This invention refers generally to an arrangenent adapted for an el ectronag
netic radiation and for the evaluation of small concentrations of gas. The
practi calwapplomeatsson of the invention will be descri beacmsEeospswssically
inthe following with reference to an arrangenent adapted for gas or a gas
meter or nea suring unit wth the purpose of determ ning the existence of a
gas by neans of this gas neter, wherein said gas can occur in the form of
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type is then to exhibit an emtting or trans mtting nmeans adapted for

el ectromMLgﬁgﬁ%ﬁmtgﬁ?&ﬁﬁégﬁ%Tmﬁﬁﬁ%ﬁspace, inthe formof a
cavity, serving as a neasuring cell for a sanple of gas and intended to be
abl®e to define an optical nmeasuring distance or path applying to the
measuring itself; a de tecting or sensing neans for said el ectromagnetic
radi ati on passing said optical rneasuring distance fromsaid transmtting
nmeans; and a unit performng a spectrai analysis and connected at |east to
sai d sensing neans. Said neans for sensing the electromagnetic radiation is
adapted to be opto-electrically sensitive to the el ectronagnetic radiation
which is intended to fall within a spectral field whose chosen wavel ength
conponent (s) or spectral elenent(s) is/are to be the subject of an analysis
imghe unit performng the spectral analysis so as to permt in this unit
determining the relative intensity of radiation of the spectral eienent(s).
This technical field includes the transmtting nmeans indicated and utilized
her e a@?&?@ibﬁf F@m@gp@ @@@ﬁ?gﬁ%t ogether with units performng
spectral "anal'yses and Tor exanpie display units connected thereto and
presenting tTeistimsartos reford geherayao eirhesenRaas, adHpid s fangh Qééﬂ%s@ég“ni ts

are not goi ng stud nd illustration in this application with regar
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measuri ng di stance or path, a nmeans for said electromagneticC radiation
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20 A gas-adapted arrangement of this type is then to exhibit an emiiting or trans-

mitting means adapted for electromagnetic radiation; a following restricted space, in the
form of a cavity, serving as a measuring cell for a sample of gas and intended {o be able
to define an optical measuring distance or path applying to the measuring itself: a de-
tecting or sensing means for sald eleckromagnetic radiation passing said optical meas-
25 wring distance from said transmitling means; and a unit performing a spectral analysis
and connected at least to said sensing means.
Said means for sensing the slectromagnetic radiation is adapted to be oplo-sl-
actrically sensitive to the electromagnetic radiation which is intended to fall within a
speciral field whose chosen wavelength component(s) or spectral element(s) is/are to
30 be the subject of an analysis in the unit performing the spectral analysis so as {o permit
in this unit delermining the relative intensity of radiation of the spectral element(s).
This technical field includes the transmitting means indicated and utilized here
and earlier known sensing means together with units performing speciral analyses and

for example display units connected thereto and presenting the results, and therefore



transmtting neans, and a unit perform ng spectra! analyses of the
santonnected at teast to said sensing neans by using one or nore

opt 0- ei ecwoi20ml028m6d nmeans sensing the %l ectromagneti c PaWiSER@O/05155
opto-eiectrica y adaptediy the el ectronmagnetic radiation which is to fall
within a spectral field sel ected wavel ength corpponent(s) or spectra
etenent(s) is/are to becone the an analysis within the unit performng the
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coneentPAPFETUP said selected gas or its gas mxture. It is also known
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h component(s} or spectral element(s) isfare {o become the
object of an analysis within the unit performing the spectral analysis 3o as {o determine

20 within this unit the relative radiation intensity of relevant and selected wavelength sec-
tlons of the spectral element,

Reference is made to US patent publication US-A-5 008 493, German patent
publication DE-A1-4 110 653, US patent publication US-A-5 268 782 and US patent
publication US-A-4 028 521 for illustrating the prior art.

25 As a more specific first example of the arrangement indicated here, analysing
the sample of gas, reference s made to the contents of the published International Pat-
ant Application No. PCT/SESS/00145 (WO 88/41 582) comprising a method for produc-
ing a detector related to a gas sensor and a detector produced in this manner.

Az a second more specific example of the arrangement indicated hers raferen-

30 ceis made to the contents of the published iInternational Patent Application having pub-
tication number WO 87/18460,

As a third specific example of the arrangement indicated here reference is ma-
de to the contents of the published International Patent Application having publication
number WO 88/09152.



gas and/or a reievant mxture of gas for this application s nore or |ess
dependent of prevailing pressure. In considering the characteristics
rel at ed twotzhw/uwssent invention, utiliZzing dif ferent RPChEE2@H/0H965 cal
bandpass filters may al so be noted as parts of the prior art. Thus it is
known to supply al right angies to a bandpass filter electromagnetic or
optical radiation having a | arge wavel ength area and to create wthin the
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al so known t Hatknbom grees! ansiess gamdliext (g9 @indeatatONeLhs & h@fhanhi gh
nmeasurin accg{;acy Is required, particularly at or adjacent to its zero
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descri ¢ Pat. ek ' | on, EP-0O 557 655-A1 , a system
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' S cause the em ssion of shifted el ectronmagnetic
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radi at i'® V%ﬁﬁg ?%SSPE%t I's separated fromthe incident light and than is
cokkected t hraughsi@aangthd bRaRaIristivE AlalclOB)thelpré &g GRAIBH, Qlilidibeir. The
scattered photons are than guided to a collection optics assenbly ( 1 16)
and a RGNS Kifstsefapticpliandpass filters may also be noted as parts of the prior art,

Thus itis known to supply at right angles to a bandpass filter electromagnetic or
optical radiation having a large wavelength area and to create within the filter prerequi-
sites for passing a ssiectad small wavelength area {o an opto-slectric detector for eva-

20 luating in this detector and in a connected unit, performing spectral analysis, the inten-
sity of the narrow or small wavelength area and/or its relative intensity.

Such bandpass filter can alse be supplied with eleciromagnstic radiation or op-
tic radiation within an angular area, diverging from said perpendicular passing, with

such bandpass filter being structured and/or constructed to create prerequisites for pas-

[ou]
(51

sing another chosen narrow wavelength areas.

Such bandpass filter will thus be able to offer a wavelength passage dependent
of & chosen angle of incidence and transmission of the incident radiation through the
used bandpass filter.

itis also known that for gases and/or gas mixures of low concentration a high
30 measwing accuracy is required, particularly at or adjacent {o its zero point, in order fo
indicate an achieved resulf.

it is also known and described, from the European Patent Publication EP-0 557
855-A1, a system for collecting weakly shattered optical signals (100) and which system

employs a laser (102}, which Hluminates an unknown gas {(107) sample contained by a



This publication discloses neans for mnimzing interaction with said
contain nent neans (105), exposing exit means (108) for separating a

shat t er edwpanto/mauwrs 1 12) of sai d beam*df el ect romagnet PCT/SEAI0805®HS ( 103)
froman unshattered portion (104) of said beam of el ectromagnetic radiation
(103) and that said containment neans (105) is to be allotted an inside

di aneter of at least Or5 mm This pubiication discloses, in colum 2 ,
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probl em i n bei hisditdiceiiprudigeioseant achumeilghings dade 87othat eHector “two” im-
provement involves an increase in the number density of the molecules distributed

along the path of the stimulating beam. 1 is here suggested that the pressure is to be
increasad inside the sample cell or means (105).
20 However it is stated in that publication that such actions usually involves

significant increase in the complexity and cost of the apparatus.

STATEMENT OF THE PRESENT INVENTION
TECHNICAL PROBLEWM
25 if the circumstance is considered, that the technical considerations that a per-
son skilled in the relevant technical art must carry out in order to offer 2 solution of one
or more technical problems are on the one hand initially a necessary knowledge of the
measures andfor a sequence of measures that are to be taken and on the other hand a
necessary choics of the one or more means which are necessary, the following techni-
30 cal problems should because of this be relevant in presenting the present subject of in-
vention,
Considering the earlier state of technology, as it is described above, it should
therefore be seen as a technical problem to be able to understand the significance of,

the advaniages related {o and/or the technical measures and considerations which will



advant ages related to, and/or the technical neasures and consi derations
which wll be required for nodifying neasuring carried out with an external
partial syetemmdmpt ed for conpressing the measuring ga®CIGEamINsIsher eby
create a nore distinct inpairnment of There is a technical problemin being
able to understand the significance of, the advantages related to, and/or
the technical neasures and considerations which will be required for
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able to understand the signhificance of, the advantages re and/ or
t he t edhaiscapiitudsmsur es and considerations which will be required for

utilizing on-he basis of an arrangenent, ving, transm tting. means apt ed
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20 differential signals, whereby 2 static IR signal of the environmaeant can be subfracted
away in a chosen signal processing.

There is a technical problem in being able to understand the significance of, the
advantages related to, and/or the technical measures and considerations which will be
required for being able to limit the amplification factor in the calculations of absorption

25 50 as o thereby be able to limit the effect of a noise factor or factors.

There is a technical problem in being able to understand the significance of, the
advantages related to, and/or the technical measures and considerations which will be
required for having prerequisites created for clarifying a zero point andfor a zero point
error.

30 There is a technical problem in being able to understand the significance of, the
advantages related to, and/or the technical measures and considerations which will be
required for letting a source of IR light emit @ constant continuous and pulsed light and
modulate the pressure of the measuring gas with the purpose of thereby having a dif-

ferential signal generated.



I's adapted to be opto-electrically sensitive for the el ectromagnetic

radi ati on which is intended to fall within (the wavel ength conponent or) a
spectral wpeaiwvhese sei ect bd spectralfélenent(s) | s/ ar @CTSER@INS®5Hb) ect
of an analysis within the unit performng the spectral analysis so as in
this unit to determne the (reiative) radiation intensity of the spectra
el enment(s) and to present this on a display unit or correspondi ng neans,
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magnetic beam of light at compressed, such as low, concentrations of gas or gases.

There is a technical problem in being able to understand the significance of, the

20 advantages related to, andfor the technical measures and considerations which will be
required for measuring, under the prerequisites mentioned above, the mutual relations
of signal intensities to each other and solely for specific and adjacent wavelength com-
ponents and/or spectral elements.

There is a technical problem in being able to understand the significance of, the

25  advantages relaled to, and/or the technical measures and considerations which will be
required for letting a limited spectral analysis be adapted to a measuring technology
within gas analysis and gas concentration measuring wherein a specific "speciral signa-
ture” or a "signal impression” is required for lelting these be the basis of 8 matter-unique
identification and/or content determining, at least in a low concentration of gas.

30 There is a technical problem in being able to understand the significance of, the
advaniages related fo, and/or the technical measures and considerations which will be
required for letling & small number of wavelength-specific measuring points or spectral
slements, at least one wavelength point per matter, be the subjects of identification

and/or surveillance.
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body bei ng provideable with an oscillating notion by an~oscillating

el ect r ingessure §ielive®dr oundi ng the body. There is a technical problemin

being able t th"fé?g?sr 5%&%%&4?%@&58@ E];iibqezi‘lr?gc gbt%fib utn%rsiand the significance of, the

advantages related {0, and/or the technical measures and considerations which will be

S

required for letting the overpressure selected beforehand be adapted and selected in
2¢ dependence of the ability of absorption valid for a selected gas at the selected over-
pressure and/or a gas mixture.

There is a technical problem in being able to understand the significance of, the
advaniages related o, and/or the technical measures and considerations which will be
required for letling said correction circuit be placed in cooperation with a correction unit

25 with a circuit determining the absorption capacity/pressure of a selected gas or gas mix-
ture.

There is a technical problem in being able to understand the significance of, the
advantages related to, andfor the technical measures and considerations which will be
requirad for letting the overpressure seleclted beforehand to be generated by mechani-

3¢ cal mgans.

There is a technical problem in being able to understand the significance of, the
advantages related to, and/or the technical mesasures and considerations which will be
reguired for lslling the mechanical means consist of a piston-cvlinder-arrangement, the

piston of which is adapled to move reciprocally between associated turning points in a



advant ages related to, and/or the technical neasures and consi derations
which will be required for letting the frequency of a sel ected change of
over pr esswoeotmssbect ed to between 1 dhd 50 Hz, such agcassevdoaBss 35
Hertz There is a technical problemin being abie to understand the
significance of, the advantages reiafed to, and/or the technical neasures

and considerations which will be required for letting the nmeasuring chanber
be adaptgdqt0, @ volune of 0,5 to 3,0 cnB, such as around 0,8 - 1,2 cnB.
There is a technical problemin being able to understand the significance

of, the advan"if?mgeiﬁ ammmiwbiammme:m@ebmmmmﬁ&msgmafmds& of, the
conS|de ns equired for lettin the ncrease, of pressure
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advant ages rel ated and/ or e technical neasures and ‘consi derations
whi 8h viitlrélabien ri@bim medstong bel tsaih bady bengaiibeideablecwith abesatlapte dudtion
del i ver_a_si ggﬁﬁl . or va ue . of i,s a technical problemin being

th T
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the techni caiTHRAIA @ScHaeh! @a@éﬁéﬁﬁh@&é:@@éb%@hd@rhhng%é eQMiflcadch @F, the

letting said el ectromagnetic radiation, between said transmtting means and
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measur esstaadn donel 88 5-at soasammr@m@df\ﬁsl Fe-e@guired for letting such
bandpass filter be arranged, structured or constructed for being able to

of fer a wavelldiige IF adpertral prebiernis havg abisriojyieadand the siandiceran hitbsi on
oY v e FIVERRRANRL fo LA AhE Ro it b AL A8 A ELROALR YRR, GEAGIRREC and
emtted 1ns ransmt means lThere'1s a tec

abl e t cetuoided &irdetting hies mﬁmﬂngmamm bet dvkapasty kb aghans ef atsew 3,0.cnetnd/ or

t he technjcal rgs aim gonsiderations which will berequired for letting
this ba® &%Ssafpf*paér af*“4HB time, by its construction and by chosen angl es

of yknci dence 1¢fers idh 'E@éhnaé&fp:ﬁ?ﬁ@%ﬁﬂ iﬂn@%% BeRRL8Hd @hé SiolicGRos g?‘ tﬁosen

spectral ele nent and/or a t wavel enhgth conponent froma secon
spect r @dvantansstrelatelt imerd/adbe rﬁ@lﬁhmm@lm@iums enp enenideniticnisrwignk wdhtet he
sane t rr%&ﬁi%é %Q?%t%g"ag ?Etaera NP g?t ;'Jarceséa.?r%' i:?et 88 ecied fo between 1.2 and 1:10, such
as around 1:4 to 1.8,
There is a technical problem in being able to undersiand the significance of, the
20  advanitages related to, andfor the technical measures and considerations which will be
required for letling a correction circuit be adapted to dsliver a signal or value of the gas
concentration related o an atmospheric pressure.
Thera is a technical problem in being able to understand the significance of, the
advantages related to, and/or the technical measures and considerations which will be
25  required for letting said electromagnetic radiation, between said transmitting means and
said sensing means, be adapted o pass a specifically adapted optical bandpass filter.
There is a technical problem in being able o understand the significance of, the
advaniages related to, andfor the technical measures and considerations which will be
required for letting such bandpass filter be arranged, structured or constructed for being
30 able to offer a wavelength dependent on the angle of incidence in the transmission by
the electromagnetic radiation with a large wavelength arsa generated and emitted in
said transmitting means
There is a tachnical problem in being able o understand the significance of, the

advantages related to, and/or the technical measures and considerations which will be



There is a technical problemin being able to understand the significance
of, the advantages related to, and/or the technical neasures and

consi der avoenm/oakissh will be diation intensity over an ®pTSE0QO5195T
detector, said intensity being valid for nore than one wavel ength conponent
and/ or one spectrai elenent There is a technical problemin being able to
understand the significance of, the advantages related to, and/or the

techni Gapy ﬂ&@%y;tsﬁ;{agqﬂ;s%ga?@gggg RhbPRRANLAR. W 1k BReASANT Stk BOLLAYA N

arrang adj acen penrng or a Wn 'mting
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bef ore and after a utili pass ter, counte n the |rec§| on of
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i ncident and transmtted opt i cal or electromagnetic radiation to at ieast
two di frearised fygettioglsakhdnip bedstested ﬂ@éﬁr&iﬁ@ﬂf s befabletd deietiom occwtingoing

Cpoctr BRI GRS Sl iBlecti O BRI Bl TR B e
t heosi giid waesieRg®f sorhenat vl @t é@ém@ieﬁmntandlor t he techni cai
measur es and con5| derations which will be required for Setting said angies

of reflecti onf Hedupderinucal mypldert rbaing aﬁ@riﬁdw%%nﬁé?ﬂ@ﬁiﬁnﬁmﬁéﬁ@ﬁt@eand
their &ﬂ’aﬁttéq&f(j& zlfegaég td % Vﬁ%hﬁ’i@&%sé’aitﬁﬁ&d@é A erf:%lngad%?atﬁé?% \}vﬁ'scﬁ%ﬁi Bg

el ect romagne over ts assocCl a etec

becone reheired fedtaviiy asmaagm pdjssenntot duid bahtip pey ey m@mngpdrikeg spactindbw
anal ysi | em i n being aggigﬁéﬁ?ﬁunder stand the

tech rob
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bandpassfllter be adapted to receive sanetra mtte
i ncom ragivehmwwh@acém @Endadi ﬁéeﬁe&hnamﬁ mbdslTes aﬁdatimemisraﬁﬁr‘(sowmmrgéii be
different a
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rel at echdr@ipzapdiier, chhatddes ifg erbcimastifRfatimd considerations which will be
There is a technical problem in being able to understand the significance of, the

20  advantages related to, andfor the technical measures and considerations which will be
required for letting the optical (slectromagnetic) bandpass filler be adapted o be capa-
ble of deflecting an incident and transmitted optical or electromagnetic radiation to at
least two different optical and predstermined angles of reflection or oulgoing angles,
sach one being applicable for narrow wavelength components and/or spectral elements.

25 There is a {echnical problem in being able to understand the significance of, the
advantages related to, and/or the technical measures and considerations which will be
required for letting said angles of reflection or cutgoing angles for the narrow wave-
fength components and their radiation {o be related exactly to a main angle of the in-
coming electromagnstic radiation which over its associated detector unit is to becoms

30 the object of an analysis in the unit performing the spectral analysis.

There is a technical problem in being able to understand the significance of, the
advantages related to, andfor the technical measures and considerations which will be
required for letling one and the same bandpass filter be adapted to receive one and the

same transmitted and incoming slectromagnetic radiation, in which radiation two (or



required for letting a number of bandpass filters selected beforehand be
adapted to re ceive individual or the sane transmtted el ectronmagnetic
radi at i orsvoinionish radi ati on or tions*ft | east two di f PersERIMAs®ERNGt h
conponents or spectral elenments occur. is a the technical neasures and
considerations which will be required for indicating, for each or each
sel ected angle of reflection or outgoing angle of electrically associated

vave- | eRghd) FRIBANSAL 68locRiy 1vheiBASALIH BhaREC! SBLAPIIIARBRENoduid by
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and consi derations which will be required for Setting determ ne an
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of , the advant'ages re es an
consi dend&msamt&tthnﬂméifmbmngéh@Spec&mimsimﬁ| ng an end portion of the

l'imited e, f bj t f t f1ect
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and/ orwavel engt h-si gni fi cant detectors. Thus, the present Invention takes
as its regaved gg mm«ﬁ whwimﬁmaﬁ@ﬁﬁﬁm%wan@ﬁtarmdglw aigabintenfereodaict i on

and based on THLE 3@@&%@&& p?gﬁg%eaga %Ie%g %bﬁynt%ct}noaemiané the significance of, the

advantages related {o, and/or the technical measures and considerations which will be
required for lefting saild opening or window, said bandpass filter and/or included chan-

20  neis related to said unit performing the spectral analysis be coordinated o a means re-
oeiving andfor sensing the same signals.

Thers is a technical problem in being able to understand the significance of, the
advantages related to, and/or the technical measures and considerations which will be
required for letling said opening or window, sald bandpass fiker and said channels be

25  coordinated {o one and the same discrete receiver unit.

There is a technical problem in being able to understand the significance of, the
advantages related to, andfor the technical measures and considerations which will be
required for letting determine an instantanecusly ccourring concentration of a gas as
carbon diexide {CO;).

30 There is a technical problem in being able to understand the significance of, the
advantages related to, andfor the technical measures and considerations which will be
required for letling an end portion of the limited space facing the sensing means axhibi
a surface section reflecting slectromagnetic radiation for deflecting radiation portions

obliquely towards one or more bandpass filters lying outside of the limited space andior



anal ysis of gas concentrations having a transmtting nmeans adapted for ai
netic radiation, in accordance with the_preanble of the foll ow ng patent
claim1. wo?2addi2#756n to said transrn'ttilﬁg nmeans the arr ROESER00/05955 or gas
ltoindicate a iirnited space, in the formof a cavity, serving as a
measuring cell intended for the sanple of gas and intended to be abie to
define an optical neasuring distance or path, a sensing neans for said

ei ectrqm@&%gg,g@qﬁ@ém%gmﬁ ng said optical neasur ing distance from
said transmtiing neans, and a unit connected at |east to said sensing

means and perform ng spectral analysis, wherein said nentioned neans
sensi ngTHAS@LEEBEagnetic radiation is adapted to be sensitive of the

i ect ic radiation which is.intended to fall withi tral
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analysis for determining in this unit the relative intensity o diation
of the anisis ehgahcentRrdmadints bavinges Ipaoniting olcemsmdaptad for derslevirsrobye one

or nore Qf the.technical . praobl. ment.i qned, abo t he present. invention
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an over pressure chosen beforehand and wherein an achi eved result,

dependitadndinaigriclinredspacodn dhe Fgthef Hepyity. speonded & mesngingeslintengied
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di scl ogiantig, # eatsing chdors fopdikydagraabgnétionsitimpansssing $416 chacaabadR-| | ght
to be nmaintained as constant or at |east essential constant and that the
pr essur@@ dstancsnEem e TaREMBing meaite 28dm Yt Ganneciethat leashioraid apesing
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a chosen gas and/or gasThe correction circuit cooperates with a correction
unit havg g‘ge speci enplye ot dptecirining iredu voit the raletivel istergity iof cadiation of

ﬂg;eL?tﬁé%@f%g&@s&ﬁ%&%ﬁﬁ% gf@h%éi%ﬁ%?erggﬁt. over pressure chosen bef orehand
in order to solve one or more of the technical problems mentioned above the

20 present invention more specifically indicates that the technology thus known is io be
supplemented by letling said gas in said measuring chamber be placed under an over-
pressure chosen beforehand and wherain an achieved result, depending on one or
more wavelengths being absorbed in the measuring chamber or cell, is compensated
over a corraction circuit for the selected overpressure such as against atmospheric

25 pressure.

Moreover the present invention is disclosing required for modifving said trans-
mitting means in the form of IR light to be maintained as constant or at least esseantial
constant and that the pressures of concentrations of gas are set to vary, that a modu-
lated concentration of gas is adapted for creating or generating ons or more differential

30  signals, whereby a static IR signal related to the environment is to be subtracted away
in a chosen signal processing.

As preferred embodiments falling within the frame of the present invention it is
in addition indicated that the overpressure is to be adapted and chosen responsive to

an absorption capability valid at the chosen overpressure for a chosen gas andfor gas



ans, wherein said means can consi st of an arrangenent of a piston and a
cylinder, whose piston is displaceable positioned between associ ated
turni ng psorE/@kser nati vel y havi ng thé<nmechani cal nmean®CToRS109050985 a
magneti c body oriented in the measuring cell, to which body an oscillating
novenent can be provided by a surrounding eiectric circuit. According to
the invention the frequency of a chosen change of overpressure is o

i ndi catgg bei ng chosen between 1 and 50 Hertz, such as around 25-35
Hertz. 1t has turned out that the neasuring chanber shoul d be adapted to a
vol ume of 0, STHeoc@TértionSircsiichoperadepwith Do@rectibnirdniByviegdntdiabrithe

I ncrease of pressure, can b§1chqse%§§o bet ween é:z and 1:10, such as around
1:4 t o “RPECIYBIESSHER [ATE AR PCUIISIRAT RAICY ChASR" BR® OC 8P B¥REH circuit
shoui d be adapeLeldrBredsBIOUIRrPLSBFRHA MR8y Y3l dtsiePhtel Savechanfafieat | on
related to an I nstantaneous atnps pheric préessure. n accordance wth the
pr eSentarispwhardiosaid miesnt wentensishdf eatzetinglaterd af d gistansmidta tgthder,
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and/or constructed for being abie to offer a wavel ength dependent of the
angl e de vwineh Bedx @niosciliping momemedioas ot provsies] ic s sorayndeg Kestddicktcubn

gener ated by Lol ) Lt ns. ..Thi n ss Lilter .,s then adapted
Po separ at o’ Ao BB VAT ER Rl SROHRE A hartRia P iPs R o
finst ghoisemdspessinglchebembatisdn | o0 50 BeasnsLthes e mdeneh eagtn
conponent (s) or a narrow area or a second chosen spectrai elenment(s) within

the transnit tedpeleeed srhiigt fa Meaputnachembanahedr bartarted laaapiwte pbr
oelng GPR% BPcRl, AR 1RGn8IPEII] DEnRdhah AL IARELL LPR-dJ AR BRY 8ol NN
el e or nore opt Ctric detectors.

one such spectral’ nment. over one o-ele
pr opos ethoesh o bebnden 13 dnch@: 18, sboin at eodndmg tof1:6he basi c concept of the o

t i i | so.indicated fhat adj nt t [ band
P rver ner e We el g3 S D1 g Sor SEhGT Rloul hh BegivREr
di sper sieRdanstSr&ichhanid sns éé%r?de%%éaﬁéﬁ PRgRe! ﬂaﬁar{ %@tﬁa@&us%%&@r nor e

it I's indicated that said opening or w ndow, counted Int direction of
radi at igdwricgmessutebe oriented in the direction of transm ssion, counted

| medi at el y l?ﬁ %%&&-ﬁ%%gé %ﬁthatgee;:nrreégn INvSH Ez:&?'a% iﬁscfg;thg%g%aa%gd {h?alttsgard’ fransmit-
ted slectromagnetic radiation can, between said fransmitting means and said sensing
means, be adapled to pass an optical bandpass filter adaptsd to frequency and/or wa-
20  velength, said bandpass filter being structured and/or constructed for baing able to offer
a wavelength dependent of the angle of incidence in the transmission of the electromag-
netic radiation generated by said transmitting means.
This bandpass filter is then adapted to separate a first chosen wavelength com-
ponent{s) or a narrow area or a first chosen spectral elemeni(s} from a second chosen
25  wavelength compenent{s) or a narrow area or a second chosen spectral element(s)
within the transmitted electromagnetic radiation and said unit is adapted for being capa-
ble of detecting occurring radiation intensities from more than one such spectral ele-
ment over one or more oplo-electric detectors.
As proposed embodiments falling within the frame of the basic concept of the
30 present invention it is also indicated that adjacent to sald bandpass filier there is to be
disposed an opening or a window, limiting the dispersion angle of the transmitied elec-
tromagnstic radiation.
Furthermore i is indicated that said opening or window, countad in the direction

of radiation, should be orlented in the direction of transmission, counted immediately be-



The optical bandpass filter is here adapted for letting an incident

el ectromagne tic radiation be deflected into at | east two different
predet er voediemngises of reflection or ot goi ng angl es ofPCIIs&2009/050955

el ectromagnetic radi ati ons. Mre specificaily it is indicated that one and
the sane bandpass filter is to be adapted to receive one and the sane

el ectromagnetic radiation, within which radiation in any case at |east two

di ffer | elenents fall. For each of or
%ﬁ?sel ecI%ﬂQ Fﬁw&%bgﬁd FREGHHA

for eac or out'going angle of the radiation there is an
opto-el ectri cThzbed:mmabbandmmf Iidnwhe& staptdd pordditinkatn intident elestromidgne-
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advant afR;HRg IR &dha e@édt&%a@gﬂ&gdwggg optical interference. Said
openi ng or Wi ndow sal d optical bandpass filter and/or included channels
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Tha AP PR Ao 508 Y a8 S0 o Rl Btk SRR BRB a7 bon
di oxi dgn AP dascdd lddbt Avb dfferbit @é@@éﬁ@&h%dmpm%m@% uggﬁmiﬁf@n@ﬁ& fagction of
the [imted space facing the senS|n nmeans exhibits a sur~ face section

reflecting tH@r&asbt r%ﬂﬁf“cﬁﬁ*%%tﬁ wdedaching coericeny fﬁwﬂﬁ I9é the WaMQnet ic

radi ati I I c ht (in
t he fortﬁhgiée g%afgrﬁr o 5%&%5%39‘%@ ?‘gh%] ﬁ%tn Egggda%%??%é h@h% % isg ?hgog—%)ﬁ tion
of 1bi ghhe @@ﬁ&tr@iﬁgﬁ@@:@@m}mmmmms@énﬁ @y&ﬂatamwb@c@v&@mvwaﬁgﬁwéﬁ}d at
a right angle towards an opto-electric detector froma transmtting neans.

The adROIEEFeS" §hassqsiated SPpgra@ensditonsi dered to be characteri zi ng of
the tral analysigg o?:sts&%i ) g%%ih ﬁgeﬁgﬁr:a}i @gfdléaga?aﬂéé?e %E%&Eé@oﬁg&eéétﬁfg N on

radi ati on, a space, ectromagnetric ra
from sahe b@lsmr:s"mmmahgtmgme and a, at least to said sensing neans,

t ed f tr I wh th
mane. sensi nd AR EPEEGH JHbGRe: P arteal PR RAS D SN R L T
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falTwithin a spectral’ area, whose sel ected wavel ength conponents and/ or
spectr@ndémresmms}sﬁm@nﬁ@méaws@m@%bj ect of an anal yS| s in the unit

performng t r?a%‘ t??éjg&tiéa%t 0?@% ?ﬁgeﬁtzgﬁegg S{wn £ {F% exes ezr'age %If ang a concentra-

tion of carbon dioxide {(COy), a5 in air or in exhaled air, is included.
The end section of the limited space facing the sensing means exhibils a sur-
2¢ face section reflecting the eleclromagnetic radiation for deflecting the sleciromagnetic
radiation obliguely towards an adjacent bandpass filter,
A ray of light {in the form a narrow eleclromagnetic bundle of radiation} or a
chosen portion of light rays may {o advantage be adapted so as to be directly directed
at a right angle towards an oplo-electric detsctor from a transmitling means.

25
ADVANTAGES

The advantages that primarily must be considered to be characterizing of the

present invention and the thereby indicated specific significant characteristics are that

heraby there have been created prerequisites for, in an arrangement adapled for spec
30 tral analysis, a transmilting means adapted for electromagnetic radiation, a space, and
a sensing means for said electromagnetic radiation from said transmitting means, and
a, al least o said sensing means, connected unit performing the spectral analysis,
wherein the mentioned means sensing the electromagnetic radiation is to be adapted

sensitively for the electromagnstic radiation passing the filter and being intended {o fall



gas concentrations, Indicating tr within said neasuring chanber is to be
pl aced under a predeterm ned overpressure, g on one or nore wavel engths,
bei ng abswobketh/i2u7ss i s conpensat ed forifhe sel ect ed ovePpTSESWOB519YS a
correction circuit. t is further proposed that said transmtted

el ectromagnetic radiation is to be adapted to pass between said
transmtting nmeans and sai d sensing neans, an adapted and/or constructed

opt i calyian@nransitl hifl wﬁ@sb%e’&@#é‘cﬁ %@Q@%ﬁ}] gééilﬁx%@g?%i a{?ﬁi:"c’?’ﬁ{r;}&gﬂé? gg.for

bei ng capabi e of offering a wavel ength t he angl'e I nci dence
for trangnisiarsitobaecbmerbe slbdut vd magelyses mabieatniigreripeménathedspaudras enslvout

f i.d.t AN Vb t.h i tion js disclosing to
o 1y Sl TR LOR Y HERE cAieabots e s GRretenks FarRie TR o
be mai rﬂf@h@gge@@as@émbamm@bw@eémwm;@km% inaRahadthARdid §ad the
pressures of concentrations of gas are set to vary and that a nodul at ed

con&entwilltin saidomegagring chaiapees wdie Peread Lngeos pedreaninag cxsdirkseurent i al

21, "ndRE S0 BBkl Rl gh o ork B L AUBRH 2B RG SRS ES
be conshéeneskuripghthaetiairagt@mzéneial fdrhie BeRSA cidiupiisuenty s dirssiiesed
wi I hin the characterizing portion of the followi ng patent claim 1. Basic

pri nci f&4itf or enabl i ng eval uati on of measurenent accuracy with small

concentrations; i i.biti t he
significant 2@3?{;{@%@??@? ?gé’é ?ﬁ%%é%trgﬁ%ﬁgg%gﬁﬁﬁﬂ%%ﬁ&%ﬁ @%ﬂgfg% 5%251%%50” bed
nog.e spmiza‘ptéctgi bysd betweenergd trﬁhsmittim nmmﬁfmf@smmns‘ﬁgenem atsmdmzlﬂad g
acconpanyj ng draw , 1n ich; Figure 1 il]Justrates.In A a tine-relate
sequen@é%gf%rrsqrb“’gﬁp%f %Ptgééggﬁﬂgwﬁ%ﬁ ik, with sRiLRaRIpASE T8t PaIngSHuRtuzed for
time-r | i ARy ‘ic
R el e e AR B ol T IR RE PR PRI 00T REIRRLE T FEIL O
measur imgsioesiithe esttomairedchadiatigagenerdied aod sesphsut froip aaid trahsmittisg gnal

sequence, illustrated in Figure 1B, Figure 2 shows the principle of a
measur i % ‘rangenent adapted for com pressed concentrations of gas, or gas

M xgures, sugtbrasvearhé lprEaitt enldnibhon 8isefosiRfio MO sl tdrri@inDhBans
technology with a transmtting nmeans, a limted pressure resistant
in e form of IR light {infra Red light) to be maintained as constant or at least essential
as constant and that the pressurses of concentrations of gas are set fo vary and that s
muodulated concentration of gas is adapted for creating or generating a differential sig-
nal, whereby a static IR signal of the environment can be subtracted away in a chosen

20 signal processing.

The subject matter that primarily can be considered to be characterizing of the
prasent invention is disclosed within the characterizing portion of the following patent

25 claim 1.

SHORT DESCRIPTION OF THE DRAWINGS
Basic principles for enabling evaluation of measurement accuracy with small
30 concentrations of gas and presently proposed embodiments exhibiting the significant
characteristics related o this invention will now be described more specifically for ex-
emplification purposes with reference {o the accompanying drawings, in which;
Figure 1 illusirates in A a time-related sequence for testing a gas with different

time related concentrations,



space adapted for a sanple of said gas s a sensing neans and a unit
performng spec tral analysis with its allotted display unit, and with a
correct i omoahrinitséconpensati ng for thé3prevailing absoPpriSER009/050955
ability/pressure, Figure 3 shows the principle of a known receiver unit or
a sensing neans in a one-channel -neasuring (Single Beam NDI R Technol ogy)
process and in a two-channel neasuring (Dual Beam NDI R Technol ogy) process,

Figure 4 shovsgare @mdﬁ@@m@r@{amm@e@@%@gﬁiﬁdﬁ&%&n%@ﬁafp@?@ﬁ&&%tof

invention, Fsgyre 5 and its illustration s the purpose o

i || ust ran tpig-elpnsiciBrdatedosilgfradled delesttgshs of an IR detector in an IR gas
nmetering unitg, accordi ng.to. Fhgures 1B and 1C. bui difjed . wth an external
par t1 8l Usyot iPE TdbRALSiTG Wit ag HybesRg Grls Okt Y s e

i 'l ust riat bomeaklrihg udit Floi® sigPlapbeglidrdel BlLiERE NN Hig@eMEasSUri ng resuit
calculated by _a gas neter fromthe signal sequence illustrated in Figure
5D, 5Fsgyre 5 fd@Hre Eshomsdbe painciste oFa measysingarangermnt cdeatastiiosi gpmad

| Coht " S5Bst8 oBRABhE R Shn & N WRPAS, SRV HE s tRrbrhlotli d s 1o o
nmodul atwigife yliziar MR iedieais@swih & edndiug eHhE NG @88 peeckure Gkigiaht and

its illustratjon Gillustrates time-related a neasuring result calcu | ated
by a gaParsadariedfans saropleiSakhars HFENINE0 Siaass arsky Heil eegormingsinesred i n

Fi : A ‘ . ot )
oot gacenleREi I Bo Hio M BicelR BNL RS 2 RERESRA Sk Y s ke &
detiect dhs pravaing\EhRrghsn abilit@piasguiei t . Hence, Figure 1A illustrates

cont enpl at edft.est a se(% ences. and_has the pur pose of illustrating the
practical meddgrTed SReBaraE PO Pf & KEAVTITERSIPT Wl BF P AEPBNELTBSRERHA od o

the conganbfArimofs imagsiefe 83%ns ﬁmh%chlﬁh%z g?of’ce%& 'ﬁﬁﬁgﬁ%%éﬁ&}@s

responses of an IR detecCtor in a traditiona I cal gas netering or
measur imgasiiing {Thiavieem NIURI Teched!dgR) bragiesssour ce fl ashes with the purpose
of generati ng:a di f,ferenti al tsi%gnal SO thg}{:b a.static IR Ii}ght of l“r%_he
surroundi ngs T¢AR HE SLTRE AL RS ATANPETRENPRTY GrisTenSP R ALt PIRE ST H S i | |
hardl y t\drsi bl e weakeni ng of the anplitude of the signals in increasing gas
concentrations should be noted here. Figure 1C illustrates the devel oped
neasuring r edligureB anﬁgtsgfi@ﬁwis%@j@mi%emurmse of illustrating time-related sig-

nal responses of an IR detector in an IR gas metering unit, according to Figures 18 and
1C but modified with an exdernal partial system for compressing the measuring gas,
Flgure § and its Hlustration “E” is a time-related illustration of a measuring re-
20 sult calculated by a gas meter from the signal sequence Hlustrated in Figure 50,
Figure 5 and its illustration "F" illustrates time-related signal responses for an
IR detector in an IR gas measuring unit in which the IR light source is adapted to emit a
constant IR light and instead exposing a modulation by varying the pressure of the
measuring gas, and
25 Flgure 5 and its illustration "G” Hlustrates time-related a measuring result calou-
lated by a gas measuring unit on the basis of the signal sequences illusirated in Figure
5F.

BRIEF DESCRIPTION OF KNOWN CONSIDERATIONS
30 Figures 1A to 10 have the purpose of schematically llustrating a test gas se-
quence of different measuring principles while utilizing IR detectors in an NDIR gas me-
tering unit,
Hence, Figure 1A illustrates contemplated test gas sequences and has the pur-

pose of Hlustrating the practical measuring accuracy of different measuring principles as



accordance wth Figure 1B, wherein the resolution in this illustration is
limted to approxirnately 7 pprn of the noise |evel of the system which
nmakes t hewetem/izatsseases in the test ga8 sequence basi cRCINSERIMPOS®EDI € t O
di scern. This also shows that the result of the neasuring Is affected Le.
by the detector's great sensitivity for thermal variations. In order to
mnimze this negative Influence the IR light source is nade to flash at a

frequengiidd &l hcapirbiien bhelesdechCoMPORRRI permt (frequency Tis
typically a single Hertz), but remaining thermal noise is transferred as

noi se superi Mmgsed %ﬁiﬁﬁméi%amﬁm@mmmuﬁlamdwtae@r irUgitteiditiong! elassicehger

| def | h |y
st r oRRFCHAF Frearifig of Mleablind Pt fn 08 dlEe Ll B BT Matie St Fger
en tt emputhdde HDGSEHIFRGSg BIdiIRSSnARIIENE Joonel amﬁ&l iIRd HhdH of Q‘fe smelbalihgn, Le.

what is gained I increased power is lost with a |ower noduiation frequency
(t hé neRSebejeubligaigd irpy fllsyving sionel ptweskisg. it shoul d be pointed out that

exchi bi ot ho. CEaHT T R Rl S SRETRER! 1 4-PRASE 8 BRESERTRIE 1R e
whi ch sya@i @irickhegtidys thejabaaxadd Fegyres 2 to 5 shown in the acconpanyi ng
drawi ngs we have chosen terns and specific term nol %?é@vmth t he pur pose of

t hereby pri margyr & dusts Wéh?I@@V?W@ﬁth%SWW@WH PIgNBoRSIHENce it t hi s
coen: adPPracE I, fichfe 18! ekl ing Rsd R MRTRIAARR R IRUSUIRRE oes

W th olmassy ttri-@ppdma&f ihambi@damitdfuha staman witsclt mdkesitht etgy ebechsse it N&t in

additign it wll %{%Se%aho [o30) se a({l t echni cal equival ents that
functi ﬁ%gﬁ“ﬁ%@@gﬁ@ HETaEm Sri By H$€"8ame manner so as to thereby

achi eve the sapezRb s@@@@nha@éweyregag%a@wm@ggwss%f%&édI@thetét@%gkt-

Thus, with reference to the enclosed Fi gures respectively,
prereqlgreail yegwsitofty forctnprieskvariationent i on are shown schematically and in
detail with ni f.i cant he, 1 nvention reig)i zed

ual i t .es.r.el ate n
by the now prORBLEC AT RC ¢ Negelas/ TEeRss e RS dliFs e 2ee T gh
enpedi m@tf;ectzm@? P EsOMGE a8 tBE W@ié@é&hfﬂoﬁ&%@rm (REbDEAR] @SisApidBily &
arrangement " adapted for spectra! analysis and having atransmtting
means ﬁm@@m g resalidpy hermal noise is ﬁransferred as noise superimposed on the

developed measuring values.
Utilizing a stronger IR light source to defeat the noise normally provides a solu-
tion, however a strongsr emitter must have more mass so as notfo burnup and a
20  stronger emitler with more mass brings about a lower possibility of modulation, i.e. what
is gained in increased power is lost with a lower modulation freguency (the noise de-

creases by a factor "1}

DESCRIPTION OF THE PRESENTLY PROPOSED EMBODIMENT

25 By way of infroduction it should be pointed out that in the following description
of a presently proposed embodiment which exhibits the significant characteristics rela-
ted to the invention and which is clarified by the annexed Figures 2 o 5 shown in the
accompanying drawings we have chosen terms and specific terminclogy with the pur
pose of thereby primarily clarifying the inventive concept itself.

30 Howevaer, in this connection it should be noted that the terms chosen here sho-
uld not be seen as limiling solsly to the terms utilized and chosen here, and it goes with-
out saying that each term thus chosen is {o be interpreted so that in addition it will be a-
ble to comprise all technical equivalents that function in the same or substantially the

same manner so as to thereby achieve the same or essentially the same purpose and/



magnetic radiation "S" wth a | arge wavel ength interval, as well as a
limted space 11 in the formof a cavity serving as an adapted neasuring
cel | and woorosl2atsed measuring path "LE¥7for a sanpl e " GPCOSEQ®S/05095 ect ed
to an overpressure (Pa) and intended to be able to define an exact optical
measuring distance or path "L". Furthernore a sensing nmeans 12 (3b, 3b")
for said electromagnetic radiation "S" passing said optical neasuring

di stan%tééﬁﬂigégqgggggi d transmtting nmeans 10 is illus trated as weli as a
unit 13 performng the spectra! analysis and under all circunstances
connect ed t o Haisdwilbrisfengnosetinthelehcor:d Rgueis® ind) wededciatn-iet eetnesinai-

et et b g BB PRH0R 56 BB SEed b S FEAABN SR BN
el ect r QyR@INe FQateddhahé MyenBon ohcldlizB8 HRAARRY @%‘\gg‘%{bﬁﬁ YehYn b IMeweieC

tromagnetic radi ati ons which are intended to fal In a spectral area
whoSe guapecspatifomie dengitedombodienetfls) or spectra! elenents) is/are to be

A o Sheliadin ) (e : ® anal yoi
For primmri by ned FTe R sehel el fRbn e R BleE dhian AaaddRnrel A v
i nt ensiddapeéd f@@;;@m?rgﬁrmé;yga@sgng eRRINES rBRSEITAG nfd RIETY b8dpteSIbdeigbirb! ed

el ectromagnetic radiation "S" between said transmtting neans 10 and said

fselnsi ndgnagRets regigtionaga i tasge weyelenath intewal ssevelbaea liutad %pammhﬁb'asﬁ
i , ' ' 4 LS. hat t
br esenit® 158 BP a2V AP bR BERHERERIA rsBbudlo b ol b e B B H i e ane: o

i nithe gfath M."dr bRaMPb UGS oliges stibjcbedi@l 01t alaetbRSIre (PG i intdndild foaast
essenti%lﬁ coa;ft,,ant and that the pressures of concentrations of gas (Pa) are

set to AN AP garyasirRPicRh e shutR PiRt@we okt Fati on of gas is adapted
for creating Wfﬁ?&%@?@b's‘éﬂsﬁaﬁqﬁééﬁé §9y58! %&?} #habig é‘@@ﬁ'&ﬂégﬁeﬁé ?édﬁ&it%rﬁ‘ﬁ“
t £ ac a c signa

signal of the environnent ca e sub ed away 1 n sen
pr oc es fiasgingwaith ophiealenpgansigodistaooa st afrbth srid fresseiittingmesonrstaistiliugt i s

ithin.th f th t i ti to nerate a lsed IR |ight,
Wi th oA ar Pl AR Ve RETTTEHTAINE ARPHial BRI ANGadsH bR Rstan
| N§ ensichin@ktednB! daid Sendhg aﬁé‘mﬁ;ﬁaﬁd k:»%réifﬁg&sue% id@%}n{emét&em%, 3

sequence. Such bandpass filter I's, according to , Structured an

const r gyeed wongstinglasd Bbl.e to of fer a wavel ength dependent angl e of
e Toe o FuletbBld 1 ARhASh kR 525 EPARRS b8 a8eR detbetof 3t ¥
3b’ sensing the electromagnetic radiation "S” are to be adapted sensitively to the elec-
tromagnetic radiations which are intended to fall within a spectral area whose selected
20  wavelength componeni(s) or spectral element{s) isfare to be the subjects of an analysis
in the unit 13 performing the spectral analysis for primarily in this unit 13 calculating and
determining the relative intensity of radiation of the received spectral element(s).
Said emitted electromagnetic radiation "S” between said transmitting means 10
and said sensing means 12 is adapted to pass towards and selected pass a bandpass
25  filter, such as an optical bandpass filter 14.
it is to be noted that the present invention is base upon a modification of said
transmitting meansi0 in the form of IR light source 1o be maintained as constant or at
least essential constant and that the pressures of concentrations of gas (Pa) are set to
time-wise vary and that a modulated concentration of gas is adapted for creating or gen-
30  erating a differential signal, whereby a static IR signal of the environment can be sub-
tracted away in a chosen signal processing.
With the expression "constant” or “essential constant” it is within the scope of the
present invention to generate a pulsed IR light, with each pulse under evaluation having

the same or essential the same intensity or amplitude or a constant IR-light during the



Thi s bandpass filter 14 is then adapted e of incia pd two opto-electric
detectors 3b and 3b are both connected to said unit 13 which is adapted

wi th noduvesoiomersder to be able to def&ct an occurri ng PCAGEAVORIENE ensi ty
for nore than one such spectral elenment The unit 13 perform ng the spectrai
anal ysis exhibits a transmtter nodule 13a for el ectromagnetic radiation
"S" over a connecting iead 101 and controlled and activa ted by a centra!
uni t 1%’9@5‘%\9@%&&%@%@% signal receiving nodules 13c, 13d and 13e,
respectively, serving as detector transmtting and/or converting signals,
are al so con Smmm;dmssﬁﬁecenux according BPjgubaiy, a&miutdftbawnnesmmg:mead

121. ov i i t t di at
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recei Verﬁss%i%@%ﬁthée@éc@% JRgNekisto aé bh&RteBhy shit H a§t§z TReneval uated
It 1%% e ?

and cal cul ated result he centra can then ans ferred to
a displ ay umﬁha&ﬁaa@p@&ﬁﬁmﬁ éﬂsahMEéamritmmparatg, iFy gwhes@n hblestfriaties an
[ b t i nsid cuvette t as G'
DS BoER S0EB e bt B ook o cil o a2
consi d%fﬁﬁmﬁﬁaﬁofeﬂgﬁﬁb iRReRBELadd 38’ R BRhARANKERH, 1o WaR Qh@ 1hhgnigige ation

"Sa" is transmtted by an emtter unit 10a and is received by opto-eiectrie
de t ectasiaptedwith meddps isprder Thbe abig ta deteghbo otowriegmadatisnsntensibalitsour ce

radi 0, coordinates |ight rays and has the
purposef%é#e @@eﬁ%&’b‘%&%@éﬁgé%ﬁﬁtbl e collecting the emtted radi ati on "Sa"
Wi th its raditid et b8 pdiierdirgniedipeentl Hhide ovpiRs BREAUGRtEhddengiRe " L"
of the absorption cuvette towards detectors 3b, 3b or receiver 12. The

em t t edoifiectronRgRgHc Fdiation ™S Ve acasiestioe leadyi Ghang cpnkrellethand gelles bul b
filled @atgg BopIomtely L&amvmm%ér s a@ﬁy&wﬁg?&ma "?‘éi?p?é%cﬁém?‘iggat ed

resi stor a ceram c substrate o rane n's of
sili conaswml}ogyrw@aaﬁmmms&mya;@dﬂ:}r ng@tM@Siwmsdla@@aisbmmg a ]
wel i - bal anc m SSi. o ccordance vvlththe i nstructi ons of the
i nvent iT6H 0[ rc"‘*’lﬁ'&?uﬁ%g%% g‘t‘ﬁog SERNeHTSPAL|8: "Sa" of radiation

bupdl es 4 wWhicgferaf cit @AST3RSA &Weﬁﬁﬁsa&ﬂa e@ctrbwetsél?aﬁ HodF Sal Palenit-

evaluated in unit 13. The absor ptl oh cuvette ca eS| ghed I n
di f f er éad fuay the transmitting means 10 can be compared with a received specific slectro-

magnetic radiation "5b” in unit 13.
The evaluated and calculated result in the central unit 13b can then be trans-
ferred to a display unit 15 as a graph 15a.

20 More particularly Figure 2 lllustrates an application with an absorption cuvette,
inside of which cuvette the gas "G” sample which with the assistance of the electromag-
netic radiation "58" or considered as a radiation bundle 4 is 1o be analysed, wherein the
radiation "52a" is transmitted by an emitter unit 10a and is received by oplo-electric de-
tectors, such as 3b, 3b"

25 This ermitter unit 10a can consist of a source of radiation and a collimator that
coordinates light rays and has the purpose of as effectively as possible collecting the
emitted radiation "Sa” with its radiation bundie 4 and directing the same through the
length "L of the absorption cuvetle towards detectors 3b, 3b' or receiver 12.

The emitter unit 10a can here be given a form of a glowing wire in a glass bulb

30 filled with gas or gas-evacuated, L¢. an incandescent lamp, or a heated resistor on a
ceramic substrate or on a thin membrane created by means of silicon technology and
micromechanics or a light emission dinde having a well-balanced emission spectrum.

in accordance with the instructions of the invention emitter unit 10a is {o send

out an emission "Sa” of radiation bundles 4 which at least must comprise alf of the



t he chosen application, the chosen neasuring accuracy, the manner in which
the nmeasuri pg gas "G' can be expected_to be collected, via overpressure,
etc. | n cwotaiw2ayspl i cations the spacelfl of the absor pPCOSECWO51965 can
simul taneous |y constitute the nmechanical frame on which emtter unit 10
and receiver 12 are firmly nmounted. The detectors 3b, 3b' of receiver unit
12 are adapted to create the opto-electric wavel ength dependent electric

si gnai swahdiehgthatitiosd iatdr@itReIERe LR E e Uptehidttalic in ksﬁﬁ@*i&ﬁaﬁﬂﬁé%ﬁ%@ in
the unit 13 performng the spectral analysis Such units 13 are well known
i n thi sSt.edhandare s bedvahgied & vméidf ore not descrybed in detail here.

concentrati o WeaRATapie AL SRR MRt SEabERYH gHeRr RO el Bl e

to of f eheahokeg gaticataln, HeceseRrymeRasHd BEEBDE] the Vhianher St GMi@stHeOmea-
I ncrease {he Ie,%th of the measuring distance or path or the absorption

di sPanc®ing'gas K SCHRbe BEPPEES 19 ba Bfedieds vranerpigspe®, sitr.r angenent s, such

as with nultiypl Lok : it hi . [
coll or the 1Toeriel] affictifs RS SAAEP LESF fbikd BioT oY (b B EARIEL S
addi ti dp coosletatsembohgritdidraroe cnomisiehionatter Lise 10 mnttredeiobet Gagfignet i C

radi ation " S%" that the collimator or reflector 10b cannot entireiy
col | i mat'8¥7%%% he desired and correct direction It is possible to utili ze,

i n known manngs daReRPBLOS: Rl rbeailay ﬁa’iﬁg??t@;ﬁ% %ﬁ%g%@ t?%?é&% R {a‘é?&%?ec%’?td

havi ng their geonetry designed such, that romem uni't 10a
i s 1bed wavalangihtapmndent decirverignais whish latercireds tecomedhuisddjedtindaroais;-

schematai al Ig ii | us&?réat eﬁ s kn vm‘reﬁ}eei ver ugit 12 adapted for a onechannel
measur (A0 BEANFGBIGHER 47 P REENG PECtPCHEbAT A ght ray 4 is 11l tered
opti cally thgepomiam3 BCRERKABGA i ithit @iciffica\ Bl And Brd HePoXA B fodchy .

mounted as a | ower win dow on the enclosure 12a of the receiver unit
connecthieshingaiall Bareopeni ng (an aperture) 3i in the enclosure 12a so that

2l EL o) o O RO B e (B AR BB 0
optgel amtrtiatiod @netirar g@banir ehmixsureesfgjskbye to this radiation Opening 3i
has the function of filtering _specially, i.e. solely letting in towards
in order to be able to offer an increase of necessary measuring sensitivity, such
as 1o increase the length of the measuring distance or path or the absorption distance
"L, this can be realized by different optical arrangements, such as with multiple reflec-
tion passages back and forth within a measuring cell or the limited space 11, so called
20 multipass cells.
in order in addition to be able to gather or concentrate the emitted electromag-
netic radiation "5a" that the collimator or reflector 10b cannot entirely collimate in the
desired and correct direction it is possible to utilize, in known manner, absorption celis
having reflecting inside surfaces and having their geomeitry designed such, that the light
25 from emitter unit 10a is led forward towards receiver unit 12, such as a waveguide.
Figure 3 schematically llustrates a known receiver unit 12 adapted for a one-
channel measuring technigue, wherein the emitted incoming light ray 4 is filtered opti-
cally through an interference filter 3f, which in this example is mounted as a lower win-
dow on the enclosure 12a of the receiver unit 12 in connection with an opening {an ap-
30 srture) 3iin the enclosure 12a so that solely electromagnetic radiation or light 4a, within
a very narrow and well-defined spectral interval, passes filter 3f and reaches an oplo-
electric detector 3b, which is sensitive to this radiation,
Opening 31 has the function of filtering specially, L.e. solely letting in towards

detector element 3b the electromagnetic radiation 4, 4a which connects to the direction



defector elenent 3b the el ectromagnetic radiation 4, 4a which connects to
the directionfromemtter unit 10 and to suppress Ilght and radiation from
ot her di rwotbove4iski ch oth erwise will <Be able to contr Pbwmise2megswsvel y and
di sturbingly on the calculated result with in the unit 13. Therefore, waiis
| a la (Figure 2) conprise a shielding against the surrounding world as
well as the structure of the receiver unit 12. Detector elenent 3b can for
exanpl f | | bl _that
he. opt o aarel Sl A0 oM BRI SRg A RRbN o Bher drebfol BRI
sone t ygwiss wal e ebledogiogirihge Wagamféy zed alistushagle vartee alduéatde pesidentth-of
and to cgér B%%d to the intensity of the radiation 4a and its frequency
range gas<etH rough opening 3 land the filter 3f, By means of illustrated
el ectric connﬁfér@me qxfashﬂé BE (FidGrd Q?é&n@h@é%@?ﬁeié n@f@:ﬁné’iﬁe %&@Bﬁﬁﬁﬁge‘j
to two neasuri prongs 3d and 3& of the receiver unit 12, from whi

f ol Eowwﬁféﬁgwa%l@ihﬁﬁwmrﬁ&ft%mﬁw&i‘mmﬂnﬁ 13 and/ or ot her
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t echnoi ogy, the wave length of filter transm ssion 4a is chosen such t

it coi MENYEEsth sone absorption wavel engt h, which is characteristic of

Lhe matter 90 NSk HICERIALERR @caRPoh Dot InE LA o Rodsafly Soshove

schemati cal | omn fecei ver® uni or a mo ch

t egbni que, kar&hﬂr gdhs tyeeef Mecﬁmma@nalﬁ whase dite acddshap atotobatishasddaen
shown and. descri bed, been provided with an additional opening 3i with an

i nt er f FEhiSFTaPERd 4P thﬂ@fﬂ%@ﬁ%@rﬁfﬁhe ardalpn faiang iislemueiicydabPe 628888t ri ¢

det ect r@;ﬁg a’fé ; ff s here chosen with an transm ssi on wavei e
pgth 43 ;(ﬁlg% mﬁﬁ’ ?he #ﬁe{!%%rg 3f, and therefore the selected IR light 4b

will have ancﬁwmamwéaimsbgtaﬁ #lhain ctdvaneofors beiﬁmlmﬁeﬁtm@aléi@hm dmnalkhe
correspon el ectrically neasurabl naI s convert [
connecltoﬁ ﬁg %ﬂegf%‘%%atﬁ‘ﬁ} @?aﬁﬁ?ﬂgé bél %? Epe FRRAY géﬁﬁ’g@@‘ %h% 3e,
respec fhiineiny arh@ifiek %Y@e‘@@%h&vhb%‘ ﬁns%ﬂ%héﬂﬁh@%ﬁ&@éﬁﬁﬂ%ssﬂ&&%bﬁﬁer roc-

i nformati on of how two nonmentaneous light intensities differ betvveen t he
two chossingiefings ém messerioa gianat tnpdnehtesult, which may be evaluated, for exam-

ple visible as a graph 15a on a display unit 15,
if measuring of gas is to coour in accerdance with NDIR technology, the wave-
length of filter transmission 4a is chosen such that it coincides with some absorption
20  wavelength, which is characteristic of the matter for which the concentration of gas is {o
be measured.
Figure 3 now also shows schematically a known receiver unit 12 for a two-chan-
nel measuring lechnigue, and this receiver unit 12 has, in addition to what has been

shown and described, been provided with an additional opening 31 with an interference

Bt
LF

filter 3f lving behind and with its associated oplo-glectric detector element 3b'

Filter 3" is here chosen with an transmission wavelength 4b than that of the
filter 3f, and therefore the selected IR light 4b will have another wavelength than that of
the selected IR light 4a.

The corresponding, into electrically measurable signals converted signals on
30 connecting pins 3h and 3e for rays 4b with their wavelengths and 3d and 3e, respec-
tively, for rays 43 with their wavelengths thereby provide information of how two mo-
mentaneous light intensities differ between the two chosen different wavelength compo-
nent(s} or spectral element(s) belonging fo rays 4a and 4b.

Short-time variations in the inwardly radiated intensity of the slectromagnetic



s) or spectral element(s) belonging to rays 4a and 4b. Short-tine
variations In the inwardly radiated intensity of the

el ect r omeyoebiooratsati on "S" or the |ight bundl es "Sa", pas/ste®bgsmsed 4,
which run the risk of distorting an accurate eval uation of the measuring
signals on leads 121 , can be utilized and regu | ated away conpletely if
one of the neasuring channels is used as an intensity referen ce in a

chosen rghghah~aeut il sfge@%ha t"@a”,‘@é@eéégﬁﬁ\é@%, rEhies Rﬂpﬁeti%k%f%ﬁﬁﬁ%’g mor e
specifically It is 1llfustrated an arrange nment "M to conpress the sanple
of gas amgkdusiccasiuaiive vidhaenedsuring sgmdis anddadoh? € arerr e Ltkzedf arghsegio

nore agcurately ana able v es The invention is in his respect to be
e RSP ORIRT D R TSt Tona sl 2 e asley
chambergelithy d ShdtedCOGn MR RArA A BRRILEL M ned overpressure (Pa), wherein an
emtted result on a display 15a, dépending on one or nore wavel engths bei ng

absBrbed in Wi @aewed refatecels Figwechmensyesifickly tih#ushiledacerafige-he

nd: carBeTs RLTSTRERIbES CdEled CRETHY Bt ava bR DR fBce of
the absenpition ofbkb itd m@é_abagra@ésgmﬁmg@w@éwe for a selected gas and/or
gas m xture. Correction circuit 13g cooperates with a correction unit 13h

havi ng a ci r diigtinyanordistie hif Esaget wdasremplfiast with soradrisbirsopidbswrs- f or
each s r gas mxture, with the relationship of the absorption
abili t?eﬁ%gﬁré%g%%g‘en pressure Pa being iilustrated in Hence, correction
cipouit 13g iSmiddapt@lin ssidedses:ring shamhivat edisiiistdd eng@rse panictentingdi on
with a stored or %n eval uated value It shouid be noted that the "P/a"~graph
i |1 ust PXCHISABYE ) 8NHEIs B8R #MHECE ARSWE O AGHTPIaEY SR A SRATKIIHE O0 SPEETT or
their ) : ‘ f sabsorpt i ' y t he
at mosph o aragah it pbRoIBee i Nieibbckamuty A RAB Aa Br E,
uncer t anfugresulftise chotdrowestpbyssane §Pepovdr'a serrdctioonewléti3gncertain resul ts,

e T R e N P W N R
any gr r aRGRABBEcs M the AL BEARBbAG atTRERBoSAA oSediPbfiurh katSh 5akBGd gacoNpri se
an arrangenent 20

and/or gas mixture.

Correction circuit 13g cooperates with a correction unit 13h having a circuit 13k
determining the ability of absorption/pressure for each selected gas or gas mixiure, with
the relationship of the absorption ability to the chosen pressure Pa being llustrated in

20  an adjacent "P/a’-graph.

Hence, correction circuit 13y is adapted {o reduce an evaluated fictive gas con-
centration with a stored or an evaluated value.

it should be noted that the "Pfa"-graph illustrated here is to be seen as one of
among saveral graphs valid for their gas or gas mixture.

25 Hence, the ability "a” of abscrption is 0" at the atmospheric pressure of "Pg”
and exhibils an initial area "d” with very uncertain resuits, followed by an area "b” with
somewhat uncertain resuits, for continuing to a gas concentration area "¢" having good
resuits.

The overpressure Pa chosen beforehand can be generated by mechanical

30 means or an arrangement "M”.

The mechanical means "M" is here Hustrated to comprise an arrangement 20
with a piston and a cylinder in Figure 2, where said piston 21 being movably positionad
between associated turning points, with an upper turning point being shown. Cylinder 22

is inn this case provided with valves cooperating with a four stroke motor for measuring a



with a piston and a cylinder in Figure 2, where said piston 2 1 being
novably positioned between associ ated turnl ng points, wth an upper turning
poi nt beiwg 28toamzs6Cyl i nder 22 is in tHPs case provi dedPMtslﬁzox)aAoswss
cooperating with a four stroke notor for neasuring asanple "G' of gas under
pressure in the neasuring chanber 11 with a sel ected over pressure (Pa).
The mechani cal neans may as an alternative consist of a nagnetic body po si

Lop)o Sefppagsi s GRlbr SbsQlrin B RRNARA! WO o S fBRNESN

cell, sal Ing given an oscillating tion surrounding electric
ci rcui tpreamraiﬁe\}m) The frequency of a chosen change of overpressure via
means "M Iect t ween

h 25 -
oors Mhasur i ME Rbfiurdents Hhadht AlCmaib foethl Sramaiete ks osto ¢ 3

such a%se@ﬂs’é@!ﬁ%@asﬁsrmg%@% 'sem& aH%waﬂewwee&e@f@ﬁ@%e@@;wmg@ by the
expect ed concentrati on of an IS InNn normai case to bée osen to

bet ﬁ/eerb&lﬂggmamqsmamadﬁ@w by eaunarattnlingelecBic dourdotti hoveiyrcuit 139 is
adapted to p val u f _the ncentra.tion of, ast gqsflay
ni £ 15 and’1 1 firafbrley Y EhaRh Euts SR RS SR LTS st el B
i |l ust nafteeean S0l iHurel sk ke dro@id apgemBREZ A' i n accordance with the
principles of the i nventi on. Conpared to the NDIR structure of Fi gure 2 it

i s here indi d‘é?%‘i}”tfﬁaﬁfhﬁmﬁéefr%’ﬁc@a@ﬁ%tqafﬁiuﬁ%% obbelwvassd) Bded. bygma, such

struct e of having the fower detector el enent 3b directly
i1 um ;lgastaeghb Gt% f "bundl e 4a, which has passed (directly) through the

upper hal f of"i" hmaswaseg;fcpee%uléss Josengmpe of ded @z@;ﬁﬁlﬁe@b@d‘@iﬁtm’ihn%f@ae@ﬁﬁ be
illumnated b Pe ra% of light or Ii? bupdle 4b which passes (d| rectly

t hr ough® t'h@ "o chpgeriedatveny lcepnd il %Lﬁvﬁwﬁwmﬁae b%@:h‘%&am ed

t ds d f
up & ovlards, dekeri ol Bo kol kSabilds Mreiftesbilact i Middia
di r ect itiom affgasHe dswpagatt itéreraf itg ﬁspiayg‘iﬁa disledtth #te sheosiiglhie wéssurei dence
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103sat dipeidienef iheaaidmrof Figure 4. There are at that time a nunmber of
possi bl'e solutions of the arrangenent "A"' and variations thereof which on

t he one hand (exnrgeddedbe NIHR siandereniFiawg 24 iphetaipilbatrbthat the recsiver
unit 12 has been replaced by a structure with the purpose of having the lower detector
glement 3b directly lluminated by the light bundle 4a, which has passed {directly)
through the upper half of measuring cell 11.

20 The upper detector element 3b° will then be illuminated by the ray of light or light
bundie 4b which passes (directly} through the lower half of the measuring cell 11 but
which has been angled up towards detector 3b' by a small reflecting mirror surface 5
being introduced.

Mirror surface 5 is here mounted at an angle of "0/2" with respect to the original

25 direction of the propagation of the light 4 so that the angle of incidence towards the in-

won

terference filter will have the valug "o desired for the arrangement, seemingly origina-
ted from the virtual image of emitler unit 10" at the lower section of Figure 4.
There are at that time a number of possible selutions of the arrangement "A”
and variations thersof which on the one hand can generate the necessary angles of in-
30  cidence for receiver unit 12 and on the other hand can indicate different means "M” for
generating different pressures and different correction circuits 13g so as to thereby offer
solutions of the arrangement associated with the invention.
The invention, in accordance with the embaodiment, shown in Figures 2 to 4,

respectively, is additionally flustrated in Figure 8 under the illustrations D o G, respec-



for receiver unit 12 and on the other hand can indicate different neans
"lvl" for generating different pressures and different correction circuits
13g so aswoaotoesmby of fer sol utions of3the arrangenent Pagsecioansswi t h t he
i nvention The invention, in accordance with the enbodi nent, shown in
Figures 2 to 4 , respectively, s additionally illustrated in Figure S under
the illustrations Dto G respeclively. Hence, Figure 5D illustrates

ti me-related signal responses of the IR detector in an IR gas neasuring
unit of the sane type as a preceding one in Figures 1B and 1C but nodified
by an ext er ndflensay Figuredis tlopirites tive-reoiol sigeaingspdresasastbe i Rglegador 6'

Note th di stinct i f, th |ituyde of t ' f i

com pr o0 EROgS 'Rt e e i co Biserdneae bif et gudd opit

i1 ust rab8fiel hg HA&GHER QAR AGHENTNT RS Ehhirlsih ) & dARARASYHLRIGUNI t from
t he signal sequence of Figure 5D As a result of the nuch nore™di stinct

anpEi t ude chdirfe the maredligingd waskaningrd the appditudenef themigna fartthismosh- t est

gas the i L1 10 r..of e tipn calcula tions can be

retai né[%T%%%%é%%%ﬁuF%%ﬁ%ig%ﬁﬁﬂ]%&ﬁ%%%%ﬁéﬁs 8@%@5; with the noise factor in
this case bedugireci RideoatksiiBelat tabd esaMNMingtedty 6Rathd Meadidlenant
st ages appeari ng However, note the zero point ‘error, in this case,

appr oxiffRit éhy sigpapppuaiiech Tigweddh be clearly seen. The zero point error

is one of th Lo i f i i i.stigc for

o ase: cal N ¢ LentaH8 et 8 SRR AmpHE Lol BRIRSHEhe a8 BauT bt or
i nian lRRngefshaessueningicmifitest gacthyr srdpiifitation dacanobiha sk e rprsiseiat

i nvention are iIIusttrgted, wherein the IR 1jight source is actuated to emt

a " condtoartIean ke [qigRed rave oneyr dagn it inge ?fgﬁsﬂ%ﬂim emasefadiprsinglier the
pr essurﬁs%fbéc%ﬁﬁa@t@%dg@g&ggg? ic}(g@r%gnﬁ&@gﬁg%%g@faﬁ& ﬁ%@ﬁé@ém%&é@&%

tial signal suc e environmen
subt r ache daay.in the Figure 5Gillustrates the cal cul ated neasuring

SF It shoul dTBE RSt Bais AR BRIb S8l -ib RBES: SMERRIHEINA B TR 8
consequeneaRbedfey Sdagnal is filtering. Solely the absorption conponent
i s nodul ated by the pressure nodul ati on, and
The zero point error is one of the limitations of the acouracy, which is character-
istic for classical NDIR technology.
in Figure 5F signal responses of the IR detector in an IR gas measuring unit
structured in accordance with the present invention are llustrated, wherein the IR light
20 source is actuated to emit a "constant” IR light, and instead the desired modulation oc-
curs over the pressure of the measuring gas with the purpose of generating a differen-
tial signal such, that a static IR light of the environment can be subtracted away in the
following signal processing.
Figure 5G Hlustrates the calculated measuring results of the gas measuring on
25 the basis of the signal sequence in Figure 5F.
it should be noted that a zero point error is lacking here, which a consequence
of an AC signal is filtering.
Solely the absorption component is modulated by the pressure modulation, and
hence the possible aging of the IR light source and the other optics solely effect the DC
30 level of the signal.
By compressing the gas during the oplical measuring the gas absorption "8" is
increased in accordance with the Pla-graph of Figure 2.
This effect depends on that more and more molecules then will interact with IR

fight whan they are pushed in and passing a long measuring distance L™



hence the possible aging of the IR |ight source and the other optics solely
effect the DC | evel of the signal. By conpressing the gas during the
optical mwexoring/sshe gas absorption "8% is increased | RCASERNVIASIOES Wi t h
the P/a-grapb of Figure 2. This effect depends on that nore and nore

nol ecul es then will interact with IR light when they are pushed in and
passing a iong neasuring distance "L": The effectiveness of this process

i ncreases becpyusgr@ftivbR8saut ¢@ mﬁ{%%'ﬁ%%%&&@é&% bd s%fgﬁé‘%ﬁ?tgéir!%éﬂcﬁ}?r@gﬁj tion

uniinearly with the pressure, avourite's high pres- By ation of
t he gadheonpessies andduriddiionheliopeiiy alithiibaguesngst whichlfaesypiiesrhigh poss s
anplified at the sane tine as the zero point safety is set aside

conpl etséir?m%aé&{”‘r?g' AC component of the defector in this case will be

directly promy icelRitichQf the g89RoARMEEAEH A0rifd ii&,ﬁﬁﬁtégé!%ééﬁﬁiﬁgltﬁ@ia%%ofpat io
by th db I T nore

can be inproved additionally by i's nmetho y utilizing sti

powdr f dion ¢f ga isasnified st samis tghe asdbe cew peinbsalely isermtissitedcaroplatalk

wi t hout i in ition.there are possibilities ecreasi ng
the 135 SETAC TRIMSBEREPr s el eRig BELE W i BRERlbrobbl el la B8 ERt ne
sol uti amrgfatibhefaghni cal probiens nmen tioned, that said gas in said
measuring cell s to be set under an overpressure chosen beforehand, and

that a del i velegsipaaiinaise weiseitn be imarayed asiditipedy Ratbisangihied onddizing
A o e JER ( . o
o omehcifibabfe bl IRTEARRES, O (8L oS NEEs RoRPA SR ifedld FHl without

at nosphendsr moeegiatioe Said transmitting neans, in the formof iR 1light, is
to be mai nt ai _ned ulated.to a¥ const ant energy val ue during the

t or re A ) € .
sequence of é%@ﬁgﬁ?&iﬁ%ﬁ 'S rGEsiiEsPisRcsRasRg gt nomsdpressipe St 6f
concentgi@ty; e 988icAh8d98lioh e¥BEbN¥cyM Lhin a predeterm ned concentration

of gas, that a nodul ated concentration of gas is adapted for creating or
gener ati ng a Wid prasent insendirgisadfferige fedhe ackttianiof thKisibgiall pofbleéde men-

Ceehnt qoBetr 2 SrOESHY Bredid MesEhns ce Aot Pacel vt ol SH AR

di sg! ogRdombara, asd et @ RIRbAARL U dEhD8y SHUrRCt Ao OWIDEERE SRt IRRS

within the frame of the inventive concept, Which is frustrated™in the

f ol | owidb§orptiginmyithin the measuring cell, is over a correction circuit compensated down for
the chosen overpressure, such as against the atmospheric pressure

Said transmitting means, in the form of IR light, is o be maintained at or regu-
lated o a constant snergy value during the sequence of compensation, even during

20 pulsed IR light,

The pressures of concentrations of gas are set o vary within a predetermined
concentration of gas, that a modulated concentration of gas is adapted for creating or
generating a differential signal, whereby a static IR signal of the environment can be
subtracted away in a chosen signal processing technigue.

25 The invention is of course not restricted to the embodiment disclosed above as
an exampie and it can be subjected to modifications within the frame of the inventive
concept, which is Hlustrated in the following claims.

it should be particularly noted that each unit and/or circult may be combined
with each other illustrating unit andfor circuit within the framework of it being possible o

30 achieve the desired technical function.

Although the invention primarily is intended to be applied at small concentra-
tions of gas there is nothing that prevents applying the principles of the invention of

higher concentrations of gas.



It should be particularly noted that each unit and/or circuit may be
conbined with each other illustrating unit and/or circuit within the

f r amewor kwof20i02zsbng possi bl e to achi éve the desired t@chsiEcab/05096Tt i on.

Al t hough the invention primarily is Intended io be applied at snall
concentra tions of gas there is nothing that prevents applying the
principles of the invention of higher concentrations of gas.1l. Arrangenent
adapt ed:f afpgpectral anal ysis of conpressed, such as small, con centrations
of gas having an IR transrnitting neans (10) adapted for eI ectronmagneti c
radi atidn, a Adratgadesipatapted forEpeciral amaly$io oficofmpeessad, sych aemswialigcas- a

e s 7 A sk R RS s AL e haP b Bt o

el ect r ggagMehi 8 liradidadjee mmm&mﬂom&m@ s@@@@ HE bNHaS4t |, Qkapat h
fromsaid transmttlng means (10), and a unit (13) performng the Spectrai

anabysiteddngaisogrreand intandedinsbe pblesiai defiveran a.ﬁmﬁms@m da%ﬁt@mn pathi d

(30, anhy ade MR R SRIBRREb B Rl bBsdf SeRLARIcaE A cn
is i nt Qnd@,ddst-;mnfc@dr paith from 6aig REERABINGURESH {‘Qf) = é%ﬁtﬁﬁ%péﬁéﬂﬂmﬂg%ﬁ@
uni t Q§>E)erform ng the spectral analysis for de termni n%u;n this unit,

by mear@ rapan@iysinEngrennested sdensttosalt senginameansdfl 25 avhereisesaid a:
| ;
R e L S T TR s

dﬁb_mvermmeveubtt?li? étmﬁndta@e@n radietion (1B pwivihek aﬁtghh&f w%ﬁrw;&hﬁ & fideOn i N

t he ne rin is over a correction circuit (13 13h

conpenia%f %&&WS#&EE %d “Ruelenaly erpregetie), Grﬁwtrageiga@w@é EW@ to be-

at msph&;m%em%&%m énﬁgm& w&?ﬂ@&hééhi@'gl’fé)?h}m r‘&cgg'i 9&533;'5%; bg form
onst ant

of , I's maintainéd at or regul nergy val ue,
and t heteminmg)metﬁmmt by(mMeaty obfalcdatems, the indassibf ofgadiatice of atid spedny

that a duI d,concentr tui f . [ dapt for creatjn enerating
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Arrangement in accordance with claim 1, characterized i that an external

par ti & By ERYglenstisiunder sbpowdondn thaameasoringsel 4t 1lois fer gasorosationan

over pr c 1 or 2 har act.er | zed

owe: P SIRUET 1 PR 8 AU Bl S SRR

utili z@mphe&ﬁpmmgré h‘é’aé}f tlentsabf tranmitﬁsﬁ; means {10), in the form of IR light, is
maintained at or regulated towards a constant energy value, and that the pressure

20  ("Pa") of concentrations of gas are set to vary, that a modulated concentration of gas is

adapted for creating or generating a differential signal, whereby a static IR signal of the
environment can be sublracted away in a chosen signal processing technigue {13g,
13h).

25 2. Arrangement in accordance with claim 1, characterized in that an exdernal par-

tial system ("M"} is utilized for said concentration of gas over an overpressure.

3. Arrangement in accordance with claim 1 or 2, characterized in that a limited
amplification factor for calculating absorption is utilized for reducing the effect of a noise

30 fachor.

4, Arrangement in accordance with claim 1, 2 or 3, characterized in that the cal-
culation is concentrated towards reducing a zero point error ("Po”), which would ccour

otherwise.



o factor. 4, Arrangenent in accordance with claim11, 2 or 3, characterized
in that the cal culation is concentrated towards reducing a zero point
error ("PEORp1whiTSh woul d occur 55 Arrafigenent in accor #amSE2MPONSHY one
of the preceding clains, character ized | that said transmtting neans, in
the formof IR Ilight, is maintained constant and that the pressures of
concentrations of gas are set to vary within predeterm ned values ring a

measurifg 6. MR doloRBRRE JAEOAL of b feloBhgMaifBARAGIARLAST 1N
that a nodu | ated concentration of gas is adapte or greatl ng or

gener atiked in Hoatsiagh idagsmithing etsars, §t e formRfdit dight, is badwdinegorerskantlamdi 1 o
preptai, sjgnal _processing 7., Arrangenent in _accordance with claiml, sure
s adagtetiarieEHEER T P epined o 6o Ao sat BapRk Wiy ity SyPRe valveSval i d
at the gihpgsenNmR¥eLRAESEHISdLOr a chosen gas and/or gas mixture. 8.
Arrangenent in accordance with claim1 or 7, characterised in that the

corfFec tion circuit is in cooperation with a correction unit having a
ci r cui t8.det exrrangegnaridn eapardante withprielss e Sothabsxiepredin ftbat a rzelwect ed
gas or I n accordance wi.th claiml1, 7. or

i . 9. _A | ,
Char act 2R ABrceRbEton of 6t Buied (oS Sireer T Bhey haRn Mot BETEail at e

by the disaai®fwifer@Bghedth6alR SRARS baBed oM e Rvidhdehlsl AR5 RBAERBAtid) M th
claim9 characterized in that the nechanical neans conprises a magnetic

ori ent stbirasiederwaieime g508emeicos| processios beahnidet.ng an oscillating of a
suiéoundi ng electric circuit. 12. Arrangenent in accordance with claim 10
or 11,

haracterised i.n that the ir uency of a_chosen ch e of
over pr €ssur e r@r@n@s&qiéa aﬁ@@@f‘ﬁ%é‘ﬁ&fg%‘ﬁﬁ%S%E?W%gz%g%%?éqg‘?5‘_[‘5?1@@% - 35
Hertz. slde i \MdANE8 MRlcHReAGE PEHRNES Wil dhRNYardMitd bt EDSopiiss SFHiRtktGhail s,
character- In that the neasuring chanber is adapted to a volune of 0,5 to

3, 0 cnhosaeBvarwedere fer a choewBgad andfor giasdaniggbrent i n accordance with any
one of the preceding clains, charac

15 8. Arrangement in accordance with claim 1 or 7, characterized in that the comrec-
tion circult is in cooperation with a correction unit having a circuit determining the capa-

bility/pressure of absorption for a selected gas or gas mixiure.

g, Arrangement in accordance with claim 1, 7 or 8, characterized in that the over-

20  pressure selected beforehand can be generated by the use of a mechanical means.

10. Arrangement in accordance with claim 8, characterized in that the mechanical
means comprises an arrangement, including a piston and a cvlinder, the piston thereof

being displaceable by means between associated tuming points.

11. Arrangement in accordance with claim 8, characterized in that the mechanical
means comprises a magnetic body oriented inside the measuring cell, said body being

aliottable an oscillating movement of a surrounding slectric circulit,

30 12 Arrangement in accordance with claim 10 or 11, characterized in that the fre-
quency of a chosen change of overprassure is selected as between 1 and 50 Hertz,
such as around 25 - 35 Hertz.

13. Arrangement in accordance with any one of the preceding claims, character-
35 jzed in that the measuring chamber is adapted to a volums of 0,5 to 3,0 om®, such

around 0.8 - 1,2 om®.



terized i that the increase of pressure is selected as between 1:2 and

1: 10, such as around 1:4 to 1:6. 15. Arrangenent in accordance with any one
of the prwoediom4mbai ns, characterii (FYd Ins that the ®OT/SECIPOFNIES rcui t
is adapted to calculate a reduced value with regard to a delivered
measuring value of the neasured concentration of gas related to the atnos
pheric pressure. 16. Arrangenent in accordance with any one of the
preceding clains, character ized In that said el ectronmagnetic radiation is

adapt edy4 bet i NSMLb i [ , e
et o aaay SR nEh AR Rabtate R and Ble R e BV SRR el
filter tesizetiinc¢hat bd iandbos of pnsisune (eshibondla ngwabhd 2 andfif €8, fuich as

wavel e(nfgtgh g%p%pdggt of the angle of incidence for the transm ssion of the
el ect r GitEgret It Y &di ati on generated by said transnitting neans, with said
bangpass filter being adapted to se parate a first sel ected wavel ength
conmpon S) I i e . . |

el ot o way ol GhSlar el ih SEedplck SPARFLAE or Bl EERL B A B, 2paEter
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char act erir%epég%ﬁgféhat adj acent to said bandpass filter is disposed an
opéfiing or a wndow limting a dispersion angle of the e 18. Arrangenent in
accor dafce wiArhargjemhentI7 achamiaote witeshy ond bathespriededipgriisigisochuraigew | S

oriented before and/or after said bandpass filter, counted in the direction
of 19. 20 & e HOERARAHE SadiptiAn & B aRtedopetrgenciniy Hapemitied Masnthat
in re speNss ; Lden PSS [
adapted to d%]t‘ﬁigz%ﬁ gaﬁ%ﬁ%g%%ﬁeﬁjg&m% trfl‘jloign%ggnet %gaéggiﬁtmia%n I'n E:}(a%slgIt{’%%g’ttﬁ%ﬁne,
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claim1, 16 .or characterized in that oneand sape bandpass filter .is
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spectral element({s)} for reception in individual opto-electric means or detectors and that

20 said unit is adapted {o be able to detect and calculate an occurring radiation intensity for

more than one received wavelength component and/or one spectral element.

17. Arrangement in accordance with claim 1 or 18, characterized in that adjacent
o said bandpass filter is disposed an opening or a window limiting a dispersion angle of

25  the electromagnetic radiation.

18. Arrangement in acoordance with claim 17, characterizad in that said opening

or window is oriented before and/or after said bandpass filter, counted in the direction of

radiation.

30
18, Arrangement in accordance with claim 1 or 18, characterized in that in re-
sponse to the relevan! angle of incidence the bandpass filter is adapted to deflect an in-
coming electromagnetic radiation in at least one, preferably at least two different, elec-
tromagnetic and optical and predetermined oulgoing angles.

35

20. Arrangement in accordance with claim 1, 16 or 18, characterized in that one



tral analysis, to have its associated spectral el enent anal ysed. 22.
Arrangenent in accordance with any one of the preceding clains 18 to 2 1,
ehai o tewgaoio/kzs as sai d bandpass fFPter a filter acPCEUSEW0OPMFT
interference is chosen. 23. Arrangenent in accordance with any one of the
preceding clains 18 to 22, cha racterized in that said opening, said
bandpass filter and/or included channels related tc said unit perform ng
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nmeans for one and e sanme sighals. 24. Arrangenent 1n accordarice with any
one of dikiompraténiveickideast (88 diie2®} sphciraladereehiaddlii n t hat t he
concentration of carbon dioxide (CQ2) is evaluated and is presen ted, such
as a graph on a die?igéay unit. Arrangenent in accordance with any

2 0 25. Al ) ¢
one of 4he pruEUHIEEN RBFEOMHENES V‘ﬁ%,c%%i@rﬁ%%mWWW imiatipeeasiiotect i on
of the J.J.m | ; | k) s & f ction
et Poottih STeAERangle AR ddaPgNE) MerERRan Sl ic st BREnTE
el ect r ot i by feirgeiata elpciric- signals and calculations, to the unit performing the spec-

tral analysis, to have its associated spectral element analysed.

22. Arrangement in accordance with any one of the preceding claims 16 to 21, cha-

10 racterized in that as said bandpass filter a filter active on optic interference is chosen.

23. Arrangement in accordance with any one of the preceding claims 16 to 22, cha-
racterized in that said opening, said bandpass filter and/or included channels related (o
sald unit performing said spectral analysis are coordinated to a receiving and/or sensing

15  means for one and the same signals.

24. Arrangement in accordance with any one of the preceding claims 16 to 23, cha-
racterized in that the concentration of carbon dioxide (CO;) is evaluated and is presen-

ted, such as a graph on a display unit.

25, Arrangement in accordance with any one of the preceding claims 16 to 24, cha-
racterized in that the end section of the limited space facing the sensing means exhib-
its a surface section reflecting slectromagnetic signals for deflecting the transmitted

electromagneltic signals obliquely towards one or more opto-sleciric deteciors.
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