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METHOD FOR MEASURI NG GASES AND CORRESPONDI NG | ON
MOBI LI TY SPECTROVETER FI ELD OF THE | NVENTI ON The
w@e@serolT nvention relates to a nmethod for mnmeaBCr/Fr209/050249
gases, which nmethod conprises the stages: ionization
of the sanple gas in a gas flow, |eading of the
i oni zed gas flow through an el ongated ion-nobility
ME'EESHI FO8 SRANEEEING GhsHEiAme dcbra SHRSSTREC IO . MOBILITY
separation of ions with differing ion nobilities wth
SEEGERAMETHR a transverse electric field and at | east
one neasurenent-el ectrode pair arranged on the wall of
t he neasuring chanber. The invention also relates to
FIdal oF Molh ITNVENSHER r onet er (I MS) i npl enenting the
method. PRIOR ART lon nobility spectrometry (IMS) i s
a nethod for neasuring gaseous inpurities i n air
TheEpeesent&Kavpasion2@0@%ares Theanmbthbdi fyromerensingsgases,

S )st conmon i s tineof
WHQﬁﬁ é%%qﬂgédﬁ?B%ﬁ qﬁwg%%igknher known nethod i s
- asplraonmnatNSn ofht9e|sampéedgas01measgae tthew,
_ nobi | baot S. r osol rt|
Asplrg%XdQB E1{ﬁ%a§§§qzeglﬁ§%ac %rQ%%?rﬁﬁeeﬁongated
n an aon%ﬁqhmhmﬂymmﬂa&mnahbyQhamban ehemﬁscdéﬁanbd flow

that _s oost %sually perpendicular t o the flow . | f
the el&efFic aPd’i s kept constant , the ions travel

-t o dBéP&EGDtOhO@HIkDﬂ@sOﬂlthedbﬁ§E$lﬂb tiled rmobilities with

| ect I bi th [ . beiLn et er.m ne
:cigr%béga%gnoth% ﬁ%%%ﬁ?%ggﬁt #3%é¥?8 %lgkaaéﬂpeﬁgngeaSt one
can ahsasbeemade-by echangiengaie sleoiddd dietlle wall of the

relative t o whi ch case the ions
repre@%ﬁ??ﬁ@nglgﬁépkﬁf nobi lities are measured at

Thai fifrareant i éhmessoAppllizeds onopuhl iiedt inibBity spectrometer
7/,0023647 A | mrer ) dis closes one |on
ﬁ% Py 58P w&%@rm%ﬂﬂaéhch the sanmpl e gas
PRIOR ART

Ton mobility spectrometry (IMS) is a method for measuring
gaseous impurities in air (Eiceman & Karpas, 2005). The mobil-
ity of ilons is measured in many ways. The most common is time-
of-flight IMS, or drift IMS. Another known method is aspiration
IMS. This is used to measure the mobility of both ions and
aerosol particles. Aspiration IMS is based on the fact that
ions move in an air flow and most usually with an electric
field that is most usually perpendicular to the flow. If the
electric field is kept constant, the ions travel to different
locations on the basis of their electrical mobility, the mobil-
ity being determined according to the measurement location.
Measurement can also be made by changing the electric field
relative to time, in which case the ions representing different

mobilities are measured at different times.
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Is ionized and guided to a narrow point in the

cross-section of the transport-gas flow, before the
wore@sue®nent el ectrodes. This is a matter of SPECTEI2D@®NS0249

second-order aspiration IMS. Ideally, the ionized

sanple gas is led to the cenbre of the flow

crosssection of the transport gas and electric field

ApPp3idaRabhowuiawatihen wd [2dde/ 0 @nS6 61 anl fzemnditann) dis-
same transverse distance relative to the Qonsgﬁytlve

clesest PHged ONTRORdritab SR crrBEtiery tiffe Wit ihe sample gas

1s DYEIESG £iq the dad el £ RRAnthenmess ardsehaegeion of
of the nolecule. The separation precision of ihe chags This

thaet 5anPRPBVEER S| B Qafore EOfpErFeaVEBTERE FORCEFY

isfLomytherenki 8-EL D880 SEELHANAD rdd €3 sg e €0 I WS PfIdeally,
the transport gas and the sanple gas to be ionjze

P . g
theohphicadesampée ceAst +uictontOhbeverntTheof ebBE flow cross-

sefisbur Bange,d nc eyes,ope fhawagmonantr canreasid Yagid/enarrow
rise to arelatively large error. A simlar con

flevr ugbepnals B cleRed tat Ul d 40P ales LFen SELEE54d1 stance
re%?éﬁ*e(ygxﬁﬁ%)con§%%ﬂ%f¥g'éﬂéé@?d@%@glQ@%S%@éaables affecting

oses several different types of | M device.
thpi dates® arevetentt AE Hisl Medicol shawantleB d&A ¢ss and
chagpego§ hadBurneNiel SencMileliGRMRAN§IHe &8 fon | Hf the chan-
ch a frequency in the order of 1 Mz is used,
nef ggémbepvaist 1§ @rsdEtH Mg DO IR LR . ESUERE ahoe| 8LPY ofEom the

en@ﬁ&@n%%g%%t—s\@&ﬁ&%\iera@eaqh%%d RS GBS @b Aedsport gas
wi th S

canning is extremely complicated. In .
angr thei ppaplehgasaisl begasndsedd chaplégatest kBecepppéruction,

hold cRr aGhCal %éﬂﬂéﬂg¥ﬁﬁpéﬁ | 5 difdih cohd angyf ObmbBh&nt can
reason the pﬁ% I cation discloses a nodel, in which the
casalpl @iges iksguided relahévedyelatIehertoansforiinghkar con-
fl ow. . t, . qf 4t at abal.j | obi
sttt el not (T aS T Shch W HERTY Bo0 rplTePoos4s04nl
(Wepflemal., but instead will cause inprecision. Figure 1
shows a traditional way of inplenenting an aspiration
cell. The ions J1 11 cone to separate neasurenent
Pubflicpsien- WO3ROOR/ONE8R2ARRrdlackases sheethowdéfidanent types

oqu%%g%éy¥gefﬁFféﬁEes 5 and 6 of the publication show an IMS
device using a Bradbury-Nielsen multi-component gate, in which
a frequency in the order of 1 Mhz is used, together with a
scanning DC voltage. Such an electrode arrangement with several
phased RF sources combined with DC scanning is extremely com-

plicated.

In principle, the sample gas could be led to the centre, but
practical implementation is difficult and for this reason the
publication discloses a model, in which the sample gas is
guided to the edge of the transport-gas flow. In terms of the
parabolic velocity profile of the transport-gas flow, such a

feed will not be optimal, but instead will cause imprecision.

Figure 1 shows a traditional way of implementing an aspiration

cell. The ions J,, come to separate measurement strips e; - e3
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ions cone fromthe centre due to the velocity profile
of the flow, considerable inprecision arises, due to
w0 b@oitzaes7 com ng fromthe edges of the flow FPQUFEROI®/050249
shows a so-called SWEEP cell construction, in which
the ions J1n cone to an individual neasurenent strip e
- e2 fromthe entire area of the flow channel. In the

fAdPleE At B8, a1 88 s€panat FOBwothbAGelaNTHAKSS mbaceof the
by altering the filed of the neasurenment sfrinp.

Thi
iomst Ifsane Jof uf $® sCEPkESt ABSpFavitdiRs B F o pratife of tne

fIRkRaGd A arflies il d 09 o des é ONSAuOESEREREl dIneFcoming
THE I NVENTI ON The present invention Is intended to
framdithe £A99P| F FREhEACHnd F4BVIEe 2t R /i TUsFyLEeR STEEP

cdBAHYA 199881 SAPL §Swh Pk t el 1@k Yol Ocbnpl eseah individual
so-cal | ed second-order aspiration I M5, The

| Th
meFfHt B ePLs Sitd FRaPureseof L IMB RBENGA ktor 8FRG (3 tHee flovw

cHdMEMm L1 9A 3he St edmbAtEkaion,l @l tBBaration of the ions
characteristic features of the_ correspondi ng | M5

takad qulage bYapdd aminy afhe bf 1Bydneand st Hgrsurement strip.

Tﬁﬂétﬁgﬁﬂg?t@88”%%%%é¥§x¥fkémkﬁé)5f€%i@&§néh@nfrbﬁetﬁ€1broad
I's sion flow can be in the centre of the flow
amyriossl- sHcttinihuiirmweEnthitelari ocity profile of the

flowis greatest. The con struction is substantially

sinpler that Zi mrermann' s device descri bed above. At
DEIGRIATHSNe AL THer BN CENT HeN an absolute 0 field in the

emssion flow, but init too in a nore highly

devel oped enbodi nent the ions can be selected using a
Trengitestmet tnvehtébd and loslensecort &l eeta beles, s\;impgﬁr method

| ow.onl t he i . | SS oy
o R RO A R PR HERID e B S8kBfes, paricn
14tlom,ta enplemetie saidathed - s¢tontapnder aRpispsden dMS. The

field is stati atLve t h iql 1 : ' : -
48|45 1AL FLAPUPLLYSR L IBGTION L 2l donsi soven
t Hfh Hzde ostabsdl thelyastatli endl eber cbafrpeltg rawy ige features of

ol AR 09, Y U, AMROOLEEOL EDOSEH, Oy SAM) rean o
tHd efidl toamnibe usebdnt.que according to the invention, the emis-
sion flow can be in the centre of the flow cross-section, in
which the velocity profile of the flow is greatest. The con-
struction is substantially simpler that Zimmermann’s device
described above. At its simplest, there can be an absolute 0
field in the emission flow, but in it too in a more highly
developed embodiment the ions can be selected using a small
electric field and collector electrodes, which allow only some

of the ions through the emission channel to separation.

In the ion-collecting part flow, i.e. in the said shut-off
channel, the electric field is static relative to the mobility
of the ions. A slowly changing (less than 100 Hz, more usually
0 - 50 Hz) or absolutely static electric field may be used,
according to the embodiment chosen. For example, In a period of
one second a slowly changing electric field can be used to

optimize the separation of ions with different mobility. The
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optim ze the separation of ions with different
mobility. Theelectric fields of the pre-filter are

wo oovg/1zx0ough in the direc tion of flow for thePCDRROGINS0249
be able to be collected out of the shut-off channel
and the undi sturbed operatiop of the em ssion channel
ensured. After the pre-filter, the separation

J.%h%ﬁ%g%deids 5'%%%tEQeafif{ ¥ %fbtiﬁhémﬁﬁeﬁ Hdin the direc-

accor the cal cul ated pat hs he static
ticel ext rlowf |felrdthfe uhesehoseeohbb@amé@e reqil¢@ized out of the

sht%qagogqf ocgléam | aenlcte Cct reo%%%]l%[&u%% %'p%%%t iRyErsheeagfi ssion

he sta ectric field can be on the
chHPPOSI eﬁselrdel ofAfarex nistmdaa}prﬂgfpllétee”raﬁd“beseparatlon elec—

nul tan s eqhiode of Lhe WHEmRld, according
tr%%%%naeﬁ ?Cae S gtnlg% %t Cthre %Iut elrl ng t echni quiec
to atf,‘lﬁ;@r@bltgula)tédi]epatﬂvent i on, conS| der abl e neasur enent

precision is achieved, conpared to a detector without

ion filtering. By neans of the filtering technique
Thaceeadiing dlo=theicnfartlidomt t blze eping SisgrP Tt ahpRNedafequires

be in_th ntr.e S ti wher e 48 elec-
R e L R L °
tr6@BSHE Ule ogtaislcsu@]sé@mlcalﬁ:;elsi rEire e eth ﬂfh:atomOSlte side

Zi nmer n',sdwcede i
of j & Yt 1P ?L%P?E%X%?u%g? a r %:g??o%lec;tmde
ofTBEelmﬁtabﬂfadnhhhem to the neasuri ng part only from

alimted section. In the present invention, the ions

are filtered out of the edges of the flow channel,
withoenthgigoed ke sihu- ﬁ]fté:fnw_:yanelchnmgu@r @eainding to the

permtted into the b||| measur enent :
ingepirar pg ot Cehe ihhe en?r é’mﬁ%e so}lcal gghieveds

coﬁﬁb%éaoﬁofEoﬂbtgﬁQoQOMﬁQ&bomdung maﬂte&hamntyzmeans of the

referred to_as the shut ff chan and the em
£idRamABe. CPRNEIICHIR At o€§§ RS BMenission

chh88ehUki@nHeCam pﬁfeﬁd:érﬁ:x&a Sdﬂ uatd ofl,ow mms:-hse@tlson, where
are permtted tQ _enter asur ement e

thgr 8gleFitHePFPéWICh&NE e( §gelﬁ’afLFe8r?F‘F§tS% gpl EBhbEEuction

1 AP &t i Q1 EVB)y - s The1skuthefd dHovsodr dungnéhwann’s device

described above.

The sample air is ionized, for example with alpha or beta
radiation. The ions are admitted to the measuring part only
from a limited section. In the present invention, the ions are
filtered out of the edges of the flow channel, from the so-
called shut-off flow and ions are only permitted into the
mobility measurement from the central part of the flow channel,
from the so-called emission flow. The corresponding part chan-
nels are referred to as the shut-off channel and the emission
channel. This considerably improves mobility resolution, com-
pared to a situation, in which ions are permitted to enter the
measurement from the entire area of the flow channel (so-called
first-order aspiration IMS). The shut-off flows around the
emission flow keep the velocity profile of the flow under

control.
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em ssion flow keep the velocity profile of the flow

under control.ln one enbodi nent, the ions are renoved
whyoophzmwing very thin nmetal plates, in sone of PeTF2N09/050249

there is a voltage, in the flow channel. lons are

permtted to enter the nmeasurgnent chanber froma

single gap. In this case, the emssion gap is in the
I@emﬁéeefﬁb?iménthethbaﬁ@ab,a&@ neimoaplief ebyaat.ngheery thin

side. The location of the enmission gap in the centre
MR 4125 AdUAT AT eRh Ot de g e e g€ 1 the flow
clhshel butedsr alrat ipsarmtic tde £ oyniand the geeauesinendn chamber

is in the centre of the

density,per unit of_ti RS . .
Rt LhhE Soms i Gh i BwRASEhr Glih FHeS SERT daRpds in the
cdif rotherni st 9ed etathe lgapbnaetdontd ham tax tdhree side. The

sane, poten tial. The ions are c IIeteq%$MQ¥ froqi.
lefaletierd S o™ AR tibl € D51 e fgpet 1s advanta-
gswifié | chephliget Rhe ploalses @0 digit Witsitsd tdeatliow, thutthe flow

i nstead equalize the flow resistance %{ t he channel

and, {1 Fr e P HudP WRBP A HarEhe oW rfavit L3 mibugie centre

ofathe J8Ranhe1a ANRf erdredl £eOS4TUSKE@NthEBEgh the centre-most
fl ow gui di ng plates can have nutuall ifferin

(9 RGOS 145 ST ol 0% TSI SRR B |Gt S poten-

ti£B! Ures DdnPostabltel sbeedchnss seepndiged@lere by means of a
aspiration I M5 according tqg the invention_can b

SRS RRFHET T TG4 CAPBLpFoiiCRADbTERS (Hie mot disturb

rg8tenewheight ohsthad |l ogushanrelsnd of1e¥amlsst¥ynce of the
means. of a radi oactive source. lons are permt te

d t
channel tHiel hdker i Hy ehahber YRYoRatl ithet &doat etdf,awso through
eddi t@4p NArd ONSHo fdUp 8l S ialia Ut Yy, meRNs 1fw Pl By plates

structure dividing the flow channel, preferably from
camhe e iMiiHadivh A1t @y eiBensyoaF st FPBuEPbhret ehethe flow

afdomplerg, . the greater ion density (per unit of tine)
of the centre part of the flow channel is exploited,

by permtting the ions comng fromthe centre part to
T}?@Faﬂé%ﬁ{}?em 'ﬁ&ﬁ‘ca‘m%s%ri'z%gcﬁgégbgéco%@%k&é‘ﬁ i@g@i]pa@ion NS

gui y neans of an electric field before th
aeerdinn-pp atke sirvierbien ¢er kRapprearbyefnafedSlagvs:

1dh€ 4 P8 produced over the entire height of the flow channel,
for example, by means of a radicactive source. Ions are permit-
ted to enter the measuring chamber from a limited area, by
filtering ions from elsewhere out by means of a plate structure
dividing the flow channel, preferably from the maximum point of
the velocity distribution of the flow. Here, the greater ion
density (per unit of time) of the centre part of the flow
channel is exploited, by permitting the ions coming from the
centre part to enter the mobility measuring chamber. The ions
can be guided by means of an electric field before the
emission-plate structure, for example, by increasing the ion
density in the centre part of the channel by means of the
electric field. The emission-plate structure also acts as a
shade, preventing direct ionizing radiation from entering the
measuring chamber. The construction permits compact measuring.

The construction can be exploited in order to implement
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density in the centre part of the channel by neans of

the electric field. The em ssion-plate structure al so
wW@ews/1z291a shade, preventing direct ionizing rBdi/ERDEON50249

fromentering the nmeasuring chanber. The construction

permts conpact neasuring. Thg construction can b e

exploited in order to inplenment DVS/ FAI M5-type

DMWW&%Tﬁ@a§@B§ﬁéMEI i DReCabnbe re@Miidiedan tihe t bembined
SO-Ca e

_ EP-type neasurenent, when the dg%%rqﬂl esired
wigdr tthe sRecABEiEd Y Bt YRRITSAS ESHFked "OR" o ¢ haSsire
pa%%c%&dQ%@e&w@ﬁQQQ?e@i%QBiEthanBbEEi@Eé@RbeIGN ©he second-

FIGURES In the followi ng, the invention is described

orgeth PreslUgiaf dfotexai@i-es and with reference to the
acconpanyi ng drawi ngs, in which Figure 1 shows the

manner of inplenenting a traditional aspiration cell
BHﬁQﬁuﬂE%@%ﬁéﬁk?Nlﬂf(ﬁﬁ%ﬁﬁﬁ&tion of a so-called SWEEP
cell, Figure 3a shows a schematic di agram of anot her

second-order aspiration IMS cell, Figure 3b sho .
Invghiatiohl ofinge ERPoENHBRL LGR ﬁ%ﬂﬂ%?%%&bﬁﬁgﬁﬁgg4%he aid of

eﬁ?ﬁﬁ?@Qn Q|R§Eﬂakb$%r@%bé'H%‘ﬂﬁ%“éé&bﬁ@@%ying drawings, in
arrierplate structure of the pre-filter, Figure 5
whsildws t he construction of another second-order

aspiration IMS, Figure 6 shows the schematic

construction of a pre-filter, Figure 7 shows a o
Figross-lsect bpals vikw ofanter f lddw émRARBENtE@Cr 8 tHeditional

pre-filter, EE%HE§O§ gg?m§ a schematic diagramof the
previ ous, P ghtly nodified second-order solution,
Fiupe € 9 shbwysathaxonoatroct ione®fand seresd-leeciGH> cell,

Qf t . | 1 i . 7 ond-order
F%ﬁﬁfgpéfc Eﬁgkg'gﬁé@ﬂgﬁégﬂénhfg%fghaéf'Eﬁbkg@ M2 cond-orde

gure OWS an axonometric view an
cross-sect repiohtaoseddAdcpracti cal inpl enentation of

nghfgwggatgggws a variation of the embodiment of Figure 3a,

Figure 4 shows one alternative for implementing the barrier-
plate structure of the pre-filter,

Figure 5 shows the construction of another second-order
aspiration IMS,

Figure 6 shows the schematic construction of a pre-filter,

Figure 7 shows a cross-sectional view of the flow channel,
before the pre-filter,

Figure 8 shows a schematic diagram of the previous, slightly
modified second-order solution,

Figure 9 shows an axonometric view and cross-section of a
practical implementation of an aspiration IMS cell,

Figure 10 shows an axonometric view and cross-section of a
second practical implementation of an aspiration
IMS cell, and

Figure 11 shows a cross-section, more simplified than the
previous, of a third practical implementation of an

aspiration IMS cell.
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IMS cell, and Figure 11 shows a cross-section, nore
sinplified than the previous, of a third practi cal

w0 ppbezoent at i on of an aspiration | MS cel | . DETAPQEE2009/050249
DESCRI PTI ON The operation of the position-separating
second-order aspira tion IM57s shown as a schematic
diagramin Figure 3a. An ionized gas flow 10 is |l ed

DETAT Hoherpseasiert 1aN channel 12, by neans of which a
typically parabolic velocity profile arises in the
channel . Fromthe point of view of the actua

ThEE PN dhetedalt icompaneatat sn@ second-order aspira-
position- separatlngécell bons with different

t%ﬁﬂn¥¥?|é§ SO ED| c?e&qhﬁwggh?fgﬁéﬁFﬁﬁm+?l fgure 3a. An
ioMiZdy fes refewred 1o D&dthﬁtEB&m%|ﬂea§ﬁilﬁ@dc53nnel 12, by

The air flow comes wth a parabolic profile,
memly PEaTAT fo UBACELLY TR 1% Y kiast P ey arises in
tHeN@ Halrow 1pr afrdre, t HD IR iiren fakfilewe ot thike aeenfale med sarement,
unit of tinme than arrjive at the edges. The ions ?5

thep|9editdd: [RRPIITH: the st WitH 19RAR 4i? &

idHE-ditheqi e rBEHS eWOrisesst e aetlakdlcat esidd,dipferent
the two outernost of which collection voltages are

posgttionte cHahwRl 3% FRTSRT Rl ck? rPX el Bagke Kéfekfeqand K3.

Thteo 3% $hdl- ebheghanng! 8, pasabdByc EreiE d ONSy stheh a way that
shut - of f channel s have scarcely any effect on the

irgdthralcepsrel blie fHewcdst rgéi%tﬁsfm AR %?et]éﬁrf-lll@ﬂ profile,

nd¥e $8hst @rihgeSare AUt Haht POt 8Nt alnid N BUCHd M arrive at
that there is no electric field between them and the

theo@siq@asss Tt Gt tatemcld- ai@d avaehifdsothéhastoss yith the
d§d&or”? chetveen these,plalgsor BYedBals, Meddl® plates 16, in
construction, the differ ent nobilities are col l'ected

thsr 6oV S eby tRATIGISNT @%mhp@@@@bh@ctmnavmléﬁra@%dare set. The

cHEHISL T MCE | PR, hh%J]%r tép@aéré%@%%xaeroﬁac&faéhghut off
centre-nbost channel 1s sna relative to the total

Chﬁmﬂgl§ecﬂ&nﬁﬂ63u¢ﬁm9¥§u%@ﬁandﬂﬂﬁw%h@?eoﬁémghﬂﬁﬁels have

sc%?ééir%g %ﬁga%%%l t Fcﬂ{ @Plgp%]bEhéi g%%' Yetdhe, nﬂ@eéeﬁﬁre most

e toillustrate the 1dea"are drawn in
pHanﬁeare earthed, or set to the same mutual potentlal in

in which

such a way that there is no electric field between them and the
ions pass through them, so that an emission channel a is formed
between these plates. By means of the construction, the differ-
ent mobilities are collected precisely in different positions.
In a preferred construction, the cross-sectional surface area
of the centre-most channel is small relative to the total
cross—-sectional surface area and there are numerous emission
channels. For simplicity, only the number of gaps needed to

illustrate the idea are drawn in the figure.

According to Figure 3b, the emission channel can be adapted as
a filter, if, differing from the above, there is indeed either
a static or a slowly changing (scanning) small electric field.
In this figures, the boundaries 13a and 13b are shown:

- Boundary line 13a: mobility is limited by a DMS or DC emis-

sion field, ions with a greater mobility will not pass through.
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According to Figure 3b, the em ssion channel can be
adapted as a filter, if, differing fromthe above,

W0 bh@pa210$7 | ndeed either a static or a slowy cPEHgi2ne/ 050249
(scanning) small electric field. In this figures, the
boundaries 13a and 13b are shgwn: - Boundary |ine 13a:
mobility is limted by a DMS or DC em s sion field,

- iBmsdairtyh 1d rgr dffer oy hiitth e |loweat npasisl ity @ughcted from a

o s L Gt 0 A AL U o

i dien nkaswWepapai@a. f or separation. The em ssion
channel can also be used as a filter in tw ways: 1)
By setting a voltage (field) in the em ssion channel,
Tﬁé dngl 38 MH%nnMH|bdﬂﬂa£§djb@fubha e gsifantehanmeliwo ways:

lim.t the en&vﬁito t suring channel, of high L
[ 1595589 e a@ﬁge e B fGTechannel, it is
p@kﬁﬁﬁmnamthetﬂebahdt kb,fl gbeveniistior f'tlﬁ{aamﬁél potentiMit the
to the surenent,. By a terln vol t.age in steps
Y &a ﬁ}?ﬁtsuéé@@r 8% il f“ioc? Gigsy The voltage

o PrEvedeys §§bﬁ0bh&91n%ls Laettaéainelr%e S@h@&n&\bﬂﬂj@ aboB}é which
usi ng the em ssion channel as a DVMS filter, on y

Lhegifs "SR b E™Yo s e SResHreReNreadr éﬁ‘@ﬁtrl%ﬂ:élﬁs Voltage

iPassed ) o898 fbe sagemEid | £adurhegt bae el fh gMhEEBahS1y im-
relative to each of the cogﬁ ensation vol tage, the tine

PLRES iR S TEnigth dfstHe 114 § kon THEn o

2)afiy apent b oped emtBedsncanaahsa he 3 tmswaifﬁtePeC@Hw these
alt'ernation can be utilized to increase the

iopastremdft 3heeH e dFitgur enieghdvise oe agiushattve Wishch pass

tHoUgP el s fige bRL EL @ Bh abereanst bugli QRieh tRerelative to
pre-filter 14. The body of_ the sensor i's marked with

eade qfefté‘f%rﬁ,féﬂl?ﬁﬂﬁﬁé’?l%l Yolkage i iprenehrat o 6feld strength

of Y &k .ritied Ons are ionized el sewhere and the
ionized air is brought to the flow channel inmediately
before the barrier plates (fromthe left). In the

TﬁéQB%&&eﬁQﬁt%EHégsﬁ%%ﬂogg £he lLafd r@%a51¥%ﬂﬂég$@ because

voltage field in this prototype inplenen tation
aliyrsavdonf genubed utdAdzedetionncrrespl ahes mara@urement speed.

Figure 4 shows one alternative way to implement the barrier-
plate construction of the pre-filter 14. The body of the sensor
is marked with the reference number 4. In the implementation of
Figure 4, the ions are ionized elsewhere and the ionized air is
brought to the flow channel immediately before the barrier
plates (from the left). In the figure, the strips 14.1 on the
left relative to the voltage field in this prototype implemen-
tation. In a mass-manufactured construction, the plates are
connected to the voltage source through assembly holes or other

separate connection points.

Figure 5 shows schematically a second-order construction in
principle. The ions J,, arrive at the pre-filter from the
entire area of the flow channel, but leave the pre-filter 14

only from the centre. For reasons of simplicity, only three
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connected to the voltage source through assenbly hol es

or other separate connection points. Figure 5 shows
wa@elvenrzdoital |y a second-order construction i n PCT/FI2009/050249

principle. The ions J _n arrive at the pre-filter from

the entire area of the flow chlannel, but |eave the

pre-filter 14 only fromthe centre. For reasons of
measpricgtyhammt st by eermgastit engmehannehsg etripg, &r€.drawn in

asuring strips,-a awn in the figure, reality
e R er LObER, bbb nbEalSES: ABRFeTRAncORSPaEL Pin R
principle of the pre- fllter can be seen in Figure 6 ,
nifies %ener c.field while

in which E sij 1y _an electr]j
T%ﬁecﬂﬁ P&t LR oPF ECFE??e¥ L EprerPIo” %h% CehctaRhag seen in
FilljuaeprGaCt:ircadzhabhatﬁ‘.g@’mjﬂh ieaeh @eﬁbaaaaq/ havecdectric field
tude. Tho n an o si tuation
gﬁi cé%?r% %?Sf?%¥ﬁ %%z%§ Le?mﬂﬁegkgﬁFaﬁﬁeﬁh?nf§%%hthat in
aapmaytibal &hEaﬁgéhdnStégﬁgtbléDdl&amshiﬁéoa & fPerent magni-
aryl | d,is used for the, flow,channel in

Est i 1Ri 80cRE Ingbk shfRaitdRcHAheFeRErRarRSF field

M#@h 1§€1m@é§de@ﬁ§aﬂged 1Hh§u@§eaO&aﬁt@ﬁétftﬁédﬁleld strength
relates to the renoval of ions, the use of
Lt SEnERRRY Qb BUTORYRGrE1Ri phit (1Saskeler (e flow channel

iR0y@d s ZEort here hamnel cd 0w bye Nkl £9: & UhEh€eh Fl OWharked with
resi stance over the entire channel. Figure 7 shows an

thAsHRLETTR Fack 20-adde woseisetiicsn iofelthe FRéates to the

r&hahael 022 basedninsidedict o GULt9LEbnRehene sh®tion, for its
pre-filter 14. The gas flow enters fromthe |eft-hand

PatHe PRSkRetPi garelade thevasnnel heletahematkhimeugh unified

£1be peerétdhes ddeandnhexihgifropnannepeni ng (not
shown) arranged at the end of the flow channel. The

nmeasuri ng pl ates above and bel ow the insul ati ng pack

%ghréwﬂcgde§x§%tﬂH%dﬁ%Q%hb“@%anQOaéﬁ?thcggggnségklon of the

ure . |gure shows t he overa constructi
fJeﬁW tHE\Adt i Gaineld dondidst dtof cakt effabefigre the pre-filter

14”3F$@Ié§9 dﬂg%fé§£gfglﬁ£8ﬁ tﬁgelé9eshgﬁa EQdEPQ§yﬁﬁ§£ figure

posi tion-in ndent using a con stant el éc
aIﬁCﬂ el e velys alr\/dﬂy& r@l@r@ﬂt rhh:rcfu%i d.hef orm-oitel twrr oy eend exits

ff&ﬁaghogﬁen§ﬂbh %.Q:qﬁ§9$ﬂpe9rkgn888|'%@Hﬂ%@se Qdof the flow

channel. The measuring plates above and below the insulating
pack 20, which close the construction, are not drawn in Figure
7. The figure shows the overall construction of the system,

which consists of alternating insulating and field plates.

The ions can be measured position-independently using a con-
stant electric field, or a varying electric field, from one or
more locations. Both are described in publications and in
patents. The second-order solution described above can be
further developed by producing ions as close as possible to the
measurement and guiding the ions by an electric field before
collection, or mechanically by means of plates intended for
flow control. These measures are intended to maximize the flow

signal brought by the ions being measured.



patents. The second-order solution described above can
be further devel oped by producing ions as cl ose as
w@omsilkdoe7 t o t he measurenment and gui di ng t he i PCEFRY094150249
electric field before collection, or nmechanically by
means of plates intended for ifd ow control. These
nmeasures are intended to maxim ze the fl ow signa
Iibroughte by, t h@erens. hed ngcheaatied dimdrdaguret 8a, sthened-order
is a, schepatic _diagr of .a_second-order sal,ution .
sqFi ek SToariich ot tre Sietediig Sheceifichide. In this
enﬂdﬂmﬁidm::)t ,ifdrmﬁ':‘wi\ﬂhthhiicﬁffe‘re_lhim@onalraltiyt vrar guduistedeparately
separate rom eac t her b n electric field. The
ER Ao HE s PG oy A T e DAY A o sLow
5 tH® racoebBseaatthemubethef ibass ahelachi righ dmssik etRat number of
.and through that the electrical current being .
i Gt Bl B diReo LRE S ar B8 of RGP I ar Rey VRS FREETical
cwtfévt NPel s Magsntde. ceridam parthet Bepamassiom gappolarity
is located accordi,ngly._  Above is a ,schematic diagram
nes: [ AT TNRRAreS LOBordsr 8 ke Pamint &R HRon gap
ideighited dheofdovgchannel 12 can be, for exanple, 5
nmm The radiation source can then be located in the
fl ow channel (stage 1 - ionization area) . In the

adoeires dhecheakend imeadnshdest hectikke sdevshéihecal second-
radi ati on source schemati cal Imedi ately after

ly.
oA TP RPN E LAPPT o BRt NEGPAE ] P cbhay bLaEhaRl. (1 %ran be,

fERk BN, by i ehRCtiES friidnd s3r@@€e cAr then be located in
pre-separation_of the ions according to polarit

y) .
Ehhef kaparanonl of SEAESPE| ar ioNes HoVAs HRA treastlr ithg figure,
15 Ol BFbk¥nShiigh! Ih ey Ehemeldie coibks PAEL radation source
intention_is to exploit the high velocity of the .
seempbipaltl of IMecflawchanmer ey o mnah tenar éie different
od NP ENRIY I N T Y 214 08 880kl @88naStRRSSHY @nf @ 1@ ric field
measur ement of nobility maxi mzes the nunber of ions '
(Heagry #reaskFedsernsasépar afi 6Acof-oPReaFEPAFLNGed Of PORATILY) -
THRACL NG S S d oo 1260M bE naty 08 sReeHeaBd LIS polarity
probably has the effect of clearly increasing the .
20 sliwfddy ewaiyodsomBEbedesntre Rarh- t BR&, inpenten is to exploit

the high velocity of the centre part of the flow channel over

10

a wide area.

Implementing ionization as close as possible to the measurement
25 of mobility maximizes the number of ilons being measured. The
separation of the polarities from each other reduces the recom-
bination speed and this probably has the effect of clearly
increasing the number of ions. Besides its main task, the ion
pre-filter (stage 3 - ion barrier fields and emission channel
30 a) also acts as a shade for the alpha particles of the radia-
tion source, i1.e. it prevents the alpha particles from entering
the ion-mobility measuring chamber (stage 4 - measurement of

mobility).

35 In addition to the above manners of implementation, a second-

order construction can also be implemented as a so-called DMS
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pre-filter (stage 3 - ion barrier fields and em ssion
channel a ) also acts as a shade for the al pha
w@aooviizdoes of the radia tion source, i.e. it pPEVERDE/050249
the al pha particles fromentering the ion-nobility
measuri ng chanber (stage 4 - ineasurenent of nobility)
In addition to the above manners of inplenentation,

constectderderircatsiciucs i ol €an ahsendedi opl epeatedths second
a so-call ed DMsconstruction, in which a filte

o iTeridod ol IFer 6.7 e Leeohdl OFERTS | %0 Ut FYTDRE i Phioh-fre-
qu%h@ﬁ’r ftelar gatn angaéamtfeﬁgmghfﬁé eMplenesreletht princi-

a great stren nmeasur enent princi,ple, .,
plies 1sys FUcHLCRnovA! Wﬁutﬁi qag§ %?Y.Rg|émaﬁ%WﬁFF%ggnlt 1noa
SeROABRERNRG- GffeMBINElew S NEW. A nore detailed view

of the sensor conponent 20 of the ionnobility

spectronmeter is shown in Figure 9 , in which the
A SRNSOTILOIP0RENY ikbS ©FF0SIreS afdn Snedcbopointud e | yf athe ion-

t he neasuring 10 channel 12 anpd the ion cha
Mok Yi SPEFESEMEERT| bRl ABR | LRI Am thh.@lcfib&he sensor

cdﬂﬁbﬂgﬁﬁOﬂén@@éH%L@%c@ﬂﬂﬂéézhdﬁyﬂﬁﬁdlﬂﬁlEy|@tgﬁhe measuring
circuit board, in which there is the rest of the

chergeet oh? c8n6f the thrn debaReerTHE ShRET L8npdre-sectioned
hd¥aydtsasi 2 | ayered construc tion, in which the |owest

is a support plate 22, with on top of it in order are:

a |ower neasuring plate 21, a channel plate 23, an

InUQ@ﬁ% @%@%Ufhﬁg Bb@%@mzﬂeaéﬁﬁhﬁgfﬂlé%%ﬂQ]CQBﬁ%ﬁiﬂH of a larger
pl at e .~ 20 The sanple gas i s brought fromthe

CL@GW@@C@P@ﬁdklﬁn bichethehre zhf i Be cFRfb Rt 181 slsghnapics of

tﬂé“ﬁé%ﬂd% th@mﬁ@&§%@rr%%h%bh%ﬂtS@Bh§§1§eéthlé@%W%H construc—
he ioni zed sanple gas 1S I ed through an intefmedi ate

t:mnne@t whAchothe aAweFbngat @dswRRRTl i Mpthavberwih pn top of
1€IEE(H¥Hé¥'QPeOf ﬁgbﬁgr“hggsg%fﬁ@ﬂﬁiéﬁgii?teé cﬁéﬁﬁbl plate

t ié” neasuri ng cha , the sarple g@? i's renoved
2} hercomwper meesuaung pleitehéd it @nche wﬁmuq@r@q’gor plate
> r, in closed

The sample gas is brought from the connection ‘in’ to the
ionization chamber 18, in which there is the chosen radiation
source 8 (not shown). The ionized sample gas is led through an
intermediate connection 19 to an elongated measuring chamber
12, the operation of which will be explained later. From the
measuring chamber 12, the sample gas i1s removed to the connec-
tion ‘out’ - either to the surrounding air, or, in closed

sampling, back to its starting point.

In the known manner, in the measuring chamber 12 there are
measuring strips (e;, e,, e;) each as an electrode pair (e.g.,
e,, and e;.), the voltage of which is kept constant and the

current in which is measured.

In this figure, the ion pre-filter 14 is not shown in cross-

section and thus protrudes from the section plane of the rest
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sanmpling, back to its starting point. 30 In the known
manner, in the neasuring chanber 12 there are
wore@gaziony strips (e |l r e2, e3) each as an el BCI/FR0O@®/050249
pair (e.g., el+ and e ), the voltage of which is kept
constant and the current in wich is neasured. 35 In
this figure, the ion pre-filter 14 is not shown in
oErokeseonpomuand arhudtpridte uges: firiome t het setveensph@nd dea of

h - ion. At.th a ti it
o Abnestel g s el v sl g
pa-fifst eleskt | bewpabove, thdre npreslf idlisgresl4 wioingit ises connected
4yt ol B 0. el e o

geeever bl yythbhecerhteemnest pphates, aareceathbed. Thee voltage is
I LS 0 ates, fromthe, ot her. side (not
Lyt et e kg Bh e Bonr b P e St Ba mERE BT -t ne
ion-mobility spec trometer is shown in Figure 10, in
' he_sensor onent .is,.Cross-s ioned as in,
A\!—Mfég%r}le&@%o%esj‘sm %l et R er? %M’%ﬂlty spec-
twuset doricospoments Fhgtirar @0f unet wodahl Y hel Mdryor Ygnponent

£ L FRTRORRRLS o2 Sy e CDITED Ay YRR M D
as rtierveediral eseonfeet icompdlenoBNEEAL NGré heuh O 6RANPEIsimilar.
18 to the neasuring chanmber 12, - QUt' connection at
T St o ??EP%%%@E?iﬁﬁechanber, - construction
- asserdiatbdr ond pbat £Spe @ OIPER Sh Ngophét€Sor2r 181, 23,
24, 25,, and 26, and,_in addition, as new plates 22a

" AP SUE Y FRPMBRe t2yered construction is similar to

- tiet freyvdl Darse 0Bennkt ibhe 1pl abaseatendf t8@Ualon chamber 18 to
t hi ckness, and, instead of renoving part of the
ChemSeREst ?Wﬁﬁkﬁ%t%%ﬁlthinner separate plates are
- usatt’ Hummeecidd tef dde i snd Qs #mechd MSHeh: Bndeynihst r,
at a selegted point _in the plates 21 and 24, there are
- fSheLrpgtion assembled from plates, comprising plates 22, 21,
23, 24, 25, and 26, and, in addition, as new plates 22a and 24a

- 24d.

The layered construction is similar to the previous one, but
the plates are of equal thickness and, instead of removing part
of the thickness of the plates, thinner separate plates are
used. The pre-filter 14 is formed in such a way that, at a
selected point in the plates 21 and 24, there are necks 16'
across the measuring chamber. In these necks, there are conduc-
tors on the surface of the plates, corresponding to the sepa-
rate plates 16 in Figures 7 and 9. The electrodes are thus part
of each circuit board. Part channels are formed between the
necks 16', of which in this case there are three. The centre-
most one is the emission channel (a) while the other two are
shut-off channels. The electrodes creating the static zero
field of the emission channel are either inside the emission

channel, or outside the insulation. The electrodes of the
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across the nmeasuring chanber. In these necks, there

are conduc tors on the surface of the plates,
w@oreespondi ng to the sepa rate plates 16 i n FPQUFR809/050249

and 9 . The electrodes are thus part of each circuit

board. Part channels are forgqed between the necks 16',

of which in this case there are three. The centrenost

em@B8 ilch ey Rd 5Skan eRannglafade Wit | eofhenotiberpdiws on each
are shut-off channels.. The electrod creat| t
sigeatiibnzERE PREIESS SHRSTERIASS| 64 & nﬁétu C?}?é”t“

i nsi de the em ssion channel, or outside the

i nsul ation. The el ectrodes of theenission channel can
Th§e1§é95?§t606§t68ﬁ§6ﬁnicﬁanFFEréﬁleaéﬁ SPABSG) th TRBY other

wa?%ar@ﬁg @Eﬁ%ké@dgéaﬁﬁrbgeo§hﬂhe0&6n§ﬁﬁﬂ@€ion dhe the channel
ayered construction can naturally be, for
speCiesr ARy sthe TReCEERPCRS -f dUMREHIL 1 RE ggﬁgtbﬁfcﬁaﬁ;marrows
afeks the channel:spaces, apd Eé@bﬁé@&té@ﬂﬁﬁel The that is even
neasurlng chanber 12 narrows after the pre- fllter ﬁé t
a there

nagrpwesnehanchaanenigsionghannels sy dy

arkh€e Qké%b?ne§@§99§&e§ as ldbde Ghannglowkd and.hﬁ%rﬁelght is
are separ at or el ectrodes as above (.not. shown) it

abigaitg R0 % @mlm%QgerfeQ ai 1 yfg-he stt)eb/ghtéw?htehe Bre-fil-

relel ik %ﬁdttl?le Rnfnifnd thd Yamd hefﬂ/\_ﬂéjt@oﬁ%uatﬂgnt R8s been
Séne . i's construction has been proven t

be
prowepr itoi ﬂm@l yUnmct s bl v afen et hpne arrﬁeSEﬁbéeu oRle| BlRission
fl%%r5g9§o %Qe%ﬁetﬁ@u%hﬁ&tokkof§oﬁg”bB&leOEkbﬁethe edges,

together econe | arger e not m xing
whwcfrm tbkyettneas Wreiquec Hamsir 1hile nphe Migdsdc & thhéfepmeasur-

1n%“b%29n8£e?b$e'¥?é” Ont NEa DT OW r#]zge& SMBI1€F into the

ros-s-section o e nmeasuring c di st ance
nasepsw apaoh Bts Wbt asmed Lere o ses §- Se?ﬁe@ep@fatﬁh@w measuring

ch\gapr ks 1|r1!:1 %&S%E}T?g\%\éggégg‘%’ltl%%cal Mjs ft%@ln%\ﬂ:eé'&esely The

ance | fera
sepama) ionCenekal wellusitng dne @pltﬂgesh@ﬁ£@Wﬁ€CW@ﬁnéW§nsverse

th
il SoRL 351 AEAOHOCONLED 1y HEck iy £, b, %) . Gorer-
alC]f§D,Sai$E‘1®d_i{I one. i guwe $mu$h@\z€ef ichreaneilgpltinfe exniophen £low
EH%ﬁ%E%%%gbgﬁé?g%% be In t X @?ﬁé%?&g%lShQHpeEhgfselected

point of the smaller cross- sectlon.

Figure 11 shows in a simplified form yet another embodiment. In
the measuring chamber of even thickness there is a pre-filter,
in which the length of the shut-off channel plates 16a is in
inverse accordance with the velocity profile, i.e. the length
of the plates diminishes towards the emission channel. The
plates of the emission channel a are, in addition, slightly
protruding relative to the rest of the plate pack. This is used
to direct the shape of the electric field and the flow profile.

Separation takes place in the same way as describe above.

In the embodiment described above, 1 - 3 litres per minute,
preferably about 2 1/min is typically used as the flow velocity
of the of the sample gas.
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I n which the length of the shut-off channel plates |
bai s i n inverse accordance with the velocity

weewbilt®17i . e . the length of the plates di nPei/EReE/050249
towards the em ssion channel . The plates of the
em ssion channel a are , i n addition, slightly

protruding relative t o the rest of the plate pack.

CIAIMS| s used t o direct the shape of the electric

1

field and the flow profile . Separation takes place i
n the same way as descri be above . I n the enbodi nent

deMethbédfabomeasﬁr1n§ bekeesaspenbBtautes, prefieiaet-hod com-
s typically used as the fFl'ow vel ocity

pg%s?ﬁegg? ?]ﬁaggﬁnpl e gas .CLAIMB 1 . Method for
-measuri ng gmﬁmmrbsi:am sampleh gw hiad &Qj&@rf:ﬁ&ﬁ (10),

t he st ages onl za of, the sa s in a

“flow (10), # ?H% iLoni-Z&d %f tItrP68¢}Hh o elon-
el on gated gammbjdmtqmmaagume@gsm edhdrdddr , ( 12
_separation of ions (J1-J wth dlfferln i.on_nobi

ties in thé eﬁ@&?&ﬁog‘goghalﬁﬁér (P12) Vit ‘flhef%%ln‘éfl%n mobili-
transver se telegctim aHd edéiasﬁlﬁfi@ dh%aﬁiexon@lz with the aid of
measur enent - el ectrode pair r e2 arranged

on
the wall of tHe?REIKH ﬁge&I‘%ﬁbeéch ﬁﬂa?*a@lt idedlinleast one

that at a mle@eerre&ieﬁtmmedt&»ddeeﬁallw @,reetog b%{ﬂf@nged on
t he neasur rodes e3), t he gas ?I ow IS

di vi ded |nlltgl%af”al S e gﬁ;atsufrllél\ﬂs Wﬁ% pre-f

chatesiag £dd)19fthhe ions, in which one of the

2.

_part-flows at the chosen point is re ferred to as the
“em ssion fPdw @hosqrhed%ﬁth%ﬁ*c%ﬁlﬁfFB@\BfE}@anilrreﬁCé?m before

to as shut takf nElesirgnd han-die i @s 6Ji o)) a e gas flow

filtered out of the said ionized gas flowfrom ea
the shut-off Aighkdeft hntRe 2 dasth §vat peleéieve for the

field relapiverliQtering (14) of the ions, in which

one of the part-flows at the chosen point is re-
ferred to as the emission flow (a), the other part-
flows being referred to as shut-off flows, and
when the ions (J,,) are filtered out of the said
ionized gas flow from each of the shut-off flows
with the aid of a static electric field relative to
the mobility of the ions (J,..), and

at least the selected ions in the emission flow
(a) are permitted to enter the separation (14)
after the said pre-filtering (14), with the aid of

a 0O-field arranged in the emission flow (a).

Method according to Claim 1, characterized in that there are

at least three part-flows and the said emission flow (a) is at

essentially the maximum point of the velocity distribution of

the gas flow.



10

15

20

25

30

35

the nobility of the ions (Ji_n), and - at |east the
selected ions in the emssion flow (a) are permtted
W o00en2®i17 t he separation (14) after the said pPE&F/FI12009/050249
iltering (14), with the aid of a O-field arranged in
the emssion flow (a) . 2 . Mthod according to Caim
1, characterized in that there are at |east three
3.p&éthﬁbolwlécamﬁihljet_satgjaem $sb@P2tLam£|attbsiaéd in that the
essentially the maxi mum poi nt of _the vel ocit
DAt ErLOMR IHHF GEHEDRY MeARS O MRt SBITHfy the lengths
o FCk@i Bl daknidi sthanaet etz @dige sh thatrdshe Heardmifd oven flow.
are created by nmeans of part channels , the | engths of
whi ch dimnish fromthe edges towards the eni ssion

4. fhvawhod adBbhadnaced ik © &apm thakaZterized in that,
characterized i n that , after the pre-tilterin%

afggE thewPrestiiteringy (the Fauddevad st icdmertstal
£ 1QM1ASS-HRCLION, cho s WOk 6D1 bRE €A1 §BlHeR thewehdidsion flow (a)
contaynlng the ions i s guided by at |east one , |
CORGRLNGRPZ ERSshaRST 15 Poired P Hr Gl PfeMPed PaizRtl shut-
ofif NEidig 88l & PYBLLLETKOSSAdd OPoins N NOle said smaller
according t o any of aims 1 - 4, characterized i n
Croggt seéfdr-e the pre-filtering, the ions are
separated from each other on the basis of different
polarities . 6 . lon-nobility spectrometer for , ,
5-%%@@%@@9@%@@5@@%@5/ Gl i ch t b characterized in
tHaQN- MRbELLLY  BRESLLQRNET: J iEd UdESe 81 FRASHkING SHAFDeEd from
fii), means for creating a gas flow and guiding it
eachr otfient lva Wogs lpeisig cHafidfqrent PN ¥a8) for
ioni zing the gas flow before the nmeasuring chanber
(12), means for creating a transverse neasuring
6.efeot-mobdali tli sbe¢cdremes eghdoen Neawgird ngf Jelgeous substances,

inﬁ%%ﬁ%%!%%éﬂ¥3nyﬂb f%@tji 4 ePNclydes
r éﬂ%:e§§?é§§

t he
PeF substan-

measur i ng- el ectrode pai on the wall of
t he neasur& mgeesaning chamber (

!

- means for creating a gas flow and guiding it
through the measuring chamber (12),

- means (18) for ionizing the gas flow before the
measuring chamber (12),

- means for creating a transverse measuring electri-
cal field over a chosen length of the measuring
chamber (12) and at least one measuring-electrode
pair (e;, e, e3) on the wall of the measuring cham-
ber (12),

- means for measuring the i1on flow from each
measuring-electrode pair (e;, e,, €3),

characterized in that the measuring chamber includes

- a pre-filter arranged in the flow direction before
the measuring-electrode pairs (e,, e,, e;) for di-
viding the measuring chamber in the cross-section
into at least two separate parallel part channels

in order to create part flows, one part channel
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ber (12), means for nmeasuring the ion flow from each
nmeasuring-el ectrode pair (el r e2 r e3),

w@b@pazioer i zed i n that the neasuring chanber iPCI/EIe/080249
pre-filter arranged in the flow direction before the
nmeasuri ng-el ectrode pairs (e 16f e2, e3) for di viding
t he measuring chanber in the cross-section into at
| east two $eparatEhpaenlbelopacthathasine(s) j nthedethk@s being
create part, f|Q_ one par.t chan elbelng the em ssion
channel (a)huﬁﬁﬁ§%nﬁ%%ﬁgﬁ§§ n -of f channel s, and

-means for meansrﬁpmista&ttn@lecbmaiﬁHE%Ibéﬁflc E6x1d (E0 -

relating t of the iQ | 1 ection
electrodes%¥§ éQ@h Sh o fPR éﬁﬁ%lq?ggm’lons' and col-
coIIect|ngl&w¢wdﬁuﬁkﬁmtréaems afe thﬂsea£@mtsﬁbQHBEESchannel
one el ectricall S|ve part channel for

eni ssi on cﬁgnne %ﬂ 1% %W%geﬂgﬁopﬁ¥ﬁﬁgi%% 5% Bede part
Cross-sect ichanneérspitting the ions to travel as

undlsturbedl ssible through it
spectronetSP ?5?% ﬁﬁi ﬁé&ye Eﬁﬁ?a@képn eéqﬁmlng the

that the seb&dtemleaﬁbncha@n&ba aee at: be&&bééﬂWﬁblnt of the

the em ssian channel, bei ng | ocated, between th

shut - of f cﬁgﬁﬁﬁ:fe%$lOFOnpﬁﬁmﬁﬁﬁﬁnngE?r&ﬁﬁ%ﬂto travel as

accor di ng uad@saurbedek is, pelanaget ehireegn ni.hat the

part channels are formed using several thin netal

pl ates (16), which divide the measuring chanber into
7rﬁﬂdmwmébil§t9V§pe@t§@h§§é§dab@@ﬁ&bng9to t2R1APRI | idk¥racter-

ctroneter according to Caimé6 7 , charac
—%ﬁ iFedhat ther SEhECHFE- PP‘F—”Fth%ﬂ%l%o%?l%‘ésl%ast 1ghree, the

erpirefieia dlanket 6%1Eﬁt16$€¥€@”6étﬁébn|@Nen§§h£L5¥f channels.
spectroneter according to daim6 or 7, whichis

assenbled froma plate pack forned of plates (22, 21
8.2Zon-mobility spectrometer according to Claim 6 or 7, charac-

terized in that the part channels are formed using several thin
metal plates (16), which divide the measuring chamber into

narrow parts over a selected length.

9. Ion-mobility spectrometer according to Claim 6 or 7, charac-
terized in that the pre-filter (14) comprises 3 - 11, prefera-
bly 5 - 9 part channels.

10. Ion-mobility spectrometer according to Claim 6 or 7, which
is assembled from a plate pack formed of plates (22, 21, 22,
23, 23, 24, 26) on top of each other, in which plates openings
are formed on top of each other in order to create the measur-

ing chamber (12) and other channel spaces, characterized in

that the part channels of the pre-filter (14) are formed by
necks (16') penetrating the measuring chamber (12) in selected
plates, there being openings at a corresponding location in the

plates between them.
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23, 23, 24, 26) on top of each other, in which plates

openi ngs are forned on top of each other in order to
wee@atiz2othe measuring chanber (12) and ot her cPErRED09/050249

spaces, characterized in that the part channels of the

pre-filter (14) are formed byynecks (16') penetrating

the neasuring chanber (12) in selected plates, there

11betea RBENLNGS J eétf@ﬁéﬁ%%xHEBdﬂhﬂﬁ@P%bl@ﬁylﬁftbgalms 6 - 9,
pl ates between them 11. lon-nobility spectro

chazasitgiragedo tanyhert eta@ﬁ§l@d659addéﬁéPﬁé%e?E%@BrPﬂes with a

vollRalyel kouReludes Rddd HaRlrelad oaess W tdra 6kt 8gParating
source, |ocated before the pre-filter, for separatin

fropoprehcAtheRel opsny it FiditrrepénPoparafites! Yb?eags of an
c1eans ofrsanelectric field. 12. lon-nobility

spectroneter according to Claim1ll, character ized in

that the collector electrodes (16) of the pre-filter
2arQoﬁa%gbﬁﬁiﬁy0%%@c@f5ﬁé%érk%@ﬁé&dfﬂé”ﬁdMUIglnfhﬂ.S@m@racter—

pla 24, 26) are nmd
ized in that the collector electrodes (16) of the pre- ~filter

are each part of a circuit board, from which the said plate
(22, 21, 22, 23, 23, 24, 26) are made.



