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

-met hods or systens for determning liquid'level in an enclosed tank 10 -
‘where the liquid level in the tank is not visible fromoutside the tank are
known. A "U Tube" confi gurnat.i, r | i ere froma comon. The
provi sion of a sight gl a&%ﬁ%ﬂi‘!ﬂﬁﬁ@‘éﬂﬁf‘ﬁ@ CATOR ot achi evi ng the
sanme result. A nore conplex nethod is one systemcalled a bubbler tube
systemas for exanple disclosed in EP 0626570. In such a system

el ectrical FFELRCORINVENTHONS are used in conjunction 15 with the bubbler
tube i n gauging, neasuring or determning the liquid level in the water
tank. Such syst &he preseavénventioh felatesntbes itsirabliguidoleves mdichtbOSRd li? BartRiular
prem ses where electrical systens are not avail able or desirable”or ere
bl ackoufs ﬁﬁﬁow nelosplely. tosu tamknliguid devedsindipator nehicin chm be dised ShiapplitaticiRiTe
I nst ances, LB@HL' ui ddt ank] ma léy necessity be inconveniently |ocated. 20
Direct nmeadd need for.e F‘Fl&%/ﬂ‘ PERIEFSUEG 8a0ER%t gl ass or " U Tube" may hence
not be possible. Indeed it my be desirable to have a system where

| measurenments of tank |levels (eg such a ballast tanks) can be obtained from
'a renpte | BRCKGROUNDas in a control room Hence, it is accordingly an

"~ object of the present invention to provide a tank 25 liquid |evel

i ndi cat or whi chMatyirieetheds tdresyateove fen deenathioh JRAVANERISH 9k eHAIG0d Wahk
at | ea choice. 30 2 BRI EF DESCRI PTI OF

prg&i ig b_he_ ublic with a useful

THE | NTVefIeAbe dautdigie! inthe tank is mop¥iséde froneopisieathe tankvaretknown; An<Ust s

an system » 10l ng the reachjn f a level (herein after "the |evel

to bg det e’;’%ﬁenegﬁgf%:?ltgén ar db:nvanons these rom a COmeogl. el proviston of a sight Y
glass to the tank is another means of achicving 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 bubbler tube in gauging, measuring or determining the lquid 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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changi ng (whet her reducing or increasing) level of liquid said system
including 5 a_ a primary tank of a kind which includes a gas contai ni ng
void above said |level, said prinmary tank containing the said liquid the
level of which in said tank is the |level to be determ ned, said gas
‘containing void being at |east at tines-gnder pressurised above

at nospheric conditions 10 b. an indicator tank positioned renote fromsaid
primary tank, said indicator tank containing a liquid c. a conduit

‘ext endi ng bBRIEFDESCRIPIIONOF THRINVENSRON prinary tank, said conduit
Jincluding a first opening positioned within said primary tank at the |evel
ito be deternmi ned*%-‘l@ddl.agb’e@l@)rm foplenspegt ithe firesedt TbvernivmuBbsstts Odh Wybbns 3 A
first openltﬁzg and. po&ktlo ed be};l ow the level of fluid in said indicator
tank wher ei 'AIPMNG BEJsacHBE B & k6val {harein afirinTthe levelsai b datermeandd) off ng

I d, id : ' . 1 fficient, t | > th
taticproct ARG RURERE LABF Iy n e RRLEKST ArdioRid Fhigarworomebiding o
t owar ds ssai d segond Og?ﬁsrgiﬂg ‘%ESl'lf-aacﬁﬁ'dfWﬂf&%ﬂcﬁ%'ggggﬁso?ﬁnqtg@irﬂg' g&@g | ‘1@"' a

said first opening int conduit to displace

openi ng and wherein tddrieee)istid pfimady ‘ﬂaﬂke\'fﬁﬁtahﬁn%gg@';%hg g?&ﬂgfitlg‘%'la%il

liquid in said primary tank, changes the flow of s from
sai d second opening tWwhichi gn$di¢ tamk sailt level emberdetarfinédiesai®2a8iodtaphingai d
| evel to be determ ned _ay said liquid 25 in said primary tank. Preferably
“wherein upon the reacHlifigh@gng: Me l§astdt dtimes sundgr ppressurised aatiovef atmosphefpi ng
| evel of liquid in Saé.ognditg)rﬁg’ t hereby exposing said first opening to said
gas containing void, sai as pressurised to a pressure sufficient to

Condul oat or tonar der el aer o s rlo BTl \OUE Bl Tk cnd ©
gas containing void \ihdlicsm'rthrﬂdafomftaiﬁigngrail_itgjjﬂ nto said -3 conduit to displace
gas from said second opening to signify in said indicator tank the
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 hiquid 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 1 said 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 void, 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



reaching of said level to be determined by said liquid in said primry
tank. Preferably said conduit extends upwardly fromsaid first opening and
to a height above said first opening sufficient to prevent liquid from
said primary tank from 5 displacing fromsaid first opening to said second
‘openi ng. Preferably said conduit extends-Bpwardly from said second openi ng.
Preferably 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 swwgnit tosheplaceggashiyomi sid Sbﬂﬁndtdpenmgstbeﬁgmfff]ﬂ 3418 nditQoPSIer
'said conduit i.s a Preferably said primary tank 1s a pressure vesse
_capabl e of TE&RE §8§ﬁ1§&V§BIQ'@ﬁ d¢tegreingd by saiddspnd in ridipeinadrly yardai d pri mary

‘tanklncludes aggats B {{/ l.i ver as into said primary tank to
'pressure said g cler E)é 5§ ‘B? exiea ?)r”é’%hﬁﬂéf frem (saidy birgl epenine andot it s
own 15 va ndi ca Kk |s n.exposed tank
open to ;/hglg H’& f#%%fg? gbs?/'ff?@%'ﬂciogé%vc?ﬂiiﬂﬂﬂ’éﬁn?@ §a P‘Hmap}f {ankdrom

rel ati ogshig di ﬁgﬂg,@ﬁm@?@,ﬁ : rfcﬂg:s of said liquid in said
I ndi cat or tiakrl?fl rﬁegmal ns const ant mg elgggtﬁ) S |Icl? sécond openi ng i s placed
bel ow t he | evel Prfferablyusaid tondint ekterd dp%kﬂ?tfﬂfmtsﬁfd‘se%&ﬁd ﬁgé %nd' cator

tank includes a_sight glass region nmaking visible from e of said

i ndi cat or t ank Pi¢éerablyasaichponsultsiaiod ap émaenttddp eubeneprif; ?Lﬂéti(ﬁng@Be]Y} E(Béfa,ge of

gas flowing fro [ nd. openi Preferably sai ndi cat or t

i ncl udes at™l ’8 "‘Srfg ‘ﬁge‘(ﬁél (P%ﬁ/rﬂegﬁmlaed)remrmd petwicert the ﬁrsarasﬂaleemw

P wal | sectl aid liquid in said 25 indicator tank
AL TR e i i

at | east at I'én ere e to said second opening. Preferably

~said im@ictor tmkmmglmﬁup%g%ﬁynd colour to said transparent wall
" section which is of contrasting co r to the gas. Preferably said pressure

posi t§ oned. | ;gi’f’?’m??;"ﬁ%?m??n?"é’ﬁ Bret o ety st PL PRS0
openi ngs PFESUEane el evati on
Preferably said primary tank includes a gas inlet to deliver £as into said primary
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 10 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.



-4 Preferably said indicator tank is at nost half the depth of said primary
tank. Preferably said indicator tank is at nbst one third the depth of
~.said primary tank. Preferably said indicator tank is at nbst one tenth the
depth of said primary 5 tank. Preferably said indicator tank is at nost
hal f the depth of said primary tank. Prejerably said indicator tank is a
‘scaled down replica of said primary tank. Preferably at |east one ot her
;said conduit is provided, the first opening of said at | east one other

‘conduit positio f: | evel . | i rimary.tank for the 10
‘pur poses of i nd??gﬁefénbg]?ﬁg "frl‘gét%tﬁll; %aé’%égh%lﬁ‘@%‘?gﬂﬂthgéi‘igﬁ‘ %#S"’I’ BUPATY Ry d
primary tank, Peéfdraly lsg rs it B | i d
-opening in said |iqui dy gfﬂzg]idg&ﬁ?rﬁ%l?ga]ts?r}ﬁgér{ks)ﬁ%wel@F%‘{)ﬁsﬁga&d%g(gg)gﬂﬁmy
openi ng of tadi.d at | east one other conduit is placed in the liquid of said
‘indicator tank indicator tank at a different depth than the second opening
15 of said firsPreferablyoseid indivdlirttankriefae madst yonsaleditathd desth seidtphighary
conduit _has its first opening placed below said first opening of said
first menti¥Wed conduit and said second openi ng pl aced bel ow the second

' I dpf i It i | d. i ndicat t ank. Pref bl
card i nai cat or  PiERanEE IFEIGRRR B beliine deabsaaid pemanrianko. dept h
ai d i ndi cator PHR*AS a1 * BB Sediihe drinisaid promananko dept
2t The Same depteath shfdkall GAL R A QARSI kG o SR RnReg Rk, "7 Y

condui ts in sai PreférabBrat ledsoke offief E£02Bhduis & ]S’ro‘vﬂi@dcﬂi]eoﬁrgs r é‘&%ﬁk 4489 2

background to the viewing of said second outlets whic I ONS
i ndi cat ed leesicone ethesnatindgitt positimedeated slifferene 1% nipasuid §tim4tySahR fof itHE! Y
tank and proxi mate_to,.which are correspondi n(g respective second outlets of
each sk d PYREHS & mdicatige Abe yeaching ebadecond Jevel of Jiquid dn saiddpiimary eankal ve
i ded in.:$ai dui t l.ecti vel t the. displ t of
]P; g\r/nl s:i dl %r]‘lf %%?@a%fgﬁgl ther dohduft I?a%lr'lé/ fts%safd Second ope(ran'ngI %np s:%?ie]g(?u?d 0(% sa%.:]daS
indicator tank.

Preferably said second opening of said at least one other conduit is placed in the

Liquid 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 2 manner to remain closed

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



Preferably said valve of a said conduit is operated in a nmanner to remain
‘cl osed 30 once the level to be neasured by way of said conduit has been
reached. -5 In a further aspect the present invention consist in a mnmethod
of determning the reaching of a level of liquid in a changing ( reducing
or increasing) level of liquid in a tanks(herein after "primary tank") of
‘a ki nd which includes a gas containing void above said |evel, said primary

itank containing the said liquid the I evel of which in said 5 tank is the
1 evel to be det gnmi igtheP¥spéeeiHRf i M) leoh&QK: | Ly renpte from
ePYspé; régknl W&Weﬁﬁbﬂ_co}lé’lgkgpf I?ﬂqetlﬂl:u%f':c?ﬁg%tg%ﬁnéqg Q]f:

'said primary tank, said indicator tank containin

condui t - extachingof bdewstl ligaidin nkainy ( IARkindsH MaicsiHE] IBEYo! AT o
~engaged, said conduit including a first opening positiongd w t% [
iprimary tarknkthernm plerf pimate tank®) of rd kel sibichs isdedesda aRe ioRGihief Voiigd
~conmuni catiégg Wi t.B sai.d first opening and 10 positioned bel ow the | é&vel of
fluid in s&PAVE fifde

I nN°Sal

¥edr saich ARmagy, faak fentading ke said diguidhthe lpvelsduwliishin saidof

t he gas_.co I ni VOi t ast. aj,tines_at which said level is to be

ot e o> stk BB 1 Jo B defétiting By Wl 2t S brisntor danpostoResksmots fafm he
liquid in i4d |.ORr apk at osji.ng. -above. or., subner.gi hg bel Qw,
sa?d first %Eeﬁﬁ%ﬂg??s%{% | 5&?@2‘%@ %agb@gwggpe} jg}.‘;’l‘ﬂ 18 wl%gh '?‘b ‘3&‘"8““

pressure sgkiendingBetiveerP Y40 GRdRalP arikl Ad EaciH r]:ﬁ"ﬁﬁécrﬁretaﬂl‘: légﬂo%dggﬁg%aqgm %F)pét%jt d

i ndicator tank in said conduit at or towards "sal d second

‘ characteri

I ndi ' f We .to be d | ped b id l1quid
i sar i obBRBoIDpHBRT e Byl of Bl iR ndieaton ek, g Dot inchystin e

change t heimtihgfihgcefast opeting apdsitionedi withad sgib phin®ify SRl 82 theC RVedi Bl BY
void via sgéd first gpening into said conduit to change the flow
tepmngd agda pecond opeaingandhid swammugications Wit $ajd first aminthg and

i d . ¥ : . A iquid- th ) i ng. ab
Sabrerof ne el a8 o 4 PCAfanh i L e PR RRE R R

pressuri sedettmined testoveartmosphiceicadhditiongver cone the static pressure of
any liquid of said indicator tank in said conduit at or towards said second

25 openi ng wi | IWhereigeparthe dicagliing efiwhe liqindr inctaid ipsinarg tofk gR3ety exposaig
??3&2%?;@9&%%2/33 g:e(\%ﬁéigio%fga{ds hm?%ﬁ?ﬁiﬂg, Isa% (iiq%?cll,dsafdoggsullaéiné %r:sgsggced the
15 1o 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
charactenistics 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
20  primary tank.

Preferably upon the reaching of the liquid in said primary tank in a dropping
level of liquid, thereby exposing above or submerging below, said first opening, said
hquid, smid 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



fromsaid second opening to signify in said indicator tank the reaching of

said level to be determned 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 reducing Iﬁé@l of liquid in a tank (herein
y

tafter "a primary tank") of a kind which I ncl uded a gas containing void
‘above said | evel and which is at |east during neasurenent of the level is

ja tank unde nf ) .of a pressurised gas .said par.at.us i ncluding 5
'a. an indi c]gef%&ﬁga]m l%ﬁi’iﬁgfcgﬁ'eﬁkﬁ'&n@%e"f Fﬁﬁ{ S%PHWYW?EPMIJ‘,“’@&Y ch may
‘indicator hankedontAsni 1 d Qi di enqdi-ng .between. sai d

[‘I ndi cat or t]a‘raﬁ_iIl &n s%%sdb%&r}fiﬁ%ﬂ %ﬁk&ovgagﬁac@{ lu% i %'{}gilggata Gast scﬁm.ng

| Openi ng poshéisarasenti sthilie B¥eH iPi FRKYurddePKthe Sfnflubfcd %}? }égsmseﬁegﬂ Tiged
jand a second opening in fluid communication 10 with sal Pl rst opefii ng and
{ posi ti oned dpphmustihetuldmgel of fluid in said indicator tank wherein upon
the reaching of the liquid in said primary tank thereby exposing said
first opening t@& sap®mglieateniankipesitignediremoteaframpsaid primasy tara sardhiadicafora
pressure suffici engfln Qo Quer.cont. t?{f static pressure of any liquid of said
i ndi cator tank in s3P§CPBAIERBAMUE our towards said opening will displace

as fromsaid gag co IR, ' ' id:fi.rst _openi,ng into said conduit
o di opl ace gaPtr omeondl Exicklfh Kl id sidibaBr T Fad 54 Rimen Sk ank
the reaching of saighid evfduil MCRRIAEE F6Si @ﬁ&:@/ Shined Wit sl prahslyPLhier v
tank. This invention may al so be lggz;i d broadll Pg c]olrlfé(li W?%S%lﬁ pa?rtygrflhﬂa
elements and 20 f eattthe kevel f b detekmtined nnd adecanddpéring feflailasinmgaicaion Of
t he apgllcatlon, i ndj vidual | y or collectively, and any or all conbinations
of any!®wo or nore Witb$aid fiskr epening and mositinneds belowr the, leant offbiid inpsaid f i ¢
I ntegers are mentionsd {(1)erei n whi ch have known equivalents in the art to
whi ch this inventio 5%, such known equi val ents are deened to be

i ncor porat ed hegkémiPEpdd theYdaMiify S e Fighid i Ldld prinary 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

15  conduit at or towards said second opening will displace gas from said £as 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 1o 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:-



BRI EF DESCRI PTI ON OF THE DRAWNGS A preferred form of the present invention
w Il now be described with reference to the acconpanying drawings 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 Ilevel of liquid
is to be nmonitored, Figure 2 is a schemati’c view of a single primary tank
setup and wherein the primary tank is not pressurised fromexternally. 5
:DETAI LED DESCRI PTI ON OF THE | NVENTION Wth reference to Figure 1 and with
reference to a fHigene biis alsehematimview afiksselup of hibe pySESMTINENGNS WHeRSEHvo

;i nvention includes Erinary tank | which defines a containnent region

‘Wi t hi n whi cPa4 '&ﬂ?ﬁj reShpwneaah sitthén whivhetheilendl of hgyid isto b anplierdd) be
‘wat er or fuel orFﬁarll st _liguid.such a§ sea water or the like. The primry
‘tank may be a t&mRCto cBACATRHANIEX O \BatiBele prmat, tank) seup and veberein theel |

édrinkinng)trﬁﬁ I ' : ich is to be nonitored at | east
'to the extént E{rgé?ﬁl{qﬁémlrlEﬁﬁ?é\%ﬂg#&%{ﬁgte%aéwgl in the tank (either whil st
bei ng esptied or replenished) is signalled. The present invention has
particul ar applications for use on board ships since its operation is not
15 dependem® BERDESGRIPTION OETHEINVENTION on ships may not be in
conti nuous SUpﬁlf'ﬁl- During any power outage, the level of liquid to be
ascertai ned wit NiH glergpeein higuse k andrwishireferenceuo adfisspiof theapsimane bnkovier
|. have a.drai nage qutlet which via a valve

. Th ' K 1 wil
ggtn? ?§| | edﬁ’egél% r%’“ﬁ?“%éﬁ"%“i Javemion paclpdes, adpumany ankel pyhichrdefineska |
; be di . ¥ l. i | . be i ded f h
pur poses ornfment rigioh SABATWINS HeRdTRIR Glaitie, "the 1RSemaL lorsrample

par ti cl ar beisaterus Huelor Ballas QA shER as Aed WRGUrTHE Tite! AL WoPS,
provided to suppl enent the Iig%iud 18 within the &%}?’ﬁﬁl‘gi‘.@%g’ﬁ%w

of Iiquid B®2rtagk &nicentaimballast water, ohetheriliaid sbetn ks Fudls driRkinkSW ARt ¥r the
dependent ](E)lg &ﬁue] Stf“tf; gf t.he gé)l une of liquid 8 within the primary tank 1
25 1f the THARLVE PleY 1Y to be manitored,at lgastieitheyextant that the repeing obtheof
the inlet ©eddhithe 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
concuit 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 hquid 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 conirol 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



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. As can be seen with reference to Figure 1 the primary tank 1
iincludes a liquid containing region 18 30 and a gaseous region 5 above the
| iquid containing region 18. The total cogtainnment -8 region of the primary
tank 1 is enclosable in order to allow for an increase in pressure above
;at mospheric pressure. This is preferably achieved by way of delivery of

' pr essur i sedregam ofithe prineary egilon iSend@osbld BNGA f ri.mary tank
‘1 is the indicator tank_lr%. The 5 indicator fggﬂmltgwifépﬁgeﬁ%n UL PIRAY e
‘the reachi ipo¥e aimosphdricoprasherel i sl is priferabilficachiviedehy W o I4dIRY AP & £
~determ ned. The .indicator tank is preferably open to athospheric

' condi ti ons.PTESUBSA €3S 18tothe gefien Bet ween the primary tank | and the

“indicator tank --Th condui.t 3 1s a.conduit via which a fluid may pass
and includes a 1%’ ?Flg-f‘l;n%i)éﬁﬁnﬂge frgm fbevﬁrifﬂi“ﬂ( fang ot teningdigatoretinkn16f The
pri mary st anddidatdp | i £hisn the contai nt region of the
i ndi cator tank 16%@?%?83@? t?@f gf F{g]\?v?z‘zfﬁr@o%ﬁafmﬂgioﬁﬁ @X‘E@?‘Dt ahquid gyithindhe
det er m nat ipoimapy fahk 1emahi Bo deterfdifed.! Ahe Hitd-Nipgt he primary tank 1 to
a certain Ievealaj,( the fi rs? openieng 10 of qjt]ﬁeﬂjg%)ér%ﬁ ui H)li!!( Fi‘%%%%%n%“aﬁo
such a | evaimosphenanonditiesen with reference to Figure 1, the primary tank 1

has the conduit 3 15 extending into its containnment region and the first
opening 10 posi Diconeuit Frextensisrherwedrathe prindaryi tosk 11andeahe bedigdtoy Bink a6t MEhe

rimary ta P the ljquid 18 within the primary tank | drains the
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second opening 12 via and of the conduit 3. !I}"he ggﬁ%élnp%giﬁeo% edg'dfc(ﬁm?rts
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As can be seen with reference to Figure 1, the primary tank 1 has the conduit 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



on the depth of the opening 12 below the level 20 of the liquid within the

I ndi cator 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 nai ntai ned at an even | evel above the opening 12 of the conduit
3. Accordin _Ig/q a fixed pressure |s required to be established before which
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cor simlar. The positioning of the second opening 12 of “the co
-~ propor 19 on¥isibje apddopthe buliblingpeifeaiite herseeh drome she sidevef thenkgicatos thnk 16.

- correspondence with the location of 15 the first opening 10 within the
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the exanple as shown in Figure 1, the first opening 11 20 econ
condui t 30(2p pexits depthiwithin thegespective ahks)te ini apmicspandenict s¥ith the 1btation of

openi the first nentioned condyit 3 is clear fromthe liquid 4.
SipnclengnellBF ?‘Iﬁt Ogﬁgw%@ within the primary tanlll(l 1. 'S I qui

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
hiquid 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
hquid 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



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 fromthe 25 second opening 13 of the second
‘conduit 30. This thereby indicates that te |evel of Iliquid within the

primary tank 1 has not fallen below the | ocation at where the first

‘opening 11 of the second conduit 30 is provided. The accurate of the |evel

of the i cliffdrent tdviels withirptiieneonyainarkt degion bp tlepaffapy Miket ca¥Ye hrovidednge
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the pri margl t ank |s above the first opening 11 of the secon onduit. Such
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i ndi cator tank 16, the resistahce to the ow of gas via esec | et
13 via t heSinee dhal distanstaitiet86en shegseambé routlenn3tdfathe fsetond Rendiit 30 iSTuAHEL 3-

. Accordingly the gas pressure W|th|n the primary tank 1 may need 15 to be
- suffi ci entPejoNithe sudace 2O\0frhe liguad mitun dhe ipdicator trnkyt6, (thagesistepos exljhd r om
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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 hiquid 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



20 tank 1. Since the gas within the conduits 3 and 30 is conpressible, a
dropping of the level of liquid in the primary tank | 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 in4he primary and indicator tanks
needs to be sufficient to prevent the transferral of |iquid between the 25
;two tanks. Wth reference to the second prinmary tank 102, such height 7 can
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.but having a different indicia 102 graphically representing the

primary tampkefetably proadedithyva|gas pressadsationndieans d20t aSkck mO%asS prssIrisativnbe
provided -11 for the indication of the level of liquid in the second
primary tafeany mayincdudg p Lompsessoband jgecuymulaidrt whicht via vadieescbiit, ai pressitre
regi on of eac f the primary . tanks i prefera pr.ovi ded by a gas
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5. Such is preferably’to maintain gas at a suitable level®to gﬁ]g]vs\ﬁggr gas

to be di spviacthe conidaits eatendingyibétwveen tthe giringarkp ahie dnakd) ¢hep iridigatyr taakkid t@nd
the indicator tank 16 to initiate a bubbling of such gas in the indicator

tank 16. Amitiaje a bubbliggrfi such gay mthe intacaterciank & 6s hMloef the onduits emy aso | n
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tank alt oisidshRiiy SARYS 30D, 51, 38 k. omfieRiftiohs s honk i Figa ot e 10 ¢ o
o ! m ) . _

ot S77 COEMARTIE! PRGBS BT RSt BOURCLind B A il Hosca
knowi ng t hfitst td¢hel gasatontdinmienteigibnivhivhmmay tnadide® shutbfiNalde N8ack aakhRAf t he

| ocation at which the first opening 10 15 is provided. The shutoff valve 9
- may t hen beal¥s gy dedosadancabubbling has been detest¢rhthgeebydknawiog dbat the avel bf

oY L A SRR e B GrL bl pi kel kGl £'WARH e Brst Spenthe 16
15 is provided. The shutoff valve 9 may then be closed to prevent any further discharge
of the gas from the primary tank thereby reducing the need for the gas pressurisation

means 120 to remain continuously operational.

The height 10 which the conduit should extend above the level of the liguid 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 conduit 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 hiquid 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 pnmary tank 21 may be of a kind which can vaporise and wherein the gas provided in



The hei ght to which the conduit shoul d extend above the level of the liquid
may be determned 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 conduit is preferably set up as an inverted
"U-tube" such that the regions of the coltluit extending fromthe first and
second openings in upwardly away fromthe respective openings. In other
words, the openings are the |ower nost distal regions of the conduit. 25
\Wth refer ethezas optajmentreginay 205 gbosteothe lavel arf rthe digoizh256yhie vapbESE)igied.
/pressurise iuﬁg as th&h. ngi ned by neans 120 need not be included. The
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liquid. Such vaporised |iquid can e%sure that the p essuvrve W?ﬁﬁ?\dlﬁﬁgﬂgas
cont ai nnentcoptadfiestwithipghe indiedtex tank@d6at a pressure sufficient to allow for
it to beconme displaced vi.a one ol - both of the conduits 203 or 230- The

i ndi cator tank 238 RTRMY,JRNEDLAD AR, be; set P theotesting if ghe setupr émpiricatip o
201 by way n0fih - Wi C e oS- 6] ithip the Liquid 215 contained within
t he indi cat or ﬂﬁ%G%ﬁﬁ ngsg%ﬁghwﬁbgﬂﬁl}?nmgéﬁ‘? dagk fo gilnstrate the leveliatng
of the set whichhe ifludd i @E primaiermki e tohchEdMiahi i tobethe
indicator tank to illustrate thgﬁfevel at  whi ch“?hﬂmf“fﬁf%qﬁ% lﬁﬂ’gﬁ%r{o y
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I ndicator tank 16 thereby indicating that the |evel liquid wthin the
fia B brgiae fapkal

primary tafk . des reached qegertan logitione  Stneephi maimaryatakik iis
T oS ST AL 3 S oo s
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does not cAreardinglyiany fiquidrehich ety efist Within tyuipdriiérishéftht REnduit 3 extending
15  from its first end 10, which does not correspond with the leve! of the hiquid 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 regardiess 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




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 level of the |iquid exposing the opening 10, wl|
allow for such liquid in the conduit 3 to drain therefrom Such draining
w Il be virtually instantaneous with the-Hlow ng of gas to be 20 di spl aced
via the conduit 3 through the opening 10 to cause bubbles to be generated
within the indicator tank 10. Accordingly while mathenatical establishnent
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facility of .120 (with_valve 8 closed) will continue to allow gaséous nedi a
to enter tM'dSE in flpyates deeqpand/or sgige éxicontimico Fondhe systeinodesaribedab
16. Upon t LGuigd, 10 ] . ching the | t to the conduit 10, and
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to continue. For the system described by Figure 2, the pressurisation of
the primary tank 201 during such increasing levels will 10 be due mainly
to the formati on of gaseous vapour given fromthe contained liquid. -14
CLAIM5 1. An systemfor determ ning the reaching of a level (herein after
"the level to be determ ned") of a changing (whether reducing or

i ncreasing) level of liquid said




systemincluding 5 a. a primary tank of a kind which includes a gas

contai ning void above said level, said primary tank containing the said
liquid the level of which in said tank is the |level to be determ ned, said
gas containing void being at |east at tines under pressurised above

at nospheri c

primary tank, said indicator tank containing a liquid c. a conduit

ext endi ng between said indicator tank and said primry tank,

sai d conduit

. incl udi ng aGlidBMSopeni ng positioned within said prinmary tank at the |evel
to be deterﬂi ned,and a sggond openi n&éi n fluid 15 comuni cation with said
10| t

first openi
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tank wher ei ri ng~exposure of said.first qpening to said gas containing
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voi d,

‘static press?ﬂfe“r‘nﬁfclﬁ&iﬂ%i d of said indicator tank in said conduit at or

it owar ds sai

second op

ermne
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ropeni ng and wherein the reaching of said leve
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sai d second opening to, . .signify in said indicator
level to be determ ne¥high Bhpaid|tagkiis the teveh te dieddgteiminey, $aid kgas Zonfaipngt em
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as claimed in claiml wherein said conduit extends upwardly from said
e f &

first opening and to
liquid from sgidhidls! mary tank fromdisplacing fromsaid first

pr event

opening to said second openi ng.
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3. Asystemas clained in clains 1 and 2

wher ei A0sai d conduibt sxtisdidstor Pak dpositiied &&Eb&aifﬂnﬁ.e&‘?@gﬁvrgﬂgﬁmgﬁ,'%agdg%

A systemas clainmed in any one of clains 1 to 3 wherein s

an
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indrcator tank containing a liquid
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
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 hquid of
said indicator tank in said conduit at or towards said second opening) displaces from
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 sard indicator tank the reaching of said level 10 be determined by said lquid
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 satd second opening.
3 A system as claimed in claims 1 and 2 wherein said conduit extends upwardly

from said second opening.

conditions 10 b. an indicatel4tank positioned renote from said

ni ng) displaces from20 said gas containing void via

sai d



inverted U tube configuration, gas being (before the reaching of said |evel
to be determ ned) entrapped between the first and second openi ngs by
liquid in the respective tanks. 5 5. A systemas clainmed in any one of
clainms 1 to 4 wherein said conduit is a pipe. 6. A systemas clained in
any one of clainms 1 to 5 wherein said priwtary tank is a pressure vessel
capabl e of being subjected to internal pressure. 7. A systemas clained in
any one of ﬁl ai gﬁgslg to 6 \é\/]ﬂ;‘erei n said primary tank includes a gas inlet to
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regi on rraki#g visible fromthe side of said indicator tank the [|ocation of
sai d secon ‘opelﬁ b ogads) %Iq%weﬂﬁ%ﬂv}’@mm@C&ﬁm‘galstd:ﬁwhemjnfsnmxsmh@ AR
opening. 2 t ainmed in gny.one of clains | to 10 wherein
P 1 i oPressurehe¥ei cabE o bend Siierted 18 imipenal pesspurai ch | o or

i ncorporatgd a W swiaarfN¢laidd in i | | the view ng of said
liquid in said indicator tank aﬁ?@%gﬁgacifo‘flﬁ%"‘? 23%& WhtaFimosaid prissaryeienk o
sai d secondnalpdesi mgas irdet tb dalivee @&t@'sﬁid'?ﬂlﬂa Erik [l el Ao

i ndictor tank includes a 25 bacEground co ourpj{o sa@d%ﬁ%ﬂggﬁgirdg%s ffqld
secti oAdwh¥"®¥-is of contrasting colour to the gas. 13. A system as cl ai ned

i n any onegof clai 1 to 12 wherein said pressure sufficient is
det er i nedsby t‘h‘gsyg%m RS g‘ﬁl“mfmh%%e et chwms dpton? miereinsaid indicagetr tank $@i d
i ndi cat or 4@ekposed fank 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 mdicator 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
2 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 opemng.

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 is 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 sajd 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.



14. A systemas clainmed in any one of clains | to 13 wherein said first and
second openings are at the sane elevation. 15. A systemas clained in any
one of clains | to 14 wherein said indicator lank is at nost half the
depth of said primary tank. 5 16. A systemas clainmed in any one of clains
1 to 15 wherein said indicator tank is -atbh-nost one third the depth of said
primary tank. 17. A systemas clained in any one of clains 1 to 16 wherein
said indicajor tank is at nost one tenth the depth of said primry tank.
18. A syst elftas /b F¥iterB@sichimey innsy oneaf ailaims1l to]3 Wheken 8 B Snd 8lionat of
.tank is 10_at. nost r}a}%f t he l%e th of said primary tank. 19. A system as

cl ai med in “BNHBERATH (e M clevelpmg wherein said indicator tank is a

scal ed downsr eplai | Lmary tank., 20. A system as clainmed in an
'one of cl \;\Tlr?’s Eﬁ‘%@&egﬁ%gglragpgﬁ L\ a?%gg?o Rlairgs dp ]?a‘?"gefeﬂbm@limdiﬁwptmki iéed,

“the first @pmgm]pﬂ,embq, @Itsalicfﬁﬁﬁjaﬁn?nﬂt her conduit positioned at a 15
~different level in said primary tan or the purposes of indicating the

i reachi n§ oflba sAcyseni aveliméd i sy 6nd &f SiaiHs Pl T8 P epst
| one other conduit having its said second openi nggiwnhéggflﬁésaf(?aitﬁ%?%ﬁ‘Jaggi‘ﬁ

i ndi cat or MRSt one thixd thesdepth af swd primedty itankc| ai m 20 wherei n sai d second

I openi ng of ,sai dAat | east . one other conduit is placed in the liquid of said
“indicator fhnk M AMEDk 3 claumad wrany oneoligisims Bin 16 eyheneinisail indicataaank is
openi ng of ;SAbd ofk ' conduit. 22. A systemas clainmed in clains
20 or 21 where: gﬁéé%hﬁ@{légggﬁgw PEoEY tit’@hduit has its first opening

pl aced bel 18y saA dydtemSds QBRI i L-r St L. gned conduit and said
second openi ng plg%ced bel ow thg a? (??)]% ocgée]ﬁ}%n]g[%wévgﬂeﬁm?is? Ingheatar damdg is
condui 10 i3t nscsit Gakf thik deyitb of saidlprindry 28hk. A system as clained in any one of

cl ai ns Zolﬂto Zamlherei n said indicator tank has said second openings of
sai d condutts, A PYSEpMs chatmesd dn anpenegf icteisai lotd 18 wiheredd ssidiifldichion itgal _F

open ngs. 2l W85BG o s ptied M  rary Tank. 24, A Systemas
claimed i 202Ny AS)R1 a8 LRiME HahPord ot DRI T 1530 WA Sn G st S K ber said
conduit is provided, the first opening of said at Jeast 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 mdicator 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  ncludes a background to the viewing of said second outlets which has gradations



30 includes a background to the view ng of said second outlets which has
gradations -17 indicated to corresponding to the levels to be neasured in
said primary tank and proximate to which are correspondi ng respective
second outlets of each said conduits. 25. A systemas clainmed in any one
of claims 1 to 24 wherein said conduit(syiare valved conduits, a valve
provided in said conduits to selectively prevent the 5 displacenent of gas
fromsaid primary tank. 26. A systemas clained in claim25 wherein said

ival ve of a Hdicatéhinigotrespondopetatied lévels RN alcabiited SAP Hﬁgrg gﬁﬁ%,{cﬂe
/level to be neasured by way of said conduit has been reach é. . net hod

‘of det er mi iPTREMHE 9 wAGh 31§ Carrespanging respedtivgsecbridowaletheh@ichGaidéndagyici ng
‘or increasiqyg) | of li,guid in a tank _(herein after "primary tank") of a
‘kind  whi chﬂ?nc|‘§§§4s““3 ﬁa‘é,‘gl{’b‘?ﬂ U NGNS Of #laims e tas 2t viesoial said abndyit(savey
.tank cont aiyivg isal LM |l evel .of whjch in said tank is the

il evel to be detefﬁqﬂﬁlgg'?bg t@gyoﬁoggﬁtdiﬁ i TAY ofOrcg Hbsﬁ‘:ﬁicé‘h’@h’ PEerene theom
sai d panardjs;ﬂmhzemafgadﬂdﬂnCsai@f?]ﬁ aRkapeNtaining a liquid into which a
conduit extendi ng between said indicdtor tank and said primary 15 tank is

engaged, s&bd céndystemi asldaiined m tlaimt 29 pehéres, i §d i $.hi id .
primary tank at the |level to be determ ned and gﬁgeg%lgge%pémnglanmb%ﬁa##dm
| communi cat PBEF{Gd: p 2 smanger (o mmaipelosed anced thedével onbe hedsared b waVet shf

[ fluid in sajd,i-ndigator tank, said method including the pressurisation of
. the gas co%"gﬂmﬁ CR?S{'(ﬁeﬁeﬁli’east at times at which said level is to be

- det er ni ned L6 it 20 Wwher ei th hi f
Che |1 auid’rn oo HemeBE QeRhnfifil 0 1 ine A 1 ¥p) ollghdsbausignaine
bel ow, 18ai edircingtordperebsigg) RaEKof lidtiid Ga a§%ﬁ$%nb¢?ﬂe?gpﬂﬁ1§§f%ﬁ]ﬁ gg?tjo P

pressure sufficient to overcone the static pressure of‘a
i ndi cat or Whighkinrhidesiadgasormidiningt vaid dbowersdil kel sSRFﬁﬂﬂm?P‘?ﬁHkngoﬂ’tﬂnknr%

or dovi a Sl 5 RS Belev PPt Riishdn seiddsal triboilevel 9 bedeipomirial t o of an
i cat or Taichor HnIBORA Slole REP R4 PR fanke s iniishion jnicenataining o
“in said aliguid into which 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 communication 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 sutficient to overcome the static pressure of any hquid 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 (berein after “a primary tank”)

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



primary tank. 28. An apparatus for determ ning the reaching of a |evel
(herein after "the level to be determ ned") 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 -18 |east during
‘measurenent of the level is a tank under-tge influence of a pressurised
-gas said apparatus including a. an indicator tank positioned renote from
isaid primary tank, said indicator tank containing a liquid 5 b. a conduit
ext endi ng. Deasiabmingancsunchemfrhe dokel396% Ak duRtENnBMoo of 2pfkEandY
jincluding a first opening positioned within said primry tank 2 TRe el
ito be det er§®s§ad apparatussiaelydingopeni ng in fluid conmunication with said
first opening and positi (()'ned bel qw the_level of fluid in said indicator
‘tank 10 wher ei n3upon?®® hBH@RENIHE qrositipeedi gumetei frogni sdigrprimagy ttaml said
't hereby exposing sajc.{l ening to,said gas containing void, said
%pressuri sed gas Wnenino éazlti&éé%lgg?ﬁ}gmg%ﬂhﬂlﬂdgnt to overcone the static

Dovar s sal o”seBond ‘SR il il en T Rt G el s
oL aT a1 byl i L A
| evel to be deterni rddthy kueld tol itguidétérmined damt i #egdcond@Nopening in fluid
communication with said first opening and positioned below the level of
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

hiquid in said primary tank.





