TITLE OF THE INVENTION An auto-cleaning and auto-zeroing system used with a Photo-lonization
Detector 5 FIELD OF THE INVENTION This invention relates to an auto-cleaning and auto-zeroing
system used with a volatile gas detector, particularly a continuously operated Photo-lonization Detector
(PID). 10 DISCUSRI©ONOFHRRIQRAIRONA PID as known in the art is illustrated in Figure 1. Such devices
are generally used for monitoring gases for:- 15 Industrial hygiene and safety Indoor air quality
Environmental contamination Cleanroom air quality 20 A PID uses high-energy photons, typically in the
ultraviolet (UV) rahgeiors'eaa% Yukanaeaoing ind %BSWQIWEHa‘?&éH’%%@% OPIREIEE for detection of
volatile gases as shown in Fig 1 consist of an ionization chamber, an UV lamp with sufficient energy to
ionize the iorgzaple m@ectie veNagensource 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 df SdNFOHL TG HIORL ALY SRR tMb AN A0S BN YRGBy Syl iBneldifich is
represented as:939RetedigRparieulghe pechitinignisialole raeleBoldohieniztiotoRatertog(PID).  1:11- = parent
molecule ion 35e- = electron species. Molecules with ionization potential below the energy of the UV
source can Qc? ignized s ERS\CYE B geNgkated is therefore a measure of the analyte concentration As a
stand alone detector, a RID ionizes everything which comes into the ionization 5 chamber with an
ionization energy less than or equal to the lamp output. The gas to be measured may not be pure,
containing dirt partiilesasndroterigaibeoas risatburtistednin stiohrelitt pRurticlesvisay &e igairsalioo. After
prolonged usage dthier Rhondenige ggssyasnination such as dirt particles, oil particles, fluxes, water
particles especially during high humidity condition, and contaminants adsorbed during prolong exposure

15 o Industrial hygiene and safety
o Indoor air quality
. Environmental contamination
o 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 ionization 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 chamber. These contaminants are attracted to the
electrodes, thus settling on them. Besides settling in the ionization chamber, the RID window (UV
transparent window in Fig 1), the electrodes, these pollutants and contaminants also settle on the inner

surface tubes argdhednlgbRiness InitHranthgiacpuiatiobupiatiiaasergnegnination peaswgment is

affected as thesg 15 contamj ' i ' f ions.and electrons on
the electrodes. 'Isﬁ]éggg%taém%%%gﬁn%v'ﬁiegﬁ%ﬁ%\%%ett ?ée gﬁ’%@%&lr@&%ﬁgﬁﬁg %&%%%ﬁg Sﬁes the intensity

of UV light and consequently affects the accuracy of the volatile gas concentration measurement. When
this happens, théugetand stentattetabierRaDPdp arnizes|evetfierdl ¢dtiddssraer] RID théndwvediipremoving the

20 contaminantshahdeHameing Vel alsenressiie iEescalibratiosuuith mslanpaideroraas gusually synthetic
air/nitrogen) a”doé%i&#é*ar%'%‘n%?%é“B#f%','ycﬁﬂ%iFHRH‘ é?#??&é?ﬁ&@? gapd ef%%é%ﬂ%&éﬁ%@e RID'is

accurate when put back into operation. ere is a need for an improved R ich has an auto-cleaning

and auto-zeroinG™5 4P AR HHTSh WA AR LPEEdc BoMFtiRE AN DRI BB T Y SRty of the
RID device. SUNMARNa0F INSMEINTIQIN Jerictist olijeertaiahelimasntioies aarbces-ceravialyand

auto-zeroing sysiemdandisaunitivaddhateronizatieshiderasies @Md)osae iiHAJIBagR elposarduit for
inflow of amiyent,qqs 13, HedMRRINFAILL e IREalIeR & ﬁm?ﬁrﬁfe%ecﬁi@r?%%%%ﬁ?&&éﬁmem cycle,

the system having:- 35a continuous motor to continuously operate a pum ilent gas from a

source of ambielft §i DFARIHENN LT SRR elGTbnRERESS FaiU8%0 HiB e ABGATLAIBRR gas or
ambient air into the iOibizatisiewHEMiens2d windwit foFfioly, ofrenrdiéstiveds, these apolganitsg chamber

which removes paliuanteanrgisoataMisastsin ie haskiericaitusharatieticasidngiat the eleaned ambient
air s drawn throygh the, pnizaen dpAMBAY A SARHRNMBLRIAIR IS pUkalr bans,coptaminants

and pollutants in the ionization chamber originating from the ionization of ambient gas during the 10

measurememt cyQEAPRABHINETRE sYtfe MguraYEMsaLand collection, gfy le g Rid 5199805198 to direct
flow of ambient fesetactntsent bér cobiatanhionwizelioavehaatisekon the window of the PID also

reduces the intensity of UV light and consequently affects the accuracy of the
volatile gas concentration measurement. When this happens, the user has to take
the PID apart to clean the electrodes and PID window by removing the
20 contaminants. The cleaning will also require re-calibration with a standard zero gas
(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 from the 4/2 valve to the ionization chamber; an outflow conduit to outflow
of ambient gas or ambient air from the 20ionization 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 éhgqa'&ﬁmtd% ang ig;oam&ém%tirgonduit 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 pollatattgniedvingetheeionivzdion iehayiser Méuthete utsivcooraduitgnis dugkhthe opening
of the splittergconnectosnBigfetably, the 2"d conduit leads from the cleaning chamber to the 4/2 valve. 35
More advantageously, the auto-cleaning and auto-zeroing system for use with a RID has a by-pass
conduit which takes ambient air from the 4/2 valve after passing through the 2"d conduit, so that ambient

air by pass the iGAAHBERaOER! PIGerSBREdh RO ElIedhing AR AutlPErBiHSIREAI98r use with a
RID, has a contighanizembydhesedinious usiiapératiosh punpitbareveayaiivedytamisialigastirom a source

of ambient gas far tReaskiMPNtRiApaPieNyBasEUfifg aHnRARHRIMaNt SyBieranghthamislaweambient air
from the en\iiéo%%ghrgﬁi @lé%et_s cleaning and auto-zeroing system when drawing ambient air from the
environment, operating in these cycles:- a measurement cycle; followed by a cleaning (flushing)
cycle; followed by 10a cleaning (ionization) cycle wherein the cycle starts again.  Preferably, during the
cleaning (flushingyetsreldyoftemsasterclivahiidavet auto-zeroing 15 system for use with a RID, the system
draws ambient air from the surrounding:- said ambient air passes through a cleaning chamber to remove

impurities from the ambigat air, e that gniy sleaned.angliersd r ameAubLe RssigRNIRg chamber
into the 2"d conduit; 20 o
15 into the ionization chamber;

an inlet conduit leading from the 4/2 valve to the ionization chamber;

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
pollutants leaving the ionization 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 valve.

35
More advantageously, the auto-cleaning and auto-zeroing system for use 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 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 ambiefirgag, didngthelsanagUirinant cxedagP ssgsabiordisdngaine eleamnggonization) cycle

of an auto-cleaniag (g, QUIGSFSI NG SYRISHIIOT SR8 MBI, BRSNS AR Alr through

the 2"d conduit; 30 said ambient air passes thfough a cleaning chamber to’remove impurities from the

ambient air; so thalonfy F8HTECANGTRERd §7%10(05 BERRYANHYE QbaARYhaADetitBthé 2"d conduit;
35said 4/2 valvensperatewtd dirdet thadctbemettamdefittéeatainibientreir émda eheéy-paaid carduit,

by-passing the ieRizatigachambesothe sphtéer saBnegianiajanbrRmMbigNtAirfrem thwideasity (flushing)
cycle left inside g‘b%jg[m alﬂomgéagyg%%to be trapped within the ionization chamber, thereby allowing

the cleaned and filtered” ambient aif to be ionized and the air borne 5 contaminants and pollutants

deposited in the ionization chamber to be removed. Preferably, during the cleaning (flushing) cycle of an
auto-cleaning and auté-zeredagreystaneydeufelavied HDRID, the splitter connector allows air borne

contaminants and pollutantsflighigeseul freyaitherinbivation chamber during the cleaning (flushing) 10

cycle to pasgthrough tg‘ec?éétﬂ%"(%%}%gniﬁt&éﬂe environment. Preferably, during the cleaning (ionization)
cycle of an auto-cleaning and auto- zeroing system for use with a RID, the splitter connector allows

ambient air from the cleaning (flushing) cycle left inside the ionization chamber to be trapped within the 15
ionization chambéereirerdbycsiiewstagtthageibaned and filtered ambient air to be ionized and the air borne
contaminants and pollutants deposited in the ionization chamber to be removed.

Preferably, during the cleaning (flushing) cycle of an auto-cleaning and auto-zeroing

15 system foruse with a PID, the system draws ambient air from the surrounding:-

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
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 ambient air through 20 the cleaning
chamber to remove all air borne impurities, and then through the 2"d 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 seconskahirel @bHe iRyl isnancautancipaming and ARETRINRY )iy said 25
system comprising:- mare than one 1 £ gefrggof é’\{rgé;?éﬂ@mmh%éioméﬁoﬂ‘ %Bgr:z"d conduit for flow
on

of ambient air; 30 each of the 2"d 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 more
than one contindlogrspetatifig phen Fleatited at dide wdthmiinré mifotribeacaizes-elechiie@inbel#ito-zeroing

system for use wihtafitidhshanRPaIbaviraiepbiicansuthioidniams Ot mmibanb gasdmbedneasured 5 in the
ionization chamber of the RID, during a measurement cycle, the system having:- a continuous motor to

continuously operate a pump to draw ambient rgas_ from a source of ambient gas or ambient air from the
environment. a f@%@?@uit%ﬂ%@%ﬁ%%@ Jdﬁhmg) cycle of an auto-cleaning and auto-zeroing

system for use with a PID, the splitter connector allows air borne contaminants and
pollutants flushed out from the ionization chamber during the cleaning (flushing)

10 cycle to pass through the outflow conduit into the environment.

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



a cleaning chamber which removes pollutants and contaminants in the ambient air; a three way valve to
continuously direct a cyclical flow of ambient gas followed by a flow of ambient air into the ionization
chamber; characterized in that the cleaned ambient air in the 2"d conduit is drawn by the 20 continuous

motor, via the three wayoyalvearintshthedeiizatiodsianrgepdmplush out air borne contaminants and
pollutants in the ionization chamber originating from the ionization of ambient gas during the
measurement cycle, Preferably, the auto-cleaning and auto-zeroin gtem_for use with a RID has a 25

: : . . S
continuous motdt 1" ABIFGb Iy BHdPEEIQ b iFn Y 1 BHaF 2RBiBRY GHO FEINNE sBHER ofAtSient gas for
the measuremenmtitbf ehelBmihie M Pawdodry & nmeaduiteivreinfloyodé amdientdgas wriisierasiradm the

environment o flushéhrmiabornercomiaminaimis and pallidgnis inetRarsméezriigbd;harabes sierng a
cleaning cycle. :%ﬁﬁg&terably, during the cleaning cycle of an auto-cleaning and auto-zeroing system for
use with a RID, the system draws ambient air through the 2"d 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 35cleaning cleatinbevs amdtgrwayopalvei o adpsratealkowuiiaw tof cleanmednaivaitfiered ambient

air from the cleaning chambestuites shanaduiizlo pasmidattheromzatosnchamfat, characterized in that
cleaned andlgltered ambient air in the ionization chamber flushes out and removes the ionized air borne

contaminants and pollutants deposited in the ionization chamber. 5 Preferably, the auto-zeroing function
of the auto-cleaning arfd 2aut¢ZEYing sYiete i@ BBIFE&but by passing ambient air through the cleaning
chamber to remove all air borne impurities, and then into the ionization chamber for the taking of a

measurement of the clgaredirndidiared amdiesinaiesl @Aieipraliy dbasieanirgishamber for a 2'd
conduit in an auto-cleaping and.auto-zeroing system is a scrubbing chamber, which scrubs the ambient

air clean from air borne contaminants and pollutants. Alternatively, the cleaning chamber for a 2"d
conduit in ar]rrhuto-cleaning and auto-15 zeroing system is a filtering chamber, which filters and remove air
borne contaminants aridtpekutaytsvizym the comibiepsiyr. diiestnativebjlicahefloleantngrobiantbeasor a 2"d

conduit in an auto-cleaming.anthRuardereingniskeraiisine aie pHifigatiopehdaber, which purify the
ambient air.
characterized in that the cleaned ambient air in the 2" conduit is drawn by the
20 continuous motor, via the three way valve, into the ionization chamber to flush out
air borne contaminants and pollutants in the ionization chamber originating from the

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;



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. More advantageously, the filtering chamber of the
auto-cleaning aRfRHEIRIQING HysteaneAtaing ailRiw@litmelctess toifanroveniraRsiitigmainigie ambient air
before the ambignlalc s e eBnization dbamkes BoMiare asvaniagrousiy (e Ay fication
chamber of the auto-cleaning and auto-zeroing system is a combination of a plurality of filters and
chemicals to rerf8RESHIFH I itSs' A FAEAHKIERELIr 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 advantagepiesdyailje @ieoagleaaiionh@nduterZ6raig SYBlerRuhng ane AlTvIRE KNS pUMPS.
More ?d"a”tagelguéﬁ’nﬁbe t%g'sggymg %%%HIOAFF[Rmfgg?ﬁ{ﬁée@?egﬁ]ﬁgo%‘?bm%yr {9 &aG0PE]r of -1s
conduit and each 2"d conduit. 5 More advantageously, the cleaning chamber tfor an auto-cleaning and
auto-zeroing sy<HERCHAES AYRHEER toaRdicRD tHE feVEF of YHEHRCA RO YBBE ufPin BBt héimpurities so
that the chemicatsasureensotudiisieg derret eandafiltbeedHanigjed. alMore advantageously the filtering

chamber for an auto-cleaning and auto-zeroing 10 system has a sensor to indicate the amount of

impurities tragp é?é/réﬁg,ﬁ d Sc?@aﬂﬂﬁ&& SHSs 45} heiterng chamber can be shangsd -aM§_re
advantageously the air purification chamber for an auto-cleaning and auto- zeroing system has a sensor
to indicate the aff&UIR oPfiffuritied GHHPRAINEPE AV Wl ifEHRS BRafiHlT LothA%AR Mt&Ps and

chemicals in theadibpusficeniomionaimiderd cativmtshanged 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 sys J%Qﬁx%@,l”%h%‘?«ﬁégﬁ?&ﬁs&{a%’é}o%Prat% %‘8&‘188{ iR e, CL%?&H?&RM?@P&%m More

advantageously, the auto-cleanin aUtO-ZGFOII’Ig system has a microprocessor 25 to_per?orm the

; ning an | SYS!
auto-zeroing e AR B IS R IUBHN A ARG MBS SR PAL R TRGIAY LR AR AiEroprocessor
to monitor and operatdutaetautortiehningbirat Aito-zeroing system . 30 BRIEF DESCRIPTION OF THE
DRAWINGS

Alternatively, 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 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. Fig. 2

shows the auto-gjganing, gnd %Htw%%"gie@va%%m&&%%'a@g thLP% UGS ISk 3R MGRINGflow of

ambient gas during the measurement cycle in the operation o uto-cleaning and auto-zeroing system
5 Fig. 4 shows tﬁ@cﬁoW'bPér%bFQHfi%ﬂr @I"Lﬂlﬁ@c%é cléﬁlriﬁ’rbt (flushing) cycle in the operation of the

auto-cleaning and auto-zeroing system.  Fig. 5 shows the flow of ambient air during the cleaning
(ionization) cyclevistéhedl@nerpiatiny, ahdheeanitey cihaning ars aﬁ%a@r@i@@]&bgsémma&&z&@h@ws a second
embodiment of %? ?éhf] 1riganingapd au Rd%c%}EQ'QHeSYQFSFBf ch% SR cfﬁ} H'% tﬂpﬁ% ot gas during

the measurement cycle In the 15 operation of the second emb |ment auto g and

auto-zeroing syé'?é?Hm’fi@ k] §H6\A@?W§‘ﬂ8\ﬁf"5f Mﬁéﬁf"&ﬁ'%rﬁqﬁrﬂpﬁrci@ﬁnﬁ%%@eﬁ1 the operation of the
second embodiment of the auto-cleaning and auto-zeroing system. 20 DETAILED DESCRIPTION OF

THE PREFERRRBIEMBQRANEIT, Fige Liisayillusrasian aha simpleBlRimeyisri(4Qb ey in the art.
The RID deyjge éﬁ&%#&aﬁa%% s\éAé‘&PHhhﬁ%fc%*?eWJH&haH}/uH%tr Wﬂ&”ﬁ&b@& Yligrll clgar window

into an ionization"chamber e novel features of the auto-cleaning and uto-zeroing system (1)
of this invention 124 WB5ve r(é'@ﬁ WA e HRERS 1R B AIREYEH, 22) to control and regulate

alternatively, the flow of ambient gas (16) and clean filtered air into the ionization chamber (10). The
ambient gas (16yfawvsdosatigecust coBtMt4iieh chamber for an auto-cleaning and auto-

zeroing system has a sensor to indicate the amount of impurities trapped in the
15 air purification chamber 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.



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"d conduit (22) through a
cleaning chamber (12) which removes air borne dust particles, pollutants and gaseous materials. Ambient
air (18) is thus clagneshand filteradoaéarmbeing enteregihe iizatizacbamean (1Q)kd& Fig. 2 shows the
auto-cleaning and auto-zeroing system (1) of the invention used with a RID device (40). The flow of gas
through the auto-cleaning and auto-zeroing system (1) is from left to right. The auto-cleaning and
auto-zeroing syStm3(15EpHes8Pa BbrRfBG0s dperdibibuiMp ASFSWRBRSHh MEDUETES) brings in
ambient gas (16yreirtpa Pttherdisitc(e®)ingnand nabierresdin@l 8)ysieaona 2"d conduit (22). A 4/2 valve (30)
operates 5 tosallow ambient gas (16) to flow through the Pt conduit (20). The 4/2 valve (30) also operates
to allow ambientajr (1 loyy t gh.t 'd conduit, (22) i he janizatio (10) orto
by-pass the ioniﬁién%ﬁ%%bﬁe(%%wT feam I%ﬁtgaﬁ %éf' %a{sﬁgg(getﬂﬁ%égﬁlﬁiﬁ@ni%&gm er (12) to

remove air born8RFEHRAA s BHAYASIESNE MAREHANCAS AT SYRFBleaned and filtered ambient air (18) enter
the 10 ionization chamber (10). Both the ambient gas (16) and cleaned and filter ambient air (18) flows
inlto the iOf:izatiQflg?fBi@Ws(]tﬂé} theough ambat @ﬂdﬂiﬁr@%uiaéa?rﬁ%(w)\]iygn@@g oyhish omaratﬁs ]
alternatively. nhi r uit (20)] into the ionization chamber
(10) of the Rl:% ?ﬁ%’?’ gﬁrﬁfgfﬁ%u%ﬁé%ﬁ%%ﬁﬁ%@g g@ﬁ?&%ﬁﬁltered ambient air (18) [from the 2"d 15
conduit (22)] into the ionization chamber (10) of the RID device (40) to flush the contaminants and
pollutants whichHig e slettie ceosetionklevirodia® il 6, dneiteridaavngchizhabe-1¢0)ngyRaD. (30) window.
Both the ambient gas (16) and ambient air (18) passes out from the ionization chamber (10) through an

outflow conduit ggg) gnghg%gn%gllyﬂmvzoggha %'Hto;%jggt i&]ﬁﬁn@et m%}gbggglreqﬁ)érﬂe %Qiqnthﬁg (18) will

carry 20 in it the contaminants and pollutants from the lonization chamber (10), having flushed these out
into the atm&RpPBRAAUY e i TGARE. ARRALMER Y1 815 LHISE FAUBE PO <HI9-E5FOIIgh BRI d conduit (22)

through a bypass conduit (29) during an ionization phase (10) in the cleaning cycle. 25 The principle of
Ehis inventi)on is Hig epeiakiented amwosptinkmisneyale Mrm&aﬁ)w@éﬁamb deaning tiiushengioang clﬁaning
ionization). Durj . CyC [ ' ind.contaminants an

pollutant in the igﬂr%z%?grﬁ] %%Zhrﬁﬁ@rﬁg%ﬁE%ﬁeri%g?%higéfgg%i%a(fﬁ%%%?%gg%{%haned and filtered ambient
air 30 (18) is passed through the 2"d conduit (22) and inlet conduit (24) into the ionization chamber (10) to
flush out the2@orR&iiviain®s BRE8 GRIRTENYS WmidtEn RRESEREE D NEMB @libtkdtles (46), the ionization
chamber (10), the RID (40) window. After the ambient air (18) had carried away the pollutants and
contaminants frun the jonjzaij er_( rigght leap) ing) egycle, ambi ir (18) in the
2"d conduit 35 (2I E ﬁov%%i#ﬁt‘e%%é%n@m@le% é(a%/pgﬁ/elg 30?%%(%&%&?3%@2 Egng\\éit‘%g)ﬁﬁgﬁeﬁ cleaned and
filtered ambient 3??’@%8&/%5@%8\%%%%?{ N 16Y, '8 e aliPHRBIEY APYSEY remaining in
the ionization cheeaberiidoy willdieniksigadarephaniey (6)lutants contaminants left on the surfaces of the
ionization chligmber (10). Through this continuous cycle of passing ambient gas (16) (measurement cycle),

ton clgymber (10) Through this sontinuous cycle of passing ambient gas (16) (measuremen
R out contam o toara BEEAS i oo CMber (10} ToTMES by S oA ation Aycie wherei

pollutants and cBNERRalRs aré/HR ¥ SUrRhiHY igrf-Skid ey ERPUR BBRRAINS YRS cdminants are
not given any oppoutairityliterseatitieontthehoelettrsaleisnt4 @paftbRaDd (4 awirfdered Agirsuielo, theyers of
pollutants and cemiasninaerand-nod)beraowsside: hpdemsited avasudie glectrodesidd®), walls and RID

(40) windowsyity g, riatin, haTiben . AR eRRslng lavenf Polyaals andgontaminants

formed on the electrodes (46), 10 wa wind e lonfzatio can thus be easily

removed. In this"FHGe PGS AATRNREIRENE sBn s RN RIBS(E) de MR ROL RV O BAE to give
accurate measutimahtsa SHitectindyiol (@R ritsanatl contemiiantsharebalwags fistedtwaves this ionization
chamber (10) witlrtke inflow pheiganesbandritteied gaabiest aléidl. thadmuzatianchbpmbandl0) is

ey et Ui LIS AL o AN B ISiERe UG g ecessiy Lo siop the
operation of the RID (40) device for maintenance, in order to clean t%e RID (40) window and electrodes
(46). The op?ération of the auto-cleaning and auto-zeroing system (1) will be illustrated by reference to Fig

3, 4 and Fig 5. Fig. 2 shows the auto-cleaning and auto-zeroing system (1) of the invention used
with a PID device (40).



20 Fig. 3 shows the flow of ambient gas (16) during the measuring cycle in the operation of the RID (40)
device. In the measurement cycle, the continuous operation pump (48) will bring in ambient 25 gas (16)
through the Pt conduit (20), through the 4/2 valve (30). The ambient gas (16) passes through the inlet

conduit (24) andrsiaighit dntgathenionizatios Qb@%i@@ﬁ|ﬁb0hM@tﬁcbﬂzm@ir€gaSs%ﬁﬂ:$l€I$@GWrQﬂeSS takes

place. The ambigntgas (tﬁ% dags.g 1%? SaHHBH hz@%Yn& eé@;@ Q(% ﬁﬁéé@o%'@%gmgn&éa Jalve (30) is

turned on to bring the ambient as Inlet condui As_30 such, the

rou e Pt co
ambient gas (16JRSHE b 1HEh Atﬁ)ed"‘étﬂ@éﬂf‘a g\? YRRy l?ﬂ%%%d?eﬁ'f@w?e&@?es &R, UrRGws the flow of
ambient air (18) @udniy @, cledrampighusaingBrintte in #e opeiiti@a)of Ave2avavec(@@ninrettesauto-zeroing

system (1). 35 ABesilbwe ARBIEHIgERAbEICIRotN@iGVahe (SRhirsnitonedis aonaret iy 23d conduit (22)
for ambient air (%SM{ kS aTE\ﬁ SRk H’Mh’?l y%aﬁ'&/&‘ HHB“%A“%”%W hrings L RiIgHLY (h8) through a

cleaning chamber (12), which removes all air borne contaminants and gaseous materials in the ambient

air (18). The cleéﬂ’l‘g@%’i‘&fﬁ@i‘%ﬁ(ﬁ%b‘?én‘f’aﬁy(%ﬁﬁhﬁ'néoé“'ﬁaﬁ%’h&ml"(%)(ﬁﬁ)én J2EsBLRFBLYh the inlet
conduit (24) andlBlartisespnizatioh chameni(d 0yheonfiaskilautearynmyeerilybfonsmerbiodotamsdand

contaminants whigehayensgtiias osotheelesijodes d6)atbe MM Ohmbisawaand dherigniz@tion chamber
(10) itself. Axjthese, B{?(}Wtéﬁéﬁqé‘é} NEYRINALS A8 | éﬂgzéﬁm‘?&néﬁ%&ﬁw&smﬁw moved and

carried out by the Fcéiito cleaned a |Itereda ient air Ing Into the ionization chamber (10), and

out of the ionizafi$h ER%PBEP (115, PRIFAIGH 8 BREWk %‘ﬂﬂf‘(?@) 'Qﬁ?oﬁ?@ﬂ% §ptkdR cBifn&étor (32) and
eventually into thehapeR) Iiwkivs onarates altrsnadieiiants atidvearissageants areifuishesd(det o the

environment. 101915 shewdsith@dipwinbamkientaiz4d§) duringsbe aeasingwiemaatian) cyete in the
operation of the auiq:s ‘FL‘?#&HP%?”B@Q&B?Z?{ O'é?Qaﬁ¥8te£HoKl}r|Néﬁr W6y ?éﬂ?ﬁl@?iﬁ@!ﬂ%i gle, the

auto-cleaning and auto-zeroing system 5 moves to the cleani (?é}onlzatl cle. The 4/2 valve (30)

is now switched $0"a8hheet 1% W"comﬁﬁt@?) toatRRhYIRASE dBRalR Esyicerts )c ntilSBu¥"Bperation
pump now bringsoiricaniisietat aind ([1@tantughitihehavd setigditqi2 2harrieritoddre(43)ptssiouragit (29). When
ambient air (18) daapassi(®fHRUIID (36)biiRess. CeBEUihe Imbraspiteloanecobicht) allows ambient air
O e o (Liehlo e salalinsills RBFAlanG"a ?BZ&#&PM%HP (d8pagd. In the

meantime, the ient air (18) trapped within the joniza on c rom_ the cleaning (flushing)

cycle, is further ﬁ)‘ﬁ%ﬁ”yrﬂ?i%ﬂa\%ﬁ'bﬂﬁ@tré@%w fBIRRE 5 RutdAts ARRTY R HiRNES t8R¥s advantage
of the fact tH& oizoite theapdneafainaed frard 02lbtpetectrival dischianigstiendhaynaeti¢hobf Higvirenergy

electromagneticiiafigdianedt is lnpvwntteaterstamrRleririead 2 aqui@ment generate significant levels of
ozone and this is true of devices using high voltages, such as ionic air purifiers, laser printers,

photocopiers. Thus 02, present in the cleaned and filtered ambient air (18) remaining in the ionization

chamber (10) Wlﬁ'ﬂ'?fﬂ@fﬁg iGHL SRiGHSR B B RAIEP TS (1B LRI NN Ph&%6zone formed
in the ionization Eremdaiu(tl (39paizenanrd ieniatienthiasedéfliy depolsireth@oysimall quantities of pollutants
and contampmants left after the measurement cycle.

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-pass 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



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 RID (40) device can be assured since

all air borne pollytagigrangdic@atamipants ake 60“}9&&&@&@8%@6&@\@6 bm@qa@m.(éhr@ugw&@hing of air

b tami d
cg:l?aerr?ﬁlr;r?trg)lr;%gh e%%%“uég?ﬁ %ﬁjﬁéﬁ%ﬁ&g 5 Wlndléqv(\slj %E\%ﬁ%@%ﬁ@a%&grﬁ ambe %LO ‘?he inventive
auto cleaning ar{ﬁ'mg SU8Ig §'i’eﬂ9t(1(j°'ff?é?5@§7t§vllf‘8wgt‘%ﬁc@ tH@“H@E%%&WWéI&ﬁ bing the

operation of the RIDVE40) e\doedoizaliearrydeanthateiimterigifeds et dévorntinaits eadviowystem has
auto-zeroing sapabiitydorniE A EYS)ER),is ¢appbleaitsisingithererardas state abthejicleanggyand filtered
ambient air (18) {0 carTy tﬁ?“]%oaé&ﬂ r%H‘Qh%t 8%%%6589 HEeSYClo T PRISIRGoR NEJIBYENTNE. g} uto-cleaning

and auto-zeroing syst use comprises a COI’ltInUOUS operation pum a 1st

conduit (20) for 8516%@%‘35% (189, %Pﬁﬁmltv(ﬂzﬂ%rbﬁnﬁ'm%r [28)°% 8%ﬁﬁ@cﬁ%b F(12) in the
2"d conduit (22) dectrensov@bpfvesiborne coRt&divdntownditiasdbesomeatiormhamhhatifieadand filtered

ambient air (18) @W@raéb&,i@aim@ndfhpmb@h(leAn@rddraaﬂf{aamswaméS&) fes Huwebieithesyambient gas
(16) or ambignt W£||§1%)S.H“$ﬁn%°&'ztﬂ8‘?5h%ﬁgﬁb%r fonflav Oéea f@” AiA8) 18 hyspass the

ionization chamber (10), via a splitter connector 32 mo Ing_continuously romameasurement cycle to a

cleaning (flushln@?%etﬁﬁgqﬁ H‘E?éélfﬁﬁﬁ'ﬁo?ﬁ?éﬂ 1) KRB &gy @%‘%&V&ﬁ&.@ﬁ%‘r Wotkihg of
Preferred emboditngnte Inesseremiontsth8iRiD (0 aetdnts opel atestapimdntisoasty abvaysaiuseethe flow of

ambient gas (166uA8fdﬂﬁqdb@éinearEaé,rﬁb@r contiaupusopRtalion elktirR U4 de\ieniwil gause air

borne Contam'”wje"lﬁé’ RALLRN %Rﬁe? (%BEFLSO' oM the e eleet [é’qﬁe%(%@ ABRBIR ( %)d""”do"" and

even the walls Ionization cha e operation 0 the RID (40) device would have to be

stopped for Halm%ﬂ@@'ﬁﬁd*}ﬂ@%If??ﬁ@'f‘%lé%@&ct%s%hdQeSfHBsg‘Eo?ﬁﬁFﬂﬁ'ﬁﬁn?g {5 HotRants, and
then have to be devealilivateariefanecheing gt tbadkantthe fipaiién. vE@6dBy iandelacirgem(4flto-cleaning
and auto-zeroing system (1) to bring both ambient gas (16) and cleaned and filtered ambient air (18) into

the RID (40) de ; ssity. for e and. f 4 vice can he
substantially ell\rﬁ;ﬁng?é%emi%fgﬁé%ti?eég fﬁ% ?:;Qg Haﬁutfge%%%%@%% m %&Qépgégfé AR

20
Fig. 3 shows the flow of ambient gas (16) during the measuring cycle in the

operation of the PID (40) device.

In the measurement cycle, the continuous operation pump (48) will bring in ambient

25 gas (16) through the 1% conduit (20), through the 4/2 valve (30). The ambient gas
(16) passes through the inlet conduit (24) and straight into the ionization chamber
(10) wherein the gas measurement process takes place. The ambient gas (16) does
not pass through any cleaning 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

11



30a Pt 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 RID (40) device;  a 2"d conduit (22) for
ambient air (18) which leads from a cleaning 35chamber (12) through the 4/2 valve (30), through an inlet

conduit (d24) andﬁit&@dhgnifbmaﬁ&iomehmnherz(“l%mlﬂne(ﬁbmq@mod@égeﬂmg@ammrﬂétadmﬁﬁt(l(Z) t)o )
remove dust partigles, other.air. 0 o] sequ i i ir (18), thus
13 allowing cleét%%d&;%o' %téﬁgclp @%ﬁ@ntugﬁ%ﬁ%ﬁ:@én{?j&ﬁg 2" §8?d%itgg§)%%%(r§ie%§lﬁng%%to the

ionization chamBEf CHBRHRERIMNED) RKASEIES 499 VAR e(8BIWRH QoWE BIRLERYELOM 6) [through
the Pt conduit (20 otheleianiedtiand dilesneer dkobitasifait{ 18)eftbravdhians 2dddcordaniti(22)} tarenter the

ionization chambgyett) Pfrea, RHAsE Rhdadca ar cClempestanstiiiared ambignhaindils) fibsaugh the 2'd

conduit (22) a”daﬂzg YL AR %}f'%%’ﬁu%ﬂm%“IL&?%tﬁ’oﬂiég%ﬁscﬁ%ﬁ]t%?ia%élorbﬁ@a&qfﬁ Ha(10); and a

splitter connector (32) leading from either an outflow conduit (28) from the ionization chamber (10) or from

the by-pass contilit{89), LRIt AL e pem e iomaciieida@in § e dh ZirBlitist CBREER (26). 15 The
splitter connectdB2323rallcaventusfiointof teloieant gastiiiteparr@mbiesaik(rgy fra thetdonization chamber

(10) or outflow oframbiesd ant(18d paseNGrdhakgh the 2"d conduit (22) and by-pass conduit (29). a
continuous ggeration 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) 0P ainBIONEGHE (1868 AREITEhi 2GR HERh P 1052 Q5 EREN A PSHEAR air (18),
through the 2"d terehsita(2R) dritebsypasieanind uin( 9)teazypipasgstam idhization chamber (10).

After the cleaning (flushing) cycle, the auto-cleaning and auto-zeroing system (1)
15 moves to the cleaning (ionization) cycle. The 4/2 valve (30) is now switched to
connect the 2" conduit (22) to the by-pass conduit (29). The continuous operation
pump now brings in ambient air (18) through the 2" conduit (22) and into the by-
pass conduit (29). When ambient air (18) is passing through the by-pass conduit (29),
the splitter connector (32) allows ambient air (18) from the cleaning (flushing) cycle left
20 inside the ionization chamber (10), to be trapped. In the meantime, the ambient air (18)
trapped within the ionization chamber (10), from the cleaning (flushing) cycle, is
further ionized. The removal of the recently formed pollutants and contaminants takes
advantage of the fact that ozone may be formed from O, by electrical discharges and by
action of high energy electromagnetic radiation. 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 pollutants 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)

12



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 plageebpitatithaivdzatiarehaebecdddy torsefipebvely gsaming ankientgaa(io) or

ambient air (18) thr t -C ' to- iRg. Sy . dj e jonization chamber
&Qvf}HQBr Q‘Fe%‘ﬂh% &%%&’g@% |ﬁ%ré’dm%r§ .ﬁ#@%@n@é’?ﬁ (%%%ceem HRS! %\gﬁt?

(10). The location of the continuous pump after the ionization cha IS to avoid gas memory

effects on the 3351eY SRS ThaiBRalS" ANBIRIAISERPRPE) 95 4R BRAFFIHRS ai¢ OREREES and
ambient air (18) dsdifitievad motient dic Okl it ¢22Y. Aurbitrteafi(d 8) Byenowghirteroysit aleledering chamber
(1? to rng(\ae )&HebQHUSrﬂUé?t aatréieleamiﬁ@lllaw;?@ati@m@ ?@ﬁs@@ﬂqm@malwhef@remasgdog through the
2"d conduit (22 i ir IS fi c rn lonjzation
chamber (10) wgsotcﬁg?%%zg y%al\?éﬂ ?f‘O gﬁh%gg%g?ﬂngﬁ%r%r g% a%@@%ﬁpé@dbgﬁ?e%ﬁn |§Ont air (18) to

remove air 5 bof®diist parthAeL Gt Raier 138 Bk e8us RIS mBleM&id (18) so that
only clean and fittn@ddt 422k firereethey fnitativiromantsetaOantS Hndleaswpigs chateiiads (2)than be a

filtering chambetka e Ay gidroandidHstMarte)esidellviantsnaad Hthasgpsequs naterialam the ambient

217 (18) 50 18 Qe VP36 A B SLRAALARIER (IR \2Biasam SOAMRLL6) Weol B SERA Chamber

(12) can be an air purification chamber which uses a combination o ahd chemicals to remove air

borne dust partiCREMPIIGRAREGAY HAY Y REBUTY MatERHR - BRe S IBNEAIPT18) 8 Bhly clean and

filtered via a splitter connector (32) moving continuously from a measurement cycle to a

cleaning (flushing) cycle and to a cleaning (ionization) cycle.

15 Detailed description of working of Preferred embodiment

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

eliminated. 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



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 RID (40)
device. The scrubbing agent could contain chemicals in liquid form or solid form or could 20 be a

combination of both. Thgeiigmitalsdypicrlliured ambrinixtyLe)absidiear astivatedsaihon and anhydrous
calcium sulphate. The &Sr&%@aégm r may vei&aﬁi@i%gmfz)@poaﬁ)nﬁe of @Er@l&)o remove the tiny
. ) er | N .

pollutants and contaminants in the"ambient air (18). The air purification’chamber is a'combination of filters
and chemicals, to rem8§¥%r 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) The 4/2 valve

(30) operates;continuogisly andaigeall@o)-whichashia@e ofapurengaas161 Gindigthenenization chamber (10)

of the RID (40) for me%(?%ﬁ]%m%]of@ng@g@éﬁg &]Tﬁt)eli%%feéﬁ?ﬁet& ap K%e@i#;?mg% cyale”; 35then

passage of cleaned and filtered ambient air Into the ionization ¢ 0) of the RID (40) to flush

out the air borne contafAUALAhdDSHIBIAE RN HLFEATERE, FEPhEGitH f5¥i%ation chamber
(10), referred to as "clednitepid e ditepdembiand ahdhd) dbseupd ohel@¥rraduid IMexed ambient air (18)
to by-pass the ionizatianeh ghaughenéls)palowsnaurxyas o bithasnthicohrktck8Lramesning in the
ionization chamber (1Og)l&r51r.omc}he cleaning[flushing] cycle) to be converted to ozone to remove the newly
formed pollutants and contaminants on the electrodes, the ionization chamber (10), the RID (40) window,
thereby removing these pollutants and contaminants from the electrodes, walls of ionization 10chamber
(10) and RID (40) windowp!Heisciz nefierdd2)d ees!ind elaerin g o zatiovtloy clerdiitdad) erseen that the

continuous operation pHEaRAABliMoEks QU theseEeytledie by-pass conduit (29), to a
continuous pump (48) and then leading to an air outlet 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, pollutants and

other gaseous materials before passing through the 2" conduit (22) so that the

14



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); follavied byr ugleRnimgré@nizatierRhayelpdraisifilgrae an-alraneraméiend)air (18)
by-passes the iqpiz 19051/5%%)%0?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 RID (40) window, thus cleaning the interior of the RID (40),
particularly the eleetrrdesn¢id)aareRID2)48)wintlow. AU’ dhreratitrier raicdPrizcessoevsorttirols the

operation of the RNt RBNHS (48)ithameparationoiRuteweaniaiiunctian ahiwntnyeniise system
through operations 595{% @é&’exa'vrmgmoas%&@?sn?g@wm tc%ﬁlseq?@ning (flushing) cycle and

cleaning (ionization) cycle as well as the auto-zeroing function of the inventive 35 system of the RID (40)
device. The microprocessor also has the electrical circuits for operating the following:- a lamp driver
circuit that drive$haecleanirgmiranabsiad Pricar dircuit thatitrivemthieebids ermeoede(d®)re sdusie driver

circuit that drivepdhrisgnsRIeGEOdad 4heBgRsEBRsHHNEr Sk CIit Hhahdbvas the coninupsaperation

(48); I ircui Iy 412 valy )R {2g,chamber (12) dri ircuitwhich dri
Fhuemc?eaningﬁ%aaéjﬁgﬂrr 1%?[9@[%8@?%”%% I%V%%%a(%g ﬁﬁ nﬁl@gp@g)c amber river circuitwhich drives

which may be a scrubbing cha r a filtering chamber or an air purification
chamber ; and an auto-zeroing measurement circuit which carries out the auto-zeroing function
The cleaning chamber (12) can be an air purification chamber 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 ambient gas (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



The microprocessor may also have sensor circuits to detect usage of chemicals and level of
contamination in the chemicals and filters used in the various types of chamber proposed in the inventive
system. 15 When the RID (40) device is in operation, the auto-cleaning and auto-zeroing system (1) of

the invention would beyapgraiing aesdiniepmsly figmntheeneasutiememirsel 10) theréheaning giushing)

cycle and then to the clganing (ilapization)fycle, Jﬁa{ocesses which take place inside the ionization
chamber (10) during the me%%tgﬂegmergfgggle 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 thassagroahdittgndheadr filtaredarm(B0Y) dieliDIswitchass ot dwizatiyient gas (16)
in the Pt conduit (20) teHameeavoshrewghitbe txaierduib (24nbéatthaiiquizatiomeiiamberid0) of the RID
(40). When the ambie (16).is I ignjzation, ch r gﬂ[m! 0 jent gas (16)
is carried out through :ﬁ)ﬁ ??r'u%at)lcg%%g?c ls tﬁ%“@h%h%rﬁgégmg lggn Hﬁgf .@32 @ﬁﬁ}éﬁgﬁﬁ%&zmdow of

RID (40) where the U\PERR# 1S SA01QYSdMthe SttielEBed (D6} 0l88HIe SUYBNBANER PBniiting light
particles, or photons ofleigedey, ¢reigyzalhositoberiCiiizabeR16f EHE yisionoldwrky oeourgwhen a
photon is adsorbed byhednplctieisgane @inghriwanelesticathe Cor@eddsagmests, coipagioane positively

charged, X+and one peagtively shateth Yo AfadESUhehidnisNBIFAHORPLRCeSS) olecules are
no longer neutral and begin to éi)(r?z to the n(eggltive e@ctro‘gé o?t e 35 appﬁiedee(iec rlkceﬁl%%ro. Once arrived
on the negatively charG¥d®sense electrode, the gas ions capture an electron form the electrode (46) and

produce a current which is
It can be seen that the continuous operation pump (48) works through these
cycles:-
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



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 where the measurement current begins to
flow. With a continuous photon flow and constant gas flow, the measured current is directly proportional to
the gas concentration. 5 It is durinﬁg this ir(])nizdaltion ﬁ{o ess tpat llytants such as dirt particles, oil
particles, fluxes, waterap%{?t?cqggeé GO EPE SRR EN 'sa?:lr%ecfér[?é) iré%r?on the electrodes (46), the RID
(40) window and the iohizeadenldreanshelrit( 109t Afterstiieeasebienegatdesiie)passed through the ionization
chamber (10), it is drawn,gribY e Qqeltjiipqﬁ)&[soquga{,i{égd%mgd@)(,fjg@ﬁm fshinddhne pollutants and

contaminants which have 10 settled on the electrodes (46), inner walls of the ionization chamber (10) and

RID (40) window. Cleai¥g\fIuistbyIclMes ARG SahineIRement of the cleaning (flushing) cycle, the
microprocessor switches tieadi®) wdlae{80)12) allower amitvi@nt avhidiB) thiles dtawndkaminge surrounding.
The ambient alr (18) is b (piGa AIGHARACISAUNAAIRMGRHEZ) of NedieRRIRALAIRNDer (12) can be a
scrubbing chamber or a filtering chamber or an air purification chamber. The cleaning chamber (12)
removes the air borne ¥oAtaIPAAISHIMUENTLS0 8RY other gaseous materials in the ambient air (18).
After passing through tire aleapéngrehamnbearéiizhitthedambirioh adalld) iatnmw aleanadiend filtered. The
cleaned and filtered ar}'gp‘i&%air (18) is then drawn through the 2"d conduit (22), via the 4/2 valve (30),
into an inlet gonduit (24) and then into the ionization chamber (10) of the RID (40). Once inside the
ionization chamber %O), the cleaned and filtered 25 ambient air (18& will flush out air borne pollutants and
contaminants left1f THERHESEERY RAYEER (185 THECLnTISRHE QeI i dh e e R ERRNt cycle.
Immediately theanthdfyat afr (08RIvitaEemM iBuths therciopinaadidikgierdsed purie (48)oealyPRsg out the air
borne pollutantscarghaapéarpiopsdsdoefare theseatpelluiaats. 30 and contaminants to settle on the
electrodes (46), inner walls of the ionization chamber (10) and RID (40) window. The splitter connector
(32) is switched to allow passa%e of the ambient air (18) with its air borne pollutants and contaminants to

be drawn thidugh tR& BEHRN EBhIRMCES iﬂﬁ&%@&ﬁ‘éﬁﬁﬁ@%@f@?%‘%lﬂ??Z%‘f%%ﬁﬁW@ anGEphere 35

Cleaning (ionizatiordfcyite inestionevedelen ity ¢flexsitg ) eoptiey anslyniiero ghecawastmniasiieyeiee 4/2 valve
(30) to allow amiiefieaiticbB)ny (esenayndytie siart thencleamagdimningt@m2yels. 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



18 Ambient air (18) is forced through a cleaning chamber (12). After passing through the cleaning
chamber (12), the ambient air (18) now passes through the 2"d conduit (22) and then through the by-pass
conduit (29) without going through the ionization chamber (10) of the RID (40). At the same time, inside
the ionization chanekeriéOinSatliesmissilictoanegand fikeredambiiessraiiud) pab:nside tiriionization
chamber (10). The splitter copnectqr, (32).allows, ambient air (38X { rg}%&l ing (flyshipg) cycle left in
the ionization cham%%r ( 8) to be trappgﬁ. Tﬁre oxygenﬂln the am%)%e%r:bal 12@%?" oxidizesqgge pollutants
and contaminanf8WAK Ve settled on the electrodes (46), inner walls of the ionization chamber (10)
and RID (40) window. The 10 removal of the recently formed pollutants and contaminants takes
advantage ofsthe: factthgozrneisAaisnesolion GabyslesHicadischatgesdniths ianipatierehamber (10)
of the RID (40). @%&%QE{%&R@Q% Ged%'F%RQEﬁH%ﬁEE\%]q@pb%ﬂ%e%ﬁh 80%%%§§&%’6 ontaminants

recently deposited on the electrodes (46), inner walls o Ionization chamber (10) an '(40) window.

15 The cleaning@harbEP} 1979R4y 3AEILHS ‘B8 P IRE dihe Bfiftally IVRPBRHEPS MG Bing agent
and to alert the nssseshdliloutie tificoyzitivel ohdnbsc(lbbing agdravwallsdueldw drewrvatoeptable level. 20
The scrubbing ageantsinipashinotivesy;laaaiig chaimaeiid 2)siraeemananehamisals faiHiemadng
contaminant,and gojuintad SEBISRLAIGL N AN AIE IIOWLIBIERIE SHAAAS BTG Blsilca.
activated carbon and anhydrous calcium sulphate.  The cleaning chamber (12) can consist of a series
of filters arrange@%"}‘@ﬂ?&le 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 chanareihgan desais@mpination 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 RID (40) is self cleaning,
there is no neceSsit) LIPS BPENLEbH for TR MRRBIS RYGR 1hE RIS QRBFBEiightlyttty, the
microprocessor ten 4é g8verGifatenrdidvio @ohigntdis(§ravbendaeanédratickefiteredhdintbicteair (18) to
clear any residugrfisantaminantanthgellael Oren isdheiscianmesaime Q22N theamsiamgair (18) by

electrical diSChaquﬁlggrth%)i%QF%i%ns%mpsrm&frt%? Iz?'f"-l%ering chamber or an air purification

chamber. The cleaning chamber (12) removes the air borne contaminants, pollutants

20 and other gaseous materials in the ambient air (18). After passing through the
cleaning chamber (12), the ambient air (18) is now cleaned and filtered. The
cleaned and filtered ambient air (18) is then drawn through the 2" conduit (22), via
the 4/2 valve (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



(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 through the cleaning chamber (10) via
the 2"d conduit (22) and a measurement of the ambient air (18) is taken, for the auto-zeroing exercise.

Thus the aUtO-C|Rr’nBiB|§I affl @Bfoszesing disie sldidanimedRaRiéOnenablesthadsiHg (#Rddgrbe self

cleaning and aufp F.L mgng 'ﬁrﬁlﬁgﬁfbg?r'i}ig }%W g]i% nWHQbﬁ‘ tﬁ;{g Lopgration of the
measurement cyc eanlngz# cycle and cleanihg’(ioniz % cycle, using the auto- 10 cleaning
and auto-zeroin§’&y s‘i‘@% gy EPHS’Hl E’ﬁaWQPldEég%\%m‘é‘ﬁuﬂ@% z@fBH%‘ é‘ﬂPéﬁﬁ'@Ht This is

carried out autostatidzly(Hy) Qbﬁhﬂ@@é@baﬁiﬁb&ﬁﬁhﬂi@ﬁm&lr ([B)ethtou dinttatioledmaingectidber (12), and
p}’nlslsing _theftﬂeane@ ﬁtﬂguIii|T@é@de@fnﬂ?i@fﬂtt&iédl%)ﬂB@lihﬁrimﬂiﬁﬁi@mghanﬂb;e"&ﬂ%tf@ﬁ a:ﬁ@nﬁeuouks] period
Oorf Ccleaning t1or ro I C S ert e

én@z R4 Bﬁ‘ﬁe{g%&{ﬁe@?&% %'BW% L g agz 3R él'é%mg‘gdﬁb)

cleaning of the i ation c am re may be a reqwremen tore-zerot n using this

invention, beS|d§¥,°F‘?o'Fﬁa\ﬂn@?docﬁ‘%?ﬁ'ﬁﬂtfgelﬁ@%l Q48 b eRRAHINY QY ARSI HEBPERE &llto-zeroing
function also alld¥? thié ueedizese-theropdietRID (40Y Tongisinerdhswitcthelgas srtésslrometiteis accurate.

This 20 auto-zergirgdneaspemeat wansiesk ouk ynibaisicrepipeeas)akop e-aejaingioambigat air (18) is

passed throygh fye ¢Jganing, chain ?&@%M‘Beﬁﬂﬁa% g %ﬂﬁ%ﬁtéﬂﬁ%éﬁée[&% Q&Lamggg ’%‘? Prf%;””ta”ts and

impurities, for a precise measurement. A new zero point measurement is then taken eaned and

25 filtered ambid?tlalP{1839Rete |Eﬂ‘i”2%\‘ilgﬁ"ei%rm5§ BT THAFES P0G XUFEHRY ARRSE introduction
of an auto-clean(h@) ahdtheitel2dAdingrogsienenél ffouitedhin ube oingaionveieaf80J1Q) riagartitsient cleaned

and filtered ambjgnt@ht{k@Hidehth@inants recently deposited on the electrodes (46), inner walls of
the ionization chamber (10) and PID (40) window.
15
The cleaning chamber (12) may include a sensor to detect the efficacy level of the
scrubbing agent and to alert the user should the efficacy level of the scrubbing

agent falls below an unacceptable level.

20 The scrubbing agents used in the cleaning chamber (12) are common chemicals
for removing contaminants and pollutants in ambient air (18) and are known in the

art, such as mixture of silica, 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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ionization chamber (10) of the RID (40), the RID (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 a second embodiment of an auto-cleaning and auto-zeroing system (1) without a by-pass conduit

(29). Fig. 7 showisothyn flow efcambicsri-aasn(160)diing tre neasirqmgnihaycieriedber-anenatin of the
second embo"”ﬁ%@%ﬁﬂiﬁ?ﬁ %Htt?fa%'?@E&Q@@”@r@kﬁ@ﬁ&%&ﬁ& S '%éa_%ﬁﬂg- ﬁPéh&W&éf&% igy of ambient

S
air (18) during the cleaning cycle in the operation of the second embodiment of the auto-cﬁeanlng and

auto-zeroing sy&MmaHe291Wie sEEIRY SMEBUIMENT th&'OhrRARES tHREeRNAFAPAIVE (2B &R not a 4/2
valve (30). Also ¢mattirgsacordieratyodionent, there is noby-pass conduit (29). The 10 configuration for the
second embgagiment is as follows:- a 1st conduit (20) for ambient gas (16) to be measured which leads to
a three way valvg (34) hefore going into the ionization chamber (10) of the RID (40) device; 15 a 2"d
conduit (22) 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 pollutants and other
gaseous materidlgstrosstlewthgf cleitinetieaanchfitteredsamisisat adp€lBloo ehtetithetieaseraagnalve (34)

before goirflg iné@;me, iwé@aﬁw(ﬂham@wc@@) Qflﬂle(dfé@i(@()&(dﬁ%d{é@m)a yere Wayhyalve (?éb)tgwh)ifEh alrllowsd
passage o i N.25 the 1s it\(2Q)] or i [ ir (18) [in the 2"
conduit (22) mté?t%tﬁ%:ﬂ%%o%[}(ﬁ%em ﬁé&r' (%%?%'?E[J#% R%}ée(fggfﬁé%ﬁcﬁ %%é gﬁ(ﬁﬂ ﬂ;&(?o?\%rﬂéué operation

pump (48) to cy@REANY dRSHURTBRERt A 18) B8 anie At YIL (58 1dbe FRBUUMEY thRATRSNe
auto-cleaning arthaigts-zarGiay dystaim (e isteatriedichiraltieyn Bharabérias)rigeforecrernedirmgdhe ambient
air (18) or ambientgasachbrfiam the inizaitonchambahekber (10) for a continuous period of
cleaning for a period of time before the micro-processor takes a zero-measurement.
15
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 dismantle the PID
(40) for cleaning and maintenance, the auto-zeroing function also allows the user to
re-zero the PID (40). Thisis 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 a second embodiment of an auto-cleaning and auto-zeroing system (1)
without a by-pass conduit (29).

20



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 1st and 2"d conduits (20,22), for
example, two or more pairs of 1st and 2"d conduits (20,22). In such an embodiment, the first pair of

conduits comprisgyof ashsiveomeitiGa)dioraapbitngas1 6 @uang Qh%"d]@@dﬂé%é?ﬁ)ﬂ}@reambi@ﬂ air (18)
and 21 the Seccafa;sg f%@%ff GRRQUItS EOMRERG 0L & dﬁﬁ%anes @an.ﬂé fﬂ“t E&?&éﬂ}@ %%Qk@n?"d conduit

(22) for ambient Another configuration could comprise a p palrs of conduits, but all pairs
5 of conduits coftél share a common chamber for removal of air borne pollutants and contaminants.
Another configuration could comprise a plurality of pairs of conduits, but all pairs of conduits could share a

common con§nuagyissopRsAt NG UmR- d0dnmng siesosire iy afeytshampediventmeldhedivention with
reference to the Sceamp g%n n%ggymeqﬁ,ol't EJ%L% HQQ‘EF@ Q]qj tggttotggréﬂy évé%?ﬁ not limited to the
n

precise embodiment as described herein, and that various c anges and modifications may be effected
therein by one skilled in the art without departing from the scope or spirit 15 of the invention as defined in
the claims. ADVIANTFASE@ SSREPFHTNS OF TaE |N\ENTO NGhealve €3ticmalioive #He vdvtinuous

operation of the @4 (4Mosimee ithbaseseh2ehmieairioe: capakility and aytpagereingieatore. Tie auto
cleaning anq@u[i%r%ﬁ[% g@fg;etrmsge)cgp%rg;;%gd iminates dawn time caused by regular maintenance of

the RID (40) to clean the ionization chamber (10) and to re-zero “the RID (40) before re-commencement of
use. Maintenance costs are reduced substantlally especially in critical gas measuring applications. 25 30
35 CLAIMS: 1.An aut@-cl&antagdaiid @01dor eavipignsysaerti§l idobeiseeavitred Piied-leatigation

to a three way valve (34) before going into the ionization chamber
(10) of the PID (40) device;

15
a 2" conduit (22) 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 pollutants and other gaseous materials thus allowing cleaned and
filtered 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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Detector [RID (40)], the RID (40) having a Pt conduit (20) for inflow of ambient gas 5 (16) to be measured
in the ionization chamber (10) of the RID (40), during a measurement cycle, the system having:- a
continuous motor to continuously operate a pump (48) to cyclically draw ambient gas (16) from a source

of ambient gas (he)seeanbipint air (a&)dfmén dopipesenyiroamentoaua\edorsliraaidiiw ghambjent gas (16)
or ambient air (18) r%[o e, b%r?]ﬁgin 59%%&19} } 2"d conduit (22) for flow of ambient air (18); and
12

a cleaning chamber (12) whic oves 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 motakretfrishooligwhtioorreudntaminisatRapdrpiiutbapassnothedoitationtchurnbies (10)

originating frgm @Jﬂecmimai%m agnie Nk gasn{he) deringthernerRswEeMeant y®emed pillignauto-cleaning
and auto-zeroing g(t)ﬂ (ﬂg use with a RID (40) as claimed in Claim 1, the system further having :- a
valve, which is a to direct flow of ambient gas (16) or ambient air (18) into the ionization
chamber (10); 30 an |nIet conduit (24) leading from the 4/2 valve (30) to the ionization chamber (10); and
an outflow condé@it¢8) teoofligficticof apulsiersoguwsi{d 63 grluiatibionpaiis(18) @bflats theticiization chamber

(10); a splitter conneaiRitt32dunhichrallpwsamitessnaiud®) tpdrpapsdmg.ionization chamber (10), and at
the same timg, it allows ambient air (18) to be trapped within the ionization chamber (10). 23

characterized in that the cleaned ambient air %%a is drawn by the continuous motor through the cleaning
chamber (12) inf&1¥ 24535 RaiYEH S Bt BBerﬁlt PAURRoUgR JBEFENEH & tHE 4/2 valve
(30), and into thedenmmatiyin e lkanwings, it is to be understood that the invention is not limited to the

precise embodiment as described herein, and that various changes and modifications
may be effected therein by one skilled in the art without departing from the scope or spirit

15 of the invention as defined in the claims.
ADVANTAGEOUS EFFECTS OF THE INVENTION

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

22



5 (10) 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, said air borne contaminants and
pollutants leaving the ionization chamber (10) via the outflow conduit (28), through the splitter connector
(32). 10 3.The agigxplganing and auto-zeroing system (1) for use with a RID (40) as claimed in Claim 1 or
Claim 2, having a 2"d conduit (22), wherein said 2"d conduit (22) leads from the cleaning chamber (12) to
the 4/2 valve (30). 4. The auto-cleaning and auto-zeroing system (1) for use with a RID (40) as 15
claimed in Claimt1 o%lﬁﬂir?'ﬁ',eﬁﬁwﬁrégl?yfﬁggéo%oﬁyﬁt%ﬂ)séﬂﬁ $55-p 40 cBnEHRIESNENY ambient air
(18) from the 4/Detacter(IDIEM]2 tHecBIRI(AOY PRYinso ahat axervieint (@M (L8)itfipwassathbi¢ohigasion chamber
(10). 5. The autqieleaning andaauieuzarong sysatodl)damuse Wit arRiRe(4@)pagef) alained in Claim 1

or Claim 2, ha""ﬂ%&‘sﬁ%ﬁi&ﬂ%é najor %cg,&gmtiﬂg\%&ly operate a pump (48) to cyclically draw ambient gas
m S (16) !

(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 cyclasconBBuauneasiore mesrintipolaishyllopesaic e apoleaitddy (flushittigdlyydi@nfollowed by a

cleaning (ionization) cys®id \yhered) iemryclectiaesmdaibierd. Jdte(ayterclpaning and gutenzeroing
system (1) f?6 use witt}%FglR/iggf gﬂ;./ing a cleaning (flushing) cycle as claimed in Claim 5, wherein
during the cleaning (flushing) cycle, 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 ardvfilteretd adiisigntfigiv (18) dmbisbuigfreiithercleairgt cRaniBrifi®) treo the 2"d
conduit (22) and said 4/ivalye HhdRe(ades to direct the cleaned and filtered ambient air (18) into the
inlet conduit (24) to enter the ionization chamber (10); 5 characterized in that the cleaned and filtered
ambient air}%{S) in the ionization chamber (10) flushes out air borne contaminants and pollutants in the

ionization cHamber (1G) SrighaaHG FehthdWhFatBR ertahst8nYes (16) during the measurement cycle.

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. The auto-cleaning and auto-zeroing system (1) for use with a PID (40) as

claimed in Claim1, 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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10 7.The auto-cleaning and auto-zeroing system (1) for use with a RID (40) having a cleaning (ionization)
cycle as claimedin Claim 5, wherein during the cleaning (ionization) cycle, the system draws ambient air
(18) through the 2"d conduit (22); said ambient air (18) passes through a cleaning chamber (12) to
remove 15 impurities from the ambient air (18); so that only cleaned and filtered ambient air (18) flows out

from the C'ea”'”&%h%?@ﬁ?éd(%lﬂg{%@%@ ﬂe‘aogg'd%ﬁ?%hr (19 is %?%%4/@"?}%%%9&&8?%8@#0 direct the

cleaned and filter lent air 20(18) into ass conduit ( assing the ionization chamber

(10); and the spii8r¥dnihe ctBle’('@Wa? %Mb?ér‘l‘?tﬁlr%)%ron‘i%@ﬁle Iy Hu8KIng) ey &l ieft inside
the ionization cheamdér (240 Yhtouge trapddnathirethid iciedfion ehdnitier EOpnZBtiberetpratewing the

cleaned and §lteey asnhight ajud18) bapreditiadarizatippothamban (1) aftesatin cleaning (flushing)
cycle to be ioni aﬁqé)g éﬂ]%t% b9 ne qﬁg% dga S, gn%%lMtaq;g g%‘%o?zﬂ% Iqﬁg%@ﬂ%%&{:hamber

(10) be remove e auto- c eaning and auto-zeroing system ruse with aR having a

cleaning (ionizaff$H§ cﬁ@l@ ;Y B%ﬂﬁe‘éﬂﬁa@faﬁﬂt% %BPgHﬂaHE?rn'ﬁj"fWQ RERMEFEONRRIS ERe, the
splitter connectofiq 3P adlaiipvafiobduité2ebntaretohithe sntitpotionaettdIze flushed out from the ionization
chamber (10) which then pass through the outflow conduit (28) into the environment. 35 9.The

auto-cleaning, ang a%ﬂezsn%n&em Tl RS 4 é}ﬁxgh 93%”? fﬁo)fmé%g %}&Wag'”ﬂlﬁ?@l@%ﬁ’”) cycle as

claimed in Claim 7, wherein during t e cleaning cycle, the splitter connect allows

ambient air (18)?%WFﬂ1é”clgé?r‘ﬁhé BuSIANG Py R R %sﬁ@‘ﬂ"{'& @ﬁ)zei‘l’%‘ﬂ%ﬂa?ﬁl?e% O‘)Ot'de'é trapped

within the ionizati3) lehdsniven 2the cleaning chamber (12) to the 4/2 valve (30).

4. The auto-cleaning and auto-zeroing system (1) for use with a PID (40) as
15 claimed in Claim 1 or Claim 2, having a by-pass conduit (29), said by-pass conduit
(29) taking ambient air (18) from the 4/2 valve (30) from 2™ conduit (22), so that

ambient air (18) by pass the ionization chamber (10).

5.  The auto-cleaning and 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. The auto-cleaning and auto-zeroing system (1) for use with a PID (40) having a

cleaning (flushing) cycle as claimed in Claim 5, wherein during the cleaning (flushing)

cycle, 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), allowing the cleaned and filtered ambient air (18) to be ionized and the air borne contaminants and
pollutants deposited in the ionization chamber (10) be removed. 10. The auto-cleaning and auto-zeroing
system (1) as claimed in Claim 1 or Claim 5 2, having an auto-zeroing function, wherein the auto-zeroing
function is carried out by passing ambient air (18) through the cleaning chamber (12) to remove all air

borne impurities, and thgy ”H/%UQQMQ%%"%&&%%%“&?ZJ.H&FP the dsh sl igrd e A e ve (50)

and entering the ionization chamber king Of a measurement of the cleaned and filtered
ambient air (18). 10 115k 'Hl?tdrﬁéaﬁfnﬁoaﬂﬁ”éafé %ﬁﬂﬁﬁ o PR S8ETHRREH I Claim 1 or Claim 2,

said system comprising:- more than one 1st conduit (20) for flow of ambient gas (16); more than one 2"d
conduit (22) for Hnuvaetanddent aia(18) eraheal thed2 theeaduihbieh: havinen ehambaiiigaiRimove
impurities from acm%@rg uag{c(gl%s%g re éﬁ%ﬁﬂﬂ%ﬁér\ﬁﬂ}j{ﬁt@% giGdhan |R”ﬁ1§plb‘l§?{aﬁ8ﬁ‘”e‘3t°r (32);

25more than one conti motor; and more than one continuous operating

auto-cleaning aﬁ&aﬁERSrzg@lﬁﬁ'%%{@% (rpfer P W’fﬁaﬁqﬂlDC(%O?”iH'@'ﬁllﬁ%?) @1@) T‘\‘é{{ﬂﬂg 1t conduit
(20) for inflow ofregapicaneiscy®) to be measured in the ionization chamber (10) of the RID (40), during a
measurement cycle, the system having:-  a continuous motor to continuously operate a pump (48) to

draw ambienf 35gas {16).fiQ) rce o X n onment, a
2"dvt\;ondullt ?QZ)i‘%rfﬁ\}?og eﬁ&ldaﬁﬁ le%%gg% &@@%PLR@ M‘H Q@ﬂo(%}m%\}ﬁ{yﬁ
cleaning (|on|zat|on) cycle as claimed in Claim 5, wherein during the cleaning

(ionization) cycle, the system draws ambient air (18) through the 2" conduit (22);

said ambient air (18) passes through a cleaning chamber (12) to remove

15 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);

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. The auto-cleaning and auto-zeroing system (1) for use with a PID (40) having a
cleaning (ionization) cycle as claimed in Claim 7, wherein during the cleaning
(ionization) cycle, the splitter connector (32) allows air borne contaminants and
pollutants to be flushed out from the ionization chamber (10) which then pass
through the outflow conduit (28) into the environment.

35
9. The auto-cleaning and auto-zeroing system (1) for use with a PID (40) having a
cleaning (ionization) cycle as claimed in Claim 7, wherein during the cleaning (flushing)
cycle, 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
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a cleaning chamber (12) which removes pollutants and contaminants in the ambient air (18); and a
three way valve (34) to continuously direct a cyclical flow of ambient gas 5(16) followed by a flow of
ambient air (18) into the ionization chamber (10); characterized in that the cleaned ambient air (18) in the
2"d conduit (22) igoglramniby the seiiuausimoter anisidhesthes) twaevishigetBahdntadiae ismiration
chamber (10) to St ArRGTA SANEGRREAIS A PRaRS Ihdhporierian shaier 10 (10)
originating from the %ﬂr?ﬁggtio% of%ﬁmb%ent gas (%ﬂgurﬁg tLﬁe Imeasuremeflhﬂt)acl:ycle. 13. The auto-cleaning
and auto-zeroing system (1) for use with a RID (40) as claimed in Claim 12, having a continuous motor to
continuously opéfate Tagavtp clEa(R) aoddrain-zarivigns\ien( 16) dronransduiteCifiambient@ais (16) for the
measuremens obtheianghiealigas(dify diidnenawnersy Baentcysicydiaigialy aampansaingls) from the
environment to ;J)gél@haaga%eﬂ{ ”&Ir Bjay tstﬁ‘é‘gl&?ﬂh‘éac%%ﬁeﬁ'z%é?'EHZ%HM“%ﬁ“Qﬁrb()]rgé during a

cleaning cycle. 2 . The auto-cleaning and auto-zeroing system (1) for use with a RID (40) as claimed
in Claim 12, hail§*48&aAity BsRIRreiReRurify the EeHRIRgS dECRAEYL{EH YraiesHebient air (18)
through the 2"d eamel(30[22d enteiidantisielrnartidB)padseibroudghedatioaning cheasisemEl?) to remove
25impurities frorgrthe arMientaia (li@rse thatienhaelaaned and filtered ambient air (18) flows out from the
cleaning chggber (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"d conduit (22) to pass into the 30ionization chamber (10);
characterized inthat SN SRR SRRY APRTEMIMr BIEFR Heforf248eh Eh&rRBRr ¥1%) AldRes out and
removes the ion&zeghiirdysiere comisitants and pollutants deposited in the ionization chamber (10). 35
15. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 12, having an auto-zeroing

function, wherein the q%q-zxﬁ{g'ngnféjrleiig&%ﬁ?ﬁgsa%ro%\p%pgﬁ%@gtaég?i&%&air (18) through the cleaning

chamber (121)5t0 remove a?l air borne

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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impurities, and then into the ionization chamber (10) for the taking of a measurement of the cleaned and
filtered ambient air (18). 16. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 12,
having a 5 cleaning chamber (12) in the 2nd conduit (22), wherein the cleaning chamber (12) is also a

scrubbing chamber, whiglesargchampesnpientaic1@inas fremtaidoing contamiaarisnand pollutants.
17. The auto-cleaning gingt%-igglrQinag]gystem (1) as claimed in Claim 12, having a 10 cleaning chamber
in

(12) in the 2"d conduit (22), wherein the cleaning chamber (12) is also a filtering chamber, which filters
and remove air borne contaminants and pollutants from the ambient air (18). 18. The auto-cleaning and
auto-zeroing system (1 aseelaianedaimeCGRAN0OL ZohEvingsly 1drete amityglichbriiyerqfl 2)ribiehe @ conduit

(22), whereirsthe cleanirgy ehrmden(l ) iBvalso amrinPaF icatien chamhesivwhisiapyeiyite ambient air
(18). 19. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 16, having a cleaning
chamber (12), whereinthe cleanin%chamber (12) which acts as a 20 scrubbing chamber contains a

mixture of silica CRRAREEFIa B SR HRARFO RRSRIUAT sUiBhEE® renSdihE@its IR ambient air
(18) before the dnbierroaiinflows metrthevimnizativaecayzdre((8), 0. Nhdairioleasinglaeid

auto-zeroing system (b asslaisnedainfelaintdnfaimiing ambpbiierng Ghambesnivdirieinigsiitering
chamber contai ity of filters 1o r ' rifjes.in.th ient ajr ( f mbient air
(16) lows I 01L or o s ber TG B A T e B ) e
claimed in CIaianLCé?'having 30 an air purification chamber, wherein the air purification chamber has a

combination of a plurality of filters and chemicals to remove impurities in the ambient air (18) before the
ambient air (18) flows iatadhedenajioncchamben(d) systet? (Theaquisecleaiing:argapoy zgroing system
(1) as claimed 'QﬁWegfiﬁh%%ﬁTPiﬁ?eﬂ%%%'n?:%nﬁrﬂﬂ‘a&y?%%rh%‘” 9rRREALYUREANUYRHE MOtors. 23

The auto-cleanlng and auto-zeroing syste 1} as claimed In any of the prec ingz Claims, said system
having one &P mird é%ntﬂ‘ia‘ﬁusaﬁmﬁﬁg 938) (191 "9l Juic¥EENRg ZAPS0t0-98ToINY J95tele(1) as
claimed in any ohtssysestendirg laiasbisald $sstén Haviog omeasotenéot excte paidoftd sdreanduit (20)
and each 2"d coadpié(Rir 9185 rohe tetocalpadninenang alienzeneingrsisiam dditasiskaimeshn Claim 16,

having a cleani%ﬁu%ﬁ%)% %g}owﬁﬁjr}ﬁgﬁ@?aﬁpg‘ mQ%re(a]r%}dﬁ f sensor to indicate the level of
a als

chemicals used up in absorbing the impurities so that the themicals’in the scrubbing chamber can be

changed.
20 14. The auto-cleaning and auto-zeroing system (1) for use with a PID (40) as

claimed in Claim 12, having a cleaning cycle wherein during the cleaning cycle, 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. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 12, having
an auto-zeroing function, wherein the auto-zeroing function is carried out by passing
ambient air (18) through the cleaning chamber (12) to remove all air borne
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10 26. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 17, having a filtering chamber,
wherein the filtering chamber has a sensor to indicate the amount of impurities trapped by the filters so
that the filters in the filtering chamber can be changed. 15 27. The auto-cleaning and auto-zeroing system

(1) as claimed inntgaifed.8, havingham ainpurificatigghehasnberambargiiviheairperticadosrchamber has a
sensor to indicaﬁe%% 8&”5%@“&%‘5%%5 éﬁﬂﬁ%éﬂ b‘?‘éﬂp‘dﬁjq% tion chamber so that the filters and
Trent, i :

chemicals in the air purification chamber can anged 20 28. 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. 291&hel heimvcleimingiarl auto-zaseoingsssistorti) &p adadedrhén Flamy o, trayipseceding
Claims, havirg aigieiRPEasesep(1o) anEertherrngerin ieeipanieg desaymbrinide) (13pisThe
auto-cleaning angl auto:zeraing SYISM. (RS CIalsd 'tﬂea%%fﬁﬁh}e Al ?f@%&%%'%%%%%%

microprocessor toperformthe auto-zeroing measurement. 31. The auto-cleaning and auto-zeroing system
(1) as claimed if3HFBPHNE RBLEAING Haims, having a microprocessor to monitor and operate the
auto-cleaning and auto-zeroing system (1) .

17. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 12, having a

10 cleaning chamber (12) in the 2" conduit (22), wherein the cleaning chamber (12) is
also a filtering chamber, which filters and remove air borne contaminants and
pollutants from the ambient air (18).

18. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 12, having a
15 cleaning chamber (12) in the 2™ conduit (22), wherein the cleaning chamber (12) is also

an air purification chamber, which purify the ambient air (18).

19. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 16, having
a cleaning chamber (12), wherein the cleaning chamber (12) which acts as a

20 scrubbing chamber contains a mixture of 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. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 17, having a

25 filtering chamber, wherein the filtering chamber contains a plurality of filters to
remove impurities in the ambient air (18) before the ambient air (18) flows into the
ionization chamber (10).

21. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 18, having
30 an air purification chamber, wherein the air purification chamber has a combination of
a 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. The auto-cleaning and auto-zeroing system (1) as claimed in any of the
35 preceding Claims, said system having one or more continuous motors.

23. The auto-cleaning and auto-zeroing system (1) as claimed in any of the

preceding Claims, said system having one or more continuous pumps (48).

28



10

15

20

25

30

35

24. The auto-cleaning and auto-zeroing system (1) as claimed in any of the
preceding Claims, said system having one motor for each pair of 1% conduit (20)
and each 2™ conduit (22).

25. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 16, having a
cleaning chamber (12), wherein the cleaning chamber (12) has a sensor to indicate
the level of chemicals used up in absorbing the impurities so that the chemicals in
the scrubbing chamber can be changed.

26. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 17, having a
filtering chamber, wherein the filtering chamber has a sensor to indicate the
amount of impurities trapped by the filters so that the filters in the filtering chamber

can be changed.

27. The auto-cleaning and auto-zeroing system (1) as claimed in Claim 18, having
an air purification chamber, 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

28. The 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. The 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 (12).

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

measurement.
31. The 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) .
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