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laminarily at a constant velocity. The capacitors may have planar or
cylindrical electrodes and may The invention relates to a method for
detection  comprise two or more electrodes. In order to pro- I foreign
matter contents in gases, in which meth-  vide different electric fields
for generating a first od the gas and the materials contained in it are   6
and second varying measurement signal as a func- ionized in an ionizing
room.                      tion of a small and large positive ion
concentration For many different purposes it is endeavoured  in the air
stream generated by means of an ex- to detect and to measure the contents
of foreign  haust fan, the electrodes of the capacitors are matters
contained in gases. In particular when ana-  supplied with different
voltages. The output signals lyzing from the gas some relatively small
quantities  io   measured via the electrodes of the capacitors are
containing components, the impurities of the gas  applied to the inputs of
dividing and summing may disturb the detection. The detection of dif-
circuit means, the output of which provide a final ferent molecules or
molecule groups performed     output signal which constitutes a measure of
air from gases in general, from gases attenuated by   pollution. vacuum
pumps or from vapour originating from   is    Furthermore, document DE-A-2
028 805 dis- evaporated solid materials or liquid matters are  closes a
method for detecting trace vapors which nowadays connected with problems.
In particular   undergo ion-molecule reactions and for separating, the
poisonous materials existing in the air, such as  concentrating and
measuring of molecular quan- from the industry by accident into the air
emanated  tities of trace substances in gaseous samples. In poisonous
matters or into the breathing air diffused   20  an electric field
essentially parallel to the gas nerve and other kinds of combat gases, are
difficult  stream between two electrodes arranged in a de- to detect in a
quick and dependable way.          tecting chamber, the detection and
measurement is At the moment mostly is used by taking advan-  accomplished
by utilizing the difference in velocity tage of the analyzing methods the
EC-detector of  or drift time of ions of different mass in the electric gas
chromatographs, in which method the radioac-  25  field applied to the gas
stream. The electric drift tive radiation is allowed to ionize the carrier
gas  field causes the primary ions to migrate towards a and the molecules
of the foreign matters contained  plurality of ion gates provided
rectangular to the in it, the ionized molecules of the carrier gas are  gas
stream and in parallel between the electrodes, permitted partly by means of
delaying to recom-   during which the primary ions react with molecules
bine themselves, whereafter the iones of the gas  3o  of a gas to be
detected, converting the molecules are measured. In such a manner for
instance is   to secondary or product ions, thereby measuring obtained the
signal to be measured of the organic  and classifying the ions according to
their particular substances evaporated into the carrier gas. Mea-  mass.
suring devices based on this same principle have     From  document EP-A-0
021 518 a similar also been designed for analyzing of nerve gases  35
method is known for detecting trace quantities of from the air. These
devices are of two categories:  chemical species defined in a gaseous
mixture by in the first application the ionized molecules are led  ionizing
a proportion of the molecules and leading into a labyrinth, where the own
molecules of the air  the gas through an electric field which is arranged
are allowed to recombine themselves and the cur-  in the above mentioned
manner in a detecting rent of iones caused by the organic molecules is  40
chamber. measured after this. In the other application the    Therefore, it
is the object of the invention to entering of the light air molecules into
the ione  provide an improved method of detecting even a measuring space is
impeded by means of voltage    small amount of foreign matter in gases, in
particu- grids. This in use being method and the devices   lar dangerous
matters, such as for instance nerve for application of it are not sensitive
enough when   45  gases and other kinds of combat gases, and deter-
measuring low concentrations such as nerve gases  mining the quality of a
detected substance amidst or corresponding from the air or they give a
signal  the possibly disturbing other quantities of materials also for the
other materials or impurities contained  and impurities in a dependable and
quick way. by the gas, such as tobacco smoke, exhaust gas-      According
to the invention, a method for detec- es, explosion gases, protection
smokes etc. sub-  50  tion of foreign matter contents in gases is provided,
stances. Additionally, the cause of the signal can  in which ionized gases
and materials contained in it also be for instance a sudden increase in the
are led through a plurality of chambers each with moisture contents of the
air, so the measuring    different electric fields transverse to the gas
outcome is inaccurate and uncertain.              stream, electric currents
passing transversely Document CH-A-550 399 discloses an air pollu-  s5
through two or more of the plurality of said cham- tion measuring
equipement comprising a first and a  bers due to ions reaching measuring
electrodes are second air capacitor each having a suitable length
measured, corresponding signals are obtained, and through which ionized air
containing pollution flows  on the basis of the amount and relationship of
said 2    
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corresponding to the measured electric cur-  voltage plates, respectively,
is measured via me- rents, an analysis of the foreign matter in the gases
ters connected to these voltage plates. An analysis is provided, said
method being characterized in     of materials to be examined is carried
out indirectly that an ionization zone is arranged at the intake   on the
basis of the flow signals according to the end of the plurality of
chambers, the gases and the   5   measured electric field current.
Different molecule materials contained in it are ionized in the ioniza-
groups can be determined and separated from tion zone and led through the
plurality of said      each other with the help of typical flow signals,
chambers arranged sequentially, and the electric     obtained by measuring
the electric field current fields of the plurality of chambers are arranged
in  due to known molecules or molecule groups, thus alternating field
directions.                  10  providing standard values of known matter.
The Alternatively, a method for detection of foreign  value of the measured
field current of an unknown matter contents in gases is provided, in which
matter in comparison with the standard values of ionized gases and
materials contained in it are led  known matters indicates the contents of
a particular through a plurality of chambers each with different  matter in
the gas to be examined. electric fields transverse to the gas stream,
electric  15  The method is functioning under atmospheric currents passing
transversely through two or more   pressure or in an under pressure, for
instance in air of the plurality of said chambers due to ions reach-
thinned by a vacuum pump. The method can also ing measuring electrodes are
measured, corre-       be used in many different chemical analyzing
sponding signals are obtained, and on the basis of   methods, such as in a
detector of gas chromatog- the amount and relationship of said signals cor-
2o  raphs or in a detector of liquid chromatographs, responding to the
measured electric currents, an    when the materials first are heated or
brought into analysis of the foreign matter in the gases is pro-  a gaseous
state by lowering the pressure. In such vided, said method being
characterized in that the  a way more resolution capacity is brought into
the gases and the materials contained in it are ionized  analyses. With the
help of the method in accor- in an ionization zone, and the ionized gas
contain-   25   dance with the invention it is also possible to ing foreign
matter is passed along a tortuous path  measure concentrations from a
wished group of within each of said chambers, said tortuous path
materials and additionally divide the group into being defined by current
measuring plates carried   subdivisions, for instance in order to determine
the by blocks alternately affixed to opposite chamber   quality of nerve
gas. walls so that the chamber wall opposite to that to  30  In a
favourable application of the method from which each measuring plate is
affixed is free with a  two or more chambers with different electric fields
gap between adjacent measuring plates, thereby      the passed-through
flows are measured and the defining at least two electric field
sub-chambers   analysis of the materials to be examined is made within said
chambers, wherein the intensity of the  on the basis of the quantities and
relations of the electric field in each of said sub-chambers is dif-  35
flow signals. Hereat different molecule groups can ferent from one another.
be separated from each other with the help of Thus, according to the
present invention, gases  typical flow signals from different spots. and
the materials contained in it are first ionized in  In the following the
invention is explained more an ionization zone and then led through a
plurality  in detail by referring to the attached drawing, in of
sequentially arranged separate chambers each   4o  which having a different
electric field transverse to the    figure 1 presents an embodiment of the
device gas stream and with alternating field directions, or   system for
realization of the method in accor- alternatively led through a tortuous
path formed in    dance with the invention in cross-section and each of the
chambers thereby defining at least two     seen from the side, and electric
field sub-chambers within the chambers,  4s   figure 2 presents another
embodiment of the wherein the intensity of the electric field in each of
device system for the applying of the method in the sub-chamber is
different from one another.         accordance with the invention in
cross-section These electric fields are provided by supplying        and
seen from the side. different electric voltages to special voltage plates
In figure 1 the principle of the method in accor- mounted in each chamber,
thereby forming electric  5o   dance with the invention is presented. To
the de- fields with various magnitudes rectangular or trans-  vice system
belong a ionization zone 1, chambers verse to the gas stream, respectively.
Thus, the    2 and meters 3. In the chambers 2, by means of electric field
currents pass transversely through   voltage plates, traverse electric
fields 6 of different these chambers, that is, the field current passes
magnitude are formed. In the ionization zone 1 a through a chamber from
side to side. The value of  5s  suitable radio isotope is used, with the
help of the the electric field current of each chamber flowing   radiation
of which the ionization of the gas is taking transverse to the gas stream
due to certain ions     place. The gas to be examined is brought in this
being guided to certain measuring electrodes or     application in by
suction through an intake opening 3    
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zone 1 and from there the      in which there are the chambers 2 with
different ionized gas is led through the chambers 2 placed   electric
fields 6, and by measuring the through the after each other through an
outfeed opening 5 out  chambers 2 passing field current the measuring f the
device system. The flow is obtained in this  values are obtained.
application by means of an air pump, by which the   5  One advantage of the
structure presented in gas and its components are sucked through the
figure-2 is, that the measuring spots can be made analyzing device system.
In the ionization zone 1  for instance directly on an electronic circuit
card the ionized molecules and the fragmented mol-      and the voltage
plates are on top of the insulations ecules are transported through the
chambers 2 and  acting as protective sheets for the structure. With through
the different electric fields 6 existing in the   go  the help of this kind
of a two-channel analyzer it is chambers 2. Hereby the molecules endeavour
to      possible to measure concentrations of nerve gases, recombine
themselves or to destroy their charges   which are below even 0.1 mg/cu.m,
when usually and in the different electric fields 6 also iones are  as an
alarm limit for instance for sarine is consid- removed from the system. In
the figure the vol-    ered 0.5 mg/cu.m. The false signals caused by tages
form together with the earth coupled lower  15  tobacco smoke, combustion
gases, explosion gas- plates field lines into the passage space, and when
es and protection smokes can be eliminated with the meters or intensifiers
3 are coupled to the    this kind of multimeasuring. ground current, it is
possible to start treating the   However, the invention is not only related
to signal. By setting two or more flowing measurings  the analyzing of
nerve gases from the air, but it can in the same flowing channel, by using
electric  20  be used for detection and analyzing of different fields of
different magnitude, different molecule  molecules and molecule groups
performed from groups can be separated from each other with the   gas in
general, from gas attenuated with the help of help of typical flow signals
from different spots. By  a vacuum  pump as well as from  vapour of
observing the flow signal values characteristic for  evaporized solid or
liquid substances. each molecule group the observation and measur-  25 ing
result is obtained.                            Claims In the embodiment
presented in figure 2 the ionization zone 1 is in the middle of a mainly
1. A method for detection of foreign matter con- sheet-formed body, where
the chambers 2 are            tents in gases, in which placed on both sides
of the ionization zone 1, side   30  - ionized gases and materials
contained in by side. To the ionization zone 1 several chambers         it
are led through a plurality of chambers 2 are connected radially or at
least channels              (2) each with different electric fields (6)
formed by one chamber. In this embodiment the               transverse to
the gas stream, walls of the chambers 2 are formed by the voltage        -
electric currents passing transversely plates and between the voltage
plates a measuring   35     through two or more of the plurality of plate 7
is placed. The measuring plate 7 is divided        said chambers (2) due to
ions reaching into parts and placed between the voltage plates in
measuring electrodes (7) are measured, such a manner, that the distance
between it and          - corresponding signals are obtained, and the
voltage plates varies. Hereby, between the volt-        on the basis of the
amount and relation- age plates, are formed at least two minor cham-   40
ship of.said signals corresponding to the bers, wherein the electric field
intensity varies from      measured electric currents, an analysis each
other. The gas to be examined is led out from          of the foreign
matter in the gases is the ionization zone 1 by changing the route of the
provided, gas on the different sides of the measuring plate 7    said
method being characterized in that by taking advantage of the openings in
the measur-  45   - an ionization zone (1) is arranged at the ing plate 7.
The parts of the measuring plate 7 are        intake end of the plurality
of chambers fixed to the one of the voltage plates. From the
(2), divided measuring plates 7 the current is measured       - the gases
and the materials contained in against the ground with the help of the
meters or          it are ionized in the ionization zone (1) intensifiers
3. From the ionization zone 1 leave   50      and led through the plurality
of said several measuring channels (on the figure two
chambers (2) arranged sequentially, and channels) and the voltage plates
are in different        - the electric fields (6) of the plurality of
potentials in regard of the measuring plate 7. Here-       chambers (2) are
arranged in alternating by it is possible to start measuring signals right
field directions. after the ionization, for instance in opposite electric
55 fields against the ground. The foreign matter con-  2. A method for
detection of foreign matter con- tents can be detected and measured by
leading          tents in gases, in which ionized gas into the channels of
the device system, 4    
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Jul111 fllil {{ liii 4 to the ionization zone 1 and from there the      in
which there are the chambers 2 with different ionized gas is led through
the chambers 2 placed   electric fields 6, and by measuring the through the
after each other through an outfeed opening 5 out  chambers 2 passing field
current the measuring ?f the device system. The flow is obtained in this
values are obtained. application by means of an air pump, by which the   5
One advantage of the structure presented in gas and its components are
sucked through the      figure 2 is, that the measuring spots can be made
analyzing device system. In the ionization zone 1  for instance directly on
an electronic circuit card the ionized molecules and the fragmented mol-
and the voltage plates are on top of the insulations ecules are transported
through the chambers 2 and  acting as protective sheets for the structure.
With through the different electric fields 6 existing in the   io  the help
of this kind of a two-channel analyzer it is chambers 2. Hereby the
molecules endeavour to      possible to measure concentrations of nerve
gases, recombine themselves or to destroy their charges   which are below
even 0.1 mg/cu.m, when usually and in the different electric fields 6 also
iones are  as an alarm limit for Instance for sarine is consid- removed
from the system. In the figure the vol-    ered 0.5 mg/cu.m. The false
signals caused by tages form together with the earth coupled lower  is
tobacco smoke, combustion gases, explosion gas- plates field lines into the
passage space, and when  es and protection smokes can be eliminated with
the meters or intensifiers 3 are coupled to the    this kind of
multimeasuring. ground current, it is possible to start treating the
However, the invention is not only related to signal. By setting two or
more flowing measurings  the analyzing of nerve gases from the air, but it
can in the same flowing channel, by using electric  20  be used for
detection and analyzing of different fields of different magnitude,
different molecule  molecules and molecule groups performed from groups can
be separated from each other with the   gas in general, from gas attenuated
with the help of help of typical flow signals from different spots. By  a
vacuum  pump as well as from  vapour of observing the flow signal values
characteristic for  evaporized solid or liquid substances. each molecule
group the observation and measur-  25 ing result is obtained.
Claims In the embodiment presented in figure 2 the ionization zone 1 is in
the middle of a mainly     1. A method for detection of foreign matter con-
sheet-formed body, where the chambers 2 are            tents in gases, in
which placed on both sides of the ionization zone 1, side   3o  - ionized
gases and materials contained in by side. To the ionization zone 1 several
chambers         it are led through a plurality of chambers 2 are connected
radially or at least channels              (2) each with different electric
fields (6) formed by one chamber. In this embodiment the
transverse to the gas stream, walls of the chambers 2 are formed by the
voltage        - electric currents passing transversely plates and between
the voltage plates a measuring   35     through two or more of the
plurality of plate 7 is placed. The measuring plate 7 is divided
said chambers (2) due to ions reaching into parts and placed between the
voltage plates in         measuring electrodes (7) are measured, such a
manner, that the distance between it and          - corresponding signals
are obtained, and the voltage plates varies. Hereby, between the volt-
on the basis of the amount and relation- age plates, are formed at least
two minor cham-   40        ship of said signals corresponding to the bers,
wherein the electric field intensity varies from      measured electric
currents, an analysis each other. The gas to be examined is led out from
of the foreign matter in the gases is the ionization zone 1 by changing the
route of the          provided, gas on the different sides of the measuring
plate 7    said method being characterized In that by taking advantage of
the openings in the measur-  45   - an ionization zone (1) is arranged at
the ing plate 7. The parts of the measuring plate 7 are        intake end
of the plurality of chambers fixed to the one of the voltage plates. From
the            (2), divided measuring plates 7 the current is measured
- the gases and the materials contained in against the ground with the help
of the meters or          it are ionized in the ionization zone (1)
intensifiers 3. From the ionization zone 1 leave   so       and led through
the plurality of said several measuring channels (on the figure two
chambers (2) arranged sequentially, and channels) and the voltage plates
are in different        - the electric fields (6) of the plurality of
potentials in regard of the measuring plate 7. Here-        chambers (2)
are arranged in alternating by it is possible to start measuring signals
right         field directions. after the ionization, for instance in
opposite electric  5s fields against the ground. The foreign matter con-
2. A method for detection of foreign matter con- tents can be detected and
measured by leading          tents in gases, in which ionized gas into the
channels of the device system, 4    
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Gase und die darin enthaltenen Stoffe it are led through a plurality of
chambers    in der lonisierungszone (1) ionisiert, und durch (2) each with
different electric fields (6)   die Vielzahl von Kammern (2), die
aufeinander- transverse to the gas stream,                 folgend
angeordnet sind, geleitet werden, und - electric currents passing
transversely   a        die elektrischen Felder der Vielzahl von through
two or more of the plurality of       Kammern (2) in abwechselnder
Feldrichtung said chambers (2) due to ions reaching        ausgerichtet
sind. measuring electrodes (7) are measured, - corresponding signals are
obtained, and    2. Verfahren zum Nachweis von Fremdstoffgehal- on the
basis of the amount and relation-  10  ten in Gasen, in welchem ship of
said signals corresponding to the        ionisierte Gase und darin
enthaltene Stoffe measured electric currents, an analysis       durch eine
Vielzahl Kammem (2) mit jeweils of the foreign matter in the gases is
unterschiedlichem, quer zum Gasstrom ausge- provided,
richtetem elektrischen Feld (6) geleitet werden, saId method being
characterized In that   i5           elektrische Strdme, die quer durch
zwei - the gases and the materials contained in       oder mehrere der
VieIzahl von Kammern (2) it are ionized in an ionization zone (1),
verlaufen, und von Mefelektroden (7) errei- and
chenden lonen hervorgerufen sind, gemessen - the ionized gas containing
foreign matter      werden, is passed along a tortuous path within  20
entsprechende Signale erhalten werden, each of said chambers (2), said
tortuous      und auf der Basis der Grole und Beziehung path being defined
by current measuring       der den gemessenen elektrischen Str6men plates
(7) carried by blocks alternately      entsprechenden  Signale eine Analyse
der affixed to opposite chamber walls so that     Fremdstoffe in den Gasen
zur VerfUgung ge- the chamber wall opposite to that to  25      stellt
wird, which each measuring plate (7) is affixed     wobel das Verfahren
dadurch  gekenn- is free with a gap between adjacent mea-      zeichnet
Ist, daB suring plates (7), thereby defining at            die Gase und die
darin enthaltenen Stoffe least two electric field sub-chambers         in
der lonisierungszone (1) ionisiert werden, within said chambers (2),
wherein the   3o    und intensity of the electric field (6) in each
das Fremdstoffe enthaltende, ionisierte of said sub-chambers is different
from        Gas jede der Kammern (2) lIngs einem ge- one another.
wundenen Pfad passiert, dieser gewundene Pfad ist von StrommeBplatten (7)
begrenzt, die PatentansprUche                               35
wechselseitig an einander gegenaberliegenden Kammerwinden befestigten
Blcken gehalten 1. Verfahren zum Nachweis von Fremdstoffgehal-        sind,
so daB die Kammerwand, die einer Kam- ten in Gasen, in welchem
merwand an der eine Strommeeplatte (7) befe- ionisierte Gase und darin
enthaltene Stoffe     stigt ist gegen~berliegt, frei bleibt, mit einem
durch eine Vielzahl Kammern (2) mit jeweils  40    Spalt zwischen
benachbarten Melplatten (7), unterschiedlichem, quer zum Gasstrom ausge-
wodurch mindestens zwei Teilkammem mit ei- richtetem elektrischen Feld (6)
geleitet werden,   nem elektrischen Feld in jeder Kammer (2) elektrische
Str6me, die quer durch zwei         begrenzt sind, wobei die IntensitAt des
elektri- oder mehrere der Vielzahl von Kammern (2)          schen Felds in
jeder dieser Teilkammern von- verlaufen, und von MeBelektroden (7) errei-
45    einander verschieden ist. chenden lonen hervorgerufen sind, gemessen
werden,                                         Revendlcatlons
entsprechende Signale erhalten werden, und auf der Basis der Grofe und
Beziehung       1. Procede de detection de substances etrangb- der den
gemessenen elektrischen Stromen   so       res contenues dans des gaz, dans
loquel entsprechenden  Signale eine Analyse der              - les gaz
ionisds et les materiaux qu'ils Fremdstoffe in den Gasen zur VerfUgung ge-
contiennent sont dirigds dans une plurati- stellt wird,
te de chambres (2), chacune 4tant sou- wobel das Verfahren dadurch gekenn-
mise A des champs 4lectriques (6) diff6- zelchnet ist, daB
66           rents, orientes transversalement par rap- eine
lonisierungszone (1) an dem  Einla-             port au courant de gaz,
Bende der Vielzahl Kammem (2) angeordnet              - on mesure les
courants electriques, pas- ist,
sant transversalement par deux ou plus 5    
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* de la pluralit4 de dites chambres (2), on          tes, de maniere h
ddfinir au moins deux raison des ions atteignant tes electrodes
sous-chambres a champ electrique a (7) de mesure,
I'interieur desdites chambres (2), l'inten- on obtient des signaux
correspondants              site du champ electrique (6) dans cha- et, sur
la base de la quantit6 et de la   6        cune desdites sous-chambres
dtant diO- relation entre lesdits signaux correspon-          rente d'une
chambre a l'autre. dant aux courants 6lectriques mesurds, on opbre une
analyse des substances 6trangbres contenues dans les gaz, ledit procedd
etant caracterise par le fait  10 qu'une zone d'ionisation (1) est agenc~e
& I'extremit6 d'entree de la pluralite de chambres (2), quo les gaz et les
substances y etant contenues sont ionisees dans ta zone   15 d'ionisation
(1) et diriges a travers la pluralite de dites chambres (2) disposees en
succession, et les champs 6lectriques (6) de la pluralite de chambres (2)
sont disposes selon des   2o directions de champ presentant une al-
ternance. 2. Procede de d6tection de substances etrange- res contenues dans
des gaz, dans lequel    25 - les gaz ionises et les materiaux qu'ils
contiennent sont dirig6s dans une plurali- te de chambres (2), chacune
etant sou- mise & des champs electriques (6) diffe- rents, oriontes
transversaloment par rap-  3o port au courant de gaz, - on mesure les
courants electriques, pas- sant transversalement par deux ou plus de la
pluralite de dites chambres (2), en raison des ions atteignant les
electrodes   35 (7) de mesure, - on obtient des signaux correspondants et,
sur la base de la quantite et de la relation entre lesdits signaux
correspon- dant aux courants 6lectriques mesures,  40 on opere une analyse
des substances etrangeres contenues dans les gaz, ledit proced6 dtant
caracterise par le fait - les gaz et les mat6riaux qu'ils contien- nent
sont ionises dans une zone d'ionisa-  45 tion (1), ot - les gaz ionises
contenant des substances etrangeres sont pass6s dans une trajec- toire
tortueuses, & l'interieur de chacune desdites chambres (2), ladite
trajectoire  50 tortueuse 4tant ddfinie par des plaques de mosure de
courant (7) portees par des blocs fixes, de fagon alternee, aux parois de
chambre opposees, de fagon que la paroi de chambre opposee a celle  55 a
laquelle chaque plaque de mesure (7) est fixWe soit s6parde avec un
interstice entre les plaques de mesure (7) adjacen- 6    


