;| }e3eg: dL: *6T: ?HLV O O1/9283. 1 PCT/I1TI11/Q(1270 The present invention
relates to a nmethod for controlling the level of liquids, and in particul ar
to a met hag@d @hagsscan be enpl oyed for controlling the |evelp@firioimusres 5
contalned in vats with free surfaces and/or tanks under pressure, for

i nstanc hose present in the sem conduct or { ﬂ ‘“mm ystens. The
present |nvent| oﬁuﬂmmm Iﬁmml{% ' to an appar at Wm mlwu ng out said
nmet hod. Apparatu olling the level o Wods are known to

conprise a control devwiipe provided with a pressure sensor connector to a

nmeasur et UngRETITED $adD iAPRATEA TOS IFORICHONTR OBLBOOTRL L Y ELTOR [YalIeseasur ed
by the pressure sensor, divided by the value of the density or specific

wei ght of the liquid, determined its I|evel. However, these known

appar at uses prgyi ge%eﬁ%ﬁ{feq{ﬁo{m%ﬁlgg ?cf nllq & o?%oxtltlc?lhﬁgltheel%}féﬁe Q lf%f%%g Sgdt he

pressure sensor rnriuence ocal pressu t he

atnnspherhpp@m@a&uﬁezonmbwduma:aﬁﬁssquﬂbﬁxﬁﬁﬁaﬁ%ﬁoungamep%aﬁ&ﬁTBun@lCh
Can Vary during 15 the tine. It is therefore an object of the present
i nvent onCeBaiBEGVR detsa Wikt FRsds e ANHph AN UsIdplh prassner B1T| insgnach 08¢ qui d

evel . Whhebune uld spubsomebisudhoadaniags. BR800 sotuks, aghigyed

~~vmth ures o

speci fi edtd an gipaiamslioangrfng bﬁ?spﬁkmet\hedl y, while other features are
specified in the 20 renaini ngl clainms. Thanks to the neasurenent of the
pressure i11 ARPEARISE HE\ontietinader 1eych Heligtrctiedion torconmsise @ @it

di fferencgomkd by Pé)tvtft?edp\'ilﬁﬁﬁ 1Esslift deliorBARKEL W F%ea‘é{i‘x o % hat.ARd ik ke

appar at us acco present 1 nvention allow ai'n measurenents
of th&dli Gaguwid tb (bvebmmiteel Eh@mlselaﬁemﬁmed e thenosmurrathodsiiaiddd appar edluses. 25

Accordi ng n _advant ageous. as t .of e inventjio t he apparatus can
correct tP#@l @811%3’ YSPEREC & 8&?18111‘13%3?@‘?’&1“9\@?‘ 5?1 gk the |iquids

according to Hfa%(felt %HH%@'H}B»%%PpﬁQmQé §i8viddrd, f%rxuhsrfergs\{mﬁ R TRESHLEMENt

preci sion. According to anot hef' advantiageous aspect e I nvention, the

. appar at uslmambcébpﬁwnd%dw\mmem alesnﬂgdleeqbbgslmjowlmsme fn dxamiilh bamhe

electric val ve, for alternqalﬁ Y measurin the surelnth neasure
h GSW?

tube and PHQSRECTIRRIFISULTQF HY £ AR URRPLRY PhIGTHEAN AR AR Rr i ng

- costsjareygdegheased and errors due to nmeasure WO Ul/ 9283-t -2

PCT/ 1 TU / UU27§ 1 differences with a further-thez pressure sensor are
avoi ded, t is therefore an object of the present invention o provide a method and an

apparatus for controlling the liquid level, which are free from this disadvantage. Said
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

20 remaining claims.

Thanks to the measurement of the pressure in an auxiliary duct and io the
calculation of the relevant difference with the pressure in the measure tube, the method
and the apparatus according to the present invention allow to obtain measurements of
the liquid level more precise than the known methods and apparatuses.

25 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.

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

30 measuring the pressure in the measure tube and in the auxiliary duct. With this

arrangement, the manufacturing costs are decreased and errors due to measure




According to a further advantagenus aspect of the invention, the neasure
tube of the apparatus can be connected to a source of gas order pressure,
so as to wmEasunresd he counter-pressure correspondi ng to thepErassMELoeXErt ed
on the gas by the liquid. Wth 5 this arrangenent, it is avoided that

noxi ous vapors released by the liquid can reach the control device through
t he neasure tube. According to another Zadvant ageous aspect of the

i nvention, the apparatus is provided with electronic nenories and

cal cul ati on nmeans which sense for determining the liquid |evel and for
control I'i agrdiRes diGY LA BRNRMBARE 3rc A2iMl | as other useful 10 _
paraneters for the correct working of the apparatus. Furthernore, with this
arrangenent t hecadpmr ataBirihecolvdiiagequs aspret pf Ssenvelitiouetheinoease@ntube f r ol

not only the level of .the ligujd contained in.a vessel, belt also the

wor ki ng” ofteceepftils G i onp il B, £ AL BEkhealidlr BRTRL sod8ed wfindieufie

appar at us chisit@rpleyiedcdiiesporsiig eOM@UstRuraBMtaGhUNE ks BY She Myuitd WheK
decreasi ng the manufacturing and mai nt enance costs of t he apparatus, said
el ect roni Bugarsigoaabnt isgypisicd dipl aavians yyevesiloased g illg liqHd gapreaphdheabl e

| ogi c CO”E&Rf1%%v8%U%Q§%¥ﬂ8“ﬂm§h9ﬂmeWhiCh can al so be connected to an
external conputer Tor e renote control of the apparatus according to the
present i nventicomdifgutd hasthadyanihagesusaashebieat uhesnahtibhe tiigebfndatands t he
apparatus according to the 20 present invention will be clear to those
skilled i Aroviiedapiil eleghpiip dngugtics iinf Galgalaipp apanm o/ Hdnser Yo dor idgisredyes i pt i on
of sone e ' f. W th: reter . s ] : |

wher i n: - IRpRpIR by RS bl S b b OB BB
appar 8t uspaenetsds nfprt thet herpete senkingnwénthiconpp@stus. fHuglean@es hoits &his
schematic view of a second enbogkgent of the aPpa[atus according to the
present i AVERCTIHG-e PRRFEUSACAEIRE P ECHBRENT HEVGIERD 62 GOt nat SiBdle nent

of the aPRALALHMAGLANLoRGitA ihNEYRLES BN abBENWoPRN: offd BHGR: 4atNEYP 2
schemati c VIEM/O% t he appar at us o? figure 1 corrected to a r|%5|ﬁg vat ;

. and - figlintheb dshmase af shhenss ivhon dw afpatdtes cortmpblycdewi e eseoficdrdector
appar at us_of gigure 1. ~'4'"0 01/1283-1 -3 PCT/ITUL/UU2711 Referring-illg

to figur eMPIHAFIHINESEAAMt hat t he apparatus according to the first

- enbodjgrent  of pbN@ed DG HRNMARIRINSES and) nfhiliBOMBe WBMs 3f TBASHSLathidP&;d _

immersed in a liquid 2 contained in a vessel 3, for instance a vat for acid

| i qui ds ofleelrauei @dndhivnomeasn ofmetluatiiagponsiyt emsisinn engregrameblredsgic e t ube

1 is arranged . at | evel L1 fromthe bott om of vessel 3. while. t ot her

end” 16" conBeueh of gredtiuitud "B 85 ReP Ph SBele § 2B S Pur ot vt o

conpr i sestiRliegbtdinGoNBRAS a4 McbAting hehdpikateneatibget ween the pressure

val ue detected by the pressure sensor and a stored val ue which corresponds

to a |ocal reFuitknodvprtesssne feqtwes phiveanebodauhihetappaabis\igtading totthe

at nospher | r.e. gl | ect i cqcal.cul ation Vi hen t{ he

Vel uehby b A IRREE oTf B R OR AR R L AR IR dpihbe

propor t i onal-litmitihd eestepsion bl ebmecerhbelimp@cihbicof wailghdfereficd togttiedatbachddhe

val ue resulting fromsaid division corresponds in a renown way to the | evel

L2 of thedi3¥iRgsoheteliieasure tube 1 inmmersed into liquid 2 and is shown by

a di spl ay_ 5¢ r I S it is

shown by dig%%%gﬁgﬁqggﬁﬁggngggggwﬁgHZ¥EE%$§3%®§ nggaé§¥ﬁ%%§ é@éﬁkgaf, for

obt ai ni ng tthe preseht maéniwnH = L1 + L2 of the

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.



15 level of the free surface of liquid 2 fromthe bottom of vessel 3.
According to the invention, the neasure tube | is corrected to an auxiliary
duct 6 ' W éfboksy provided with an electric valve 7 and hascfpeihigg end
arranged inside or outside vessel 3, in particular conmunicating with the
environment adj acent to vessel 3. The e|lectric valve 7 is connected through
a cable 8 with the control device 4, sothat the 20 latter can open it
cyclically, thereby setting the neasure tube I Il comunication withwith
the environnment for a determned tine period through the auxiliary duct 6.
When t he el ecRefariugl toe figuies 1ppens sebie thate dsungpaeiNs odccoldiidigo cibvt fadt
device 4 measures a reference pressure, for instance the | ocal or

at mospher iEpf g pEiherpeniian gampses I p KEWP ragadheaguiciihb MBRgsed dhp c

cal cul ati g ufﬁeﬁ%ntaﬁl@@ru??}%%épyfoﬁ BhdiRe L@t RELY &"‘l‘xﬁhﬁﬁs %tf%rs%qné’cﬁ'ldﬂﬁto?f the
25 reference pressure ter a determ nate erloé e electric valve 7 is
cl osed, smanh&ctiting syemehr din ahe\wif tlee Measne tiébdcﬂs aagagdal dlhdepslddsivom thxert ed

by qugld 2 ont ed ill measure tube |, an

consequentP{odet é’reﬁ%ehét 4 ﬂﬁeh {;@I engyis tcﬂ’e‘]elC JPd‘ ESuFG SenqpfAniugedbat ube 1
can be suichaBlieRBNEGHE, EAhANH e%oﬁibﬁﬁE 1196%‘119 c§10§19Hﬁ«9 ﬁle]tgffal eng’é)bamﬁ essed
gasses, for Instance nitrogen or air. pr ovi ded a valve 11
for adj ustﬂwrlg@%luee mlefs ém@ecbby thelmessmterwnhm edd ga&m ethdalwé tvhlc& cbh egidnlds ng

val ve 12 ftor1 1 Z c% 83 4 4 PgT T d#%té 27U its flow rate,

By adj ust i-hf) it gy lﬁﬁ%‘“’fz ltmsi Tpossd BP E%F 49 MOTPSICHE e s ur e
tube unti |Saidt cl8dth@id EMcieH @BarlsHiBidk ekl (e Zalu¥Vol ik le%su% [RRIENRYy ot he
counter-pressure neasured in the nmeasure tube 1 exac éy corres ondln

t he pl@ssgioecdexane sdidnisroprsliges thyhd depsity o2 Lo SheThscisparigh la@tudrm ng to

the prese ent i mpriSes he st ance

of the. P06 Ay S i EREE R SETBH R e R a0 6 et it h e

cable 14 tig #dios 0Nhicakurd@WdeC P iidmefIBe iab Ii@{de? tbadkeshodn vabWgplRr opREti onal

to the density or to the specific weight of |liquids according to their

_ tenper at urEABRIA aeCRtBsrdey. Mletvrﬂrblecﬁdt:\reéitildb@ﬁowias siRyvisly é’épiahg ctiebe abl e
correspon Nessel he

caIcuIatlgcrll&%\etar%"ssﬁme(Eb ufegﬂﬂgr%ﬁgt |§ht Q1nn°§%%%? ﬁﬁeﬁj % %gf%g@Fate

- measuned Ihyvel GRtht et sRlfageraabguild, framdes Bstidmar ecseéllue of density or
specific weight, which is then used for calculating the level of liquid 2
in the above é@gelrdm:seta th%ywe%m@ﬁlerm?aéutweew ep1pseigd fo an thpaw.d@m @r five

val ues, C%thU[St @%ﬁ/lcp: \%ft lé id Q/@X%ts{]%ﬁ{l]tl{agllhéj 'eceefld Bd'l‘%%gt ntlé}gé % val ues

are greater or Ss t he val ue o evel he cont r ol
devi ce 4 hutmzleomssed)B,r1esnactrmhilangomnhmtcahagrpmlmﬁe e1fmroxmt adjeenofo tdse:113ED

type, ive the, user an iate level informatian. Furthernore,
the cont rgﬁea@s?t@e\' qglquoefleqi% U@g&ﬁ Il Wit ﬁh%lcwlg? deyiegop therthe 15
in pappi cul@r cf 31?@1?19 é:(\j%lg%allgloth%b etﬁﬁ R Rea @Futbg CinUonfh@HEAQRI KigdleVi ces

{not shown 111 the T or I nstance al arm devi ces, can be connected
Thr ough péret swvilhmehiefor ondatoinigey iice plmioriathmmgh she hwotwnyahsl gndltenvhen said

eSOl G LSR8 PSR SR ML O AT oYl al L

al so connggk@fle t By HktRlcE T IoBal R WEBspheric hRssirBSthaRaRe &1 HNcIPs PR
source, and further conprises a keyboard 17 for data entry, an interface |

g, 25 for thexdegiroaicacaatitEn pens, tﬂaeebszulmﬂhm@rgs prévsoushheorsdrelictdfdhe t o an

push. ot ¢ Snees Dienle g el Rddd BRI ER R FuBRP Sulfihe

ref erencechrdii @@ 2, cdnt déiSctSEAM ﬁllfﬁiﬁ)ldsglﬁeaex‘éﬁé@nﬁ' afBed s ted e
invention the electric valve 7 1s au electric three-way val ve suitable for

al t er nat eF9teidphde thagpensies 8beduxnd icanseduenty dotermivuie ttholavel ehidenkgdr e
tube 1. Vméaﬁthls arrangenent, it is avoided

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 iniroduced gas and with a throttling valve 12 for adjusting



that the gas comng fromduct 9 is introduced into the neasure tube 1 when
t he | ocal 1'4"'0 01/9283-1 -5 pressure is neasured through the auxiliary
duct 6. PG 6110284, ( 1270 Referring now to figure 3, it is sgeftpdbihn a
third enbodi mrent of the invention the control device 4 conprises two
pressure sensors. The first sensor neasures the pressure in the neasure
tube 1 as in the previous enbodi nents,-4vhil e the second sensor 5 neasures
the pressure in an auxiliary duct 21 having the free end arranged in the
environnment of vessel 3. In the present embodi ment vessel 3 is a closed
tank, so §Balow Rfe.MBLadRThOballdie) 12k 12 & ¥ pﬁ')gﬁﬁle?té 1l11§ a4 1Rp9Rd rﬂe@ﬁhge the
tank, in the enpty portion under its cover. grrangenent t he
referencet@ﬁewsunéﬂuﬁ@wdauyh@nmmhqumb@yWﬁhdmszhang®naﬁmbe@nuefbpemmue

at nospheri c_or cal press |nS|de asur.e tube 1
10 can be EanEE dofe e AL e A0Ee ARabor Rt o Tt bt s et an
electric %9hxﬁufnr nmeasuring in an alternated way the reference pressure

t hrough the sane tube. In figure 4 it is seen treat a |evel sensor 22, for
di stanee a seddomppiatys @cm@wgtw dher pisagnt lireengom readereblyt qwmug;hs ertbermwl rmr e

Sone’t 2o pleber PR iR & yrEr ERIBIR o8, Siine il s faud TR 8l e

of Ii qui dcadnheerat aithed Chlﬂé 014atd/ ate 28ntrdl odev@eaPRAe tdiembRY edbi&f oF ehliepur €
water present in a QDR (Quick Dunp Rinser) 1'1115111g vat. Vat 25 is

di sti ngui SFEErEeEnte dbe elongiynar dn (BarsPBRifie o cibhis phdigsida asserding tactheir
liquids gen EIS&LM &‘hrbae”sg@%d NeHe c%%lﬂb[‘ﬁéxﬁ& Xaé %]ectd?l% tﬁﬁgbgeog&%*{sﬁﬁ?nq ing

manuf act uri cordi e sl Fansm
sensoit022jo ﬂhﬁllql@dhar@)llltaﬂl&?ﬂl mareéses entls @émﬁlrd @lsilghal 1ﬁedrfsr@ugjbtﬁ@rﬂw@t ors
19 and 20 ane cables 26 to a pair of electric valves 27, 28. The

first el ediis r?@?%a?%ﬁﬁg fq %wéeltllf*ﬁlaawmasg} cddbrthe heanol pbai 3. Aotatsisligate he
i nflow of | a%rfea&gg o?fsﬁec?i%q’v@%%l{ R\qmlﬁs%ﬂéf{&%d%@ (fa;l)cu?at %H%hp?@gqﬁﬁ@n .

movi ng t he otton1 vat 2571 6r ‘e In t Wt i quid
X discharged1bﬂnamevedmmnbalwpyayers 32 25 The second electrlc val ve 28

controls instead the i w of conpressed ajr corning froma source 33 for
openi ng or cl G4ERY n&’f?)ﬂ '?P%ﬁlcdi‘@ I4esy 1\'}é’aBthuf‘l‘i'HtV§BP]éle$ GAlL @Bﬂ’tel‘ 8F Fiokesl BrBe i nf | ow

- 10 spayegsntad &fmfehﬁ Whapugs@Galﬁm@golégt&%a}ésseﬁﬁﬁrtﬂ@'vaﬁ%me 1&hpwe with

an arrow 35. The |1 quids drained by vat hr ou bottom 31 pass through a
dr ai ni ng tgeid B@llﬁwrpméfle\naebwmps ov|cdedsmndlhlg@llobhdlpnstlonﬁllenst&?qe dfahe

i nst ance ci sion conduc onet er Pr oduce fir.m Thornt on i ch
sonds ol ebFH B hae oS G Igh T MHEERBPLT oY) nTppeligh | s g dhe

PCT/ I TUL/ LA/ dehRe CORSOfr MY pfe@ided KH0Ndyh@nBt & pods 153, B s58E@B! Yive
provided with a PT100 thermal sensor for correcting the conductl vity val ue

of |i qui dpgds,aiecwhigh regrtarenljalechiic opetastignie. devices (not shown in the figure), for
20  instance alarm devices, can be comnected. 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 {o turn on or off said external devices.
The conirol 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-buitons 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 lo 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



., WM

Finally, a third electric valve 39 can be connected to connector 19. The
el ectric valve 39 can control the inflow of conpressed air comng fromé&
source 40w®ipaning 5 or closing a pneumatic three-way vedwereddosyi t abl e
for deviating liquid 24 com ng fromthe draining duct 36 to a chain shown
wi sh arrow 42 or to a delivery duct 42'_which delivers liquid 24 again
toward sprayers 32. Delivery duct 42 i preferably provided with a flow
rate meter, for instance a flowneter Signet 207 of the firm Georg Fi scher
whi ch sends electric signals to the control device 4 through connectors 19.
10 Wth refesendéemessufddgiromgb the duxilsargdest & hat t he control device 4
conpri ses the_ahove nentioned el ectroni¢c cal cul ati on nmeans 43, which 111
the present eRSHITIRBAPVAISHEEE 25 1) 18 5¢dgraimaling srpkpdimerf Rt e ierentipp c) |
for examplg, anRkdr JRAE! 4 E%@QX& o ﬁ)%sﬁrb raNEE FHCrifkd skdsos YnbARleg MEovi ded
th a RAM nenory 44 in which tenporary paraneters, }or I nstance pressure
and densi pyesseasuthedndngutchiebs bas or e pralidusteenistloneads,fvadrilelihe sedondlsatsong t he
level of liquid 2. PLC 43.is further suitably . provided with a Flash ROM
rororyS 45 G S PR ra RSy Tifb Slob ity it DeReroHTRER davhee 4
and the reheyaite Pl ABLIS $n GRMDIERNBLRE&EmchiesdeNS iR ERsed tahlRSsol B 1S Of
the values of density or specific weight according to the tenperature, -
t he hei ghtficofendl @ 8ie dukiliofy thed 2l rie erremgedafisitid herteas un ¢het anpgty|porttn undene

hei ght of .t he | eve|,s. correspondi tp the threshol al ues. of . the. pil ot
arme 18, it epku SR G aEER kg RroneS pirbRs Arude e pirgTaniikd B4 0l ves
7, 27, 28 hadatthosphdriReorNeN §refive] hitd RO 16366 ERsIdB tNAIncARure Tl 1
correction value of the level hysteresis of liquid 2, - a correction val ue
of th&0 envinr begeriimabugy nrsyshrerthet ihicwgureesss@y anymoveaitueleciicrvaedoliodi ng t o
t he area. oef vessel 31t fotr Qal th’é aetfi ,ngeth_e voltgrrreoﬁf | i qui,d, 2 cont ai ned
therein, TEEHVEERBA @Bﬁs?fla o At Cpﬁ'lg%ggifr %X /ﬂbq'saf rﬂ‘]g‘f"ature nmeasur e
units, - datenangufe N8 ,is Snwlitla RSel-sehsbi e forPadt AR LicBsd ISRtk b th@netibe
collect working of tile apparatus according to the 30 present invention.
_ These par st &repnaggicdi v%let%ﬁ%‘gﬁaldp%%ﬂg tpycomneaiprscly afdhe epmud device o PLC
43. ~ } - I 0027~ . Shori further ta,  PLC 43 can
al so be cg?rgé%#[e‘ggg%sirnfﬁ nggﬁé‘gi{ee %éap %ng{l%en%\%gbep %urlr%nl%llr??qeagggl?gllg tIOrthSE ance
of thes Fl &shl ki niduidoZ4 tentaine@xtiieraiaht THNPHeLimpleVRe gbvel R arctaparel&atel he
measure of the pressure in neasure tube 1 is carried out b recision

, . . . £a, Dy a p
sensor 5 #eseiidp ajQIRRAREEk D maR Ratsepainsjipeva enaold lgdmulaglsg@q&mﬂ@s%224 of
the firmerj i 0 BLC 4 , - [ NSRS
anal og- di gir\%g%l?%%lne\llgeﬂéf@rs {aigggl%tg&tdf%q? lla%l % g %e:réalgiy%lecl%P@ng%l aﬁllrr:lclzfll e ‘eaétl 1 y
coi mect edthd wmicnsiaioc enanh fecoumly Ypteoiss dkadrding, totthe pigpbetrddsmiped oy thanps
15, keyboard 17, |2,} ehf ace_JIS connectors 19 and _puysh-huttons 20. During
the use, 1HE! BREPT $urihg OISR &Y Sy elesirip Eakn T epderepgBu bh and
'Ceybwrd0390111ﬁofé&bﬁ998%ohg§ﬁ<%@ell%@tﬁ'i%_r{}%lv%§§7,f§8f the worliing of the
apparatus according to the present 1 ni~ention. Periodically, the control
devi ce 4, accohdifing ctestrichealya? diset dres-way eleetichypltentbatumatrolctht cufllar e by
means of the above.descrihed net hod the |evel value of |iquid.2 and shows
ot hr ougHOAPEBTeHy S ARG GIoTE RECBIGE G Rt wRpe SAeVibe 18, S2fa Loor
can start 31 bevii BSBS eyl ordfliad & va Sk $iqheli QUAREH b9Tond Br hidee §BhRYaNt
cycles by neans of the push-buttons 20. Wthis case, the control device 4
opens the32lectric valve 28 for filling vat 25 with liquid 24. Wen the

| evel ,sensor detects the tilldng of .vat .the centrol device 4 closes
the efoctric dar oeons haltiaheds ol it Rt FreBrlsd o,
which it eqphesurv@Bsdor Hyednest fgsiagtal oiuhhtidyaReBAssudhbleh®r ebediihg val ve
. 27. If the I,|lHU| ds drained by vat 25 tlwough draining duct 36 .
the inflow to sprayers 32 of the liquid 24 coming from an external source, shown with
an arrow 35.

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 Thornton, which sends electric signals through connectors 19 to



20 are detected sufficiently pure by conductoneter 37, the control device 4
recovers themin the delivery duct 42' by operating valve 41 by neans of
the el ect iygovikye 39. Flowneter 38 neasures the quantity périRGeyesed
liquids 24. If instead the liquids are not sufficiently pure, the control
device 4 drains them by operating iii the opposite way val ve 41, always by
means of the electric valve 39. Once |ifquid 24 has been drained, the 25
control device 4 closes the bottom 31 of vat 25, waits for a deternunate
time period and stws again a rinsing cycle in the above descri bed way,
LEETET] thge bddedh Rigdice of %ﬂil&@ll@f@PQWQWGIQU1ytﬁl%viél%@rwﬁ@% 1990 heagfed.
Ftll thel' nodifications and/or additions nmay be made by those skilled iti
the art t censoel@rboditingghe smcd‘uctlww vaiveﬂﬁhml%amomab@veltdmmemmd and

|IIustrated re n f the on jitself.

~ 0 oL/ 928\2,%\,%1”1&?13 gﬁ%&ﬂ/ﬁ‘ FW’(S {5/ 696]2%001“1 88 o eerigriol (0 b FIRYTE he
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inthat it COl11J1'LSeS the follow ng operative steps: - 1115el'tTllg a
measur @ t @belogip 4 mepimeati¢ ilye-o a@rzzplve.éllawialag@rl (@Vmﬁngtlnqmd ﬂllat:qmmgcﬁ’m(l 6; 21)
i nsi de or u side the surln the pr sure
measure't 15 51(a Bmg dig 3aG§lF?r’T1 %41? Show? h?léovi' g@ ‘ieﬂ%w&dﬁa t“lflgh 21);

- det el m dyhgerd Nignidi 24 @&aelmcc@wéaatspﬁq@lstm Mﬁ@gua@c& 42N 1§ he:BRBSUsBviddbe (1)
and in the 10 amliaty duct (G - determning the value of the

densi t ST &tith hBowgalginhgter, i lg}ﬁt@n@ra pwateier GigngL @2() oirthe Hem/eeys Figehyy, -
di vi di t fi
et "% STlch RAGEAUL 6o b EBORS B et R R bR dlETal 1Y or spect i€

char atoeri zed With tdiatndde (@RS H iy isakei hal Bpeehfrbicdavieghtompridehehd dvaub d ( 2)
in the vessel @) are detel -Inlned according to the tenperahlre of the

li quid it &enfiones! elgpliopiycHetaic W@mtSch@WQIC@flllttlprelﬁlﬁﬁ@v@B&@dwfaxt gusist in
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au~C|I|aty ternately neasur ame pressure senso
_(47). 4. mﬁChoElL@cztfbnmsngalﬂp oeided wilie apRaw Mnmiyamman wh&haieh@)brm;zed in
that a gas Lllldel' pressure is introduced into the neasure Eube and

CO | 1 eS OPPRIEfoLE Py mﬁ&ﬂ@%l?%ﬁ%ﬁ Jetisily mMyagurest by Ghgisgngoepss cas be
- accor gk ng chiguanss ok 1tMe o@lhgﬁl M1 |-P¥§3 2 &l flhs. suﬁQ@SIEﬁ&ﬁHé@- @@th a”FlEé]ﬁROMe 25

result of said division is added to a val ue 1 ) col Tesponding to the
hei ght of ntepererd of W’hhﬁ@ Wewﬁr\‘enct dpethg1yorfkii@ bf thd]eomniltdrmoaffb tané thessel
(3). nt r ol the |level of aliquid (2) contained in

' t f |
at | east bﬁg\%\}ég@gﬁﬁ(@%w S(E‘He‘&’lotnﬂgﬁnis?ﬁg ‘a measure tube (1) to be imersed

into this.|iguhsled 3)thaRdluds 6OMIERY oF§HELER &eﬁmm&&maﬂe% whd fBm@braliga@st one
pressure sensor {47} connected to said 30 neasure uba (1), characterized

in that sai éhedtﬂtﬁlﬁQfleﬁték/Lb@f‘(114)ﬁe|6§népéﬁleplﬂ@9¢1dé@b€v\] th a sensor fox

oursi d - IB BiESEAE Pt Bl By Blorh Bbla R TER AR

el ectroni c galGesigt dr@nopeeanihd et 16 oPﬁlle(é!Hc@{dMeIsWe2¢,l 44 giapirce, bet ween
the pr essures iz the neasure tubebé% ) and in the au~tilialy duct (G 2l
ur

}, as wel b He fusibeyplAiasing cxdesdine e difference with one or nore val ues
& 1itorz o strrigh HRRE i eBe Mk VbR Ut Tl San Be read by said
cal cul at i enamge@esion4d)ue of the environmental or atmospheric pressuie,
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 comnected to PLC 43.



7. Apparatus according to claim®6, characterized in that the control device
(4) is provided with one pressure sensor (47) 011ly for alternatively

nmeast ui ng\\tmﬁ/«pggssures in the measure tube (1) il mersed gd¥erohle7hi quid
(2} and in the auxiliary duct {6}. 8. Apparatus according to claim?7,
characterized in chat an electric valve (7) 10 corrected to the control

devi ce (4) by nmeans of one or nore cabl%es (8) is arranged between the
measure tube (1) and the auxiliazy duct (G, so that when said electric
valve (7) is open or closed said pressure sensor (47) neasures the

pr essur es HoPstbfifg &uttidh idalay POEU3 dafPhls0mel chinddiRl 13aSHIeeatd hbZor(dhovable
respectively. 9. Apparatus according to one of claims Gto 8, characterized
in that tHecn@iotetsinsancgnd tha Jlask kingnphicteaxtemah coppyice thyaa) isterfias under
pressure t rough a duct (9) provided with a valve (11) for adjusting the
pressure of the introduced gas and with a throttling valve (12) for

adj usting itsThtawasatef tlkdredppeainahdisuaceay tisnguiiel eltdym Secisibarkasdoer i zed
in that said electric valve (7) is a three-way electl-ic valve alternately

col uneét i g {HeplaNGSa8 tresigivieryhe @@)Sowwqh pheergor C59623D ! dlhe fira @la%’(alunder
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characterized Tnt i rst 'sensSor that

measur es tfhlehep dassily er hidiitigy mmxsueda fbt mbenéelblu@m eptsieclattds, s€ pse 13hat
measures t pressure in an aUXI i ar% duct arranged i nsi de or outside
the vesselP! e%al)qmp@»éi leybpgsdar atigtage & rcai%ct%l red ppsiePuitons 26 to 11,

characteri zedp &gl deh 1qu&t truﬂ S tﬁle[eydlﬁ%l Elt?\)égé 2 oA %ﬁtteﬁdﬁll’}&‘gﬁ 1&‘3?‘%&%'

probe (13) to b2 rmrer sed i nto ud that ronic
cal cull@ti dfl timednse (48) paednezérs fflom\mdeng)Df ﬂmra@pmabiselsc@tlmvetd thenpresent

el ectroni ¢ nmepori.es, 4 t |least one vahle ortional .to the
density oﬂmteaﬂ?lhé)eglaéwlh' F% oyt dayice fercrPigineglo(the pRaRLsH Ayeed byrke

tenper at Uﬁl@(:ﬂ@af‘l&ﬁﬁt@@b@)ﬁle%ﬁ‘é gr 3@ abg'\eerd@&ﬂférdq{?ﬁfh&&%iﬁ leld- Vit li%ﬁll;tg 2%’%&” di ng

to one of clains | 2, characterized in at ti -10
PCT/ 1Tf 11/smﬁ$2571®tluomglr@Bpldja\‘ila@é/O{th)e pilst janpgilded wi t h at I east one d| spl ay

(5) for show the | eve f the uj ?) cal cuI e el nic
cal cul ation n@gﬂjse ltlﬁa\’?)“}i“]fﬂﬁ eAEB‘a?aQts%’é% g@gﬁ%ﬁ nga[t g B%/GI%W’QHWE 13,
char agter itge@idvant datestieme st 4i0he G8MLERLE 0! B aﬁwas@edlevoonh&lhd&% pr nore
el ectronic menories {44, 45, 4 élfor 5 storing one or nore tlweshol

val ues, amtensHhe ebahd: ‘éﬂrlt&:% deni h@al\’@mﬁawliblrﬂlqméﬂé Men thedevebsenser Zﬂf one

| d d
Camps. {10y aebarafhGE Gty B Rl b ROl et TR Sl

liquid (2)er aldeternfpnapatiss oaﬁa@rmemhm i0 aapaés CA BB (ﬁ)ehﬁlgl Wbttom 31 by
characterized in that the contt~ol device (4) is provided with at Ieast one

i i terface ey ok the clesticceyedt ilbictliguids dronedbre vaals Bomslitdspining duct 36

20  are detected sufficienily pure by conductometer 37, the control device 4 recovers them
in the delivery 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.




16. Apparatus according to one of clains 6 to 15, characterized 11 that the
control device (4) is provided with a |ceyboard (17) for data entry. 17.
Appar at uspwaraehgisng to one of clauns 6 to 16, characteri zgd ot /h@gbo t he
control device (4} is connected to a |evel sensor (22) and to one or nore
electric valves 15 (27, 28, 39) controlled by the control device (4)
according to the level of a liquid (24) contained in a vat (25); lvhich is
detected by said | evel sensor (22). 18. Apparatus according to claim 17,
characterized in that one (27) of said electric valves (27, 28, 39) is a
tluee-tvay electric valve which contCoh8Ehe inflow of conpressed ai' to a
pneumatic piston (30) suitable for open rig or closing the bottom 20 (31)
of said vat (25). 19. Apparatus according to claim17 or 18 characteri zed
in that one {28) etSH %1%0‘?1@01’1&% }{Qllgﬁ of?a?h taﬁ (t?%ntﬁ 1? 8 1443 ol O I ow
of conpressed air for opening or "closing a C va §4 sui tabl e
for contr etdseln@), tuhmactmhlzeﬂmndhattm@nhptq;as tihe(fdmowmlg o@madw&tt:ps( 25}. 25 20.
Appara%us accordil~g to one o la gts é to 19, characterized in that one
(39) o sai d¥Rg ¢ feayyp bwt 18 éﬁ controls the inflow of conpressed
air for openingeRt £lA311nsy dudlyes %Yde%%Hﬁ?&étﬁeV@sM%%‘u ) suitable for
devi ating the I|qU| (24) conning froma draining duct {{36) corrected to
the bottom (Bdjsuohg Hwijessate l(lzﬁ)intaasme(ﬂmlm(m){42) or to a delivery duct
(42') for recovering the |i UId. in,t (25). 30 21. Apparatus
according” tdngﬁgpﬂggﬁnnﬁﬁﬁtggﬁgﬂ xS dﬂ”hFEEt gg d drai ung duct (36)

com ected.t Qie'ﬁté‘ﬁmgﬁﬁ TtMﬁf%ﬂ&tc@Bet%%b@ tﬁé@.ﬁ es(sa@s ih ShPmeY ROV Haifd in the
conduct onet er connected to the control

devi cé0(4). $Mmhﬂﬂﬂn¢ﬁézﬂb 22 Apparatus accordlng to claim?20 or 21,

characterized, in.t.hat, said d duc ow rate
ohar ot ot 2ol R i W R e e Rt Bt 2t
one of clai nes&l{D; 2~ characterized in that the 5 el ectronic cal cul ation
means (43) conprise progranlinable logic controller provided ~. vith one
_or nore nentﬁflVléslc{&Md puB§ure gliffarence hycsid ealne pbils dpsprnpaspicdieresit of t he

cal cul ation Félé &fvel of the liquid (2), the sofrtvale for the working
of the conho c( {4) and/or the rel evant worki ng paranmeter can be

. storeds 24. Appar Mdutsodamofcﬁmgm the pviiudcBam, chaiqaeiRuiiZ gt itk ddhsity sai d
wor |l cing 10 paranmeters conprise one or nore of the follow ng values: - the

t abl es of Renwegidic yre g otj@ﬁsliftuyl oy Bpeevessel (Reiaghdetermingd awchjna tp Zhe

accordi ng the height of the level (L1) of the fi-~ee
end of thteeglﬁ)gg@&reeo%wegﬁ qut,gel-f t he height of the levels coirespondiig to

t he threshol d3val Weshaf adchedipg kobnd afrti& ikBipns lzﬁnmstcﬂﬁrztck@&Edhgl alnd thpei ung
time intel-~-als, o{ t he el ectrélgavc? &‘F (7,. 27, 28 - the nunber of

rinsing cipgges iy the aeaguie tabsy Suxilighy Jugt (@ i‘fte atltﬁ‘ém fe&X B1casiyed er esi s

of thg?]llg Wb darh@ inessur@s&%btg%' on val ue of the envirolunental or
at nospheritc pressure, - | e corresponding to the area of the vessel

(3), for cal cdl at Methdachacoolingre ofe dfltbe ﬁﬂsviauqwilzdm(s,Zt)hammraeahﬂdt}mheroes n, -
conversi on C?onstants of tge regpf re and/or te ture measure .unitg,
and/ or dat"&AridcIsHY Sel® ”"Eﬁp‘& teueauEs ftien t%l cPOUNTH 24 gomipls en

char act er ;g@d-skMid Matigulepr essure sensor (47) is a resistive-type sensor
which is colinected to the progranunabl e logic 25 controller (43) by nmeans
of an anal og- 8i gi Methasbacerdieg td di®) of the previous claims, characterized m that the

25  result of said division (L2) is added to a value (L1) corresponding to the height of the
end of the measure tube (1) from the bottom of the vessel (3).

6.  Apparatus for controlling the level of a liquid (2) contained in at least one

vessel (3), which comprises a measure tube (1) to be immersed into this liquid (2) and a

control device (4) provided with at least one pressure sensor (47) connected to said

30  measure tube (1), characterized in that said control device (4) is also provided with a

sensor for measuring the pressure in an auxiliary duct (6; 21) arranged inside or outside
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25 12.  Apparatus according to one of claims 6 to 11, characterized in that the
control device (4) is connected to a thermal probe (13) to be immersed into the liquid
(2), and that the electronic calculation means (43) select from one or more tables stored
into electronic memories (44, 45, 46) at least one value proportional to the density or to
the specific weight of the liquid (2) according to the temperature detected by said
30  thermal probe (13).

13.  Apparatus according to one of claims 6 to 12, characterized in that the
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18%’ g—;)%& ()-F O0# 0%& t&é@c é“g}‘é(%o) &lfij}%}% 12“f€1:%%‘9 4 ng ilaj;)t one (27) of said

electric valves (27, 28, 39) is a three-way electnc valve which controls the inflow of

@

compressed air to a pneumatic piston (30) suitable for opening or closing the bottom

20  (31) of said vat (25).

19.  Apparatus according to claim 17 or 18, characterized in that one (28) of said
electric valves (27, 28, 39) controls the inflow of compressed air for opening or closing
a pneumatic valve (34) suilable for controlling the inflow of the liquid (24) to said vat
(25).

25 20. Apparatus according to one of claims 17 to 19, characterized in that one (39)
of said electric valves (27, 28, 39) controls the inflow of compressed air for opening or
closing a three-way pneumatic valve (41) suitable for deviating the liquid (24) coming
from a draining duct (36) connected to the bottom (31) of said vat (25) to a diain (42) or
to a delivery duct (42°) for recovering the liquid (24) in the vat (25).

30 21. Apparatus according o claim 20, characterized in that said draining duct

(36) connected to the bottom (31) of said vat (25) is provided with a conductometer (37)
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and/or the relevant working parameter can be stored.
24. Apparatus according to claim 23, characteiized in that said working
10 paramelers comprise one or more of the following values:
- the tables of the values of density or specific weight of the liquid (2) according to the
temperature,
- the height of the level (L1) of the free end of the measure tube (1),
- the height of the levels corresponding to the threshold values of the pilot lamps (15),
15 - theclosing and opening time intervals of the electric valves (7, 27, 28, 39),
- the number of rinsing cycles in the vat (25),
- a correction value of the level hysteresis of the liquid (2),
- acorrection value of the environmental or atmospheric pressure,
- a value corresponding to the area of the vessel (3), for calculating the volume of the
20 liquid (2) contained therein,
- conversion constants of the pressure and/or temperature measure units, and/or
- date and time.
25. Apparatus according to claim 23 or 24, characterized in that the pressure
sensor (47) is a resistive-lype sensor which is counected to the programmable logic
25  controller (43) by means of an analog-digital converter (48).
26. Apparatus according to claim 24, characterized in that said working

parameters can be shown by the programimable logic controller (43) on the display (5).



