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met hods for gas analysis Object of the invention The invention relates to
anal ysi s t@h#%E¥ used in spectrometry based on the nobi IPCTHFIPY80226 i ons.
The invention especially relates to a cell structure used in the anal ysis

t echni que of gas, as disclosed in the preanble of the independent claim
concerning it. The invention also relates to a device for identifying the
substances in flow ng d&sclosed i n t.he preanbl e of the independent
claim conceMeﬂgitmﬁtufeT‘F?éﬂqerﬁ?gﬁw ngrforagagdm féPldtes to a systemfor

i dentifying the substances in sanple gas, as dis 10 closed in the preanble
-of the independent - claimconcerning the system Further, the 1invention
relates to a nethod for identifying the substances in flowﬁng sanpl e gas,
as disclosed in the preanble of the independent claimconcerning it. The

i nventi on @bjectrofithe davedieon net hod for neasuring the sanple gas velocity,
as disclosed in the preanble of the independent claimconcerning it. 15
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al so be prese cu | nacr.oscopi ¢ - sense smal | pi eces,
particles, ? 6‘36{1 engﬁ’ng%lmcg%caeln ffyl ng a gas on the basis of

certain propertles of its structural units can be per- forned with
el ectrikial Pesdriptiomobtheaiteshuival backgramid a sufficient amount of the
structural units of the gas in the ionised state. At |east two techniques
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ions may %e mentioned. A single ion or some other structural unit in the gas can
momentarily move with a deviating speed and/or to a direction deviating from the
flowing direction and/or speed of the gas itself, but on average, a single ion or some
" 20 other structural unit of the gas in it, however, moves along with the gas. Also short-
lived radicals can occur in the gas. Some molecules of the gas can also form loose
 clusters with polar molecules so that the bond between them is'smailer, compared

to the strength of a chemical linkage.

A gas sample is a sample to be taken from gas, estimated to represent the gas, from
25  which the sample is taken, with a certain accuracy. A sample gas is a gas, the com-
| ‘position of the gaseous components of which represents the gas sample. The gas
sample can also be an aerosol, in which case, in addition to the gaseous phase of the
actual sample gas, there may also be present particulate bodies, in a MAacroscopic - |
sense small pieces, particles, comprising other phases .

30 Identifying a gas on the basis of certain properties of its structural units can be per-
formed with electrical methods provided that there is a sufficient amount of the
structural units of the gas in the ionised state. At least two techniques are known for
identifying ions from flowing gas with electrical methods, the IMS technique and




S e 25 Sept enber 2006 WO203epsnies 2006

PCT/ FI 03/00226 2 the Drift tube, of which also the nane drift technique
is used. WOINB112WS technique, ions are analysed from a gas/friopmazévhi ch
tfavel s between such nmeasuring electrodes that forman open aspiration
condenser. The aspiration condenser has an electric field, the direction
of which is perpendicular to the directi ok of the flow. The elec 5 tric
field deviates ions fromthe gas flow onto a plate of the aspiration
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pl acing the electric field 105 between the el ectrodes 103 and 104 and, on

e R I S
gas ion 10lschemiatiesliagrathshosyaineFignes Mdens¢din tHeemeandeancal ofthevdaiplé gas gas
whi ch case TRETy, e S0 Bt b st dl 9 vt ind GF 85 ol distioeroihe e o
di rection clampe floyn 180 gotngdo wiich iz Blustrateddasan airvw. Thgrobgmbenh06 dtselfids-
pl at © 20 restricted by the plates 102 and 108. The cell has an electrode pair consisting of the
~ electrodes 103 and 104 for detecting the ions 101 in the gas sample flow 100. The
electrode 103 is attached to the plate 102 and the electrode 104 to the plate 108. The
electrode 103 has a certain potential and the electrode 104 a certain second poten-
| tial. The potential of the electrode 104 is generally close to the ground potential for
25 placing the electric field 105 between the electrodes 103 and 104 and, on the other
hand, for generating the voltage signal to be generated against the ground potential.
The cell shown in Figure 1 operates so that, as the gas ion 101 arrives at the space
between the electrodes along with the gas sample flow 100, the electric field 105 in-
teracts with the ion 101, in which case the interaction force causes a change of the
30 travelling direction of the ion 101 and, in a certain case, its aggregation to the plate
104 so that the change of charge caused there by the aggregating ions-is detectable |
~as an electric current and changeable, for example, to a voltage signal. In cell solu-
tions according to Figure 1 for identifying gas on the basis of the mobility spectrum
of its ions, an altema_ting voltage of nominally constant value can be used for pro-
35 viding the electric field 105 changing along with it. In this case, the strength of the
electric field 105 can be varied, for example, sinusoidally, and/or several such elec-




104 so that the change of charge caused there by the aggrSgadrbgr 4008S i S
detectable as an electric current and changeable, for exanple, to a

vol t age sivyQ4&aB/O8IRM cell solu- tions according to Figure 1 FE¥/FIOsf@ned fyi ng
gds on the basis of the nobility spectrum of its ions, an alternating

vol tage of nomi nally constant val ue can b% used for pro 35 viding the
electric field 105 changing along with it.” In this case, the strength of
the electric field 105 can be varied, for exanple, sinusoidally, and/or .
several suchreelegmirdas $he pairtiemmaDBp theifle OBddis D3 4nddD4MHsA3LA Gamal Bing tide

airs as th | I . : t 4 18

Enal ysi ng tﬁ%&aéce%aéagégﬁgg?@%ﬁ@sﬂsﬁtiﬁgﬁ?ﬁ%ﬁ%g?@20 e cLfl ASEY b e plass; e
cel | " 1im t ed0Byand 408|andemounied sequentiadly fallawing ete swgthantinahe ydirectiohovfi ng
one anot her ﬂd%g%@ﬁaﬁitﬁéiﬁtiéﬁ'ﬂaﬂ%e, %élﬂ%’i"a a&%@& aﬁ%?'b%ﬁbée@ﬂnf’é&ﬂ'v%lo '°§de y
-a right angle petween a an vel oc|t ect or the sanpl e, gas ow 100
and tg he @i ?@é’tﬂl@ﬁamplﬁeg@ O‘Hflqméﬂélﬂy& Fﬁfatmagrfc@og. ﬂ%gﬁc&wgﬁﬁl 103.dfpr
\éV!]E][l'cer:a! RxaRIplE, | ibis Gbﬁthk bgﬁﬂnb?omﬁkre@hw_ _lﬂleh%é bﬁ‘é@ﬂf\i}ﬁ td?;ﬁe paaéf 108, ia&ﬁttly

i fferent iops, can,. jcked up,to.a sjnilar secon ate for. fqrmn e
tobi 11ty spobenti it ieonth bt Tidked Bh e SR sePokt Ble for JoMg e
it. Cell geonsHilifyespeatramahnd thensannpleigas ohn bb identdledovith thehelpaftit.caused by
ions is de- 10 tected by el ectrodes at opposite ends 'of the chanber so

that the an . L LeGl | f. VY of
-the ions i s%fglpggﬁﬁn&@%}apeei@ga&fjh%rgwggogﬂllcﬁ%%hggwwéﬁ%ﬁ%?ﬁég %e +
can, belfet teased byfetleqtmcés..gh oppesity ends ehthebdhambiesso thataths! anglebetwasnethiel p
1 the {1 oWgad Rios08Ed 96 berRRS HEURAPLS 1k B0 BeliBRs RPAGLKmarely AR O
fromthe avérage m)vemantm%fq tggﬁ;no i under the forces. created Ry the 5
electric fi &#n fhe dmid gagrigT £ 95’3 gan.bedeti tacdiH fiyoyghythe drft imarhgedfor
fSFbSt anti al bx?lﬁm@d?ﬁ% ﬁiemer]]p ggdhé gerd; Qﬁ%oﬂfe%ohﬁ%oﬁis(hcﬁfévgeh ,ﬂk@'ﬁﬂgﬂ ‘t’ﬁﬁd‘*‘ﬂ?h
ow passi ng.t hr.ough : chanmber but, on e, ot her - according. to. the
i pect; on ABEERGSh A e RLCRBSRATepRLoG TS %% dRider 2he Sares CEcRiLbY dBE NG
from t hes di eketrioficldnevert hel ess, towards the current target or-a 20
respective electrode 104 for collecting the ions, which can also be

-

e sampt o i KAPh Secffale I BRARLg SRRl AR aPAlRERR DA LRAERT,

as the el ecanddhke ms are kb to dniftcalong sviththerBeny passing irough dhe charwber gy, on
Lt which [ shd BiRF Bafd. CfboBRlifly §/H Bire i dH BbtoRfithedRPRRSABU Kb Mihel! ©
formw th si.gnal procé€ssin ns.. 25, Charging.the dgas sanple can be
performed i Rseandisaideyiatag %%313: dirgefiosa agvertheless, towards the current target or a

20 respective electrode 104 for collecting the ions, which can also be located, for ex-
ample, at the opposite end of the analysis chamber from the sample input arranged
for sampling. When hitting such a current target as the electrode 104, the ion causes
a change of the electric charge in it, which is interpreted as a current signal and
processed into a suitable form with signal processing means. '

25 Charging the gas sample can be performed in many different ways. Radioactive
- sources, light and corona discharge may be the best known charging techniques as
- such so that the facts generally known about charging depend on the charging
mechanism desired to be used and/or on the purpose of use of the charged material,

as has been explained in publications dealing with the known technology.

30 However, the known state-of-the-art cell structure has drawbacks. One of these is |

~ connected to the structure of the condenser formed by the electrodes. In the con- -
denser, the change of potential on the plate 103 can be seen in the measurement

made from the plate 104. In addition, variations in air bumidity and temperature
have a detrimental influence on the properties of the condenser, which makes the

35  processing of the current signals caused by the ions more difficult and thus causes '
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‘the subst anl?éte’t‘Slr?)‘e‘ the analyte, is first collected and charged
However, the patent specification nentions that, in this case, the concen
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charged. However, the patent specification mentions that, in this case, the concen-

20  tration of the analyte has to be sufficiently high in the sample in order to achieve a

saturation stage in the charging. The mobility of ions is determined from the

o charged gas sample. The concentration of the analyte in the sample is determined on
( the basis of the mobility.

- The technique has its drawbacks. The massive aerosol particles advancing to the
25  analysis cell 125 after the accumulator can get through the field formed by the elec-
: trodes 121 and 122, and most disadvantageously, cause considerable signal distor-
* tion on the analysis electrode 123, especially if and when they can carry a consider-
able electric charge. Further, the possible presence of aerosol particles in the accu-
~ mulator can have a detrimental effect on the later stages, such as the mechanical
30 and/or electrical blocking of the next analysis chamber, in which case the operation
- is made more difficult, and the reliability of the analysis result suffers. The possible -
re-suspension and/or related contact charging can also detrimentally transfer the
charge to a wrong place. Another matter is related with heating. Namely, when
transferring from heatel sections to colder sections, the changes in temperature can
35 cause phase transitions from gas phase to liquid phase and/or solid phase. In this
' case, the phenomenon in question is the forming of particles, nucleation, which has
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anal ysis of ions.

- Embodiments provide a structure of a gas measuring device, which has a cell structure
comprising a reference section, an ionisation section and an analysis section in said order,
as arranged in the direction of flow of the gas to be measured.

In accordance with a first aspect of the present invention, there is provided a cell structure
for identification of substances in flowing sample gas, based on ion mobility, characterised
in that the cell structure has a flow channel for controlling the gas flow, a reference cell
arranged to form a reference signal, a ionisation section for achieving an ionisation effect
into the sample gas, and an analysis cell arranged to form an analysis signal so that the
reference cell, the ionisation section, and the analysis cell are located in said order in the
direction of the flow of the sample gas in the flow channel.

In accordance with a second aspect of the present invention, there is provided a gas
measuring device for identifying substances in flowing gas, based on ion mobility,
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pair in ¥u% @P*HQP of St‘*b%taflcﬁ%'rgag farmisera flowing gapyarethe lasis e{t !mtrwy

spect r unmoiility, QﬁSracténstFrﬁTﬂfét th%f’@sléfn) hadha géﬁqmb%urlhgmﬁn'cé i@ehphisingnat & gas
sanpl e . oqr cﬂ:e ﬁl ) o{v t he Wbe t% &ectruH] ccordance with a fourth
aspect ol FHES ST Apw; HiBne! BECO'E ling 3 gas, %l%lé ergnes, celbaranged forn
identif |foammgaaa raféresesheidrah) @e sorisatiorosectiar ardngedrto dchisv@ gn g)aisatlcﬁreﬂelaﬂobasi s of

their el §§%{Eel§(’gagn§dd b ¥nalg§§E§F%ﬁ£ﬂg§§qoﬂ f&rr%lns;[ﬂntepp%g% Y enL ﬁ'ﬁg f or

measuri ng ructur
cont r ol | efeienge gak th¢ msahofr sdfctipmrand theednalyaisrcalh gedodated mfsetdmrde;r imtheef er ence

si gnal, (ﬂr@cﬁdﬁrﬁf %@Jﬂl 'opﬂ‘le%%ﬁlbie%‘ ﬂ‘%rffomgqnetl Oang‘ﬁ?# s mI i‘aﬁl]le?%hgﬁe cghifect to

a sanpl e[aﬂ an anal ysis cell arrange m ng an analysi's signal
'so that %m'ﬁ?réf"@‘véﬁ@@a’@é?ﬂ“a”?fﬂ@”g gaip belwpernths gag meaﬁunwvmen%mdpm s cell
are | ocaérethal devieal d order in the

In accordance with a fifth aspect of the present invention, there is‘provided a method for
_electrically determining the gas flow velocity in an aspiration condenser, characterised in
that the_method comprises the steps, in which, in an aspiration condenser, (a1) a first
electric field is set between electrodes in a first electrode pair comprising a first electrode; (a2)
a second electric field is set between electrodes in a second electrode pair, comprising
a second electrode; (a3) a third electric field is set between electrodes in a third electrode pair
comprising a third electrode; (a4) changes of charge of the first, second and third electrode
in said first, second and third electric field are observed; (a5) changes of charge detected,
with the help of said second and third electrode, are corrected on the basis of the
changes of charge detected on the first electrode; (a6) time is determined, which




direction of flow of the sanple in the flow channel, a&dSeptembeh20G8yst em
further conprises a transnmitter-receiver neans for transnitting data

bet ween the gas neasuring device and a radio termnal device. In
accordance with a fifth aspect of the present invention, there is provided
a method for electrically determning the gas flow velocity in an
aspiration condenser, characterisgg in that the nethod conprises the
steps, in which, in an aspiration“Condenser, (al) a first electric field
is set between electrodes in a first electrode pair conprising a first

el ect r od@asgegbptweenstbe gaeureanse of certdin ehanges of eharpe ondemsarioad eleottede in a
second ebAgtHesiRuRSide: S . ; ; athird
electric field is ?g?‘ﬁgfgggﬁ§ﬂ?g€??égggﬂ? agbgﬁpﬁgggﬁg@ rode pair
conprising a third el ectrode; (a4) changes of charge of the first, second
and third electrode in said first, second and third electric field are
observed; (a5) changes of charge detected, wth the help of said second
and third electrode, are corrected on the basis of the changes of charge
detected on the first electrode; (a6) tinme is determ ned, which 25

Sept enber 2006 5b passes between the occurrence of certain changes of
charge on the second electrode and the occurrence on the third el ectrode;
(a7) the gas velocity is. calculated. 25 Septenber 2006 6 The dependent

cl ai ms depi ct other advant ageous enbodi nents according to the invention.

- Also disclosed is a cell structure arranged for identifying a substance in
a carrier gas, based on the analysis on the gaseous state of the nobility
spectrum characteristic to the substance. For producing the nobility
spectrum a sanple, a gas sanple, is taken fromthe carrier gas, led to
the cell structure of the device according to the invention; a reference
signal is generated on the basis of the sanple; the gas sanple is ionised,
the ionised sanple gas is analysed; an analysis signal is generated in the
analysis, and the nobility spectrumof the ions is determned fromthe
sanpl e gas on the basis of the reference signal and the anal ysis signal .
The cell structure of the device may be open in a certain way, and it
conprises a drifting chanber between the input for the gas sanple and the
out put for the anal ysed sanple gas, the drifting chanber containing a

- reference section, an ionisation section and an analysis section in said
~order in the direction of travel of the sanple. The reference section may
be arranged to the cell structure for generating the reference signal. The
. reference section has the reference cell and in it an electrode pair, a
~reference electrode pair having a certain reference el ectrode for
generating the reference signal on the basis of the




charges of ions arriving to the reference el ectrode. |#5 BRptembas200§ he
reference signal is intended to be forned for elimnating the factors
dependi ng on the environnmental factors of an. unionised sanple and such
capacitive phenonena fromthe final nobility spectrumof ions and thus from
the analysis result that can have a cegtain detrinental influence on the
analysis signal itself and thus on the result. The ionisation section nmay
have an ionisator, a charger, for producing ions and for bringing them

i nt o contlaetdepdndent tdwimsy depigh thes atfvantgerd dnbobimects arcgading khtheShiehfionuni oni sed
25 Sept ember 2006 7 sanple, intended to be entered into the ionisation
section, Als cﬂ! ctertain V@/g formng ions into the sanple. The
anal ysi s 8&3?8 r‘r‘°h§'7 ATHCWR angeq &qr deptifying %ﬁ@sfaﬁcﬁ‘f‘aéaiﬁﬁﬁ gasghased @2t r odes,

a -pai r ofhezamalysis o theglagrous stdiesf theomtbaityripagruancharzateyistic so mbeaﬁsltande Fowhi ch is

arranged p%‘au&rgﬁhe 'mgﬂlﬁty Q@ébtrplﬁ 59&“\;@& ta%%s sﬁ'ﬂélg ik Ea{«\-m Féhn ‘H&E‘Capg

electric field, he changes in n ana ysi s
el ect r od&% ! atf%ave afe'?‘% Pﬁ‘f‘??e%fcwﬁ""s Fféfhﬁﬁwﬁwlom wﬂwnoewgn?'dﬁgeneé%w %
i nt er pr etrecbasis of treesaplen theejae aample i€ hked) tthes iogBed san@ie bikeis RASy®d0dn sai d
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reference si he  sanp formed
so that f"PrHéhes“é‘E‘g'F&ﬁ%@”ihﬁ b@%@fﬁmﬂe@"ﬁﬁaﬁﬁr@@ﬂdd@ﬂﬂa%'éé!gmﬁ the basis of its
i on nobi Thé yelditsitnidosrt thoBeviceThay bs @p&f int heekA{ FELNHE CLR s dhfﬂngi he

~formatio | .i |str|but|on eelmnatlon
of the i Bfioet ot b Bl ok BaRAHrd e BRI React P Behhe

subst anc@iftingichamberisentgjaisg b eference gbdtion, anrorisatiort Seolipn apg aq snalygistshetionéf er ence

el ect r odaid&tiér.in mgamgrk&t,gwgﬂﬁe gg(npmt he condenser structure to the

accuracy of the nobility spectrumcan be elimnated. The anal ysis device

may have the cell structure of the enbodi nents. The anal ysis device al so

nost pr efhkaratsrapce sestierdmayf hd arengatda tie cibstructinpior geperating the wfadree sighari al from

the gas gMfefoncé Bectioh h&rthé“%g&ce oBF ambih il ah & J'&trIB_i%ejoa@a§ Etﬁe@ecﬁw le gas.

The filter neans can, nprise a menbr ane
or fi brePdayiag a cgfaire é‘f"'rc? E*EQP"P?@’ ge%ﬁatpﬂﬁ?d?fﬁ?enc%?‘é’@&’fb‘he Besirhthe | ter for
col | ecti ﬂgrgeaptmmsl agdvingdo the referebéenaddrode. of this ha@etheaéféraﬁ@&ﬁbnessymhaéd y for

r enovi NGy, b@?@'?ﬁ)é%%?relﬂﬁiﬁ’étm?ﬁ(e%cﬁdr@é%?eﬁaﬁq]&ﬂﬂe gﬁ’\ﬁr r?rﬁémgi 2 fo t5f%n uﬁlall'llg | £l es can

carry sever al arges w erw se i'nfluence
on the af#IPlAsand SP%,%‘&ﬁP?C"'VT’WBeW?QP@ “é?efiﬂ?b'éohﬂé.\hsnﬁpw @fdm?réiné ¢hus dieer ol
neans, fie aenarpbeit ta0taro@0é & abrdin@trinhtdPRicake Oilthe BhalfsResidnanissiptr - The

anal ysi thgse:ﬁtﬁ@r g@p have neans for controlling the supply of the operating
voltage o e reférence electrode pair and/or analysis electrode pair. The

anal ysis device can also conprise certain first signal processing neans
for procarSbrigtibh §eo‘ﬁbrﬂ ARy hbvat ﬁ'ﬂﬂﬁf@at&ro alRBarghr #p %Fﬂdhélﬁdjlofuf 2 o Sraﬁg‘ﬁ'fge rence

el ectr Oqﬁem mpo co%gal vy (?1Itt§e éia%\élalgselnt%r?é]ed?o Ee charngB r+ he StI|FLI60(I:OOrII;]Sgd 519 na



processi ng means for processing the signal intended to2b&epteahen2@ibed from
the analysis electrode. The first and second signal processing neans can
be functionally connected to conparison nmeans, in connection of which al so
menory neans can be provided. 25 Septenber 2006 8 In connection of the
conpari son nmeans, there nost preferably is a m croprocessor for

controlling the conparison neans. The m croprocessor can be physically
separate fromthe conparison neans. There can al so be severa

m cr opr oe¥BRaristetdediie besmtbrécinti thé esnimationt seskien, fiochargeghin eveanigincweayt fat n

I ndependgGRg iohs MCthOIRessor can al so be arranged so that it can be used
for formng a control signal to the ionisator, to the nmeans for formng the
ref erence voltage and/or the nmeans for fornlng t he anal ysis voltage, for
exanpl e, Théarlygis seglie infay aeoant analysisreclnemd ireit tiipeir of elstiro®s] 4 yaiost adblyect |y by
control | bl@&roﬁ@é Q*.o ﬁtﬂ& aﬁ%ﬂéiﬁl élQJ?r'o&@t\ﬁrich i% ﬁrr&g@y 36 B4 BGE ﬁgndﬁepgollgaeoan
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invention fromthe outside of the device wirelessly and/or with the hel p of
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2-5, in ich QL e i &ust amt e cell structure of an
advant ageonl]gr%tn% 'ae (Jg @Fﬂ@enceonathea s resup

The analysis device can also comprise control means, for example, for controlling the operation

of the ionisator. The analysis device can have means for controlling the supply of the operating
voltage of the reference electrode pair and/or analysis electrode pair. The analysis device can

also comprise certain first signal processing means for processing the signal intended to be-

transmitted from the reference electrode. The analysis device can ailso comprise second signal
- processing means for processing the signal intended to be transmitted from the analysis

electrode. The first and second signal processing means can be functionally connected to
.comparison means, in connection of which also memory means can be provided.



- pur poses

to the invention; 25 Septenber 2006 WO 03/081224 PCT/ %} Eeptoae62008 Fi gur e
BAillustrates a diagramfor a first order cell structure-according to an
advan- tageous enbodi nent of the invention; Figure 3B illustrates a diagram
for a second order cell structure according to an advantageous enbodi nent
of the invention; 5 Figure 4A illustratges a diagramfor a gas neasuring

devi ce according to an advan- tageous enbodi nent of the invention; Figure
4B i | | ustit Sprection9f,lp GAmPaiison TBEaREr thyes MestaRigierably e ieieroreeasseli g to a
second advamniiag ¢eumpaizodiniand. The anicrdprocest®@ dah ®ei phySdilly 6dbarad Gofritgaire 5

i1 1ustr at:&ﬁpa%mm ﬁ%&%ﬁ Lig bb Qevelfm n%m}%@ggsgg i Békuge%mer&t ta%éssfé?St ances

in 10 flowmng g Sanme reference nu re use
correspo ﬁﬁﬂ'?’i@gﬁé'ftﬁ'%’"F"?Pef“l’\%‘c‘ﬁ/’gm'CESPP@§QSSEIE‘?@&|3|SEBB aeanged BQ thetit e badwwetht ageous
enbodi e fdr Soradgas oringl dighat taethé nRafok, ad theAned?lsrfSﬁfoﬁ\ngﬁfhbaﬂ@ﬁ%H& paragsli ment 15

Figure 2 ﬁ&)@'\g’% Rgan% f&ﬁ&ﬁliﬂ%ﬁ@gn%lym v&la 9 r}or(:"ea)>(<gm qg%?%;sﬁg& 64‘308{,}(3%@%0:?[ : on.

structure vant ageous

The cel | eidter l'}é*f%F!éordZMA h%‘t@“wglafdtmms andortineisal®?00 f or sanpl e gas, one
structural unit 210 of which has been drawn into the figure. The cell
structure 2004 |ts riftin the reference sectlon 201,

the ioni S53 P BT S&EPI6H 153 2 g‘éaﬁgag?%u@ 5?2%’883‘7?%"8"3%%?‘?%“2 S5y an @galysis
i |l ustratévce Wlﬂ@wetwnaltqqefrqi ofeanefor eontreltiitg tha aRggsis epesatipapbthedieficoby t he

i oni sa- e SRS ;S}Qfe?ag@ \rmélegsh,e fdf%&érh[ﬂ@lontfﬁé)!f&@ dr 'thQ tl%ggmsé: é?lroc'curlﬁ’gs'[ rative
Ear ated from t-he -anal ySI S.

S 20
~ section %mﬁye]ﬂ)tﬂg @%tf"t ’P%ggﬁt'cbrﬁf'fﬂt@ﬁ' bLI'tl‘:’ﬁ%S © thppuah ﬁ'bﬁ'f*"t*}bﬁ“décf’ °PVF@ cel |-
st r uct ur eabf® ) 0W&hik ozset the mgatipnedanalysis fdbvee abﬁﬁ)d:agmb antemboditieptdf th2Odvehton, t he

anal ysed, s fovila Smékt Eref?%ﬁ}do%@lg ¥r¥ns|nﬂ?e@t'n%gnsa§ndqécf5{¥§rr rﬁ%s q’gldécal%g : Of the

cell structure 200A s he reference sectio oni sation
secti on SUPred g tfaﬁﬁmg‘l"fa{?‘i?é’?%m%f@t RERNISH for Geceiving toeoPantrk signet eanrolliiee | ocat ed
in said tedegeration t éfethedbmyelsi osvicaf at\clla‘vair wdnsinihgs epLsta uésbtﬁﬁrﬁgeciﬁd ve of

‘the DOSSQQés%re%ﬂPJ a% g'gehs?zﬁﬁg bift H Fn'eg?ote m@% 3 68%’"d gf'avut. omrr‘?uS Icsa{uﬁil ¢ ;[ glel y

di agram drawn i n ructure has ¢ he 8y
strai ghtW'HW“FfeI"}?@‘-‘Q?H'&ﬁber 200, but on the basis of what is shown 30 in the
i nvention, it is obvious for one skilled in the art that the sections of

the dri féé it is possible, for example, to control the cell structure of the device according to
embodiments of the invention from the outside of the device wirelessly and/or with the help of a
cable, the cell structure being placed, for example, to a fume hood or a similar place isolated

- from the environment in a certain way. When applicable, the control can be realised wirelessly

and partly by cable.
Short account of the figures
Figures 1A and 1B illustrate the known technique as follows:
Figure 1A illustrates a cell according to the known technique; and

Figure 1B illustrates another cell according to the known technique.

The invention is next explained in more detail, referring to the advantageous embodiments
shown as examples and to the enclosed drawings 2-5, in which

Figure 2 illustrates as a diagram the cell structure of an advantageous embodiment according
to the invention; ' |




i ng chamber 200 can al so be arranged to bend, for exanpP&eriepibes3libg
space, in 25 Septenber 2006 WO 031081224 PCT/ FI 03/00226 10 which case the
ends of twe wmblzzstructure 200A can be | ocated physical |y pearsposmorzge to
each other. It is stated that the cell structure according to an

advant ageous enbodi nent of the invention can be an open cell structure of
first order, substantially according to the 5 exanple in Figure 3A. The
cell structure according to anot her advantageous em bodi nent of the

i nvention T i 4 HRlHIR f6f a Fi2R ViderObale sirustubs hedUrdini!ty adGdvan- -
cording to't eleg)fgll aed '&%r,e 3 aFi gure 3Aillustrates, mgre t han

nple 1n F
Figure 2 iﬁagmﬁambodmsnt# ARYS cture of the cell structure according
to an advantageous em bodi nment of the invention. The cell structure in
Figure 3A imgne 35X alfdteates aadibgrant fdi0a gectard omler e¢ll stioture aceordingtoe @A,

for the illystrative [ e . .tical bro- ken line 220
- separating aﬁﬁ@ﬂ%ﬁ%}%ﬁ%ﬁ%@@ﬁ@i §£&%d%g§1rl%(ﬁ1{’t he. ionisation section 202 and

the vertical broken.line 221 separating the iopisation. section 202 from
the anal yJigureehA ilbusteates auliagram fortangasameasuring devipe accardmgoio apadyan

structure i%ﬁﬁegﬁ%d%‘fﬂ%%ét%ﬂ t the separation indicated by the

broken lin is not 15 dedired to restrict the invention.. If

t he ionisation section 202 h a radiati source, .t be pref.erable to
e ote Fig 415 leteeos & dagriun 10b SEPOR: B0 TaHIPERE Ao, actodlif 38

"203. I n sughcqiRBRIvanhceusembatineltacpbidne o theduverticntandpr esent for the
broken lines 220 and/or 221 in the drifting chanber 200 to prevent the

- Fonising ra; diation originafi to 1 | gNi; ' L QF i ci ng
~ {he Sect oniede lieuatesd PRfiprbSrdiRe o AERPhRH AR TpRTy e s BhedeRl 00
separ al0ng flewing@ass esponding to the broken line 220 can al so have a .

bendi ng geonetry for .allowing the travel of gas, on the one hand, and for

si mul t aneoys| /ent i : o@d | LiEhe SR ih RO Fi
the drifti %“i%’gerﬁgﬁeéﬁe‘%?%%%egg?%%q%iﬁké@h%ﬁg‘s%fo%t sPowtihe yars Y &
corre- spondésag to the broken Iine 221 can have a bending or partly
apertured geonetry for 25 . allowing the travel of gas, on the one hand,

and for si fibR P advaftddeous bibodimehty Aciordigstd thednbertion
-sections O;D%thgag?l?ﬂqgg chamber 200, on the other hand. 1n Fi gure 3A, the

201, the r dranEHceathEeds SRPEMGHL: ant i ol 1y 1 ocated at the place of the
ref- erence el ectrode pair structure consisting of the reference el ectrodes
1303 and530%ig@e Fehows mar atvieny coarse devel sincexemplery diagramuelktie/colk gmatue
plates 302 ’ZObReac%lo?&ihéqg%n advantageous embodiment of the invention. The cell structure
200A has a drifting chamber 200 for sample gas, one structural unit 210 of which
o has been drawn into the figure. The cell structure 2004, its drifting chamber 200,
A o has the reference section 201, the ionisation section 202, and the azl_alysis section
- 20 203. For illustrative purpoée_s, the fcfgrencé section 201 is separated from the ionisa-
 tion section 202 by the vertical broken line 220. For illustraﬁve purposes, the ionisa-
tion section 201 is sepdrated from the analysis section 203 by the vertical broken
line 221. The input 204 of the cell structure 200A for the gas sample flow 100 and
the output 205 for the analysed sample gas are functionally located at different ends
25  of the cell structure 200A so that the reference section 201, the ionisation section
202 and the analysis section 203 of the cell structure are located in said order in the
 direction of travel of the sample, irrespective of the possible bendings of the drifting
chamber 200. On the basis of the diagram drawn in Figure 2, the cell structure 200A.
has the substantially straight drifting chamber 200, but on the basis of what is shown
30 in the invention, it is obvious for one skilled in the art that the sections of the drift-
a ing chamber 200 can also be arranged to bend, for example, for saving space, in




stipports 309 and 311 of insulating material have been @rSfREMYef A6 gure.
They can also be integrated as part of the structure of the plate 302. The
el ect r odeWIDB/BR24| nt ended to be connected, for exanple, VRGI/FInz00224 t age
source 405 shown in Figure 4A for arranging the electric field 305 between
the el ectrodes 303 and 304. The 35 vol taghe source is not shown in Figure
3A. The electrode 304 is then substanti al QI In constant potential close to
the ground potential. As ions arrive at the el ectrode 304; 25 Septenber
2006 WO 03whfth2eike hd/dnld8 QB2 2611 strhctule 200Aeedr Be lwaté&ﬁh?di@ﬂlyrm obdkt -
changes. Th&) chgrgﬁ arriving wwth each arriving ion slightly changes the
potential o 58 9%t r ode 304 so that the changes of the el ectrode
potential are relatively small per charge of an arriving ion. As ions
.arrive atlttinstatdd thatothe @llstrichareciveonking ¢6 ant advantaggeus @mhbodimenteof th.

as el ectri CinQrEl{l i6H'Can e“@% BR%H %%1? SABb¥rd Bfﬁii&t&‘Héh%b%’{an%'ﬂ?%‘ééorﬂﬁ}g{baﬁl%e
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the currenfergBg igythecerarapiedn Fighre,3Bphiguse gd iligsiraiss, metedhan P ZdR
Ej hen :Jle fordml;sil, the iﬁfeinah_sthht&uf rebofile il sftfuoaufeleawoediﬁg mi?ﬂﬁvan@}ge?ﬁé erq[—-
irectly or DI OC in ol am .ple, . a voltage shgnal in relative to
the ground bttt 8F the itvention, The Sell stiigtite d Fighte 3008 cxapllePhst Bigton

t he eljel(é)t r oakdsr GfiBsaractus@Andiigutess Ay fok dheeilhstrative pugposeb e alsoehe vertical bro-
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(st r it 220 e GRAE U e REL RECRGIE DB et SRR SHERST IR0
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' broken lme 220 can also have a bending geometry for allowing the travel of gas, on
. the one hand, and for simultaneously preventing the travel of radiation to-other sec-
. ' tions of the drifting chamber 200, on the other hand. Also the separating wall corre-
- - sponding to the broken line 221 can have a bending or partly apertured geometry for
' 25 allowing the travel of gas, on the one hand, and for simultaneously preventing the

travel of radiation to other sections of the drifting chamber 200, on the other hand.

_ In Figure 3A, the drifting chamber 200 has a section corresponding to the reference
section 201, the reference cell, which is substantially located at the place of the ref-
“erence electrode pair structure consisting of the reference electrodes 303 and 304.
30  For separating certain electrodes in Figure 3A from the plates 302, the electrode
 supports 309 and 311 of insulating material have been drawn to the Figure. They
can also be integrated as part of the structure of the plate 302. The electrode 303 is |
" intended to be connected, for example, via the voltage source 405 shown in Figure
4A for arranging the electric field 305 between the electrodes 303 and 304. The
35  voltage source is not shown in Figure 3A. The electrode 304 is then substantially in
constant potential close to the ground potential. As ions arrive at the electrode 304, -




require special arrangements. In the invention, it is RoBenember2¢qs
restrict the direc- tion of the electric field 305 nerely to the nonentary
case draww®esesizzd-i gure, but sone other, a static field raFmo02zsed, but
al’'so such an alternating field which has a nonentary direction, an
anplitude, frequency and/or waveform 30 Liﬁ Figure 3A, the drifting chanber
200 al so has the ionisation section 202 astin Fig- ure 2. In the diagram
illustrated by Figure 3A, the ionisation section is separated fromthe
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nal based on the changes 0 charge can also be arranged to some other reference po-
tential than relative to the ground potential. It may also naturally be arranged so that
- changes of charge are detected from the electrode 303 in a potential, which has a
high absolute value in relation to ground, but taking into account the voltage be-
25 tween the electrodes 304 and 303 upon forming the acfual desired signal can then
- require special arrangements. In the invention, it is not wanted to restrict the direc-
tion of the electric field 305 merely to the momentary case drawn to the Figure, but
-some other, a-static field can be used,rbut_ also such an altématin'g_ field which has a
momentary direction, an amplitude, frequency and/or waveform. ' |
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30 - In Figure 3A, the drifting chamber 200 also has the jonisation section 202 as in Fig-
ure 2. In the diagram illustrated by Figure 3A, the ionisation section is separated

from the rest of the drifting chamber 200 by the broken lines 220 and 221. The ioni-
sation section 202 is substantially restricted to the area limited by the electrodes 307

_ and 308. Electrodes 307 and 308 have been drawn in figure 3A ; between which, for
35 example, a corona dlscharge can be provided, by a controllable voltage source 405
(Figure 4A), for example, , so that it is possible to charge, produce ions 301 into the



310 is not necessary. The radiation source can be | ocaZe8eplembee2ee | evel
with sonme of the electrodes 304, 314, 303 and 313 listed as an exanple. In
the first Wipokes12d| | structure it is also possible to | oegtragéimzadi ation
sdurce 308 to the other side of the plate 302 than in 25 Figure 3A, so that
the radi ati on source can be structurally giranged to be easily re-

pl aceable. In this case, the plate 302 itself and/or the separation

radi ation control plate intended to be attached to it has a set of holes
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310 1s not necessary.

The radiation source can be located on the same level with some of the electrodes
304,314, 303 and 313 listed as an example In‘the first order cell structure it is also
possible to locate the radiation source 308 to the other side of the plate 302 than in
25 Figure 3A, so that the radiation source can be structurally arranged to be easily re-
placeable. In this case, the plate 302 itself and/or the separation radiation' control
-plate intended to be attached to it has a set of holes of which at least one hole has a
certain shape at least one dlameter and length as well as location in relation to the
other holes for forming a certain pattern, The shape of the hole can then be angular, |
30 rectangle or circular, for directing the radiation, originating from the radiation
source through said at least one hole to the ionisation section, in which the gas is
“travelling, for optimising the dose rate resulting to the gas in a most appropriate |
- manner for  the charging of the gas. With the shape of the holes, especially their
length and cross-section perpendicular to the longitudinal direction and also -the
35  shape, it is possible to influence the distribution of radiation in the ionisation sec-
- tion. The same principle can also be applied to a second order cell structure so that.



tected as electric current. Mst preferably, the detec2d Septefrbeh2iiges of
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uSed for detecting the changes of charge as the sensor for the

el ectrometer the changes of charge of whigh are de- tected. It is then o
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current-vol tage _converter, and on the basis of it directly or by nodifying
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' ~or the current-voliage converter, and on the basis of it directly or by modifying an
analysis signal, for example, a voltage signal in relation to the ground potential.
‘Also, some oﬂzer‘arrangemf_mt, known fora skilled man in the art, can be used for
{ | detecting weak changes of charge and for converting into a current and/or vo]tége
signal. The detecﬁon of a current and/or voltage signal based on the said kind of
‘changes of charge can also be arranged to some other reference potential than rela-
. tive to the ground potential. : _ , ' -

“In an analysis situation, the electric field between the electrodes 313 and 314 can
then be time-dependent, in which case the waveform describing the time depend-
ency is most preferably sine, triangle or r-ainp,' for providing a scanning electric
field. It is not intended in the invention to restrict, the waveform of the electric field
to any particular form, but the waveform can also be a so-called free waveform such
that can be presented as a series of terms derivable form an exponential function.

~ It may naturally also be arranged so that changes of charge are detected from the
electrode 313 in a potential with a high absolute value relative to the ground, but

- when forming the actual desired signal, in sué_h a case taking into account the volt-
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“the gas fl cwdfiy wavefommar ea of the reference el ectrode pair can be de-
~scribed by several physical quantities. In Figure 3A, the physical state of
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conposi tion, diffusion coefficient and/or nechanical nobil-

20  As based on the gas velocity, it can be taken into account the moment of time, at
which the momentary value of the reference signal has. been formed with the help
of the reference electrode. . In such a case, a potential interference advancing with
the gas into the analysis cell can be eliminated in a right phase from the signal used

- for analysing the ion mobility so improving the measurement accuracy. |
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25 The status of the gas flowing to the area of the reférence electrode pair can be de-
- scribed by several physical quantities. In Figure 3A, the physical state of the sample = .
gas in a gas sample is illustrated, as the gas arrives at the reference section of the
cell structure, by a first state vector Y ; = Yy ; (T, RH, S;, g, T,..., Ny); which has
an finite number of components. A set of components of the state vector can then be
30 - described as follows: T=temperature of the gas or s'imilar,'RH—-#rclaﬁve humidity, S; .
= the saturation ratio for the component i in the gas, px = mass-absorption coeffi--
cient for the radiation type x with a component i in the gas, r=gas density, Ny=molar
fraction of the structural units of a component i in the gas. Most preferably, the se-
quence formed by the components of said state vector is free, i.e. the components of
35 the state vector are not dependent on each other. In practice, for measuring technical




ity of the type i of a gas nolecule, and the turbul encépSgntenber 2§06f t he
flow field. However, it is not intended in the invention to restrict into
any certaiwoomehz2zati on of said quantities. 10 The fl ow spct/ensbozbde
sanple gas in the analysis section has been illustrated by a sec- ond state
vector Ygr, O in Figure 3A, which is the same as YSts i with a certain
accu- racy. By presuming that the first d8 second state vector are
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35 In an en%ﬁﬁlaf@%ﬂfﬁcﬁﬁt?@éatagy,ttﬁe Affeerk AVt 9 takeh dnfot @irRidepaticil By Yalitira-
and/or Ytt: o . have been stor'ed to nenory so that they can be used and/ or

updat ed on 8P basis of 25 Sept enber 2006 - WO 03/ 081224 PCT/ FI 03/ 00226 16
t he neasurenent result in the neasuring action performed after the actual
calibra- - Most preferably, the electric field 305 between the reference electrode pair has been.

20 arranged in the same way as the electric field between the analysis electrode pair,
both in relation to the amplitude, strength and frequency and the phase, as is shown
y _ in the Figure. Nevertheless, it is possible to deviate from this, if it is only known
A . how the deviation will inﬂucnce the reference signal and thus the mobility spectrum
| " of the jon under analysis so that the deviation can be taken into consideration in the
25 identification of the substance in the sample, In this case it is also possible to take
_into account the possible influences on the state vector Yy ; as the identification
- advances, also iteratively. It is also possible to compensate, for example, structural
uncertainties caused by the manufacturing accuracy of mechanics, by using such a
voltage source, in which it is possible to separately adjust the phasc and amplitude
30 of the voltage feeding the cell, most preferably independently from each other. Be-
~ sides continuous adjustment, the adjustment can then also be understood to mean the
setting of the limit for the adjustment area and the non-recurring set-up -occurring in
connection of the setting of the device using_fhe cell structure to functional state,
also in connection of a calibration of recurring nature.
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35 In an embodiment according to the invention, the state vectors Y i and/or Ysew_o
" have been stored to memory so that they can be used and/or-updated on the basis of



ti-on. In another enbodi ment according to the invention25tSeptestbar @00&ctor is
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route 312 of the ion 301 to the analysis section and in it wthin the
reach of the electric field 315, it (315)1l@eflects the travel of the ion
301 fromthe route 312 so that it 301 is passed to the el ectrode 314 where.

the ion 301 thaVidek: ' i | . 1 O 314 ,as ,
second ion 311 aglggﬁiétntrt\g?mﬂpgyéﬁa% ?Pgﬁﬁ}%?&h%spélgﬁn@%fgﬁéﬁaﬁ ??é‘lqloca@ﬁ%‘ey
all of its ‘ﬁ&rf}b qngtherLm éceprdingae therinventiony dhe skatehventorizriterytad,

t he forner idod ammmme@%e fiRos kRS i ;ﬁﬁﬂﬁ
simlar or 1rlgact wWth t ecsur?ace,Biﬁﬁg%ﬁg?ﬁtﬁfﬁéb%%%% ng %%l't

or, due toé‘glﬁ‘esi on-type forces, to stay in some vacancy of sone structure
of the surface. One alternative for. the fornmer ion is to |leave the
driftingd chawtibe 003011 8omingh framithe idridationhectibh qrasgasinpiiet diiftiag cHafnber

o Cromont i g a“‘*‘i% P 2V6Rge ol BLESE b i 30T e Rl Reion ARl Bas

a nonentary .sit : | e7e
has been dWa - iach ofithe elagiiye fielh3 1 it €8 bE) defitetSR fraveFiofdhe iGA30The

electric fi flofh it roRe3R2GH AE AR K PucElRS ipfeRedde 304 vt e 0'5hL "

a voltage wt sui tabl e .20 . polarity hetween [
-ion 301 mr@‘@ﬁ%@!éﬂt@mﬁif P@Icci’larg?nmtélet tragies3 ek gecond: dos Flilqpassedhftbre

never t hi) esearliththaeh i ' iRl 3RS dAh 14N
ever esearliththae has nooget RaBtineRt6 doRvay anrdT 151.3. : gé gt?/ ﬂleoé‘ﬂsﬁie’(&de%g. 1%?

the el ectro i on 301 1l d ve towards ectro
f‘ai n the dﬁ'%&?‘%‘?ﬁ?nﬁ%eb?%cﬁvég\ﬁ%e%%r WLARAQW feavedthe sipsirods 3deas a
rrec- ti onnaitral moleculowrisimilireor togeact il theaitfice, st HemiadB) By baldig: t he

‘path of thew [ i ctiopn.changes, foll owng the chan of
!tohe- el ect r?t((:) I{Tfi%éﬂ guc%ﬁo tgaﬁn%ﬁﬁ{r)}%lrt%% %ﬁ?egshE%Is et Y agey @%Fcﬁ"?@ure of
“mobi | ity oftheisarfaes Qoe altematize dor thecforiner dor8 iStcave ot HERIY clineE00 |

field afs a wRARshaet 1ikalHE Q& ‘ an alternating electric field, which
has a certain direction, gg{pk?lgtgugémgrrlbg'freqmncy "suitable for the

appropri at rpose,sq that, for exanple, jons with a certain nobility 30
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- ' one marked in the figure and, nevertheless, the electrode 313 were in 4 more nega-
. tive potential than the electrode 314, the ion 301 would move towards the electrode
s . 313. If again the direction of the electric field 315 were now changed to the direc-

tion of the arrow in the figure and back to opposite again, also the path of the ion in
25 - the analysis section changes, following the change of the electric field in a manner,
which also depends on the electric mobility of the jon 301, '

The electric field 315 can consist of an electric field of a constant value and/or such .

an alternating electric field, which has a certain djrectidn, amplitude and frequency
o suitable for the appropriate purpose so that, for example, ions with a certain mobility
30 canbe picked onto the electrode 314, L = '

In such a case, it is also possible to arrange a certain temporal duration to the elec-
tric field, and to vary its temporal duration so that different kinds of control condi-
tions can be realised to be utilised in the defining of jon mobility. The voltage be-
tween the electrodes in the reference electrode pair has to follow the voltage be-
35 tween the electrodes in the analysis electrode pair in a certain way. Most preferably
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reference cell and the analysis cell have the sanme phase, frequency and
anpl i t ude wes3nsiezel ectrodes have simlar mechanical di mengi@nssookse
simlarity nmust then be understood to nean simlarity with a certain

manuf act uri ng-techni cal accuracy, and the sane phase so that del ays caused
by the flow of gas and/or func- 5 |ions d¥ el ectronics have been taken into
account in the integration. An enbodi nment, according to the |nvent|on
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according t ains such electrode pairs as the el ectrode

pair consi §$?3}§F@Frﬁ{§m%ﬁg?ﬁgué el ectrodes 313 and 314, analysis 25

el ectrode pairs, sequentially in the flow direction of the sanple in the
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| equally long in relation to each other in the travelling direction of the sample, but

20 they can also be of different lengths and/or different shapes, even of different

-widths. Advantage can then be achieved by varymg the electric conditions used for

.the determing of mobility.
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-‘One advantageous 'embodhnent,abcording to the invention contains such electrode
.. pairs as the electrode pair consisting of the analysis electrodes 313 and 314, analysis
25 . electrode pairs, sequentially in the ﬂow direction of the sample in the analysis sec-
tion of the drifting chamber. In this case, the electrodes of the analysis electrodes
“that operate for receiving the ion charges, such as the electrode 314, do not have to
be equally long in relation to each.other in the ‘travcl_lmg direction of the sample, but .
they can also be of differént lengths and./or-' different shapes, even of different
30 widths.

However, it can be stated that the electric properties of the reference electrode pair

and the analysis electrode. pair have to be identical with a certain accuracy for ob-
‘taini.ng the best poséible benefit of the use of the reference electrodes. According to .

the inventional idea it is, however, possible to also use non-identical reference and
35  analysis electrode pairs, but in this case, the differences in the their electric proper-




and the analysis electrode pair have to be identical we%Bepteaict 2006
accuracy for ob- taining the best possible benefit of the use of the

ref erencevap epdsipdes. According to the inventional idea igegnfozdenever.,
possible to al so use non-identical reference and 35 anal ysis el ectrode

pairs, but in this case, the differences in the their electric proper 25
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second adva a%’éﬁ a%h%ﬂ’&‘ FNGHT CaR Wep 10 j08ei inprrn arothestaserae sles-
gr“dﬁr cle!l trode stnfaces 36Ghat, wienglupesiiidg totthes, tlf)e btl&i%li subktaicas 8aP81s69
roken |ine far rt_substantially. cantains a
first order® C%I%Fﬁg‘?egﬂgyﬁ ﬁglt%%&é%@gg?gﬂwg&?‘?#mc%ﬂP ‘Uﬁl"gﬁt Seitles.
structure however deviates in its geonetry fromthe cell structure shown

i.n Fi gure 3B. Secomdr adpadageowwoembedimeningenrent of ionisation, the
Il oni sation section being neverthel ess substantially ‘between the reference

Spct ISR s Ao § R ol S
300 in Fi girthe JeRtion, Redaperndyondee call strueirre;$0A.dn Rigneen3Bsthiereliscontlived
T by g Ot Ky e 4 S e bt ARy i 1
to such a &St PERT SFU SHECRL cgarding fo fFigurg it pwinch cell\stetiraibowexar
aperture ordevéates i itageometrysfrofhthepmik stixturefshohe indFiguses Aphatterephidito
apertungs e Wshedh&liSaBhisafbh ARY qgm@ﬁﬁcﬁlnse%hgﬁtb%z%jgengx%rﬁielésg Substantially
~ between the reference section and the analysis section as in Figure 2. It can also be
 stated that the cell structure 200A in Figure 3A differs from the cell structure 300 in
Figure 3B with regard to the divider plate, which is indicated with the reference
‘ numbers 344 and 343, and in which the part 344 refers to the unifonnly closed sec-
25 " tion of said divider plate, and the part 343 to such a section of the same divider
- plate, which is provided with an aperture or several apertures. The part 343 of the
divider plate with apertures is most preferably arranged at an electrode pair; the
: electfode pair containing a first electrode 303, 313,323, 333, and a second electrode
304, 314, 314, 334. The divider plate functions as to distribute the flow in the sec-
30  ond order cell structure to parts, to the one of which ionisation effect is directed and
‘to another one of which not. With the design of the divider plate it is possible'to -
 fluence the profile of the gas flow. The divider plate can be flat, but it can have a
certain design in a certain part for forming the flow profile of the gas flow; how-
ever, i the end, for opfimising the mobility analysis. In this case, advantage may be
35  gained by the design, especially at the place of the input aperture and/or the input of
the ionisation section, or in other places in which the geometry and thus the profile




el ectrode pair containing a first el ectrode 303, 313, 3ZBSededper{f6a second
el ectrode 304, 314, 314, 334. The divider plate functions as to distribute
the fl owwoosbmzaec 30 and order cell structure to parts,pdprioheozene of

whi ch ionisation effect is directed and to another one of which not. Wth
the design of the divider plate it is possible to in- fluence the profile
of the gas flow The divider plate can 2 flat, but it can have a certain
design in a certain part for formng the fIOM/proflle of the gas flow, how
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desi gn 5 MamhmmhcgnﬂeﬂhmedIWQ% al so be used for influencing the flow
quality in the VI cinity of the formed section of the divider plate,
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he 'br”oﬁ'ﬁfs«f b heostorcaual pok 2100 Ebhgeop et Snale Dprdofrenfirt oy
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st ruct ur e, 21 haheo phatecopahat Sidé of thel part 344 aoft thdmrepletﬁt m)ﬂye dgfting
gener ﬁt()' 9 hamrio%r ‘ibﬁcw}nch is indicated by the reference number 231, at least at the ionisa-
. tor. The part 344 of the divider plate can have the electrode 308 integrated into its
structure, or the plate part 344 itself can act as the electrode for generating the elec-
‘tric field. Ionisation can be based on corona discharge. In this case, for maintaining
the corona. discharge with the help of an electric field, the ionisation section has
25 - most preferably at least two electrodes 307 and 308, the corona discharge occurring
| - ‘between said electrodes due to the electric ﬁeld between them as the strength of said
electric field is: generated by the sufficient potentlal difference between the elec-

trodes 307 and 308.

_ In the cell structure in Figure 3B, the drifting chamber 200 is limited by the planar _
30 part 322 and the plane 302. The part 302 can be formed in accordance with the fig- - ..
ure, in which case it can have apertures for making possible a certain design of the
flow channel. The support 318 is connected to the planar part 322 drawn in the fig-
ure for supporting the divider plate including the parts 323 and 344. For separating
said divider plate from the part 302 belonging to the cell structure in the cell struc-
| 35 ture in Figure 3B, it has a support part 317. The parts can most preferably be shaped
| for prov1d1ng a gas flow channel for the input 204 and output 205 of the gas ﬂow
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. Figure 3B also shows a second electrode pair, a back ﬁeld electrode pair, consisting
- of the electrode 333 and electrode 334, which belong to the back cell. The purpose
( o of the back field electrode pair of the back cell is to provide an electric field, the
' ~25 back field, after the analysis electrode and behind it, and to make possible the real-
' " time measurement of gas rate with the help of it. Because the collection efficiency
~ of the analysis electrode pair depends on the. voltage between its electrodes, it is -

possible that part of the ions will not be aggregated onto the analysis electrode pair.
 When voltage is coupled between the elecirodes in the back field electrode pair, the
30 jons that have not been aggregated to the analysis electrode can be collected with

the heip of the back field electrodes. The electric field genératcd by the actual analy- '

 sis electrode pair can vary, for cxample, sinusoidally. In this case, the field strength

and/or frequency of the back field can most preferably be bound to the respective
quantities of the analysis voltage and, most preferably, the reference signal can also

35 be utilised for fonhing the signal obtained from the back field, the back field signal. |

| The aggregation of ions onto the back field electrode generates charge changes init



thus also the formng of the nmobility spectrum [|n addi26iSeptenitiee 2006
counter-electrode 324 of the front field can be utilised as a neasuring
el ect rode waoghhgate signal ob 20 tained fromit directly orpdifagoeisehsy mati on
to be fornmed on the basis of it can be used in the actual gas neasurenent
and in the identification of ions. Figurg 3B al so shows a second el ectrode
pair, a back field electrode pair, con3|%k|ng of the el ectrode 333 and

el ectrode 334, which belong to the back cell. The purpose of the back
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In the cell structure according to an advantageous embodiment of the invention, a
‘back field electrode is a part of the disintegrated analysis electrode so that also the
back field can be utilised in the identification. | "

- e
¥
‘

25 . In the measurement of gas rate perfbrmed with the help of the back field electrode
- pair, advantage is gamed in relation to techniques based on pressure difference and
" mass flow measurements, for example, in that the method utilising the back field
- electrode is not dependent on the density and thus humidity of the sample gas and/or
the concentration of the sample gas as in the methods based on mass flow and pres-

30 sure difference measurements.

In the next example, the operation of the cell according to Figure 3B is examined.
| The sample gas is taken along the drifting chamber 200 within the reach of the ref-
erence electrode pair and thus to the electric field between the electrodes in said
electrode pair. The gas flows further past the ionisation section (the section of the
35  drifting chamber 200 in part 341 limited between the extensions of the broken lines



nmeasuring anplifier, which, however, has not been drawpsseplchel2ges e 3B.
Nei t her does the flgure show other amplifiers (anplifiers or simlar

needed forwaipbdibmi ng 15 and/ or processing the anal ysis S'Wl?fﬁ&
reference signal) and/or voltage sources, nor neans neede or con?rol l'ing

t hese, nor other neans used, for exanple, for fil- tering the signals. In
the cell structure accordlng to an enbodi22ent of the invention, the
geonetry and size of the back field electrode pair are nost preferably
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Second o damalsefi dimersianscel i Shamher 200 Apareangsablarsnsh s bl The
parts 317 and 318 can then also consist of several parts, these parts forming a certain -

20 tuning set for optimising the dimensions of the cell structure for a certain gas meas-
urement. With the divider plate it is also possible to minimise flow mechanical in-
terferences in the gas flow.

e “In according to an advantageous embodiment of the invention, the divider plate with -
' the parts 343 and 344 can be provided with means for coupling voltage between the
25  divider plate and a part in reference potential — for example ground potential — ana-

- logically, as to a gate of a radio tube of the triode type, in which case the voltage fo -
“be :eoupled to the divider plate can be used.for controlling the moving of ions
‘through the apertures of the divider plate to one analysis electrode in a similar way
as.the-gate voltage of a radio tube is used for. controlling the flow of electrons be-

30 tween anode and cathode.

"~ C. A number of other advantageous embodiments

Figure 4A presents a diagram, in which a device 400, a gas measuring device 400,
according to an embodiment of the invention is shown as an example. This has the
cell structure 200A that is shown in Figure 3A. The gas measuring device 400 can
35  also have the cell structure 300 according to Figure 3B. Such a gas measuring de-



In this case, the gas flow passing on.the side of the db%egmberaces 341
facing the 10 charging part of the ionisation section is charged, as again
the part ®sfoeimsipas flow passing on the other side 342 ofpcimozozieder
pFate, is not charged. The portion of the volune flow of the charged gas
relative to the volune flow of the uncharged gas can then be optimsed to
be nost advantageous for the nmeasur enent2 ccuracy by placing the divider
plate to a suitable distance between the plates 302 and 322, sub 15
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20 advantageous embodiment of the invention have the first order cell structure 200A.
- according to Figure 3A, formed by an aspiration condenser. In this case, the mark-
| ings in Figure 4A in the cell structure have the reference cell 411, the ionisation sec-

tion 410, and the analysis cell 409, in said order in the direction of advance of the

o gas sample along the analysis chamber.

© 25 Asan example of an advantageous embodiment of the invention, with the rnarki'ng,s_
“drawn in Figure 4B, the device 400, has a second order cell structure 300 according
.- to Figure 3B, formed by an aspiration condenser; the cell structure thus also having
 a divider plate. In this case, according to the markings of Figure 4B there are refer-
ence cell 411, the ionisation section 410 and the analysis cell 409, in said order in
30  the direction of advance of the gas sample along the analysis chamber. However, the
cell structure of the device 400 in Figure 4B then has a front cell 414 before the ref-
erence cell. The front cell is then most preferably realised with the help of a front -
field electrode pair consisting of the electrode 323 and the electrode 324, as is
. shown in connection of the cell structure 300 in Figure 3B. In the example in Figure |
35 4B, still the back cell 415 has been shown of the cell structure, placed after- the
| analysis cell 409 in the flow direction of the sample gas. The back cell is then most



5-to cover a wider nobility range than by using a singkeSeplembst 20Q8 ure.
The price to be paid is then that the nunber of control and other devices
needed i swowree2ed and/ or the control becones nore conplecaatiebozdsn this
case, the device can also have cell structures of either type or both
types, for optimsing the nobility range,, A For exam ple, one of the cell
structures to be used in parallel can bez‘érranged to identify posi 10 tive
ions and a second one to identify negative ions. It can also be stated that

byduséI i ngp f@fétﬁ'bﬁ} reafiskd Sty eid heélp dffa Bm@iglsm eleBtrbde pate aou rlwngiﬂw élec- t he
redundancy’ o in ce can _be .incregse

agai nst f attog F’qug @Ga&‘%cﬁi%cﬁq(% gg‘i/ cﬁ3t1?3 OWWIPWOPH‘E%M/?%&& :%,H(Q I
struct ur esin Fig emSWfiithhethdprdfoﬁhmbwksﬁﬂid-elmd(h iti 18 puskible id demmnne

- necessary %1% ase ‘(tﬂnp blé# f;"‘g sis of ions for identifying 15
certain su e[ %R ple, having to rinse the chanber

bet ween analy ses, which woul d be necessar for exanple, wth a device
provi dedl wilhie frongical| and/ebacksesll ean alsobe lm@g@dcﬁowwhtmmcmd order gell

al so possi bfge I iSRRI il e 3@% SR, ¢ase, ﬂh%avﬁmgést @H@I%H
from substanti a e same, envj.ron Etﬁ %n é,grawnto Fi A|n
a gas measthﬂﬁ@ mp@bfr@mth%@ i tttrsaal 1) £ AgBEESATEM9b G

the invent bﬁf‘td"é’dﬁﬁxtéﬂ&ﬁlafnbé&hlsoﬂ@éelp@ﬂl‘ﬁctﬁidthi&sﬂlﬁlsMﬂl?lemﬁhﬂIdiﬂhEQ)tEﬂblgur e
3A, forned an as Etlo nde&sg %bhl S case he mark- ings in

- Figure 4A hﬁn@ IFRACEEAN OF 5 CYHE V&t erence cell 411, the

ironi sation.sec- tion 410, and the analysis cell 409, in sald order in the
di rect10n Theady amasurifig t]hmcegtﬂi) ammﬂm@omdﬂmt@eauysmodhmﬁimf thein- As -

Car ki nge ea%é hﬁgﬁ?é;hﬁ%%%‘é&%ﬁgpﬂﬁdéém%&b&ﬂ%gﬁ?se i¥indl1th 30D dplysis
struct ure 268 ofiwrdimichons and Eomprasesang thy signalsyohiningd fromithe se tﬁmrﬂi@r
the cell %ﬁéﬂﬁ}lk’ foctidides. %S@J"ﬂé!ﬁ e d%vi%%@%anﬂla%‘”sgeéﬁictlﬁéa%s%ﬁﬁrocess-

aecordi ng rk|n S r- .ence

here are r e
i oni sat i oningthe; %@Mmtﬂﬁabkh@tgﬁg¢ helpolcan elegigode jmtheafran or %?%éelfihe

di rectyon @fecﬁé&@?ﬁﬁ @ threh@ellggﬁuaafaoseo athe ﬂﬁeéﬂ%&n@ﬁﬁ%ﬁé&ﬁb@hﬁéﬁg fprogianever
the cell structure of the device 400 in Figure 4B then has a front cell

414 beforeMake-ref- erence cell. The front cell i's then nost preferably
realised with the help of a front field electrode pair consisting of the
el ectrode B2Figmeds e and eiB,rthdee EZShomthesamphﬁﬂm 418 foorameplifymg the mgnalcel I

el | a5 nienpldnohPlieiefdons ol BaATH: Exbfoles Figpids, o opiphifior A bR K
cel | 409 i nontielled bynthei mwppme@ﬁorﬂ% kmthsi fwgass thwlammﬁ'mz 483|h|as alsothesa
oSt 2% Se kAP Sonirddtdd 1d\hdahaGdid 2411P409. FIGWEPR2 4R amplifier can also be con-
nected to the front cell 414 and/or back cell 415 drawn in Figure 4B for amplifying
a signal and/or for processing the available signals, although such are not shown in
Figure 4B. In this case, the amplifier in question can most preferably be controlled

- by the microprocessor 406, at least in part.
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25 * The amplifiers 412 and 422 bave been drawn connected to the comparator means
407, which is also-in contact with the microprocessor 406. The comparator means
407 can have several inputs, for example, one for each signal obtainable from the
electrode of a cell. The comparator means 407 can also comprise signal processing
means for processing an incoming signal, which most preferably have been arranged
30  ultimately for optimising the identification of ions. The comparator means 407 is in
' contact with the microprocessor 406 for feeding the analysis signal coming through
the comparator means to the microprocessor for actions to be performed with it.

In Figures 4A and 4B there is a drawn ampliﬁér 412 connecied to the comparator |
means 407, and by a bi-directional connection to the microprocessor 406 so that a



24 preferably realised with the help of a back field eteEeptonbep2006
conprising the elec- trode 333 and the el ectrode 334, as is shown in

connect i owgdsosi@gcel | structure 300 in Figure 3B. Wth tagmeddff the
back field electrode, it is possible to determine the average rate of the

gas flow 100. 5 The front cell and/or back cell can also be elimnated from
such a second order cell structure, whi2h is illustrated in Figure 3B. In
such a case, the advantages offered by the cell-left-out fromthe cel
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30 ultimtely for optimsing the identification of ions. The conparator
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anal ysi s signa e conparator
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20 . of ions incorporating into the mobility specirum can be identified. Most preferably,
- the microprocessor 406 also has a connection to some memory means for saving
_necessary programs, control parameters and/or other data used in the identification,
e - although the examples in Figqres 4A and 4B do not separately show _ﬂ?e memory in
' _the device 400, Most preferably, the identification of ions is based -on librarised
25 -.data; which can form a database, which can be, for example, a relational database. -

In thie device 400, according to an advantageous embodiment of the invention, there
 are further provided the transmitter-feceiver means 404 for controlling the analysis
operation and preferably also an antenna 403 or similar for maintaining the func- -
tional control connection between the device 400 and the device 401 controlling it
30 and/or the operator. In this case, the microprocessor 406 is most preferably con-
" nected also to the transmitter- receiver means 404 so that data transmission just be-
~ tween these is possible. '

In Figures 4A and 4B, a mobile station has been drawn as the controlling device
401, but it can also be some other radio device, for example, a radio telescope n
35 3pace-techmca1 apphcatlons or an infrared transmitter. In this case, the message 402



means 407, and by a bi-directional connection to the ni&iSepteates 2006 406 so
that a 25 September 2006 WO 03/081224 PCT/ FlI 03/ 00226 25 reference signal

can be di npelpbys@pt ai ned fromthe anplifier 412 to the ni Cf’ﬁpli?ﬁgﬁﬁz sor 406
suitably anplified and fornmed to digital form as its 412 outpuf; has

the necessary analogue to digital converter. The reference signal can be
obtained to the mcroprocessor 406 al so 26rough the conparator neans 407.
Respectively, also a 5 signal originating fromthe el ectrode of sone other
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in an 1ndependent way according to the need of the cell in each cell structure for
making possible the reliability of a certain level for the identification of ions.

' (" In Figure 4B, the voltage source 423 is drawn to. have a different number of outputs
) ' . implemented for the feeding of parts of the cell structure from the voltage source
‘25 413 in Figure 4A. In Figure 4B, the voltage source 425 is drawn to have a different
number of outputs from the voltage source in Figure 4A implemented for the feed-
- ing of parts of the cell structure. Because of this, the reference numbers for the volt-
-age sources are different between Figures 4A and 4B, although the voltage sources

as such would have no other difference, ‘

.30 The gas measuring device 400 can also be set to report data concerning its own

status and/or send analysis results, and to use a certain form of communications for -
sending these. The device can be a device intended to be fixedly installed in a labo-
-ratory, a device suitable for cross- country and/or a portable device intended to be

| used on Earth for the identification of certain gaseous substances. The device can |
35 also be arranged for the identification of gases in mine conditions, tunnels, a space




nected also to the transmitter- receiver nmeans 404 so phgep@aiber 2006
transm ssion just be- tween these is possible. In Figures 4A and 4B, a

mobi | e st @lg @sias been drawn as the controlling device 4p¢rd3iadst can
atso be sone other radio device, for exanple, a radio telescope in 35

space-technical applications, or an infrared transmtter. In this case, the
message 402 25 Septenber 2006 WO 03/ 081224 PCT/ FI 03/ 00226 26 intended to
travel between the gas neasuring device 400 and its controlling device 401
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the number of structural units of the sample gas, and as the sample gas flows further
20  to the analysis cell after the ionisation section, the ions in the sample gas are ana-
lysed, based on their electric mobility.

The sample gas is analysed (503) for producing a first signal, on the one hand, on a
- reference electrode and, on the other hand, for forming a second signal on an analy-
~ _sis electrode, on the basis of changes of charge in the reference electrode and analy-
25 - sis electrode. Also charging the sample gas in the ionisation section relates to the
analysis, the ionisation section being located between the reference section and the
analysis section. The mentioned first and second signals are processed (504) for
generating a processed signal, on the basis of which a mobility spectrum is pro-
| vided, which is used in the identification (505) of the ion. For example, a suitable
30 deconvolution algorithm can be used in the identification. The identification can
also be based on librarised data or a similar database of the mobility spectrum. In -
addition, the mobility spectrum to be formed on the basis of the processed signal can
-be reported forward either before or after the identification, on the basis of a func-
tional data transmission connection, for example by way of a radio. It is also possi-
35 ble to send merely the processed signal for performing the identiﬁcation_;itself ina
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“sine,

within a distance of 0.05 - 9.95 mmfrom an anal ysis erggépiemBer 20bet he cel |
structure 20 according to an advantageous enbodi ment of the invention, the
gas flowrate is approx. 0.1 - 10 1/min. The detailed sel ection of t he
flow rate depends on the ion flux, the geonetrical dinensions of the cel
structure and/or device in‘general, and the punp required for naintaining
the flow Table 1 shows exanples, of the use pa- raneters for sone

advant ageous enbodi nents according to the invention. The Table 25 do not
mention a free waveform which can be pB@sented with the help of an expo-
nential function based signals by conbining them 25 Septenber 2006 WO -
03/ 0812¢4,iR(sT/ F1 03/ 00226 29 Table 1. Exanples of the use paraneters of
sonme advant ageous enbodi ments ac- cording to the invention for first and/or

d d The gl field of th |
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VI)  Frden mobiilityp charagteris@irDBabthes¢aikstruatire a3 4 flowr clangehfor donerobling e,

ranp si gpakad ﬁoﬁz‘i% r@fé}endgeéeﬁrgﬁzﬁ%ﬁ% Zfoén]aoge%éE@@ E1g1nﬁ1 aarighﬁatlﬁﬁ f@%ﬂ*g@ or

Anal ysi ? cell I.ne
oL aﬁ‘{%‘@g 8 l@llé%mheﬁ §ampa\%a%. An gnalysis celbprranged
Sept enbémrn?Qﬁﬁ an@Ysi€l signal sdl tha thel refstehue taetle theriohidedén fseetddn, Oahd)ihe

o - naBRR Ll R TR LR R B LB b ¥ s ERh O,

. referen@éwc@lapnﬁlrranged to forma reference signal, a ionisation section

for achieving an ionisation effect into the sanpl e gas, and an anal ysi s

~cel | ar2.anggdellostricHire m@dﬁig‘)’ﬁi Sla$ingNathfi@cleRaéd ihehateh S8 has @efrbat t he

oni sat [ g, SREL b rer@Bed 881 and/or a back cell after the analysis cell, in the gas flow
direction..

3. A cell structure according to claim 1, characterised in that it has a reference cell
with an electrode structure that is substantially similar to the electrode structure in the
analysis cell.

4. A cell structure according to claim 1, characterised in that it has in a cell an
electrode pair with the first electrode and the second electrode.

5. A cell structure according to claim 4, characterised in that at least one electrode
is bipartite so that it has a first electrode part and a second electrode part.

6. A cell structure according to claim 5, characterised in that said first electrode
part is arranged to provide such a first electric field that has a repeated peak value,
direction and/or frequency. |

7. A cell structure according to claim 6, characterised in that, that a second elec- |
trode part is arranged to provide such a second electric field that is different from said
first electric field.

8. A cell structure according to claim 1, characterised in that it has a divider plate in |
the flow channel for dividing the flow channel in to two parts parallel with it, the parts
being a first part and a second part.




anal ysis cell are located in said order in the directi2mSeftetber 3doéw of t he
sanple gas in the flow channel. 2. A cell structure according to claim1,
characterised in that it also has a front cell before the reference cell,

and/ or a back cell after the analysis cell, in the gas flow direction. 3.
A cell structure according to claim1, characterised in that it has a
reference cell wth an el ectrode structg{e that is substantially simlar
to the electrode structure in the analysts cell. 4. A cell structure

according to claim1, characterised in that it has in a cell an electrode
pai r wit 9.t b cell seuctreatooodiag 4o dlaimes, chamoterisb e oi that the Bnisatior séctiomr uct ur e
accor di nqgq 4Pl &y ﬂ(ﬁ, L bR ; | s

bi parti tessoﬂ%h%li%%t ﬁ%giya | ?gt?ﬁg‘ﬂefgﬂ%ggh%gh foglg%hgﬁs%;ﬁfgingl%e?gg rode
part. 6. DAIJ@SAL ¢ dogcehnaehg to claim 5, characterised in that said
first electrode part is arranged to provide such a first electric field
that hasl@ réApelstdcmeakcomting, to cdaines) clractersal inftheydleereyis a7. A cel |
struct ur r 2Ry re‘i‘%&tﬁ&'ﬂﬁ‘fﬁ ' a second el ec-
trode paﬁ?ﬁi(bg%a(g?g%grjg%t?g pr oe\%%gip%uc adsecon%&gbie}@ﬂefsﬁg i'eld that is
different fromsaid first electyic field. 8 A cell, structure according to
clai m 1, ldhd g8 Wepseme devigeder idenffidng sebsianses inflawing gas, baseds | ow channel
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| oni zat i afidahfaAalysigéell Aratdlel T8 forpRhd ahdly$i8sianRRd thef the hefefdRW ceange! - 10.
A cell structure accordldglgqto cl.alrﬂ& 1c a%ﬁ terysed Ln that, 'the[éﬁ IS a
part of AWFAHABSeCionAnd i falysis.cel] agdogated i ko H“hﬂ’@éﬁﬁﬁﬂo%P PWode.
11. A gaof thessample gasienhe €lofvochandeht i f yi ng substances in flowi ng gas, based
on ion nmobility, characterised in that it has a cell structure conprising a

flow channel gbormeRding Gbvide aclBRlins 44 cl?inﬁelfleré}ﬁ?fcrilzgl‘?%ide% {RAOR GhlsO form

a reference I gn I'oni sati on sec n f.or .aéhi evi I oni,.sat1 on
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‘anal ysi s ssidgeferemve signal andanalyfiesigngle cel |, the ionisation section, and
the analysis cell are located in said order in the direction of flow

13. A gas measuring device according to claim 12, characterised in that the
reference cell and/or analysis cell has means for determining a property of the carrier
- gas so that said property of the carrier gas is at least one of the following:
| (a) a local dose rate, received into a certain volume of gas, caused by a radia
tion field originating to a radio nuclide;
(b) gas humidity;
(c) gas temperature;
(d) gas composition;
{(e) gas viscosity;
(D gas density;
(2) mass-absorption coefficient of the gas for radiation.

14. A gas measuring device according to claim 12, characterised in that it
- has, for determination of the gas flow, such a cell structure comprising a back field
electrode pair and in such a first back field electrode and a second back field electrode.

15. A gas measuring device according to claim 12, characterised in that it
has, for collecting ions and/or particles from the gas flow, a cell structure




of the sanple gas in the flow channel. 12. A gas neasu2$sgmgﬁmbpgmﬁmcording
to claim1l, characterised in that it has signal processing neans for
generating and/or formng a third signal on the basis of said reference
signal and analysis signal. 13. A gas neasuring device according to claim
12, characterised in that the reference cell and/or analysis cell has neans
for determning a property of the carrier gas so that said property of the
carrier gas'is at |east one of the folléﬁﬁng: (a) a local dose rate,
received into a certain volunme of gas, caused by a radia tion field

ori gi nat i ngcdmprasingdifronnfield electrdde) paeandrinngudh] & first Gont Gekl lesmicaindr;

(d) gas co Lk kon. viscosity; (f) gas density, (Q)
rrass-absorB%é?g%&ggg???l@aeﬁﬁ%g?' the gas for radiation. 14. A gas neasuring

device accaording to claim 12, characterised in_ that it has, for
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ac ie nmeasuri ng device according to claim 12,
characteri gﬁ%@ﬁ%@@%ﬁyrﬁ%%@%@r collecting ions and/or particles fromthe
gas flow, a_cell structure 25 Septenber 2006 32 conprising a front field
el ectrode pdir af@asmeassnngalervicesiccording te claim 16, sharagtesisaddn thatsecond
front fiel daiel tRElsHORE-redfiver mBAss 478 afithidDtodBYifE a ARPAISE fdfrof! @i m 11,

characteri i%g inﬁ&eﬁ) it has trapnsmtter-receiver nmeans for malntaining
. and cont r o {%E P b&ET FEATTNG AGE- devi ce by renmote control. 17. A gas

measuring device according to claim16, characterised in that said
transmitt ed8r ecefgas messnEngdevineranegating ¢o clatwi 1 charagperised indhatcont r ol
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according to claim 16, characterised 1|
means are f&?ﬁ‘@rﬁg@HS glﬁfa@&%%rﬁoélgﬁo Vaﬂ’(?é}elt‘é{?‘ﬂl the-gas dneasupgg deviceandd s dat a
and/ or condevade arminged hebeveemniunécatiag wideths phnmeduinpedeavice. a  devi ce

arranged to be comrunicating with the gas nmeasuring devi ce.

19. A gas measuring device according to claim 11, characterised in that it
has a microprocessor for maintaining and/or controlling the functions of the
gas measuring device.

20. A method for an identification of substances in flowing gas, based on
electrical mobility of ions, characterised in that it has the following steps, in which
(a) a first electric field is set between electrodes in a reference electrode
pair;
(b) a second electric field is set between electrodes in an analysis electrode
pair;
(c) a gas sample is taken to be transported through the reference electrode
pair, a ionisation section and the analysis electrode pair-in said order;
(d) the gas sample is analysed;
(e) a mobility spectrum of ions is formed; and
(f) an ion is identified from the gas sample on the basis of the mobility spec-
trum. o

21. A method according to claim 20, characterised in that the step (d) has sub-
steps, in which changes of charge on the electrodes in the reference electrode pair
are observed for forming a reference signal, sample gas is charged for
generating ions, and the changes of charge on the electrodes in the analysis
electrode pair are observed for forming an analysis signal.



19. A gas neasuring device according to claim 11, charastSeptenttiér20od hat it
has a m croprocessor for maintaining and/or controlling the functions of
the gas neasuring device. 20. A nethod for an identification of substances
in flowng gas, based on electrical nmobility of ions, characterised in
that it has the followng steps, in which (a) a first electric field is
set between el ectrodes in a reference el¥ctrode pair; (b) a second
electric field is set between electrodes in an analysis electrode pair;

(c) a gas s22ipl A& methbdkesording® dlaiang0of Redchidthcretfed MEthheitNign s, dleect r ode

pair, a ionj [ 1.0 he .anal ysi s el ectrode .pai,r i,n,said order;
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and (f) an sigheli s identified fromthe gas sanple on the basis of the

nobi | ity spec- trum 21. A method according to claim20, characterised in
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changes of lﬂhfﬁﬂgkbﬂfﬂretthesﬁnpbtmw@tﬂmltelﬁ@emwﬂlgcﬂimiepahectrode pair are
observed for formng an analysis signal. 25 Septenber 2006 33 22. A nethod
accor di ng 2 cliifetRil ficodhing (NdhRE DO! ¢l§a?£btéﬁ§]eﬁhﬁﬂ%dégh2%§g (@e&le iflé}ﬁiﬁ—

nmobility sp rum i s,formed.on t.he basis of 1 r i gnal and the
anal ysi s sﬁ%ﬁh’éﬁ%%@Oﬁarmgmﬁﬁ’%‘?}@’af%ﬁ%@www@@mﬁm characterised in that
-it has a step, in which the gas sanple i's pre-processed for renoving

parti cul at €3%sol iAisysiendor an identificatioreof substantes @ ibh doma fipine flawing gas, at  t he
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cell, the ionisation section, and the analysis cell are located in said order in the

direction of flow of the sample in the flow channel, and that the system further

comprises a transmitter-receiver means for transmitting data between the gas

measuring device and a radio terminal device.

26. A system according to claim 25, characterised in that said cell structure fur-
ther comprises a front cell and/or a back cell.

27. A method for electrically determining the gas flow velocity in an aspiration
condenser, characterised in that the method comprises the steps, in which, in an
aspiration condenser, | _ ‘
‘(al) a first electric field is set between electrodes in a first electrode pair comprising
“afirst electrode; _ .
(a2) a second electric field is set between electrodes in a second electrode pair,
comprising a second electrode;
(a3} a third electric field is set between electrodes in a third electrode pair
- comprising a third electrode;
(ad) changes of charge of the first, second and third electrode in said first, second
and third electric field are observed,;
(a5) changes of charge detected, with the help of said second and third electrode,
are corrected on the basis of the changes of charge detected on the first electrode;




i oni sation section arranged to achieve an ionization eﬁﬁSeMEhmeazmxhple
gas, and an analysis cell arranged for forming an anal ysis signal so that
the reference cell, the ionisation section, and the analysis cell are
located in said order in the direction of flow of the sanple in the fl ow
channel, and that the systemfurther conprises a transmtter-receiver
means for transmtting data between the gas neasuring device and a radio
term nal device. 26. A systemaccording to claim25, characterised in that
said cell structure fur- ther conprises3é front cell and/or a back cell.
27. A nmethod for electrically determning the gas flow velocity in an

aspirati on (abdtittenis deterrahied awhivhi pestsibetwdai the e ciiteédve bf censini chatgdshs
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el ectrode; gaseleciydsenlauletedetric field is set between electrodes in a
second el ectrode pair, conprising a second electrode; (a3) a third

el ectric fi2gl dAi rﬁeﬁeﬂ ab&irdig rto@:lﬁﬁltmﬂﬂﬂetdﬁnﬂnh iga 6l flelverdlsciele cRahéter-

conpr|5|ng r first, econd
and third & i?‘r%‘g Sﬁ&igﬁ%ﬁ aplaﬁ‘lgqgorgeg (ﬁh?uné;ﬁ'ﬂnt I‘%@’eé{ @E[AI%F Sre
obser ved:; (t@m) @W&n@d& dstectechehpngae o charge onithenseched hed thist electratlesecond and
third electrode are corrected on the basis of the changes of charge

detected on the first el ectrode; 25 Septenber 2006 34 (a6) tine is

- determ ned, which passes between the occurrence of certain changes of

charge on the -second el ectrode and the occurrence on the third el ectrode;
(a7) the gas velocity is calculated. 28. A nethod according to claim 27
for deternmining gas flow velocity, character- ised in that in step (a6) an
autocorrelation function is formed for determning the tinme between the
detected changes of charge on the second and third el ectrode.




