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i ndustrial and non-industrial, utilize liquid. For
exanple, water, or liquids consisting primrily of
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volune of liquid present is to measure the |iquid

| evel y An t characteristic of the. liquid
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i ndicative of the concentration of constituent
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ZHJOS/ ﬁE@%‘ﬁv%EﬁJf @%%6‘9? éﬁlﬂ%?f aélﬂ‘ﬂél systenms for

nmeasuring the level and specific gravity of a liquid
2. Background Art

Many systems, both industrial and non-industrial, utilize liquid. For
example, water, or liquids consisting primarily of water, are often used as a coolant.
Acids, used for example in lead-acid batteries, and liquid desiccants, used in

15  dehumidification or water collection systems, are also frequently used. Depending
on the system, a knowledge of the characteristics of the liquid at some given time
may be important.

In particular, it may be important to know what volume of liquid is

available in a system. In the case of liquid residing in a container having a regular

20  shape and a fixed volume, one way to determine the volume of liquid present is to

measure the liquid level. Another important characteristic of the liquid may be its

specific gravity, which could be indicative of the concentration of constituent
materials making up the liquid.
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are only able to nmeasure an increase or decrease in

the specific gravity or liquid level as they relate

to one another. In conventional systens, when there is
a change in either the liquid level or specific
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liquid |level and the specific gravity of the |iquid.
This can be expensive, cunbersome and require an

i nefficient usemother umaabn of venehtiona] systemsGs kicht ey may not

desirabl e t.0 haea ' . .
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eRYi r GAMEATonal gtems ags, SYPERYYECIO; NRANMACHTG g ThESE SYiFms generally

require two separate devices to measure both the liquid level and the specific gravity

of the liquid. This can be expensive, cumbersome and require an inefficient use of
space. Therefore, it would be desirable to have a system that can independently
measure and display readings of both the liquid level and the specific gravity of a
30  liquid utilizing a single, integrated device. A need also exists for such a system that

can operate well in a corrosive environment, and is cost effective to manufacture.
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-2 WD 2008/ 023282 PCT/ 1 B2007/ 004089 SUWMARY COF THE

| NVENTI ON The present invention provides an assenbly
that measures both a I evel and specific gravity of a
liquid in a container. The assenbly includes a first
sensor 5 arrangenent for sensing the surface |evel of
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arrangenment further includes the first sleeve, the
second sl eeve and a support configured to be fixed to
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one of t ves to actuyate the f'tp%t Sensors.

sle a
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IS recel ve e secon
s| eevBiefi§icand quop@ gqipsqrﬁ @re mounted along a length of the first sleeve and

25 second sleeve respectively, and may include at least one of the following: an optical

sensor, an ultrasonic sensor or a capacitive sensor.

In embodiments where the first sensors are optical sensors, a light
emitting diode communicates with a phototransistor by transmitting a light signal
that is received by the phototransistor. When the second sleeve moves between the

30  light emitting diode and the phototransistor, it prevents the light emitting diode from
communicating with the phototransistor. The sensor then sends a signal to a
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30 light emtting diode and the phototransistor, it
prevents the light emtting diode from conmunicating
with the phototransistor. The sensor then sends a
signal to a -3 WD 2008/023282 PCT/|1B2007/ 004089
control l er indicating whether the signal was received
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gravit auge JS cribed below. In at |east
one eﬁ%’?ﬂ& ’Féﬁ?‘s“f dé’&%ﬁ?ﬁ&jgei NW5or arrangement further

i ncludes a speC|f|c gravity gauge. At |east one of the
second sl eeve ed
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t ak en measurements relative to the first and second sleeves, measurements are taken

relative to the second sleeve and the specific gravity gauge.

In at least one embodiment, an assembly for measuring both a liquid’s
30  specific gravity and surface level in a container is provided. The assembly
comprises a first member having a first sensor. A second member is associated with

the first member. The second member is supported on a surface of the liquid and
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relative to the second sl eeve and the specific gravity
gauge. In at |east one enbodi nent, an assenbly for
nmeasuring both a liquid s 30 specific gravity and
surface level in a container is provided. The assenbly
conprises a first nenber having a first sensor. A

SR6 soslosmpber is associated wwth the firstpciRBGT 004089
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liquid and -4 WO 2008/ 023282 PCT/ 1B2007/ 004089
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pr ovi dfhdd is “ﬁi‘tmdecy sThersymnmmpm adirst congafnecinwing iam et to receive

havi n .i e f t

o B At laBl B obfh [C6EMC e R, 1A oo 6o ' vehophlla
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A second subsystem for

oot SRR fantai? Fay R piomied il thefbe Bl A6t S god grtpects

t hat wier from uhedfldé s iThe aystenc alsd axchdesaamohse:ntbbaf;t sndepeatiently

fromthe bloUl GheciE0E Y taﬁ&“aashffs’ce 1@&!1 ?'%?el e%ﬁ% ¥nthe
e R 1 3 e Ilid'as
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t he | ingubal is dig®sctiaa a predétemyed leviheittlsgesmrido nlwrﬁJ&trmcmbcr A

afo €Chfa H@ﬁbériisr RdocRfeh 2 thbBEPnd rikmbee CFHAthird member is supported

by the liquid desiccant and may be configured to move with respect to the second

member as the specific gravity of the liquid desiccant changes. The third member
affects the second sensor when the third member is disposed at a predetermined level

with respect to the second member.

30 Embodiments of the present invention provide advantages over
conventional liquid level and specific gravity sensors. The level and specific gravity
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menber is disposed at a predetermned |evel with
respect to the first nenber. A 25 third nenber is
associated with the second nenber. The third nmenber is
supported by the liquid desiccant and may be
configured to nove with respect to the second nenber
awot2bmosngci fic gravity of the Iiquid desi cearniB2007/004089
changes. The third nmenber affects the second sensor

when t third menber di sposed, at a. t
ove of et dusiath g CBER A ALmpiafenisg RUML" Hrer,
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g &gs bmee@g%g@p&rggaomgsmﬁée 4 Rafffachiting 862 thes.

deV|ce nts of the present invention
al l ow for better functionality in a corrosive

envi ronnent, SUCBREEF DESGRIFEFON OBIMHE DRAWINGS!
managenent systemor in a battery, because the device
may be constructed al nost entirely of plastic.

Finally, the 5 R6GUREI Inar shﬂﬁanbtvue“p'rlbmtihg iamvmmdimcnt of an

o, B ERAHAE R AL EREmE R (bRHR i dFe liguid in o
vilew icontaiserrinadeargdanps wathieapresenitinveptiony andyssenbl y for

measuring a surface level and a specific gravity of a
liquid in a 10 _container in accordance with the

present i nvent iFHURERIS @ sehgmatio View ‘]éusgétff’ér?asty?‘&m\f?reﬂ?nagmg
i |1 ustyiaedr i dotei lgyash@m] fiRfudBRNABEySems 6t witerClib&ioh and water

! d_i ncl udj tems f t Ll ect d
et or SxiRp b G RS BE meRhft S ds B

assenbly shown in Figure 1. DETAI LED DESCRI PTI ON OF

reasur erEat S REPS I QY OF AL RE Bz ElforMENTS)

specific gravity of a liquid 12 in a container 14 in

aggor dance W t hrige1 SHoRQ d meRRfemeftiasskiiBly beﬁﬁﬁﬁs aleveland
i nvention. The rreasuregnt assenbl y 10 i.ncl u

and scBerife sravdty ohp lighid '&é‘r‘f@%‘&“fé In agordagce Wi § Gng embodiment
expl aidfét pieses ihvehtion. ke masumnenmmbmblwloahclucbs firseraey second
of conponent

e s BO0f i 16, 18 bR HnAREARGETRY belbh; arbiaidhp of
14, i rechumhes of ¢omppnesisn skhedirst oensgwp@s@rseng 26, whigh megsures the
Slgeveudte Q‘i‘ df RQuRRAR gon%rﬁ‘:le Y& ikfades 6t sbisbi® 20 Mfpopte 9B Airst

sl eeves, shown nasid
sleeve 24 and a second slccve 26. The first and second sleeves, shown in a side

view in Figure 1, are generally cylindrical in this embodiment, and have
longitudinal axes. In other embodiments, the first and second sleeves may have

other shapes and configurations. The first sensors 20 are mounted along an internal

25  length of the first sleeve 24, and are configured to independently send respective
' first signals 32 to measure the level of the liquid 12 in the container 14. The level
measured is then sent to a controller (not shown) which may be used to control the

level of the liquid 12 in the container 14. In the embodiment shown in Figure 1, the
supports 22 are fixed to an internal wall 28 of the container 14. The supports 22 are
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viewin Figure 1, are generally cylindrical in this
enbodi nent, and have | ongitudinal axes. In other

enbodi nents, the first and second sl eeves nay have

ot her shapes and configurations. The first sensors 20
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first slceve 24, 1t is possxble to measure d1fferent liquid levels of the liquid 12. In

25  embodiments where there is only one first sensor 20, it is only possible to measure
a single level, which may be all that is required in some applications. Although
optical sensors are described above as being attached to the first sleeve 24, other
types of sensors may also be used. Such other examples include ultrasonic sensors
and capacitive sensors. The movement of the floating sleeve 26 actuates each of the

30  different types of sensors. The precision of the liquid level measurement depends
at least in part on the number of sensors placed along the length of the first sleeve
24.




When the second sl eeve 26 is positioned between the
light emtting diode 36 and the phototransistor 38,
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second sensor arrangenent 18, which

The second sleeve 26, with float 34 attached, moves up and down as

25  the level of the liquid 12 increases and decreases. Accordingly, unlike the first
sensors 20 in the first sensor arrangement 16, which are attached to a fixed first
sleeve 24, the second sensors 42 move with the second sleeve 26 as the liquid level
increases or decreases. In the embodiment shown in Figure 1, the second sensors
42 are optical sensors, each héving a light emitting diode 45 positioned across from

30  a phototransistor 47. As the specific gravity of the liquid 12 in the container 14

increases and decreases, the specific gravity gauge 44 moves accordingly. As the
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i ncl udes second sensors 42, second sl eeve 26, and a
specific gravity gauge 44. The second sensors 42
transmt respective second signals 40 to determ ne the
specific gravity of the liquid 12. The second sensors
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the specific gravity gauge 44 may be made of glass, although it may also be made
25  of any other suitable material or materials. In embodiments where the specific
gravity gauge 44 is made of transparent materials, at least a portion of it may be
made opaque by using a marker or other suitable means—see, for example, the
opaque portion 49 on the specific gravity gauge 44. Such opacity may be required

when using optical sensors.




12 at different specific gravity values. Wen there is
only one second sensor 42, it is only possible to
nmeasure whet her the specific gravity is above or bel ow
the level 15 of the single second sensor 42. The '
precision of the specific gravity neasurenent depends
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be require en using optical sensors. -9 WD
2008/ 023282 PCT/ 1 B2007/ 004089 Figure 2 shows the
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CHRND dperedatio Bithniber s#CONd chanber, or regeneration
chanber 54. The coll ection chanber 52 includes an

inlet 56 and an outlet 58 which allow a first airfl ow
59 to flow thr tnsighthekelledtibncbinhbec$? is a nabrxiateriab@3. s matrix

e s g e v

shown therdegicepgt €0 and fhe agpﬂw through the collection chamber 52. The
desiccant 60 is pumped into the conduit 62 by a pump 66. The pump 66 pumps the

25  desiccant 60 through a first heat exchanger 68 prior to its introduction into the
collection chamber 52. By cooling the desiccant 60, its ability to remove water
from the first airflow 59 is increased. A fluid, such as a refrigerant, is passed
through the first heat exchanger 68 via conduits 70, 72. The desiccant 60 is cooled
in the first heat exchanger 68 to a temperature below that of the first airflow 59. In

30 this way, the airflow 59 is cooled as it passes through the collection chamber 52.



into the chanber 52 via a conduit 62. As the air noves

t hrough the coll ection chanber 52, vaporized water s
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col l ection chanber sunp 15 64 in the bottom portion
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in the regeneration chamber 54 is more easily able to release water from the

25  desiccant which may be used for drinking or other uses.

The warm, humid air 78 leaving the regeneration chamber 54 can be
introduced into a system heat exchanger, or evaporator 88. The evaporator 88
includes a contact surface 90, which causes water 92 to condense out of the humid

air stream 78. The water 92 may be collected in a storage tank 94 for later use.
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10 el ectronic valve, operable to allow the hydrous
desi ccant fromthe collection chanmber 52 to mx with
desiccant 60 in the regeneration chanber 54, and vice
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sur f adiEflayo78, Whick may: b comvenigat When dfie syger 30 dnedas g dpyaitir.
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the fidsdy ARfete 1FdoRR8IGhe Bieddgl @ second heat

exchanger "98. 'Igﬁe flﬂrst eande second heat exchangers

68, 98 respectively act as an evaporator and condenser

within the ref msgﬁé\aﬂ inORigird (25 st 1809 G08 £ d’oﬁﬁgdr&Efoadéﬁse the
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to close. This stops the refrigerant from flowing through the evaporator 88, and
25  increases the amount of refrigerant flowing through the other evaporator, or first
' heat exchanger 68. In this way, the heat absorbing capacity of the evaporator 88 is

reduced, while the heat absorbing capacity of the evaporator 68 is increased. The

increased cooling of the desiccant 60 entering the collection chamber 52 results in

more water being absorbed from the first airflow 59, and thereby increases the
30  vapor pressure of the desiccant 60.
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evaporators 68, 88, a control valve 106 is used. The
control valve 106 is in 10 comrunication wth a

sensor 108 at | east partly disposed within the
evaporator 88. The sensor 108 is configured to sense a
paranmeter of the second airflow 78 after it has
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desi ccant 60. -12 WD 2008/ 023282 PCT/ | B2007/ 004089 As
an alternative to, or in conjunction with, the

measur enent assenbly 10 di sposed in the collection
chanber 52, a second neasurenent assenbly 10' may be
mounted in the regeneration chanber 54 to nonitor its
desi ccant |level and specific gravity. As shown in
Figure 2, the nmeasurenent assenbly 10" is also 5 in
conmuni cation with the flow controller 86. In this
scenario, if the desiccant [|iquid |evel decreases
bel ow a threshold point, or the specific gravity

I ncreases
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above a desired value, the flow controller 86 may be
opened so that desiccant 60 in the regeneration
chanber 54, having a |ower water content, nmay switch
tanks with the desiccant 60 in the collection chanber
52, with a higher water content. In this 10 way, the
deoi2603@ks2 N the col l ecti on chanber 52 may eoEm2a0@04089
nore easily absorb water, while the saturated
desiccant 60 in the regeneratlon chanber 54 may nore

easi | WHAT EaGBAIMERAS:i nto the airflow 78. While

enbodi nents of the invention have been illustrated and
descri bed, it |s not inte ded 1 se enhodinents ..,
i lYustrate andldesch? B@"‘&W °‘1’5‘ i‘PﬁY @C?SBF‘ﬂ%k"g"F atli"é“d s
| Ny enkpedific ghait) axd suffiee 1evel s cu&teﬂerl the taksembly @omprisimgt i on
ar wor ds of de rath limtation, and
:?l s under st 083‘: ﬁrgfnlb rarav’gés%éﬁ%g%gge}s may be made
vv| 4 hout depar t iarsgcdnd gnenitiee asspéipted wath dhe ding enegiber, Htbe second
| nyenticofer bei]n% stQon?t&pcﬁ{ ORFIR%f E’l@Tlﬁﬁl@Ma/legﬁg&gnd S8hY, the
IS CLAI MED | . An assenbly for |nde§ c}e h
nmefis ussspd B‘G’PPF’ Qeqng genfigured t‘ng‘f&é%‘Fhf regpegf i the difst gpripber as the
suf f agerfdce Y&kl dfﬁh@luﬁﬂfl&t&hg’b@ I the kdtGndBERLED |affedtmgf‘ﬂrel ﬁrstl’bgnsor
3 first membe a flrit sensor,

o VS LB TR e 1 e resed F & ot HBR P bt VEE st togne
rreﬁberﬁrhmem@ersamoorted on a surface of the liquid and
hgyi ng a secondq g 5diber dsliiatell witfi 17 ﬂco | r, A (i member

configured to nove wth respect to t rst menber as
t he “being syppered Wi the ligyid @mdecqnﬁwmmfaﬁ Jeith resppt te the sprgnd

ngybe rme%fb&%ttﬂeréﬂedﬂ&%rzfviti ﬁmélﬁﬂﬁﬁbbanggs ‘dfé&liird lh&n&e Eﬂé&dng the

nenber i s, di sposed predet e

r 43 peSEcopg) sqmf w@“f‘?er %‘F a3 ‘s déf’ﬁﬂs 6‘ %pfeﬂ?t?rﬂmf?ﬂ gy} with
ag§ociradped torhé Becobiieméasteond merrber the third menmber

11 being supported by the liquid and configured to

nove with respect to the second 12 nenber as the

spéci fic gravity of Thdesskmbiyief cdiisndewher¢ingthe Hirstdmember is

x?:ger oﬁﬁsgtugr,‘attb '&Qe&@ﬁ’le sé'cgncﬁﬁgrg%g and ne?erc?xw}ﬁéhlﬁep% cbﬁ‘:il_%fuged to

I sposed pre evel wth
re§pe<§ildq\bﬁlﬂtW§’e§‘é%‘}‘?cﬁf#é'i‘ﬁB@F 1 2. The assenbly of
claim1 wherein the first nenber is ZConfigure_dto

recei ve the second nenber and the second mber
comfi gured to 3. The assembly of claim 2 wherein the secon member is

2 configured to receive the third member and the third member is configured to slide

3  with respect to the second member.

4, The assembly of claim 3 wherein the first member and the

2 second member each comprise a respective sleeve.
5. The assembly of claim 1 wherein the first member includes

2 aplurality of the first sensors, each of the first sensors being disposed at a different
position along a length of the first member.
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3 slide with respect to the first nmenber. 1 3. The
assenbly of claim2 wherein the second nenber is 2
configured to receive the third nenber and the third
menber is configured to slide 3 with respect to the
second nmenber. 1 4. The assenbly of clain13 wher ei n
W& 2008/629s2 Meber and the 2 second nmenber 2007/004089
conprise a respective sleeve. 1 5. The assenb {

claim1 wherein the first menber includes 2 a ]
plurality of tbhe fThesssemblyobelaim lowkereinthe pagendimember includes

sgnsqr ig i
=7 ond Tl 8911E SRRAP Sflyd, Al MLl seolo ok Booed st
PET/ |dgmvp®uwgs@naa B‘:ngﬂméthaégcemamsmw claim1 wherein

t he second nmenber includes 2 a plurality of the
second sensors each of the second sensors bein

di sposed at a’-3 dffeassesmly fskaim povhergim e first memy g‘%’H"%‘fdes
the sgneiiy oRhbfist sedsors, cath of thsfisrshsgrsdeing daporeddat a different

erein.th er includes 2 a plurality of
V\ﬁe fpoiugq ag%q%sa&ﬂgmn?g%wﬁrgfmﬁ%bgrfl rst sensors being
di sposed at a different 3 position along a | ength of

tEeflrSt menier . In%sﬁegrggo@gla Her&flth@'sé%bx?rﬂen%ﬁﬁﬁﬁd@s

e second nenber oat at1 on devi ce

92 Trdloasdengsyige.of claim 1 wherein the third nenber is
partially 2 disposed within the liquid and partially
di sposed above the_surfa f the I| uid. . 1 10, The ,
alsenbly of cl®aim ?W?F’gg’r???ﬁ‘g‘lt‘ﬁl?ef WB&F‘CWB? ig partiglly
Spbstdspbiea lextymamamamnd pmeiallyf dispogd abiove\thessuethcetdf e lighid.
third nenber's vertical position 3 in the fluidis
determined by the fluid s specific avity and changes
ih the third 1. mefbeassemblepf ¢laig lp‘gsxem @ﬁﬂu@rm@s@og@s

Wht h sﬁﬁb&ﬂ@aﬁ?@ cbﬁbtahhs%eélﬁc%}hﬂty%ufhﬁﬁa‘i fel tﬁ:@:ﬁéﬁ(ﬂelr’y vemé!a] ﬂ&xuon
The asserrbl&zl m 1" wh the first sensor, i s at

| dastin firdlul ‘S&F‘eﬁﬁnﬂp?y 'G%F]“’Qérfgﬁﬁlﬁc BfAvity| anf gBagges in the third
S@NS Gfiembar’ Cwptival fobitién erespond with ehahges & theiquid’ especificigraviy.
sensor. 1 12. The assenbly of claim1 wherein the
second sensor is at least 2 one of an optical sensor,
ah ul trasoni ¢ densdhe assemblypd clpim 1/ wheseimihe firsisensar is at least one

f boatdsBoptical sensor, an ultrasonic sensor, a capacitive sensor or a floating electrode

3  sensor.
12. The assembly of claim 1 wherein the second sensor is at least
2  one of an optical sensor, an ultrasonic sensor, a capacitive sensor or a floating

electrode sensor.

1 13.  The assembly of claim 1 wherein the first member is mounted
2 to the container and is substantially stationary therewith.

1 14. A system for managing water content in a fluid, the system

2 comprising:
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3 electrode sensor.. 1 13. The assenbly of claim1l
wherein the first nmenber is nounted 2 to the
container and is substantially stationary therewith. 1
14. A system for managi ng water content in a fluid,
the system 2 conprising: -15 WO 2008/ 023282
Rvbb0848395/ 004089 3 a first contai ner havi ngcgméoRb@Rbse
to receive a fluid and an outlet to 4 exhaust the
fluid;, 5 a liquid desiccant disposed within the first
container; 6 afirstcentaingythaving ainjebfo reeriYq hjuid aad g gutlegito
desi ceamist thé fRigSecond subsystem for circulating the

i quid desiccant, through the 8 cantainer such that

L ugn t | [of 0

the |iquid des?&eHhesicont dispasedwihin e st cantgipirer £ rom
the fluid; 9 aﬁgkftmsﬁ&na@tsedﬁnhydmmmitiam?n,denltly |
nmeasuring a specifi ravi and a surface | eve

of 't he I qui d second sefeysiem f?h‘é‘”&l’s‘ﬂ?&a‘}‘ﬁé‘ﬂ‘,“d Fﬁ&“ﬁ‘&g‘gfﬂﬁhﬁhe
hag/i ngontalir auchitlias the iguit) edesideant icomgaces dnd estracs ewasap fromltBe fuid;
segong jyrenber associated with the first nmenber, the
secon 14 menber bei ng supported on a_surface of the

| 1Qui d desi cca@t awpmbly 49 indepandsrtlyomepsuring asspaeific grayippand a

SELONGLriRERed ob ik Mguid QEMidcsH i le EntdiRY AhdhskdinbI PRAvEE! t O
the first 16 nenber_as tmrhe;ﬁ urface | evel of the

| #ui d desi ccant cHAfF§EES avé‘@é’o‘?f&‘ Seber 17
aif ecting the firstassendaembérassotiited wittothe firsteiber, tieSecond

di sposed, at, a predetern ne level Wth r ect to
hE" 7 RFepR nefs SRR e oty TR aebecoll bTRFRY o hona
Wil h sdneors éeosechndendoeier beihg cerfignudd t@ Mone with rredpedtrig the first
S WPP O Frfefifler Lﬁehﬁrtiaéqu%ij ofjﬁﬁ 'liﬁﬁ:iarcﬂ:siz%%jt cﬁ%@@{%& nld nember
move W th respect 21 to the’second nenber 'as the )
speci pffectipg tho firsy seporewhien (theqrgrond dregibercis dispesphpf s edeterained

278 t higvel wiBiegectds the Gkt Hembéteaiecond sensor when the
third menber i's di sposed ag a 23ecpred term ned | evel
A iz e

wth respect to th RibsTageiated With @e sepppd member, the hird
ch@i mmkdbéribeinp supparedpy the liudd desiceansand oordigared toahdve fwith fespect

f H“ d tocﬁlmmx& %Eﬁlgé? aweupécﬁ% grLJig'tof ‘Eh%mqﬁidnﬁgitcant changes, the

22 third member affecting the second sensor when the third member is disposed at a

23  predetermined level with respect to the second member.

1 15.  The system of claim 14 further comprising:

2 a second container in fluid communication with the first container,

3 the second container having an inlet to receive a fluid and an outlet to exhaust the

4 fluid;

5 a liquid desiccant disposed within the second container;

6 a third subsystem for circulating the liquid desiccant through the

7  second container such that the fluid contacts and extracts water from the liquid

8 desiccant; _

9 a controller in communication with the assembly, the controller
10 controlling the flow of liquid desiccant between the first container and the second
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3 the second container having an inlet to receive a
fluid and an outlet to exhaust the 4 fluid; 5 a
l'iquid desiccant disposed within the second contai ner;
6 a third subsystemfor circulating the liquid
desi ccant through the 7 second container such that
t‘{;gz(fog,ws,gucont acts and extracts water from%&ob%hﬁg

desiccant; 9 a controller in comunication wth th
assenbl Y, the controller 10 controlling the flow of
|lilqui epnidimel basethtonbibe Widuid depiecani’s sansedosyrtacen levelaand the diquid
slgcon&mca}fb Jgg&%(ﬂg%;gg; 4T/ 1 B2007/ 004089 11

ase

cont al ner on thé liquid desiccant's sensed

shdrface | evel fyapoFator| fP’q“t}FféF““&Z’a@’é%qt otthe fluid after {aefpid has
SIAeCi donfacted ¥ lig¥id désidant andlihs B¥tARRKaALEd frbrf the¥dond Cortdiger.
water out of the fluid after the fluid has 14
contacted the |iquid desiccant and has been exhausted
fnom t he secontb. comhesysem of clhin 64 whehsin thy Sitsememberdd disposed

1% Wh ru? rt‘het tamlc:rr St{le Seco &erhbc'er qé §oq|? ?l?rgd t(‘:zrnt\341et Dérpcahp Svith

contalner, t e second 'S con

vér t i tespetyto wietfinst n@mbers pred:the thgd miember ip sqnﬁwn%@rmova wertlcally
the tRim g e seconf BiRb&Ur ed to nove vertically 4
with respect to the second nenber. 1 17. The system of
claim 16 wherein the first nmenber includes a 2 sleeve

canfigured to rﬁceimesisma&mds Wﬁeﬁemrtheamhﬁdmesaemma
n‘oerl i ncl udes % 3. sl eeve con F‘g go r "een'xb\é?mtch s 2
t i r dSIFRSRERFEUrTd (pgeceivg liess Pem%‘ P L7 wher el i

f|3r stslmcrbcmﬁgurml:toudweahetﬂlrtphEmwrlty of the first

sensors spaced apart along a longitudinal axis of the

first 3 nenber and the second nenber includes a

pllurality of tHe sdbeststesreisisin IEBB‘?}'@& the/firgtypgmben nglydes a
t |”29nb| ﬁl%llfyuéfI tﬂ@'ﬂrs@%én‘éox@fspicg@a d t ; r(]hnat Hﬁ? bf thetfirst
menber bei n q dete e surface
el o oo o R BOnE S P 1%4“ W15T e %6098 fesigy spaged
setnsoa;mnanl@gaﬁé bagiedinalaxishef themmﬂ mantee the fiekt idember being
ond onf i d..7 ta.determne .t.h
spoc FrbBERED PGkt G lead i Bbr e tha BERITRE b 5 g e
t e seeosonare 8fes@¢h byothe segond Wewé@hebgconm@emw being configured
MefTbe{y detelfine the specific gravity of the liquid by detecting which of the second

8  sensors are affected by the third member.
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