
WO 2011/090433PCT/SG2010/000014    An auto-cleaning and auto-zeroing system
used with a Photo-Ionization 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-Ionization Detector (PID). 10 DISCUSSION OF PRIOR ART A 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) range, to break gas
molecules into positively charged ions. A typical PD 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:- 30R + hv where R = ionizable molecule hv= photon
energy             R+ = parent molecule ion 35e- = electron  WO
2011/090433PCT/SC2010/000014 species. Molecules with ionization potential
below the energy of the UV source can be ionized. The current generated is
therefore a measure of the analyte concentration As a stand alone detector,
a PID 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 particles and other gaseous
materials, and such dirt particles may be ionized too. After prolonged
usage of the PID device, contamination such as dirt particles, oil
particles, fluxes, water particles especially during high humidity
condition, and contaminants adsorbed during prolong exposure 



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 PID window (UV transparent
window in Fig 1), the electrodes, these pollutants and contaminants also
settle on the inner surface tubes and the inlet pipes. In turn, the
accuracy of volatile gas concentration measurement is affected as these 15
contaminants interfere with the movement and collection of the ions and
electrons on the electrodes. The contamination which have settled on 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-Ionization Detector (PID), the PID having a 1St conduit for inflow of
ambient gas to be measured in the ionization chamber of the PID, during a
measurement cycle, the system having:- 35a 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;  WO 2011/090433PCT/SC2010/000014 a 21'd
conduit for flow of ambient air;           a cleaning chamber which removes
pollutants and contaminants in the 5ambient air; characterized in that the
cleaned ambient air is drawn through the ionization chamber by the
continuous motor to flush out air borne contaminants and pollutants in the
ionization chamber originating from the ionization of ambient gas during
the 10 measurement cycle. Preferably, the system further have:-
a valve, which is a 4/2 valve to direct flow of ambient gas or ambient air
15into 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 the
2nd 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 2nd 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 rd conduit, so that ambient air by pass the ionization chamber.  WO
2011/090433PCT/SG2010/000014 Preferably, the auto-cleaning and auto-zeroing
system for use with a PID, has a continuous motor to continuously operate a
pump to draw cyclically ambient gas from a source of ambient gas for
measurement of ambient gas during a measurement cycle and then draw ambient
air from the environment, said auto- 5 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 (flushing) cycle of an auto-cleaning and
auto-zeroing 15 system for use 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 2nd 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 for use with a PID, the system draws
ambient air through the 2nd 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'd
conduit; 35said 4/2 valve operates to direct the cleaned and filtered
ambient air into the by-pass conduit, by-passing the ionization chamber;
WO 2011/090433PCT/SC2010/000014 the splitter connector allows ambient air
from the cleaning (flushing) cycle left inside the ionization chamber; to
be trapped within the ionization chamber,    thereby allowing the cleaned
and filtered ambient air 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 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'd conduit into the inlet conduit via the 412 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 2nd conduit for
flow of ambient air; each of the 2nd conduit having a chamber to remove
impurities from ambient air; and more than one 4/2 valve; more than one
splitter connector more than one continuous motor; and  WO
2011/090433PCT/SG2010/000014 more than one continuous operating pump A
third object of the invention is an auto-cleaning and auto-zeroing system
for use with a PID, the PID having a 1st conduit for inflow of ambient gas
to be measured 5 in the ionization chamber of the PID, during a measurement
cycle, the system having:- 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 2nd conduit for flow of ambient air; 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 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 rd 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
chamber; and 3 way valve operates to allow flow of cleaned and filtered
ambient air from the cleaning chamber in the 2'd conduit to pass into the
ionization chamber;  WO 2011/090433PCT/SG2010/000014 characterized in that
cleaned and filtered 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 and auto-zeroing system is carried out 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 cleaned
and filtered ambient air. 10 Preferably, the cleaning chamber for a 2nd
conduit in an auto-cleaning 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 2nd conduit in an
auto-cleaning and auto-15 zeroing system is a filtering chamber, which
filters and remove air borne contaminants and pollutants from the ambient
air. Alternatively, the cleaning chamber for a 2'd 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.  WO 2011/090433PCT/SG2010/000014 More advantageously the
auto-cleaning and auto-zeroing system has one motor for each pair of 1
conduit and each 2nd conduit. 5 More advantageously, the cleaning chamber
for an auto-cleaning and auto-zeroing system 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.   More advantageously
the filtering chamber for an auto-cleaning and auto-zeroing 10 system has a
sensor to indicate the amount of impurities trapped by the filters so that
the filters in the filtering chamber can be changed. More advantageously
the air purification 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 in the 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.  WO
2011/090433PCT/SG2010/000014 Fig. 2 shows the auto-cleaning and
auto-zeroing system used on the PID device. Fig. 3 shows the flow of
ambient gas during the measurement cycle in the operation of the
auto-cleaning and auto-zeroing system. S  Fig. 4 shows the flow of ambient
air during the cleaning (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) cycle in the 10 operation of
the auto-cleaning and auto-zeroing system. Fig. 6 shows a second embodiment
of an auto-cleaning and auto-zeroing system.      Fig. 7 shows the flow of
ambient gas during the measurement cycle in the 15 operation of the second
embodiment of the auto-cleaning and auto-zeroing system.  Fig. 8 shows the
flow of ambient air during the cleaning cycle in the operation of the
second embodiment of the auto-cleaning and auto-zeroing system. 20 DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT Fig. 1 is an illustration of a
simple PID device (40) known in the art. The PID device (40) has an UV lamp
through which UV light is shone through an optically clear window into an
ionization chamber (10). 25 The novel features of the auto-cleaning and
auto-zeroing system (1) of this invention is a 4/2 valve (30) and the use
of two conduits (20,22) to control and regulate alternatively, the flow of
ambient gas (16) and clean filtered air into the ionization chamber (10).
The ambient gas (16) flows through a 1St conduit (20) into 



30 the ionization chamber (10) without passing through any cleaning chamber
(12) to remove pollutants and contaminants in the ambient gas (16). Ambient
air (18) flows through a 2'd conduit (22) through a cleaning chamber (12)
which removes air borne dust particles, pollutants and gaseous materials.
Ambient air (18) is thus cleaned and filtered before being entering the
ionization chamber (10). 35 Fig. 2 shows the auto-cleaning and auto-zeroing
system (1) of the invention used with a PID device (40).  WO
2011/090433PCT/SG2010/000014 The flow of gas through the auto-cleaning and
auto-zeroing system (1) is from left to right. The auto-cleaning and
auto-zeroing system (1) comprises of a continuous operation pump (48),
wherein the pump (48) brings in ambient gas (16) ( into a conduit (20), and
ambient air (18) into a 2"d conduit (22). A 4/2 valve (30) operates 5 to
allow ambient gas (16) to flow through the 1" conduit (20). The 4/2 valve
(30) also operates to allow ambient air (18) to flow through the 2nd
conduit (22) to go into the ionization chamber (10) or to by-pass the
ionization chamber (10). The ambient air (18) passes through a cleaning
chamber (12) to remove air borne pollutants and gaseous materials so that
only cleaned and filtered ambient air (18) enter the 10 ionization chamber
(10). Both the ambient gas (16) and cleaned and filter ambient air (18)
flows into the ionization chamber (10) through an inlet conduit (24) via
the 4/2 valve (30) which operates alternatively to allow passage of ambient
gas (16) [from the 1" conduit (20)] into the ionization chamber (10) of the
PID (40) for measurement or passage of cleaned and filtered ambient air
(18) [from the 2"d 15 conduit (22)] into the ionization chamber (10) of the
PID device (40) to flush the contaminants and pollutants which have settled
on the electrodes (46), the ionization chamber (10), the PID (30) window.
Both the ambient gas (16) and ambient air (18) passes out from the
ionization chamber (10) through an outflow conduit (28) and eventually
through an air outlet into the atmosphere. The ambient air (18) will carry
20 in it the contaminants and pollutants from the ionization chamber (10),
having flushed these out into the atmosphere via the air outlet. Ambient
air (18) is also passed directly through the 2`1" conduit (22) through a
bypass conduit (29) during an ionization phase (10) in the cleaning cycle.
25 The principle of this invention is the operation of an continuous cycle
of  measurement, cleaning (flushing) and cleaning (ionization). During the
measurement cycle, ambient gas (16) will leave behind contaminants and
pollutant in the ionization chamber (10). During the cleaning (flushing)
cycle, cleaned and filtered ambient air 30 (18) is passed through the 2"d
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 2nd 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).  WO 2011/090433PCT/SG2010/000014 Through this continuous cycle of
passing ambient gas (16) (measurement cycle), passing clean and filtered
ambient air (18) into the ionization chamber (10) (cleaning flushing cycle)
to flush out contaminants and pollutants in ionization chamber (10),
followed by an ionization cycle wherein pollutants and contaminants are
ionized 5 (cleaning ionization cycle), the pollutants and contaminants are
not given any opportunity to settle onto the electrodes (46) and PD (40)
window. As such, layers of pollutants and contaminants will not be allowed
to be deposited over the electrodes (46), walls and PID (40) window within
the ionization chamber (10). Any newly deposited layer of pollutants and
contaminants formed on the electrodes (46), 10 walls and window of the
ionization chamber (10) can thus be easily removed. In this manner, the gas
measurement sensor in the PID (40) device is always ready to give accurate
measurements. Since the pollutants and contaminants are always flushed out
of the ionization chamber (10) with the inflow of cleaned and filtered
ambient air (18), the ionization chamber (10) is always kept quite free of
pollutants and 15 contaminants, thereby reducing the necessity to stop the
operation of the PID (40) device for maintenance, in order to clean the PID
(40) window and electrodes (46). The operation of the auto-cleaning and
auto-zeroing system (1) will be illustrated by reference to Fig 3, 4 and
Fig 5. 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 st 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 1st
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'd 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  WO 2011/090433PCT/SG2010/000014 filtered
ambient air (18) in the 2nd conduit (22) then passes through the inlet
conduit (24) and into the ionization chamber (10), to flush out any
recently formed pollutants and contaminants which have settled on the
electrodes (46), the ND (40) window and the ionization chamber (10) itself.
As these pollutants and contaminants are 5 recently formed, these can be
easily removed and carried out by the jet of cleaned and filtered ambient
air (18) rushing into the ionization chamber (10), and out of the
ionization chamber (10), through the outflow conduit (26), through a
splitter connector (32) and eventually into the open. In this manner, the
pollutants and contaminants are flushed out into the environment. 10 Fig. 5
shows the flow of ambient air (18) during the cleaning (ionization) cycle
in the operation of the auto-cleaning and auto-zeroing system (1). 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 2nd conduit (22) to the by-pass conduit (29). The
continuous operation pump now brings in ambient air (18) through the 2'd
conduit (22) and into the bypass 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 02 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
02, 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)  WO 2011/090433PCT/SG2010/000014 thereby will
almost reduce the necessity for stopping the operation of the PID (40)
device for cleaning and maintenance. In addition, the inventive system has
auto-zeroing capability too. The system is capable of using the zero-gas
state of the cleaned and filtered ambient air (18) to carry out
auto-zeroing at every run-time cycle. Therefore 5 the inventive
auto-cleaning and auto-zeroing system (1) used with a PID (40) comprises a
continuous operation pump (48), a 1st conduit (20) for ambient gas (16), a
2nd conduit (22) for ambient air (18), a cleaning chamber (12) in the 2nd
conduit (22) for removal of air borne contaminants and gaseous materials so
that clean and filtered ambient air (18) enters the ionization chamber
(10), and a 4/2 10 valve (30) for flow of either ambient gas (16) or
ambient air (18) into the ionization chamber (10) and for flow of ambient
air (18) to by-pass the ionization chamber (10), 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:- 30a 1st 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 2nd
conduit (22) for ambient air (18) which leads from a cleaning 35chamber
(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  WO 2011/090433PCT/SG2010/000014 allowing cleaned and filtered ambient
air (18) to enter the 2nd conduit (22) before going into the ionization
chamber (10) of the PID (40) device; 5a 4/2 valve (30) which allows ambient
gas (16) [through the conduit (20)] or cleaned and filtered ambient air
(18) [through the 2nd conduit (22)] to enter the ionization chamber (10) of
the PID (40) device or cleaned and filtered ambient air (18) [through the
2nd conduit (22) and then through the by-pass conduit (29)] to by-pass the
ionization chamber 10(10); and a splitter connector (32) leading from
either an outflow conduit (28) from the ionization chamber (10) or from the
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 2nd 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 2nd conduit (22) and bypass
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 2nd 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 2nd conduit (22) so that the  WO 2011/090433PCT/SG2010/000014
ambient air (18) is filtered and cleaned before entering the ionization
chamber (10) via the 4/2 valve (30).   The cleaning chamber (12) acts as to
"scrub" the ambient air (18) to remove air 5 borne dust particles,
pollutants and other gaseous materials in the ambient air (18) so that only
clean and filtered air enters the ionization chamber (10).   The cleaning
chamber (12) can be a filtering chamber to remove air borne dust particles,
pollutants and other gaseous materials in the ambient air (18) so that only
10 clean and filtered air enters the ionization chamber (10). 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"; 35then 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  WO 2011/090433PCT/SG2010/000014
which have been formed within the ionization chamber (10), referred to as
"cleaning (flushing) cycle" ; and then passage of cleaned and filtered
ambient air (18) to by-pass the ionization 5 chamber (10), allowing oxygen
in the ambient air (18) remaining in the ionization chamber (10) (from the
cleaning[flushing] cycle) to be converted to ozone to remove the newly
formed pollutants and contaminants on the electrodes, the ionization
chamber (10), the PID (40) window, thereby removing these pollutants and
contaminants from the electrodes, walls of ionization 10chamber (10) and
PID (40) window. This is referred to as "cleaning (ionization) cycle". 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;  WO 2011/090433PCT/SG2010/000014 a bias driver circuit that drives
the bias electrode (46); a sense driver circuit that drives the sense
electrode (46); a pump driver circuit that drives the continuous operation
pump (48); a valve circuit that drives the 4/2 valve (30); 5a cleaning
chamber (12) driver circuit which drives the cleaning chamber (12) which
may be a scrubbing chamber or a filtering chamber or an air purification
chamber ; and an auto-zeroing measurement circuit which carries out the
auto-zeroing function 



10 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
PID (40) device is in operation, the auto-cleaning and auto-zeroing system
(1) of the invention would be operating continuously from the measurement
cycle to the cleaning (flushing) cycle and then to the cleaning
(ionization) cycle. The processes which take place inside the ionization
chamber (10) during the measurement cycle and cleaning cycles are described
below. 20 Measurement cycle The continuous operating pump (48) firstly
draws in ambient gas (16) from a source of gas or ambient air (18) from the
surrounding. The 4/2 way valve (30) then 25 switches to allow ambient gas
(16) in the 1 conduit (20) to be drawn through the inlet conduit (24) into
the ionization chamber (10) of the PID (40). When the ambient gas (16) is
in the ionization chamber (10), measurement of the ambient gas (16) is
carried out through the ionization process. As the ambient gas (16) is
passed through the window of PID (40) where the UV lamp is situated, the
ambient gas (16) 30 molecules are heated, emitting light particles, or
photons of high UV energy. Thus photo-ionization of the gas molecules
occurs when a photon is adsorbed by the molecule, generating two
electrically charged fragments, or ions, one positively charged, X+, and
one negatively charged, Y-. As a result of this ionization process, the gas
molecules are no longer neutral and begin to drift to the negative
electrode of the 35 applied electrical field. Once arrived on the
negatively charged sense electrode, the gas ions capture an electron form
the electrode (46) and produce a current which is 



being measured. The produced free electrons drift in the opposite direction
and are captured by the bias electrode. The ions and electrons drift form a
closed circuit  WO 2011/090433PCT/SG2010/000014 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 during this ionization process that pollutants such
as dirt particles, oil particles, fluxes, water particles and other
contaminants are deposited on the electrodes (46), the PID (40) window and
the ionization chamber (10). After the ambient gas (16) is passed through
the ionization chamber (10), it is drawn out by the continuous operating
pump (48), leaving behind the pollutants and contaminants which have 10
settled on the electrodes (46), inner walls of the ionization chamber (10)
and PID (40) window. Cleaning (flushing) cycle 15 At the commencement of
the cleaning (flushing) cycle, the microprocessor switches the 4/2 valve
(30) to allow ambient air (18) to be drawn from the surrounding. The
ambient air (18) is then forced through a cleaning chamber (12). The
cleaning chamber (12) can be a scrubbing chamber or a filtering 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 2nd conduit (22), via the 4/2
valve (30), into an inlet 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 bome 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  WO 2011/090433PCT/SG2010/000014 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 PID (40). At the same time, inside the ionization chamber (10), 5
there is still cleaned and filtered ambient air (18) left inside the
ionization chamber (10). The splitter connector (32) allows, ambient air
(18) from the cleaning (flushing) cycle left in the ionization chamber (10)
to be trapped. The oxygen in the ambient air (18) will oxidizes the
pollutants and contaminants which have settled on the electrodes (46),
inner walls of the ionization chamber (10) and PID (40) window. The 10
removal of the recently formed pollutants and contaminants takes advantage
of the fact that ozone is formed from 02 by electrical discharges in the
ionization chamber (10) of the PID (40). The ozone formed in the ionization
chamber (10) ionizes the pollutants and contaminants 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 02 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 19  W0.2011/090433PCT/SG2010/000014 through the
cleaning chamber (10) via the 2nd conduit (22) and a measurement of the
ambient air (18) is taken, for the auto-zeroing exercise. Thus the
auto-cleaning and auto-zeroing system (1) for the PID (40) enables the PID
(40) to be self cleaning and auto-zeroing. 5 Auto zeroing It is possible
that with the continuous cyclical operation of the measurement cycle,
cleaning (flushing) cycle and cleaning (ionization) cycle, using the auto-
10 cleaning and auto-zeroing system (1), the ionization chamber (10) may
require a zeroing measurement. This is carried out automatically by
continuously, passing ambient air (18) through the cleaning chamber (12),
and passing the cleaned and filtered ambient air (18) into the ionization
chamber (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). This is to ensure the gas measurement is
accurate. This 20 auto-zeroing measurement carried out by the
microprocessor. For re-zeroing, ambient air (18) is passed through the
cleaning chamber (12) via the 2nd 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).  WO 2011/090433PCT/SG2010/000014 Fig. 7
shows the flow of ambient gas (16) during the measurement cycle in the
operation of the second embodiment of the auto-cleaning and auto-zeroing
system (1). 5 Fig. 8 shows the flow of ambient air (18) during the cleaning
cycle in the operation of the second embodiment of the auto-cleaning and
auto-zeroing system (1).   In the second embodiment, the valve is a three
way valve (34) and not a 4/2 valve (30). Also for the second embodiment,
there is no by-pass conduit (29). The 10 configuration for the second
embodiment is as follows:- a 1st conduit (20) for ambient gas (16) to be
measured which leads to a three way valve (34) before going into the
ionization chamber (10) of the PID (40) device; 15 a 2nd 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
1st conduit (20)] or cleaned and filtered ambient air (18) [in the 2nd
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 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 comprise of a 1 st conduit (20) for ambient gas (16)
and a 2nd conduit (22) for ambient air (18) and 21  WO
2011/090433PCT/SG2010/000014 the second pair of conduits comprise of a 1st
conduit (20) for ambient gas (16) and a 2nd conduit (22) for ambient air
(18).  Another configuration could comprise a plurality of pairs of
conduits, but all pairs 5 of conduits could 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 continuous operating pump. 10 Having described
preferred embodiments of the invention with reference to the accompanying
drawings, 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
WO 2011/090433PCT/SG2010/000014 CLAIMS: 



1.An auto-cleaning and auto-zeroing system (1) for use with a
Photo-Ionization   Detector [PD (40)], the PID (40) having a 1st conduit
(20) for inflow of ambient gas 5 (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
cyclically draw ambient gas (16) from a source of ambient gas (16) or
ambient air (18) from 10the environment; a valve to direct flow of ambient
gas (16) or ambient air (18) into the ionization chamber (10); 15a 2nd
conduit (22) for flow of ambient air (18); and a cleaning chamber (12)
which removes pollutants and contaminants in the ambient air (18); 20
characterized in that the cleaned ambient air (18) is drawn through the
ionization chamber (10) by the continuous motor to flush out air borne
contaminants and pollutants in the ionization chamber (10) originating from
the ionization of ambient gas (16) during the measurement cycle. 25 2.An
auto-cleaning and auto-zeroing system (1) for use with a RD (40) as claimed
in Claim 1, the system further having :- a valve, which is a 4/2 valve (30)
to direct flow of ambient gas (16) or ambient air (18) into the ionization
chamber (10); 30 an inlet conduit (24) leading from the 4/2 valve (30) to
the ionization chamber (10); and            an outflow conduit (28) to
outflow of ambient gas (16) or ambient air (18) 35from 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).  WO
2011/090433PCT/SC2010/000014 characterized in that the cleaned ambient air
(18) is drawn by the continuous motor through the cleaning chamber (12)
into the 2" conduit (22) and into the inlet conduit (24) through operation
of the 4/2 valve (30), and into the ionization chamber 



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.A 2" conduit (22) for an auto-cleaning and
auto-zeroing system (1) for use with a PID (40) as claimed in Claim 1 or
Claim 2, wherein the 2" 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 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 2nd conduit (22), so that ambient air (18) by pass the
ionization chamber (10). 5. An 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. A cleaning (flushing) cycle of an auto-cleaning and
auto-zeroing system (1) for use with a PID (40) as claimed in Claim 5,
wherein the system draws ambient air (18) from the surrounding:- 35 said
ambient air (18) passes through a cleaning chamber (12) to remove
impurities from the ambient air (18); so that only cleaned and filtered
ambient air (18) flows out from the cleaning chamber (12) into the 2"
conduit (22); and  WO 2011/090433PCT/SG2010/000014 said 4/2 valve (30)
operates 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 (18) in the ionization chamber (10)
flushes out air borne contaminants and pollutants in the ionization chamber
(10) originating from the ionization of ambient gas (16) during the
measurement cycle. 



10 7.A cleaning (ionization) cycle of an auto-cleaning and auto-zeroing
system (1) for use with a PID (40) as claimed in Claim 5, wherein the
system draws ambient air (18) through the 2nd 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'd 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.A
cleaning (flushing) cycle of an auto-cleaning and auto-zeroing system (1)
for use with a PID (40) as claimed in Claim 5, wherein the splitter
connector (32) allows air borne contaminants and pollutants to be flushed
out from the ionization chamber (10) during the cleaning (flushing) cycle
and pass through the outflow conduit (28) into the environment. 35 9.A
cleaning (ionization) cycle of an auto-cleaning and auto-zeroing system (1)
for use with a PID (40) as claimed in Claim 5, wherein the splitter
connector (32), allows ambient air (18) from the cleaning (flushing) cycle
left inside the ionization chamber (10) to be trapped within the ionization
chamber (10), allowing the cleaned and filtered  WO
2011/090433PCT/SG2010/000014 ambient air (18) to be ionized and the air
borne contaminants and pollutants deposited in the ionization chamber (10)
be removed.  10. An auto-zeroing function of the auto-cleaning and
auto-zeroing system (1) as 



5 claimed in Claim 1 or Claim 2, 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 then through the 2'd conduit (22)
into the inlet conduit (24) via the 4/2 valve (30), and entering the
ionization chamber (10) for the taking of a measurement of the cleaned and
filtered ambient air (18). 10  11. An auto-cleaning and auto-zeroing system
(1) as claimed in Claim 1 or Claim 2, said system comprising:- more than
one 1 st conduit (20) for flow of ambient gas (16); more than one 2nd
conduit (22) for flow of ambient air (18); each of the rd 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); 25more 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 1st 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 35gas (16) from a source
of ambient gas (16) or ambient air (18) from the environment, a 2'd conduit
(22) for flow of ambient air (18);  WO 2011/090433PCT/SG2010/000014 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 2nd
conduit (22) is drawn by the continuous motor, via the three way valve
(34), into the ionization chamber (10) to flush out air borne contaminants
and pollutants in the ionization chamber 10 (10) originating from the
ionization of ambient gas (16) during the measurement cycle. 13. An
auto-cleaning and auto-zeroing system (1) for use with a PID (40) as
claimed in Claim 12, having a continuous motor to continuously operate a
pump 15 (48) to draw ambient gas (16) from a source of ambient gas (16) for
the measurement of the ambient gas (16) during a measurement cycle and to
draw ambient air (18) from the environment to flush the air borne
contaminants and pollutants in the ionization chamber (10) during a
cleaning cycle. 20 14. A cleaning cycle of an auto-cleaning and
auto-zeroing system (1) for use with a PID (40) as claimed in Claim 12,
wherein the system draws ambient air (18) through the 2nd conduit (22);
said ambient air (18) passes through a cleaning chamber (12) to remove
25impurities 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 2nd conduit (22) to pass into the
30ionization chamber (10); characterized in that cleaned and filtered
ambient air (18) in the ionization chamber (10) flushes out and removes the
ionized air borne contaminants and pollutants deposited in the ionization
chamber (10). 35 15. An auto-zeroing function of the auto-cleaning and
auto-zeroing system (1) as claimed in Claim 2 or as claimed in Claim 12,
wherein the auto-zeroing function is carried out by passing ambient air
(18) through the cleaning chamber (12) to  WO 2011/090433PCT/SG2010/000014 



remove all air borne impurities, and then into the ionization chamber (10)
for the taking of a measurement of the cleaned and filtered ambient air
(18).    16. A cleaning chamber (12) for a 2'd conduit (22) in an
auto-cleaning and auto- 5 zeroing system (1) as claimed in Claim 2 or as
claimed in Claim 12, wherein the cleaning chamber (12) is a scrubbing
chamber, which scrubs the ambient air (18) clean from air borne
contaminants and pollutants. 17. A cleaning chamber (12) for a 2'd conduit
(22) in an auto-cleaning and auto- 10 zeroing system (1) as claimed in
Claim 1 or as claimed in Claim 12, wherein the cleaning chamber (12) is a
filtering chamber, which filters and remove air borne contaminants and
pollutants from the ambient air (18).    18. A cleaning chamber (12) for a
2nd conduit (22) in an auto-cleaning and auto-15 zeroing system (1) as
claimed in Claim 1 or as claimed in Claim 12, wherein the chamber is an air
purification chamber, which purify the ambient air (18).  19. A cleaning
chamber (12) of the auto-cleaning and auto-zeroing system (1) as claimed in
Claim 16, wherein the cleaning chamber (12) contains a mixture of 20
silica, activated carbon and anhydrous calcium sulphate to remove
impurities in the ambient air (18) before the ambient air flows into the
ionization chamber (10).  20. A filtering chamber of the auto-cleaning and
auto-zeroing system (1) as claimed in Claim 17 wherein the filtering
chamber contains a plurality of filters to remove 25 impurities in the
ambient air (18) before the ambient air (18) flows into the ionization
chamber (10).  21. An air purification chamber of the auto-cleaning and
auto-zeroing system (1) as claimed in Claim 18, wherein the air
purification chamber is a combination of a 30 plurality of filters and
chemicals to remove impurities in the ambient air (18) before the ambient
air (18) flows into the ionization chamber (10). 22. An auto-cleaning and
auto-zeroing system (1) as claimed in any of the preceding Claims, said
system having one or more continuous motors. 35 23. An auto-cleaning and
auto-zeroing system (1) as claimed in any of the preceding Claims, said
system having one or more continuous pumps (48).  WO
2011/090433PCT/SG2010/000014 24. An auto-cleaning and auto-zeroing system
(1) as claimed in any of the preceding Claims, said system having one motor
for each pair of 1st conduit (20) and each 2nd conduit (22). 



5 25. A cleaning chamber (12) for an auto-cleaning and auto-zeroing system
(1) as claimed in Claim 16, wherein the cleaning chamber (1) 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. 10 26. A
filtering chamber for an auto-cleaning and auto-zeroing system (1) as
claimed in Claim 17, 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. An air purification chamber for an
auto-cleaning and auto-zeroing system (1) as claimed in Claim 18, wherein
the air purification chamber has a sensor to indicate the amount of
impurities trapped in the air purification chamber so that the filters and
chemicals in the air purification chamber can be changed 20 28. An
auto-cleaning and auto-zeroing system (1) as claimed in any of the
preceding Claims, having a microprocessor to control the operation of the
valves.   29. An auto-cleaning and auto-zeroing system (1) as claimed in
any of the preceding Claims, having a microprocessor to monitor the sensor
in the cleaning chamber 25 (12).  30. An auto-cleaning and auto-zeroing
system (1) as claimed in any of the preceding Claims, having a
microprocessor to perform the auto-zeroing measurement. 30 31. An
auto-cleaning and auto-zeroing system (1) as claimed in any of the
preceding Claims, having a microprocessor to monitor and operate the
auto-cleaning and auto-zeroing system (1) . 35 


