sensor
arranged in a control device 4, which conprises electronic neans
calculating the difference between the pressure val ue detecte A
pressur ewpa)i@sszs and a stored val ue which corresponds EﬁTﬁnﬁ%&ﬁ reference
pressure, for instance equal to the value of the atnospheric pressure.

Said electronic calculation neans divide then the value of this pressure
difference by a 10 stored val ue whi th-i's proportional to the density or to
the specific weight of liquid 2. The value resulting from said division
corresponds in a knowmn way to the level L2 of the portion of neasure tube
1 i mrersed i Refsringyao dighreadd it & stenwthabythe appaghayacsordibgrio theafipdte a LCD

di splay. The..val ue.of. level L2, , before it is shown b i.splay 5, can be
dded T o R RRtSt B e B afTirirS ByAKRomh Wep e Al (g RFESGIaRR val e H =

L1 + L2 difmidlecontfinddeined vedie] Bhor isRBcss vateradd Tighiddbfla SerdibOfiichy bot t om of
vessel 3. According to the invention, the neasure tube 1 1s connected to an

auxi | i ar ynagufactugng Syftem Ansengrofiiecraensuiettubealnisaimangediat a Jevel bl froanthehas t he
free @nd LS| tsjde. v el, 3, _in particular caomunicatin
w th Ehe CAGARE et il the ol sBL SRR ok prelipB¥enaf dplard B E o
connect edonttul device 4, whish eofiprisiet Bletthumicmeins alogRihE e differenck htwédae 20

| atter can ogsen it c%/‘ﬁ_bicablxbg t hereby setti ng}rt e nmeasure tube 1 in
comuni cA18 Sier alue dgtected by Hisprgsshre £ [5OTAN @1SETPH YRSV RICREPTIRSPPRAS ¢ hr ough
the auxi kg ﬁ‘[déaﬁ‘éférerﬁle pié@ﬁ?e,&”&instﬁh@ val o e e df theatRioEtherié Pzgesﬂ{rgfsure

sensor of the control "device ¢ nmeasures a reference pressu i nst ance
t he | ocalSaiskelegtropiptatouiatiop meansidivide then theavalie affthinipiessure diffetencedlyian t he

el ectynoni i On_neans. her.eby substituting..t he.previ.ous st ored

val ue Jof Sfoﬁ%ﬂagzg&lf g'ﬁa'}acgel?lgreop ?3&8’%% &y & %1“?1  OTgl© ?@egﬁﬁﬁﬂeégﬁé’}ihﬂﬁfd ¥'he

el ectri c ThelvalmeZesulting Her daid siividibratortdsponds @k kBdwilemy & tht 16| Idegect again

the pressure exerted by liqui.d 2 onto the fluid contained in the nmeasure

tube 1, ANGPUBAS G TEATYS MhE ] dPETIAE e (g AN To FIRchY P GUPAY 5 el . The

measur e tesR@plk LBODRBspHYi T_Ré){ra)luecd}ﬂé‘&?m}jbéf&éwggh@vﬂj%‘j&itsﬂgi 9, Gnurce 10 of
r. C S

30 conpressed gasses, for instance nitrogen or ai provided with

a val ve Pidedio 2 sierpdielnneuette lqveldsks dorebtdining e revl vaurl el lgh 2anfitheni th a
Uhr Ot i gyl B k8 shihoe BN B nOncioln 4 Y10 01192834 PCT/1T01/ 00270

According to the invention, the measure tube 1 is connected to an auxiliary duct 6 *

which is provided with an electric valve 7 and has the free end arranged inside or

outside vessel 3, in particular communicating with the environment adjacent to vessel 3.

The electric valve 7 is connected through a cable 8 with the control device 4, so that the

20 latter can open it cyclically, thereby setting the measure tube 1 in communication with

the environment for a determinate time pcﬁod through the auxiliary duct 6. When the

electric valve 7 is open, the pressure sensor of the control device 4 measures a reference

pressure, for instance the local or atmospheric pressure, the value of which is stored in

the electronic calculation means, thereby substituting the previously stored value of the

25  reference pressure. After a determinate period, the electric valve 7 is closed, so that the

control device 4 can detect again the pressure exerted by liquid 2 onto the fluid

contained in the measure tube 1, and consequently determinate the level of the liquid
itself.

The measure tube 1 can be suitably connected through a duct 9 to a source 10 of

30 compressed gasses, for instance nitrogen or air. Duct 9 is provided with a valve 11 for

adjusting the pressure of the introduced gas and with a throttling valve 12 for adjusting




its flowrate. By adjusting valves 11 and 12 it is possible to run gas into
t he neasure tube until it slightly gurgles into liquid 2. Wth 21612
arrangenent, the counter-pressure neasured in the neasure tube es Q@My
corr esp@aififiotddst he pressure exerted onto the gas by liquid 2. 5 The

appar at us accord| ng to the present invention preferablm 2%s a t hernal
probe 13, for instance of the PT100 type, which is imersed into liquid 2
and is connected with a cable 14 t.a.the control device 4. One or nore

tabl es of, values proportional to the density or to the specific weight of
| i qui ds according to their tenperature can be stored in the control device

4. By s | r s contained in
vessel g,bqﬁ?eﬁg] e dlﬁlﬁéfgaﬁés a ogi ﬁg%kgss hﬁ‘?aﬁagﬁtgtﬁﬁ MRS ¢t abl e,
accor di tapetumtil heslﬂghﬁlmgurglem irto rhlqalilul Wity Yhis hemigbﬁemﬂlewoﬁb@r Bréssufe -
determ nat e e of denﬁ \é’For spequlé mﬁ@\ﬂg which is then used for
cal cul af‘?‘m‘“ﬁ eIepsuEsstu qiq a§tly SOTEspenels tg, eSHUs EXPTEAnigatPe g@he or nore
t hr esholpg ¢aldwes, in particular five.values, can further be stored in the

15 control device 4. Wien these values are greater or |less than the val ue
of the Ieveﬂ'héﬁpparaﬂéﬂﬁwommgtthdh@prﬁsernlm\mnuomprei’erablly cemprises arthespbndi ng

rodi ot tciai ot SpREDT B PEI0d et ¥ et g Badeifandls °°

pr ef er alsbsmepted vvitle d wbtdua 9l the @bhfirat dB‘vchOtr tOnel or mdrB tﬂﬁést bEwhmes f i ve
ports, to which exter electric or electronic _devices (not shown in the

fi gur e) PreRoFtiozgt fq, fhe, E'Elt&l%irtﬁl thevsneeiic weight f b@h‘i’ﬁaé@ gite dbgih ports 15
h | d |
the contégherslre &8 vé stoTrédaiBStH& Eontieh Qevice Eh%; %@Bﬁg‘ﬂ@ Ilﬁ% 12 sizt}ﬁ(ﬁ[gﬁo val ues

are greater or |ess than the value of qui as to turn
on dP ofte theliqnid 2 tcontaimed mawsséss tithelectonicr aalculitivh aesads ba cbtsio frannect ed to

an el ec 0 5 I ance sqQurc and further
conpr i Séélkgabie H%c@i(}%g T‘/"{l? “{F%Ahé'ﬁh%ﬁ&%w ng 3§W exanpl e a
serial patde o’RSm%&?o@&pe%c%ghd@mchh@hs@ﬁua@%ﬂo%u!aﬁngmeqwe% uigonmputer,
as wel [ 23 a%ﬁqlog%alec}!%/ of connectors 19 and a pair push-buttons 20, the

vvorkmg-o‘P tﬂéa)’explalned |ater. Wth reference to figure 2, it
s seen t haloreibrfache 61 YRR, TP Dirilin'dVR vhRE B Akl IBEEBIRL © val ve 7
alve su or

is an electric three-way v ernat yconne I'hg the 30
auxi¥i aropntrelcdevisect: \Hhmﬂlgset@ludﬁ@:msm er leabthad thaWwalhe bhihe lavel afigenent, it
I's avol qfcﬂnd 2, the control device 4 turns on corresponding pilot lamps 15, for instance of the

LED type, so as to give the user an immediate level information. Furthermore, the

control device 4 is preferably provided with a plurality of ports 15°, in particular five

ports, to which external electric or electronic devices (not shown in the figure), for
20  instance alarm devices, can be connected. Through ports 15° the control device 4
transmits electric signals when said threshold values are greater or less than the value of
the level of liquid 2, so as to tumn on or off said external devices.
The control device 4 is also connected to an electric source 15, for instance a 24V
DC power source, and further comprises a keyboard 17 for data entry, an interface 18,
25  for example a serial port RS-232 or RS-485, for the connection to an external computer,
as well as a plurality of connectors 19 and a pair of push-buttons 20, the working of
which will be explained later. _
With reference to figure 2, it is seen that in a second embodiment of the invention
the electric valve 7 is an electric three-way valve suitable for alternately connecting the
30  auxiliary duct 6 or duct 9 to the measure tube 1. With this arrangement, it is avoided

that the gas coming from duct 9 is introduced into the measure tube 1 when the local




that the gas comng fromduct 9 is introduced into the neasure tube 1 when
the lLlecal 2 0 SE1 2001, WD 01/92834 PCTRTOL/ 00270 -5- pressure 'US Epaﬂ@ured
through the auxiliary duct 6. Referring nowto figure 3, it is seeﬁu in
a thirdwobpelissent of the invention the control devi cec¥hmeponRig ses two
pressure sensors. The first sensor nmeasures the pressure in the neasure
tube 1 as in the previous enbodi rrent; whi |l e the second sensor 5 neasures
the pressure in an auxiliary duct 21"having the free end arranged in the
envi ronment of vessel 3. In the present enbodi nent vessel 3 is a closed
tank, so that the free end of the auxiliary duct 21 is arranged inside the
t ank, mPerlﬁrmﬂ?s‘mﬁr&lﬁO@EhﬂnmﬂlW@Ckﬁaver Wth this arrangenent, the

el erence, PrESIRE o 5k P A bl Aol SORBRESAHTS ¢ e

10 can bthecantrohdevice! lycdﬁpﬁ‘.‘w&d'o pressiueadensors. iThe Nfixst SRS SHEdsHred YEOr € an
electric valve for neasuring .in an alternated way_ the reference pressure

t hr ough PIsEsUES;indhe measure thbe | 85 jndheipreyiopsembodiments, while the\sesond sgmser 22, f or

| NSt anNcenR SERSHE g t n pe or rmre
cables 23 to co%n sg‘?gqﬁg%oéﬁ%e ggﬁ?@&%@/ﬁ&ﬂ@&l&?ﬁﬁ&@{f/gﬁ sensor
sends toemrmnmnttof(ybsseﬂe&/ﬂm&le@r-mtembodmentR'sxghmis aclozed dankgsc thatthe 15 IeveI

a;t lequUI n@ %lhﬁzgkvat 25 @8?‘;)&%?%%&&5’% .? o,fﬂa/ery pure

di sti nguus b@rd:r fwsmmemlgemsm,vmb edfereadt Ressire insideshenG@iady Wadt 2fi Ofor aci d
| i qui ds generally arranged near a rinsing vat in the sem conductor

manuf act thstapge theammesphenceeiologal paesswye and the presshre ingide ﬁhetm@amwubmb | evel
2 t
SENsef %:31 ﬁtb@orﬁ:iﬂﬂ&{sfy mélE; gﬁeg,gso{(h)ﬁqusnof’hgcggsExlfycén?fng{%ﬁngeléclﬁf vl 26}9” nectors

19 and one or to a palr va 28. The
first el murmg\mhmiteﬁi‘atadsww mhr@'uempmkwcﬂ:mugh\thﬂ samettil@t controls the

i nfl ow of ressed. air rom urce 29 to a _ppeumatic piston 30
movi ng t he bdR BB 24 ‘S&Fe‘\/‘j‘f‘ @9?’1 H%?yﬁh‘&“&?“fﬁ ?"F‘f%dﬁ&ta REEHIE he i quid
di schar geraf)¥s cdnBectsd mﬁ% S RYEdrS cables 2336 cdiiectdRCION I8 ®atro devica! ve 28

controls instead the inflow of conpressed air comng froma source 33 for

openi ng dr The dvehspnspr JA Sepdsttp éhe\/%em,rel devie ff Waglecirie ngﬁ SRENE ththe

15 level of liquid 24 contained into a vat 25, for example the level of very pure water

present in a QDR (Quick Dump Rinser) rinsing vat, Vat 25 is distinguished fom vessel
3 which can be for instance a vat for acid liquids generally arranged near a rinsing vat in
the semiconductor manufacturing systems. According to the signal transmitted by the
level sensor 22, the control device 4 sends electric signals through connectors 19 and

20  one or more cables 26 to a pair of electric valves 27, 28.

The first electric valve 27 is a three-way electric valve that conirols the inflow of
compressed air coming from a source 29 to a pneumatic piston 30 moving the bottom
31 of vat 25 for emptying or filling it with the liquid discharged by one or more sprayers
32.

25 The second electric valve 28 controls instead the inflow of compressed air coming
from a source 33 for opening or closing a pneumatic valve 34 suitable for controlling
the inflow to sprayers 32 of the liquid 24 coming from an external source, shown with
an arrow 335. .

The liquids drained by vat 25 through bottom 31 pass through a draining duct 36

30  preferably provided with a conductometer 37, for instance a precision conductometer
produced by the firm Thomton, which sends electric signals through connectors 19 to




the inflowto sprayers 32 of the liquid 24 com ng froman external source,
shownwith an arrow 35. The liquids drained by vat 25 through b?htﬁl@ Eﬁl
pass through a draining duct 36 30 preferably provided with a 200
conduct o283y, for instance a precision conductonet ﬁr igr oduced by the
firm Thornton, which sends electric signals through confaetH82%g (o 2 0
SEF 1004 WD 01/92834 PCT/1TA /00270 the control device 4. Conductoneter 37
is preferably provided with a PT100-ghermal sensor for correcting the
conductivity value of liquid 24 according to its tenperature. Finally, a
third electric valve 39 can be connected to connectors 19. The electric

val ve 39 zod | C essed ai,l . comi n om a source 40
for opening ng&(r}%e%%:eo% !@%éxﬂgét%%\eé‘{gﬁgz ffsgﬂ?{?% BW‘*S%N@ aﬁTﬁﬂ &B’P@l for

devi at i ngenspufier ehredtingthe nenductivity tahe of liquid 24 goddrding ﬁﬁtsttandﬁerﬁtﬁ:?é. n shown with

42 d d ' i ch deli liquid 24 int d
aprayers 30, P, S3biY B Slve D cofdp Gomefiod 19 cipmastars \i The alebiiow r at e
meter, f olve BStaoatal the MR 6f coRigIaledd 430 iﬂageﬁaﬂ% s@h{cgu@?&f ngcher.,

Vi Cce r

whi ch_sends electric signals to the control" ough™c ectors 19.
10 _ 9t AT plesing epreamagc firgermay Salve ¢ suitabledior ddviating liguid Mdtcominglyince 4

' t . [ | ect ' | cul ati 43, which i
he. pr oo o, HERBBANEL 2 UIR SnReS it 3o, £ rcky Cori5pLogb Az, bk (PLO).
for exangelivess WRjuid 2 dgdin IBFAA7Pr.yersi e Delivery a2’ B-prefedanly podtideab! ¥

provi ded with. a RAM ry. 44 in" _which tenporary paraneters, for instance
pressure 3 d‘%o%?fet?rgﬁgg tgngs» flovemetenSiget 25¢%hef the fism Gieorg Figehet,5

cal cul at inbiohiseitls leRéale stinalsitlWidboRoldetipd 8 uhSughtondiElors 1y, L aDl y provi ded i th
t or

a Flash ROM nenory 45 1n which the software ne Wor ki ng of the control
devi @ 4 -andWilhdeferearetpdigure 4y i isseer thatdbscdnrob devicedt cdnprisésthe abw@: - t he

tables o Of Lty or specific,weight according to the
t enper at Enreh?&wtd %{eh’gérﬁg F@%@%ﬁn ?"8% ﬁL‘?ﬂﬁBIF I} the pfeg% Bg‘ﬁﬁﬁmt SRS ur e t ube
1, 20 - ®ipeogrmnmiiile bigid domtlole({P.C)0hf &aRRRMA POC hbdehsHDT LMk inkal ues of
the pil OW@? %3 - 'tglge cl osing and opening tinme intervals of the
el ectricvarves 7; 15 7suitsly -prerided Jgth 2 R“Eﬁ WemeBT 4bfinr whish tempgratyes i n vat
25, - a o@rfmetld A ivslnde pRbsirb énd GBSty MYkl 85 ke Rhsdrd, I 6k dored for
15 calculating the leve] of liquid 2. PLC 43 is further suitably provided with a Flash ROM
memory 45 in which the software for the working of the control device 4 and the
relevant parameters can be stored, for instance:

- the tables of the values of density or specific weight according to the temperature,
- the height of level L1 of the free end of the measure tube 1,
20 - the hqight of the levels comresponding to the threshold values of the pilot lamps 15,
- theclosing and opening time intervals of the electric. valves 7, 27, 28 and/or 39,
- the number of rinsing cycles in vat 25,
- acorrection value of the level hysteresis of liquid 2,
- acorrection value of the environmental or atmospheric pressure,
25 - avalue corresponding to the area of vessel 3, for calculating the volume of liquid 2
contained therein,
- conversion constants of the pressure and/or temperature measure units,
- date and time, as well as
- further parameters useful for the correct working of the apparatus according to the

30 present invention.

These parameters can be shown through display 5, which is connected to PLC 43.




- a correction value of the environnental or atnospheric pressure, 25 - a
val ue.corresponding to the area of vessel 3, for calculating the vol unme of

I'fquid 2 contained therein, - conversion constants of the pre ISP d/ or
t enper at WigRy ure units, - date and tinme, as well agec mQﬁoparaneters
usef ul for t correct morklng of the apparatus accordlng to t

pr esent |nvent|on These paraneters can be shown through display 5, which
is connected to PLC 43. 2 0 SEP 20047-WD 01/92834 PCT/ITO 1 /00270 -7- For
storing further data, PLC 43 can al so be connected to an interface 46 for
renovabl e nenories, for instance -of the Flash kind, or to an external

conput er Foh 5@&@%&&&@%0 43%an 186 bEBAALME @ antifer e BTN @midv2BBAS Ur € t ube
| is carried out by a precision sensor 5.47, for instance a resistive-type

sensor suRgmaEies,sfoninstancsuithy Hlagh kingeorftp apetiernsl spmputerfitongh mtesdihect ed t o
PLC 43 bygmeans of an anal og-digital converter 48. PLC 43 is further
directly or indirectly connected, for instance through optoisolators, to
probe 13, p%ememmefmsprekmmnmedsutﬂtube i iseakdeicout By aprecisior sensor19 and

push- utt 20., Durin he use, the ser tur r e 4 on and
Pt or o 1t Hlo R oREg o PRI 03 Stusts Sishs serstr Ebsiait, ERerfm SRR or ki ng
of the a%é@is‘b%nﬁ&@&r@'m §Pby BRam TSR nalop /AVSRI bétertdras piccqd {sy. the
control device 4, according to the paraneters entered by the user,

cal cul at efyrthegr dm%ommdww@yam@e@dwtm tm@ugib@ptma@atp@vel probe 13 of i quid
2 and r I S. In the

meanwhi | }%?h tslg’rl& ?%t@(ﬁc}:?l@%ﬁé%’éto va%tdp%h an enters t he nunber of
15 the rel evdhiringyhd e, thyusmamnsthécﬁnluelqlnmwrtnnandreatemoughkd:bfbsamase t he
contro|l degvice 4 .opens the electric.val 28 f fillin at_ 25 with
Caut © 207 o ghove R Rarrinetegis B oorgied B febardtis boriinhdp (I EReD5. ¢ he
control dﬁVélﬁr%n“P&ioﬁﬁzﬁﬁ ﬂk@co&hﬁt‘dehbewﬁbammg@o fehavidielets ertéred By @igd er mi nat e
period of tine, after which it enpties vat 25 by openi ng bottom 31 by

means of wien calceletes by means/ef theyaboye desprbedi maihedsthe leyFhednenf liguid 2and hr ough
drai ni ng ﬁ{’b% 1t%:§rough display 5 and/cr the pilot lamps 15.

In the meanwhile, the user can start the rinses in vat 25 and enters the number of

15  the relevant cycles by means of the push-buttons 20. In this case, the control device 4
opens the electric valve 28 for ﬁl]mg vat 25 with liquid 24. When'the level sensor 22
detects the filling of vat 25, the control device 4 closes the electric valve 28 and waits
for a determinate period of time, after which it empties vat 25 by opening bottom 31 by
means of the electric valve 27. If the liquids drained by vat 25 through draining duct 36

20  are detected sufficiently pure by conductometer 37, the control device 4 recovers them
in the deIiVery. duct 42’ by operating valve 41 by means of the electric valve 39.
Flowmeter 38 measures the quantity of recovered liquids 24. If instead the liquids are
not sufficiently pure, the control device 4 drains them by operating in the opposite way
valve 41, always by means of the electric valve 39. Once liquid 24 has been drained, the

25  control device 4 closes the bottom 31 of vat 25, waits for a determinate time period and
starts again a rinsing cycle in the above described way, until the number of cycles
programmed by the user has been reached.

Further modifications and/or additions may be made by those skilled in the art to
the embodiments of the invention hereinabove described and illustrated while remaining

30  within the scope of the invention itself.




20 are detected sufficiently pure by conductoneter 37, the control device 4
recovers them in the delivery duct 42' by operating valve 41 gy neans of
the electric valve 39. Flowreter 38 neasures the quantity of e o R

liquids 24. If instead the liquids are not sufficiently pure, the control
device 4 drains them by operating inghe opposite way valve 41, always by
means of the electric valve 39. Once liquid 24 has been drained, the 25
control device 4 closes the bottonF§%H§ vat 25, waits for a determ nate
time period and starts again a ri cycle in the above descri bed way,
until the nunber of cycles programred by the user has been reached.

Further nodifications and/ or additions nay y those skilled in the

art to tHe enBisthodeiar sonsroliingethe deveh pf 6#%@6@%%6%%’&% (OP® ¥EFSElnd
illustrate gml %th&%lﬁivﬂh%e rgg,ergge},pr n the scope of the invention itself. 2
0 SEP 2004 for controlling the level of aliquid

cont ai ned i n ainsewing oneend qf@smure tubg it 3inwid; t he fol | owi ng operati ve

auct 1 ary: duct ek fdiarf 4RI e Rid T bt ol ARILTD °F,

out si de t hue outsiis élie;vesseRsuri ng t he pressure in said measure tube; nmeasuring
the pressure in said auxiliary duct: determning the difference between the
pressures in t[RFFHENG FRCPIESTHE 18 /Y Pigasure fbes i | | ary duct; determining the
val ue of the deqmkirhg@he rggu&gﬁgélah@m}myqﬁgt of the liqui din the vessel ;

di viding said pressure Ifference by sald val ue_of the density or specrfrc
wei ght of the |det$0mm8c¢rarlat&rercpi)éﬂﬂ%ﬂtemrpssmelmweeme apddnt he step
of storrngthgg,suly P@& of the density or the specific weight of the liquid
into one or nore electronic nenories. 2. Method according to claiml,

i ncl udi ng the gietepminingbe yalue ofjthedensitrap dheesperific weight of the liquid in the

vessel;

dividing said pressure difference by said value of the density or specific
weight of the liquid,
characterized in that the method comprises the step of storing the values of the

density or the specific weight of the liquid into one or more electronic memories.

2. Method according to claim 1, including the step of measuring the temperature
of the liquid, characterized in that the density or the specific weight of the liquid in

the vessel are determined according to the temperature of the liquid itself.

3. Method according to claim 1, characterized in that the pressures in the
measure tube and in the auxiliary duct are alternately measured by a same pressure

Sensor.

4, Method according to claim 1, characterized in that a gas under pressure is

introduced into the measure tube and comes out from its end immersed in the liquid.

5. Method according to claim 1, wherein the measure tube is inserted to position
its inserted end at a selected height from the bottom of the vessel,
characterized in that the result of said division is added to a value of said

selected height.




of the Tiquid, characterized in that the density or the specific weight of
the I'ihquid in the vessel are determ ned according to the terrperature of
the liquid itself. 3. Method according to claim1, characteri zetliShP 1Bt
the pressures in the neasure tube and in the auxiliary duct are
alternately neasured by a sane pressyre sensor. 4. Method according to
claim1, characterized in that a gas under pressure is introduced into the
measure tube and comes out fromits end imersed in the liquid. 5. Method
according to claim1l, wherein the neasure tube is inserted to position its
inserted @gnd aMethodedceordiig tocdighi lfhﬁmdﬁxb&hb@tepmﬂeaboﬂiﬁpﬂtéeﬁiﬁﬁd to
characterized Ln that t he result of agid lvis'on ii’ ad ed to a val ue of
said sel SEPOsRheLiS; isEsure; gdspesitioning B 3R O8r HOKG! £ MOPai m 1,

i ncl udi ngg;ggmggm plYie PRdsfige.t he |iquid to at nospheric pressure, and
posi tioni the auxiliary duct to be subject to non- pressurized
atmospheric pressure. 7. Apparatus for controlling the level of a liquid

contai ned 4 n aty havi ng
one end i r?msr sed’lp ﬁ%f hi g*??‘aglhﬁ lgorﬁbgglh@g%‘gﬁﬁﬁjew ce p#{?\gnv%iée*’gew th at
| east one wiiets somprise nsmeasorentube heving ones andl immersed mto tthibdiquidhanded n sai d
control devic s. al so. ‘grow de w.th an auxiliar t arr.an g outS|de of
the |iqui FONESqgvies pravided) e%sélo%p{eﬁs&xfedgn%o'r ’ER"& egéogﬁgr@: T,
sensor forwpdeasuring the pressure in said auxiliary duct, elect ron| c
cal cul ati on neans for calculatlng t.he differepce beHmeen the pressures in
the measure tub¥hessin sgif copol deyiee iy alpq Proyided wath apeupilisly dust ag ing said
pressure dyfifi@ GNESIYMiA, Qaﬁ%xm&yfma%eﬁ@' bt or%tslda%éi@e@n tasefor fdie speci fic
wei ght of the [iquid, and one of nore €lectronic nenorjes which can be
read by samgasyeng thextpressiresiansnid anxilienyt ductzelectionic; paigulationgmeans s ar e
stored | ”t&lé[@fl ORE fffer &h' bR PréssulP B theeadbre ABIUA! SuRCCOT i NG
toclaim?7 ar cterlze |n at the control device iIs

auxiliary duct, as well as for d1v1dmg said pressure difference with one or more values

of the density or the specific weight of the liquid, and one or more electronic
memories which can be read by said calculation means,
characterized in that said values are stored into said one or more electronic

memaries.

8. Apparatus according to claim 7, characterized in that the control device is
provided with one pressure sensor only for alternatively measuring the pressures in

the measure tube immersed into the liquid and in the auxiliary duct.

9. Apparatus according to claim 7, characterized in that the control device
comprises a first sensor that measures the pressure in the measure tube and a second
sensor that measures the pressure in the auxiliary duct arranged inside or outside the

vessel.

10.  Apparatus according to claim 7, wherein a thermal probe is immersed into the
liquid for detecting its temperature,

characterized in that the control device is connected to the thermal probe to be
and that the electronic calculation means select from one or more tables stored into

the one or more electronic memories at least one value proportional to the density or




provided with one pressure sensor only for alternatively measuring the
pressures in the neasure tube imersed into the liquid and in thq;O =p 9
auxi liary duct. 9. Apparatus according to claim?7, characterized i'h hagﬂ&
the control device conprises a first sensor that neasures the pressure in
the nmeasure tube and a second sensor W0hat nmeasures the pressure in the
auxiliary duct arranged inside or outside the vessel. 10. Apparatus

accor di ng t @ thé speBifié, weight bEihe liquitaecotding Ry 1he enperangeref the diquidtdetettee¢ | i qui d
for detecti F%i& tenperature, characterized in that the control device is
connected t eTRal “probe to be and that the electronic calculation
means select fromone or nore tables stored into the one or nore

el ectronic nmenories at | east one value proportional to the density or 70SE
P7OU 10 tolihe Apparitis accpeslinghto eléimt Recharagterigedsinc hatthegcontyok devicecisper at ur e
of the Iiqui : J I . I rding to
claim 7, ongiydl b ieaton? Bblep BTBRipE 18 drne GRRELELHDLE67REL' 01

| east one dekgkayc datoulasibowieasy. t he | evel of the liquid calculated by the

el ectronic cal cul ati on neans. 12. Apparatus according to claim?7,
characterized in that the control device is provided with one or nore

external el qgfri Appiratfd G6oFdRiY fo ElGivt T ehaMiteribd A tHaPERScoMAEl dévidedisone or
nmore el ectronic nenories are operable for storlna one or nore threshold

val ues, and Prayided $vithcong|os sore enternal slastricarielpgtrorie devi¢es apd plotdamps gndt he one

or nore “ex f Lyl “F‘g& | i e pilot
| anps accor iﬁﬁgﬂ% gﬂsnglfedé lécﬁgﬁgsrﬁ% \E/g'fyu@ggg}r{fcﬁ f%toﬁgeei 20\73\%8?{' %Sﬁgrdl I qui d.
13. Appar at wslues; aod dhatgaidoeledtmnion calcutakian andass bure ddnior dffishe oecorcmnter ol
device is provided with at |east. onednterface f.or,the connection to an
ext er nal copatier et bheyBheon® Hebie@HE s Uk r Bl wift S af PR o 80 1
that the conhresholdhaatics @nd to thedlewdl oflhd liquidh a keyboard for data entry. 15.
Apparatus according to claim?7, wherein said at | east one vessel conprises
a vat having a level sensor for detecting the level of the liquid

contai ned i n3t he ApBhratus according to claim 7, characterized in that the control device is

provided with at least one interface for the connection to an external computer.

14,  Apparatus according to claim 7, characterized in that the control device is
provided with a keyboard for data entry.

15.  Apparatus according to claim 7, wherein said at least one vessel comprises a
vat having a level sensor for detecting the level of the liquid contained in the vat,

characterized in that the control device is connected to the level sensor and to
one or more electric valves controlled by the control device according to the level
detected by said level sensor.

16.  Apparatus according to claim 15, wherein a pneumatic valve is provided for
controlling the inflow of the liquid to said vat,
characterized in that another of said electric valves controls the inflow of

compressed air for opening or closing the pneumatic valve.

17.  Apparatus according to claim 15, wherein a drain is connected to the bottom

of the vat and a delivery duct is connected to the bottom of the vat for recovering the




characterized in that the control device is connected to the |evel sensor
and to one or nore electric valves controlled by the control device
according to the level detected by said |level sensor. 16. Appar @u3EP 200
according to claim15, wherein a pneumatic valve is provided for
controlling the inflow of the liquid, ;o said vat, characterized in that
anot her of said electric valves controls the inflow of conpressed air for

openi ng or,, closi the pneumatic valve. 17. Apparatus according to claim
15, wher eil}‘ﬂ“ga‘ﬂrtﬂ‘?g}‘?ti @%%ﬂw@mwnﬁ%vab@tw provided faridiresting theliquiddel i very
duct is Capf @6 iR BolBnitishia Waab uld aiti Bt 1oL adiEPNGEI N9 the 2 O SEP 2004

11 liquid in the vat, and a three-way pneumatic valFve is provided for
directing the Ichasterizeddnithay one anothen of srid electrio valses abntrals thecinflow afr ai n or to

he deli o | ' N f id el [
val ves. conCrBandrRRoRE sy ok BBy Bp AR T ng o I osing t he

t hree-way pneunatic val ve. 18. Apparatus according to claim17,
characteriged in that said. drain connected.tqQ, the bottomof said vat is
provi ded wth zfppé) c"F&‘?@‘_PErm &lamglé]ﬁgera‘ftsf} dn E’éhi%itimnorew@&d_ 199

Appar at us the Gofsth NG saill ¢Atak PrdvidedoRM a%ﬁ&ﬁ&&&térrbohﬁ&kd%':ﬂf dehitofer y dgCt

IS provi d%g,vm'th a flowrate neter connected to the control device. 20.
Appar at us ¥8rding to claim 17, characterized in that the el ectronic

cal cul ati on neans conprise a programuable | ogic controller provided with
one or nore nenories in which tenporary paraneters for the cal cul ati on of
the | evel B: t Keppatdtepuacgordingf tovadaim 7 rchéraenved ki nigt chidtdetliverpducols devi ce

and the rel ey Ik par.anet er an be stqored. 21. Apparatus according
to claim Z%S% gegr%a?é’% (gt acg{megﬁg?q,@gggptroig%?c-, ses a vat having a
plurality of valves, and electronic calculation neans to turn on or off one
or nore external_electric or el ectron| evi ces and/ Qr ope qQr nore pil ot
| anps acc%(ﬁdi RagR aiaﬁcqxﬁlf’gs}?o!cif“vahﬁegh%rFB‘?t‘ﬂe_an\Fg? dectropis | i qui d,
]ghfllr act erié@fﬂﬂdtiﬁntrhﬁns cBfipelse/@ phdghinat & TR ESnoREPrb Pifed WthUne G € Of the
ol | owi ng val ues: | | .

g more memories in which temporary parameters for the calculation of the level of the

liquid, software for the working of the control device and the relevant working

parameters can be stored.

2].  Apparatus according to claim 20 wherein said at least one vessel comprises a
vat having a plurality of valves, and electronic calculation means to turn on or off one
or more external electric or electronic devices and/or one or more pilot lamps
according to said threshold values and to the level of the liquid, characterized in that
said working parameters comprise one or more of the following values:

the tables of the values of density or specific weight of the liquid according to
the temperature,

the height of the level of the free end of the measure tube,

the height of the levels corresponding to the threshold values of the pilot
lamps,

the closing and opening time intervals of the electric valves,

the number of rinsing cycles in the vat,

a correction value of the level hysteresis of the liquid,

a correction value of the environmental or atmospheric pressure,




the tables of the values of density or specific weight of the liquid
according to the tenperature, the height of the |evel of the free end of
the measure tube, the height of the |levels corresponding to the threshold
values of the pilot Ianps, the closing and opening tinme intervg Hommthe
el ectric valves, the nunber of rinsing cycles in the vat, a correction
val ue of the level hysteresis of thelRiquid, a correction value of the
envi ronnmental or atnospheric pressure, 2 0 SEP 2004 12 a val ue

correspondi ng ovalueorespendihg tdithe\absasofithe Ve3tel Cfot calbwldtingahé helueloge of  the
liquid corlé '.ne@ thereitB, conversion constants of the pressure and/or
t enper at ur em goniaingd thereing nq  date and time. 22. Apparatus according to
clai m 20, ~char ghwkide Borstnishett thé fb?esaﬁ@%ﬁ&igfte&%@éﬁﬁe mitadhre LS %Egave- type
sensor which is connected to the programmbl e IFogic controller by means of
an anal og-dﬂegﬂnﬂéﬂmeeonverter. 23. Apparatus according to claim 21,
characterized in that said working paraneters can be shown by the
programuabl e | ogic controller on the display. 24. Apparatus according to
claim7, viereiAppwi dccarding to elaik p@) charatterized i thahthe ipressype sshsotriea and t he
pressure in.sai.d auxiliary. duct is -pressuri zed.at nospheri c ressure.
25. Appar a‘fﬂi‘%’f"%?fp"cs‘?{??'or"ﬁ"ﬁg“t°ﬁ%“‘i°€°32‘f’ ‘F%%’Wﬁ?qae e SpotEailer rl?gat | east
one vessel meansof aharlugligitt Sorivei@AsSUr e t ube having one end i mersed into
this liquid and a control device provided with a single pressure sensor
connected to said neasure tube, wherein said control device is al so
provi ded wi h paratld | idic nged htﬁ‘ﬁl{leﬂ f €oatd Ol L: osai d
auxi li ar yv%'tct %b%i ng él nag‘igd(s%lqgr{ooggag‘?dgﬁvgsse ) Zggi@ él?aﬂg?aked qg%]ﬁlsn r operable
f or measurpargmeters can eesshowa bilthecprograinmably lagic coptreller on thelsisplayd i n sai d
auxiliary duct, electronic calculation neans for calculating the difference
bet ween t he

24, Apparatus according to claim 7, wherein said liquid is exposed to atmospheric

pressure, and the pressure in said auxiliary duct is non-pressurized atmospheric

pressure.

25.  Apparatus for controlling the level of a liquid contained in at least one vessel,
which comprises a measure tube having one end immersed into this liquid and a
control device provided with a single pressure sensor connected to said measure tube,

wherein said control device is also provided with an auxiliary duct arranged
outside of the liquid, said auxiliary duct being inside or outside vessel, said single
sensor operable for measuring the pressure alternatively in measure tube and in said
auxiliary duct, electronic calculation means for calculating the difference between the
pressures in the measure tube and in the auxiliary duct, as well as for dividing said
pressure difference with one or more values of the density or the specific weight of
the liquid, and one or more electronic memories which can be read by said calculation
means,

characterized in that said values are stored into said one or more electronic
memories, said apparatus including an electric valve connected to the control device
by means of one or more cables arranged between the measure tube and the auxiliary
duct, so that when said electric valve is open or closed said pressure sensor measures

the pressures in the auxiliary duct or in the measure tube, respectively.




pressures in the nmeasure tube and in the auxiliary duct, as well as for
dividing said pressure difference with one or nore values of the density

of the specific weight of the liquid, and one or nore el ectroni i es
whi ch can be read by said cal culation neans, characterized in tﬁgg?gﬁhd
val ues are stored into said one or ngge electronic nenories, said
apparatus including an electric valve’connected to the control device by
means of one or nore cables arranged between the nmeasure tube and the
auxi | i ary 26ductAppaetus regeording o slaind 25, eharagterized iy dhat ghe pieasuss tubedsed sai d

pressure ' Y=Y ..in the
nmeasur e tﬁ@?‘%’gg@?ﬁ {li@gP{/.E&EN@E@E&%%OBQ&g%@%%%%r%‘ttﬂg&gg@%?di ng to
cl ai m 25, vaharfacadjustingdhd pressheet oftthe introdisoed gat aakewitls a throtilimg-valvk foo a sour ce
of gas unda?r gre_iggre t hrough a duct provided with an electric valve for
adj ust i ng PHEDE LY B the introduced gas and with a throttling val ve
for adjusting its flow rate. 27. Apparatus according to claim 26,
characterized in that said electric valve is a three- vva?/ el ectric val ve

Y

al t er nat el - corfirperaHipeetTdingge slhaine 26, abaragierired; i dhad soid elpetrichglvedas under
pressure %&%ﬁ?&%ﬁ]& \gz{l\ye] Q{éﬁ{atelyzgonn@&iﬁglrtﬁé Heashf wEOWith td dRYof B | evel of

a liquid contal east oOne vess I ch conprises a neasure tube
havi ng onegasmdddrpresswedr therexilidry dudti qui d and a control device provided
with at | east one pressure sensor connected to said nmeasure tube, wherein
said control device is also provided with an auxiliary duct arranged

out si de of 28.he Apparttal fos esmirotlingithe lewsl off adiquideiontined in atdeast omeutessetle t he

vessel , a sensor far neasuring the, pressure in sai.d auxil.ia uct,

el ect r oni cf”glﬁf’cﬁ?mf‘??na ReARLe F‘g’ﬁ haﬁﬁ?c?ﬂeaﬁnprfa‘_"fﬁggdm"f 'g’?seh%‘ﬁé \éﬂ‘?\ﬁeen t he

pressures tdhtlol@evigasrgvided With 28 Medsti dhe iphéisurd 8iisbt eunrediéd-fo, saitmeaslde as for

dividing said pressure difference with one or nore values of the density

or the speEHbFai c weight of the liquid, and one or nore electronic mnenories
whi ch can be regflerbin saf chnfdl GAARLS Alko ProVided Wit puR Glolhidrg et drabfid  sai d
values are stored into said one or nore el ectronic
outside of the liquid, said auxiliary duct being inside or outside the vessel, a sensor for
measuring the pressure in said auxiliary duct, electronic calculation means for
calculating the difference between the pressures in the measure tube and in the
auxiliary duct, as well as for dividing said pressure difference with one or more values
of the density or the specific weight of the liquid, and one or more electronic
memories which can be read by said calculation means,
characterized in that said values are stored into said one or more electronic
memories, and the measure tube is connected to a source of gas under pressure

through a duct provided with a valve for adjusting the pressure of the introduced gas
and with a throttling valve for adjusting its flow rate.

29.  Apparatus for controlling the level of a liquid contained in at least one vessel
comprising a vat having a level sensor for detecting the level of the liquid contained
in the vat, a pneumatic piston for opening or closing the bottom of said vat, and a
measure tube having one end immersed into the liquid and a control device provided
with at least one pressure sensor connected to said measure tube;

wherein said control device is also provided with an auxiliary duct arranged
outside of the liquid, said auxiliary duct being inside or outside the vessel a sensor for

measuring the pressure in said auxiliary duct, electronic calculation means for




menories, and the neasure tube is connected to a source of gas under
pressure through a duct provided with a valve for adjusting the pressure
of the introduced gas and with a throttling valve for adjustinpgisggfj ow
rate. 29. Apparatus for controlling the level of a liquid contained In at

| east one vessel conprising a vat h Xi ng a |l evel sensor for detecting the
| evel of the liquid contained in the vat, a pneumatic piston for opening
or closing the bottom of said vat, and a measure tube having one end

i mer sed calewatinge the; differeneg, hetween ther presyiessi Weths mpeasHetubgapd, 18tthe cast one
pressure n SA ncVaSH &l bid vaRiat r ol device
is al so p?g*\}?%gg\%' f&ﬁg‘gﬁgathg?]??ggf E%%Pgﬁg?d ou?gigglzag‘% thegl i quid,

sai d auxi lof ahe density drethegspecific decight ofuthei igmid, handvenss et nmwre elestyoni€ or
measuring the pressyre in sai,d auxjliary. duct. el,ectraonic.cal cul.ati on nmeans
For 2 0 sisases ek San B P by Cou el it Bhane “uBreelBed pCBaf 10 06 1
the neasu ﬁ‘?s‘m stofed ihtbhstahﬁonew:ﬁoké aéQtroditth emc&]gs,wﬁidl cg&ﬁolfdewicdbvihﬁi ng sai ]g_
pressure difference with one or nore values of, the nsit r e specific
wei ght of G°RRected aisaid layel septer ad haying %Pégtmqsﬁge@cmﬁaﬁﬁfﬁﬁ _é%'*wﬁ%ﬁycan be
read by, Sahdlodilofathvite!dBbriRE the VA RfckRE b7 SMld \delRtforsal d values are
stored into said one or nore electronic nenories, sai d cont rol device being
connect ed to saharadtenasd in dhat one af gaith glecwiy valnss dy a tweeway eleetric valval ves
controlled h I V] or dj he. | evel detected by said

| evel sens‘g&?!h% "gg’g’gﬁﬁ@?g&ql nmfrﬁsggg%géod%wg%&&hgﬁg{g ric valves is a
three-way electric valve which controls the inflow of conpressed air to

t he pneunatic piston.




