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vol atil e gas detector, particularly a continuously opera

Phot o- 1 oni zati on Detector (PID). 10 DI SCUSSI ON OF PRI OR ART A PID as known
inthe art is illustrated in Figure 1. Such devices are generally used for
nonitoring gases for:- 15 Industrial hygiene and safety Indoor air quality
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nol ecul es into positively charged ions. A typical PD for detection of

vol at i ke KIREDORTHENNVENTIONI g 1 consist of an ionization chanber, an W
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electrons in the nolecules and the formation of positively charged ions,

whi ch i s USS - + hv where R = ionizabl e nol ecul e hv= photon
energ>}0 6@2{ BF\le(%irgizlopgren nol ecul e ion 35e- = electron WO

2011/ 090433PCT/ SC2010/ 000014 speci es. Ml ecul es with ionization potenti al
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therefore a neasure e anal yte concentration As a stand al one detector,
a Pl D i onusedsfosveenjtoring @asas &:-comes into the ionization 5 chanber with an
ioni zation energy |less than or equal to the | anp output. The gas to be
measured may not be pure, containing dirt particles and other gaseous -
mat er il s¢ andndusirialdiygienp apdisalebs nay be i oni zed too. After prol onged
usage of §he HAnBostar giRditycont am nation such as dirt particles, oil

particles, fluxes, water particles especially during high humdity
condi tion® andER¥RPERMRARYIABNEYPhed during prol ong exposure

. Cleanroom air quality

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



10 to air, often builds up inside the ionization chanber. These
contam nants are attracted to the el ectrodes, thus settling on them
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(usually synthetic air/nitrogen) and span calibration gas (usually 100 ppm Isobutylene
gas) in order to ensure the PID is accurate when put back into operation.

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;



an inlet conduit leading fromthe 4/2 valve to the ionization chanber;
an outflow conduit to outflow of anbient gas or anbient air fromthe

20i oni zatywgnofiPolgr; a splitter connector, which openspi@/sghd@Wosis Cl 0SES
to prevent anbient gas or anmbient air leaving fromthe ionization chanber

t hrough the outfl ow conduit; 25 characterized in that the cl eaned anbient

air is drawn by Bhe conti nuous nmotor through the cleaning chanber into the

2nd condui t a@d2i°neanduitefor dipwt ofcamBignt aithr ough operation of the 4/2 val ve,

and into the ionization chanber to flush out air borne contam nants and

pollutants in the ionization chanber ori igpg’i ng, fromthe ionization 30 of
yfals

anbi ent gas d@r FIRgNINGe CHAMBET MR FSTRPVE r Bk ﬁ%rﬁ%‘r’ﬂaé' € and

pol l utants | eawipightt &I i oni zati on chanber via the outflow conduit, through
t he opening of the splitter connector. Preferably, the 2nd conduit |eads
fromthe cleaning chanber to the 4/2 valve. 35 Mre advant ageously, the
aut o- cl eaRamagtehined ain thaterthé ipasyst ambient age isidréwa Fhuphdhea ibyizatiess

condui t ich takes amhient air fr e 4/2 i ugh

tho rd conapet 8§de ARGty Bidor, 8 TR o iahe Soairiterke HTRIGRAED

2011/ 09043 3IRCTOBEADH0 £OSBDAr4 ofiedtimgatioy, thehienizaiipn- eff esbieny gasadwingothger oi ng

syste foreaq%ﬁ?e rﬁh%ﬁepl D, has a continuous notor to continuously operate a
yc /

punp & y anbi ent gas froma source of anbient gas for
measur enent of anbi ent gas during a neasurenent cycle and then draw anbi ent

air fromﬁr@l@rﬁ%:@%{%?g@b {mieplh@‘;ét__o- 5 cleaning and auto-zeroing system

when draw ng a romthe environnent, operating in these cycles:-
a nmeasurenent cycle; followed by a cleaning (flushing) cycle;

fol | owed by 10a,4l&aghicl i§i @nuRathios o ClifLE flvhesfeambiche gagCore afibivnt airagai n.
Preferably, during the cleaning (flushing) cycle of an auto-cleaning and
aut o- 28r oi ng 1@05%'@%'??&9" g?é’g%;th a PID, the systemdraws anbient air
fromthe surrounding:- said anbient air passes through a cl eani ng chanber

[ iti fromth i ir; . on| . and
1 ered air A ERROR eaene e eiinge BVt S ndL 1 20

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 4/2 valve operates to direct the cleaned and filtered anbient air into
the inlet conduit to enter the ionization chanber; characterized in that

t he cl ear\gg @ﬂ%9f) gtered anbient air in the ioni zatl on 9@%&?&?}10%}500% ushes

out air bor ne contam nants and pollutants in the ionization chanbe

ori gi nat 'P?gr b@/n &B%ut@aé&ﬁﬁg QHd ahtoafé}bmgt sPem dfr iuBg tWith BERIDI egeNd
cycl e. Prefera duri ng he cl eani n(‘;lP loni zatl o
(6]

C
aut o- cl ez&ﬁnwoaﬁdnai‘}f dOZWr\waysqp@ R R}g@PVBPtﬁi{)a éYcﬂca'fyhé‘"‘?%‘f a8 dr aws
alﬁb' ent %Ln LEF Oifafce BE BmBiehONgEst ,foB]?r\éh%u&nwmbloentanﬂiléntpmse&erw Oauglh a
cl eani ng chanber to reno urities from.t ient. a S ony
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condui §; chfzamigtard/ suty-aéremgopwstemeshérm drawengtarhbientc bzafre majeriwrbnmeeid
ambient air i.nta ttgﬂffo}é}ff?ass condui t, by passi ng the ionization chanber;

WO 2011/ CHERERDCT/ 00014 the splitter connector allows anbient air
fromthe cleaning (fI ushing) cycle left inside the ionization chanber; to

be trapped wthin i thereby allow ng the cl eaned
ond 11 bered dnediiremelt Gek, TIRarhy,

ionlze and the air borne 5 contam nants and
pol | utants dep?osmeaa!mg ﬂusﬂm)laynleZafqllgwedH@mber to be renoved. Preferably,

duri nge t he cl eaa"ﬁleg%r‘g)f(tg‘ﬁ%gh Ie of an auto-cleaning and auto-zeroing

systemfor use w e sp itter connector allows air borne
contam nants and pollutants flushed out fromthe ionization chanber during

the cl ean|igeifftheShcRIMtantd dgum. € to pass through the outflow conduit into
t he envi ronrr%'nt gtfygferabl ya‘é during the cleaning (ionization) cycle of an

aut o-cl eani ng and auto- zeroing systemfor use with a PID, the splitter

connect-orpralerably  @irMge te apeén.ﬁgqmé}h@)%wwﬂgar(édtmbanm any Glul-1edbingi nsi de
the ionization chanmber to oni zation cd?]nber

t her ety aHYSEH ﬁ‘@j’“lsﬁewgheaaﬁgﬁ éhﬁ %sf%rc{gaw%%nmé?ﬂjtaglfrprq %8”"%‘%{1 99 and t he

air borne contam nants and pollutants deposited in the ionization chanber
to be renoved. . . . . . e
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;



Preferably, the auto-zeroing function is carried out by passing anbient air
t hrough 20 the cleaning chanber to renove all air borne inpurities, and

then thragghotii@edsd conduit into the inlet conduit viapgh e, and
entering the ionization chanber for the taking of a rreasurgrrGgarrll?/Og(?hzt{he

;Ineglrjlteg glng f ikl @;nmer aaﬂtnw\ettﬁr alldws ambierft airchord thdleating{flushing) ryelat leftn i s
ani ng, and auto.zeroing s m_ s 2 -
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fl ow of anbient air; each of the 2nd conduit having a chanber to renove

irrpuritl s fromanbi ept ajr.: t i
splitter '&edﬁWe@l%W'nﬂopf kgﬂe@%d?@%&dnﬁgﬁﬁﬁ 1 e '&JEJX (/\?§ ffe 4iPBBrmene
2011/ 09043RBATHHE aha/po00R N depogtedhianthenionization ¢ham!p§r togks eMavgdpunp A
third object of the invention is an auto-cleaning and auto-zeroing system
for use with a PID, the PID having a 1st conduit for inflow of anbient gas

to be nedSefesblys duringhdhe cleaniagi(Bushinghneysle of apiautoetieanieg AN QUID-AFREG: enent
cycle, tgﬁa %S?TtﬁmsgaWtﬂ% I8, Ctﬂ@%blﬂ&é?%nﬁ@&d?rallb\ﬁs %drﬁé‘@&ﬁbhu@% adrl a

punp to i ent rom a source of i ent rom

t he envi rrohutents, ﬂasfmﬁd Qs ntiemt ‘h@r'Of‘lZéWrbeh&meéHP’? r"he Q%EP@Qn{ﬂth'Egl)anber

whi Chlbengéfl@StcP%Eéﬂtﬁr%h@hamé obfBaBha@Nirio ithe tétlirgimdrent air; a three way
val ve to continuously direct a cyclical flow of anbient gas foI | owed by a

flow of anbient air into the ionization chanber;
Preferably, during the cleaning (ionization) cycle of an auto-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



characterized in that the cleaned anbient air in the 2'd conduit is drawn
by the 20 continuous notor, via the three way valve, into the ionization

chanber t@ofzbﬂﬁgoi%'ét air borne contam nants and pol | ut a%%ﬁ/sic%lto%ﬁoo 4
i oni zati on chanber originating fromthe ionization of anbient gas during

the rfeasurerrenﬁor@yﬁhﬁ-oﬁé ebRiBLY opehfingUpemg! €ani ng and aut o- zer oi ng
systemfor use with a PID has a 25 continuous notor to continuously operate
a punp to draw anbient gas froma source of anbient gas for the nmeasurenent

of the anbifat oBRSt BHthé GnveniBAR AAMRNG-cRAING d@midadto-zdoing apstemnforaise from

the environnment to fl t he aiy, bor ont am nant s. and._poj | ts in the
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cl eani &Y Y EeCiohizatish atHambel @finineg PADddaririg az enedsoensand toyolef dhe usystemt h a
PI D, thee@/st em draws anbient air through the rd conduit; sai d anbi ent
air passd®t¥rough a cl eaning chamber to renove inpurities fromthe anbient
air so that only cleaned and filtered air flows out fromthe 35cl eani ng
chanber; and 3 .val ye rat ; n bhitgeed
anbient air fr%wpﬁéﬁg ergﬁfaﬁgtgc(ﬁo}#hg?@%h}rlQatﬁﬁgétgy\%Oﬁuorﬁl%ﬁlat._%?aoﬁgg@él#tngt%% t he

i oni zati on chandmerg sowice 20 bl 4RE PTABEEM efr GooD 1he eRYroAsesti zed i n t hat
cl eanelq' and filtered anbient air in the ionization chanber flushes out and
renoves the ionized air borne contam nants and pol lutants deposited in the
i oni zati on chaa?&} .condit darefieyp|of amtyientaift o- zer oi ng function of the

aut o- cl eani ng and aut o-zeroing systemis carried out by passing anbient air
t hrough the cl eaning chanber to renove all air borne inpuritiges, and then
into the ioni zAfEBNNG HAFRLELr M@thrﬁ’@OY%ipH&“taPtse?mgwgﬁ%ﬁ? "Bﬁ]et he cl eaned
and filtered aghbigpt ai r. 10 Preferably, the cleaning chanber for a 2nd
conduit_in an auto-cleaning and auto-zeroing systemis a scrubbing chanber,
whi ch ¥crubs the ambient air clean fromair borne contaninants and

pol lutants. Altiires nadyl welvy, td hentiduasiyngirettardenyclical flow2ral ewbigot tgdsn an
aut o- cl eani ng d auto-15 zeroing. system i frLteri nber, which
filters and r eﬁk’/ eci;}by %iPwe%BWg%?Hf/ﬁé{n&" ° zfﬁ%ofﬂlcﬁaf'ﬁ{ gﬁggsgﬁom t he anbi ent
air. Alternatively, the cleaning chanber for a 2'd conduit in an

aut o- cl eani ng .and auto- 0j m .S .an;ai icbh gt | fhe Whi ch

uri Ty neaAr e | faf 3 BBl Spftbrt e o the P bEhdR toMuA Bfthe

aut o- c2(eanomigueusd meirtro -viee thei thrpesyayt valves dntoathesorizationt ¢hamber dp|flush, out

activated Y Of I u i&n L Piah®BP bRai fohethd N t he

anbi ent alaltr'\'%g@%o%rog{%t e an%ng;?'?"lgﬁtgflr‘omvr\‘s% !dr%'[%ht he iaoni zatlggn cLanber.
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;



25 More advant ageously, the filtering chanber of the auto-cleaning and
aut o- zeroi ng systemcontains a plurality of filters to renove inpurities in

t he anbi &b 2@11909pggore the anbient air flows into the i gehyg@tzbﬁ%ogﬂq?nber.

30 More advantageously, the air purrfication chanber of t aut o- cl eani ng

and aut o-zerQiide$ViAltRA icfoafied ORI TbiAN afibicht PAikIT #l iNeY iHizaltibht efidmtsatd

chem cals to renove inpurities in_the anbient air before the anbjent, air

fl ows i ntflyshese olbnpBRG irBROVsantiier ionged\BjF HOMR, 2 RPIFBIGETS, AT é’@["ﬂ)t-a'&tlseani ng
and aut 0-Bb&icAdn e ichiRakies cRétbéll more continuous notors. More

advant ageousl y, the auto-cleaning and auto-zeroing system has one or nore

conti nuous punps. WD 2011/ 090433PCT/ SG2010/ 000014 More advant ageously the
aut o- ckegnbfgatiy) dthauhatozairdihg Fustiine ot lths aute-cleahing ahdrautazéropgi sysiéml

conduit and each 2 condui t. 5. Mre advapt.age A j nber
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| evel of aihperealrspuritied, umdi nhabsintdi thg tidnizatiopchambers foo theatekinpeof a
chemcals in the scr in . : d. Mo d t I
Shet ot dpefhyrafemcl iRy ol AR El el D e 10 syotem has a

sensor to indicate the amount of inpurities trapped by the filters so that

the f !I:Ot Bt gblghﬁef icle%ﬁ%%aﬁlﬁgpbﬂ{r s Q?n&mﬁaﬁ‘gegr‘l ARS-BieaAvdHradRASLS| Y
the aim puri1icHtion chanber for an auto-cleaning and auto- zeroing system
has a serzeoving csyste daita schdbiagooamiar, Whishirsorghss ther apibiant #ir tcl'?é‘"lgo@i r

purifi CatéiPﬂbrﬁ%%{?{miﬁé’ntE%ﬁ dollGtahisl ters and chemcals in the air
a

purification c er can be changed Preferably the auto-cleaning and
aut o- zer oi ng system has a m croprocessor to control the operation of the

val ves. 2QiPhahvelalthy  ciddihgiéHamber eddt B Bdmdaittio- arT Mutbgleyrigeandato-a

m croprocessor tO nonitor the sensor |j Eu’t he cl gani ng chinber. taminaNR €
advantBgezaieing  syptes is & fiteaing SPAMELTahich fitsTS, 8PdiTRTOLS, 81 BR{Te, Soamina

M cr opr ocawBsYllutintd Groperth@rambiée aiit o- zer oi ng nmeasurenment. Preferably, the
aut o- cl eani ng and aut o-zeroi ng system has a m croprocessor to nonitor and
operate the auto-cleaning and auto-zeroing system 30 BRI EF DESCRI PTI ON OF
THE DRAW N@Snatively, the cleaning chamber for a 2™ conduit in an auto-cleaning and auto-

zeroing 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.



For a better understanding of the invention, its advantages, and the
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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.
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air (18) wbowk/dobzgugh a 2'd conduit (22) through a cl epgirRg260a0085 (12)
whi ch ‘renoves air borne dust particles, pollutants and gaseous material s.

Anbi ent  gig. 2(shBvs i the tdutts cleasing ehdaagtolzetdiny egstori used drethegPlBndexiceng t he

i oni zation chanmber (10). 35 Fig. 2 shows the auto-cleaning and auto-zeroi ng
system (1) of the invention used with a PID device (40). WO '
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only gheapamhiidRds fd 4R6RRanMNY & adiotzerdify spiemr the 10 ionization chanber
(10). Both the anbient gas (16) and cleaned and filter anbient air (18)
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PID (40) for neasurenment or passage of cleaned and filtered anbient air
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20 in it theesecond @mbodiment ahtheutp¢leaning andb@uicheerPRiISYsteMon chamber (10),
havi ng fl ushed these out into the atnosphere via the air outlet. Anbient
air (18) is also passed directly through the 21" it (22) through a
by pas £0c JABTALED? DESGRIP RPN, (OF %HEZ&R%#W@MEQ&W’%HTM cl eani ng cycle.
25 The principle of this invention is the operation of an continuous cycle
of nmeasurenent, cleaning (flushing) d, cl eani ionjzation). r4,Ag9 t he
nmeasur eneig- &y @ ByalaReR S’bﬁs %E? | dgv Oggﬂﬁg‘m E’oﬁ’f’%ﬁﬂhaﬁﬁé alllgd

pol | ut ant gdvicet (a0) hanianativornphambagh whidh. Ullighhds tshene | ixeoughgar fdptisdilyng)
cycle, cleaned, and ,f'bltte.r ed anbi entb aL{O 30 (18) is passed through the 2"d
conduit (993" Wingowninia anighigatan ¢hembef t% t he i oni zati on chanber (10) to

flush asut the contam nants and pol |l utants which have settled on the
,? ltht ' Ode‘?hé 4r§3\/el t e%tuireosni &l natftg—%‘g%ﬁfng( N att.lﬂ?-ngmg( lls%tem- g Rkt er
- invention is a 4/2 valve (30) and the use of two conduits (20,22) to control and
regulate 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).
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valve (30) 1s turned on to bring the ambient gas (16) through the 1st

conduit (20) and inl et conduit (24). As 30 such, the ambient gas (16) could
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1
of ?ﬁ' 2[‘&%3'@?@ 41 1o AP A Sor RS LI i Blarfgtytd.n the operation

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).
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pol lutants and contam nants takes advantage of the fact that ozone may be
formed from 02 by electrical discharges and by action of hi E eper

el ect r omaghetaneration; af i ba. ayte-cleanivg odrd tayie-ze@ing systeMdd} r"Y"g ! %trgéﬂ prrent
generate §j qbfetdfc8Nb Fig\se!4 aRd F;J%zgne and this is true of devices using high
vol tages, such as ionic air purifiers, laser printers, photocopiers. Thus
02, pr@kent in the cleaned and filtered anmbient air (18) remaining in the

ioni zati og; fsarm&ws(t’k@) floivl lof uaEBiEaO Jagni1BRiduding t the ineastiing auycleatin ¢he
chanber (1 #WB %é)ocie . The ozone formed in the ionization chamnber
(10) ioni 28 réH%F?e D d&nt 1y deposited 30 small quantities of

pol lutants and contam nants Ieft after t he measurenment cycle. It can be
seenfromt evvorklnsof on e S)ind e al ve
(30), t he! &sTIFaHERT ent.p (ﬁ‘% céfetrgﬁd(]\ @ngr‘ﬁé? v I| gﬁr?gtz@t ?@ﬁ gycl es
noves 25 oraedtd) topagle therits'l nm:imﬁl(?O) througin sthmayalvet(&@ aU@u eabjendf 93fs 35
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(through 'an'péég tﬁ’r‘au&% atnlilecleanung chamber (12) since the 4/2 valve (30) is turned on
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
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remove dU&ivaﬁl%bE'o?|tﬁ§fac‘9ttﬁ&roz§hé mté fb@&orﬁﬂid'fkﬂn@@& Sy aldtrichhdiscrapgesaars by
materials fromanbient air (t nz
action of high energy electro agnetlc radlatlon It is 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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air (18) to enter the 2nd conduit (22) before going into the ionization

chanber 8)0ploobfs P! D (40) device; 5a 4/2 valve (30) anbi ent
gas (16) ‘%t hrough the conduit (20)] or cleaned and fil t\gggg ?g‘glog(ﬁ%‘al r

(18) [t hripugBy t»thﬁ’ AMEstCRIIEE tthé Tbchsdiy @ﬁts@csppﬁﬁgethmaéﬁdroafwmmc( 10) of
the PI D (40) deV| ce or cleaned and fi hrou h the

2nd conduleviced9y calingh &R W’HEW‘*‘Fhel"b?d‘ﬁtéf’é’snB?)n'&M?’?""FZéﬁ%m B -PEs the

i oni zat | %r&ﬁ?@@éblm(tﬂaa) Thasgstemspkapdbly ofasingehe aerofGid) sthteaf thegiéanen
ei ther an out Loni zat

by- pass (ﬁﬂﬁ’cfﬁtlefed\(,vﬁ@g'emt Yr g(gsgc}]f:?rﬁﬁénﬂttsg %ﬁ%rotngéjt' ﬁalc{]ﬁqﬁ?% e)&éeo)l’hg eférrggmalt Pe
out | et 5caRduirved®) .aulGeléating pbhind t autoczenoieg t syste(rSZ)) aisded)wmth)uaf Pti'.w (49)

nbi 1 b
UL | ow SOTETBER A canows) ofaud, By OB drist S84l 36) fR7SGent igo%y pass
condui t ((26),. aa 2 rbnduin22) tqyeanabientn qﬂdﬁﬂ) (aSyleamnﬂrCaWﬁb(@htm ahe 2¥8) or
ambi ent 20, gag §£%)%r t% B\(?al ”8@%'}1]+rt§9né héd?ﬁ%nért&ﬁa nbegaééo%@%él?nﬁ@dso that

aut o- zer ol ng s Il onl zat1on ¢ ore renovi ng
t he anbi esi¢araiand( iqueredraﬂmmteﬂlr (HBsentars) ther dpnizatien |06ﬁm£>at(1@|>. @nRdnBef2( 10)

and alygo \%W(fd(}bt?‘?%w%fr ﬁl ) ambihP 438 (ié}eorzé}ﬂblﬁﬁtn@w(ﬁ 5)(|3t%) tHRNENIBMRAS S

condui t ( ass e ionlzation utflo ondui t
(26) for @@g&@gé@far@h@raw shampient eméjB)éﬁ&Yzﬂ?ﬁw?ﬁ wawa“qw?‘amaﬁ? g air

borne pol |istaed g aeelnrre@wr 89VRBliRg T tominubesig freani M ofhsigrbing lee ko @r
anbi ent allr (18é:‘carr lgjll o)nnl zeldg rt | Cd‘ﬂ spf romthe cl eani gtgq%yleon?tgat I on
c

cycl e) th§leRmng SB‘DQ @l’?ﬂutpta(’ ning; (RniFatind) SYH%sphere 30 The

conti nuous punp (48) is placed after the ionization chanber (10), thus
effectlve ( nbl ent ai.r (18) through the -
aut o- cl”ea o : : Ato the ionization chamber
(10). The Iocatlon of the continuous

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



punp (48) after the ionization chamber (10) is to avoid gas menory effects
on the 35 inner punp materials. Anbient gas (16) is thus drawn into a 1"

condui t (WB)e112P043abi ent air (18) is drawn into a 2nd eeR@idhbiofode+
Anbient air (18) is brought through a cl eaning chanber (12) to renove air

borne dust pardlowings cledmdd Winarfiiterean ciniiidre mirgasetouentart ¢l 2if scopdéiibr e passi ng
t hrough the 2nd_conduit

22). so that the WD 2011/090 CT, 0/ 000014
anbi ent air (1(8')2) pefors; 19019 4"8n % '83'53&?%%”3(5?20eere|{1?®r(|§fﬁ3ﬁ% h@gic%ﬁ%zat i on
chanmber (10) wewicehe 4/ 2 val ve (30). The cl eani ng chanber (12) acts as to
"scrub" the anbient air (18) to renove air 5 borne dust particles,
pol lutants and ot her gaseous materials in the anbient air (18) so that only
clean 8nd filteré@ aalveer3@rshiche allows zambient cgasntd) [thtengh therhd™ cl eani ng

chanber (12) c filtgrl t ' n ticl
pol lutants and‘%gfjﬁ'g@) as?(to(ﬁésédrflgt %B?gﬁggeﬁngpﬁgﬁgéﬁi(g%{ [ﬂgie?é}eltg?%;p?;alt Coﬁlsil
10 cl ean and fédnduit &2)laite estarethe ienizatiopnehages il 1ehribe PP {49) devisR ¢l eani ng

chanber (12) can hg aladt fitdst hbfedt LR M S TARARIN Wi o denasit @ogapdi nati on of
filters and chem ca?s to renove air borne dust Eartl,cl.es,, p I?%t ants and

ot her gaseous el 8irpudhs theby-passHaREh 2% tp byPEFs SHeieitatBAI §3¢1%8An and
filtergd 15 a iogngndair (18) enters the ionization chanber (10). The
scrubbing agent used in the cleaning chanber (12) depends on the
conposition of anbient air (18) in the place of operation of the PID (40)
devi ce. The sczubhitdtTonssdtér (32)leddingnfrah neithlee rircaltBow kohduiL(28) ffanm or sol i d

2 xture of i Bazalee: PP GO Bon AL WnbuPace Bardt . Bonki o TThe
filtering chanbstinosys lpamg (@8phntd ahen yieading atoi ansatrygutist ebnduitl (2€r-s, to
rermvelst he ti n¥h<? Ols;l.ﬂllt'tte?rcl;%ﬁnea(:rt]éjr 0(99} M%ﬁlo&/noft hgmﬁi'gﬂ{ 6855 f"id) 18) -

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



25 The air purification chamber is a conbination of filters and chem cals,
to renove air borne dust particles, pollutants and ot her gaseous materials

in the anRpedty@ids3(18) so that only clean and filteredpeiRiceniooddois (18
enters the ionization chanber (10). 30 The 4/2 val ve (30) opera{ es 14(18)

conti nuo'éﬁ'lb}é @r!ﬂr ﬂ@) & |flﬂé‘fed BRSG Sadeabeft®| éiérirgathe ibhization @hhimder 10)zat i on
chanbe'r' 2!\9 e PLD for measurenent of anbient gas (16), referred
to as r”é?réﬁ‘{ved%) e"' 35t hen passage of cleaned and filtered amnbi ent

air (18) |nto the ionization chanber (10) of the PID (40) to flush out the

ir b
ahi ch haVBe BREAMGOIREIPSh | F A o S SR RS, Sriop & PV ake o
"cl eans ngofriel dastipegliciesy clpelutanandnd bther gaseoay enatdriatyd dnrtkel amienti it £H8d
anbi ent rtg%tt rﬁ){?Ie?rlién%a}it%getdhglr'é??%rétathémlzgn&#%ﬂgﬁﬁer((]lg% al | owi ng oxygen

in the artBi ontzat1on ch (10) (fromthe
cl eani ng[ flushing] cycle) to be converted to ozone to renove the newy

formed pqifg)%ﬁeaaﬁ@ @‘f%mt?ejgt@w:&?nﬂé D Rtdeld g %h%&ér‘)@@snen{d% laRNBAA | Blst

chanber ndow, there renmovi ng these pollutants and
cont ani ngattelesr opoliutants |asetatbrrcanseors qngteaqals| ntheanitient 19 Kt&hser thed e9Yand

PID (4§) cY&a'ﬂdﬂW{ﬂt-@é§ dirS ehteFL IHBBniLAiAS cha '@1039 (ionization) cycle”. It
can bé seen

he continuous operation punp (48) works through these
cycles:- 15 a measurenent cycle in which anmbient gas (16) goes into the

i oni zat i ofheChaAMRY chafbenth) SarleBS UBR Kir f Plrified®sh bohamber which uses 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

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



a cleaning (flushing) cycle in which filtered and cl eaned anbient air
20(18) goes into the ionization chanber (10) to flush out air borne

cont am nagbseandee! | utants in the ionization chanber (P@kisch@loloongd by a
cl.eaning (ionization) cycle in which filtered and cl eaned anbient” air (18)

b?'ﬂ':, pastses thﬁl\gmarh halé ousbehhfanﬁafh Witk , thel ibaisation thamissry(de) referredieto2 s
anbient air ning,in the e | zation chanber (10) to oxidize the
new y forned C(‘}iﬁa n?é\‘fﬁ’g‘%éﬁ%?lepolﬁ"& Q%rfs |l eft on the el ectrodes (46), walls
of the ionization chanber (10) and PID (40) w ndow, thus cleaning the

interior of the PILD (40 tl
w ndow. 30 In B SPEY %ﬁ éle%r%%r gbggﬁtg%ggs%ﬁﬁgﬁﬂn??y@% g’%ésf Z{P\?&ﬁﬁ%tﬁ)ﬁo)
cont i nous punmdml&) (10)e atipréng:t bxygeof inativeo- ambignt nagir f(lﬁ‘)cftemﬁ'ﬂ'@ﬁ thhine

i nventive syst %ngthg Ol!:ﬂQmBQre{ Pf U%ﬂ? tﬂ% cteré‘?\frfd[ﬁ’us\ﬁﬂ recy(:gp)totggréyf\gghém

measur enent cycl e eani n & and ¢l eani ng (ionization)
cycle as wel | azonehte eamqyez@eomegflsf dereradonpeljutams |3ﬁ‘9erﬁ°i"§iaé“'3@t§y§‘t3}?l

the PID (40) d@l\ébt?@esﬂﬂ@ |6H|£art|8|%9&ﬁ ﬁoﬁltﬁ@di@%4c§)hﬂn&ivecméréwl re%dvﬁigl ts

for operating 1 owi ng river circuit that. dilves t he

|l anp; WD 201lﬂ‘@%ZI&BQ%‘F’@WSS@ZQI‘G&"’@UWBE‘J."&S dren athey slepirpdes. r walls; of h'QP'ZﬁH"ves

the bigs el ect!’:t%'ﬁoér‘&@d) ard FIBNAG) WhENG! Teig isUblerdeliato ds Foremirigh@oriation)
el ectrode (46); a Jpunp driver circuit that drives the continuous operation

punp (48); a VAYARS circuit that drives the 4/2 val ve (30); 5a cleaning
chanber (12) driver circuit which drives the cleaning chanber (12) which

Chanber ; Rafinahe 2868 280 e OBt Emie T o e dApEloRY, il e 2"
aut o- zer ocygestunct i on
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;

16



10 The microprocessor nay al so have sensor circuits to detect usage of
chem cals and | evel of contam nation in the chemicals and filters used in

the vari oy h¥RPes3ef chanmber proposed in the inventive sygisesviobpocthen the
PI.D (40) device is in operation, the auto-cleaning and auto-zeroing system

(1) of the invention would he, operat t f h
cycle to the @eté%?n‘?hv r(cfr‘lnﬂgHlaﬁﬁ"%%é#‘eega%%??ﬁlﬁr(réﬁgk‘%é){herglme;n?ngeasurenent
(ionization) egyehSe ditér BfUMEHAEHrivey e take plarediei(46);de the ionization

chamber (10) during the neasurenent cycle and cl eani cle re described
bel ow. 20 MeaguPeRBnErvey cqirsuitiatcdiines s uonbpraust ?Wﬁat&m%”'(’ﬁg’j‘gfi rstly

draws in ami ghiq@asiclfndl 8 §8ULSaRE (@M or ambient air (18) from the
surroundi ng. way val ve (30) then 25 switches to allow anmbi ent gas

(16) i & the 1 acosieaning chonben (1 diwav\nCltqtiﬁougﬁlchh@”Nﬁff ethecoﬁq@n"ﬂg(m) into

the ionization chggiﬁér% P%lrgéggea Pl:nru)bélf]iﬁ)ch }%@ﬂ edNa s (16) is

I n the ionizat PSW heasurene | en gas 16) S

carri Sdt ﬁUt thmrmﬁ‘gblrtdmgfmmpzata'nmerpam:ess. As the arrbl ent gas (16) is
passe rough the wi ndow of PID (40). where the UV s situated, the
anmbi ent gas ( £6) 249" %?'B%W%%s”é‘?’ﬁé'ﬁe%{fcé!ﬁ,wmﬁ wa bl "l”fg'ﬁ? aﬁtgﬁer%'f‘%s or

phot ons of hi gfndiddnenergy. Thus photo-ionization of the gas nol ecul es

occur §gWwhen a photon is adsorbed by the nol ecul e, generating two
electrically charged fragnents, or ions, one positively charged, X+

one negatTheehigraprenegser May alag Ba‘ﬁee§ﬂl‘f’t°roF"°£”H§ sto 456 atsass B?o&@%‘?'calshe gas

ol ecul es; R RvBI0of @BARMIMKIGh Ml tROEhERWak bAd dilteist usal Trhetheeg@idugaypes
el ectrode of the 35 applied electrjcal Ilel d. Once arrived on the

negat i velSf Q!ﬁﬁ]%écP"%%?f@@ B e nyelive; ¥8'994s i ons capture an el ectron form

the el ectrode (46) and produce a current which is
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



bei ng nmeasured. The produced free electrons drift in the opposite direction
and are captured by the bias electrode. The ions and electrons drift forma
cl osed ciwpUblioof32011/ 090433PCT/ SG2010/ 000014 wher e ttl;g TRR3sNs8ENt
current begins to le ow. Wth a continuous photon flow and constant gas

flow, the, ﬁ@ésﬁée%&gu@%ht icBirrEht I8&ding/t topﬂdQ\porWItrQBaboﬁtMUbﬁ\@pE@tﬁn flow and
concentration during this-1onizatjon process thataéll 3 hant s such
n

as dirt peanstapt @as faw. JAetmegsieed 1 jcyugRt \ﬁ/at‘é'Fecﬂ\érﬂrP?:‘?rE%”

cont am nagynsemfdliodeposi ted on the el ectrodes (46), the PID (40) wi ndow and
t he ionization chanmber (10). After the anbient gas (16) is passed through
the ionization chanber (10), it is drawn out by the continuous operating
|0urmI (38)|1 i$ ﬁﬁl\fh?ghi@elbhllzakidnhgo@ﬂsl tlri‘aarﬁoﬁutlamd Qeht asvidirhparticles oihpemivles,l(() )
settled on the electro 4 inner . 0 i ol i K (10
2nd PILD (BOPSvMR oG A GET PRI, pi dorcbfing Y % sbuRearte.

t he cl eanihePIDf(WOBWindgy anyt Itiee idnization charpbercd8)s oAfterwiher lagiertegal (16Yisl ve

30) t | 1
b et PSR, 4 ordibn ' Ertibcti AU R CRTLAENAR PUIE Byt Z’"“““&S
cl eani ng opeatirey p@ﬂ@)(48)anlebwngi lseimﬂ)tihﬁgp@lumﬁerandrcoatmm@@su waick haguser or
an airygp u%éticléoc Yl B % s {4-5519 P WAL DofC hﬁ@t&ﬁﬁzaﬁé@cﬂa‘ﬁ%‘f‘?%)tm =v}

bor ne con am nant s, utan and ot her gaseous materials in the
anbi ent a(40) wirgpw. After passi ng through the cl eani ng chanmber (12), t he
anbient air (18) is now cleaned and filtered. The cleaned and filtered
ambient air (18) is then drawn through the 2nd conduit (22), via the 4/2
val ve (30&leanipgo(flyshing) ecleconduit (24) and then into the ionization chanber
(10) of the PID (40). Once inside the ionization chanber (10), the cleaned
and filtered 25 anbi ent ai w il flush out, ajr borne t
cont adhafit &8 éP?‘"?erﬁ‘c?’H%”tloér{F%ﬁee?BWchHﬁtB@ CLgs: bﬂf mcgo%r?&e%sﬁkj gﬂéﬁ‘ﬁe)
after thetngeaguyaves(80) CtyC hiow Iaiﬂimdi\tabeI(ys)ttbmead'rbwanlroralthe (sm&)undmgdrﬁm out
by the cont rati p 8 carr o] :
pol | ut ant Emhl‘?ﬁ‘ cﬁ'ﬁtg ﬂﬁ% téj’lrn‘gerd(dl‘l%\ ?‘gn s"g%ﬁ con gt'ﬁr?annén s to
settle oncﬁélﬁbal(e?,)tdandxesa (sdipbing ncheambvea| cbrsaOHeddgecmaInbe;ralflaOnalCh@nﬂ@étlor( 10)
and PID (40 e r S o)

age O{;h%rﬁléeraﬂﬁ? 811?%#%9 %R%HT% {szor@&%%é) thé%bdrﬁe r&é}hﬁgnt’é pd?}iuka‘?i‘(!

pass ts air

cont anthhaahg dtrmrbgasbmn materalgn tthe amhlémtowlfc(dﬁhluNte( ES?S'%dthf%QBuéT? t he
outlet co ( 1 h 5 [ afillerdy. CVKd e
After thee@H}e‘@ |C¥n‘g)nz)f3 t gftﬂ ﬁP thmgn (I:S?Io@gcﬂggr(()éroogyua ches_the 4/2
val ve (30):Ieaoe<h|andvmtaw§|a@m'erau alr (1138)8 tﬂaﬁrbéiraivrhmrqqsht thest aP?ndtU Hd22h &ifhi ng

(i oni zati @) 4/6%ah8(30), into aninlet conduit (24) and then into the ionization chamber (10)

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.

18



18 WO 2011/090433PCT/ SG2010/ 000014 Anbient air (18) is forced through a
cl eani ng chanber (12). After passing through the cleaning chanber (12), the

anbi ent gy ofAQW passes through the 2'd conduit (22 rough
t he by- pass cofr;%wt (29) without going through the ioni ?g?@;ﬁ%&?ﬁ@%ﬂ%gr (10)

of the P airfis)(ifiCroR@ARnidugR: alcddnii drafhtie? ag at iapr ﬁbﬁﬁ@e&héﬁéﬁ 5

there is st| nd filtéred anbi ént air
i oni zat i ¢ eranipe ehqanmipsr (12 dhe ppmbieat afd Ao P t 'i°|“8 e&mﬁoé‘HY"t air

(18) from3 hgn@'tt%”tﬁr’&g(hf tHésty- ks dbymah.e(zgmthbm gbiagi bt trenionhatider ( 10)
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e
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remove air rne dust rt| ot her n as
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IS no necessity to stop its operation for maintenance. Should the PID (40)

be slightly dirty, the m croprocessor can be 35 programred to conti nuously
draw 20 cTrearsecibhing B@gériteruseédaimbittentcleaning( t8amber (R are &#APMAss cornaicals
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(18) by e rrca ar ges I oni zat1 on chanmber (10) of the PID
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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(40). The ozone formed in the ionization chanber (10) renoves the
pol lutants and contam nants in the ionization chanber (10). Anbient air
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in thgﬁ oni zation chanber (10) for the re-zeroing exercise. Wth the

I ntroducti on of an auto-cl eaning and auto-zeroing system (1) with the use
of After the cleaning of the ionization chamber (10), there may be 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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a 4/ 2 valve (30) to bring anbient cleaned and filtered anbient air (18)
into the ionization chanber (10) of the PID (40), the PID (40) is thus kept

sel f cl eapi ch time and cost are saved with thi i i
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aut o-cl eaning and auto-zeroing system (1). OT
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operationqpf the second enbodi ment of the auto-cleaning and auto-zeroing
system (1). 5 Fig. 8 shows the flow of anbient air (18) during the cleaning
cycle in the operation of the second enbodi nent of the auto-cleaning and
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enbodi nent is as follows:- a 1st conduit (20) for anbient gas (16) to be
measur ed ich le I 4 I i nt

Ton; zat 1 ol ek dspalt prisgolertr B8 e 1) GubdCher futt Rifighdiol B 920de
anbi ent  a(30).( A8 vibi cthel sendpd temnbpdirhentni thgre isanber by-pass erfdbitd28bi ddei nto a
t hree . ; i : 0 dust ticles,

ot nor 7ol BBt e B B B o e Cerial s thus al | ovi ng
cleaned and filtered anbient air (18) to enter the three way val ve (34)

before going inye t dhﬁ’”LﬂﬁfférOEmBiéﬁﬂ%%((éaoio 8k ndRuRLDWHdM ey i ce; a
three way valve (34) which all ows passage of anbient gas (1 % [)I n 25 the
1st conduit (20)]a dhreglwanealvantP4 ibefass c8oiagHie nihe|opizaHa) Cﬁ MPfhe 2nd
condui t (22)] (10} ef theeIbo@os aédiesy chanber (10) of the PID (40) device; and
a continuous operation punp (48) to cyclically draw anbient air (18) 30 or
anbi entd gas (16) to be neasured through the .auto-cleaning and auto-zeroing
system (1) int® pHeonhouli z@p) et ahmidtr aif 103) whichr Eadentoviangelédninganbi ent ai r

(18) or ambi ent G32r {5 odidrd Boiny int B BL W RATEEL (10)-
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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35 The auto-cl eaning and aut o-zeroing system (1) of the invention as
descri bed can have ot her enbodi nents. The invention could conprise of a

pl ural it wehop@ohsgsof 1st and 2"d conduits (20, 22), for peXReBh@/006049 OF
mare pairs of 1st and 2"d conduits (20,22). In such an enbodi nent, the

first paithe @bcaHIN@Hirt 6f CESRAILS &offprige lofSta ciNdenduit((20) fof cambiehi egat (4B)s ( 16)
and a 2nd condyjt 8%2; %@r anbi enL air.(18) and 21 WO
2011/ 090£88PE T SEBTY} 480J2% AL LMY pai r of conduits conprise of a 1st
conduit (20) for ambient gas (16) and a 2nd conduit (22) for ambient air
(18). Anpther confiquration c . CO ' [ pa| of ..
condui ts,'&)'lﬂ??eraf;?nr}'%%ﬁ N5Calyd cgoﬁbf%is% s c%h’%gty:qrflgrggg ?fc%%&s’cﬁg%gr‘g?“gr
renoval aff esriduiter caulghcdHare aanteemammh cbamber fiernremovahcefhair koong | Rpliutantson
could co rdicso?‘éaqm%ﬁ{gality of pairs of conduits, but all pairs of conduits
a

could share onmon conti nuous operating punp. 10 Havi ng descri bed
preferred enbodi nents of the invention with reference to the acconpanyi ng

dr aw “gsyﬁ&ws cérﬁigt&?atfgﬂd%tﬁio%ﬁr%%? at PEralif)\ @ Phirdofl Sortbts] bl tRdpdies t he
preci se enbodi ment "as described herein, and that various changes and

nodi f i catdfoernduily dewldesharet @ GOMMANeENtIHYOUSH BPYRING BYMPn the art wit hout
departjgng fromthe scope or spirit 15 of the invention as defined in the
cl ai ms. ADVANTAGEQUS EFFECTS OF THE | NVENTI ON The i nveqéi Oeg allo rthhe
cont i nuoudavipsk rdascabediPreierred empodiyents, ek e IRYRNtioR| Wit ?fsaﬁ?\r']% e

capabi | i tyccBRpaAyhg #ANIAGS Gt el by anddrbieoauliial thé éaveintion dndoBlimied & theng

system (1) therefore elimnate o] tinme caused by .requ i I ce of
the PI D (RIgfise gmbodimentas i‘%ﬁ?r}fgi ﬁ'eﬁhéﬂ%g'}al{(i%?”%ﬁ}?”g‘éé r%égrzﬁﬂg@r@c?ﬂe | D
(40) bef omay be-effestse tueaitly opk skiied in\he attevithnatedepasting feome theeshope dr spirit

%bzgil %@’Bﬁ%&w@%‘f@%ﬁ%ﬁ‘ﬁ@@b@r&%ﬁﬁﬂgag measuring applications. 25 30 35

ADVANTAGEOUS EFFECTS OF THE INVENTION

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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1. An auto-cl eaning and auto-zeroing system (1) for use with a
Phot o- 1 oni zati on Detector [PD (40)], the PID (40) having a 1lst conduit

(20) for wahbhpvwoeifzzanbi ent gas 5 (16) to be neasured inph&dc2@idl0d@ik on
chanber (10) of the PID (40), during a neasurenent cycle, the system -

havi ng: - cLAIMS® continuous notor to continuously operate a punp (48) to
cyclically draw anbient gas (16) froma source of anbient gas (16) or
anbient air (18) from 10the environnment; a valve to direct flow of anbient
gas (16) pr ambastleaning @h8)autciterolnge systeirz ¢l fanusehawitiera (RiBte-drbzatiemd

wnich rerrreeon Py @ bed TR @8ndie At sl J29l6F B o abEn: 638)
char acser(ggetb i be tnersuteldeinc | teariemizatidn echanabar (10BPf i thedr R (400 g 2 he

ionization_ ch ) CRAt.Lnuous notor to flush out air borne
cont ani nalta" 68%% én s?%l}%mt %Hﬂ ni.zati on chanber (10) originating from
the ionization of anmbient gas (16) during the neasurenent cycle. 25 2. An

aut o- cleani ng fidngibas 2501 18 BRI sl bpbiae WS Buttb (Re)atoRLeyeAlly aaw! ai ed

in Cdaiml, the systemfurther having : val ve, is a 4/ 2 valve (30)
to direct flovretientiasedif) fford a18yuree ohrmiipt gas (16185 amRigntaid 18 at i on
chambey (10); RO éRirbrithé&it, conduit (24) leading fromthe 4/2 valve (30) to
the ionization chanber (10); and an outflow conduit (28) to
outfl ow of anbient gas (16) or anbient air (18) 35fromthe ionization

chanber (10); RvaRéi id &lireBOTRACIST dndlent Wasqhe)pdd cusbientbiagrti8pinto (the) to

bypass the ionizatjon chanber (10), and at the sane tine, it allows anbient
air (18) to béo?'Faall?ﬁeEf‘WaE{eﬁf )t he ionizati on chanmber (10). WD

2011/ 090433PCT/ SC2010/ 000014 characterized in that the cleaned anbient air

(18) is drawn byt he 1.\NUO mot or_t.hr.o cl eani ng chanmber (12)
into the 2" cdh ifo?@;&%nﬁr#ﬁf"’ooi ﬁ@?'ﬁ?teﬁwggﬁgﬁqt (24) through operation
of the 4/2 valve (30), and into the ionization chanber

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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5 (10) to flush out air borne contam nants and pollutants in the ionization
chanber (10) originating fromthe ionization of anbient gas (16) during the
measur enBRh 26¥@logyzzsai d air borne contam nants and pol | pegRicSodofRedhdg t he

i oni zati on chanber (10) vi a the outflow conduit (28), through the splitter
connector (32). 10 3 condui t (22) for an auto-cl eani ng and

aut o- zer oj ng sy stem use 0), as i.n ¢ ai

Caim 2, CW@P@F"HGQ H@ "ﬁgt %Bﬁﬁap?d a’fﬂ’)‘e ?eaéﬁgé)r'%l)qﬁ%%é’l kfn?%&mé%gnwg)}or( 12)
to the 4/th?roM@ﬂ vere( 3Maning. chentbenyt 2)-intoeahe ng™ anchduitt ¢22)eand nigtes ytheeinlgtl) f or

condui 1 caagut ) e, eBeeligh BEihe P25 b, 3 oL e onPRof JofriberPI2S

4/ 2 vabve1)3® fluslomolhdaic bomheidonfaziiiants @ndipatiutantsi entheaiienizaten bamkers t he

i oni zatl cha I 1
for use )h o&uﬁ&%ﬁlpé 48§>m §he ?81 ﬂ&r? of grﬂ@ib%g aﬂgeqlé}jﬁ&ggerfﬂbr}ﬂe%)ﬁﬁrﬁéﬂt( )
C(r)rtr;t i nuowyclepseid &ip bomet cmtemmayltsopefl pollutants leayingathe ippizatjen chambey (%?)aw
anbi ent C | §41 r measurenent of

anbi ent glga:tﬁ%ﬁ%&f%ﬁdéqg@agn@g%@rﬁé cylgeg&zlr?gét?%e{lﬁdr aw anbi en? alor (18)
fromthe environnment, said auto-cleaning and auto-zeroing system (1)

oper atlbn%)' nA hgse 06?{?&??22) Torzénaadi'@él%b'ﬁlﬁ RY anYdlﬁéiomE;O's’ygﬁéﬂﬂ y fat e€ani ng
(flushing) cycl

a cleanin i.on cl 30 n the
cycl e st a¥iths aad%{br{msas A'%T‘%%rii‘n&'a(’f‘ﬂu%’ﬁl e('J% '%é ﬁdto \gggﬁ&?g and
aut o- zer QoA ﬁuﬁutm@&léémﬁg)rchatﬁsewmhtoat@m@éi% (311&) claimed in daims5,
wherein the systemdraws anbient air (18) fromthe surrounding:- 35 said
anbi ent air (18) passes through a cleaning chanber (12) to renove
inpuriti 95 f o ém@cmhingrandaémto(zéﬂa)ng ssysteha(1)dol yse| esitedaaftD f(#0) ased

Conauls (TS0 o ORHD 51 DH60% 280 SCORTBRO OB @3} o SRt S5ty

oper at es (129) ﬁkihgchnibiumt céue(amedrommdhémﬂ@aled @abfremt 2% copddy (22nt so tthat i nl et
condui t (24 ﬁwgﬁp& 10); 5 characterized in that
t he cl ear?éﬁgﬁ d @et?);egaea en a| r % Aﬂé)he i oni zati on chanber (10)

flushes out air bor ne contam nants and pollutants in the ionization chanber

Eég)su(r)reln,gegn?aéalmﬁutforé?égr“beah@%hﬁﬁﬁér&iﬂg obyAdhi §Nforde (1hth BIrPmY(40)e as
20 clalmed 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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10 7. A cleaning (ionization) cycle of an auto-cleaning and auto-zeroing
system (1) for use with a PID (40) as clained in Claim5, wherein the

system drwoysoaidpget air (18) through the 2nd conduit (2&xiscSaio@odiPpi ent
air (18) passes through a cleaning chanber (12) to renove 15 inpurities

fromthe anbient air (18); so that only cleaned and filtered anbient air

(18) flows out from.the cl ' hanbe. 1 Ilnto . th : | 2);
said 4/2 val vesa(%og)zoﬁ@y%t(:g@n(ip%g?}g? ZtBt glh‘f’é é’%ecg‘?r%é‘gdaﬁ'gd ﬁlﬁ%@?ﬁé&ﬂéﬁ%%ﬁn% air
20(18) into thagpjnpass inendonduit(29) to byteptesipnigatidmechaober é0);on chanber
(10); and the splitter connector (32) allows anmbient air (18) fromthe

cleaning (flushing) cycle left inside the ionization chanber (10); to be
trapped véHanaterizee inothiak athe aoteariedniaed (itedpd ambiemér aiby1&| irpvihedonizationl eaned
and filte | | ) b X | I QR i C liodidonaf t er
the cl ean‘%h%gnb%ﬂ) ({]gﬂitﬂrlfg‘;‘ésp%?e airob%g@eé?%ﬂr@?e ﬁgngﬂ?@“lg?ﬁtsbgewé%r&%%hnnant S
and pol | uthantter dé@osiigieatingn frere itbaiionization cofandabiept0gapé16)edyingd. thgo 8. A

cl eani ng Wale)) | e of an auto-cl eaning and auto-zeroing system (1
PepdiSER) oS ftrersm Y

for use w as claimed in Qaimb5, wherein the splitter
connector (32) allows air borne contam nants and pollutants to be flushed

out fr he A LGRS i (ck0an Gutd-BiBating afll @a-Rgoing | systeim) ferycl e
and pal?gn ?’hro%_aﬁéfﬁéeklgﬂ%?%\?vb%%dﬁi éla&%%) I nt ogt e envi robénesr*tg. Sg‘))Q%

cl eani ng ¢§fonviEnE B (@Qrascigimed, imGlalm & whaey R SY3ERM Lo aPeY Aem (1)
for use V\(1T82 tRroRyP A asndilitgezpd in Caim 5, wherein the splitter
connector (32), allows anbient air (18) fromthe cleaning (flushing) cycle

| eft inside the ionization chanmber (10) to be trapped within the ionization
chanber (10), edid owhbignt er @I8epassksatidodgH herckedningOchamber (12) to remove

2011/ 090433PCT/ SG2010/ Q00014 anbj.ent .ai 1 t.n.be i oni t i r
bor ne ]Ssgnt ani n'gH-g '%Sndq'i?m Iirj‘faaﬂ:ﬁé'ggtepagﬂshe é’d8s|)°n tﬁ%teeqn!}ﬂ%érfélﬁoralﬁghg%re% (10)
be renpved. 18mbiént aait (18 diosisnguf (ot itber oleaning shamben @ahinky athg 2™

aut o- zer oi ng SX&tdﬁm(éz%,) as

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



Sclaimed in daiml or daim2, wherein the auto-zeroing function is
carried out by passing anbient air (18) through the cleaning chanber (12)
t o renmoveyglbhi@ishszgorne i npurities, and then through thecgsd260mdsni (22)
into the inlet conduit (24) via the 4/2 valve (30), and entering the

i oni zat i apysbandrgn sy thDe ibAized Nehdt Bd AP beneonBASHAREBAE polfutde depesitead and
filtered anbient air (18) 11. An, auto-cl eaning and aut o-zeroi ng system

(1) as clinthedgnizatiopchpmber ()1%) dedemoyed-saj d system conprising: - nore than
one 1 st conduit (20) for flow of anbient gas (16); nore than one 2nd

conduit (22) for flow of .amhient, air 8),; each of |t

havi ng a %ar‘%‘e@u“?'éerro&%\ﬂé"n%aﬂﬁu?ﬁ ﬁ%s"s‘f‘?'@lﬁa&%iaé}cﬁ)’ta@{;'?e'%ﬁ‘@f@%ﬁ’&‘ Qé?a%gmr e

t han oste_ ddirhed ah VEIaindd) pr rGlaien Qhﬁvheoeile tbpl auto-zeroogfnediooris (@2jed shtye t han

one continuous notor; _a [ : j i .

120 An auSoBRARPRY Zita BTBOWL] % SBEyE0 Sharibpt P RE KGRI ol SERHAD)

E) he Pl D 3fhp(iA@s, faadi thgn dhrosgh dlon2UiconduitgR2j isto ithe lindel conduini@devia hes4i16) to
e measured i i At i Hahih t L9 i

measur emeiivede} diha, ety B, RHRERH crehiter tlo)GRnFIakigil o riesdfimén

cont i nuousfltie wfsened @nd fitargd @8yent@i18W anbi ent 35gas (16) from a source

of antiloent gas (16) or anbient air (18) fromthe environnent, a 2'd conduit

(22) for flow of anbient air (18); WD 2011/090433PCT/SG2010/000014 a

cl eani ng tharfseaute-clepningiard 3 PrEereingp SYSEMA 8s affaimednina f'3i@nd L F1aife

ambi ent  ap 1 o4d &steNdomprising:-

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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a three way valve (34) to continuously direct a cyclical flow of amnbient
gas 5(16) followed by a flow of anbient air (18) into the ionization

chanber ({Q),: cterized in that the cl eaned anbi ent ai in,the 2nd
condui t (‘%g)zo}lgdag"{?gvm by the continuous notor, via the tpﬁlrﬁesecgzav\lgg}mélog ve

(34), into the LQni.zat] Ry | M5t R BREREN&RSiRAeNant s
and pol | ut ant & P%Q"lt"ﬁg F%gﬂﬁi on %'Ein%g{rog?[% %a:LO) origlnati r?g ?rom t hg

i oni zati on of amifierinair (E8:; gnd6) during t he nmeasurenent cycle. 13. An

aut o-cl eaning and auto-zeroing system (1) for use with a PID (40) as

claimed in daim112, having a continuous mytor to co t]Lnuoust operate a
punp 15 (48) tthaeewaxialen(34yies continuopshy nditect A, Fyalica)s lawpp eﬁ{"b&ﬁ E6) for
t he nmegsur enenygpiolibiedappiaeidw BRaMbIEA) afty 8)6toatharasizatibme charalyer (¢0)and to
draw anbient air (18) fromthe environnment to flush the air borne

contam nants and pollutants in the ionization chanber (10) during a

cl eani Ng ¢hufdcleriz8@  hdthat titd elaanety ampidne f (#8) inuthe- 2eaniuiy (22)ds  drawn

her of . (e EPLRRAEalno St rind Hirve okl ety e % Rz fuffbgg”

sai d anbi@0} & rfluéd 8pupadisbernt omntaminaatsc hrdipolluiprdhdnttbe ipni2atiaro chambere

251 mpyri t) from.t he, anbi Ik (18) .t ha ean fi ed
anbi e 1B crigatng B0 e osflelind ") abfhidnt “becliot dpfig) e AResiomegl 5
val ve (34gycleperates to allow flow of cleaned and filtered anbient air (18)
fromthe cl eaning chanber (12) in the 2nd conduit (22) to pass into the

30i oni zation chanber (10); characterized in that cleaned and filtered

anbi ent al3. (Ar8puiorcleaning engl Auta-zetoibaasvdem( Q) far| ysehedvithuta aRP (EHR%es t he

i oni zed a‘.ii.gigéar@egaﬂnt@cﬁ RAlhs ANchbrBRldudt ARts BSR@BtIREAIsIyN opBRité arfurds i on
chanber ( . 3 5. An auto-zeroing function of the auto-c [ nd.
aut o- Zdr 048y tey srawn (ambiart gasaltRATI™ @ apoHree G RnRienti ngas f@&gl E}i‘elz,

wherein t hga@itbReR€ i e dHbiEht @as li(f]ﬁe GRrihg €8l nfstisubsmgras sydly ambi tontraai r

(18) through the cleaning chanber <lan? t(t)oﬂus\(}OthMI g90433PCT/ SG2010/ 0000014

ambient air (18) from  the environ e ~air borne” contaminants “an

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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renove all air borne inpurities, and then into the ionization chanber (10)
for the taking of a neasurenent of the cleaned and filtered anbient air

(18). wb-20fy/wb3Ni ng chanber (12) for a 2'd conduit @eZkchimoRoors
aut o-cl eaning and auto- 5 zeroing system (1) as claimed in Claim2 or as

cl ai med 'rgmg/{]"dp i 1bom%e"rﬁbd?ltlﬁee aﬁheﬁ{érﬂﬁht@ hi?@b%hlzéﬂ&) chéntﬂarf(%)tfbbltﬁ@

chanber, which scrubs nbient air (18) clean from a|1r bor ne
cont am ndakirg efnd rp@@ﬁ%ﬁ'ﬁ?ﬂts“ they cleqnedeand rf'&eréﬁa‘i‘%@?“t(i'és 8or a 2'd conduit
(22) in an auto-cleaning and auto- 10 zer0| ng system (1) as clained in

Claim1 or as clained imJl2 eanin is a

filteri ng16ché\fm‘é?a”'%?r@’f‘qeir%@}é"a%§m 5%' g&) '%o?%@@%ﬁ@gﬁ;ﬁﬁgﬂé tzgn

80|d| ut Sgtz%rcfuﬁg)f?étbm @yhs erdimad rin(CRBIm 2 orl8s clinsddsianClagm ctanvérerdin 2he f or a
nd condui t uto-cle aut [ s

cl ai med |°1'\ea@f“§ ﬁ?alm?ﬁrn(é 81 @ ?Fé\aﬂbq?'ﬂgcfa}}ﬂ Q‘Qh'ﬁe{cgfrb% p%es‘%ﬁ)a eé }? s8§an air

purifi catdieyn foandiebornahdontaniinants yaricheollatdritent air (18). 19. A cl eaning

chanber (12) of the auto-cleaning and auto-zeroing system (1) as clainmed in

Cl aim 16, wherein the cleaning chanber (12) contains a m xture of 20
silica, atfti\atedamieg uuamtmmwahfwda alfs aomduit (AR)J01 phaAuo-rlsana@pd auto-

I mpur it es t t re.t ﬂﬂmn rql tiget he
ioniz o%“?r6 {,}%ﬁgﬁem‘qb%@ c@h{e {’rf)c*@gﬂ; ﬁngr C%%% er : btla?lfg ;%t %Ir%gntﬁ?lg and
aut o- zer ocleay|r}gy$h§mberl()12h§ @l fitering ighambgr.which \{iferseARd t HEBMPYS 12k Porge
chanber &’ma?‘i@f”t% a;j),ldwg Alihht¥ dmf thd entbid@ 5,e¢f'1‘gye 25 inmpurities in the

anbient air e anbient 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 o191g AY &leaning 1ahaa$ecl(m)nen then amtnycleénind) and retoeziraigg Ghystans (1)$&i d

t h
20111 09049359 S5 Boo Ty " sRHERY, tikieer (27 cortains 2, mixure o
(1) as2el siicpdctivatesingardn afbaphysicedt c@jcmmwimat%atp dresioyee impHlieH gnoti® not or
for each pabtnPhictfd) S8 e 4ABEnEDH RS i8S RRMHtidn CRahber (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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5 25. A cleaning chanmber (12) for an auto-cleaning and auto-zeroing system
(1) as clainmed in Caim1l6, wherein the cleaning chanber (1) has a sensor

to indi caye hhobpyel of chemicals used up in absorbi ngpichgchiiewosdil €S SO
that the chemi cals in the scrubbing chanter can be changed. 10 26. A

L: ;It ﬁ; ijn9240 gmrjtofdkfanﬂ@ amtanmﬁt@rfamP ngjsté?ﬁi(’@lafs(b’ralrﬁé@i ingarsysht the ragedirgy

in aiml in the filteri has a _se di cate
t he anourfel@rs:i Bl F‘W\’I}h% E?‘ﬁ?ﬂ)e(?nﬁymf’ﬁ)é t?)f"eeggsp r°f alco?‘i%p(?sf ?rte'érjgé&n t he
filteri npehesriarit (220 be changed. 15 27. An air purification chanber for an
aut o- cl eani ng and aut o-zeroing system (1) as clained in Caim 18, wherein

the air purification chanber has a sensor to indicate the anpunt of
i mpuri i €26.t rAppEaning blhmnbzarr(mjufqrfarcamtoedeaﬂmm awto-zeneing tsystem (edss and

chemcalsmth i f] oQ..C h?ggd
aut o- cl ea‘ﬂ? WSda d%é'['gq?éroﬁ%‘ns%set% g?@? cggﬂﬁg % g%ﬁso@&o Picats
pr ecedi ngh€l levelsf ¢trienicals ausetl ¢ipodr aksosking th@'Wﬁ'ﬁ%lsq N@to%@rcﬁ?mdﬁ@'sofn t he

val ves. th@gcfﬁgﬁ%%ﬂ’&ﬁ%mﬁam“@% 0-zeroing system (1) as clainmed in

any of the precedi ving a mcroprocessor to nonitor the sensor
in the cleaning chanber 25 (12). 30. An auto-cleaning and auto-zeroing

syst emy( 1yg asy ‘?ht@l'lﬁ&%hbﬁmb@mbro&n tHufo-BE SRR biWattb Zefding @Mﬂeﬁgﬁé}as clalmed
m croprocessor to formt he_aut o- zer ai ng%?geasur ene

aut o- cl ealfi RgiANnd aLM"('bQ’Q'@r Benfiteting ehAmioef el a?'}?eaan'"éwfz ]Jhe[ ﬁg‘ount

pr ecedi ngofClrahuiities NP By Rediltaldr 66 BRSOthetfilter O therfiltasksy apembbe cahebe

aut o-cl eani ng and auto-zeroin
ni ngged g system (1) . 35

15 27. An air purification chamber for an auto-cleaning 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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