METHOD OF AND EQUI PMENT FOR MEASURI NG | ONI C MOBI LI TY The invention rel ates
to a nethod of nmeasuring ionic nobility, wherein the ions in a nmediumare
carried byomems3w? an electric field and their nobilitycragnwaswssd. The
i nvention also relates to a device for measuring the ionic nmobility,
conprising an electric field for carryiqg ions in the nediumand an ion
meter for neasuring the ionic nobility. The neasuring device of ionic
nobility herein refers to a device that is used for measuring the ionic
mobi | ity IMETHODOH ANDARQUIRMENDFIOR MEASYRIMGtIONIC MOBIEITY ectrie fi el d.
Generally, the nmediumthat is neasured by these devices, in practice, a
gas, is ionized before the actual neasurenent, for exanple, by using a
radi oactive source, a corona discharge or ultraviolet Iight. One typica
net hod off rises a drjft tube, which
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ferent times travelling the distance, a mobility spectrum is obtained by means of

this method. Patents US 4777 363 and WO 89 09934, among others, describe the

basic technique of the drift tubes. In addition, there are numerous patents that pre-

sent various improvements to this technique. Typically, the technique uses a

20 closed cycle, wherein only part of the gas that is examined is allowed to influence
the actual measurement.

Another way to examine the ion mobility in gas is to use a solution of the aspiration
condenser type, wherein the ions are deflected by an electric field that is perpen-
dicular to the flow direction of the gas. Their mobility in the electric field deter-
25 mines, how far the ions fly before colliding either with walls or collector electrodes
placed on the walls. The ions that collide with the collector electrodes generate a
measurable flow, from which the ion mobility distribution of the measured gas can
be deduced at a given accuracy. Typically, the ionized gas that is examined by this
technique is allowed to travel as such through the measuring device. Patent
30 FI75055, among others, describes this technique. Patent WO 03 081224 de-
scribes slightly different ways of implementing this type of cell structure; among
others, a more precise way of measuring the mobility distribution by means of a
reference electrode and an alternating field voltage. A challenge posed by these
techniques is to equalize the gas flow travelling through the cell, among others.



others, a nore precise way of neasuring the nmobility distribution by neans
of a reference electrode and an alternating field voltage. A challenge
posed by wbes@/tsewhni ques is to equalize the gas flow traraioneigposdsr ough
the cell, anong others. Furthernore, because of the open structure of the
cell, any variations in the anbi ent temperature and, thus, also the
tenperature of the gas that is nmeasured have a direct effect on the
nmeasured signal. In sone cases, the lamnarity of the flow and the service
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most useful. Typically, there are various types of ions in the medium that is car-

20 ried, whereby their quantity, mobility and/or mobility distribution are measured. The
method can also be implemented so that other methods of analysis are connected
therewith or it is part of a more extensive analytical system.

Typically, the ion mobility is measured by means of measuring electrodes. The
medium may initially contain the ions that are analyzed, or the ions can be pro-
25 duced by keeping the sample, which is to be analyzed, in ionizing conditions be-
fore the measurement. In that case, it is typical that the non-ionized portion of the
sample is used as the medium. The sample is preferably gas and/or vapour.

Thus, the shear flow according to the invention is generated by keeping the sam-
ple and/or the medium in the shear flow between two surfaces, which move in their
30 own planes with respect to one another and are essentially parallel. According to
an embodiment of the invention, the surfaces typically consist of the opposite flat
surfaces of two plates or belts. According to another embodiment of the invention,
the surfaces in question consist of the outer and inner surfaces of two cylinders,
which rotate with respect to each other and are of different sizes and essentially
35 concentric. This system provides, among others, what is called the Couette-Tailor
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20 one another. Thus, it is preferable that the ratio of the diameters of the outer sur-
face of the inner cylinder and the inner surface of the outer cylinder is within a
range of 0.30 o 0.99, preferably from 0.50 to 0.95.

When using the Couette-Taylor flow of two concentric cylinders, the sample and/or
medium is typically fed between the inner and the outer cylinders and brought into

25 shear flow therein. The sample can be fed between the cylinders on a continuous
basis but it is preferable to feed it first and wait, until the flow is laminar, after
which the ion mobility is measured.

It is preferable to divide the space between the cylinders into regions, wherein the
flowing sample is subjected to measures related to preparation and analysis. The

30 sample can be ionized in an ionization region that is arranged in the space be-
tween the inner and the outer cylinders. Thus, the region constitutes a circular
arch between the cylinders, where the sample is mainly ionized. The ionizing con-
ditions are provided, for example, by means of an ionizer that is arranged on the
outer surface of the inner cylinder.
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measuring el’éctrodes, the latter can be recovered w thout interference.
This is of speci al benef It when using
A sample that has not yet been ionized can be measured by means of reference

electrodes, which are arranged upstream of the ionization region. By deducting the

20  signal of the reference electrode from the signals of the measuring electrodes, the
latter can be recovered without interference. This is of special benefit when using
an alternating voltage on the outer periphery, whereby the reference electrodes
can be used for eliminating the flow caused by the alternating voltage on the ac-
tual measuring electrodes. After the measurement, any ions that have drifted past

25 the transfer region can be discharged in the zone of discharge that is located
downstream of the transfer region.

The invention also relates to a device for measuring the ion mobility, comprising
an electric field for transmitting ions in the medium and an ion meter for measuring
the ion mobility. The device is characterized in having a first surface member that
30 has a first surface, and a second surface member that has a second, essentially
parallel surface, whereby the surfaces limit the space of the medium and can be
moved by means of the surface members with respect to each other in their own
directions so that, during the transmission and the mobility measurement of the
ions, the medium is in shear flow. It is preferable, if the surface members are ar-
35 ranged so as to move the surfaces with respect to each other in a parallel relation.



an alternating voltage on the outer periphery, whereby the reference
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the sample to be analyzed and its possnble medium being situated between the

opposite, essentially parallel and moving surfaces of the surface members. The

20 sample herein refers to the substance that is to be analyzed and the medium re-

fers to the substance that carries the substance that is analyzed. Generally, no

medium is needed, whereby the non-ionized portion of the sample functions as the

medium. The sample and/or medium is preferably gas, vapour or a mixture

thereof.

25 The surface members comprise two essentially parallel surfaces, between which
there is arranged a space for the medium and/or the sample. This is the best way
to accomplish the preferable laminar flow. According to a preferred embodiment of
the invention, the surfaces are the opposite and essentially flat surfaces of two
plates or belts. However, it is preferable that the surfaces comprise the outer and

30 the inner surfaces of two cylinders, which rotate with respect to each other and are
essentially concentric but of different sizes. In that case, the sampie and/or the
medium are fed into the space between the outer surface of the inner cylinder and
the inner surface of the outer cylinder. When the surfaces are moved with respect
to each other, the sample and/or medium flows in a manner of the Couette-Taylor

35 type. Thus, the Couette-Taylor flow is a subtype of the Couette flow, see above.
The diameters of the outer surface of the inner cylinder and the inner surface of
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of the opposite S aces ™3 ers are,
ders. In that case, the motor preferably rotates both the outer cylinder and the ra-

dial wheel of the feeding member. In addition, openings in connection with the
20 outer cylinder are typically required, through which the sample and/or the medium
flows in and out of the space between the cylinders. .

As mentioned in connection with the description of the method, it is preferable to
feed the sample/medium into the device as a portion, and wait until it has reached
the (laminar) Couette-Taylor flow. In that case, an input stream switch is needed in

25 the feeding member of the sample to feed the sample or the medium into the
space between the cylinders, whereby the measurement is not started until the
batch that was fed flows in a desired manner.

Typically, the flowing space of the device according to the invention is divided into
regions, where the sample is prepared and analyzed. Accordingly, the ionizer is
30 preferably arranged in an ionizing region between the inner and the outer cylin-
ders. The ionizer is preferably attached to the outer surface of the inner cylinder.
The electric field, for its part, can be arranged in a transfer region between the in-
ner and the outer cylinders, which is situated downstream of the ionizing region.



The outer cylinder is preferably rotated by a notor. The device can al so

I ncl ude a feeding nenber, which feeds the sanple between the inner and the
outer cylwoaderedrsd brings it into shear flow therein. Phe/Fimeeomgsnenber
preferably consists of a centrifugal fan nmenber, which is in connection
with the outer cylinder and sucks or blews the sanple and/or the medium
into the space between the cylin ders. I'n that case, the notor preferably
rotates both the outer cylinder and the ra dial wheel of the feeding
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there are one or I’T'Dgl_e neasuri ng ectr.odes arrang d 1n connéction

t her el t hsPegal herefitrwhgn uging ahaltermating yoliage on taeytenPerPheninvherehy

neasur ed Wd RefeRirke( éleeB6desbat eossdds in elifiriatingthe pueient @bliyed Byahalal-
nmeasuri ng eleﬁtrod 0.12, they are typically placed on

s._e g . from3.t and
t he outer tesrﬁﬁ '5%30@'!’99( ﬂgqri\%ﬁg{ua&mqﬁagpgg&ec&l@gﬁﬁ ally in the direction of
flow To %ovi de an undisturbed lam nar flow, the ion izer and the
measur i ng Véhest tsoodiesiresy, dharipas dleat remain daftar dhe dranssnissios anth e oneaswses nner

cylinder andht RhaiEreRbYed frBnf ihe dHe2H BwOTThuBCasodrtimgab s emBelimént, iHat
20 device contains a zone of discharge that is situated downstream of the transfer re- -
gion, wherein the said ions are discharged by means of a voltage. It is also prefer-
able to arrange the ionizer, the collector plate(s) and the measuring. electrodes
mentioned above on a circuit board (Fig. 4), which is attached to the outer surface
of the inner cylinder.

25 In the following, the invention is described in detail with reference to the appended
drawings that present one cell structure according to the invention.

Fig. 1 shows a schematic side sectional elevation of the device according to the
invention.

Fig. 2 shows a perspective exploded view of the same device.
30 Fig. 3 shows a compact perspective view of the same device.

Fig. 4 shows a top view of the circuit board that is attached to the outer surface of
the inner cylinder in the same device.



case, any turbulences on the edges wll not disturb the neasurenent. If the
signal disturbances, which are directed to the neasuring el ectrodes by the
sanpl e amdpanotdsgionedi um are to be elimnated, it is preTanbé/@osss arrange
reference electrodes in the device, which are arranged upstream of the said
lonizing region. This is of special bengfit when using an alternating

vol tage on the outer periphery, whereby the reference el ectrodes can be
used in elimnating the current caused by the al ternating voltage on the
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t he measudrawings qaacerten, the other side of the board, and out of the cell to the elec-

trometer that actually measures the flow. On the board, under the radiation source

20 3, there is also a region 16 that typically has the same voltage as the outer periph-

ery so as to prevent the ions from colliding with the walls before the measuring

electrodes 4. The radiation source is also electrically connected to the same volt-

age. Correspondingly, in the direction of flow after the measuring electrodes, there

is a region 6 on the circuit board, to which a voltage is connected so that the ions,

25 which may have passed the measuring electrodes, are uncharged. The thickness

of the flexible board is typically about 125um and that of the metal coating 35um.

The base material of the circuit board is polyimide. This board is glued to the sur-

face of the inner periphery 1 with the measuring electrodes pointing outward.

The outer periphery 2 is placed coaxially with the inner periphery 1 so that it ro-
30 tates in the direction of arrow 5 by means of a motor 13, causing a shear flow be-
tween the inner periphery 1 and the outer periphery 2. In this case, the material of
the outer periphery is stainless steel. The air gap between the outer periphery and
the inner periphery 1 is about 2.3mm and the rotational speed of the outer periph-
ery is 1600 rotations per minute. This corresponds to a total flow rate of about
35 1.725 litres per minute over the measuring electrodes of a width of 10mm. The
shear flow that forms between the cylinders is implemented so that its width ex-
ceeds the outer edges of the measuring electrodes on both sides by at least twice



there are netal -plated regions 15 that have the sane voltage as the neas
uring electrodes. This is to make the electric field that deflects ions in
thi s areawexoetwany as possi bl e. Furthernore, this arramrgemebe/omeesces t he
di sturbing currents on the nmeasuring el ectrodes, which are possibly caused
by surface | eakage cur rents. For a betfer understanding of the scale, it
shoul d be nentioned that the width of the neasuring electrodes in the
figure is about 10mm and they are spread out on a distance of about 30nm
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bet ween tthe:a,dlalrfdle.rs Is inplemented so that its width ex ceeds the outer
edges of the measuring el ectrodes on both sides by at |east tw cethe height
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addi ti onouterﬁ@empbmba btwmee@@@f a@ﬁaagd@aﬁleﬁ a@ke A@mThis spikais inan electric
Couet t e- Taghtaict with the middle point of the outer periphery 2. In this case, the voltage is
20 2.5V. The outer periphery is rotated by a motor 13, its outer casing being earthed
to minimize disturbances. The rotational movement provided by the motor is trans-
mitted to the outer periphery 2 through an intermediate part 14 that is made of
electrically non-conductive material.

The gas in the flow is ionized by an Am-241 radiation source 3. The radiation
25 source 3 is glued onto the surface of the flexible circuit board at a distance of
about 1cm from the measuring electrodes, and it is further electrically connected to
the metal coating of the circuit board below. The activity of the radiation source is
160uCi and its surface area 10*12.5mm. For exarhple, the ionization may possibly
also be effected by means of a UV light or the ionization based on a corona dis-
30 charge. Next, the ionized gas drifts along with the shear flow to the collector elec-
trodes 4. Depending on the electric field between the outer periphery 2 and the
collector plates 15 as well as the electrodes 4, the geometry of the device, the ro-
tational speed of the outer periphery and, especially, the mobility of the ions con-
tained in the gas in the electric field and their radial location when arriving at the
35 collecting region, the ions move a distance characteristic of them in the electric
field before colliding either with the measuring electrodes or the outer periphery.



flow. Furthernore, a transfer systemof air in and out of the cell is

I npl emented on the sane axis as the outer periphery 2. This is carried out
by desi gnwogotte3wat er pe riphery 2 so that there i s anPaTIFIZ00&00HB8%r
mechanism 9 of the radial fan type on its one end, and openings 10 on the
other end, fromwhich the air to be anajyzed is allowed to be absorbed

I nsi de the device. To acconplish the operation according to the invention,
it should_be arranged so that the axial flowin the cell, which is caused
by the radhglmeasuring electiodes gsapdeausen rumeasuriog toe ifiow capsed bynéhe oms from
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the mobi | idah Ry ReliBR TGty regions. A third possibility is to use an alternating volt-

age on the outer periphery and, thus, attain a larger amount of knowledge con-

cerning the ion mobility. In the case of the alternating voltage, it may also be useful

20 to use the reference electrode 8 in correcting the current that is generated by a

capacity coupling between the outer periphery 2 and a measuring electrode(s),

when the voltage of the outer periphery is changed. This method is described in

detail in patent WO 03 081224. It is also possible to place, onto the outer periph-

ery, regions of different voltages that move along with the outer periphery. This

25 provides a corresponding effect as by changing the entire volitage of the outer pe-
riphery with respect to time.

One possible use of the invention is one, wherein new gas to be analyzed is
sucked between the inner periphery 1 and the outer periphery 2 only occasionally.
This enables a longer-term analysis of gas portions, and the conditions of the gas

30 that is analyzed can be kept constant throughout the measurement. By doing this,
the gas temperature, for example, can be kept constant regardiess of the outer
conditions and, at the same time, also decrease resources needed for the gas
analysis, such as counting time, among others.



tained in the gas in the electric field and their radial |ocation when
arriving at the collecting region, the ions nove a distance characteristic
of them iwothe/ebwctric field before colliding either wpCh/Fitves/om®asuri ng

el ectrodes or the outer periphery. The neasuring el ectrodes can be used in
measuring the fl ow caused by the ions apf, thus, the ion nmobility
distribution of the gas and the nunber of ions can be recognized at a given
accuracy. The figures also show a region 6, to which a voltage can be
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ion nmobility regions. Athird possibility is to use an alternating volt age
on thg,outer periphery and, thus, attain a |arger anmount of know edge con
cerni the ion nobility. In the case of the alternating voltage, it may
al so be useful to use the reference electrode 8 in correcting the current
that is generated by a capacity coupling between the outer periphery 2 and
a neasuring el ectrode(s), when the voltage of the outer periphery is
changed. This nethod is described in detail in patent WO 03 081224. It is
al so possible to place, onto the outer periph ery, regions of different

vol tages that nove along with the outer periphery. This provides a
correspondi ng effect as by changing the entire voltage of the outer pe
riphery with respect to tinme. One possible use of the invention is one,
wherein new gas to be anal yzed is sucked between the inner periphery 1 and
the outer periphery 2 only occasionally.



This enables a | onger-term anal ysis of gas portions, and the conditions of
the gas that is analyzed can be kept constant throughout the neasurenent.
By doi ng wbi2e¢7/d6B7gas tenperature, for exanple, can bePKeFI20000®3%Nt
regardl ess of the outer conditions and, at the sane tinme, also decrease
resources needed for the gas analysis, $ich as counting tinme, anong
others.Wthin the invention, it is also possible to formthe outer

peri phery so that the punping effect required is provided by neans of the
same W t h6AIMEarate punps. In the structural exanple, this effect is
provi ded by neans of the radial fan. It should be noted that within the
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measur i ngothar. nobility, wherein ions contained in a nmediumare carried by
means of an electric field and their nobility is nmeasured, characterized in

that the ped HBtHoY #@Brding t8 CIAIRRN, Eharctédied m that fRAsBeictR eiMBVed in
essential ly %a@eall | el. sgrfacgs, when they are noved in their own directions
fPHA lagieR j

rel ative 4R P ©agh OM1€fet hod according to aim1, characterized
in that the surfaces are noved in a parallel relation to each other. 3. A
met hod ac @oAdinethddoaddoading o @laitn 1 &, ahaeacteeidedrin thattthe IsheahBow i$ kept i s

kept sent.] lamnar. 4. A nmethod according to Claiml, 2 or 3,
char a@?er i@zsggﬁi#éfnlyt@@@he electric field and the shear flow are kept

per pendi cul ar to each other. 5. met hod according to any of the preceding

5. A
cl ai ns, cHarfabedhed agcordinhia Gaiey &, dras 3 gharastarizadiinethabthe @lectis feldhei r

number an%artha%héé&ﬂwwdkgﬁtpa*pbhatcyna#itébbbhw&é}n are measured. 6. A
nmet hod according to any of the preceding clains, characterized in that the

ion nobility is, neasured. by, neasuring electrodes. 7, A t.hod.accaqrding to
oy of t ho- B iRt g dingtto R B EoEghh Aiditis, EatactBliZEd if FRARLR
are different grades of ions and their number and/or mobility and/or mobility distri-
15  bution are measured.

6. A method according to any of the preceding claims, characterized in that the
ion mobility is measured by measuring electrodes.

7. A method according to any of the preceding claims, characterized. in that the
ions are produced by keeping the sample to be analyzed under ionizing condi-
20 tions.

8. A method according to Claim 7, characterized in that the non-ionized portion of
the sample is used as the medium.

9. A method according to any of the preceding claims, characterized in that the
medium is gas or vapour.

25 10. A method according to any of the preceding claims, characterized in that the
opposite flat surfaces of two plates or belts comprise the two essentially parallel
surfaces.

11. A method according to any of Claims 1 to 9, characterized in that the two
essentially parallel surfaces consist of the outer and the inner surfaces of two dif-
30 ferent-size and essentially coaxial cylinders that rotate with respect to one another.



I ons are produced by keeping the sanple to be anal yzed under ioni zing
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characterized in that the sanple is fed in tweenn the inner and
the outer TBYIBIRIPS and allowed to settle until forming a |aminar shear
flow, and the ion nobility is neasured. 16. A nethod according to any of
Caims 11160 Bometiad actedingetd Chaimhtd, ¢harastenizet insthet the isamiplais ferdin

cyl i mifdr o Dalches Mot BRh 4hd fler B PBERyndEre BT aUBREQ 1 68 Bt dorrone
i oni zi ng dwhadilaminansheaeflpy candithe iop mehiliy ismeasureti zer arranged on the
outer surface of the in ner cylinder. 18. A nethod according to Caim 16 or

17, charaqger iz afbthéd tHeabrdify G ryobf Didiths’ §91t8M 5, ERardRté LSS iR fthathehd nner
and the outer c¥l knde.r s, are kept .essent{alj%.the sane. .
sample 1s kept in ionizing conditions in the ionhizing region between the inner and

the outer cylinders.

15 17. A method according to Claim 16, characterized in that the ionizing condi-
tions are provided by means of an ionizer arranged on the outer surface of the in-
ner cylinder.

18. A method according to Claim 16 or 17, characterized in that in the ionizing
region, the voltages of the inner and the outer cylinders are kept essentially the
20 same.

19. A method according to any of Claims 11 to 18, characterized in that the ions
of the sample are carried by means of an electric field in a transfer region, which is
between the inner and the outer cylinders and downstream of the ionization re-
gion.

25 20. A method according to Claim 19, characterized in that the ion transfer is car-
ried out by generating an electric field between the outer cylinder and one or more
ion collector plates that are arranged on the inner cylinder.

21. A method according to any of Claims 11 to 20, characterized in that the
number and the drift length of the ions are measured by one or more measuring
30 electrodes that are in connection with the collector plate.



19. A nmethod according to any of Clainms 11 to 18, characterized in that the
ions of the sanple are carried by neans of an electric field in a transfer
regi on, WNOchoms3tset ween the inner and the outer cyli ndec3/ravde/aosesst r eam
of the ionization re gion. 20. A nethod according to C aim 19,
characterized in that the ion transfer jg car ried out by generating an
electric field between the outer cylinder and one or nore ion collector

pl ates that are arranged on the inner cylinder. 2 1. A method according to
any of C 22nsAlmetfwdaccartingatot 6laime2!l ,icharheterizesl imuthiat thentbasbeng raléd-

| ength of yblgs RIDIAR GR A CRbIMIRRE AlthEhfer BftRF QlafbRHl A tRe Al

are in connection wth the col or plate ccordrng to
21, char aée@ionfdloMy t hat the neasuring elec trodes are placed on the outer
surface of the inner cylinder sequentially in the di rection of flow 23. A

met BO? acear dingettdChedoriihg terCiah 22and/bRRaC bRalFAErizad i @atamy turbu-
turbu

nce. in .t nedi.um i s_avoi ded by keeping the iqnizer and/ar the
neasur?ng?eé]cgcmpﬁ%dggd'gm 3 %M"é‘?%ﬂqs& kPéPWQtetﬁg '38'685388)6{ ﬁ@e- r'egqu‘ﬁ%fer
and pr ef etraldky at a distanoe donth thevedgéseotipiei inder cdimdeaand préferadblyin thedmid-
accor di ng§iPotf¥ RinddPdUckl to 23, characterized in that a nonionized
sanple i s neasure y reterence el ectrodes, which are arranged between the
i nner and _the outer cylinders upstreamof the ionizing region. 25. A nethod

accor di ng2fto Arpetiodchegardingrtoranyyafl Claims Ak o 23 cehanacterized iy thab gsnemrat

have dri f i@tzatpsampheistmeasired Hye@'fér@n@é elstteeles! ahfth é\‘eaerlﬂigbcpfﬁetd)e%ﬁhar ge
aced do A device for

that js p treamof .the transfer l.on.. 26.
measu)f(?ngkn%wn%ﬁm??%,OUEE](Sr%Pri'%‘?rﬁé’péﬁe@%?:ﬁtﬁgdo'?'?@pd’e@g"for carrying ions
in a mediumand an ion neter (4) for nmeasuring the ion nobility, charac
terized i B5a Aimethosdiadoasdingdoiaay of Olaimsat1 tm24 achanasterized inctbat ady iamsd a
second su C ; I al r face
(2 her g e R past e HanaRT oA AISERBRRI 2 ol F wBbndige 0
noved by mérﬂ%P@Pe [fovsiregprohBRERNSTRMregion. i n their own directions and
relative to each other so that, during the transfer of ions and the

mobi | ity @8asArdewed fortrheasmitiglioni mobilitya cohgrisirig awelectric field (E) for carry-

15 ing ions in a medium and an ion meter (4) for measuring the ion mobility, charac-
terized in a first surface member (1) that has a first surface (1), and a second sur-
face member (2) that has a second, essentially parallel surface (2), whereby the
surfaces (1, 2) limit the space of the medium and can be moved by means of the
surface members (1, 2) in their own directions and relative to each other so that,

20  during the transfer of ions and the mobility measurement, the medium is in a shear
flow.

27. A method according to Claim 26, characterized in that the surface members
(1, 2) are arranged so as to move the surfaces (1, 2) in a parallel relation to each
other.

25 28. A device according to Claim 26 or 27, characterized in that the surface
members (1, 2) are arranged so as to keep the medium in an essentially laminar
flow.

29. A device according to Claim 26, 27 or 28, characterized in that the surface
members (1, 2) and the electric field (E) are arranged so as to keep the electric
30 field (E) and the shear flow (5) perpendicular to each other.



27. A nethod according to Caim26, characterized in that the surface
menbers ( 1, 2) are arranged so as to nove the surfaces ( 1, 2) in a
paral | el welatimwsiero each ot her. 28. A devi ce accordi ngPCo/Ftioas/mo2s or 27,
characterized in that the surface nenbers ( 1, 2) are arranged so as to
keep the mediumin an essentially lam ngg flow 29. A device according to
Claim26, 27 or 28, characterized in that the surface nenbers ( 1, 2) and
the electric field (E) are arranged so as to keep the electric field (E)
and the sBBar Afdexice srcprding talaoyilofClains 26 Ho it ehagactesized\indbatitheoiotti ng
to any of i i ' ,q?% [ r ' udes
one or m)Frg'1 t?eg?d&l&ﬁiﬁalggﬁfdﬁgé gfl?%?gg g?ﬂ?ﬁ%@t@rmﬁhﬁ‘g% ﬁun’t\t'lg']%l
mobi | ity ZREOEINE MOBHEKANALSF the SabilBy disabwion e vasiousiion opRdakes. 31. A
devi ce according to Caim 30, characterized in that the nmeasuring el enents
of the ioB1neAedevice avearling g Clhimt30)devaraélerizadl imdhat theempaglingilgler sev

Char act er [0 BE G EHERE 306G, BeBhadk i et alptbtgrapivaey:y

i oni zi ng eml@fthems and produces ions therefrom 33. A device according to
Claim 32, characterized in that the ionizer (3) is a source of W light, a

corona di gohapofeiey hé€orBinglodrlf GtMirds 28Ub , ¢haradterize8n GR)ionizér (3)
devi ce acg_foaré |ne%t an%/ o[ngI ﬁl s éG etég,SS, .characterized in that the 'sur
face menb q‘fe S t%)e SPOPS IOy REeanAYZes i iPNfeiRg RNAHANS; 8Rd ALRdUEES I8 ¢ he
sanpl e asthdrefromdi um 35. A device according to any of Cains 26 to 34,
characterized in that the sur face nenbers ( 1, 2) are arranged so as to

use asgqus 50 : I r ' : I.C A to
any ol¥a Soe AR liBB ARG, o chliktézatl i AL BOREF 'Y o
opposi t e &adrcesefeldVi lightya foosena dischaegs devicawrmratasablyra peurce. of3adiatiomevi ce
accor di ng(3)0 any of Clains 26 to 35, characterized in that the sur faces (

1, 2) consist of the outer ( 1) and the inner (2) surfaces of two

different 33' Zﬁ device according to any of Claims 26 to 33, characterized in that the sur-

face members (1, 2) are arranged so as to use the non-ionized part of the sample -
16  as the medium.

35. A device according to any of Claims 26 to 34, characterized in that the sur-
face members (1, 2) are arranged so as to use a gaseous or vaporous sample
and/or medium.

36. A device according to any of Claims 26 to 35, characterized in that the sur-
20 faces consist of the opposite and essentially flat surfaces of two plates or belts.

37. A device according to any of Claims 26 to 35, characterized in that the sur-
faces (1, 2) consist of the outer (1) and the inner (2) surfaces of two different-size
and essentially concentric cylinders (1, 2) that rotate with respect to each other.

38. A device according to Claim 37, characterized in that the relation of the di-
25 ameters of the outer surface of the inner cylinder (1) and the inner surface of the
outer cylinder (2) are from 0.30 to 0.99, preferably from 0.5 to 0.95.

39. A device according to Claim 37 or 38, characterized in that the inner cylin-
der (1) is stationary and the outer cylinder (2) is adapted to rotate.

40. A device according to Claim 39, characterized in a motor (13) that rotates
30 the outer cylinder.



and essentially concentric cylinders ( 1, 2) that rotate with respect to
each other. 38. A device according to Caim 37, characterized in that the
rel ati on wo 20émeslicanet ers of the outer surface of the i ro@mrImyé/oc0sesr (1)
and the inner surface of the outer cylinder (2) are fromO0.30 to 0.99,
preferably from0.5 to 0.95. 39. A devigge according to Claim37 or 38,
characterized in that the inner cylin der (1) is stationary and the outer
cylinder (2) is adapted to rotate. 40. A device according to C aim 39,

char act er #1edA devcersceording Yo tamt off Glaimes3T lte 48 talvaragterizeer inda feedingevi ce

accor di NanidBERored sbinpldthat fodds fig ool é%%&ﬁéérfﬁmeﬁ( e e JREpEs) of @

sanpl e that feeds t et ween
cyl i nder sCHiRWess ?H@@”ingsl'tdf‘@ f{hﬁegi?l@éﬂpwf heW@iRherei n. 42. A device according
to Caim4 1, characterized in that the feeding nenber consists of a radial

fan menbed2( 9)\ dérdte iagcording o Slainoa1 Wehlarddteriged en thad ihedileding mantberuc kS

0" 2) B2 GOGSIERI L) B AERE b8t (8 sFRBEBucl Wifie ' ercsingel 5,
E) h { a;gg \t/vand hsuplhe os nipwe the saopleraddion mdladmm ::nﬂo dinel space; dletwéen $hxmc¢lm-42
cﬁar act er Pg'ésgﬁl ngf%ﬁd (OI?% r?sd(fbg n@rrg%\{ ?}g y ?Bﬁt%gpg‘g{rtv:p r@ %bl%r‘l%);'lm%ér
i nput cur F@HFQ@WW%W%WF&P&I?HQ qrHeedifprie Wﬁﬂ'a/aé\d flli‘\el fRaset briwesace

bet ween t ffe eylindeee(1s 1, 2) in batches, whereby the nmeasuring will not
start until the batch Iovvs in a lamnar manner. 44. A devi ce according to

"0 k0 olteyt Agdeue okt ie: GIAh Hh S koobnplietfigeih Bt 4bS BREREIC
cylinders metﬁberA(Qd@fitkn@ sanpie mohgdasoarﬁrmuhcmnrent mwital ffer feedihg thet $arplehe
| oni zer ( 3hgjop n?édlgﬁQHﬁiithreoer}J&% t%éfv@én %ﬁ%gﬁﬁﬁleﬁ’%(i *ﬁ ih %%f‘éhe‘éyimge tﬁat ¢ he

46. A device accor aracteri z
el ectrie fmeasyripgwill QO'b?tlaétrl{jﬁtﬂth%b@ﬁQB ﬂPM@ri@faellam'@@r Banpet-ween the inner (1)
and the outer (2) cylinders, which is situated downstream of the ionizing

region (16}, Afdevicalavtordimrtoany o) BOCIaIEI 37 0 48, chiarictotized Aethatiné fiof- t he
g'yffﬁ, (r: szf (g)nﬁr %nsqe% t{g\pﬁ%lzmg r%gYoOn D VEER YR 958 lr?neetrvﬁ?and e QUtS

(2) cylinders.

45. A device according to Claim 44, characterized in that the ionizer (3) is at-
tached to the outer surface of the inner cylinder (1).

46. A device according to any of Claims 37 to 45, characterized in that the elec-
20 tric field (E) is arranged in the transfer region between the inner (1) and the outer
(2) cylinders, which is situated downstream of the ionizing region (16).

47. A device according to Claim 46, characterized in that the electric field (E) is
comprised of a voltage arranged between the outer cylinder (2) and the ion collec-
tor plate (15) that is arranged on the inner cylinder (1).

25 48. A device according to Claim 47, characterized in that in connection with the
collector plate (15), there are one or more measuring electrodes (4), which are
used for measuring the number and the transit time of the ions.

49. A device according to Claim 48, characterized in that there are several
measuring electrodes (4) and they are placed on the outer surface of the inner cyl-
30 inder (1) sequentially in the direction of flow.

50. A device according to any of Claims 37 to 49, characterized in that the ion-
izer (3) and the measuring electrodes (4) are arranged at a distance from the



tor plate (15) that is arranged on the inner cylinder (1). 48. A device
according to Caim47, characterized in that in connection with the

col | ect orwpl2aa766163) , there are one or nore measuring elrettrMmdeaosss), which
are used for neasuring the nunber and the transit time of the ions. 49. A
device according to C aim48, charact er1’—,zed in that there are several
nmeasuring el ectrodes (4) and they are placed on the outer surface of the

i nner cylinder 1) sequentially in the direction of flow. 50. A device
accor di ngedge%l@; the inmesioytinder (% argl prferablyt oy theethiddietdfdhe tsuefacerofither ( 3)
and the fHdler g)_el ectrodes (4) are arranged at a distance fromtheedges
of the inner cyli'nder (1) and preferably in the mddle of the surface of

the cylinder (1). .5 1. A device accordin o any of Clainms 37 to 50,
charact er giedﬁ\b@e‘?%&f @F%Wé’én%ﬁ%@w&fe@a(@? ,3t7v\$9 gﬁ ﬁLér%ﬁtPHH@‘écPYD@fW@@ﬁet he
i( 2 g)er ( %) elaetiotibe () vdicharecarramgkey Betw%nbtpétim%mwtgt?j hige Eaférzz')lw_liﬁ@%bgn

: . ' ai s to 57, characterized by a
zone O d?@(j:g@%{éégwgtﬁqﬂ%'ﬁ%nége@%éi%gd downstream of the transfer region
and wherein the ions that have possibly drifted past the transfer region
are di sch@?ged. dedce Aceerdingttabyali Glgine 48nip 5. chanaeterized bys2 zone of
char act er yggHarge (B)avhiches sRiate8 ddwhstreafi® of fd l?‘&ﬁé?%r F&g?;é la:fmé:@hf;?@ﬁin v&?iegh -

measuri ng. el ectrodes (4) are_arranged on cirgult ar

et ached iobsiiiel GiepdSiny SEEUratb e rasTociaonisre gchatieds A devi co
according to any of Clains 26 to 53, characterized in being an ion nobility
spect r oneb8dr . A device according to any of Claims 37 to 52, characterized in that the ion-

10 izer (3), the collector plate (15) and the measuring electrodes (4) are arranged on
a circuit board (Fig. 4), which is attached to the outer surface of the inner cylinder

(1).

54. A device according to any of Claims 26 to 53, characterized in being an ion
mobility spectrometer.

15



