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'CONTROLLI NG THE LEVEL OF LI QUIDS The present invention relates to F@Q%
for cont ma bi/ngsd he level of liquids, and in particul ar geyprofRéigd that
can be enployed for controlling the level of liquids 5 contained Iin vats
with free surfaces and/or tanks under pressure, for instance those present
I n the sem conduct or manufacturing systens. The present invention also
relates to an apparatus for carrying out said nmethod. Apparatuses for
controlling the Ievel of liquids are knowmn to conprise a control device
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~~ 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
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 to 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 liguid 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 preéssure semsor 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




30 neasuring the pressure in the nmeasure tube and in the auxiliarg[pggpﬁ
'Wth this arrangenent, the manufacturing costs are decreased and errors ghe
to neasukﬁm%nQMSEP 2004 WD 01/92834 PCT/1T01/00270 -2 differences with a
further pressure sensor are avoi ded. According to a furtReFTEdMA0ageous
aspect of the invention, the nmeasure tube of the apparatus can be
connected to a source of gas under pressure, so as to neasure the
counter-pressure corresponding to the pressure exerted on the gas by the
liquid. Wth 5 this arrangenent, it is avoided that noxious vapors rel eased
by the liquid can reach the control device through the measure tube.
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er 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 method 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 contro] device of the apparatus of figure 1.




figure 3 shows a schematic view of a third enbodi nent of the apparatus
‘according to the present invention;, - figure 4 shows a schematic v §Fp Wit
t he appawaimm2e$s figure 1 connected to a rinsing 30 vat;pcaiagolhdsse 5
shows a schematic view of the control device of the apparatus of figure 1.
WD 01/92834 3 2 0 SEP 2004 PCT/1T01/Q0270 Referring to figure 1, it is
seen that the apparatus according to"the first enbodi nent of the invention
conprises in a known way a neasure tube | imrersed in a liquid 2 contained
in a vessel 3, for instance a vat for acid |liquids of a sem conductor
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15 level of the free surface of liquid 2 from the bottom of vessel 3.
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 peﬁod 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 loca) 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



pressure, for instance the |ocal or atmpspheric pressure, the valueg [pggp "
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15 control device 4. When these values are greater or less than the value of the level of
liquid 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 leve] 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 tum 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
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serial port RS-232 or RS-485, for the connection to an external conmputer,
as well as a plurality of connectors 19 and a pair of push-buttons 20, the
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present in a QDR (Quick Dump Rinser) rinsing vat. Vat 25 is distinguished from 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 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 Thomton, which sends electric signals through connectors 19 to



3 which can be for instance a vat for acid |liquids generally arranqusgsﬁm'
‘a rinsing vat in the sem conductor manufacturing systens. According f é
signal t hitted by the |evel sensor 22, the control device 4 sends

el ectri cwsﬁrbéﬁgﬁsg t hrough connectors 19 and 20 one or m??g\&@ggyggn% to a
pair of electric valves 27, 28. The first electric valve 27 is a three-way
electric valve that controls the infl.gw of conpressed air comng froma
source 29 to a pneumatic piston 30 noving the bottom 31 of vat 25 for
enptying or filling it with the liquid discharged by one or nore sprayers

32. 25 Jhe sec d.elsc{:ri \{al ve é?_con rol.s i nstead . the _inflow of
conpr essed cgpﬁolg@qﬁx% f Bﬂcf“é? UBEEE e/ 3BPIEETAIp e vged ity HTAG0 dhermalnat i ¢
val ve 3%%5@?&&&0%%Mdnﬁhkﬁﬂg vag%govt\"n%ﬁw% ﬁc%oﬁﬁﬁf%ﬁv'i%gﬁgﬁrﬁgmt he 1iquid

24 com ng froman extérnal sourc an ar Fi qui ds

drai ned by vEinalRg a thirdusgiécttio tvalve 3capascontdonidid confetorti 19 TheCdlectfc 30
L th a_conductoneter 37, for_ instance a precision

E%ﬁgﬁgi 2%(625.‘9 gﬁ‘&?%%&f@ thepfloweotrGomprasnwt 3if epmingtfian asentes 49| for ppeningi gnalh s
control Seipat Sbiadtat et VugOdt syt deviited fima Phierag Tomoo

thermal thseirsiningfduct G6rtd ecitfaing shidven GRCeki XD oy ty @l ddively haW2d vich
accordi g(ge_to its tenperature. Finally, a third electric’valve 39 can be
connect FIVEISimit ef REgin toward spetvenst 32 Deliverywincs 92t impreterebly Iprovided nf | ow

of conpr ' ' fr source 40.f or ni 5 or clgsing a

pneunar | S LR fud AR Ok A OB EE g8t 28Ry e i Posie Biihela 1 rom
t he dr aiwhiol sehdste]sdfrid Sgmalel FRine c@ﬁ@me%&hﬂ%ﬁgﬂvc%ee{oré fa delivery duct
42' which delivers liquid 24 again toward sprayers 32. Delivery duct 42

i s plef erabl Yithreferanse to figure S If iseeen thetgherotmrgl device idnsmmrses thefdboweret er

Si gnet . Of firm rrg_Fischetr, ,which sends electric signals to the
cogt r ol ngl%tlmgleed%ﬂ? H?oﬁéﬁ%g‘g%ﬁ’&‘{l%ﬁné%%‘?’m\é@mHWRYHS%F BREent 601%1%&1% 5, it
i s seen 4 pikrddifatlONégio oktexl s qPACS AFPEHaABT &'P%?&%&él 78E00Y8 BPAE MHlgctroni c

cal cul ation neans_43, which in the present enbodinent consist In a
progr ammiBEe HLégité isosmitabhy eroyidedCwithl orRAeMammprnemmy 42 (nrwhieh tZBH6RTFE of t he

I Ieﬁrg]or Q%Xalﬁétgrsf%r 'i&stgn%letper‘gsls&eo arth):lvciegS r\rllmea:[sgre% b@A ¢ Sensor A c§n4be|: &gcc::.'eviyh 1101(:: h
15 calculating the level of liquid 2. PLC 43 is further snitably 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 corresponding fo the threshold values of the pilot lamps 15,

- the closing 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 vention. |

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



paraneters, for instance pressure and density neasured by the sensors, can
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user, calculates by means of the above described method the level value of liquid 2 and

shows it through display 5 and/or 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 filling vat 25 with liquid 24. When the level sensor 22
detects the filling of vat 25, the co;itrol 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 deh'vcry. 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 vser 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.



10 17 the above listed paraneters for the working of the apparatu
‘according to the present invention. Periodically, the control deipé§P£W4
according to the paraneters entered by the wuser, calcul ates by nmeans of

t he above described nethod the | evel lue of liquid 2 and shows it

t hrough display 5 and/or the pilot |lanps 15. In the neanwhile, the user can
start the rinses in vat 25 and enters the nunber of 15 the relevant cycles
by neans of the push-buttons 20. | "CEAIMScase, the control device 4 opens
the electric valve 28 for filling vat 25 with liquid 24. Wen the |evel
sensor 22 detects the filling of vat 25, the control device 4 closes the
el ectric val veMigh@hfbrwahtrslling ahe devébbfatiquit eomeinedih aif leastrome vabdedr whi ch
it enpties 'vat, 25 R%Hopening bottom 31 by neans of the electric valve 27.

If the |igempesing herfeldowipg\pperaize §1§PHugh drai ni ng duct 36 20 are detect ed

sufficiently p . .rol device 4 recovers them
in the deli veryﬁ%@%"ﬁ‘gr‘lﬂ%f%g@%ﬂ‘? ﬁlée\}%%é&%&’by nmeans of the electric

val ve 39. Fl ourrmiging a8 anxifianyr digt bisidguhaltiqaiy, wid awdbargrdudt béing irdsde24. | f

i nstead the |iquids ar not sufficiently pure, the control device 4 drains
them by oBEPWERES YPssele opposite way valve 41, always by means of the

el ectric valve 39. eb@&%ﬁi@éﬂ‘ﬁﬁaﬁ%bgr ai ned, the 25 control device 4
cl oses the bottom 0 at , Walts for a determinate time period and
starts agai n amedamsgingghe podssure in saibawatilbarg ddescri bed way, until the nunber
of cycles programed by t gt.user has been reached., Furt her di fd' cations
and/or additio teﬁﬁ?“%ﬁ}?ﬂ‘g eigfIcq hejiieen he prespurss iphe fqasyrg tubg and in

enbodi rrentﬂ%ﬁxﬂmﬁd{,&venti on her ei nabove described and illustrated while
remaining 30 within the scope of the invention itself. 2 0 SEP 2004 8

CLAI MBS 1. Met hddtefrominptiervalue ofghe densitywositheospeaificiwgright of dhe Hawiddnithe at

| east one vessel, conprising the follow ng operative steps: inserting one
end of a N&¥&bre tube in the liquid; arranging an auxiliary duct outside
the I'iquid, saigiidimg di@presdiifet dffiRkde IB3SE4l@ vahie 6fitisd dendityeon epeuelic
measuring the pressure in said neasure tube; neasuring the pressure in

sai d auxi Iweaght of thet 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.



determ ning the difference between the pressures in the neasure t Bﬁ @ I n
‘the auxiliary duct; determning the value of the density or the sg 5@? 4
wei ght of the liquid in the vessel; dividing said pressure difference by
sai d value of the density or specificgweight of the Iiquid, characterized
in that the nethod conprises the step of storing the values of the density
or the specific weight of the liquid into one or nore el ectronic nenories.
2. Method according to claim1l, including the step of measuring the

terrperatueoeq}ib%' T :act erd | Phal 6&%{? i@hidtde
specific §\Jei gh{vI 0 th%gﬁlg%itg%ﬁ E’h{edc@gl eP"eagfi ggtég?m' negﬁc‘)a/tg@ggdt:ang to

t he tenpeataiaspkerizf ptdssurk; gnd cpasitialfg. . aMdlibyd decictr b ngibjest dbanen-1,
characterized jn_that Ehe ressures in the neasure tube and in the

auxi | i ar yPserizsd atmgsp ?rlfal?réﬂ“erreasur ed by a sane pressure sensor. 4.

Met hod according to claim1, characterized in that a gas under pressure is
i ntroduced into the nmeasure tube and cones out fromits end imersed in the
liquid 57. Met Apgamtsdodcomralingthailemel of athignidi contaivedrin at least anglxessed,

inserted tg,position its inserted end at a, sel ect%;i. hei@ht.frcgm‘]&he bott om
of the veddish comprises amease ithbs haying pae <ad jmmespeds igtey tis Jjawd,and @ 5 qged

to a val “Eoﬁo&i{lé'\rﬁ’w pﬁ@\lriﬂ&l QERNRIIERE one pRss? ls&ﬁ@flc&uﬁcteﬁ/% Reid MeRaredi ng to

claiml, in ng the step of exposing the liquid to atnospheric
pressure, térd positioning the auxiliary duct to be subject to non-

pressurized atngspheriG pressyre. 7. aratys for controlling the Ievel of
a liquid cont air;ﬁ\? 1§ t%ngaﬁae.%l%@gﬁ“&%f‘&‘haﬁ&% Weg?cégm%‘ﬁre t ube
havi ng ong,RRf JFTREGRE, daff Sudiifry dhétWein iAslde 8r oR§IAE Rl veSkRY, i aCRntir Py ded

with at | east one pressure sensor connected to said nmeasure tube, wherein

sai d cont mudasuting ¢he ipsesavirsoimisaidi alexdliany t duckn elgaixonic gajcudation mepnh ded
outs1de Ol f bl Ol b 92hsh Buieh A6 MShreb e ABLES Rbc LA e
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

Mmemories.

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



measuring the pressure in said auxiliary duct, electronic calculatign neans
‘for calculating the difference between the pressures in the neasur 0t SEB004
and in the auxiliary duct, as well as for dividing said pressure
difference with one or nore values o Othe density or the specific weight
of the liquid, and one or nore electronic nenories which can be read by
said cal cul ati on_neans, characterized in that said values are stored into

sai d one trthespesifig weightef the ligidmcrendinggto the tramnsratureaf thg liqwg detsetefai m 7,

char act er1') ?a?diﬂ%nfn?l?roﬂ e control device is provided with one pressure
sensor on’i or a rnatively measuring the pressures in the neasure tube

imrersed into the liquid and in the auxiliary duct. 9. Apparatus according

to claim7, characterized in that the control device  conprises.a first
sensor t hhl- nmeApparatIstaceordingstoy laim ﬂst%gaﬁﬁﬁéiﬂré‘%éh%ﬁgﬁ?ls‘g‘&ﬁ?dls sensor

t hat neas ] Lk fi; S out si de
the vess "%dfg%}{g%g?%? E{Se g@%%?%?ﬁggéﬁd@gil%%f%ggg?ﬁ&gj uﬁ%drj%ﬁkpr obe is
i mrer sed eletwordidealchlatiet thedrsr detecting its tenperature, characterized in
that the control device is connected to the thernmal probe to be and that

the electronic cal cul ati on means select fromone or nobre tables stored into

the one i, or & hapkl ARLEIMIPIPEiAR AlchhRBRkia NS Witk R ROARAY dbyaaals to the

density or /2 0 to t he spéci wel ght of t I qui d accordi ng
to the teppeidedurich ofie bhmoks euieraleledrit ed elebtyoriaidelvitdseandeilop lamiyes. and1.

Appar at us acgcor di rl]lg(gto claim7, characterized in that the con rokl @evi ce is
provi ded Wf [png O nIoge elegHanigirainonesrass ORFNE AYF $AENE aRePr Bere threshpidyi §

cal cul at egﬁmxs,t;ﬂﬁ thit ek L&Mn&fﬁﬁéﬂlﬂidnoﬂxeﬁ%aﬁﬁn oh%or HHINAE VnSorapeRr di ng to

claim7, aracteri ze t hat e control device is provided with one or
nor e ext eextetnakklectriciar etactrehie clevioes ar the v esmaredpijit lasnps aceprdingnid saiglai d one

or nore electroni ¢ nenmaries ar erable for storing one or nore threshold
val ues, aﬁla'eﬁl’r?g{lvé‘é?stfrﬂglt%gfcr%}‘ﬁ?(??ﬁ?lliﬂh‘l“gti on neans turn on or off the one
or nore external electric or electronic devices or the one or nore pil ot

| anps according to said ) _ o
13.  Apparatus 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 contro! 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



threshold values and to the level of the liquid. 13. Apparatus accgr[g%ﬁg bo
‘claim 7, characterized in that the control device is provided wt 2004
| east one interface for the connection to an external conputer. 14.
Apparatus according to claim?7, charagtjerized in that the control device is
provided with a keyboard for data entry. 15. Apparatus according to claim

7, wherein said at | east one vessel conprjses a _%t hg_\/i ng a vae_l sensor
for detechawg in the yatiand athreenway prawmptic v ih eepvided: foe dipegting the hawider i zed

in that t%@nﬁgq}qn%e%\ao eoﬂs?%%%ﬁBrfo?ﬁeHﬁY@y&ﬂsor and to one or

nore el ectric-val ves contr ol e contr evice according to the

| evel det ect echdryctardded ih ehvatlons ansther oflGid épptaic atalves acnteolsl theginflowadfai m 15,
wherein a pneumati¢ valve is proyided for control|ing the inflow of the

i qui d t oCQBPIESSPAIr feheReRiRe:RTiclosing the tIfss-Way BPFHPatisrval® d el ectric val ves
controls the inflow of conpressed air for opening or closing the pneumatic
val ve. 17. Apparatus according to claim 15, wherein a drain is connected to
t he bottoi8. of Apparaustacesrding tdeldimel?y charadterizeddn s chiddiraia doheedbat toom of
the vat fqr recovering the 2 O,EE 2004 1 | liquid in the vatf, and a

thr ee- waya}‘in iof spil v BPrRYiged ?&Pn@w@e?t%aoweteﬁitad %l COBERl ng from
the bottogQfe. said vat to the drain or to the delivery duct, characterized
in that one another of said electric valves controls the inflow of
conpressed air for opening or closing the three-way pneunatic val ve. 18.

Appar atus _according to clajm 17, characferized in that .said drajn connected
Lo L he. baBt omARPAGHPGARING K P1T ddd RO UE: B RERVES Mk Bed 1t o
the cont r%fovi&%"w‘vi@l?a 1b% raRAEAL IR REE RS tHE BShtbd? detvigém 17, characterized in
that said delivery duct is provided wmth a flowrate neter connected to

the control device. 20. Apparatus according to claim17, characterized in
that the ectrooni c. cal cul.ation ans..conprise.a.pto bl e | ogic
control | e bpr oV 1 RIPBEALY taﬁcgﬂgggogo ‘ﬂ%ﬂs lré E\I%cierﬁ‘?dmm _%h&_tngﬁ%oﬁ%w 1¢
par anet er galcQlatibh endadk Colnprik®RA RbglahfndbRY Bgi®torthaler Ipréidch wiaf snsase for
the working of the control device and the rel evant worKi ng_1

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.

21.  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,



paranmeters can be stored. 21. Apparatus according to claim 20 wherein said

‘at | east one vessel conprises a vat having a plurality of val ve% %EEZOU&
el ectronic calculation neans to turn on or off one or nore exter %I

el ectric or electronic devices and/or ;9ne or nore pilot |anps according to
said threshold values and to the Ieveﬂ of the liquid, characterized in that

sai d worki ng paranmeters conprise one or, nore Qf .the follow ng val ues: the
tabl es of the ¥aplyesouesnepdagity the argpofithg ye i@?’itcamﬂaf‘ﬁ%mq P cor di ng
to the t . j ght of the level of the free end of the neasure
t ube, theﬁhggﬁgﬁ#%&?ﬁgﬁf%\;ﬂél s corresponding to the threshold values of the
pi l ot | anps, tbmnvetsisi oenstamts op drei prgssurerand/ot envEraturef medsaree hnits, rand val ves,
t he nunber of rinsing cycles in the vat, a correction value of the |evel
hyst er esi @atﬁfm‘iﬂ@ei iquid, a correction value of the environnmental or

at nospheric pressure, 2 0 SEP 2004 12 a val ue corresponding to the area of
the vessel, for calculating the volunme of the |liquid contained therein,
conver si o22.congipamtusabcdridmgpo ebadmr2d, anatacerizedrip ¢had the pressucessengoniniat s, and
date and tipe. 22. aratus according.to, claim?20,, characterized.,in that

t he press[ﬁs@'g%‘ﬁg’ﬁr%?’goraw @sﬁsﬁq%%gﬁ% tg"er%?ﬁm%ma?% E’?%S‘?‘ﬂ?@ﬁ@%&’yt o the
programramegng&g{ncdng%;cﬁ%w%nmtenneans of an anal og-digital converter. 23.
Apparatus according t0o cfaim 21, characterized in that said working
paranmeters can be shown by the programmable | ogic controller on the
di spl ay. : paratus according to claim., wherein said |iguid,is
Lo"at mosphr | c APBRBLS, ABSordng Fheolbatlyr irptiORed Tl splf ddrkinky
non- pr ess YhjagREbrat A8 WinGby thé fosHintnable loghPamirdilesor BE dephiyl ol | i ng t he

| evel of a liquid contained’in at |east one vessel, which conprises a
measure tube having one end imersed into this liquid and a

exposed

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.



contyol device provided with a single pressure sensor connected to said
‘measure tube, wherein said control device is also provided with an?0 SEP g0
auxi liary duct arranged outside of the liquid, said auxiliary duct being
i nside or outside vessel, said singlejjsensor operable for neasuring the
pressure alternatively in measure tube and in said auxiliary duct,

b essur es 2 t APPREHS ACORIRe Al 7% fBscatibnipschin tal B MRS fE MBECE | or
di vi di ng §@ﬁrﬁcteﬁrt§§5§6ﬁﬁ:e]g§ffg{a§hﬁﬁﬁ ridshift BRRIgR™ dTRE Ero‘(r?dc!dleﬁitlpﬁn kRReuriensi ty

or the specific weight o he i quid, and One or nore electronic nenories
whi ch can valee fernatljistingahel preabwre lofi theoimtrodeced gas @hd vdtt 2 threeling valvéifor sai d
val ues are,stored into said one or nore electronic nenories, said

appar at us 2HSMEHHICW R ectric val ve connected to the control device by
means of one or nore cables arranged between the neasure tube and the
auxiliary duct, so that when said electric valve is open or closed said
pressure 2&nsoAppassus @sordingtopriainse,ahaianterized wuthat $aid gledigict vabve isr t he

measure tube, respectively. 2 0 SEP 2004, 13 26, arat,us accordi.ng to
o m o5, TRRGaY el YAy, el fmtebrrontestti B¢ pisgere SRR RS EET PO o0 co
of gas unggs uRieppridite bhiRwakilidrydifet, Provided with an electric valve for
adj usting the pressure of the introduced gas and with a throttling val ve

for adjusting its flow rate. 27. Apparatus according to claim 26,
characteri,ged i that said electricg valve,is. hr ee- electric.valve
a1 ter nat e corRer et handuli i eyt i sp R YoaRL SR s e
pressure Qfhiéh@ompiibdsl #myeaditt€ ttube Ravip Rive AdnidSinkAérs€d ititd Qhisi Ighid adlevel of
aliquid contained in at | east one vessel, which conprises a neasure tube

havi ng oneopttel deyigsr previded mith &fi least joge ipersaurg sensog gannested dosrilempsyd ded
wth at | { one pressure sensor connected to said neasure tube, wherein
said control”device is also provided with an auxiliary duct arranged

out si de of the Wheti¢lh daidsédintrobduvibe & ysél pedvided wigh ianusdiaey dasttztraéiged he
vessel , a sensor_for. nmeasuri n%he pressure in sajd auxiliary duct,

el ect r oni Cudecefithe ligwidnaichauiliary dued beinginsidg of priside thesressrler f5BERRN t he
pressures ﬂ&sﬁlti'r?g r}:ﬁ@s;ﬂés%ufeume said aﬁ)ﬂliweduct, 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



auxilJiary duct, as well as for dividing said pressure difference th one
'or nore values of the density or the specific weight of the quuf@ NER
one or nore electronic nenories which can be read by said cal cul ation
means, characterized in that said val ygs are stored into said one or nore
el ectronic nenories, and the neasure tube is connected to a source of gas
under pres ur.e rOV|ded with.a valve for_adju t|n t he
pressure Bf‘l‘c'{lf‘?énﬂ Ilih gﬂﬁé ;léegw et dhe,PressuLes i 6]E‘et I“feﬁﬁmvatiue% PBr a@fusti ng
its flow pafifarydfct, APRAN AL ¥t diﬂﬁln%%ﬁﬂrﬁééshﬁwlﬁaénéeew&h ofi oPmbtetHlsEs
contained In g? | 'east one vessel onprising a vat having a |level sensor
for det ecof g tdhnslﬂyeoelth&)fspech@ Iwmghtdofcthet lquidd and roneher gnere elecpRBmat i ¢

i ston for openin sin tto of said v sure tube
Pevi g onmeBRaes il ofn Bruae he Sl HieTaitn BRads, PirecfliteCin RESHASS “or i
at | east Q&lﬁe@é@%ﬁh‘é@ﬁ@@ﬁ@bn@@f‘ﬁ%%é&t&ﬂl&ﬁbﬂOﬁE@%ﬁﬂ%hﬁ'&Q}evm%ﬁi n said

control device is also provided with an auxiliary duct arranged outS|de of
the |iqui donrsaied tauid leuelysedsrtanddianing onsi efomore aleate¢ yelves eonteadisd|bya sensor
for neas |n ressure 1n.s i d el ectronic cal culation
means for §E€E Zf'ci‘?f teﬁ‘?eZ‘FVﬂS‘Ufeﬁ{Sdg’P’f ?@Ll‘é%egéerﬁgf ‘ween the pressures
in the measur ecﬁ&@&eﬁi& inNthh6ne GMid eRCiiclvlies 8% thdelwas elebticdiawedi Ng
said pressure difference with one or nore values of the density or the
speci fi ¢ wdightontrolstthe infloyuofcompmessedhair &y thapneunsatedtistoni ¢ menori es whi ch
can be read by said cal cul ati on neans, characterized in that said values
are stored into said one or nore electronic menories, said control device
being connected to said | evel sensor and having one or nore electric

val ves controlled by the control device according to the |evel detected by
said |l evel sensor, characterized in that one of said electric valves is a
three-way electric valve which controls the inflow of conpressed air to

t he pneunatic piston.



