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hi gh-energy photons, typically inthe ultraviolet (UV) range, to break gas
nol ecul es into positively charged ions. A typical PID for detection of

vol at i ke KIREDORTHENNVENTIONI g 1 consist of an ionization chanber, an W

|l anp with sufficient energy to ionize the ionizable nolecule, a voltage
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i oni zation chanber, the R+ ion formed by the absorption of the UV photons
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20 A PID uses high-energy photons, typically in the ultraviolet (UV) range, to break gas
molecules into positively charged ions. A typical PID for detection of volatile gases
as shown in Fig 1 consist of an ionizaton chamber, an UV lamp with sufficient
energy to ionize the ionizable molecule, a voltage source for the accelerating
electrode, and an amplifier capable of measuring the current flow. The ionizable

25 molecules are bombarded by high-energy photons and are ionized when these
molecules absorb high energy UV light. UV light excites these molecules, resulting in

- temporary loss of electrons in the molecules and the formation of positively charged ions,
which is represented as:-

30 R + hv — % R' '+ ¢

where R =ionizable molecule
hv= photon energy
R* = parent molecule ion
35 e = electron

In the ionization chamber, the R+ ion formed by the absorption of the UV photons are
collected at an electrode where the current generated is proportional to the ionized



As a stand al one detector, a PID ionizes everything which cones into the
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anbient a _ zation c he conti nuous notor
to flush gas) wiardesotorrnsuienthnen?IParis Acaw@te ayhedt B‘l‘ftbécﬁ‘ rﬁ“tPlﬁ’BeraBﬂ“ zation
chanmber originating fromthe ionization of anmbient gas during the 10

measur enent cycl e.
There'is a need for an improved PID ‘which has an auto-cleaning and auto-zeroing

25 capability which will thus reduce down time and offer improved productivity of the
PID device.

SUMMARY OF INVENTION

30 A first object of the invention is an auto-cleaning and auto-zeroing system for use
with a Photo-lonization Detector (PID), the PID having a 1% conduit for inflow of
ambient gas to be measured in the ionization chamber of the PID, during a

measurement cycle, the system having:-

35 a continuous motor to continuously operate a pump to draw ambient gas
from a source of ambient gas or ambient air from the environment;

a valve to direct flow of ambient gas or ambient air into the ionization

chamber;



Preferably, the system further have:- a valve, which is a 4/2
valve to direct flow of anmbient gas or anbient air 15into the ionization

chanmber; we 20n@®bhszgondui t | eading fromthe 4/2 val ve topth&ch@idodafk ONn
chanber; an outflow conduit-to outflow of anbient gas or

anbient air fromthe 20ioni zati on chanber; a splitter connector, which
opens to all ow or closes to prevent anbient gas or anbient air |eaving from
the ionizatioR &haeansuitt ier Saynof ABbIEDt 3ilow conduit; 25 characterized in

that the cleaned anmbient air is drawn by the continuous notor through the

cl eaning chanber into the 2nd conduit and into the inlet .conduit.through
operation of gnhgeaning, ghamber, \Which; FerpQyes; &?’I%taPﬁsorPrphgﬂq}@W'ant? I"]Jstttu'eogt

air bogne contggipigiandis and pol lutants in the ionization chanber originating
fromthe ionization 30 of ambient gas during the nmeasurenent cycle, said
air borne contam nants and pollutants | eaving the ionization chanber via

t he out f lcRatag®@fided t in tthatouté cldaeed panibiemt ofairt Hie dsavn t ttenougl rthe dorjzation
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4/ 2 valve after SSJ t hrough the 2nd conduit, so that anmbient air by
pass ?{%e "i‘eo"’}?pgeé't“ﬁgn&é:%nber. WO 2011/ 090433PCT/ SG2010/ 000014 Pr ef er abl y,
t he auto-cl eaning and auto-zeroing systemfor use with a PID, has a

conti NUOYs ARG sgg@ﬂh{ Ripdshaveperate a punp to draw cyclically anbient

gas from a source of "anbl ent gas for neasurenent of anbient gas during a
measur enent cycle and then draw anbient air fromthe environnent, said

aut o- 5 cl eanigigy @) dwRidh Os 28" 22N galfd 36 editedh 86w dsfasmb@nargaiseoi afibient rarm t he
environment, operating in these cycles:- a neasurenent cycle; followed by

a cl edfing (fIenthedenigstionechamieioned by 10a cl eaning (i oni zation) cycle
wherein the cycle starts again. Preferably, during the cleaning
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an outflow conduit to outflow of ambient gas or ambient air from the

20 ionization chamber;

a splitter connector, which opens to allow or closes to prevent ambient gas
or ambient air leaving from the ionization chamber through the outflow
conduit;
25
characterized in that the cleaned ambient air is drawn by the continuous motor
- through the cleaning chamber into the 2" conduit and into the inlet conduit through
operation of the 4/2 valve, and into the ionization chamber to flush out air borne
contaminants and pollutants in the ionization chamber originating from the ionization
30 of ambient gas during the measurement cycle, said air borne contaminants and
poliutants leaving the ionizatib_n chamber via the outflow conduit, through the
opening of the splitter connector.

Preferably, the 2™ conduit leads from the cleaning chamber to the 4/2 vaive.

35
- More advantageously, the auto-cleaning and auto-zeroing system foruse with a PID
has a by-pass conduit which takes ambient air from the 4/2 valve after passing
through the 2" conduit, so that ambient air by pass the ionization chamber.



said anbi ent air passes through a cleaning chanber to renobve inpurities
fromthe anbient air; so that only cleaned and filtered air flows out from

t he cl ear\jva%ﬁp@ gr into the 21d conduit; 20 said 4/2 }5%11%%291 RbRhgs to

direct the cleaned and fil-tered anbient air into the inlet conduit to enter
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the cleaned and filtered anbient air into the by-pass conduit, by-passing

the ionization ch ; 0 PCT/ SG2010/ 000014 the splitter
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connector all arr fro | eaning (flushing) cycle left inside
the ionizatiora ofeamnigr(flushind) ecycleapfeliawed th n t he i oni zati on chanber,

there% al | OV"ié]gcléé?\ﬁ}gﬁ(io%%ﬁ )S%Sfilléi ltered ambient air to be ionized and the

air borne 5 contamn S an utants deposited in the ionization chanber
to be renoved. Preferably, during the cleaning (flushing) cycle of an

aut o- cl eqfjidigin AR BriOstaRE YgAm. System for use with a PID, the splitter
connector allows al'r borne contam nants and pollutants flushed out fromthe

ioni zation chanber during the cleaning (flushing) 10 cycle to pass through
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said ambient air passes through a cleaning chamber to remove impurities
from the ambient air; so that only cleaned and filtered air flows out from
the cleaning chamber into the 2™ conduit;

20
said 4/2 valve operates to direct the cleaned and filtered ambient air into

the inlet conduit to enter the ionization chamber;

characterized in that the cleaned and filtered ambient air in the ionization chamber
25 flushes out air borne contaminants and pollutants in the ionization chamber originating
from the ionization of ambient gas during the measurement cycle.

Preferably, during the cleaning (ionization) cycle of an auto-cleaning and auto-zeroing
system foruse with a PID, the system draws ambient air through the 2™ conduit;

30 o
said ambient air passes through a cleaning chamber to remove impurities
from the ambient air; so that only cleaned and filtered air flows out from the
cleaning chamber into the 2™ conduit;

35 said 4/2 valve operates to direct the cleaned and filtered ambient air into

the by-pass conduit, by-passing the ionization chamber;



cleaning (flushing) cycle left inside the ionization chanber to be trapped
within the 15 ionization chanber, thereby allowi ng the cleaned and filtered

anbi ent  ajp 2hD/ddGs350Nni zed and the air borne contam nant gcg nts
deposited in"the ionization chanber to be renoved. Pref efafgld?m{oh(gﬁa

2:12 g;} Zer oi Egn%H@%lﬁt@ﬂcbmeb&frlr Fl&ﬁyscmtgbibryt pRSHoMghabibating (faishinighicgeighle®0 t he
I ng chamber to renmpyve a I r borne inmpurjties., a t rough the
2nd conduit i Hsife; fee iR Zé‘.'o%B'Fﬁiﬁ?etr' @%&%ﬁ?@ggwh'\?éﬁ‘%@{“Z%& %hn eérél}hg 19 he
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flow of ambient air; each of the 2nd conduit having a chanmber to renove
inmpurities fromanbient air; and nore than one 4/2 valve;, nore than one
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third object of the invention 1S an auto-cl eani n%Pand aut o- zero n a stem
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for use wiollitaatspfigsheach@ubl PMRavthRgionizatian <ARaRet SRy ithe cleRnine gas
to be 16?%:2&!@9‘{’0 ?ﬁ\bﬂ thidRigh MRk BatfbRtoRB@NRRG thE driRorfthdat. during a measur ement

cycl e, system having:- a continuous notor to continuously operate a
punp to draw anbient gas froma source of anbient gas or anbient air from

the envi rmgEpidly, dudRg @ddeanih@iohizatibnyf caeibi ent araiauto-cleaning and auto-
zeroing system for use with a PID, the splitter connector allows ambient air from the
cleaning (flushing) cycle left inside the ionization chamber to be trapped within the
15 ionization chamber, thereby allowing the cleaned and filtered ambient air to be ionized
and the air borne contaminants and pollutants deposited in the ionization chamber to be

removed.

Preferably, the auto-zeroing function is carried out by passing ambient air through
20 the cleaning chamber to remove all" air borne impurities, and then through the 2™

conduit into the inlet conduit via the 4/2 valve, and entering the ionization

chamber for the taking of a measurement of the cleaned and filtered ambient air.

A second object of the Invention is an auto-cleaning and auto-zeroing system, said

25 system comprising:-
more than one 1% conduit for flow of ambient gas;

more than one 2™ conduit for flow of ambient air;

30
each of the 2" conduit having a chamber to remove impurities
from ambient air; and
more than one 4/2 valve;

35

more than one splitter connector

more than one continuous motor; and



a cl eani ng chanber which renoves pollutants and contami nants in the anbient
air; athree way valve to continuously direct a cyclical flow of anbient

gas foll aygdoPYoosusk! ow of anbient air into the ionizati X
characterized in that the cleaned anbient air in the 2ngeg§%ﬁa@6?osl4dr awn

by the 20 COﬂtri,ﬂJéomgnn_gﬁ@rconm@ug, hpetdtingepu@p val ve, into the ionization
chanber to flush out air borne contam nants and pollutants in the
i oni zation chanber originating fromthe ionization of anbient gas during
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ionization of ambient gas during the measurement cycle.

Preferably, the auto-cleaning and auto-zeroing system for use with a PID has a

25 continuous motor to continuously operate a pump to draw ambient gas from a
source of ambient gas for the measurement of the ambient gas during a

. measurement cycle and to draw ambient air from the environment to flush the air
borne contaminants and pollutants in the ionization chamber during a cleaning cycle.

30 Preferably, during the cleaning cycle of an auto-cleaning and auto-zeroing system for
use with a PID, the system draws ambient air through the 2™ conduit;

said ambient air passes through a cleaning chamber to remove impurities
from the ambient air so that only cleaned and filtered air flows out from the

35 cleaning chamber; and

3 way valve operates to allow flow of cleaned and filtered ambient air from
the cleaning chamber in the 2™ conduit to pass into the ionization chamber;



20 Preferably, the cleaning chanber of the auto-cleaning and auto-zeroing
systemcontains a mxture of silica, activated carbon and anhydrous cal ci um

sul phat e hEMRYS3! Mpurities in the anbient air before air
fl ows |nt\§)]8t2hemlaon| zation chanber. 25 Mre advant ageouslpb, G‘Egita{‘l@ ‘él‘l ng

chamber qf 16284 OnahSRRicAAed Shd HitBree aRibRt SHE AMHEO MWrkialion acﬂiﬂrhlfe’t' ity
of filters to renove Inpurities in the anbient air befO{e th ient air
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purifi catdeggs,felaaﬁhﬁé igizatib® chatber- Cl eani ng and aut o-zeroi ng systemis a
conbination of a plurality of filters and chemcals to renove inpurities in

the anbient air before the anbient air flows into the ionization chamber.
35 Mors @i&fé?éb’l;@ewslautotiwomgltmnetioeuam rtge aatdoaleamngandlan@-smmnsysiemone or
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aut o- zer oi n%&%%%rﬁy%ﬂﬁ gci&%egoén(q Hﬁé)r[e Werﬂa}i‘"fjam‘ 1st conduit and eac_h 2nd

condui t. ous eanl ng chanber for. an auto-cl eaning
and auto-zer 0| ng system has a sensor to indicate the | evel of chemcals
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chanb can re advant ageousl I'tering nber for an
aut o- c| eazeroing asydteautls) azépmbh@glm%p%qrewh'ﬁhssoautsseH‘@ona"tbdﬁfltn%li&éﬁaé e

anount of HEG?I#%'éohﬁa?mﬁéb RERRA duhe. filters so that the filters in the
e

filtering c can changed. Mre advantageously the air purification
chanber for an auto-cleaning and auto- zeroing systemhas a sensor to

i ndi cat e ARgnativeyNith@ ciddhiMy ¢Hahﬂ§ert E@DQQCF ¢dihdtuh&n 18n aamtomeranfngcmtd acmo
chanber so that the filters and he air gurl i cati,on.ch
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M cr opr ocasBsYllutaptsc @B Ghe tdnbieesiat i on of the valves. 20 Preferably, the

aut o- cl eani ng and aut o-zeroi ng system has a m croprocessor to nonitor the
sensor in the cleaning chanber. Mor e advant ageously, the auto-cl eaning
and aut o- Zigreativelys taé eleahiag chamber ofor cc 2 sand@® it o apeatitoraleaning ans auteer oi ng
rreasurerre.7[]etr0|ng system is an air purification chamber, which purify the ambient air.
20
Preferably, the cleaning chamber of the auto-cleaning and auto-zeroing system
contains a mixture of silica, activated carbon and anhydrous calcium sulphate to
remove impurities in the ambient air before the ambient air flows into the ionization
chamber.
25
More advantageously, the filtering chamber of the auto-cleaning and auto-zeroing
- system contains a plurality of filters to remove impurities in the ambient air

before the ambient air flows into the ionization chamber.

30 More advantageously, the air purification chamber of the auto-cleaning and auto-
zeroing system is a combination of a plurality of filters and chemicals to remove
impurities in the ambient air before the ambient air flows into the ionization

chamber.

35 More advantageously the auto-cleaning and auto-zeroing system has one or more

continuous motors.

More advantageously, the auto-cleaning and auto-zeroing system has one or more

continuous pumps.



Preferably, the auto-cleaning and auto-zeroing systemhas a m croprocessor
to nonitor and operate the auto-cleaning and auto-zeroing system 30 BRI EF
DESCRI PTIvy 26610033 DRAW NGS For a better understandi ng @trisigofonuenii on,

its advantages, and the objects attained by its use, reference should now
be made to the acconpanyi ng draw ngs. The accorrpanyi ng drawings illustrate

one or f th nvention_an hha

descri pti Ha‘)’@[‘ ge%‘@?’(/@"et 8“2")({‘)'?3“%9 £ a%- réi%gg%ngrl %ﬁcé%l FeTisz)‘?%rf o he

i nvent i orachripgir cf 1°scoaduit landsacht2"dncwidué si npl e PI D devi ce known in the
art. WO 2011/ 090433PCT/ SG2010/ 000014 Fig. 2 shows the auto-cleaning and
aut o- zeroi ng. systemused on the PID device. Fig. 3 shows the flow of

anbi ens @éme daviantpgeheslyretiswtieaning abpmber i for tare apifreelaaning apd agtpezeroing

aut o- cl e%gét?ﬁ] g dméteﬂsgre O'irﬂﬁca?é( Sﬁ’]@% é'_fof Fdhgmlc‘élsﬂ&@@@ ubh®@ Qﬂ)é?iﬁblﬁé tagbi ent
air durin e eani ng e In the operation of

aut o- cl eampurifieansp émﬂtdhﬁéh@Fﬁ@SsW\sth@ﬁ?rUbb'ng thg\be5 C3RRB cf‘ﬁ’égept ow of
anbient air during the cleaning (ionizati on) cycl e in the 10 operation of
t he auto-cl eani ng and aut o-zeroi ng system a% ows, - a sg d enbodi ment

of an autMpre| advAntapeansly atheofibring; fharehest fRf a“t‘FF §aniRg SABR TP Bow of

gg'ogifige%?&eﬁ%bag &é}%off&@&ﬁauea@nthecmioanﬂ Bf irhgurities opappRidi by theffiltelse seecond

of the auto-cleani aut r Oi n system Fig. 8 shows the
flow of &h¥i BRilgrs '"&U??“Fd'“@hag%ﬂb%n 863&'?89? the operation of the
%Egggd enbodi nent of the auto-cl eam ng and auto-zeroing system 20 DETAILED
| PTI OF . THE PREFERRED .ENBQDI WVENT Fi ;
si npl e Pll\g\#ﬁe\?%@%gﬁ?}“sw ai putiicatigh , chamue Plf{?jsaa(?1 v#c':‘%é t,‘l%%@ﬁ#ggaaaﬁi%v | anp
t hrough wheraifly Wyslehghasias sefisametot Indinadeh then aomiuint &if| npirities twippeidvini ieo an
' oni ZEFSI C)art]r Cpuarﬁgaetlon c?n)amber so that the filters and chemicals in the air purification

chamber can be changed

Preferably the auto-cleaning and auto-zeroing system has a microprocessor to
control the operation of the valves.

20
Preferably, the auto-cleaning and auto-zeroing system has a microprocessor to

monitor the sensor inthe cleaning chamber.

More advantageously, the auto-cleaning and auto-zeroing system has a microprocessor

25 to perform the auto-zeroing measurement.

- Preferably, the auto-cleaning and auto-zeroing system has a microprocessor to

monitor and operate the auto-cleaning and auto-zeroing system .
30 BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the invention, its advantages, and the objects
attained by its use, reference should now be made to the accompanying drawings.
The accompanying drawings illustrate one or more embodiments of the invention and
35 together with the description herein, serve to explain the workings and principles of

the invention.

Fig. 1 is an illustration of a simple PID device known in the art.



25 The novel features of the auto-cleaning and auto-zeroing system (1) of
this invention is a 4/2 valve (30) and the use of two conduits (20,22) to

control aRdmaaebase alternatively, the flow of ambi ent pgesgced®oodyigd cl ean
filtered-air into the ionization chanber (10). The anbi ent ‘gas (16) flows

through &gl otshe@BdHé tauf2Bkaning andOattbeeraimy zasteonusedarbére RIDOYewde: hout
passi ng through any cl eani ng chanber (12) to renove pollutants and

contam nants in the anbient gas (16). Anbient air (18) flows through a 2'd
condui t FRR)3 tdnomsglthen fioimeaofi mgbidranges (Wi \thée c measumemest a¢yclehdn e dust

particles | lutants.an e terials ient air (18) is thus

cl eaned Qﬁa'pa?'?rﬂPé%&%@?‘g?gﬁgeﬁqﬁ’;agﬁt%ﬁ'ﬁ% ?)f'ne I'oni zati on chanber (10). 35
Fig. 25shows the auto-cl eaning and auto-zeroing system (1) of the invention
used with. I vj.ge 0)s. 014/ 3 G 1 14vcld e fihow of
gas thr Ol?glli} fhseﬂo‘ggticr)'-gcFé\gn%fngmﬁ\%ﬁaﬁlgo@ggﬁo?ﬁgéystemw("%]%s ¥rom left to
ri ght. Thperlipoot theaaiitergleaning aando apterzseing §Y&e®m (1) conprises of a

conti nuous operation punp (48), wherein the punp (48) brings in anbient gas
(16) ( into a 1st conduit (20), and anbient air 18.1[1\8) A nt-a?_ a 2nc1 condui t
(22). A Fig & shows (198) floyp & agrabiest @i dyningy thpieanipa gdNEte) ©¥8 IS hr ough

the 15h GRBFHh of A autdRRafing il watolAMingbsteraper ates to al | ow anbient air
(18) to flow through the 2nd conduit (22) to go into the ionization chanber

(10) or to by-pass the ionization chanber (10). The anbient air (18) passes

through #igleapbwg aCbeusherenmtciment ol amuatodieartay aed potbtzetaimg systeml gaseous
materials so that only cleaned and filtered anbient air (18) enter the 10

i oni zation chanber (10). Both the anbient gas (16) and cleaned and filter
anbi-ent adig. T 18)ovld ahs flow oot henbiemti Zasi dorindhatise mezs0yenént oayste ain thel et

conduit (24) .via.the 4/2 valve. ) Lch O] i es nafdbivel al | ow
passadg dtP "’?mf‘é’ﬂtt %ﬁ%comﬁmmdr'%%&t f\ém%[s%htggﬁéﬁ%g ?YZAO)%?{QP%&SH h%ys?ég?ii zation
chanber (10) of the PID (40) for measurenent or passage of cleaned and
filtered agbje ig( f o200 hing ( in % ion of
ionizati o'ﬁg'c%a%\gr %TO@%f&t %@H%bg%gggg%ié(tﬁ%?fétﬁ Bf"? I é@hd t he coﬁrﬁﬂ?m nant s
and pol | ubarsesonshiestbotimeant ok the aulosleaning @tk @UIUERIQINGAEFe™: he i oni zat i on
chanber (10), the PID (30) wi ndow. Both the anbient gas (16) and ambi ent
ough an outfl ow

air (18) Igasses out fromthe ionization chanber éaa‘ ER{T
condui20 (DETARED BESGRIBTION Off BHEn PREFERRER, (FM WMENThe "at nosphere. The
anbient air (18) will carry 20 in it the contam nants and pollutants from
the ionization chanber (10), havin ushed t out into the her e
via the afig- ddg 1@ .'"%ﬁ'ﬁfl%f)f &5 ﬁ'"(Pi%) H% fi]ﬁ"é"& Qﬁi?e&wai F‘eé’i‘)‘f 9'qt h?hggﬁﬁt he
2nd condujdvide2@)) hdy aHgbvaladmp arsugondicht UY2@ht dsirshoge athraughi amtdpticaliphas e
(10) in tr]e cl e%ni n, of%g.l €. 25 rl:.he bp%@il ple of this invention is the
oper at i on83" WhdewnPIGATHaRZRYA @agroe urenent, cleaning (flushing) and
cl eaniasg (ionization). During the neasurenent cycle, anbient gas (16) wll
| eave behind con i pants .a pol.l L i he, L oDi i pﬁg‘?% (thQ) -
Duri ng thth%l '%%Vr?’ n&a ?Suscﬁi ﬂg% %}’/té#Le,%ﬂﬁpe%rqu%ghdé%%ﬁpeggatea ifent air 30
(18) i's pinsemtidnt fw cugh? tvalye 180) awhdietuse2s) temdconduds (8dRALtotcanirah andt o t he
honi zat| Oﬁ%gulate alternatively, the flow of ambient gas (16) and clean filtered air into the

ionization chamber (10). The ambient gas (16) flows through a 1%t conduit (20) into

30 the ionization chamber (10) without passing through any cleaning chamber (12) to

remove pollutants and contaminants in the ambient gas (16). Ambient air (18) flows

through a 2™ conduit (22) through a cleaning chamber (12) which removes air

borne dust particles, pollutants and gaseous materials. Ambient air (18) is thus

cleaned and filtered before being entering the ionization chamber (10).

35
Fig. 2 shows the auto-cleaning and auto-zeroing system (1) of the invention used
with a PID device (40).



chanber (10) to flush out the contam nants and pollutants which have
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reduci ng doh@nnmmtssartdypctllutaﬂt&mrndme‘lavpesﬂmerdonn dhetGPi%CtPIdES (46) thedonigatiqror g
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operatlon i ng and aut o- zer oi ng Syst
i || ustratpedsén outffeanenthe tienigatipn3 chamberd(10) QTFBUQ*‘Q(P”F?‘SHO‘@ C§H6W§ (%Eﬁea’?q ow of

anbi ent .
(40) devi Cen&%@ t%n%ggﬁﬁﬁgﬁsﬁ&' {he é’tbh%%@hér@ ™e Qrﬁﬁd’eﬂi laf118f wilih€arR} D

he conti nuous er atj.on 48
wi |l B0 g it nthgngsingaminantsg and( E‘HUJY%”FFr ofufgn thi ipgizaliof, g 'Pbﬁfzéﬂ)%) Ito WWP h %he
412 val vey 5RO thddee odiMhite the GAmobfHere ias 8RS alrbudegh the inlet conduit (24)
and straight into the ionization chanber (10) wherein the gas neasurenent

process takes place. The anbient gas (16) does not pass through any
cl eani ng Rrh&@'ﬁﬁéw(ﬁ@) |ss|a1€cepé§s@dza‘racm,altmeugreahe 28 tcundeid(2@i through iandpyt he

ambi ent gp?asss onduit (igciud%nng an |oﬁ|Izat(|:o%np %'sé ({(ﬁor} th ngeénnrllgeéyc?ondu' t (24). As

25

The principle of this invention is the operation of an continuous cycle of

- measurement, cleaning (flushing) and cleaning (ionization). During the measurement

cycle, ambient gas (16) will leave behind contaminants and pollutant in the ionization

chamber (10). During the cleaning (flushing) cycle, cleaned and filtered ambient air

30 (18)is passed through the 2™ conduit (22) and inlet conduit (24) into the ionization

chamber (10) to flush out the contaminants and pollutants which have settled on

the electrodes (46), the ionization chamber (10), the PID (40) window. After the

ambient air (18) had carried away the pollutants and contaminants from the ionization

chamber (10) during the cleaning (flushing) cycle, ambient air (18) in the 2™ conduit

35 (22) is now directed by the 4/2 valve (30) into the by—péss conduit (29). As the

cleaned and filtered ambient air (18) by-pass the ionization chamber (10), the

cleaned and filtered air (18) remaining in the ionization chamber (10) will ionize the

remaining pollutants contaminants left on the surfaces of the ionization chamber (10).

10



30 such, the anbient gas (16) could be neasured accurately during the
measurenment cycle. Fig. 4 shows the flow of anbient air (18) during the

cl eani ng wblyeitjongy cycle in the operation of the auto- ¢eRahiG 0e60H4

aut o-zeroi ng system (1). 35 After the neasurenent cycle, the 4/2 valve (30)
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this mMngaus BRE wittloWlbRNkS ioAREtSOEHaABerdMOScaT ué | hestesily cetmoved. olnt this
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aut o- cl eanin nd _aut.0-zer oi.n ' 1 i :
(ionizati 8‘rllt) gfc | 'gnizaton %aéangl(f/%%‘%@gih(ei }snﬂgl)glwms)v\{\"ll?ets‘3 ghgdé n{aglltgtegﬁég‘l(\:t%w?tﬁg 2nd
conduit (@B), the ibhizatipn pbasbarofiOiis @EREYs Theptcomiteniies f opeligentsn enp now
brings,dn i J 8 d QS%BJi ( i ypass
condui ]tg (E%quﬁaﬁétﬁ?{g%ﬁ%n'%ed{']a%é)%)ntepés‘s&gsgf}n t ht??gu%pae}%tﬁgd% {-?‘bgaslghg?))ﬁdui t
(29), thedeyitd farenaintenanset @y ordsn Yo slaapwehediiB £4R) window apy eieﬁ%ﬂ@qusr{é% eani ng
(flushing) cycle left 20 inside the ionization chanber (10), to be trapped.
In the nmeantinme, the anbient air (18) trapped within thﬁ iQELzah@?n chanber
(10), froihe mpemtioanphgthefaulesieannacynd @uto-zerang sustemdil 2dlbe plustratady, 5

of the regentioyerdca iBBFigROI4 Hh@Higsand contam nants takes advantage of the
fact that 0zone may be fornmed from 02 by electrical discharges and by

acti on?®df high energy el ectromagnetic radiation. It is known that certain

el ectri caki@3 aabhvpeel figRner aimbishgydsi (8Nidutiny ethe ofeasaringe @ole tire i s
true of devices usj an Bi o] tages, such as ionic air purifiers, -laser
printers, OpAEIYLefpingdb ( VB3, present in the cleaned and filtered
anbient air (18) remaining in the ionization chanber (10) wi |l undergo

i i ti i the i i zat ] f | D T

formeq i i 8 meRsUEneEn G oI BTOUE et ddor pulrs ), Wi, Bitlg n CFpRREE

deposi 2&d ga8 (Byehlougtuathe i 1t'i esnduit (P0), throagh stherdi2 yelve 439)nathes ambientagdser t he
. b f. ki LA ti

measur erre?im&)ég%le:s tﬂ}@g\ﬁ:fh\?eﬁ'lgé&%ﬁd!fl{]%hﬁ U4 htngﬁtg Ofhe C RRIZR AP UhaRBEF at | 0N

punp (48) asurenent, cleaning (flushing) and
cl eani ng- (1@nhestin dhg gapenessurement process daksds lpepe Thenamhigdugrs (16) doghi s
manner, the Z»ggé’.rtﬁr%ﬁgr?f r@aaea’fgndT%ﬁéth@Fw{z) ditect gy 2fvahBe3di® ikl etevi ce
can be assur since ala] alr borne . . . )

to bring the ambient gas (16) through the 1¥ conduit (20)and inlet conduit (24). As

30 such, the ambient gas (16) could be measured accurately during the measurement

cycle.

| Fig. 4 shows the flow of ambient air (18) during the cleaning (flushing) cycle in the
operation of the auto-cleaning and auto-zeroing system (1).
35
After the measurement cycle, the 4/2 valve (30)is switched to connect the 2"
conduit (22) for ambient air (18) intake. The continuous operation pump (48) now
brings in ambient air (18) through a cleaning chamber (12), which removes all air
borne contaminants and gaseous materials in the ambient air (18). The cleaned and

11



pol lutants and contaminants are continuously renmoved by cleaning (through
flushing of air borne contam nants and pol lutants) and by cl eaning (through

i oni zat i Qo3 1ldd6sR0! | Ut ants and contami nants) of the ebegkiQf®Roddp) - the

PID (40) wndow and the ionization chamber (10). The inventive auto
;3 L:?g'bgg &ﬁfk{éd Z?ﬁgigfﬁéiggtw i %tﬁé e dohHuit :/(@)]?t%ﬂ/ ﬁ&@é@&ﬂ@'ﬁbﬁ%@ﬁﬂéﬂ@&wmf

. educe e nec | or Sstopping t t] th
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t hat cl eap,a Ll 1 erad . anbi I rnGaQ) r Welal i i r
(hat oL 38 Pl bl ABDR o [ p(R) i Bid A 29id Siiaghe
arbi ent aire flist@y ouit ivtq e emarPRAENton chanber (10) and for flow of anbient
?lsrz)(:llg) ~to by-pass thfa i ](c)ni zation chanber (10), via a splitter connector
movi ng continuously froma neasurenment cycle to a ¢l eani f hi
cycl e andig.d gheweatiendoyi ehiaFisingir £1f |dér'HQéh®éPéPP8d88@2%“‘%?‘&éy(‘}l‘?u'gf "o
wor Ki NG Ghe Bp&rhisd 6CtHREUMSLIERBRhg drfd aleizRkdiRsystére (Bl D (40) device operates
continuously to neasure the flow of anmbient gas (16). As described earlier,
t he conti nuous operation of the PID (40) device will cause air borne

cont am nagfes arRd dsdring ENRingP dyeledepresadtedieaning ande adfb-zdreingraydtesn (46) ,

the PLD (40) wi ndow and .even the | I,s t i oni i.Qn ane .
oper atlPorM@¥est AR &elﬁf’%ﬁ'g @80‘?%5’%@5?'8' ﬁ'f em?% vglge g?@p‘%e(ﬁ]ggo%ﬁ]éﬁg%anlge
?Egnt Egvzao?gécﬁg)hrec I2é°am-dica| i ruttQZZ)etgﬂl;re bypems coduit(@MaThe eontinpotis wapenation and
-, . ] nd : I | .
i nt r oduci AR RUCE"E é%n?arhtggrétn wiLéﬁéprg)gQrgltﬂ%‘é sedg)f] élrjﬁt ?%?) ﬁ)bell)@lbngebg -ﬁ >
?Zgl) egte Vigms (cbBYuit(R®).c Wdam dif (183 isepassihg Hmougil the (oyayass ropdeihE D
Gev! ce. el SRl SRR (1) AbuaBidh AR TFe Aty S A0MIR, Blushing) B L ng
syst erd0( lipside ter ioaization gmanbes (1 oleds rapped) I te regantiee: hr.ampies) aird19e
measur ed el LR e Torftiafio ThfpkdPlo)antmaRe | eloBhing qRdstiiig)( Htiebef or e
going into the ionization chanber (10) of the Pl Dm(54% devi ce; a 2nd
condui t (fedherriprizegriherremeval of 1te rapertly fermadspalliisnis, 2RH SQRfAAINAMS: HakfSer
(12) thr onfAntade of/the Kt (Rat(038ne miak)beUsimedITrdni Dg by eritlidhl di¢chbygesahd byt o t he

I oni zation chamber (10) of the PID. (40 ev X
action of high (enel)gy electromagneticg ra iatu%n. IItC(?si known that certain electrical

25 equipment generate significant levels of ozone and this is true of devices using high
voltages, such as ionic air purifiers, laser printers, photocopiers. Thus O,, present in

- the cleaned and filtered ambient air (18) remaining in the ionization chamber (10) will
undergo ionization too in the ionization chamber (10) of the PID (40). The ozone
formed in the ionization chamber (10) ionize and remove the recently deposited

30 small quantities of pollu{ants and contaminants left after the measurement cycle.

It can be seen from the workings of continuous operation pump (48) and the 4/2
valve (30), the measurement, cleaning (flushing) and cleaning (ionization) cycles
moves from each cycle continuously. In this manner, the accuracy of gas
35 measurement function of the PID (40) device can be assured since all air borne
pollutants and contaminants are continuously removed by cleaning (through flushing
of air borne contaminants and pollutants) and by cleaning (through ionization of the
pollutants and contaminants) of the electrodes (46), the PID (40) window and the
ionization chamber (10). The inventive auto cleaning and auto-zeroing system (1)
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a cleaning chanber (12) to renove dust particles, other air borne
pol lutants and ot her gaseous materials fromanbient air (18), thus 13 WO

2011/ 090%@@@@%@10/ 000014 all owi ng cl eaned and filtepeqd @IPioRbsordi r (18)

to enter t conduit (22) before going into the ionization cha er (10)

f the PI /
Ft hroﬁ i tlt%l?]r%f}g)wmieéﬂnea re‘@ﬁcé1 tRe Wféc\é@slt(ySfb} éM(]dpﬂ"i'gl ?jadréew&ﬁrat&jmbﬁlﬂie s (40])6)

condui t ?Q, or cleae %
[through deyiceJaG el £ ‘E ntepaNcent ?z%’? Wecﬁéﬁiﬂgr ?S_L(ﬂ Bt the
(F:’IO Dd( 4?) (zzégoihg Q:g@té?llﬁtbetaﬁeﬁhé@%téml i eapatbleaﬂfnjsmgtthazeroégés) statetof megiiearieel 2nd
ndui an

i oni zat i c?r?d)cfﬂ Fﬁﬁje?mg'ﬁ?ti@ &Légh%c%fr%ﬁ%"/ﬁ {)"f é%e%&%g% Pttvg\gyz%él "t'ef e’g(’\Y 'J%\
ei t her sartheuirventivec aruthrtiearlidg®) ahd oautohreraiogi s;a;ltermr(n:hsedm\fwﬂ( 1@) Ptﬁ 40)om t he

b

out ot - comEes g6 oSyl SRS E IR O AIE0 LFCahBeat et A1
anmbi ent ¢a8), (éG)Z"dorcoadmn @a) faxi amigiedt) afrr(d8), taede@lmhgahambeth@r)mﬂh?léj or
outflow q Jfg?m? éf")gtfora'rémg\;aq) oP i dMe t N %@? Maﬁ%@'rﬁat@%é ﬁ”‘%&’b’) pass

conduit ( onti nuous operation pu raw anbient air
anbi ent 2fearasandl éitered avientasintd) emersulile tanizatiop shamban(1y ARd a

?Eéoaznl%lr gﬁ%a?é’(ﬁt ﬁig‘ﬂ()\;v)of' g Ifbéhgrﬁbieﬂf“(g%@(i&'brcé}ﬁﬁ‘gﬁtr alrk98) ikl ﬂfe%ﬁn%ﬂb‘ﬁ' ng

from the ionization ch 10)
and al so ehambes )eﬂ’ﬂd farr flgw f a mnba@rﬁ §)re byrgse druionization)c 3?@%&8&3
condui t (43 sﬂlﬂeplﬁorﬂﬁe%ﬁart(@?) meahgabbﬁtmu@bsamh (4. Oneadiremano wytleowo eondui t
(26) for passa ge of the anbient 8%{%’% a§b| ent air (18) carrying air
bor ne pol HeaM dlughingysteadAalRt iRet RNzt FYRIE £ | ushi ng cycle) or
anbient air (18) carrying ionized particles fromthe cleaning (ionization
cycle) throuh o the at.nosphere 30 The

cont i NifouseBiee: L chanber (10), thus
ef fecti veI y :

In operation, the PID (40) device operates continuously to measure the flow of
ambient gas (16). As described earlier, the continuous operation of the PID (40)
device will cause air borne contaminants and pollutants to be deposited onto the
20 electrodes (46), the PID (40) window and even the walls of the ionization chamber
(10). The operation of the PID (40) device would have to be stopped for
maintenance and the PID (40) cleaned to remove these contaminants and

pollutants, and then have to be re-calibrated before being put back into operation.

25 By introducing an auto-cleaning and auto-zeroing system (1) to bring both ambient
gas (16) and cleaned and filtered ambient air (18) into the PID (40) device, the
- necessity for maintenance and cleaning of the PID (40) device can be substantially
elimihated. The auto-cleaning and auto-zeroing system (1) comprises:-

30 a 1 conduit (20) for ambient gas (16) to be measured which leads to
a 4/2 valve (30) and an inlet conduit (24) before going into the
ionization chamber (10) of the PID (40) device;

a 2™ conduit (22) for ambient air (18) which leads from a cleaning
35 chamber (12) through the 4/2 valve (30), through an inlet conduit (24)
and into the ionization chamber (10) of the PID (40) device;

a cleaning chamber (12) to remove dust particles, other air borne
pollutants and other gaseous materials from ambient air (18), thus

13



drawi ng anmbi ent gas (16) or anbient air (18) through the auto-cleaning and
auto- zeroing system (1) and into the ionization chanber (10). The | ocation

of the copbippamesspunp (48) after the ionization chambepchiehoiopodods avoid
gas menory effects on the 35 inner punp materials. Anmbient gas (16) is thus

g(r) a\é\ﬂ It ntgz? ]éllbwﬁn@ndlléaﬁed 200, filteredi @lemtaura(ns) (ol&htersthdarz{'ﬂ\mqndtub a 2nd
naul

ent air S brou ht t.hr er (12
to renove air (Bg)r hgo'@u&o"lgar"f'%clﬂées 'op's %"t%m (ﬁ%c)t(#ufe%égg@eo{}g mat el(’l al)s
bef ore passi ngdévitepugh the 2nd conduit (22) so that the WO
2011/ 090433PCT/ SG2010/ 000014 anbient air (18) is filtered and cl eaned
before entering the ionization chanber (10) via the 4/2 valve (30). The
cl eani Bg chanter 421 3plvact(30)ashicly ‘aliewsibdmbiet agasi EY6) [Kireughighe t & r enove air

Spporne dust PAIKLEIAR, oP kaANEha HGCR! BFbIARSR21S) IRDEH Ghe o L he

anmbient air cl ean an air enters the ionization
chamber (10) conﬁhle(ﬂl)]ezm|erﬁt§efcﬂh\§nwatlem29h96mfb‘é))é)fftr‘PtPé[P (4R devisdrber to

remove air borge %g?éd By ﬁliéfé@ﬁmb%'t law(%)t[ﬁmr Hdio™ @AseewD) ERderials in

the anbient air at on 10 clean and filter

i oni zati on chaﬁhﬁ@ﬁhf(ﬁm‘) theTtPiéP%ﬁSé'é’?pH'ﬁ(Q&Na‘ﬁ@&paFiZt"gg%fﬁg%gn;ﬂ‘eag{qeer s the
purifigation chapbgiy whi ch uses a conbination of filters and chemcals to
renove air borne dust particles, pollutants and ot her gaseous nmaterials in
the anmbient air (18) so that onIy clean and filtered 15 anbient air (18)
enters the ion Zs'pmtérrtoﬁh@dme(ezx |éaanng Tihem s@mbmmw rbndustg@8) fromh he

bl ace. of oper anPoRNEHIcNEapitsT (18] 4icogE. Trney BausBIaYe ot Ccdury
contai n chem cédrinudusl lpqmlpo(48pamd athers deading ohomaor an:cmullelt conduit (26).
15 The splitter connector (32) allows outflow of ambient gas (16) or
ambient air (18) from the ionization chamber (10) or outflow of ambient
air (18) passing though the 2" conduit (22) and by-pass conduit (29).

a continuous operation pump (48) to draw ambient air (18) or ambient

20 gas (16) to be measured through the auto-cleaning and auto-zeroing
system (1) into the ionization chamber (10) before removing the
ambient air (18) or ambient gas (16) from the ionization chamber (10)
and also draw ambient air (18), through the 2" conduit (22) and by-
pass conduit (29), to by-pass the ionization chamber (10).

25
an outflow conduit (26) for passage of the ambient gas (16) and ambient air
(18) carrying air borne pollutants and contaminants from the cleaning(flushing
cycle) or ambient air (18) carrying ionized particles from the cleaning
(ionization cycle) through an outlet conduit (26), into the atmosphere

30

The continuous pump (48) is placed after the ionization chamber (10), thus effectively
drawing ambient gas (16) or ambient air (18) through the auto-cleaning and auto-
zeroing system (1) and into the ionization chamber (10). The location of the continuous
pump (48) after the ionization chamber (10)is to avoid gas memory effects on the
35 inner pump materials. Ambient gas (16) is thus drawn into a 1% conduit (20), and
ambient air (18) is drawn into a 2™ conduit (22). Ambient air (18) is brought
through a cleaning chamber (12) to remove air borne dust particles, poliutants and
other gaseous materials before passing through the 2" conduit (22) so that the

14



20 be a conbination of both. The chem cals typically used are a mxture of
silica, activated carbon and anhydrous cal ci um sul phate. The filtering

chanber ngyp bav@ospl urality of various types of filtergcrise26@m0M84t he
tiny pollutants and contaminants in the anbient air (18). 25 The air

purifi cabient hanbe) |sl $iltére@OHRd Ndried teforé i ériteiry awdioniaendrc zhambep(1Hnove
air borne dustﬂégart icles, pollutants and other gaseous naterials in the
anbi ent Aier th@ valye(Rd} " onl y clean and filtered anbient air (18) enters
the ionization chanber (10). 30 The 4/2 valve (30) operates continuously

of “the pe st Bl TR e bR fnarid qepkhg aRr (10
Irnra]?g U{ﬁrerlbritnecmaét arr]tléﬁﬁ, hqmlrltptaatsagmd othec yaseoas neatetials Ilrt éh%dmﬂﬁntﬁﬁt (W#)r (18)
cont am nasﬂt@ é‘?ﬂtﬁyﬁ il Lﬁ%m}?t f%ﬁi%“@%@?ﬁ&%’? Eé@?%’lgggoiztv\;ﬂ ghalh;vgor e

been fornmed w thi n the I oni zation chanber (10), referred to as "cl eaning

(1 s nheClng ondiibhr! (18 cARS5A9E férin SAARCLrARS foldr aif sPRé chisei 1

(18) to by-pasSs elon za al I ow ng en in the
anbi ent auartIC(e$8) poligtantsiang qthertgﬁéep'éﬁnmﬂ@['ﬁlén'ncﬁ"ﬁr?ﬁ&'e"(‘lw (%grani"laﬁS"'Y
cl ean 4aHS§r\c{11gler§d"‘alireéntEF§ BR i6RRARIN Sthnteref)ne to renove the newy

f or rre ut an and contam nants on the el ectrodes, the ionization
chanber (10) the PID (40) w ndow, thereby renoving t hese pol I utants and

cont am naﬁfescléérﬁl’f@rtchﬁmﬁbﬁ‘("ii)ogé?ﬁ bé\/alahsalpf urifivatioht iMnﬁ@Eh&\n‘ﬁxﬁT uéd®) aand
PI D (40) w ndow.

his is referred to as " eanln ( ,on) cle'
can be s&8mbinglien gfefil l%m%&h%m&ﬁéréﬁ .’%HOY?U %Ef’) I?ﬁ‘ o@@ﬁu?ﬂtgse
cycl es: - and other gaseous materials in the ambient air (18) so that onIy clean and filtered
15 ambient air (18) enters the ionization chamber (10). '

The scrubbing agent used in the cleaning chamber (12) depends on the
composition of ambient air (18) in the place of operation of the PID (40) device.
The scrubbing agent could contain chemicals in liquid form or solid form or could
20 be a combination of both. The chemicals typically used are a mixture of silica,

activated carbon and anhydrous calcium sulphate.

The filtering chamber may have a plurality of various types of filters, to remove
the tiny pollutants and contaminants in the ambient air (18).

25 _
The air purification chamber is a combination of filters and chemicals, to remove
- air borne dust particles, pollutants and other gaseous materials in the ambient air
(18) so that only clean and filtered ambient air (18) enters the ionization chamber
(10).

30
The 4/2 valve (30) operates continuously and to allow:-

passage of ambientgas (16)into the ionization chamber (10) of the PID (40)
for measurement of ambient gas (16), referred to as “ measurement cycle’;
35 then

passage of cleaned and filtered ambient air (18) into the ionization chamber
(10) of the PID (40) to flush out the air borne contaminants and pollutants

15



15 a neasurement cycle in which anbient gas (16) goes into the ionization
chanber (10) and is neasured; followed by a cleaning (flushing) cycle

in which Wwplbhereeysand cl eaned anbient air 20(18) goes i pp@/sicheiolopsrgat i on
chanber (10) to flush out air borne contam nants and pollutants in the

:‘lolmt z?; ijon g ha\lmeﬁ hg&é))be_é‘nolf[omqmdmb'yn atgel ieaizatigh chambergtiOpmefesyd| ® ias whi ch
and c| eane | e s y-passes the ionizati hanb

(10), allowing CF%@'"M%BWQSHYC?%@ a%.id&iﬁml eﬁt air (18) rglmi?nz ﬁg ?nat hgr

|o|n: zation f:h?nber (ﬁO) to oxidize the newy forned contam nants and

pollutants left on t r . , f o, zat 4 :

(10) ‘and pI D (25720 ol AT, Sna TG anfehaP (18715 fPetd! K lofigginer

particdarly ttttanﬁieed}]@bdaﬁowiﬂ@) oxygénPNDthe4 0ambientiodir (33 nemaipieg ati B, a

m cr opr ocessor, P o) ' '

operation of a'ﬁ)f1 %—Qlﬁ:cfnegﬁ?ﬁgg?ﬂgg{f%@nqcﬂﬁ %Ier?ghﬁm/%ﬁﬁg\%@g%)s? grﬁmtc{r??‘gﬁrae# toe

operations of opmedfo2repaaveethe30ewhh fermgd t Rallyianis uaefe ontaminants Gneigi ng

(f 1 ushi ng) Cyelal@c%s?t'h%%}ﬁm_oﬁ E%B@(ﬁ@};)théﬁﬂ)‘%@%iﬁ‘ﬁw, @erdberemoving
aut o-zeroi ng function of the inventive 35 system of the Pl Bréfoi%?ﬁgew ce.
ti

The mi croprocet®se eallyianitaand fantaminants dEpmethee fiecdrofey Wil flipo
followgqg: - a l:ﬁermbéﬂgicé%dmloqmﬁwiha@k._ dhisvieTetehed U4 bargisaniniQionization)
2011/ 090433PCT/ SG:2010/ 000014 a bi-as driver circuit that drives the bias

el ectrode (46) FYCJP sense driver circuit that drives the sense el ectrode
(46); a punp driver circuit that drives the continuous operation punp (48);

ari ver o RoGht Rl efetriheans erindant aRamberp 155 TR ER PR dhete'
scrubbi ngcediesrber or a filtering chanmber
15
a measurement cycle in which ambient gas (16) goes into the
ionization chamber (10) and is measured; followed by

a cleaning (flushing) cycle in which filtered and cleaned ambient air
20 (18) goes into the ionization chamber (10) to flush out air borne
contaminants and pollutants in the ionization chamber (10); followed by

a cleaning (ionization) cycle in which filtered and cleaned ambient air
(18) by-passes the ionization chamber (10), allowing the oxygen in the
25 ambient air (18) remaining in the ionization chamber (10) to oxidize
the newly formed contaminants and pollutants left on the electrodes
(46), walls of the ionization chamber (10) and PID (40) window, thus
cleaning the interior of the PID (40), particularly the electrodes (46) and
PID (40) window.
30 -
In operation, a microprocessor controls the operation of the continuous pump (48),
the operation of auto-cleaning function of the inventive system through operations of
the 4/2 valve (30) through the measurement cycle, cleaning (flushing) cycle and
cleaning (ionization) cycle as well as the auto-zeroing function of the inventive
35 system of the PID (40) device. The microprocessor also has the electrical circuits

for operating the following:-

a lamp driver circuit that drives the UV lamp;
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or an air purification chamber ; and an auto-zeroing neasurenent circuit
whi ch carries out the auto-zeroing function 10 The m croprocessor nay al so

have sensQp 26i1@hisss to detect usage of chemicals and | @¢g}sc2610/000014
cant am nati on |n the chemcals and filters used in the various types of

chanber propos in.the. iny e sy he PID (40) device is in
operati on, th@ ‘E')r &féﬁﬁtf'%g‘a;rﬁ’\d/"’%t @e 'ap Oqu%cér\/\g%t%tém (1) 01S t%]e i nventi on
woul d be oper atdeRge @AM Bitgitsihgt rived tHe semrseleetradat(46ycl e to the cleaning

(flushing) cycle and then to the cleaning (ionization cl e. he rocesses
whi ch take pl &BUMRsHiMer tqsuit d?ﬁtzmweéﬁhﬁtfé’ﬁ?ﬂﬁqoufl?ﬁerﬁ%ﬂ“ ﬁﬁmf’ﬁé agurerrent

cycle and clegnifge Ca({ahﬁqh?rg @gsm@@g%iqgl(@oy 20 Measurenent cycle The

conti nuous operating punp first draws ‘I n anmbient gas (16) froma
sour ce5of gas aorclmmmgam:hamber (@)drl\/ﬂbmltchlé swhtcburﬂﬂwﬁﬁg thﬁ1e°'ﬁ~?'2”9vay val ve

(30) then 25 s h A t t it (20) to
be drawn throﬁgﬁ ﬁﬁ (s‘zlt)ll%é1 h U|t ?’gﬁfﬁ)gﬂﬁt g} %n?ﬁ%%‘ ch%ﬁ'fb%g Elog of
the PID (4?) foanth atr%nﬂd&ﬁlioend:hayﬁmr(éﬁc) is in the ionization chanber (10),
measur enent o e anbi.ent arrle out throu the .ioni zation
process. As tI@® éﬂtﬁlz\?ﬁ?'”%a‘gg?sﬂéém?é ey e"c‘ﬁh'?mrca[f&ﬁ otuﬂéh%ﬁﬁa&ﬁr%m PI D (40)
where the WV lighgdohs situated, the ambient gas (16) 30 nolecules are

heat eqo emtting |ight particl es, or photons of high UV energy. Thus

phot o-1oni zati on of the gas mol ecul es occurs_when a phot on |? aﬂsoerd by

t he nol ecliieemicpreGassPhdnaaise| baver jseagary CIEy glRetech giia9es O o PFNPIFE'S one

posi ti vel y4ClRa&i196A corftamifdtnome tﬁ@%bmi(ﬁlsy aftgiteedused in Aeavareasitypesf this
i oni zation process, the gas
of chamber proposed in the inventive system.

15 When the PID (40) device is in operation, the auto-cleaning and auto-zeroing system
(1) of the invention would be operating continuously from the measurement cycle
to the cleaning (flushing) cycle and then to the cleaning (ionization) cycle. The
processes which take place inside the ionization chamber (10) during the
measurement cycle and cleaning cycles are described below.

20

Measurement cycle

The continuous operating pump (48) firstly draws in ambient gas (16) from a source

of gas or ambient air (18) from the surrounding. The 4/2 way valve (30) then

25 switches to allow ambient gas (16)in the 1% conduit (20)to be drawn through the
_inlet conduit (24) into the ionization chamber (10) of the PID (40). When the ambient
gas(16) is in the ionization chamber (10), measurement of the ambient gas (16) is
carried out through the ionization process. As the ambient gas (16) is passed
through the window of PID (40) where the UV lamp is situated, the ambient gas (16)

30 molecules are heated, emitting light particles, or photons of high UV energy. Thus
photo-ionization of the gas molecules occurs when a photon is adsorbed by the
molecule, generating two electrically charged fragments, or ions, one positively charged,

X+, and one negatively charged, Y-. As a result of this ionization process, the gas
molecules are no longer neutral and begin to drift to the negative electrode of the

35 applied electrical field. Once arrived on the negatively charged sense electrode, the
gas ions capture an electron form the electrode (46) and produce a current which is
being measured. The produced free electrons drift in the opposite direction and are
captured by the bias electrode. The ions and electrons drift form a closed circuit

17



nol ecul es are no | onger neutral and begin to drift to the negative
el ectrode of the 35 applied electrical field. Once arrived on the

negati vel ;Sense el ectrode, the gas ions captur form
wo i @Eﬁ’ 9 P %c"i‘@c%ﬁ@%ﬁﬂ

the electro and produce a current which is being nmeasure

produced (f&e %eméagtﬂ%w@ht fchrrbﬂt &érg@n@m t e aeeémmuoa@gh@tbﬁ fle@pindr ed by
t he bi as el ectrode. he 1ons and electrons drift forma cl rcwt VO

d c
2011/ 09043BsENt seéofiqw 00b® 1me3Eed  CHECRalSyr RSty RIGRITHORA b i 88 1975 | ow.
Wth a cogncespateonphoton flow and constant gas flow, the measured current
is directly proportional to the gas concentration. 5 It is during this
i oni zation process that pollutants such as dirt particles, oil particles,
fl uxes s wati€rdupiag tthis! ioaizatios pbdess mntp@nmtaanst suchr as dippaiticles, oihparticles,

h s Shokio b b ORI W ATR O BBt O,
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Poner ol pastge (RAUGAONS TortaaBh Endliér 8| 15' B B0 5, 5 EcPfifitolst)
(f1 ushi ngypergiirige pUBPA#S), hlsawogmleemmrethe mllutamés candamntﬁgmoamtaswhlﬁ@) haxec| e,
the mgr Okdfied tsqr@?]moﬁhes‘%éc%gés g!é‘} fHrer WahY Sof( 308 u&n@zaﬂbh OB €14) aHarPID18) to

be drawn urroun e anbrent air is then forced t hr ough
a cl eani n@Oswindowr (12). The cl eani ng chanber (12) can be a scrubbing
chanmber or a filtering chanber or an air purification chanber. The cl eaning
chanber (12) renoves the air borne contam nants, pollutants 20 and ot her
gaseous ng| dlushin ient air (18). After passing through the

cl eani ng chanber (12), the anmbient air (18) is now cleaned and filtered.
The cl eaned and filtered a

t d t h
condui 15 (Abthe gpameangement C\/éhenle("@'@? &'PH%'Bg)aﬁyaﬁ'lng}er ?‘8“%8&"0%8?%4)4”“%'&‘% hen
into the tr@numValW(SDgaﬂballom( Elﬂr)bla’ﬁtdbhetzjﬁllcta be4awn Gnore thasur;dmrtdir@ The y
i oni zati on e i r Wi
flush out?@ ?'ﬁe( é %sl E)r q‘ljnﬁ‘é% T anf nL?r?ﬁmS eﬁ%mgg |Tglreuczléafn%)0qn
chanber ( &uﬁamw (1 Decanrdei aersbrugamg(dr&)mma‘rtm atfnlwlngealsamleemmncycpleﬂﬂcatlon
| medi at e}y t?er ?ﬁbcgaﬁlngﬁﬁarg&gr)(bb? ran% bdrRE SHBhRHAYSpAIREIE | NT

punp (48) e alrr ut ants and contam nants before
t hese 2| bod amthe; @ésemd owmterials imarthe Etmbl%m,it @irg(18h After epesing ohesigh4ée

[ nner val koo ASnkAR| 21160 SHAHP! af L) 0h) DAy iradiged homhe

splitter €onnec switc ow passage of the anbient air

(18) wit hcieaeethuandkftliewd q@&@rljt%!h(@)éﬁwdh@bﬁf%ﬂﬁ nté.'ﬁwht Bere” eendit (29 oiyh t he
out f1 ow Cﬂ{édégbtvaklé%o JaNAot B P hedridBit 024)laRb st thel Rblzatiomtchainber (10)

at nospher
P of the PID (40). Once inside the ionization chamber (10), the cleaned and filtered
25 ambient air (18) will flush out air borne pollutants and contaminants left in the

ionization chamber (10) by the ambient gas (16) after the measurement cycle.

Immediately the ambient air (18) is drawn out by the continuous operating pump
(48), carrying out the air borne pollutants and contaminants before these pollutants
30 and contaminants to settle on the electrodes (46), inner walls of the ionization
chamber (10) and PID (40) window. The splitter connector (32) is switched to allow
passage of the ambient air (18) with its air borne pollutants and contaminants to be
drawn through the outflow conduit (28) and through the outlet conduit (26), into the
atmosphere
35
Cleaning _(ionization) cycle

After the cleaning (flushing) cycle, the microprocessor switches the 4/2 valve (30)
to allow ambient air (18) to be drawn in to- start the cleaning (ionization) cycle.
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Cl eaning (ionization) cycle After the cleaning (flushing) cycle, the
m cr oprocessor switches the 4/2 valve (30) to allow anbient air (18) to be

drawn in he cl eaning (ionization) cycle. 18
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tclr ggn Ie gg tﬁérbh@@tﬁllﬂgl)eaﬁé&![aﬁd Imértadl rmmbienti ﬁg(mleﬂo instcea e rior(iZipn t chalriber
p in the a

and cont émr}naﬁxfégﬁﬁ'it%woﬁa?/%° n@?? ?hﬂﬁ%%ébﬁ%}teﬁ'&é )Ofé(g %%% etaﬁuﬁ% mslhwéﬁllntssof
the i ?lnl b@bleoéft qhambarmz(aller) chardbé (D0) e tnapredwl hd loxyden irethevamtbiertt aihe
recently farme yt
hat oz oifeS) W shitiasts " pBUBie oA\ BRBnr S anA HRhEenl ©he haCl
E:?g;rber (e]é):)rodﬁs 462, |th@ \/Qam@) of Th@lamaanen thamber (1A) ?P@ RIB ffDavindaw. c RBgrber

deé%@%) Br R L AR! BrAl pGRALALT SRArRREAS »ékegpmhﬁ@ge on théie

el ect i nher lonlization ¢ Pl D (40)
wi ndow. IsctTthat okenens ndorotedrftam Op by)eleadical ﬁ'éP'Eﬁi@e%"bé'P%d?"'%%'°ﬂe‘fh@Ei f he

efficacy hevel G PBRaC THRObAheAJseda] the idhiAtibn ChEmbsOpiafiibs! thee
efficacy Ie crubbi ng agent falls bel ow an ;j fz‘%?ptable Ieiel

The scrublﬂ"h@n@g%\ﬁ’t eontarairants reentdy| EgpAsHEd h s lgctrosiesiR). dNRNAIL Rini cal s

for re””‘ihé‘%n%ﬂé@%d?ﬁd&r%ﬂﬁ%d@b'Mb?ﬂtrﬂown anbi ent air (18) and are known
in the art, such as mixture of silica, activated carbon and anhydrous -

cal ci dfh suI phat e. The cl eani ng chanber (12) can consist of a series of
filters arHeslgsiing @harnﬂj@m)a&amrrcum@raesmet tpadetéct| e, efficduyr lepelldf uhant s

and contam nants 1 n anb ai ce o n 12
an air pLﬁcn"‘ft?_ a@ﬁ“tcﬁ 8ra'8'§mt§ erb%hqygée?" %ca%yrlleg%r %’?%{:‘%E ggtr%g'é ( )
can be a abifalRt below adn anacoebmbleofevel.| ters and scrubbing chemical s to

renove air borne dust particles, other pollutants and 30 contam nants as

wel | as other types of gases in the environnment, which may affect the
MEasUReNETte chrubbitigegergasusedsin. S raeaninge CRaMberAOR) AEe SoMmMas| beMisdS t her e

I's no ”eﬁﬁﬁﬁgﬁ%yw n‘t%h%?mhérﬁs Yna" Ilu?éhtg c?ﬁ dg%@ﬁteﬁﬁ“(q% -angngélkdovRan RhE (40)

be sligh m Cropr ocessor
art such as mixture of smca activated carbon and anhydrous calcium sulphate.

The cleaning chamber (12) can consist of a series of filters arranged to remove
25 air borne dust particles, other pollutants and contaminants in ambient air (18).

“In place of a cleaning chamber (12), an air purification chamber can also be
used. The air purification chamber can be a combination of a number of filters
and scrubbing chemicals to remove air borne dust particles, other pollutants and

30 contaminants as well as other types of gases in the environment, which may affect
the measurement of ambient gas (16).

Since the PID (40) is self cleaning, there is no necessity to stop its operation for
maintenance. Should the PID (40) be slightly dirty, the microprocessor can be
35 programmed to continuously draw in cleaned and filtered ambient air (18) to clear
any residue of contaminant and pollutant. Ozone is thus formed from O in the
ambient air (18) by electrical discharges in the ionization chamber (10) of the PID
(40). The ozone formed in the ionization chamber (10) removes the pollutants and
contaminants in the ionization chamber (10). Ambient air (18) is cleaned by passing
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35 programmed to continuously draw in cleaned and filtered anbient air (18)
to clear any residue of contam nant and pollutant. Ozone is thus forned

from 02 iwotbbay@opsent air (18) by electrical di schargescirRchi®obéiszation
chanber (10) of the PID (40). The ozone forned in the ionization chanber

(10) remzmeﬁ: ﬁhmepabeh@nhsmaad(1o¢n“aam e#nicsnduit t(m) argini  atdasureatemirbafr

(10) ent  al 1 | eaned
$011) 06048 %?@P}%Eaz"éf Gpvisonkens for H&?P“&??ges&?l"gaﬁi‘%m‘s nathe e oG8 Re 2ng
condui t (ahd) awtodemimeasysene(it) fof thecPln{i0} renables (the PID d4@)akten bef aelft he

aut o- zeroing.exercise. T t he aut o-cl eani ng and auto-zeroing system (1)
for the Fﬁ'ﬁ(%fﬂi,@ﬁ? éesrgyﬁé PID (40) to be self cleaning and aut o-zeroi ng.
5 AutoS5zeroing It is possible that with the continuous cyclical operation

of the nem;zg%ﬁt cycle, cleaning (flushing) cycle and cleaning

(ionizati _ re, using the auto- 10 cleaning and auto-zeroing system
(1), the ionization chanber (10) may require a zeroing neasurenment. This is

carried oyfg abg?ﬂ%t el With bﬁﬁeC%ﬁﬂlmdéQySb%n@as%ba&tuaﬁbbemthem hedst®dmémr ough

the cl eanin , and t d fil nb
(18) i i cowhe. PeAmmaiushIioN Sler 3030 PLRBN AReAPALJaSpei B B i ng. |

for ay Fberéléélhﬁq atnunﬁuiéeie%lﬁgtéy%téﬁ\ ¢1)0- FHeOBARERSN tcmhmw(mrnmyrm@@mreement
15 After the cleaning tﬂm [ oni zation. ch

requi r enefffoing m%asyé%e'%th 15 eaHgd oyt t?é‘ﬁ%@a%icﬁﬁys%mfé’ﬂf mbor‘i’ne'be%?s&%g not
ha;n ng thrﬂbléﬁﬁ%Ir![(%)t reolyHD the Odledrivig eHagrbeir 1tR)arahdpasting dhe eleabért and

aut o- zero i on ovvs the user t

to ensure 'tqgu%‘; §'6H5%f5af§ﬁ%ﬂt Weéogé%ﬁpa?%amﬁl(HS)Z%?;%t%ng%&and)%%gsﬁr IersrelntS
carried Ouéarbr)g foha peticd optiroe bsfoce theticrorprogassor tages agbicemeasurements) i s
passe hrough the cl eaning chanber (12) via the 2nd conduit (22) to renove

all aiT borne pollutants and inpurities, for a precise neasurenent. A new
zer 0 poi nAfterdhe aleeningt ofitee tlbmnattoakgharmﬂer(‘rm dheranmegy Had a requirement to re-

zero the PID (40). In using this invention, besides not having to dismantie the PID

(40) for cleaning and maintenance, the auto-zeroing function also allows the user to

re-zero the PID (40). This is to ensure the gas measurement is accurate. This
20 auto-zeroing measurement carried out by the microprocessor.

For re-zeroing, ambient air (18)is passed through the cleaning chamber (12) via the

2" conduit (22) to remove all air borne pollutants and impurities, for a precise

measurement. A new zero point measurement is then taken of the cleaned and
25 filtered ambient air (18) in the ionization chamber (10) for the re-zeroing exercise.

. With the introduction of an auto-cleaning and auto-zeroing system (1) with the use of

a 4/2 valve (30) to bring ambient cleaned and filtered ambient air (18) into the

ionization chamber (10) of the PID (40), the PID (40) is thus kept self cleaning.

30 Much time and cost are saved with this inventive auto-cleaning and auto-zeroing
system (1).

OTHER EMBODIMENTS

35 Fig. 6 shows asecond embodiment of an auto-cleaning and auto-zeroing system (1)
without a by-pass conduit (29).
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25 filtered ambient air (18) in the ionization chamber (10) for the
re-zeroing exercise. Wth the introduction of an auto-cleaning and

aut o- zer 1 th th f 4/ 2 I 30
%9&@%’@ L (1) w e use of a val ve (30)p¢ trgﬁg%%gou?{bl e(r)lt

cl eaned an tered anbient air (18) into the ionization

the PID (#}g ﬁ/sP{rB 6168) of Sarhbbst Ige@t(1e)e<th.ngl aRNihsurddeficlé | imethand

cost are s hi's invent t d aut
(D). OTrERemiBoD! NEATEsoRd FTBOCEeah O 246 ORA RSN, AUREEGInysiem

aut o- cl egRi.ng and auto-zeroing system (1) w thout a by-pass conduit (29).
WD 2011/ 090433PCT/ SG2010/ 000014 Fig. 7 shows the flow of anbient gas (16)
during the nmeasurenment cycle in the operation of the second enbodi nent of
tfrlrte) aUFo g earsha@s ane frwt ﬁfm@enﬂgalsm)etlmnﬁg)the!ﬁleﬁngg &cleriovthetdperdtioaw of
anbi ent ai t he cl eani cle in.,t t he second
enmbodi merff @1(‘9 ¥ 8"%@('3’%8%%% hg“%ﬂ Snzge?m n%?%ysﬁ{n%ts% ?mctf') In the
second enbodi nent, the valve is a three way val ve (34) and not a 4/2 valve

(0L o SR b Isghbifs BRERAMGIIAL IR e ' BiBel o Oy (93 5Ra BN Guki> vaRY) . T

10 confi e secon rrent IS a st con
(20) for (@6hi Mo gas mss)ecpod tﬁenbv@anentedtnm hnpeablypass eondvitd@dnay’ h@al ve

(34) 8 6fingahiich 1! e sBEodOhBalmgR (agRapuel0) of the MO (40) device:

15 a 2Znd €on for anbrent air vvhlchleadstoacleanlng
chanmber (12) before going into a three way valve (34); a cleaning chanber

(12) to remove, qust o%hﬁ' Fdo?%r Qrtnbt%ht %b&éb@rﬂﬁba%@@ueut Albich [8adk ot her

gaseous materials t us al l'ow ng cl eaned filt 18) t
enter the three yhiegiway (VQW? b heforg 099igg |"H?ottﬁ%@“lzgﬁ)ﬂ"zé}hﬂ@heﬁﬁlan%erO

(10) of the PI@oiﬁﬂﬁ-,ed:qgl ﬁ@)d@w@@r ee way valve (34) which allows passage of
anbient_gas (16) [in 25 the 1st conduit (20)] or cleaned and filtered -

anbi et ai r (18) [in the 2'd conduit (22)] into the ionization chamber (10)
of the PID (403 g¥wonguit a2d) for ambient air (18) which leads to a cleaning

chamber (12) before going into a three way valve (34);

a cleaning chamber (12) to remove dust particles, other air borne

20 poliutants and other gaseous materials thus allowing cleaned and
fitered ambient air (18) to enter the three way valve (34) before going
into the ionization chamber (10) of the PID (40) device;

a three way valve (34)which allows passage of ambient gas (16) [in

25 the 1% conduit (20)] or cleaned and filtered ambient air (18) [in the 2
conduit (22)] into the ionization chamber (10) of the PID (40) device;
and

a continuous operation pump (48) to cyclically draw ambient air (18)

30 or ambient gas (16) to be measured through the auto-cleaning and
auto-zeroing system (1) into the ionization chamber (10) before
removing the ambient air (18) or ambient gas (16) from the ionization
chamber (10).

35 The auto-cleaning and auto-zeroing system (1) of the invention as described can
have other embodiments. The invention could comprise of a plurality of pairs of 1%
and 2™ conduits (20,22), for example, two or more pairs of 1%and 2™ conduits
(20,22). In such an embodiment, the first pair of conduits comprise of a 1%
conduit (20) for ambient gas (16) and a 2" conduit (22) for ambient air (18) and
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a continuous operation punp (48) to cyclically draw anbient air (18) 30 or
anbi ent gas (16) to be neasured through the ,auto-cleaning and auto-zeroing

system ( kyoi0i1@9ob438 i oni zati on chanber (10) before renoyicigchhResiikent air
(18) or anbient gas (16) fromthe tonization chamber (10). 35 The

aut o- cl eané 88caHAd pakit 6F Zesrauitg cdwpties dfl)a af threluiteenfor cambientems(id)ed can

have ot her enbgdi nents. e inyentio ould conprise of a plurality of
pairs of ¢t 2amg %N ”'ié?é[}?'ié fﬁE f’z’)1§)f or exanple, two or nore pairs of
1st and 2nd conduits (20,22). In such an enbodinment, the first pair of

condut t - (aBRroFonRhran o (ki A RE T RO S RO H 50014
t he sedord paniduitef caudthdkhiares & mopmice chamberl §or cemeNdl t of( 2)bore polptastst gas

(16) and 2 Lt (22) for ambient air (18). Another configuration
coul d cor%r‘jicrs&gtagﬂﬁ%%al ity of pairs of conduits, but all pairs 5 of

conduits could share a common chanber for renoval of air borne pollutants

and cont Wd?ﬁ%t §onf@PP§tpi|8ﬁrg&fgc?f LSHHpRlel QNpIGRIHy DT GaIFPT dfS BorfiuRb Ubat iallyp&ifs pai rs

of conduits, but a air conduits could share a conmon conti nuous

oper at i ngpfpeangluits Gouigy Bhaje de SeRTMPBdcitiBreYS eREBHRBDBYRBNt s of the invention
with rgference to the acconpanying drawings, it is to be understood that
the invention is not |imted to the prechée enbodi (i!escri bed herein,

> nent . as
and that Nayingdeseneer dyeiergd ngmbPedimghtso t'ﬁf’ay“b@é’t@f‘f@’gﬁef? $REPRI R B one
ski |l ed igcbhanyihg Wrakings, ideper bé Dddrsi0ny tife the dp@nton spnof timikéd & thene

invention as defined in the, clai ADVANTAGEQUS EFEECTS . | ON
The inverﬁrﬁﬁ'ﬁeémb(?alé'“?’ﬁea%cﬂ‘???rﬁl?gﬁgergﬂ‘e?ag itrgfva?o%%@algpss ?ES)P@A&%%{ 't has
sel f 20 chapbé eFectapahdrkintby cnedkitied in-the adiwithoditateparting fitime treeusaope loe apifihg  and
aut o- zer oi system (1 herefore.elimnates down tinme caused by regul ar
mai nt eran gﬁ%fr%?ﬂtéoﬁ#?%g'qggc?agﬁ% the ionization chanber (10) and to
re-zero the PID (40) before re-conmencenent of use. M ntenance costs are

;gdggegSSRB%ﬁilAic?ész e | YFTHESINVENIoR@s neasuring applications.

The invention allows the continuous operation of the PID (40) since it has self

20 cleaning cépability and auto-zeroing feature. The auto cleaning and auto-zeroing
system (1) therefore eliminates down time caused by regular maintenance of the
PID (40) to clean the ionization chamber (10) and to re-zero the PID (40) before
re-commencement of use. Maintenance costs are reduced substantially, especially
in critical gas measuring applications.

25

30

35
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WO 2011/ 090433PCT/ SG2010/ 000014 CLAI M5: 1. An aut o-cl eani ng and aut o-zeroi ng
system (1) for use with a Photo-lonization Detector [PID (40)], the PID

(40) haviwe 28113®besgondui t (20) for inflow of anbient ga$c5/s(;l@1)0/0b@)1be
measured in the ionization chanber (10) of the PID (40), during a

nmeasur enegtAiMs:! €, the system having: - a continuous notor to
continuously operate a punp (48) to cyclically draw anbient gas (16) froma
source of ambient gas (16) or anmbient air (18) from 10the environnent; a
val ve to di r agtadtd-oanihg andisatd-zeraimg( E§teor (1arfdi wset with QJJBt)otb-ﬂnnbzaﬂihre

I((i)gl) ,Zatl ?%ea?'%bﬁg&@ﬁma?ﬁ% condw Ete%]\%é't (ng) (?HYIoWofaQ@b?gfn am nant s

in theSanhéetd be meabBjed RO tbémamrazatmn zemambert(t\al ot hthec| RIBn&®).addsingna ai r
(18) is dr%sugént\]é L&?get% gabr;]aﬁ%\gﬂ%charrber (10) by the continuous notor
DS

to flush B e contam nan nd pollutants in the ionization
chanber (10) originating fromthe ionization of anbient gas (16) during the

measur ement C%’?C §B irtus" rﬁ&ota% Q:oﬁh%%ﬂs‘w oﬁ@fété“ét BorRB (88N SoyekaNy (dléwf or 3

use with a PI as clarmed in system furt her havm

val ve, which |83T“aeﬂt/923\f&¢)v§°'(‘39) SQ‘UCGPFeﬁff'b'ﬁ'l‘toﬁﬁ%(‘méﬁblaé‘ﬂﬁ'e@éé’ (36O r

anbi enfg air (]tﬁc)z driVirGhrhdHt, i oni zation chamber (10); 30 an inlet conduit (24)
| eading fromthe 4/2 valve (30) to the ionization chanber (10); and

an outflow conduit (28) to outflow of anmbient gas (16) or anmbient air (18)

35fromthe i Oru 7allé Ofy deaatbarom( 18) ;andbiem igaqnecemneetient @B2)8) ity ctheal | ows
anbient air 182I to b{\fﬁ):{i&1 . |on| zation chanber (10), and at the sane
time, it all oWMZFHAN & to be trapped within the ionization
chanmber (10). WD 2011/ 090433PCT/ SG2010/ 000014 characterized in that the

cl eane% ambi en ?_ﬁd orgd%J%)(Zﬁ)sfor W oPyarerqgnt a?rQHBPgR&JS ot or

a cleaning chamber (12) which removes pollutants and contaminants in the

ambient air (18);

20 characterized in that the cleaned ambient air (18) is drawn through the ionization
chamber (10) by the continuous motor to flush out air borne contaminants and
pollutants in the ionization chamber (10) originating from the ionization of ambient
gas (16) during the measurement cycle.

25 2. An auto-cleaning and auto-zeroing system (1) for use with a PID (40) as
claimed in Claim 1, the system further having :-
a valve, which is a 4/2 valve (30) to direct flow of ambient gas (16) or
ambient air (18) into the ionization chamber (10);

30 .
an inlet conduit (24) leading from the 4/2 valve (30) to the ionization chamber
(10); and
an outflow conduit (28) to outflow of ambient gas (16) or ambient air (18)
35 from the ionization chamber (10);

a splitter connector (32), which allows ambient air (18) to bypass the ionization
chamber (10), and at the same time, it allows ambient air (18) to be trapped
within the ionization chamber (10).
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t hrough the cl eaning chanber (12) into the 2nd conduit (22) and into the
inlet conduit (24) through operation of the 4/2 valve (30), and into the

i oni zat i aGROGHANPE{335> (10) to flush out air borne cont ampggRicSo@dMe0014
pallutants in the ionization chanber (10) originating fromthe ionization

of anmbient gas (16) during the neasurenent cycle, said air borne

Ut {1 ow CEABGIEEIZE0) e oo HEAah AMBRT i D n AT DY, 1% corigioysardics '

condui t ¢r3ugh Otlheard?ﬂl_ir@' %imdrmm)ainw ah 022 econduit <92) and (ibjo ftoe ini&i( \éng h
PID (40 med .in imJd. or m rei o] |

eatls {1 GhodnCaf Lntery Seralbtp tRg 2B, 8. Bl 41 gt Otfidhber

aut o- ckeand)ng dnech avub- aieboinegostastirant Bndfpofiutaste ini the domrationoharaker1s
laimed in.d ai : . . ) y . .

condur t (90 Pafel8 Lo e SrZafh 3P, At 3R, B i & meRShemiiy pass

condui t (9@, ssid ainhprmenbortaminants andpollantm dsavinge theoRnizatioroehaseaitd) (10) .

5. An auty -imr?egpmag, ?%Jf‘%???. r%ﬂﬁ-‘@%ﬁEme,sé’p‘iih@m&%bgtfap(szl)lse with a PID (40), as

20 cl ai ne arm aving a continuous notor to continuously
operate a punp (48) to cyclically draw anmbient gas (16) froma source of

anbi eq %{is (&Gg"df %M@@@Q?%F?% Ato-8BHiRG landamitd-26rbindU IdyB@na( 1B &S UWsement
cycle and then draw anbient air (18) fromthe enyironnent, said .
aut o- cl eafithm@ 4NB (40} as f@f’%‘?%d”sé}?ﬂ’%ﬁ?rlﬁ'%’ﬁe%a RBIP nihehése WAME422). 25 4

Measur engehdsCHeme thel bdrivee éndviber (G enteds/t Laive (Bo)g) cycle; fol | owed by a
cl eaning (ionization) cycle 30 wherein the cycle starts again. 6. A

cl eaning (flushing) cycle of an auto-cleaning and auto-zeroing system (1)
for use v th TaePid{hRhingsard aitowdrding Gysiem bl) fahesei nwitthea s 4D ¢40)drasws

crovedh Shmbdoh ISR B AL P 4 RS IR g iy shaRReS,
(18); so (Rbptakiogl wmbiepdreid(18)drdn | ther4/2 vaivbi €0} frainr 2[1 8pnduitiRR). ose thatom t he
ggii?bggé)@%ﬁé&g é?%%l%gggﬁ%%ﬁg@%%eé%@éj gggrg\?es to direct the
cleaned and filtered anbient air (18) into the inlet conduit (24) to enter
the ioni Z&“ Hh gnl%wgénir(gl%d auto-zeroing system (1) for use with a PID (40), as
20 claimed in Claim 1 or Claim 2, having a continuous motor to continuously operate
a pump (48) to cyclically draw ambient gas (16) from a source of ambient gas (16)
for measurement of ambient gas (16) during a measurement cycle and then draw
ambient air (18) from the environment, said auto-cleaning and auto-zeroing system
(1) operating in these cycles: -
25
a measurement cycle; followed by
a cleaning (flushing) cycle; followed by
a cleaning (ionization) cycle

30 wherein the cycle starts again.

6. A cleaning (flushing) cycle of an auto-cleaning and auto-zeroing system (1) for

use with a PID (40) as claimed in Claim 5, wherein the system draws ambient air

(18) from the surrounding:-

35

said ambient air (18) passes through a cleaning chamber (12) to remove
impurities from the ambient air (18); so that only cleaned and filtered
ambient air (18) flows out from the cleaning chamber (12) into the 2
conduit (22); and
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5 characterized in that the cleaned and filtered anbient air (18) in the
i oni zati on chanber (10) flushes out air borne contam nants and pollutants

in the i ogozaii@pgzghanber (10) originating fromthe ionipggisic@fodbodipbi ent
gas (16) during the measurenent cycle. 10 7.A cleaning (ionization) cycle

of an auto-cl eani ng and auto-zeroing system (1) for use with a PID (40) as

clainmed in Clal wher ei the st.em,dr anble t_ai ) t he
2nd condui t (ZS?J é@l dalé{%&@rﬂpe&? ¥s (19 g§fir ?@8 uaﬂd Qltér%eaanr{ﬂﬂér?c t<'31'rrber
(12) to renovg18pinterphe iifletesofdultiR4he anﬂermmoalzatuo(nmpmbso(‘r@hat only

cleaned and filtered anmbient air (18) flows out fromthe cl eaning chanber

(12) into the 2nd conduit (22); said 4/2 valve (30) operates to
di r ect 5t hehacdaterized anthaf | theedlehedmingnfiltered  200EDY ﬁim(bs)t ire e -ienizafionondui t
(29), by |t t or
(32) " al | oHEnsh R s 758 ' R ePESpnEnie B0 polRaRe) I VS SRERER TG e
t he ioni zdtanmerdh@)rmaglnf\ﬁm) frer btbetlﬂfa;ﬁi@ﬂ wplt h?fﬁbleﬁb Qéﬁl(iéti’lﬁmgch

(10) 25 fhereby.a %ﬁ\@ ng the cleaned and filtered anbient air (18) trapped
in the ioni zatlon chanber (10) after the cleaning (flushing) cycle to be
ioni zed and the air borne contam nants and pollutants deposited in the

I oni zafg o, CWHJ@Er'imgS {iOnizaRnY eyery Qﬁ am Gutb- &Qﬁlﬁg’iahﬂgufof-iewéihg nybtefry Cl) €orof  an
aut o- cl eani ng and auf o- zer oi ng % E’[gﬂ’é% gl use wt éf‘ ?N%”'g:? as

cl ai med iwsed %‘F%%P'Q\Hépb?%c@ﬁ%e L] WHRMRR (187 S8 7% Mgl ne
cont am nagiigs tiddgP @hd teBbRdUitq2Re fl ushed out from the ionization chamber
(10) during the cI eani ng (flushing) cycle and pass through the outflow

conduit (28) into the environment. 35 9. A cleaning (ionization) cycle of an
aut o- cl eani ng &didl aub.entzeairo@mg paysesethrélgh dorcleasiagwichdamberRiE) (tdOyerasve

clainmed in Caim renthe |Jt onne r t air
(18) fromthe 'E'Ppé’gﬁ?%g ot R ?‘[8?883/51" (wgf rygl ﬁé%de %)ﬂea@éﬁ% gézg{tﬁl o[r;mc anber

(10) to be traarpbldnw dih{18) tflowsi oul frami dhe chieatiog chanbera(1Rbidting thRe 28 eaned
and filtered ggg }%}090433PCT/ SG2010/ 000014 anbient air (18) to be

ioni zed and thé™ai 3‘r ne contam nants and pol lutants deposited in the

i oni zation chanber (10) be renoved.

said 4/2 valve (30) operates to direct the cleaned and filtered ambient air
20 (18) into the by-pass conduit (29), by-passing the ionization chamber (10); and

the splitter connector (32) allows ambient air (18) from the cleaning (flushing)
cycle left inside the ionization chamber (10); to be trapped within the ionization
chamber (10); |
25 |
thereby allowing the cleaned and filtered ambient air (18) trapped in the ionization
. chamber (10) after the cleaning (flushing) cycle to be ionized and the air borne
contaminants and pollutants deposited in the ionization chamber (10) be removed.

30 8. A cleaning (flushing) cycle of an auto-cleaning and aqto-zeroing system (1) for
use witha PID (40) as claimed in Claim 5, wherein the splitter connector (32) allows
air borne contaminants and pollutants to be flushed out from the ionization chamber
(10) during the cleaning (flushing) cycle and pass through the outflow conduit (28)
into the environment.

35
9. A cleaning (ionization) cycle of an auto-cleaning and auto-zeroing system (1) for
use witha PID (40) as claimed in Claim 5, wherein the splitter connector (32), allows
ambient air (18) from the cleaning (flushing) cycle left inside the ionization chamber (10)
to be trapped within the ionization chamber (10), allowing the cleaned and filtered

25



10. An auto-zeroing function of the auto-cleaning and auto-zeroing system
(1) as 5 claimed in daim1l or Claim2, wherein the auto-zeroing function

I s carriegooyidyspassi ng anbient air (18) through the glgeaae@ohayber

(12) to renove all air borne inpurities, and then through the 2'd conduit
(22) int Oarﬁllﬁﬁnt'aﬂl(%) ©ihized 24hd Yietaif B6rmé/cdnimhiManté 3R polutshte depsdited t he

i oni zation chanber (10) fO{ %r])e t aki ng of a neasurenent of the cl eaned and
filtered inths iepigatignchamppr (1P beremoxed-5ut o- ¢l eani ng and aut o- zer oi ng syst em
(1) as claimed in Cdaiml1l or Claim2, said systemconprising:- nore than

one 1st conduit (20) for flow of_ anbient . (16).; d
condui t (%) AP uiPane’ a qaspeoRnerg: iz SBiG, s8R0 25
PﬁVI ngsa cﬁeﬁlgh@beir\ (Cleim:i)) glrmveCla'airrpar iviheesin fthe nuodzemittg fanctiof 1i8) Garkett oR0 byor e

an one . val ve ; e tha ' 32N ai h
one. cont 115508 HORERC A(BhuTelelhne BRah chpbef (OTRE ahole B Al BiRES 12"
tlﬁ élnDa;ig@ugﬂiesamndgthandhraugmﬂmﬂﬁ!cngdtély@ﬁ)aimtq the findet aggduitif2ithvia thexd/240)

e [ S ; ' [
be. moasur @i o} 6 Sefing HhetRR2lcn 4%?%3&810)?&%‘“%#5“* 377 e RgRehi®) Lo
measur emesftthe \cigased tdnd  Bitesed mntiant rajr (18). a continuous notor to
conti riléousl y operate a punp (48) to draw anmbi ent 35gas (16) from a source

of anbient gas (16) or ambient air (18) fromthe envir t [
(22) for 11.8\Am£utg-?¢lgpgiﬁ\g qural{tq-ge}rpin(g sg/stem (1) as claimed %nrglaar}m’ 1aor2%?air%ondwt

2, said system comprising:-

more than one 1% conduit (20) for flow of ambient gas (16);

15
more than one 2™ conduit (22)for flow of ambient air (18);
each of the 2™ conduit (22) having a chamber to remove impurities
from ambient air (18); and
20
more than one 4/2 valve (30}
more than one splitter connector (32);
25 more than one continuous motor; and

more than one continuous operating pump (48).

12. An auto-cleaning and auto-zeroing system (1) for use with a PID (40), the PID
30 (40) having a 1* conduit (20) for inflow of ambient gas (16)to be measured in the
ionization chamber (10) of the PID (40), during a measurement cycle, the system

having:-
a continuous motor to continuously operate a pump (48) to draw ambient
35 gas (16) from a source of ambient gas (16) or ambient air (18) from the

environment,

a 2™ conduit (22) for flow of ambient air (18);
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WO 2011/ 090433PCT/ SG2010/ 000014 a cl eani ng chanber (12) which renoves
pol lutants and contam nants in the anbient air (18); and a three

way val Ve\g()%f}h{(%@mgont' nuously direct a cyclical flow of &%oﬁﬁ? 5( 16)
y a 10

f ol | owed ow of ambient air (18) into the |on|zat|on c

characterized | E'Ie&ﬂfl@ LG ra DRI Hefi{tved! folluists 'efhdt 'E%nt%ﬂqn&'ﬂé“i’rplﬁe (22)

is drawn by the cont¥nuous notor, via the three way valve (34), into the

i oni zat i on cheavbkient( aip{1&)carid ush out air borne contamni nant s and pollutants
in the ionization chanber 10 (10) originating fromthe i oni zati on of

anbi ent gas (16) during the measurement cycle 13. ut o- cIe ni ng and

aut o- zer oi ng ydreswvey) valve Qi éo \MOE“PP“&U?‘YD"(G&E))a ‘é)éc"ﬁ? all P O et gas,

havi ngsa contiRepesioWRHOby OfIGWRBE aibRE lai (PPRR®RL meaorﬂmnlsha(rﬁﬁér (to); dr aw
anbi ent gas (16) froma source of anbient gas (16) for the neasurenent of

the anmbi ent gas (16) during a neasurenent cycle and to draw anbient air
(18) frongHaRftaized ! PNABNthd eleéﬂledsbrﬂbiwt aanr (18yrin etheoat'amundait (22) asd drawn

poIIutantsmthelon zalonc ng_l ur cl cl 14. A
cl eani ng BYEE&LO 8?'“%9‘1’%{]10 |Vé%ﬂﬁ% & a?ﬁ ?@eég&gluﬁt@? stﬁ%‘ nﬁ% %( ﬁamégre with
a PID (4Qnops t@:lﬂasmdul naiCb@rhencd@amiclaatseamd pdmta;ystlarthdrlamamrblcmmbaﬁ r

(18) E}F}ro 'T?é nd (%% ﬁ%gi) t 8

t hr ou nge%ﬂﬁ' %% '%n r%frrgve?éf'g ﬂ§t3|deugih rg% %\ﬁgézré ?gtnt air
(18) so tdwate.only cleaned and filtered anbient air (18) flows out fromthe

cl eani ng chanber (12); and 3 way valve (34) operates to allow flow of

cleaned and filtered anbient air (18) fromthe cleaning chanber &12) in the
2nd conduld. (AR putoeclerning iand Autthzergng osystami dn &idser Witho)a BIRA4Dia% i zed

' n that C%&ﬁ{é‘aqnaé 2t efh%dingﬁblé‘d?ﬁm@dds fbfr ) doRfinidRiyZ dbbite @fwaf'm-:r

(10) flushes out and renoves ionized air borne cont am na

pol | utlént @8idposirawd ambienedanohl BN & hetHses of 1 Mbie 1gas f\ﬁs ﬁfot%rm ng

function gbaddremant %fC{Héaé‘rh!SiGnta%ﬂs 48)QuFiAg Oh edyifdnesnt ( &ycl@sared abmechw n
Claim2 or as clainmed.in aim functlon

carried o@mbigpt i 45189|§1’°thtf‘§nF"‘ér°PmF.“Lt8)t°tﬂ‘l’s&‘ug'ﬁa? ‘Tt’fg béfen(r?glrﬁ% e P d(12)

to pollutants in the ionization chamber (10) during a cleaning cycle.

20 14. A cleaning cycle of an auto-cleaning and auto-zeroing system (1) for use with
a PID (40) as claimed in Claim 12, wherein the system draws ambient air (18)
through the 2™ conduit (22);

said ambient air (18) passes through a cleaning chamber (12) to remove
25 impurities from the ambient air (18) so that only cleaned and filtered ambient
air (18) flows out from the cleaning chamber (12); and

3 way valve (34) operates to allow flow of cleaned and filtered ambient air
(18) from the cleaning chamber (12) in the 2" conduit (22) to pass into the
30 ionization chamber (10);

characterized in that cleaned and filtered ambient air (18) in the ionization chamber
(10) flushes out and removes the ionized air borne contaminants and pollutants
deposited in the ionization chamber (10).

35
15. An auto-zeroing function of the auto-cleaning and auto-zeroing system (1) as
claimed in Claim 2 or as claimed in Claim 12, wherein the auto-zeroing function
is carried out by passing ambient air (18) through the cleaning chamber (12) to
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WO 2011/ 090433PCT/ SG2010/ 000014 renove all air borne inpurities, and then
into the ionization chanber (10) for the taking of a neasurenent of the

cl eaned ag@ shitldogszed anbient air (18). 16. A cl eani ngc¢ResPRi0dol2) for a
2'd-conduit (22) in an auto-cleaning and auto- 5 zeroing system (1) as

clained i i d 2 [z8fidh &lenisd f8g tedanber
(12) is é’@rg%el‘a‘bdg‘ %r‘%rr@s wﬁﬂnﬁfltu@@ dﬁasgﬁb?tahthe%ﬁlzeﬁt ah;mb{g;mcl ean from

air bornéalﬂ@ﬂl@faﬁlfﬁaﬁﬁ%e'ﬁ?m Cﬁé‘l‘? lﬂ%leg ang f'tﬂeEI%ti’iF'?\tga'E er (12) for a
2nd conduit (22) in an auto- cI eani ng and auto- 10 zeroing system (1) as

claimed in aim1l or ascl rein the cl hanber
(12) is a6ilA e??qi'&‘%ﬂmf %&h‘"‘ £il tcé’f‘gu'ﬁr%w]'énﬁ'@/ea i? PIeBB' Q%UE)

cont anmsnaiatgingRYsteml (1yaaiasméd am Chemapboreas cainedih8Tlaim 128 whAremh dhai ng
chanmber (12 ondui t I SNeheA o) er oi ng
system ( 198 g'cha?fﬂé%r il )'&I EY ?‘ﬁr‘ggtﬂ% Qﬁa{n%aﬁa}h)&@(ﬁ st Si %el%%%gr%ﬁﬁsﬁ
chanber i@eaanfrémnr aipbisré | coatantinanth aartepoliutdriteh purify the anbient air (18).
19. A cleaning chanber (12) of the auto-cleaning and auto-zeroing system

(1) as clainmed in Caim16, wherein the cleaning chanber (12) contains a
m xt ure of7.2Q scleariag clzamttier aftl 8}ifar aa BEh conduibr{R2)dn oaR aHP-cleanng @giddioe t o

8 f t I t
e | o AT, FRehlls) 28, BieDly Qi tbr 28 Hifed SRR FR At R no”
and aut o- dmrmgwg:hembere(ﬁﬁl i5) aa$itering rab@mber, @"ﬁ?hnfit?rsvxﬁéﬁ’elrﬁmpﬁ% 35 PeTBRi ng
chanber &Nﬁ@fmﬁea?,hwg ﬁt)é dmf tld @ntbid@ 5,e¢f'1‘gye 25 inmpurities in the

anbient air e anbrent air (18) flows into the ionization
chanber (10). 21. An air purification chanber of the auto-cleaning and

aut o- zer 0§g1g pASYsié4HRd dnaniber Gh 2y rmd al Ch@mdnutl(@z) imhan eamoxcteenmgrand auto-
purification chanber is a conbin ¢on O{rb‘?a 30 |§ urali by of % teﬁ iR

cheni cl szar@ing ewStEd" (hsar Flaimed |"h IREN ahififeAt ©8IMe &‘8{3358% wherein |ent
air (18) EHamweriigtap dihpurifeaiicraichambehanhien putif) the2&nb|Ant air(t8)cl eani ng and
aut o-zeroi ng system (1) as claimed in any of the preceding Cains, said

system havi ng one or nore continuous notors. 35 23. An auto-cleaning and
aut o- zer oigig AY ieaning l¢haasbet (t)nefd then amtyrclefiniod eang reeiteeziraigg Ghystams (1)$&i d

system haV| r{}%doned)almr’rqre CRQrtein“”{P\%Sci%%Hﬂa érfa%ber(m) contains a mixture of
20 silica, activated carbon and anhydrous calcium sulphate to remove impurities in the
ambient air (18) before the ambient air flows into the ionization chamber (10).

20. A filtering chamber of the auto-cleaning and auto-zeroing system (1) as claimed
in Claim 17 wherein the filtering chamber contains a plurality of filters to remove
25 impurites in the ambient air (18) before the ambient air (18) flows into the

ionization chamber (10).

21. An air purification chamber of the auto-cleaning and auto-zeroing system (N
as claimed in Claim 18, wherein the air purification chamber is a combination of a

30 plurality of filters and chemicals to remove impurities in the ambient air (18) before
the ambient air (18) flows into the ionization chamber (10).

22. An auto-cleaning and auto-zeroing system (1) as claimed in any of the
preceding Claims, said system having one or more continuous motors.

35
23. An auto-cleaning and auto-zeroing system (1) as claimed in any of the
preceding Claims, said system having one or more continuous pumps (48).
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WO 2011/ 090433PCT/ SG2010/ 000014 24. An auto-cl eani ng and auto-zeroi ng
system (1) as clained in any of the preceding C ains, said system having

one not orwHah@dedspai r of 1st conduit (20) and each 2n@ceRedyioioodods) - S
25. A cleaning chanber (12) for an auto-cl eaning and auto-zeroing system

(1) as claj mag, ahtoLietiniigldhd auliezérbingt §yterh CBRistirabathesany df) tHeasecedirgnsor
to indicate the | evel of ﬁhen‘i cal s usgl)dntﬁg in absorb % theit Wé& gics SO
that the CRBH cEPY SKSEReNRNG, 1 BNRGMRIREHBE PaCH PACTc fa HGRH 12. )
filterinpthesruest (B2 an auto-cl eani ng and auto-zeroing system (1) as
claimed in aim1l7, wherein the filtering chanber has a sensor to indicate

t he anount of |rrpur|t|es trapped by the filters so that the filters in the
filterisngshabeleacimg bearctearftigdfor 14n 2mto-gleardng apliautbizeseing reysteantieras or an

auto- ol eagi n a0 ho-ker ShoRro e SBahil mBLATTSHb B ShAIR WBingplay i 1

the air |on chahber as a sensor to I nd anount of
i npuriti elhetleaqﬂpﬁdchemlcaie usied upuini absasbing rihe iapHsities ﬁmﬁit theigbemiqase s and

cher cal Spbchlificd] EndHbd! biabs Whanhamber can be changed 20 28. An

aut o-cl eanrn uto-zeroing systém (1) as clainmed in any of the
preceding C ains, having a m croprocessor to control the operation of the

val vesyy 26 2% f ﬁé’t&iamb@a%rn& HUeb-AbARNG BRPAIRE- zéwiﬁg?@yéﬂa)n (3I$ a€lcmimad in

any of the Erece Clalnms, having a m croprocessor t he s nsor
in the cligakiaig cWan‘ﬁ'é?’e'QSth@lQ'}e””SOCh%Peéu'? - 8| %%{Wpﬁgtoa't‘?g%étﬁ ghez

system (1t fspurlties "Pshped Byhedilteisheo Rh&tc @i figrsClirathawiltetidy i ohgrmber can be
m cr opr ocessor to performthe aut o- zeroi ng neasurenent. 30 31. An

aut o- cl ea?narﬁ‘gegnd aut o-zeroi ng system (1) as claimed in any of the

preceding C ains, having a m croprocessor to nonitor and operate the

aut o- C{Seag_}.ngAr? nglraplﬁtnP ca%%ﬂot':hnagnbseﬁtfor ag 1guto c?égnlng and auto-zeroing system (1)
as claimed in Claim 18, wherein the air purification chamber has a sensor to
indicate the amount of impurities trapped in the air purification chamber so that

the filters and chemicals in the air purification chamber can be changed

20 28. An auto-cleaning and auto-zeroing system (1) as claimed in any of the preceding
Claims, having a microprocessor to control the operation of the valves.

29. An auto-cleaning and auto-zeroing system (1) as claimed in any of the preceding
Claims, having a microprocessor to monitor the sensor in the cleaning chamber

25 (12).

- 30. An auto-cleaning and auto-zeroing system (1) as claimed in any of the preceding
Claims, having a microprocessor to perform the auto-zeroing measurement.

30 31. An auto-cleaning and auto-zeroing system (1) as claimed in any of the
preceding Claims, having a microprocessor to monitor and operate the auto-
cleaning and auto-zeroing system(1).

35
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