-1- A TANK LI QUI D LEVEL | NDI CATOR FIELD OF I NVENTI ON The present invention
relates to a tank liquid level indicator and in particular 5 although not
solely to a tank liquid level indicator which can be used in applications
wi t hout the need for electronics or pressyre gauges. BACKGROUND Many

nmet hods or systens for determning liquidlevel in an enclosed tank 10
where the liquid level in the tank is not visible fromoutside the tank are

known. A "U Tube" configuraji r j Q% a cormon. The
provi sion of a sight gl as?mﬁ&f@mﬁﬁyg@&rﬁﬁi%ﬁ@ﬁof achi eving the
sanme result. A nore conplex nethod is one systemcalled a bubbler tube
system as for exanple disclosed in EP 0626570. In such a system electrical
or mechani CRIENPaOF INEENIIONN conjunction 15 with the bubbler tube in
gaugi ng, measuring or determning the liquid level in the water tank. Such
systens however Thd prelsentuimyestioraitletes do aitmki lnquid devdl andicatorpanshins particulaer e
el ectrical systens are not avai| able or desjrable_or where bl ackouts may be

common. Sucaltheaghmet seledynte @ tBak hiquihlevel mdigater whichseamebe wsedi i @ppligations

l'iquid tank rrgg bg nec fSieTtl be.i nconve‘nirentl | ocated. 20 Direct
measur enent WHROBHEE PECR T %@@mﬁp@r&?ﬂl GPUSES-or " U Tube" may hence not be
possible. Indeed it may be desirable to have a system where neasurenents of

tank |levels (eg such a ballast tanks) can be obtained froma renote

| ocati on sUBRCAISGROEBNDBONtrol room Hence, it is accordingly an object of
the present invention to provide a tank 25 liquid |Ievel indicator which
addr esses t he alMamnem¢thode dr diystdwa foradetsroiminghiliguidilevel iat ah eastospd dankie
the public with a useful choice. 30 -2- BRI EF DESCRl(gThC]\I % THE 1 NVENTJ ON
Accor di Mgl ywhate she hguid lgegldnithe rakds agbwisible {rom paisidedhs itansargknopar én Yor

Tube” configuration or derivations there from a common. The provision of a sight
glass té the tank is another means of achieving the same result. A more complex
method is one system called a bubbler tube system as for example disclosed in EP
0626570. In such a system, electrical or mechanical means are used in conjunction
15 with the 'bhbbler tube in gauging, measuring or determining the liquid level in the
water tank. Such systems however will be undesirable for use in locations or premises
where electrical systems are not available or desirable or where blackouts may be
common. Such may for example be on board a ship.
In some instances, the liquid tank may by necessity be inconveniently located.
20 Direct measurement of the liquid level by sight glass or “U-Tube” may hence not be
possible. Indeed it may be desirable to have a system where measurements of tank
levels (eg such a ballast tanks) can be obtained from a remote location such as in a
control room.
Hence, it is accordingly an object of the present invention to provide a tank
25  liquid level indicator which addresses the abovementioned disadvantages or which will

at least provide the public with a useful choice.
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determ ning the reaching of a level (herein after "the level to be

determ ned") of a changing (whether reducing or increasing) level of liquid
said systemincluding 5 a. a primary tank of a kind which includes a gas
containing void above said level, said prjmary tank containing the said
liquid the level of which in said tank is“the |evel to be determ ned, said
gas containing void being at least at tines under pressurised above
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tank wher ei phaiginggvBothestedaciap os andedsingtlevpefiliqoid «id systegaacdigi ni ng
void, said gas (pressurised to a pressure sufficient to overcone the static
pressuresof |iquad of a painthry riank ef arkindnkhich iseludes arghsi comaining voislaaliye

sai d second opening) displaces from 20 sai as contaj ning, yoid via_said
first opening into s ai PG 5tk gaifl PriMap) é?é’g g%@amﬂ%%%éaai igutch dhe sl if
and wherein the reaching. of. sai.d .| gvel .t et erq akd _ligquid in
said primry tank, _ch‘gﬁlﬁ_ smft ??é‘_?ft?rgﬁ/vlgo%h eglggglcﬂjabgc@é?ﬁgflg%sﬁf? & sc%n W&&ond
opening to signify inqaigeihPIACHRl di Afed NEdePASRENGisel B0 laBHBLpHepicDE
determned by said liquid 257in said primary tank. Preferably wherei'n upon
t he reaching of the |iggaiditions said primary tank of a dropping |evel of
liquid in said tank, thereby exposing said first opening_to said gas )
cont ai nibhg voi d,b.sai d aadndicaies vpnk eppsitiongdp rasselgr osufFaid| prmant tenler suide

the static pressure af ,any liquid af.said i.ndicator tank in said conduit at
or towards said secondné’@aéﬁ&ﬂq‘nﬁ”\ﬁlmngﬁgﬂl ce gas fromsaid gas containing

void via said figst Opegifii &tt&m‘iﬁ‘é Befwten said indicator tank and said primary tank,
said conduit including a first opening positioned within said primary
tank at the level to be determined and a second opening in fluid
15 communication with said first opening and positioned below the level
of fluid in said indicator tank

wherein during exposure of said first opening to said gas containing veid, said
gas (pressurised to a pressure sufficient to overcome the static pressure of Liquid of
said indicator tank in said conduit at or towards said second opening) displaces from

20 said gas containing void via said first opening into said conduit to displace gas from
said second opening and

wherein the reaching of said level to be determined by said liquid in said
primary tank, changes the flow of gas characteristics from said second opening to
signify in said indicator tank the reaching of said level to be determined by said liquid

25  insaid primary tank.

Preferably wherein upon the reaching of the liquid in said primary tank of a
dropping level of liquid in said tank, thereby exposing said first opening to said gas
containing vbid, said gas pressurised to a pressure sufficient to overcome the static
pressure of any liquid of said indicator tank in said conduit at or towards said second

30 opening will displace gas from said gas containing void via said first opening into said



conduit to displace gas fromsaid second opening to signify in said

i ndicator tank the reaching of said |evel to be determned by said liquid
in said primary tank. Preferably said conduit extends upwardly from said
first opening and to a height above said first opening sufficient to
prevent liquid fromsaid primary tank from 5 displacing fromsaid first
opening to said second opening. Preferably said conduit extends upwardly
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t he respect 10 Preferably said cond iIs a ."Preferably said
primary tank is preférabBussidvesaRiit eapad apofardigi frons ybjdediredopening nibdr vak
pressure. Preferably said primary tank includes a gas inlet to deliver gas
into said pheight gbovieasakd ficst ppesing seffeadnd tgpsevient bgud frondant primerpraskdwmn in
the void can be fromits_own 15 vapour pressure. Preferably said indicator
tank i s an disphsing iramcaishBrst OBeRing tasaid spprndeopentitgesf er abl y sai d second

ing isinafixedrelationship with said indicator tank and the |evel
of “sai d 1 qui o1 PrelSPR A LB BubhoRf ity ConeRibecbBbpeRlly | "o 6°°
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allow the viewing of gas flowi ng from said second opening. Preferably said
i ndi cat or tepdoingsdhyublgeidan therespeasive takse wal | which is or incorporated a
transparent wall_section to allowthe viewing of said liquid in said 25
indicat¥ tank oRrefezally said ¢anduptdyaB#Pe: her eof proximate to said second

openi ng. Preferahl id indi.ctor t i pel Ol Qur. id
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Preferably gafaiesapg e sufficient is determned by the depth at which said
second opening Is positioned in said indicator tank.

Preferably said primary tank includes a gas inlet to deliver gas intc said primary

et

tank to pressure said gas in said void or the pressure in the void can be from its own
15  vapour pressure.
Preferably said indicator tank is an exposed tank open to the atmosphere.
Preferably said second opening is in a fixed relationship with said indicator tank
and the level of said liquid in said indicator tank remains constant.
Preferably said second opening is placed below the level of liquid in said
20 indicator tank and said indicator tank includes a sight glass region making visible from
the side of said indicator tank the location of said second opening to allow the viewing
of gas flowing from said second opening.
Preferably said indicator tank includes at least one side wall which is or
incorporated a transparent wall section to allow the viewing of said liquid in said
25  indicator tank at least at the region thereof proximate to said second opening.
Preferably said indictor tank includes a background colour to said transparent
wall section which is of contrasting colour to the gas.
Preferably said pressure sufficient is determined by the depth at which said
second opening is positioned in said indicator tank.

30 Preferably said first and second openings are at the same elevation.



30 Preferably said first and second openings are at the sane elevation. -4-
Preferably said indicator tank is at nost half the depth of said primary
tank. Preferably said indicator tank is at nost one third the depth of said
primary tank. Preferably said indicator tank is at nost one tenth the depth
of said primary 5 tank. Preferably said indicator tank is at nost half the
depth of said primary tank. Preferably said indicator tank is a scal ed down
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the reaching of a seco |l evel of liquid in said primary tank, sai

| east one ofgagr conduit having its said second opening in said |iquid of
said indicator tank. Preferably said second opening of said at |east one

ot her conduit i sPeferebly $adtihdicator damki ivft saist onadentdy the depth afnwid priosaryank
at a different depth than the second opening 15 of said first nentioned
condui t .5 Pr@nky abl y said at | east one other conduit has its first opening

pl aced bel ow sai first _openin f igd.fir nt,i one ondui t and, sai d
second openi ng pﬁ rgéeéaélgeﬁag&"phcé’%@g’&%%aaqdﬁ(%sﬁ?'hgqﬁ? hg%tﬁcf’qfsg} LRTRAn: BBk
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correspondi ng first openings of each said conduits in said primary tank.

Pr ef er abl y ksastdonenethest eonduii rpositirieddats a adiffarsing devel dint spid manwianly for thei d

second outlets which has gradations indicated.to corresponding ta the |evels
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indicator tank.

Preferably said second opening of said at least one other conduit is placed in the
liguid of said indicator tank indicator tank at a different depth than the second opening

15  of said first mentioned conduit.

Preferably said at least one other conduit has its first opening placed below said
first opening of said first mentioned conduit and said second opening placed below the
second opening or said first mentioned conduit in said indicator tank.

Preferably said indicator tank has said second openings of said conduits, in

20 depth of positioning in said liquid of said indicator tank, placed proportionally at the
same depth as the corresponding first openings of each said conduits in said primary
tank.

Preferably said indicator tank includes a background to the viewing of said
second outlets which has gradations indicated to corresponding to the levels to be

25 measured in said primary tank and proximate to which are corresponding respective
second outlets of each said conduits.

Preferably said conduit(s) are valved conduits, a valve provided in said conduits
to selectively prevent the displacement of gas from said primary tank.

Preferably said valve of a said conduit is operated in a manner to remain closed

30 once the level to be measured by way of said conduit has been reached.



to selectively prevent the displacenent of gas fromsaid primary tank.
Preferably said valve of a said conduit is operated in a nmanner to renmain
closed 30 once the level to be neasured by way of said conduit has been
reached. -5- In a further aspect the presegnt invention consist in a nethod
of determning the reaching of a level of "liquid in a changing ( reducing or
increasing) level of liquidin a tank (herein after "primary tank") of a

ki nd which includes.a.gas_co i nj vioi d .- ab - Saj : [ '
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primary tandbove safitlevely shidippirhary taek eontamang maaf bauidritie dgyehohyyhieh inl said
comuni cation with said first opening and 10 positioned bel ow the |evel of
fluid i saeokiisghelevel ta b Reteanmed Ay weseol e MACHET a0k positiened,regpte gwn@;f

t he gas containing void.at lLeast.at tines at which said l.evel .i.5 to he. .
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indicator tank in said conduit at or towards said second opening will change
t he di spl acleterntined hnd acseepid vpesingfin ghed Commuricatiomwiibiosaidifmstrepenvigiand a
said first opening into said canduit. to.chapge the flow characteristics of
gas fro#h sdositue HEFI%‘He&F Agvel Pistlgd;ipysai hﬂ‘ﬁg?tar it csé’\c%ofnef MCRANE 4Bhi ng

of said level to be d r.m ne - sal o - gyl d.in..sal . Or | :
Preferably R]ﬁ%?Hntsﬁtém} §g@}ﬁn%% %}I’%Hai’ag: \?(algiag lf%%t é gi“ﬁﬁ??né&;?ﬂtégﬁ@(’ﬁf gsn&) be
droppi ng | fy&iniféd Id £6ve.athbgstRP: OxBRNEY above or subnerging bel ow, said
first opening, said Iliquid, said gas being pressurised to a pressure
sufficient to owdiesemenpdnethstraadhing pf dusliqeidoin sand princpry damk theaelsy exphsimg or
tank in said conduit at or towards, said second ,55, openi n(ﬁ Wi L‘Ia change the
di spl acenerdbors & sebwerging beloys, sgikiirst ORERIALISY él%‘é‘itS&i gaybeing pressurised

15 to a pressure sufficient to overcome the static pressure of any liquid of said indicator

tank in said conduit at or towards said second opening will change the displacement

characteristics of gas from said gas containing void via said first opening into said

conduit to change the flow characteristics of gas from said second opening to signify

in said indicator tank the reaching of said level to be determined by said liguid in said
20 primary tank.

Preferably upon the reaching of the liquid in said primary tank in a dropping
level of liguid, thereby exposing above or submerging below, said first opening, said
liquid, said gas being pressurised to a pressure sufficient to overcome the static
pressure of any liquid of said indicator tank in said conduit at or towards said second

25 opening will change the displacement characteristics of gas from said gas containing
void via said first opening into said conduit to change the flow characteristics of gas
from said second opening to signify in said indicator tank the reaching of said level to
be determined by said liquid in said primary tank.

Accordingly in a further aspect the present invention consists in an apparatus

30 for determining the reaching of a level (herein after “the level to be determined”) of a



void via said first opening into said conduit to change the fl ow
characteristics of gas fromsaid second opening to signify in said

i ndi cator tank the reaching of said level to be determned by said liquid
in said primary tank. Accordingly in a fQQ}her aspect the present invention
consists in an apparatus 30 for determning the reaching of a level (herein
after "the level to be determned”) of a -6- reducing level of liquidin a

tank (herein after."a pri.mary. tank:), of.a ki n ' » LRCl .
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of the 'eve'inqlé%aj taagﬁs URAelintiBe vbilf lHBRE Ssafd 1RvEN @RgUIvhQd 938 Rakd during
appar at us i ncludi ng a. an 1 ndicator tank positioned renote fromsaid
primary tankyeaSavethenn@fci@k develt ANk tapktuider nBe anflueitedob a Erdsanﬁhéﬂt gas said
extendi ng between said indicator tank and said primary tank, said conduit
i ncl udi ng aapparstusapanding positioned within said primary tank at the |evel
to be determned and a_second opening in fluid comunication 10 wth said
first op&ning and poyl idifineqs @Bl?@@ﬁlflﬁéeci EsrBPteffom sie primagytank, sad; indicgtor
tank wherein upon the reachin oii the liquid in said primary tank thereby
exposing said first? &ﬂ?tﬁt}m?%a A gas containing void, said pressurised

gas when of a prgss SR Endi i I :
liquid of said oo %t%%’r“wgﬁﬁ&?lﬁﬂ?a%’ﬂ“%ﬁc%ndu|étlpf{?? udthe g’\}\(/grsg?ggﬁ]é?iet%g%d
opening will di spl acgidasnduitimchisk §dFsCopinih® pogitioned tithif ssidi ghirhhfyStank
opening into said conduit to displace gas fromsaid second opening to

signify in said indiasholvehiokbe datemmuaed and ackcerd dpéninglin floideommusiaatined

by said liquidin said primary tank. This [nventjaon y als e said .
broadl yl o consi st iith wexdpgl%@pe@mzﬁ@n@s})ogﬁapnego{wle&'t"@ree@we&ogrﬂ@  Wosaid
indicated in the specifli i of the application, individually or
collectively, and aﬂf}dlgﬁ&)gl&?n%gonbi nations of any two or nore of said parts,
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such known exdifirst! gpehingatoesaid gas containing void, said pressurised gas when of a pressure
sufficient to overcome the static pressure of any liquid of said indicator tank in said
15  conduit at or towards said second opening will displace gas from said gas containing
void via said first opening into said conduit to displace gas from said second opening
to signify in said indicator tank the reaching of said level to be determined by said
liquid in said primary tank.
This invention may also be said broadly to consist in the parts, elements and
20 features referred to or indicated in the specification of the application, individually or
collectively, and any or all combinations of any two or more of said parts, elements or
features, and where specific integers are mentioned herein which have known

equivalents in the art to which this invention relates, such known equivalents are

deemed to be incorporated herein as if individually set forth.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present invention will now be described with reference

to the accompanying drawings in which:-



deened to be incorporated herein as if individually set forth. 25 BRI EF
DESCRI PTI ON OF THE DRAW NGS A preferred form of the present invention wll
now be described with reference to the acconpanying drawi ngs in which: -7-
Figure 1 is a schematic view of a setup of,the present invention wherein two
separate tanks are shown each within which the level of liquidis to be
nonitored, Figure 2 is a schematic view of a single primary tank setup and
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i ncludes a primry efines a contal nne region wthin which a
liquid 18 is conghied.is BcHehfbticdviawy of @rsi@gqagpiirﬂa@otabk seaieandwHereih the
ball ast liquid such as sea water or the |ike. The primary tank may be a
tank to conpdinarypankadshovyaessurised fronhextetnadlyi d such as fuel, drinking water
or the like, the level of which is to be nonitored at |east to the extent
that thedSreaching of the level in the tank (either whilst being enptied or

repl eni shed), ] i | , i J as particul ar

applicati onbm%ggﬂﬁq%WMJWﬁ@ﬁ;tl on is not 15 dependent
on el ectronics - LCi L W i (= i i

supply. During %thgggeg%ﬁ%uéoag@% (Iflte} nﬁg\c@ r%%r«ff?:él}?gx %1%?8£@%é;@fe}ﬁa§‘ ﬁdé%s 1,
Within a  pihk"gysyers 30K tisdiprédent lin0&ftion dRI0AEE aaPhimaet NaploViErwhichagéfinethe
primary tank 1w |l have a drainage outlet which via a valve controlled
condui t 17 emmaiamentwezgon withid whichdz liipeidi I8 tsheenpainerhr Yhe hghkidimay foreexample
di spensed 20 therefrom The drainage outlet will be provided for the

pur posel) of beawatsrion duel@r kadlast, iqyid such gs sea guater ardhpdike Sthe pamagy tankmay
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liquid to rgpl eqd Rhef SBIhiMhtiBS bE heorRidrBBRY 1dadt6 the lektent that the reaching of the
level‘in the tank (either whilst being emptied or replenished) is signalled. The present-
invention has particular applications for use on board ships since its operation is not
15 dependent on electronics nor electricity which on ships may not be in continuous
supply. During any power outage, the level of liquid to be ascertained within a
primary tank can still occur despite any such power outage.
The primary tank 1 will have a drainage outlet which via a valve controlled
conduit 17 can allow for the liquid within the primary tank 1 to be dispensed
20 therefrom. The drainage outlet will be provided for the purposes of allowing the
delivery of the liquid to be discarded or for particular use such as for combustion.
A replenishing inlet 19 may be provided to supplement the liquid 18 within the
primary tank 1. The flow of liquid to replenish that within the primary tank 1 is
preferably dependent on the state of the volume of liquid 8 within the primary tank 1.
25 If the tank 1 is reaching a limit towards being empty the operation of the inlet conduit
19 and its control valve can allow for liquid to be replenished within the primary tank
1.
The primary tank 1 is preferably of a pressurisable enclosure. As can be seen
with reference to Figure 1 the primary tank 1 includes a liquid containing region 18

30 and a gaseous region 5 above the liquid containing region 18. The total containment



preferably dependent on the state of the volune of liquid 8 within the
primary tank 1. 25 If the tank 1 is reaching a limt towards being enpty the
operation of the inlet conduit 19 and its control valve can allow for
liquid to be replenished within the primary tank 1. The primary tank 1 is
preferably of a pressurisable encl osure. can be seen wth reference to
Figure 1 the primary tank 1 includes a liquid containing region 18 30 and a

gaseous region S 9@9%@%‘?& Jﬁﬁ]ﬂlﬁi d e%gms?ig%ikiﬂ%rﬁeqq.b%gOWf r A1€ink a8t in pressure

. ee10n
cont ai nment &0 e prinary I's enclosable 1n order"to all ow

for an incregsg hilnéd %ﬁer@e&ﬁ#?&vemism_s@Méiam)p_raeﬁ&ue@-bywa@ o IREs AT Y

achi eved by way of delivery of pressurised gas into the region 5

Posi ti oned pﬁggmrfgeﬂrgqgﬁmbehg)fdgmy_ tank 1 is the indicator tank 16. The 5
indicator tank 16 is the tank at where the reaching of a level of the |liquid
within the prinBosjtionadk rametgyfiom dles @rimargdtanirhk is nbe caditatarataaki 6. The

preferably open to atnpspheric conditigns. A.conduit 3 extends .hetween. the
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cont ai nnent bR&iOkoddiBossndi cator tank 16. In order to allow, fromthe

i ndi cat or %tgﬁ%bli%},l@t%e d%t erm nation of the reaching of the liquid 18

Wi thin the prinmeAyonhdik 3lextendscbetwedraibe pravady, tahkd dndrithe ingienion gankOl&f Thee

conduit 3 is positioned at such a |evel. As can be seen with reference to
Figure 1, témnduiti resya cemduitl visawhiche acliwidumay pass sndyinehideng first ®pening 10
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liquid 18 wahkite, tHeedddrnimbtiort 8the reacting bhehedaguid 1 8awihinalt rimaiy dank 1 to
connection is established between the gas contal nment 20 region 5 of the
primary t ar&cdnzéndh\tehehsﬁcﬂjm@eningrﬁ(}@tgz conduinpds positipredairsggha lgvel. The
F?ggrht 3 ext encigs tc:(z)n *)ft: geesne\cv?tﬂ(%e .err]gncclzzt()%iggrienﬂ ti‘]é ]S)rirsn%%(l) rt]gnke?%a\slmtﬁeh(i:gnd%it 3
15 extending into its containment region and the first opening 10 positioned at a particular
and fixed level relative to the primary tank 1. As the liquid 18 within the primary tank
1 drains the level of liquid drops. As soon as the first opening 10 of the conduit 3
becomes exposed by the dropping of the level of liquid 18 within the primary tank 1,
to the gas 5, a dynamic fluid connection is established between the gas containment
20 region 5 of the primary tank 1 and the second opening 12 via and of the conduit 3.
The conduit 3 extends to its second end 12 placing its second end within a liquid
contained within the indicator tank 16. The second opening 12 of the conduit 3
extends below the surface 20 of the liquid 15 within the indicator tank 16. Dependent
on the depth of the opening 12 below the level 20 of the liquid within the indicator
25 tank 16, will depend on the resistance to any flow of gas from the gas containment
region 5 of the primary tank 1 will encounter in order to allow for such gas to be
displaced via the second opening 12 of the conduit 3. The level of the liquid within
the indicator tank 16 is preferably maintained at an even level above the opening 12 of

the conduit 3. Accordingly a fixed pressure is required to be established before which

30 any gas will flow from the second outlet 12 of the conduit 3. By having sufficient



contained within the indicator tank 16. The second opening 12 of the conduit
3 extends below the surface 20 of the liquid 15 within the indicator tank
16. Dependent on the depth of the opening 12 below the | evel 20 of the
liquid within the indicator 25 tank 16, wi/| depend on the resistance to any
flow of gas fromthe gas containment region 5 of the primary tank 1 wil|
encounter in order to allow for such gas to be displaced via the second

opening 12 of the copduj,t 3. The |evel|  of. e Jdhquid wthi 1 he |ndi capor
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the primary ta reference to Figur , the primary tank 1 includes
a second condui tTHOpositidsingiofghe secoridepanng dRrofeht coadunrB afayt frepertionally
tank 1. The second conduit 30 includes its first opening 11 provided at a
di fferent hisger itsidepibrwithis theTespestisniankskby sncarespradpntenyit) thekication jof
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With reference to Figure 1, the primary tank 1 includes a second conduit 30

extending into the containment region of the primary tank 1. The second conduit 30
includes its first opening 11 provided at a different height within the containment
region of the primary tank 1. In the example as shown in Figure 1, the first opening 11
20  of the second conduit 30 is still within the level of the liquid 4 whilst the first opening
10 of the first mentioned conduit 3 is clear from the liquid 4. Since the first opening
11 of the second conduit 30 is below the level of the liquid, pressurised gas cannot be
passed via the second conduit 30 to its second opening 13 within the indicator tank 16.
Accordingly no bubbles in the condition as shown in Figure 1 will flow from the
25 second opening 13 of the second conduit 30. This thereby indicates that the level of
liquid within the primary tank 1 has not fallen below the location at where the first
opening 11 of the second conduit 30 is provided. The accurate of the level of the
liquid within the primary tank 1 is to be determined over its range of liquid volume
containing capacity can determine the number of conduits such as conduits 3 and 30

30 are to be provided. A plurality of conduits each with their first openings positioned at



20 of the second conduit 30 is still within the level of the liquid 4 whil st
the first opening 10 of the first nentioned conduit 3 is clear fromthe
liquid 4. Since the first opening 11 of the second conduit 30 is bel ow the
| evel of the liquid, pressurised gas cannﬁb be passed via the second
conduit 30 to its second opening 13 within-the indicator tank 16.
Accordingly no bubbles in the condition as shown in Figure 1 will flow from

the 25 d ing 13.0of th d conduit :30. This thereby indicat
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primary tank 1 may need 15 to be sufficiently high to allow for the flow of
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deepest positioned second opening of the conduits within the: indicator tank 16. With
the appropriate mathematical calculations, knowing the density of the liquid which is
for example water, within the indicator tank 16, such resistance can be determined to
thereby allow for the supply of the appropriate level of gas pressure within the primary
20 tank 1. Since the gas within the conduits 3 and 30 is compressible, a dropping of the
level of liquid in the primary tank 1 may cause for liquid to be sucked up through the
second openings of the conduits in the indicator tank 16. Accordingly the height to
which the conduits 3 and 30 extend above the level of liquid both in the primary and
indicator tanks needs to be sufficient to prevent the transferral of liquid between the
25 two tanks. With reference to the second primary tank 102, such height 7 can be
calculated by standard static fluid theory.
In Figure 1 there is shown two primary tanks 1 and 101. The second primary
tank 101 concludes the conduits 103 and 130 extending to for example the same

indicator tank 16 but having a different indicia 102 graphically representing the second

30 primary tank 101. Alternatively a second indicator tank (not shown) may be provided



for exanple water, within the indicator tank 16, such resistance can be
determned to thereby allow for the supply of the appropriate |evel of gas
pressure within the primary 20 tank 1. Since the gas within the conduits 3
and 30 is conpressible, a dropping of the_ level of liquidin the primry
tank 1 may cause for liquid to be sucked Gé‘through the second openi ngs of
the conduits in the indicator tank 16. Accordingly the height to which the

conduits 3 and 30 extend above the level of liquid both in the primry and
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P U ror isctirokadgdhe shutofl valve © may then be cloted to prevent any further diacharge.
of the gas from the primary tank thereby reducing the need for the gas pressurisation
means 120 to remain continuously operational.

The height to which the conduit should extend above the level of the liquid may
be determined by the formula H>P/p.g where P = pressure of gas in the gas contained

20 region and p = the density of the liquid in the actual tank and g=gravity.

The condutt is preferably set up as an inverted “U-tube” such that the regions of
the conduit extending from the first and second openings in upwardly away from the
respective openings. In other words, the openings are the lower most distal regions of
the conduit.

25 With reference to Figure 2 there is shown an arrangement where means to
pressurise such as that defined by means 120 need not be included. The primary tank
201 includes a liquid 204 and a gas region 205. A means to drain fluid from the
primary tank 201 is provided by a valve operated conduit 217. The primary tank 201

can be replenished via conduit 219. The liquid within the containment region of the

30  primary tank 21 may be of a kind which can vaporise and wherein the gas provided in



of the gas fromthe primary tank thereby reducing the need for the gas
pressurisation neans 120 to renmain continuously operational. The height to
whi ch the conduit shoul d extend above the | evel of the liquid my be
determ ned by the fornula H>P/p_g where P = pressure of gas in the gas
contained 20 region and p = the density of"the liquid in the actual tank
and g=gravity. The conduit is preferably set up as an inverted "U tube" such

that th ' f th dui t t.endi f t fi d d,,. .
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and it is the dropping level which by the indicator tank is to be
mai nt ai ned Adcostihglyfany liquid which may exist within the portions of the conduit 3 extending
15  from its first end 10, which does not correspond with the level of the liquid within the
primary tank 1, is not going to significantly effect the accuracy of the system. Any
such liquid extending into the conduit 3 from the first opening 10 upon the level of the
liquid exposing the opening 10, will allow for such liquid in the conduit 3 to drain
therefrom. Such draining will be virtually instantaneous with the allowing of gas to be
20  displaced via the conduit 3 through the opening 10 to cause bubbles to be generated
within the indicator tank 10. Accordingly while mathematical establishment of the
system may not be an accurate model of what is happening in terms of accuracy
necessary for the operation of the system, it may be sufficient. Alternatively or in
combination empirical setup testing may be used for the purposes of establishing
25  suitable accuracy.
The system of the present invention can be used regardless of whether the liquid
in the primary tank is being pumped out (or in), drained out, pressed out by the
gaseous medium or due to vaporisation of the fluid.

In addition, the current invention may also be used to signal the reaching of a

30  specific liquid level in the primary tank in the event of inlet 19 introducing fluid into



Accordingly any liquid which may exist within the portions of the conduit 3
extending 15 fromits first end 10, which does not correspond with the |evel
of the liquid within the primary tank 1, is not going to significantly
effect the accuracy of the system Any such liquid extending into the
conduit 3 fromthe first opening 10 upon the |evel of the 1iquid exposing
the opening 10, wll allow for such liquid in the conduit 3 to drain
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therefore may at a tinme be belowthe level of the conduit inlet of 10), “use
of the presFigire& ithnpfeanirisatign of tHe2prnfraiyt tanka20led@ing ssddincrdalsing leeels iwilie
to all ow gaseous nedia to enter, the conduit inlet of tube 10 and exit into
the 5 i ABi chedpemairlyiie thefasmaiing of gashoys VAPPWNEIVED from Hiefpniaiaed Hged- t o t he
conduit 10, and therefore disallowi ng further pressurised gas entry,
delivery to the renote indicator tank 16 will be interrupted and the

bubbl es generate in the liquid contained by tank 16 wll reduce in flow
rate, decay and/or seize to continue. For the system described by Figure 2,
the pressurisation of the primary tank 201 during such increasing |evels
will 10 be due mainly to the formati on of gaseous vapour given fromthe
contained liquid. -14-



CLAIM5 1. An systemfor determning the reaching of a |l evel (herein after
"the level to be determ ned") of a changing (whether reducing or
increasing) level of liquid said systemincluding 5 a. a primary tank of a
ki nd which includes a gas containing void gbove said |evel, said primary
tank containing the said liquid the |evel of which in said tank is the

| evel to be determ ned, said gas containing void being at |east at tines
under press%ghéigﬁfbove at nrospheric conditions 10 b. an indicator tank
positioned r romsaid primary tank, said indicator tank containing a

liquid c. ajcondwi exdiRei BeRBINRE heSRhehinB GfCAlVE] {IRRkin s SaedleREll B/
tank, said conduit including a first opening positioned within said primry

tank at the de@y@lindd)hse dethanginge (vhettera rehaime cppimciaagingh Ieveli of muid said
communi cation with said first opening and positioned bel ow the | evel of
fluid in saisgstemdinchidorg t ank wherein during exposure of said first opening
to said gas containing void, said _gas. (pressurised to a pressure sufficient
to over cgma the st atd ca priearytankof 3 Elﬂddwg?‘: ’é‘&f‘ﬂj%?r?dg%%f;%‘ﬂta’c%&vp above
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determ ned by said liquid in sal primary tank, changes the fldw of gas

characteristics from spsid beiagnat dasniAQgties ahdd byessirisea dbovedi stmbephelritnk
the reaching of said level to be determned by said liquid 25 in said
primary tank. 2_ A systanditzenscl ained in claim 1l wherein said conduit extends
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c. a conduit extending between said indicator tank and said primary tank,
said conduit including a first opening positioned within said primary
tank at the level to be determined and a second opening in fluid
15 communication with said first opening and positioned below the level
of fluid in said indicator tank
wherein during exposure of said first opening to said gas containing void, said
gas (pressurised to a pressure sufficient to overcome the static pressure of liquid of
said indicator tank in said conduit at or towards said second opening) displaces from
20 said gas containing void via said first opening into said conduit to displace gas from
said second opening and
wherein the reaching of said level to be determined by said liquid in said
primary tank, changes the flow of gas characteristics from said second opening to
signify in said indicator tank the reaching of said level to be determined by said liquid
25  in said primary tank.
2. A system as claimed in claim 1 wherein said conduit extends upwardly from
said first opening and to a height above said first opening sufficient to prevent liquid
from said primary tank from displacing from said first opening to said second opening.

3. A system as claimed in claims 1 and 2 wherein said conduit extends upwardly

30 from said second opening.



30 from said second opening. -15- 4. A systemas clainmed in any one of
clains 1 to 3 wherein said conduit is of an inverted U tube configuration,
gas being (before the reaching of said level to be determ ned) entrapped
between the first and second openings by ljsquid in the respective tanks. 5
5. A systemas clainmed in any one of clains 1 to 4 wherein said conduit is a
pipe. 6. A systemas clained in any one of clains 1 to 5 wherein said
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pressure said gas in said 10 voi d.”8. A systemas clained in any one of

claims 1 to détestened)nes@appednticteaenr theahitsti and asecorgospechingn ibyogrmid ant be
atnosphere. 9. A systemas clained in any one of clains 1 to 8 wherein said
second openiregpectve (agks. fi xed rel ationship with said indicator tank and the
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of clains | 7to 16 whstemias claimed ndanwntome ¢fackims rictauGesheren saidt pramerys tad
wal | which is or incorporated a transparent wall section to allowthe
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wher ei n1€ai §%I%hdi ctor tank includes a 25 background col our to said
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an exposed tank open to the atmosphere. :
9. A system as claimed in any one of claims 1 to 8 wherein said second opening is
in a fixed relationship with said indicator tank and the level of said liquid in said

15  indicator tank remains constant.

10. A system as claimed in any one of claims 1 to 9 wherein second opening is
placed below the level of liquid in said indicator tank and said indicator tank includes
a sight glass region making visible from the side of said indicator tank the location of
said second opening to allow the viewing of gas flowing from said second opening.

20 11. A system as claimed in any one of claims 1 to 10 wherein said indicator tank
includes at least one side wall which 1s or incorporated a transparent wall section to
allow the viewing of said liquid in said indicator tank at least at the region thereof
proximate to said second opening.

12. A system as claimed in claim 11 wherein said indictor tank includes a

25  background colour to said transparent wall section which is of contrasting colour to the
gas.

13. A system as claimed in any one of claims 1 to 12 wherein said pressure

sufficient is determined by the depth at which said second opening is positioned in said

indicator tank.



sufficient is determned by the depth at which said second opening is
positioned in said indicator tank. -16- 14. A systemas clained in any one
of clainms 1 to 13 wherein said first and second openings are at the sane

el evation. 15. A systemas clained in anylgqe of clains 1 to 14 wherein said
indicator tank is at nost half the depth of said primary tank. 5 16. A
systemas clained in any one of clains 1 to 15 wherein said indicator tank
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of clains 1 wherein said indicator tank is 10 at nost half the depth

of said primgry Aadykteni9s chirayd il Bhpsne bathgds iinoanywheriwbaidlindiastot tirk k8
wherein said indicator tank is a scaled down replica of said primry tank.
20. A syst eat mestdiadf thedlepth afrsaidpemafy tinki ns 1 to 19 wherein at |east one
other said conduit is provided, the first opening of said at |east one .
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placed in thembit@tiedemh thelepthrdiseit imignknk ndi cator tank at a 20
different depth than the second opening of said first nentioned conduit. 22.

A system asl8l ai Asgstem zd damse®@ any @le ohdaons 19aild wheresnsaid amdicatoh éank is
conduit has its first opening. placed be]ow said first opening of said first
menti ondd cefaesthaliihe depthpisa 81ty pl aced bel ow t he second openi ng

oo 8 TR SRR in b0, ST AR B TS

se_cond openj &gﬁed)ao@ﬁir@blﬁﬁqﬁlghfdspﬁﬂ]&ngﬁkh of positioning in said |iquid of

el ¢ 20. A system as claimed in any one of claims 1 to 19 wherein at least one other said
conduit is provided, the first opening of said at least one other conduit positioned at a

15  different level in said primary tank for the purposes of indicating the reaching of a
second level of liquid in said primary tank, said at least one other conduit having its
said second opening in said liquid of said indicator tank.

21. A system as claimed in claim 20 wherein said second opening of said at least
one other conduit is placed in the liquid of said indicator tank indicator tank at a

20 different depth than the second opening of said first mentioned conduit.

22. A system as claimed in claims 20 or 21 wherein said at least one other conduit
has its first opening placed below said first opening of said first mentioned conduit and
said second opening placed below the second opening or said first mentioned conduit
in said indicator tank.

25 23. A system as claimed in any one of claims 20 to 22 wherein said indicator tank
has said second openings of said conduits, in depth of positioning in said liquid of said
indicator tank, placed proportionally at the same depth as the corresponding first
openings of each said conduits in said primary tank.

24. A system as claimed in any one of claims 20 to 23 wherein said indicator tank

30 includes a background to the viewing of said second outlets which has gradations



i ndi cator tank, placed proportionally at the sane depth as the correspondi ng
first openings of each said conduits in said primary tank. 24. A system as
claimed in any one of clainms 20 to 23 wherein said indicator tank 30

i ncludes a background to the viewing of s Hd second outlets which has
gradations -17- indicated to correspondiﬁa'fo the levels to be neasured in
said primary tank and proxinmate to which are correspondi ng respective

second outl ets of ;each said conduifs., 25. A,system as.claiped.in any. one, of
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| evel to be neasured by way of said” conduit has been reached. 27. A nethod
of det er m nivalyetlheonidAshi mgvaite aproeideld @i $aidjucehduits ate hehgitivgly Ievenduthieng
or increasing) level of liquidin a tank (herein after "primary tank") of a
ki nd whpchdispliceniest ef gassfremsaul pimarwenl- above said | evel, said primry
tank containing .the said liquid the lLev of which jn said tank.is the .
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said primary_tapk,.said indic -t C ki iquid J I
conduit ext éﬂ%ﬂaﬂeg‘ Be Vn\%éll’rllglgg)l %ﬁ%ﬁi%ﬁ%@gr%&ﬁbge{%ggiﬂg %?%%%QBQWaﬁﬁsﬁg
engaged, sajghhRisidiBeehReadding a first opening positioned within said
primary tank at the level to be determ ned and a second opening in fluid
communi cat i @A wi Ahmegmidd of idesirmipagi thg machipgsoft a daeel oflliguwid e d elalgind (
fluid in said indicator tank, said nethod including the pressurisation of
the gas1@onresugingprigrreasing) keyel obliquidning tank (herehalier ‘Primary tapk”)rof ajeind

determ ned to. abo t nospheri.c. condi tj ons 20 .wherei n.ypon the reachjng of
the |1 qurd PHICLMESES MEs campnitior i, AT dev it e binak SoRls Batow
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di spl acenent characteristics of gas fromsaid gas containing void via said
first openiadighit mteavhich a conduit extending between said indicator tank and said primary
15 tank is engaged, said conduit including a first opening positioned within said primary
tank at the level to be determined and a second opening in fluid communtcation with
said first opening and positioned below the level of fluid in said indicator tank, said
method including the pressurisation of the gas containing void at least at times at
which said level is to be determined to above atmospheric conditions
20 wherein upon the reaching of the liquid in said primary tank thereby exposing
above or submerging below, said first opening, said liquid, said gas being pressurised
to a pressure sufficient to overcome the static pressure of any liquid of said indicator
tank in said conduit at or towards said second opening will change the displacement
characteristics of gas from said gas containing void via said first opening into said
25  conduit to change the flow characteristics of gas from said second opening to signify
in said indicator tank the reaching of said level to be determined by said liquid in said
primary tank.
28.  An apparatus for determining the reaching of a level (herein after “the level to

be determined”) of a reducing level of liquid in a tank (herein after “a primary tank”)

30 of a kind which may included a gas containing void above said level and which is at



25 conduit to change the flow characteristics of gas from said second
opening to signify in said indicator tank the reaching of said |evel to be
determned by said liquid in said primary tank. 28. An apparatus for
determ ning the reaching of a level (hereip after "the level to be

determ ned") of a reducing level of liquidin a tank (herein after "a
primary tank"™) 30 of a kind which may included a gas containing void above

said | evel and ichis at -18- ast durin asyrepent nof the.level i.s
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an indicator A te fromsaid primary tank, said indicator
tank cont ai r%agggﬂg #?gtaﬁﬁd@@gg]gl;@gondui t extendi ng between said indicator
tank and said priamaryaf afildicatGraitgnic Opuditidnedn ediGiendroin f sdidt pARRRY N@nk, said
positioned within said primary tank at the level to be determ ned and a
second openi ng in fl uimlicatentamkicontairong wiligeidai d first openi ng and
positioned below the level of fluid in said_indicator tank 10 wherein upon

the reaching of bhe | rgonduit gxiaiding betweey saithndieaier pkessbsaid primanydtanks st
opening to said gas contai ning. voi sald pressurised s.when.of .a pressure
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di spl ace gas from sai gorhift@Ration avitl dailFirkOogdrdng hild ipdsitidhed belbive BieOlevEPOK

the reaching of said |level to be determned by said "liquid in said primary
t ank fluid in said indicator tank
10 wherein upon the reaching of the liquid in said primary tank thereby exposing

said first opening to said gas containing void, said pressurised gas when of a pressure
sufficient to overcome the static pressure of any liquid of said indicator tank in said
conduit at or towards said second opening will displace gas from-said gas containing
void via said first opening into said conduit to displace gas from said second opening
15 to signify in said indicator tank the reaching of said level to be determined by said

liquid in said primary tank.





