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2 2 JAN 2007 WD 2004/010116 PCT/ SE2003/ 001235 GAS
LYSI S ARRANGEMENT Technical Field of the |nventikh JAN 2007
&"APY&ht invention relates in general to a JAEI/SE2003/001235

anal ysis arran- 5 genent, and nore particularly to

such an arrangenent that conprises: a c

surroundi ng or containing a gas sanpl e, mm@mﬂmmﬁmwrg
nmeans, ne- ans of receiving light, refle

the walls of said chanber, and an el ectron! pesgdsT cui t

WEAS ANABYSIS ABRANSEMRRNTED such t hat—i-t—is—able—
anong ot her functions, to anal yse, by ne

spectral analysis of the received light r ﬁmmmy’mﬂmwm
t@ftEe. eEE'IIiEdEM ggt, and in this manner
p ation of a selected §a9?”

and/ or m X ; t rrin at . an
"nst ant i (herPrpeAinGEntion OB aerREHibd 8% ABah ¥ arran
i 9¢ENtoand mase pedtianatihto suct aneﬁrawgen%?édt&hépé%mﬂﬁges: a

i £ hi h which.. fl tt .
ﬂc&%@e&,&%&ﬁ#&ﬁfé Pr gﬂét%lqgé %‘ g.t;]z?sf rga?mgga? fligg{?emit%ng means, me-
ofaherof mgce&vﬁhgéﬁgﬁ{,)feﬂéétb@ itRfudh SRLAIRS beShid %ﬂamepéert and an

properties. Furthernore, thearrangement requrr
t RECANe erfipwihere this cirofit és adaptexime thatit & ablky 8hng other

a S, assage  of s, sanpl.es.into and -
o et ey YARREAD B Soalfal AaITHS ohthaiasaed ight rola
ditité ds ttenemitferLlight] Sn@ai tHis Warinerldie MBS Rk gir%‘%eg{}fé & and

relates to such gas analysis 20 arrangenent
mERBCEREAUON of & Relestad gamandian risture of igdses df predemt dsccurring

Si i alr ' | ong and narrow i nner
sﬁggg? l?%ﬁtr@gjlﬂtﬂﬁée@?w:ﬁ%ﬁgth of the chanber, in
order to ofetheamorguhe édvdnitidhtis Batbd oﬁ‘ﬁﬁ@ts‘iﬁfatc%afogrwalls for-

desire surenent | ength. The said aperture an

5o fitndi8R SO wPRD ATscaefeatsatieabigh suauas iR light
néwfratredtigat)cbaah ' ' C he inner

sgacr: of t@he) chaﬁ%g?ﬂg\nmtéliﬁy %mc:%aﬁ@éppgéﬁ%?gh% RFIYSS:

or m xt ur e Fyfthgemess, teearangement haggiess tHaath®§&MM cHainber is to

| of BRI LRy Sy S8R aB0RUs, haf e Poloses of Bre sompies into

RO R L Ak il

gases wi t hithPaRkulpisthepresentinyeotien rédatesrtocachagaweanalysis

| BriaRgemeR& et make use of a chamber that can be considered to be de-
signed, formed or assigned a long and narrow inner shape, that is, the total
length of the chamber, in order to offer a required light path, adapted to a
desired measurement length. '

The said aperture and/or apertures are thus to be located adja-
cent to or next to the chamber and in this way connect the inner space of the
chamber with a chamber surrounding gas or mixture of gases, such that
changes that occur in the concentration of gas and/or the composition of the
gas mixture within the 'surrounding gas or mixture of gases can, though
diffusion, change the concentration of gas and/or the composition of the

mixture of gases within the gas sample enclosed by or contained in the
chamber.
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as a matter definition, be- tween the
light-emtting means and the said |ight-receiving
means. 5 Background to the Invention Methods and
arrangerrents with the featu es de?crl bed above are

previ ousl y Pﬁ&\ﬁﬁj ¢hambRL eprisgilimitadby admsBhenfipteracting
F\R/ I %Qctﬁc?rfs% StHé?HFé‘fo Rk ﬁ]}&%rﬁcsy%&ﬁa&sr Qéﬁrﬁtnon be-
ect gas nd/ or sel ected xture of gases and
ftweean therss=hd Ilghbersx;thmsmHzaruf anththe said light-ceceivingi maamﬁ
a gas and/or m xture of gases, there arises a
requi renent for. neasurenent paths of different
| Bagk Fourf@t@rtﬁé?ﬁ&éﬁﬁow thin the chanber, where one
or seVeral such .neasurenent paths are required for a
sel ect ed ghtethods and turangeimerids egth thedeshwesdesexieedibbove are

of the sa or.differ nt aths is or are
" BEAs 3o i e L RRPr At tp R o of -
gases. 15 FBHan ddeBrateanBhsdrehidritiofhé Betir8ncaVbi sféelected gas
will be referred to as Prin- |pIe (A), is previously

k apdor selectedsuixigre: of gaseaandiggior @ craeefalt easyrerhent of the con-

{ GERHRT PLe B A bGP R BeR RS A iRt for
Cﬂﬁé‘ﬁvjfrerﬂén’s\\gﬁﬁ]s%ﬂdiﬁérenfmthé he-safnatin anwﬁﬁmhé chamber,

principle, ch will be referred to as Princi
( Bhere ongl s GeyeealisughImersTRment pathsse @asined fon atselected gas

SPGB Bhpebiad o8 By SROSH BFRRL adfbet siférshEepsurement

elpaithys isctl dr reGaipsdiforia secoridisélacrst gader stvture bi géﬁes
produced wi_ith the formof a point, |s al ]l owed to

be
reflected a Mgl Uss of arfisst W@i%@n“’ﬂ‘!ﬁfb‘@'“ Rg F‘?fﬁfred to as Prin-
\?\n H‘{l;ﬂ@‘%ﬁ is ] kﬁf)\t/vﬁ\ BEddite@ftLRanr npé%teEé*Ne ly short

gnce to 25 e desired neasurenen
ondeasuramelm patteyfor the Bissociatedplirpoed, miated|to rhght reflection of a

s _obviqQus for qgne skilled in the
ars[fil CELf{gqﬂavgﬁd%ﬁ%hb%C@P?% I"Yea (@3'8% i nt ended for
an appl i catTius, tRe€ 686 Gf R0sdridNsini pﬁeCﬂﬁQ:'ht\Jvmrb?e referred to as
speci fied above, it can also be appl i ed withi

Prl?rrlmupiee(Bl,A; algopraviousiy:keewn fermeasurem@nts that require relatively

0P ent BARRTor Mo 3hRinhiptraPSe, SERABY 1§ 1 use of op-

gh@cvs%ng léB|pﬁ@AelfS'>@fﬁpie@ wirrdisurfides! wietebyd light, @3e6eded With the
rinciple desc
form oF\)‘ a pélnz is allowed to be reflected a number of times between these

mirror surfaces, a number of times that has been selected with reference to
the desired measurement path, in order in this way to offer an adapted and
long measurement path. | |

It is obvious for one skilled in the arts that even though Principle
(B) is intended for an application, according to the pre-conditions speéiﬁed
above, it can also be applied within Principle (A).

The present invention will..therefore, for reasons of simplicity, be
considered as related principally to Principle (A) described above.

As an example of the prior art, with respect to Principle (A) desc-

ribed above, and of the technical area to which the invention can be consid-
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Yi bed above, and of the technical area to which the
i nvention can be consid 2 2 JAN 2007 WD 2004/ 01022 g/AN 2007

wOPeds/G3kQ03/ 001235 3 ered to -be related, the p gﬁ%ﬁomzsa

of the International Patent docunent WO 93/114
(International patent appl?cation nunber
PCT/ US91/ 08822) can be nentioned, where Figure 1 of

t
418 UL e P Yol gl
93Md418 fntenatiandl @aeanaﬁpl&marﬁlr@nﬁﬁert :ac,frvmgsg@boseaz) can be
whi ch the present invention can be considered to

aneqhé?"éefet Rguies d af $he paidaeteniapublicationye alssy gls@m s
i, ST Spede i o SHORLEE T o

exarspitef tothrology bendisich tisé peesgint inviartion(ch bakengiierd to

B be&n assigned 1o four, inwardly facing,
?Sﬁ‘F efl ecting surfaces (22) assigned to the walls,

in or- depgid JBE'U%E"@? 46‘9"5 ERSmbEP & 211 H‘@)tht)ﬁ@mmg a

as a wave- gul ead, not only
bas sampte, fadlapbed sgch Hidtet:ctamhe used cﬁmﬁw@s a?halﬁ’lg aftfeingement,
m, or , g t-em.tting neans
st PopgSB Wb ertsfdsn “Bligiahl ke 64 Fand sk hes pen sssigned
h
Murt lnﬂlawlkﬁféélﬁ?hﬁ’d’rﬁfrbﬂé@nﬁéﬂ& fack d(z?*g%.%@'ghba% tlﬁé‘mll% in or-

roduce in the ass
dﬁélrb'fbm waytal aH@Wﬁh@ tutse ’gzafsmctmn parat wauéaguld@,radapted to lead,

BERB6H Ry BRRRATolShRouRut oy cosdtoas Avesging figat beam
bP I|§I|it€bo$\@rffc§rﬁ%$I@’Gt—érﬁﬁtmd\ﬁie'aﬁsﬁof f¥a @éﬁ@&gfgr ﬁqu‘ecelvmg

(21) and nmake possible in this nmahner the s
prAneddOhywith afseitaied epedure angldismdewhermilightuays ppdyeed

it el B3 e it A flle ol o aibe tions.
t han O 1 in padivelar an enﬁwc&ilﬁ@ndlscéﬁcﬁv:ﬁiheﬂé irf Whick& humber of
i?@ﬁ'% the use of a nlgnber of small sem -perme- able

fra a?%%s"eéoqfr%% haﬁeﬁd%harmreqw Presurtasssor the

stall@lQﬁ'iﬁélé?t%ndeerlﬁbél(ig)%ﬁ%gg% ReBIQTNn mg?‘fgar‘r%r?ﬁé/ S{ow

one aperture int e IS revea
@@stsagmbmdlffu&om staofimmeatisteumrdurating gad en-misatré ohgases

%t aﬁgp%gf %Egﬁgﬁromthe gas can be evaporated by

heatl ng of the gas sanpl e that
I S i n the Feplitiet of 8nickeRMiPAUStEof §13é Jré8%r tﬁ‘&?ﬁq r‘hhf'ometers

dewpoi nt tenperature of the conmponent that is

&raihgle utsidg efitha aeld 18} buthshuse aba number ®‘0srnan seml perme-
BRI IiAanet Saf\E AbdridgHSRIrRer b 2 RIRBS! SPLFerflres,
and allowing each one of these to cover one aperture in the tube.

Here is revealed in particular the use of means such that conden- -
sation of sample components from the gas can be evaporated by arranging
electrical heating of the gas sample that is in the cell to a temperature that lies
above the dewpoint temperature of the component that is to be evaluated
within the straight tube (21).

In particular, the design is revealed in an embodiment of eighteen
(18) diametrically located small holes (24), evenly distributed in four lines a-

long the four sides of the tube and along its complete length, where each hole
is provided with one filier.
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(18) dianetrically located small holes (24), evenly
distributed in four lines a- long the four si deszgf_J-AN 2007
the tube and along its conplete I ength, where eac '

WO H8#R1I011¢ hr ovided with one filter. 2 2 JAN 20RS/T/SKAED3/001235

2004/ 010116 PCT/ SE2003/ 001235 4 O her enbodi nents

al so belong to the prior art, where patent

publication US-A-5,170,064 reveal s and describes a gas
det ect or these@mbodimentsalse deleny o thenpiiorRant,asherei paigént

, Which has. been desig- ned
PP e A0 sEled AR e s oS uared on
irftd-res pddlation GiR-Rediatich) 3N AR HaRalibes, whithPhdB¥h desig-

manner, a first focal 'point and a second focal point.
nedeast a gllinticaher elipseidal retiestinnsurfacehanber (4), in

der thegein;t.Q . e ' d
chanber (e PuPSaiRP eI Buirdrs hedRys i Rigpa manner, a
firstifesalgsbihban@adecvng. foddl poight - eni tting nmeans (24)
are here |ocated at one of the focal points (11), and

| i ght - r eden@ifpep!maintss (gogjechwithinog @hacnleﬁrl (¢hdn sederribierein to
' T s (2.4
e e i T T S

sahiple idtenbedtfbeanalysis. t he use of detecting neans for
the selective detec- tion of gases that is previousl

known i s lBaBEEMiNgsReaRs (24) ate hare laratyd et onexidhe focal
S 47) 0 GSEEER AR 2 08B 5 cond oca

pdFRtA12) 973, 326 reveal s a gas anal ysis arran- 20 genent
during the use of a nmeans of emtting_ infra-red |ight

. ght,
| ocat ed wi PRItWOLhaEIRGEDF celtmd, vhare divided drqsn egch pthes by a
tﬁgnsh)lg,iré Hcg‘}?ég}g%jwas been assigned properties with '
o] re'%l ectance”

for light. In particular, there is
reveal ed huertberhare, threube ghdetegiing imgans fordhe selective detec-

T TS B0 Rl Bl AL S 05 A
duzhbes Blitevtiieh iofieatitt anddésdibed ROSAtehD pubRation US-A-
wi_l | be possible. also in this case for |1Ight

4.887 &0%n formed within the chanber to be absorbed by
02, PR AREUS Ao SSe IR 5 4 s aan-
dermedt darihg tiogiese of a means of emitting infra-red light, located within a
chamber, and where the inner surface of this chamber has been assigned
properties with high reflectance for light. |

In particular, there is revealed here that the light-emitting means is
reflected from elliptical or ellip_soidalh surfaces and intermediate plane surfaces,
in order in this way to be able to focus onto a light-receiving means.

It will be possible-also in this case for light radiation formed within
the chamber to be absorbed by the gas, contained within the said chamber, in
a manner related to frequency, and where a comparison based on frequency
between the intensity of the light-emitting means and the intensity related to
frequency detected in the light-receiving means creates the conditions requi-
red in order to be able to detect not only the occurrence of a gas and/or mix-

ture of gases, but also to measure the current gas concentration.
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wo 1obghio1feecei vi ng neans creates the conditions

T gdean

between the intensity of the light-enmitting neans and
the intensity related to 30 frequency detected "2. Bm 2007

=TIV )
red in order to be able to detect not only tK&1/SE2003/001235
occurrence of a gas and/or® mix- ture of gases, but

al so to neasure the current gas concentration. 2 2 JAN

2007 WO ( 3(001235 -5 If the _
Feat ur es 208 SRS d5peiie CROVED LAe Rcsan naronane henea-
sures-thatiaes reduitedan @rd@tiol e BbletodsHEN rabfi R&cBh S for a
offer rapid. reaction tinmes for a as anal ysis

987 ARRYSIRATaRgemREt olibe tyee dessabed are coosideer; dkn it is

trlBefiat fakirt sdvar8l BALLLRh UaSE TR IFBRMED himds Joeihe gas

to reduce reaction

- apakysiscrs! prekioosly. kibimrs it i s previously known, in

order to_jincrease the sensitivity of a gas analysis
ar r angena!S4hi§ RrAVigHe¥ Known, &7 gden todnereaseitoa sensitivity of a
sdahalvsid i itions.required
O Chopely SmaRIaRERl fnd b GIoRA S kUG RER AR ups g &'s
passiblectostrastesiiehcanuitions reasired adith tre AidrofaRphyRES dRn

. 0 ed t,froma in flow and all ow n as
e gt R e 46 SRR Suclhiiag 2 gas Gaghiomfor Andiises oan be
apged bt r i - fol,.the. .actual
prreasur eneﬁi{r.gréal ?ﬂéﬁsﬁg‘?s@@%parlg\??g%&% 3? Lfi%%'vc\)h :{fgergqqsgwqﬂﬁg to_
PappWitha selectsid spredithemigly thef charabgashatnalysd Sor the actual

t in a min flow, whereby the speed of the
rr?rertstalrsﬁ'P@@gﬁ'IowvviII determ ne the reaction tine

obt ai ned it i s dpRVRIuSKAKAGMS 1 iaﬁ&ﬁrsthgfap?)ﬂ}f?%tﬁdgﬁgftgh%nc%am ber

means toajoress a gas ‘or a gas mxture
Yisi iTandpisenriala/main Sywt eihcreyithe spectlsithe main
IS iﬁ.@%t&%ing tiqué)éc?ignqrcl"rae%ﬁ&%%j systems. Gas

anal ysi's systens are als n which the fraction

of gas dDearsanitaroasiegnseteqiibfiitdntiheaA Bicts a gas
s allowed ia diffusion, to pass into the chanber.
°‘sﬁ&?sal“\§§%"€e%{cw Ros@@eEwithin g aas aralysiy system Mids to
stitiespStBATY BEIRG YcbtfSs %Ivﬁsggal%ﬂénge"em s with the

features described in the introducti'on and that as
i |1 ust r aGas ayalysie spsteor are pisblkinoain prwhiehahé Bection of gas

oy 05 & oo ke o b o e

thel ¢hargbee Suches gystbmis lidowsd 88 a "GN sl Lhi s way
such a g%}sé, anal ysi s arrangenent w only %e able to

eval uat e 'é"‘ %QW@ﬂmmscﬂfWiargalymemmgemenmwitﬁhﬁe
fatdrels' R chibBB iMithd intloBuction and that as illustrated by the patent

publication referred to above, WO 93/1 1418, it is clear that the small holes

formed and distributed along lines in this case will give a very slow diffusion,
and that in this way such a gas analysis arrangement will only bé able to
evaluate delayed, slowly changing average values. The reaction time will, in
this way, be very long.

Systems reflecting a light beam also belong to the pribr art, as
specified in Figure 8 in the following description, in which the light-emitting
means produces a divergent light beam or light cone, and where such a light

beam is allowed to reflect from a concave surface, and where the light beam
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this way, be very long. Systems reflecting a light -
~ beam al so belong to the prior art, as 30 specif2édJi 2007
WOR084/01€18 i n the fol | owi ng description, in whi @1id#8003/001235
light-emtting neans prodgces a divergent |ight beam
or light cone, and where such a light beamis allowed
to reflect froma concave surface, and where the |ight

RSB RodV 304 U 20 i BT SROTEOBL 235 n e |

inthis way conver ges t owar ds recelrvin
tortseateghtthisonrpns @ srang (integse) waage Dﬁthdwlnghtr&ranmgameans

stron | emttin

' 0h2 SRR FShb R B he bl MR BT RS s com.
derednitican ey eceo st fdﬁé eéﬂed:ttonCﬁéttém FROdihhab FflgﬁreaB an un-
refl ection pattern accordi gtg$to Fi gure 8, an un-

Tabig fecusseddwageiatde fig w;rceng fermes, atthe @etfeotm’ewhlle

e A 5505 ety R ESHAE £1A 2 BB o

ammagage in tHEddl@b&ﬁbﬁlth@ﬁughh@odlrb@hWh&w Wiile B¥IhG bh focus, re-
whil e being in focus, re- mains diffuse. 10

Bads 4 '%Pﬁ%n of the Present Invention Technical

Problens If the situation is considered that the

techni cal evaluations that one skilled in the arts
bestriptionyotite Rirdéstint Inbentiohevant technical field or

:grﬁa_ irborger to be able to offer a solution to one
c MEhe technical prob es lens that are
posed, ar § tiglsi@lioh RedilileRl REFRRAL Knic%i%gglijghé]ﬁﬂhat

the steps or “nmeasures and/ or t e seguence
omaskilled in bae asts entsi daeryt@kamthlhllhe rélesanttcRARSBAEM or area

PRiHeF iibe 'St 1P ot 2 P8y e nsedarabptipedaghnical prob-
l‘é'ﬂlﬁ)éﬂd'%tké?e tp Wsbh, él%srﬂﬂccfnlyt/ Qnlikia né@és%‘é%‘rw%‘“ lththhsﬁeps or

devel opment of the present invention
BWRSUERS Aand/of ke pequencer of stepeosimeasures diatamettb &ie taken, but

sgri bed above and artl
A e R B R Pl e BERbiaY R e e
Wérﬂt&élfbﬂ&ﬂnngt teehaibal piopldras shalicBe [With fédhiick k& 8IS Srelevant
aHPB@@F‘P gt he advant ages associated with, creati ng

PHPIPEMARA R tehBresentinvestion. r equi red such
ey .
bieen |desclrlbé<é above applpal’ad:lulanss IIW\B%GDIMMH with e thteRsational
BB Bulfedor BERI Y o R Eed on Bl of, and
ﬂ’@éﬂ@blﬂﬁgé@%@s&%a@dt\ﬁﬁi'i‘,%réﬁhn@rti‘?r%'u@ﬁ‘smple means the conditions
required such that a shorter reaction time can in this way be offered, even
when the gas analysis system is used within different applications where the
conditions according to Category "A" or "passive" systems are fully, or at least
to a significant degree, present, should be seen as a technical problem.

Thus there lies a technical problem in the ability to realise the sig-
nificance of, and the advantages associated with, creating the conditions re-
quired, for a gas analysis system of the type considered here and when using

" the concept of a wave-guide, which will offer an intense optical signal that,
despite this, is a diffuse object, without requiring the use of lenses, where no

detector is required that depends on a sharply focussed image of the light
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woabeEafRbaked wWith, creating the conditions re-

Thus there lies a technical problemin the ability to
realise the sig- nificance of, and the advant agesy o jan 2007
quired, for a gas analysis system of the type"CT/SE2003/001235
consi dered here and when using the concept of a

wave-gui de, which will offer an intense optical signal

it despite this, is a diffuse object, w thout
PR 66r $TEeY N that inyfurp gngans mpdestonpo reevisementsi for align-

M i s

I9PS GuE) Dnilaz with Ipng ealibmtiondrirrals gwhitht thud Mhakes it in
no. reaqui repents for align- nent, which

B RS PR U RRFu) U St e i v
ineatsity irglaéat ® frecfidtcytin @RS rédtdvifg Theahs fCIW:: r[elﬂﬁé:t@a %ight as a

fcal i.bration intervals, which thlus makes
phsben ebfrepeency; apgdiwithea drge apsuttvet brseveralarge apertures,

' t ight 5 int it |ated t
FREMEL 8 H8 ARG BBl ik wdvriB e Shibde et trypendiions
resjuaed ffons vegrapid fiffegiobnipacapdf thé §ad o Mhitfire o{ gases in

tgﬁerturg, or several |arge apertures, assigned
dmpRrdiatesFuandings inke angueyt fronb heathamber fdrftie férheation

'Mﬁiéésgf%g,e@ﬁg}mﬁ]gq for a very rapid diffusion

capacity gas'or mxture of gases in the

i mredi at eAdectmical giroigier Rinane sBifityft6 ¢8| -
‘,{"gc,': the formation 1o of a rreasurer%nt voféﬁ]%%mﬁéance of,

His adyarieeas assqciated with, wesalisig inta simple eaaiser theeondi-

S VW thi : Y es associated W th
e B e PR R ARt BRI BB Girelftor o -
quenaytarbiake ipiape withl tseiald sfreompics@ 8l CBhtiAfighY Riffecting sur-
flrag(laglte .tgﬁfre- q?uegc&can take place with the al o?
E6RpIATY WisFasms T Bstesihedightaniing meang@ng thetreans of
reeeiviriprafiettedirfiseen the light-emtting nmeans and the
means of receiving reflected light. A technical

pr obl em | A dachnical peoblgm liesinttberakility 4@ redlse the significance of,
i i fi a t ages, .associated with,
S0 A el e RS 050 o Jrions

requlited Isath ithatvii Will Beeppssiisiehb endiee tRK8iffuBR '
tine rel atr?d to the 20 chanber shortelr, ar?gﬁ%tﬁitﬂéb%éqho the

inbershariesang, this with the @i At an apesiue. onarted atteig o edi-
SERIS L Hon S| AAEe 1tls biieldEpl2eP 2l 8l |Eley 9Lt

| east essent| 3l ﬁ% %al_kﬁrl%:oﬁgﬁfé t'o f%ﬂg?g{ FL[ﬁqsgﬁs§,q>n%ally-pa-
gfiehigythe diredibntdfe@ropagatidnesinthe Tighs beAgy e | ies a

t echni cal .ngromgemri n_the ability to realise the sig-

ni fi cance' 8YS &g ieh 2 tgaVAReLRyebIom in theslilitydotraalise the sig-
rifitavdendr, bha e bdvamaghs hssed | i

sonewhat curved desi g% be?meg{r?(at‘&ghgga@dﬂﬁgqhgsa'd chamber
to; %@s%gmq prsgmewhat curved design, between the said light-emitting
means and the means of receiving reflected light, and where a surface with a
concave form assigned to the chamber, which is the same as the side surfa-
ces assigned to the chamber, forms all or essentially all of the light-reflecting

surfaces that are required, while an aperture assigned to the chamber is to be
oriented opposite to the said concave surface.
Thus these lies a technical probiem in the ability to realise the sig-

nificance of, and the advantages associated with, allowing the said light-emit-
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‘means and the means of receiving reflected Iight, and
where a surface with a concave form assi gned to RI2eJAN 2007

woebawmdierie Which is the sane as the side surfa-

assigned to the chanber, fornms all or essenti aﬁﬁﬁé@p/@n&
of the light-reflecting strfaces that are requi red
whil e an aperture assigned to the chanber is to be 30

L BORE i R S SRS SRS e

el dfthetddncale suffate Qﬁmtr@‘ ché&ﬂﬁeF t3duaag ages
associated with, allowng the said light-emt 2 2 JAN

2007 WD &@@mruq@m@b!emﬂsm@%moemlty % teaig;ertbamgmfcan-

flect ht to b
R0, oG 158 AR5 Reso R Wifh. ZMEGH s bt Reaper-
tumltmehse bhiatteldsinussiigle/mareen rixgant, eSS s%ﬂd'llgﬁﬁ Hitting
ability to realise the significan- ce of ﬁ

'5?89%13984@3§§§b'd9rﬁtfééewflgﬁneansow ng the said aperture
- t d:
oxtont. HatsdifiatoBenf blsSNet i Aehy % feAlERY significan-

- cof] dnidghé -adaeatagengasma@ed Wwithe @h@Wﬁ'@ th@r% %Bbﬂb?é’to be

lies ip the ability to realise the si fican- ce of
sasinada 5 X

sHeARG ga SR andan grigntationd abwmﬁemrm dpas-

T ent _and
%?;@e%%%"?ﬁgg BlmaRTPiPOseh dirtisth, 3 B Shnpis of Bas within
veatheamyzsr for anamelrycoh’rpietegﬂ‘ardplﬁafafsgayl of a conplete _
sanpl e of__gas WItEI n the chamber for another conplete
sanpl e of T ig4stherg liesantechnicabprobleradnrthe ability tbreakise the sig-

hifiGarkd of, bridttRe rﬁﬁh@ﬁ%{}ﬁsﬁgﬁte@ WithC gﬂ&ﬁ{ngtgpa{gfjﬂj ]sgggce

advant agés assocl at e OW ng
alie@zofdhe shid aperturepmrd/ar apamt/etsrtoma@awtea ih @ ®fordinated

AREF e 5 R R e TR S S I oo, o

catbd bRt ¥R &t hifta-érnitiig RTBdNS! 4K fl?éaﬁr‘%fgqggelb{h?om ans.

l'i ght-receiving neans. A techni ca l'ema I es
in the abfieelniea) F?Tébquﬁélaqwl@%inghefamlﬁmo czalise, thambmﬁcan—

al.l ow n
L8 SRR LR i, MR i KD e o
the—saidi apettack tebe edaptediiovecolrdmatdimatPed 8e8VeriBSs than
alf.tbnner surface of the chanber, | ocated between

RiOBhiner SUFgCROA e ahambes Iprated-heiwernithg light-emit-
iR Rfeans b ﬁ]@qrg‘ﬁt-ré wﬁ trﬁ@Q cal problemin the

abrlity to realrse the ‘i cance.of , and the
advant ag eShas ﬁwedleeda tﬂd‘lhlcaabhmlelmgntthe dbﬂl’(y’tlko fadlit@qRe sig-

6{98%6 ﬁ Héﬁ efaﬁ%ﬁa%@ppﬁeg gﬁht %ﬂosv%gct%eetgtal surface
area of the said aperture to be adapted to cover 20-30% of the total inner sur-
face of the chamber, located between the light-emitting means and the light-
receiving means.

A technical problem aiso lies in the ability to realise the significan-
ce of, and the advantages associated with, allowing the said aperture to be
assigned to one of four sides that are assigned to a square or equivalent form.

A technical problem also lies in the ability to realise the significan-
ce of, and the advantages associated with, when using a light-emitting means
that offers a large angle of divergence for a diverging light beam or light cone,

creating the conditions required such that it will be possible to select a radius
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sIgni %tican- ce of, and the advant ages assoBFE/tSEéP%/OOlZ%
W|th all ow ng the said aperstcure to be assigned to
one of four sides that are assigned to a square or

eaél val ent form 30 A techni cal ?robl emalso lies in
CUNpiure Rssigneddpitbe qhﬁ@tmrgha iscamallardhah thatretledied for a

f‘?’%’ﬁfﬁf@’m} A AREOtsiq nalPaadl ¥ cferamprs fos divergen:

dighdbgance for a di vergl ng light beam 'or |ight cone,
creating th uired such that it will be

et condl re [ !
possi bl e t© §€h'é'8? %’ L?js‘?“és UNQQZ@@JW tpgealise the significan-

208 6f

("o chmber hat | 2 onar ol SofHi b pGALEHiRS means

3 hat pﬁﬁts@ﬂﬁfl'gaamlﬁ!rgﬁdslergm’meafdreissilﬁergmg ﬁyhtaj‘%nﬁ?oplfght cone
o1t t t m At n

o5 SEHES BF PubyHivisSssion e e piaber fasdne seneaes curved surface

fiodie: &éf | - tti

R i L A

amlea'i‘ﬂgéngﬁﬁﬁeﬁ'«tﬁfacél afdhg @hleml:ierrtham svhdinvesigg rglight@hiitting

OB thas ofrs B ifieo @ sty 87 elfevdencstior i efergtssight beam.

sel ect ed timAls| thefdThéd Qrteél%léél b(r%bié?latlﬁﬁhéjbﬁﬁl ereah?e the sig-

be vveenthellght emtting neans
t HECRBlandihg W@ntmm@s@daatgﬂwtkmcmamg the cormlitions re-

I T ThaR 0P 81t o ualERARBE? ot Hitern Pambe adapted

pnoom\emnmapbaumoadjaptyedtf@r tirath&fbepe sig- nificance
of , and thlg advant ages associated with, creating the
condi tions" MED eﬁﬂ?r@ea‘%ﬁewm ieafiealise theyBignifinange dfeand the ad-

SByés AYsb@A R with | élfo%ﬁ% %aé%rﬁ%o ﬂlqg%gsg%fg&?iﬁﬁéﬁﬁﬁggt beam to

t he aperture adapt ed for t
t frRONGESE (9 ﬁ)ﬂ"te@’ﬂﬂ@allflasf@ngbet sur@ntéd ttmoggh tiie canchvd@urved sur-

\ 0 a central line
ofooe i PAE SRR B AR ratis Repfiboenitie e donberying means
oShauld begmen asaiteshisidal froplgh. t he concave curved sur-
face and t at section of surface that is | ocated next

to the ||g prtheimaeien heability tosieslisel the sigaifitanseaf, and the ad-

akee @smgned anioiwhor akhalli argla relafiveé & tHd Q@idé‘tﬁﬁgéﬁleéh be seen
the l.ight. bea o be assigned a | ow or a snall
?5&%&“?‘6‘ ngb &%i d tangent shoul d be seen
Furthermore, the ability to realise the significance of, and the ad-
vantages associated with, and the conditions associated wﬁh, creating a
strongly focussed cone of light, without posing the requirement for a focussed
image of the light-emitting means, is a technical problem.
Furthermore, t_he ability to create with simple means the conditi-
ons required such that it will be possible for the light beam or light cone that is
created to be reflected a selected nurﬁber, while remaining a low number, of

times in and along the concave surface should be seen as a technical prob-
lem.
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posing the requirenent for @ focussed inmage of the
light-emtting neans, is a technical problem
Furthernore, the ability to create with sinple neans
tThesmuﬁimml ons reqw red such that it will be _
possible f the |j eam or cone af is__ 30
creat ed tJ eeenk V@B LﬁrBQPr qugﬂbeg'" the
LdrPRReetid 18!BRbriddea chamb
i@@g@geéuﬁ&@*gh?ﬁ%%"%%?eén@?s e cenfpriseta chamber,
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e Sol ut The sent invention js based on
s Seniengete Rt e AEmbeh PO EL PO Sienedapted
GaSh IR iV & SbIe" hRREHARGF dpchral éﬂél?éﬂssﬁa analysaaat determine
em

contai ning a gas sanple, Iight- ting neans, neans
ﬂm prmxoeu ofcarid/ghthet ¢ritceptratign péarﬁerl%cﬁed @ascandipomigiure of

hanber . and._an trani.c ed such
(et YEseh, f B oSt Bho Bl cndfigg o
anal yse anthdlgpivehfibAgs badsd Bh @pposite ahdaditiond §dneaces within
concentration of a selected gas and/or m xture of

gag @@arrphearﬁfﬂnnsse@eagnﬁlg@t@@ﬂegfé@gvmpﬁem% angddg said cham-

T L L

| arthbot 6f theddidehambeer t-i es, and the said cham ber
offering one or nore apertures, for the passage

di f fusi on bfparﬁéulgg,sthenwjant@ﬁds basedupanethe said chamber being
t
R B Rl B pbEYBE bicats BB UBGre andior
t apdréurps ywtHih earidtd deﬁﬂeathehﬂnﬂ;atlamsacpfethmcbambdr dretwéén the

. th d to defi t at f
than bibfeeitingateainann < Sei ToretHRaTRg Mroans anc

the said 'lrgaﬁderr%%vmgmam onlcﬁor%@l@rar@rthe té@%rﬁcélcprob-
sol ve one or several of the technical prob-

sleaus specifiad abeye tthe preeewrinventicamaow rprﬂpwq& l@ppﬁy’@@!ahallow
part cul_ar low in h i d..cha r / ane;

" i B 5eRG cBarBELAifiof e 1IuRd 3PGe M 18 bs hibianse =

C oomawhat ¢bresves bawed skmbbeeémlw thal shid ilight-estting nigans and
means and the said |ight-receiving neans, and that

t the seif dighbeeceiyiag aneats, aagdbat fhessaid @perture and/or apertures are
to be located in a single well-defined exient between the said light-emitting

means and the said light-receiving means and that the said aperture is assig-
ned a size and an extent that offer rapid exchange of one gas sample by anot-
her gas sample, either passively or actively, and principally by the action of
diffusion.

As preferred embodiments, falling within the framework of the fun-
damental idea of the present invention, it is proposed that the said light-emit-
ting means and the said light-receiving means are to be located at the ends of
the said chamber and/or the said curved light-reflecting surface.

Furthermore, it is proposed that the total surface area of the said

aperture and/or the said apertures is to be adapted in a co-ordinated manner
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wol 2o@irofgcei ving nmeans and that the said apertpge

to be located in a single well-defined extent between
the said light-emtting neans and the said 22 JAN 2007

assig- ned a size and an extent that offer rap|c(5i£§003/001235
exchange of one gas sanpl elby anot 25 her gas sanpl e,
ei ther passively or actively, and principally by the

' f__diffusion. As, _enbodi ,
S| s Ripovfismthe Pan. ABooahg ol shper s eatea o tag ham-
bér, bhevatre BRNighttARin@Meant dndl tREdRPRSEcEiDng rhBsnsai d

light-emt- ting nmeans and the said |ight-recCeiving
means ar eFHBhBENWG dtis @renoseddhahthe titalsaurfane areadf the said

_ . . Crefl .
élu r ? ac cra's & ] ?‘{%@r} %%?’rg?q%og &?}sf‘%g?éé b loi gsI i’bér%ﬁ’a??’%hgﬁ EgYefs less
#anf30% olita totbl Inmer saifdce aper blite ansthber, iedwsan the light-
a&gﬁtures is to be adapted in a co-ordinated nmanner

SMIARY SHRANS Fies' Ssp gl 1682 WINAANEBE2003/ 001235 11 such
that it Cwséﬁ%CGHggitﬁ%gfﬁ}Pag%@ ’Wx%ttétpg thedi %HQEQQ%'}ea of the said

surface area o o ween

bpefitaredsito bieradaptad suah dhathiecdveyb 20-80%i ofi the toBiImRer surface
Furt nmore, it is, propgsed that the total surface o
gee-0'ghe ey bEpieaTL e llohtesn Bincmegnerting loht receiving
ffeapkdi nat ed manner such that it covers less 5 than

50% of the total inner surface area of the chanber,
bet ween t frertheghore, éhis tiropapsatethias itdado beeossible to assign a

R S B b e R
to be adalﬁi@@n%%rﬁ%?é ifthe SO Serilie3 A B4 atgﬂgnéc%@bne of

i nner surface area t he chanber, between
fougisidesassigned teearsguareiot équivalght.- r eceiving o
neans. Fuﬁlpﬁar r L roposed that it is.to pe
possible to aéag% aﬁe’athés"laaéggg? PoPPaTeY ﬁ%fh%é%dé'ﬁ? pgﬂnyature
sgsigned te tius shambier andion thd eusaiddighresfisdting durfdce 8o be se-
gqttjc\(a#wtgg? | f the sai d@gg rture can be assigned to one

©4 8 '9*‘&8@’%@9@% thet afferriatarasranglaof divergencesfor a
SHETIRLTRIE et of SHRTH! R ARIRORES thift ot o ot 2fftiDg theans
loffgring eestnat eingly eldivergencs faroa Hvesgent ligttt edant. a

light-emtting.neans..that offers a |arge angle of, .
di ver gencé ¥ I'Sﬂﬁ'qﬂp\%}gg@ﬁ?n?'i %f?ﬁ”rl%a "gF %qg[l%ogﬁlvergence for
lal gérgehPligiet beash, Heandils 6t durgdttre %%i h&d t(.m_ﬁ?é“éhamPer and/or

offering a small angle of divergence r a divergen
theypurveddiaht-refleniingzsurfagetis tnbetselerted 4o be less miativg to the

-'ﬂt&ﬁc&eﬂ{h% I?Jhtgé.r?{ﬁfr%epl%gné Yom the surface of the chamber than for

a light-emitting means offering a small angle of divergence for a light beam the
diverges only to a small extent.

Furthermore, it is proposed that it is an advantage that a single
filter is adapted to cover a single aperture.

Furthermore, it is proposed that the central line or ray assigned to
the light beam is to be adapted to join onto the direction of a tangent through
the concave curved light-reflecting surface and the section of surface that is

located next to the light-emitting means.

The central line assigned to the light beam is to be assigned a low
angle relative to the said tangent.



10

15

20

30

a divergent |ight beam the radius of curvature
assigned to the chanber and/or the curved 22 JAN 2000

Wolrioﬁj)‘imﬂ%ﬂ ecting surface is to be selected to_be
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fromthe surface of the chapber than for a
light-emtting neans offering a small angl e of
di vergence for _a light beamthe 25 diverges only to a
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bishtateettn BRyehit 5Snd AtSkrs Wil Goimipe: hpeRves @ ditect fage of the
ﬁgﬁtfé}ﬁﬁt@g%éé}%.sectl on of surface that is |ocated
t

next to e light-emtting neans. The central |ine
assi gned tide kightlbieg ob@hdosletwwelcadém theeligit-droitting means,

33 7o 16 R pedb ol fofesd8 B orasted aselstan nupber o

fiies, BeirPa %wlr@nitseraiﬁ%hs Roheald %u%%fb@foﬂe' :Pﬁq@ﬁﬁég on the

ned to the |ight beaman angular value wit
lightarcicplving meanss athere thegeumber of reflectiond aféiwsemmal ray is

v flegct edllgh a _stron ht
SEERISH b e fing spntdaien o bliel seRiiFd fdibefieen three
dnhdde. i mage of the 5 light-emtting neans. The |ight
beam or |ight cone produced in the light-emtting
nmeans, such as its central beam is adapted to be

[A‘%(II aed Eg a sel ected nunmber of times, being a |ow

t he concave surface before it inpinges on

the Ii ghtTh@aavaﬂtagem@an\/ﬂ@pﬁnéub@nwkélj%@ﬂe@fas characterlstlc
ref ections of the central ray 1s to selected t

[¥dEetpIgReRt pyentiayend e spatirbeondicpat claay af‘t‘i—‘”lst'@s that are in
RS WRRPpidPRed, a'%BQhét' iM ?hls'?ﬁé{ﬁﬁéra@\%scérrﬂﬁt iGHL Ve 21?&?\1 crgated

t hat can be principally regarded as characteri
that aregeguiredrin orderdabeablartol offee asges avdlysis gystent with a spe-

h d
ERY T oned Chambal i AlferR e bR AT RERGSE saiplgintended
tfixeanalysis! agapteddor a soitdisle dppikatiehvAtti® p9§§|9é s9st%ﬁ¥s

anal ysi s %st emw th a spe- cially designed

in order t he diffusian efdhe s @uﬁ!dmg;gesszanpx@m nf ga@@jmto the
vﬁ%‘ pas I%\(/:gaggp% ?%5 ?5teath§6hgsi?8 & ARPLhSRRLRBer of large

apertures into the chamber.

The chamber is-assigned a somewhat curved shape in order in
this way to form a concave light-reflecting surface, located between the light-
emitting means and the means for receiving reflected light.

A strongly focussed light beam or light cone is presented to the
means of receiving reflected light via reflections along the concave surface,
without the requirement for a focussed image of the light-emitting means, and
the number of reflections in the curved light-reflecting surface is selected such
that the image does not give any noticeable changes that depend on time.

The means for receiving reflected light is connected to an electro-
nic circuit that is adapted such that it is able, through spectral analysis, to eva-

luate the presence of a selected gas or mixture of géses and/or the concent-
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hedgatemigciaied Hected |ight is connected to an el ectro-
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t hrough spectral analysis,~toevas |uate the presence
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concent 2 2 JAN 2007 WD 2004/010116 PCT/ SE2003/001235
BiefdHescription lof the irawiagsgas or mixture of gases,

and to praovide mTen the value becones too high an
optical or SHEEHNeSugaasied embadieeat of aniarranpearentidenhonstra-

A | ; -ar st faor.an .. .
A0 (RS SRR IR RS FRCBE UL bfkse rBRprian wiLnow be
slpeciitiédih inore Hetaillfar e puipsises diaxengslifithBowitcrerdiefce to
@?tegt ﬁl im1l Brief Description of the Drawings 10 A

Nida ﬂ?l?ﬁg[ﬁj’ﬂﬁgﬁ'é’&h%ﬁbodi nment of an arrangenent

denonstra- ting the significant features associ ated
with the present invention will now. be described in
irdgureldt ai | sHays theeprrrard sesorling ieRiguré i azftthe inteirmdtional

reference tgQ_, t he ' , Where: Figure 1
shows the p‘??tce)bpg?@“%@%gs&icgggﬂéﬁgi%gure 1 of the

IFigarenat i onshowsalsiy vibwband at etioWr3firbl ddfbodin@Hf &f a gas
2 shows a side view and a section of a first

enbodi nent dRalysiy FFrangemsHYiaccarding de tee presasd inliemgionp

ts?ngu% gsent %i'?JWsthﬁrﬁrémggaﬂHéﬁ of & F@%’ﬁte?io%rbég-tsgﬁg% for a

odi ment a sel ected cross-sec

used, Fi gurehambérovesedy second enbodi nent of a sel ected

%83?&5 ieCt | s?IQO\Lso 5 s%cond embodiment of a selected cross-section for a
chamber used,

Figure 5 shows a third embodiment of a selected cross-section for a
chamber used,

Figure 6 shows the first embodiment, according to Figure 3, from below
and with a filter having been removed,

Figure 7 shows the first embodiment, according to Figure 3, from below
and with a filter having been removed, and having an alterna-

tive design of a shaped aperture to that shown in Figure 6,



chanber used, Figure 5 shows a third enbodi nent of a
sel ected cross-section for a chanber used, Figure 6
shows the first embodinent, according to Figure 32 JAN 2007
, low and with a filter having been renoved, .
WOE{;OS‘WFQS? shows the first embodi ment, accordi n§Ca{5E2003/001235
Figure 3, frombelow and wth a filter having been
renoved,. and having an alterna- tive design of a

haped, aperture to that shown in Figure 6, 15 2 2 JAN
BHBITe 810 200MteIeRd b0 Musiai Bepieraban whickagigh-egiiting

i nt ended t @nd t il X j i '

[ ght o 1 RARRUE prejeela Tht pelm htEone ontoa
beam or |i goncawvamionr sudace wittahe formrafrarsard efcecivélé hand

the form of ,an c.of acircle, d . where t he o
focussed i WAk egﬁetfﬂcéusﬁe Magq ‘Pf&‘l‘?d'@ﬁg'ﬁﬁ@ﬁg}g geans arises,
having a hinghir éngi'kl \ InteRdity 6fARYHt, inh AMHRANS ebeiving
receiving refl eg:]t e [ ghtt,yl Fi gghw’el 9 1s int enr%te:gw{ng reflected
i |l ustratelighbractical borderline case, according to

t | ' i ich a.light-emtti .
PRSI RR FEalY BivagicaiPiad e sreé drending to
onto a conday prasertanvertion, a¢ whieH A lightehMtifgThedfs A &dap-
of a circle and where the sonme- what diffuse’i mage of

the i ght - 489 @ Prejertalightbeamsn a lghti caneontel gkoncave mirror

intensity qf 4.1 ol el f i Vi reflected '
i ght, m%”é"aﬁgf"ﬁ'g’! thef i ﬁﬁ?@ﬁ&? Sﬁﬁﬁgf C[%%“‘?é‘ﬁeé%ﬁ?eoﬁo_me-
surfaces owhatfdiffgse irhage PO tHY Bghtreiitieg hbdrks WltAReSHith a
toillustrate a nore suitable case, according to the

present i nJ4gR iNdaNsibhollighinn 8 megns o reeaiving TeBacted light,
adapted to 0j il .l ncidence a

li ght beamv‘gﬁrﬁ Jl’%ﬁé Wc%ﬁr}—éa%%?gh& @éﬁ%ﬁ\?gﬂ?ﬁ F‘ngces or reflec-
surface w ttiontpeinfsorm of an arc of a circle, and

Fitie 197 isite80es tn iRfekha fromhsiitaple sge retasdion o the
recei ving presb@Cihedntidenh wiibh behg‘ﬁ%'eﬁgmdggpleghgﬂ Qéigpted to

four or five reflection surfaces or
poi nt s, project with a small angle of incidence a light beam or light

cone onto a concave mirror surface with the form of an arc of a
circle, and where the further diffuse image of the light-emitting
means will arise with a high intensity in a means of receiving
reflected light, while using, in principle, four or five reflection
surfaces or reflection points,

Figure 11 shows an enlarged detail of the embodiment according to
Figure 10, from which location of the light-emitting means next
to the end section of the reflecting concave having the form of
an arc of a circle is made clear, and

Figure 12  shows a perspective view of an alternative to the embodiment

according to Figures 2 and 3.
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Figure 11 shows an enlarged detail of the embodi ?Ent
according to Figure 10, from which |ocation of fReJAN 2007

WO Jopghwieni tting means next to the end secti opc®krbddSin0123s

refl ecting concave having the formof an arc of a
circle is made clear, andlﬁigure 12 shows a

perspective view of an alternative to the enbodi nent
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SRGNTYSS AHRUPERRNLIS SHIPYE oM MWhich peraagement theprasent in-
veatiodeah gaedafictfastadfyel . 5 Reference is nade
to the contents of the International patent

publ i cat iReHerADCceds mads) tof the econtents afdhailhtedhational patent

oRETEHIP WP Sl 48, BIPBERLeASR0Eadh g et
aegaldisg ® Pigupnge- nent 1 conprises a chamber 2,

cont ai ni E‘? a gas_sanple, light-emtting neans io 3, a
means 4 G6OWRMESi i rag herghe paintedouidhatithewgss amaysis arrange-

. i G .ci ' d th
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Irameans 4 Iryseiviagdighie reflottatPtHrb8gi tfs BASAbEF 231l LD Biectro-
concentration of a selected gas and/or m xture of

NfasEUReaniad suph that ikigiable Haigarequerry analysimialliy a known
19 et NI ' hanber.offer |ight-
Pl ahe demiRe AR pRACheE MR 1 CofcepliBlinn of
sefecierd ghsl antmnenieture lof gpeen pessert it thdgaidtdhamber 2.
light-reflectin gyrfopertie wll be limted by the
desi gned é’b’él"l"&gr@ Tagy Yiarcsnuiiiathe sgid ehamberaofier light-
SR SHhpaRRL! W £ | OWrsHd | ong.
rone ngE; F?h-g four si gﬂ'easr!'%gﬁﬁg? Sﬁé’?ﬁ‘ag‘ Sﬁéﬁ“ﬁbgs"é’s‘% b plinted

oMb dhatiihe §olt-refieciing pranartes wilkpe fimited hystheatgsigribdapatures.

pairs of eLt.ur i circul ar 20 shape, ere .

t hese apeTl;J?.{é ugre{e'gl Cgrg%n%ae\gﬂg;)ﬁ%si%S'BPEI@P"?Q?réﬁﬁé’F\pg'&%%d@%amd in

foor lireesgeech alengloei oftthe dout Hdés Virddifeaal |
ff.usion. The sali d chanber 2 Sis ?urt ﬁe?én%‘?%%gt%%@ s6
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The said chamber 2 is furthermore assigned a long and narrow
shape, and the said apertures having the shape of a circle are located within
the chamber, between the said light-emitting means 3 and the said Iight-rece-
iving means 4.

The total surface area of the apertures is adapted to comprise
approximately 10% of the total outer surface of the chamber, and it can in this

way be assumed to provide an equivalent reduction in the intensity of light

received by the means 4.

Description of the Embodiment Suggested.

It should initially be made clear that we have selected terms and a

special terminology in the subsequent description of an embodiment sugges-
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light received by the nmeang 4. 30 Description of the
Enbodi nent Suggested. It should initially be nade
cl ear that we have selected terns and a speci al

ter) ati thelprgyentrtirhd ehatudsaatsinatedahe rsighificantatharacteristics asso-
enbodi nent sugges 22 JAN 2007 WO 2004/010116
p@wdseébéw dvention argl e isdestibast Bstbgrdrawings shawn in the

o (RS, Sy e B o R b8 LBy AR congept of

meamwegtnomhomn in the attached figures, in order,
primarily

D o S NS B9 Ao Sy context that
Sk SIBEShkldbtéd hers ARk A%t td Bkecht HERNGSDI the term

sel ected here are not to be seen as [imting™to only
shiectest armd siskdchatdt mndtherdo, bebundénstoad that lemcht sucheselected
hat each eleted termis

e dr s S o BadEfsRay B AL el cauiva-

16w méteactwmé@amletiﬁhﬁnéwr ;@egsérﬁlnéltwhémérﬁm%r in order
or in essentially the sane manner, in’order 1o in

vRiihis waydhiashievenibessarae iniestion @ndémct/eghmpebuﬂau&aor essentlally

ssent i ntention and/ or
tﬁ%ﬁﬂﬁggp{qrﬁmqnd/&{e}f}hpgqai(%ﬂﬂﬁ to Figure 2, there is
schenat i caNith rekoeficd REFRARE @, tHERGE %@hbh@ﬁ&aﬂ)ﬁéhé\ﬁﬁ the basic
present invention, and where the significant

daeenditionssforthe present invansionnand wiers the@gmﬁaawumaractens-

he...chanber the lag

SRS rbted WERTDE MRS Mich S RERARL to it e B Biadfamber,
nhe mi:ambnrcﬁ the dighi-emitting Imeaesiahd ghé loctiongsfithe éhhéahs of re-
made cl ear ough t he ga?gose epbo- dinments that
Viaing 'y A 9gRSE! flgastaraughdne prepgged embo-
Fdhﬁiéh@s %atwn%aﬁ@cﬁ@rﬂy%méé@laéﬂ ih rAbFAGEENENt 1 W th

construction that In principle, equi val ent to
t hat shownlhus Figyee @ lﬂuﬁraies mgamenelye@mnmment 1 with a

th f b '. .ent :
°§4F§?rg§@ér§a RS A SInHelE ced Filehs & 2T 50PHR 1 ¥ 160 1 ana
herel s fivalephesrapondhts rfemetmbréfaﬁe Beeclas sk éi]uré?alent
| ht-emtting neans 3, a neans 4 of receiving |ight

qar@@p@@umerals
The gas analysis system 1 comprises a chamber 20, containing a

gas sample, a light-emitting means 3, a means 4 of receiving light reflected
through the chamber 20, and an electronic circuit 5, adapted such that it is
able, by means of spectral analysis, to analyse and determine the presence of
and the concentration of a selected gas and/or mixture of gases, present as a
gas sample "G" wifhin the said chamber 20.

The electronic circuit 5 may also comprise a simple comparator, in
order to carry out in the comparator an electronic comparison of the instantan-
eous value and a stored limit value such that an optical or an acoustic circuit is
activated when the determined instantaneous value exceeds the stored limit

value.
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through the chanmber 20, and an electronic circuit 5,
adapted such that it is 25 able, by neans of spec%ral
anal ysis, to analyse and determ ne the presence o 2 JAN 2007, _

w(ammm]@oncentratl on of a selected gas and/o @ﬁ%{g}:‘ﬁouh

of gases, present as a gas sanple "G within th
chanmber 20. The electronic Eircuit 5 nay al so conprise
a sinple conparator, in order to carry out in the
conparator n of _the instantan-

|
30 eous val %r?ecé{%gg %‘é‘%’? "%tf’%\}%'i"l?ezglﬁ’@ﬁaf% r e purposes

op sinmjplifi c@tloaﬁhécréﬁﬁi/bﬂoﬁé 66&tidn bfa Wéll‘ ﬁﬁ&mp‘}@ '?hdé BRamber,
eterm ned instant aneous val ue exceeds t

1369 the seader, m ordeanp Hie wayp broalalecodiussrate the beam or ray
Gith SE2003/ 001235 17 The enbodi ment according to
EI gure 2 illustrates for the purposes of

si npl i fi cafhiecalchmtingraettorié cﬁc@estalwcﬁﬁmp@asé@éccordmg to
Iong% ? c%}he chapber, facing the reader, in orde

i YR %ﬁt/b ¢ 3api WBICE & Bumbey st ﬁ%‘ﬁéfetdwb'nﬁelainasrfor ayselected
' T,

@@ngiﬂf%;”ﬁgﬁé@o?ﬁ#%éﬁ“% B 204SEH i comParfior rcut,

Khat avustsem difcuied eaptied! bi atdustial lﬂé‘éctfv@tecalrﬁzﬁ? keswE than-
are stored, together with

581 B e 5T L LB et
Q@tHiE e @élc@[é@n%?tdu%wt'iﬁ eﬂ@ééd’saé %jndng% Qamg%@b%@ﬂ glacg‘f%me

when the i nstantaneous val ue for |'ect
m xt ure ofIyesaliifeient embtidimehts ofdthedeiddtod cedsscsbction of the

- SRR 2 alylnRRi Eidlfed hch B0det wbire apueLa dbplmtesta more

sheare baysedectiOnaiekt 36 Wi M-drhiiiPfedns . El“?@.gré4 mﬁgﬂ'?e(es a

Figure 3 illustrates a nore square cross-settion ne

P&t olcan PHiRticalmross-sgcinmendFighiabilustrates agtarasfesciecular
Rebds-8Ectfgn. €l I i ptical cross-section, and Figure 5
ilTustrates a part of a circular 15 cross-section. The

f oI I owi ng The fallowing csrvalhe‘oeﬂtmémh?bﬂiméﬁﬁé&&jrﬂlﬁgtt@ Figure 3 -

ur f ces 3 , .30b and 30c, of which
%@g%ﬁb aﬁa Whish syriages $0= ppd 30 asadirectly op-

Qid%ﬂé t@@écﬁrdtﬁ@lt Eﬁ*d Bﬁéﬁ{édeé?rhﬁeletecébcﬂt SRk o%er%%gem*hlghly

extrenely highly Tight- ectin proper
tigbpesflectipgmirgpedies, the partially el li psm daI surface
per t

F oo St BB AR 8 RSB et Bae doa offers
Sight-aéfievtinglpropértiee! hRG WithdeBPOREL!Hi§Sre 5, the partially toroidal
surface 50a offers light-reflecting properties.

Each one of these embodiments comprises at least one aperture
30, 40 and 50, in order in this way to allow-a sample "G" of gas to be able ra-
pidly to pass into and out from the said chamber 20, where exchange of gas
will take place via a pronounced diffusion.

The chamber 20 may, as is the case in the embodiment according
to Figure 1, be assigned a long and narrow structure with the said apertures
30, 40 and 50 replacing a part or section of a wall, forming the chamber 20,

where these apertures extend continuously and directly between.the said light-

emitting means 3 and the said light-receiving means 4.
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of gas wll take place via el pronounced di ffusion.
The chanber 20 may, as is tHe case in the enbodi ment
according to Figure 1, be assigned a | ong and narrow

structure migufed bes aaiS aRabtby esnsidBredt8s ANMtrafing the cross-
replacing a part or section of a wall, formn

t he
cteshpeof e chemiies 28 takers acegssrthgraastiont"8All ingFigure 2, in the

05 DB B8 oBE TS ol Tt T ecel vi ng means 4.
2 2 JAN 208[tholéh Bifdfe 0hbie #ESHEWOWheR theichakber 20 con-

igures 3, 4 and 5 are to be considered as

=
i9iPla<H hep aRpasiie Liiesss 39acePeruBled islogmepaepf agircular ring
LR AR el Pre ARtk e oy heLhE v iehetgter

Rihgnrteege showe asesd.de vi ew where the chanber 20 con- 5

sists of two opposite surfaces 30a, 30c curved to form

part of a chegutuves th?é.conaﬁat-tg YaATE eansfituted byqarial ellipses
A ¢

P BF sBted isiofd Bf AR et BT bf AERRAL BRY .

or are conSindeuthednntioarisibaiilt apbh psw®re oafessaliffuse image of
s?{escthgd i nst.ead of thgse shaped as a Rart of a
cihecighirtransmytingomepns & appearRgatihe Honkresaing means, the

ggagsisﬁw SossSlirdihy afrd ﬁﬁﬂﬁr@%turé@%nbicﬁﬁéfe% mmﬁéqrﬂ%ure to

ans 3 appearing at t ght-recel ving neans 4,
ptescurved ighbfeflesting surfgcel 30bdiesnwititinrthatseteztedhathbodiment.
di fferent ii of curvature tq. the_curved .
1 gt of 1 W8 rered iRfEteRss toikialih 2hik 1o e MWistratackinat the
eghigdinapnber ¥ hBs beeRwREigneled esstnidus;iseméniat dufvdd shape,
thus illustrated that the 15 said chanmber 20 has been

abstwerithe sajddight:emitting seaiid andrihedaid Halpfereceiving means 4,
o i L P = : k ’

REREADS AR e Loty S DR ot e 1B BB i
ohaa beantgiedh yhe referdnee symbot'RIe, the radius of which

has been giqen t he refereg%:e synbol "R'. Not only .

cur vat ur es cﬁaqnlhpgrvagfrgs ataargiqagthalcgpgl,ar arc, cylindrical cur-

CB&HJ{‘Q% 'aﬁn_@lel' fc‘a# ggw‘éﬁfréi?ﬂ ﬂlﬁﬂin%g'fpé ERoriCHf %ﬁ%tiH\r/&?tion,

fall wthin the tramework of the invention, other

c othertauresturésthat it wauld detypogsitsis itb laglaipd iradaiet formit tr bke possible
t to [

(95 el B S s B B RS il SRR o o
a divergent light beam or light cone 3 to pass through the chamber 20 to as
great an extent as possible in order to be collected after convergence in the
light-receiving means 4 within its lobe of reception also fall within its frame-
work.

Figure 2 thus illustrates more exactly, for the purposes of clarifi-
cation, that the light-emitting means 3 can be considered to produce a some-
what diverging (say 15°) light beam, the central beam or ray 3a of which is
directed towards a point 21 and is there reflected to a light ray 3a’ that is di-
rected closer to the horizontal and which in turn is reflected, in a second point

22, as a light ray 3a”" towards and to be received by the means 4.
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reception also fall wthin its frame- work. Figure
thus illustrates nore exact!Py, for the purposes of
clarifi- cation, that the light-emtting nmeans 3 can

be consi dqfh%%egng@%%%a sm@ﬁ %3 g&%ﬂ%g@ygg can

15) light beam the centra eam or
Be rdflecteticad a poiat 23 and pinsfer?éd aisd lighttragse” tefHeemicads 4.
rected closer to the

li 3 i dj. -
Iush Bt B Riihe mmedns is Shawndefeaed s @t Zhdn
BRidHto t?ezsulﬁb%q%ehﬂ)g FEflécr?é’d ﬁﬁ‘thé % Qg\% '@’8‘6 P31 16

received by the neans 4. 2 2 JAN )
PCT/ SE2OO@IMZ%iIngﬁgW@ysmaISopm bestacted siredurstybb used

A her light ray 3b can be reflected at a point
ggﬁ'i%gggéansferred as a light ray 3c' to the neans 4.

A further Withhéfefencedo Figara 6 lsﬂmﬁﬂﬁa@d' tﬁaﬁ{?’\‘é\’@mﬁed fight be-
reflected at a point 24, in order to be subsequent

A8} Pe¥itits bohtiay Reasan bellawed gmeﬂe@ynreme paGallel and plane

Qb&ﬁ&rﬁééf \ggﬂgg ahlki%q a@ﬁsaaiajtq ﬁtﬁﬁ sregf ga G :%pcc bedfore the

Foluray 30 is detettéd by dtie Bgidrdcealing h?ea%htted l'i ght be-
am 3', W|th its ll’(% ray 3d, can be allowed to

reflect inheeagiaided @lthanﬂthmls kasedi upen giaped dpertures

%@?oggg?ﬁ&%ﬁ@p c#’&%'é S%Héém o R/V\Plp%eg although a

Imugtberrcﬂca]evﬁur@ Wmns tHe nliikbdrds iaCsrh 8B Aufibel Ndre to be located
.nvention is %qed upon shaped apertures 30, 40, 50,

i ersivalgiapdmderdathpaenp betweaen thecsaid dichtremitting gmmavs and
ahé Bﬁidgltgrﬂ-reéléiﬁhg rmé’énsa@%rn‘dlth% thé"@&ﬁ%ﬁeﬁﬁré‘ %eﬁe b8signed a

smal nunber, aré to be located 1n a
éﬂ%@@%ﬁn@@@ﬁtth@emué@vetthe abalityl o iofflet aeapldtpa@mm@ﬁ&suon for

S pnob I RSP O e B in TBE BBaer 20 105 peiher, and

twedrevii Will eapesditie t@bdbpt ¥s tr@qué&fh@rartéléf Hweoéﬁé}iéf@e ofa
dlffq n for _an exchange of one sanple of gas

9es Withimthe cirmber faianether samdplewhere it wil |
be possi bl-g,d ﬁe@@gg{;saé &AL bl ] ALE 2 d B8 by the inven-

exchange of a e of gas wthin
diootheallowing ltee refioldeffa sa@ct@rp@fsal alldbr theecHdmab®ez0 20ggests

1BAG 5o Sesibieto GrAUPslia St g CErabituzon to less
$HE9 BPkeSsecond, and preferably also to less than 0.5 seconds.

‘With reference to Figure 7, it is there illustrated that fhe aperture
has been divided into two parts 30a and 30b with a section 31 that is located
between them and that covers the chamber, the surface section 31a of which
that faces the chamber 20 may offer highly reflective properties. |

The total surface area of the said aperture 30, 40, or 50 and/or
the apertures 30a, 30b is adapted in a co-ordinated manner such that it will be
possible to cover at least in excess of 15-25% of the total inner surface of the

chamber 20 between the light-emitting means 3 and the light-receiving means
4.



that it should be possible to reduce the speed and
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the aperture 25 has been djyvided into two parts 30a
and 30b with a section 31 that is | ocated between
them and that covers the chanber, the surface section

31 a of whh@artiduat, itfispeepbded tHAhE totdPsiitic@ bf® of the aper-
ighly refl ectlveé)ropertl es. The total surface area

glgret As(hpﬁsg,p@rqf (@g’@b ipto ac.p ag@pgpm'yrba:j.cot(pf@iinated manner to
SRS E3ePRg, P50 OBt SOHLEH P rdBOEE e

excthedight-ehfittidgimehns Beandtiad lightretesing meansf4, tiherder in this
chanper, 20 bet ween t he Ii%ht -emtting neans 3 and the
Yyhto. iherate iefligcirgadriage Sschonsmand oo partigylantbe) eyiread surface
REHiSE2083/ 001235 20 In particular, it is proposed

that the total surface area of the aper- ture 30, 40

or 50, or Ofe Bdal,s\Blire aeat of the sailhppeduren3@, 40 or 50 is, in par-
o-ordi nated.manner. to cqve t ast |l ess than 50%
SEucaBShER if AR ol fvet 66R0 P! BRI Mnaseiiosat the
IdhambE 0 B&Wddn e RN s k| Ehidiivi

means 4, in order i6n this gm\xy/;g{e?@sl% ergﬁ%ﬁggtfﬁ‘eg%{vimnggmeans
suvihere Feunei thsuggests a eationshimthat fies cnoued 26596 f ace
section 30p. The total, surface ar of the, sai

aperture 3 ’8251%&91'@6“&?0%{ b’é’ratpe'%glf[ﬂ ’,4va§a€gt7e&q #d 12 al-
qbetheifusti@tish of heB¥sihnidift th #hdlsald) -
the cr:anber' 20 bet vve_e% the |1 ghté-sgim %m@@%ﬁgqg&ghgr%
tgentially sguarec erogsneectismmbut id shoulthbe dal@rginte ch@sideration that

S ts a | ationship that lies arou 25% Th
SR G B SRR the EReRuiE Rl i S Sigmeort of
lihedhvention, thethind i tthatpueposd of beingssbig toeadudetHe@action
sai d .aperture ?f .a square, or es- sentijal I%{ square,
HpE o2 gpp Ghalysii sysieahb@cgorting iy the nveption, and in this way
igderabi at h f ' and. sh .
PRSI 1 ik Bl Pk Ui 9 3RS i
i progiuiced by thayiphi-empittiog rieangp0r pose of being able to
reduce the.reacti.on, ti for a s anal ysjis system 1
accor di ng F'@u(?]é 'ﬁ‘fﬁ?&#?gg'h?t t&ﬁ@q%ﬁapﬁiqgr%éé Is pagipRad ene
t bempRite sitfe ¢t the YoosideB'dtlespklng. by the use of the
*active" heat that is produced by the light-emtting
means 3. FFigwe4dliystrates thatdbetsaid apeduradd impesignee one part
g& % %lsjgﬁezi'r%{i]]?sdoic?ﬁesur%%ecv(\)rﬁg}eeﬁ'nes Bélq%a%fbeter}\esélgg{eds tloq'\easve a
width that is less than one half of the major diameter.

Figure 5 illustrates that the said aperture 50-is assigned one part
of a toroidal or cylindrical surface with a width that is less than the diameter.

The radius of curvature "R" assigned to the chamber ?_Olis-selec-
ted at a light-emitting means 3 that offers-a large angle of divergence for the
diverging light beam 3°, with central rays having been assigned reference nu-
merals 3a, 3b, 3¢ and 3d, to be less at a distance "a" of the light-emitting
means from the inner surface 30b of the chamber than it is for a light-emitting
means 3 offering a small angle of divergence for diverging rays within the light

beam 3.
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that is | ess than one half f the maj or di aneter.

Figure 5 illustrates that tzhe said aperture 50 is

assi gned one part 25 of a toroidal or cylindrical

surface wigdid aisthatdid agtratedie Figurbay) édbect@nleaﬁghférs wnth the
The radius of curvature "R' assigned to the chanb
irgfegancersyraboktaa | i ght - emtt| ng neans 3 that offers-

geIa?nr ge awt—ﬁe,gé% i@r ﬁ?é&gggg %r t&ﬂgb%% Qf@; Wgﬁtl Iegrrtl]ﬁodlment
raetermg:m Rigrures alfste:am i8 tadagtécat@dcc%r thé atpertlueé aoaﬁ the em-

istance "a" of the ght-enmitting 30 neans fromthe .
%t%’éff'e%ftﬁ?%@'ngde nguteh‘la %Waﬂtﬂ&er %afhaﬁﬂpteﬂ foogover the apertu-

ré%m?ﬁé%ﬁ# n{éﬁf‘%o&dﬂtrdat%r Fibd %‘53”&' | angl e of

di ver gence diver in the light beam3
2 2 JAN ZGOWers\MﬁtBGMé)mQédﬁei%@VeaﬁéM&bmwleﬂot be descri-

%ai dj ?t. nce is illustrated in Figure 3, and ot her
eéﬂ'éJse atiththe reference synbol "a". Afilter 60
i's adapt edniRGANSS, tlﬁ@% §ileh @R drﬂgégﬁi &g&i‘tﬁé 'ﬂﬁ@rtsurface

according to Figuré 3, ter to cover
tuseddp &o baraeiamed aucltndehatrm lst—'abﬂmtb oBver taecsmcdi apgrttxre 30, 40 or

Foure 4 nd fi s.. adap 0 cover

Bt o Tagser 045 Pinidbesiani oabe apitﬂrﬁa etrtp'%egmette cham-
Mdrtay. s of the type used here are well-known and will
not be descri- bed in detail. In particular, the

present i nﬂiﬂtsalddlgbttﬁmjﬁm rhaans Srend thet mldshghf mnewld@

{88t 7 ard b B AR [obltBhat thel et ofing s Shombsr 20

(ds it m beehaidfiredt Bui flt%re/ o HOBIrRS &%@@npéﬂlé\niﬁgcmé%ctlons of
ber Ee sajd Ti ght-emitting means 3 and the said

|§Lﬁfﬁcerﬂt§é t—‘@Pngceﬁ%stﬂn dihe chamber 28rtecﬁmmb§yond the defini-
| Rsrpb@afedha thﬁel?Ujsin Q)td% 8 atcH tﬁ«?ﬂﬂﬁ%&pﬁ@l 1Re85s Stand the

has been de but there I's no event

_ dlgl‘(bwbcmgvmgeneem #om sheo Extensions pacdortig euthbasraBodififsnt shown

figrr_mthe%hanber 20 to extend beyond the defini- tion
"¢ anber 20, in order to attach the

|'i ght - em tTh&@ BRMASING t@'ﬁ)i;e\ﬁe!?ﬁ the | irﬂ UcpR! Htontﬂergsf'ﬁﬁédiment

4 in the extensions, according to enbo I ment own
i acqarging do Figure 12 of a filter 60a instead of the filter 60 in order in this way

to reduce the volume of the chamber 20.

Figure 8 is intended to illustrate the beam or ray path from a me-
ans.3 when its light beam 3" is reflected only once in a surface 30b with the
shape of an arc of a circle. |

The prior art is illustrated here, in which the light-emitting means 3
is adapted to project a light beam or a light cone 3" onto the concave mirror
surface 30b and where the focussed image of the light-emitting means arises
with high intensity in a means 4 for receiving reflected light.

Figure 9 is intended to show a first borderline case, according to
the present invention, where a light-emitting means 3 is adapted to project a
light beam or light cone 3" onto a concave mirror surface 30b and where the

somewhat diffuse image of the light-emitting means 3 arises with a high inten-
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reduce the volunme of the chanber 20. Figure 811%195]':2003/001233
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ans 3 when its light beam 3 is reflected only once :

By ; . & : f. f
slty ifa MEaR¢ 8 BERclififl It ERianE Bkl infirghie only wo
réfledtiogeturtaest omegfloewnspdintd sloadahtedirfaeeoy. ect a

I'i ght bear%hor a light cone 3' onto the concave mrror
surface 30b&fRs rthe reeeivest RagR) May gvesrinithis embodiment,
et e b o .. . Lot ensi Ly, i .
m_eants) Silg:‘r%tffbﬂrqlg‘cei vibngﬁrbe%gﬁs;et:dt {égdélqu gﬁtggngég;t |Cgél?&ém§q?ghe prin
icilesdbthe imvehbona first borderline case, according to

t he prese i pvent,ion, where a_light-emtting neans 3

i s adapt etrzllF '?%Pciﬁ“&j hegomes pegyrf f‘?fe%ﬁf@lerm%ﬂt?erc%frféﬂ%ﬁm”s that
Q¢ As8d CARG PYSctB iy Bt i
soms\ihat di fuseai“ﬁg%%ﬁ%ﬁét #&?@%@ﬁ%ﬁé&gr{gﬂ?ﬁm
@oirge fonihencentral gay shoeld L2 Selégted2iottie fod RCpProditbtdy four.
PCT/ SE2003/ 001235 2 sity,in a neans 4 for receivjng

refl ect _ed%f‘ Baﬁéeegi{ﬁsw\ieﬁ%/d Imthi: Pres Hiada S%Walﬁwbt beam or ray
ref besighed tsUhé agRsbeamr £ {e@&ér‘ndﬁh RPERfute @ tﬂ%ﬂ“ﬁg\/@iﬁror

surface 30b. The focus of the recelved I mage

isyrfiere Sihes bren adapiedito forsm arsmab angles"b"nwitfe attandeent line 9

. di to.th in- 5 cipl
0 e A P S BerE e Beate S poorer Tor & &
hi gher nunipgsargtulaefit RH §etionsta cahfalffdor %}?33 assigned to

practical experience suggests that the number
rtee light beam Pdveing adeptadhie econmechto paplighwdthcthbedirection of a

glgé%&ﬁtqgwet 8 %‘%r&tgH rthr%rugﬁ{)agé?&ég%to%ltc%g% Q%fl%ﬁ{ntgbsgtg'fﬁcgff& and

overed IS Ccas a cen

rthy suffac8asectionidfhe thatds dvatdd bkt e Ijht-eretirgnaesdns 3.
in Fi gure}I) througE_thg mrror surface 30b) has been
adapt ed t ol FOCEPHALIRG 2 3agiored fo the fighbbeamgs @ssignad a small

Upwidrdt s cdeMﬁé’ro%LHrqu‘?& FelafR P {AdHBRIERANE &halvihg, how-

particular, 1t is a question of a centraft line Or raycJ

Fvesisa vghusdot angletieal is glormbiawitBin B8 ngatidafo the $aid tangent
nect to or align with the direction of a 15

tangent line 9, oriented through a curved concave

ref | ecti ngAsstFdrRmefotdiaséd fighthie it 'draighit £66& iaﬁ@eg’ﬂgboth Figure

that is located next to the light-emtting neans
Thand &igurgl 10 imihessaid saeansed of teashdnpirgfiecteddight without any

I BRE RcidBld image of the light-emitting means 3.

One ray of the light beam 3" or light cone produced by the light-
emitting means, such as its central ray 3a, is adapted to be reflected a few
times in the concave surface 30b before it reaches the light-receiving means
4,

The number of reflections of the central beam or ray is to be sel-
ected in practice to less than eight, such as only two as in Figure 9, while the
number can be selected to between three and five, such as four as in Figure
10.

It is probable that the embodiment according to Figure 10 is to be

preferred for practical application since the number of reflection points for the
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upwar ds or downwards angle relative to the said
tangent line 9, having, how ever, a value of angf@ JAN 2007

wid o4/ rmally within 10 relative to the said
ta%‘g)gglt%lﬂ’go line. A strongly focussed |ight beRfTGE2003/001235

light cone arises in both Fegure 9 and Figure 10 in

the said neans 4 of receiving reflected |ight wthout

an di.rect and focussed inmage of the light-emtting
nEGhalbeamorray 3gicanthe eaghiCatialied byoa chagaingas ke angle of
D . Con e . h oas it
CRRERS, 'B df e bR b Bk 29585 1S dilaf ' Srom, the
t tuyedi suridoe 3@mcave surface 30b before it reaches the

l'i ght-receiwvin ans, , 4. The nynber of reflections of
the centr aIF'%gﬁwq@raqdalﬂ_ AL t"geﬁiggéq’ llustrataa ispecial case, accor-
PHmet ﬂoctﬂetpﬁ‘e_é@ﬁtﬁn%]ﬁl&n,ewm{% tiee! ﬁ@?}a%”gﬂﬁ@ gﬁ@%& ig' aHapted to

Figure 9, while the 30 nunber c
befajeetn untees sarall dngle of Bwiderce, theivalie ofith&iagglee"b" Bbing

bl B8 Al 1o he B or BERI BT LA bt GRAgor light

t ben@Brato afconthlE flifrGNstPAdE t
VO 2004/ 010116 PCT/ SéZOOB‘?g%lZ%%E’ g ‘Q@%’t%rtéfa di@gérﬁz @‘?Jge of the

r ightsemiting meeanss3 Risesowith @l high iblenaity iraagheanod foheceiving

a . dnci depce "b' of the central beamor_ray 3a ]
onFIsEA oG FRE Cp linciple BT e ToeitpB LI AoPR 6 reflection
3pbint&fgruhesceh@ablight bbadi 6r tay ended to illustrate a

speci al case, accor- 5 ding to the present invention,

wher e t he IRigie-Enshawnan enlarged drawirdnef the Ibcation of the light-

PLAL:&CE, || _apgle.of .inhcidence,  fhe value
PPl mERRE het e e RS 208 SnaSate: 1 0h s isTiesting con-
dedvaastiiface @0pen in Figure 9, a light beamor I|ight

cone 3' onto a concave mrror surface 30b and where

the diffusdl iSfligwndhatthe canteighhbeammy rapdads paraliel to the

e . e N _ 4 i
SR Moe % Fren Rl TR e oA 4o by ean be ohan
f gad tohavevositekl aut negativenfaves, wiereafigars 9 ehowpei phsitive

f%l the central |ight beamor ray. Figure 11 shows an
en é'lgged drawi ng of the location of the Iight-

em tting eexalsh Auetrate that RGLH Yo ;g(g%ibl%go :ét\gfn’ég the dis-

10 of the reflecting con- cave surface
skWGe 1 avith diffesenitresults) fog lighbremeption imtheSmeiass 4.
paral l el tonthe. nothing to prevent the application of the same principles
as those described above with respect to the locations and directions of fhe :
light-emitting means and of the light-receiving means with respect to its light-
receiving lobe.

The practical application of the chamber 20 and the image that is

received by the means 4 thus can be changed by the following factors:

a. the distance "a" selected,
b. the angular value "b" selected,
c. the form and intensity of the light source, and its angie of

divergence (approximately 15°),

d. the position of the means 4 of receiving reflected light and its

angle of reception (approximately 15°),
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tangent line 9, and it is clear fromthis draw ng that
the angle "b" can be chan- ged to have positive and
negative val ues, where Figure 9 shows a positive 22 JAN 2007
y/g IE gure 11 also illustrates that |t will be
P o change the dis- 20 tance "a" wi t h PCT/SE2003/001235
dlfferent results for |ightareception in the neans 4.
There is nothing to prevent the application of the
sane principles - as those described above with res ect
£o the | odBeiradiys aR4 oficHB@tueher e eurvature ghtected ot theg

%ﬁ@%@ﬁgﬁg& 558 f(l.nj r%l’ﬂ%c;gﬁtg‘%g}é{ ng neans with respect to

recervin "The practi cal

&ppl i cat i ahe efzetdred maﬂbﬁrse?&téﬂ@fﬁﬁ@apéﬁ(}fé Bb%r é)&enswe
recei ved ti}eat he neans 4 thus can be changed by t
diffusion piteasample."@ ok 9@s.di st ance "a" sel ect ed, b

bﬂe angul QH?Y&#ﬁ%P c;?thé%h%?ﬁt?éi"z(?au&?gnggn %‘é%?n the light-emit-

tensity o ht “source
tingengams 8 Will ppntmhutmmtll"lya tépyectiort fiew pmugthhlehah’ﬂﬂer 20.

msans4ofF ece ng refl ected Ilght and |‘s ngl e of
reception ('3'}5@'@2 tpé{v%@pqr@)oecgv% I$\Obop AteHIVe 1o the embo-
Zﬁtﬂéh&%@dlﬁgé Fhgtte3 Q%Zﬁéurezﬁ with é?ﬁrfﬁ@g @Jld@ System,
curvature or

he curvature. Sel ected conc
swha’ractbe BUEANso3 andf4 ar locgted ghthe éndd belosaisd betwveen two

Lpg ol Lh ture 30 f t
SR Pl ROr3Er SEH o s oA A e 3 ekt {he | ocat i on

Of the Ch&)‘("ﬂﬁér é’@lrﬁé'l%ﬁté Ovth th%’s‘é choftiE, 1y ’tlhbgr@h??%ﬂvé ¢oncave

ti ng neans Wi | contribute wth a convection
tswriagg 8 0bnie &ztmd@@tsmoewtﬂt guiside »f ﬁimwﬂewarnenepam'ehmt dis-

w of a I na nbo di ne ccor di ng
Y55 Blos R rieRRl W a5 Jo i B frebed i 35 fnemnes.
system Vi ehdane 3@@@5351%%% 4 ﬁ'ldtﬁéat‘leeoﬁélsf 8€a filament
ds or | ocat egabetween two lo parallel surface

sk @ IHY Y8 R QrARICR ERNVEres b dhallight ear & @oa focal point
h %ﬁ*féwtﬁténéﬁégmgﬁ?%“f?é%ﬁ Sh G v s o

t he rel evahite fiters30 eamiite kdicated fmther mtthée:hatrtber 20 shown by

ct with an o fix t nmeans 3 and the neans
%ﬁ@ ﬁ%ces“eat‘?fga@ mﬁ'a Hapirgines e volems %fttthchamber |

20 td MEBBlume that Figure 10 makes clear.

Naturally, the invention is not limited to the embodiments specifi-
ed above for the purposes of exemplification. It can be modified within the
framework of the innovative concept illustrated by the attached claims.

Particular attention should be paid to the fact that each unit can
be combined with each other revealed unit within the framework in order to

achieve the desired technical function.
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15 3g, a light system3h in order to converge the
light beam 3" to a focal point 3" and from which_the
di verging light beamor |ight cone 3a exits. The 22 JAN 2007 .
filter 60 can be |ocated further into the chanber 20,
shown by the reference nufferal 60a, and in this way
reduce the volune of the chanber 20 to the vol une
that Figure 10 nakes clear. 20 Naturally, the
invention is not limted to the enbodi nents specifi-
ed above for the purposes of exenplification. It can
be nodified wwthin the framework of the innovative
concept illustrated by the attached clains. Particul ar
attention should be paid to the fact that each unit
©AMMBe combined with each other revealed unit within
the framework in order to 25 achieve the desired
technical function. 30 2 2 JAN 2007 . 25 5 CLAIM 1.

1A Agas analygii érraafge@li@ﬁf&ﬁipr[éﬁf@ 2 cﬁiaﬂ%erﬁZQhQ@&ﬁéd t20n-
adapted to _con- tajn a sanp gas, l'ight-emtting

tag gar(lgle of gag; @I‘\‘BM’%‘E‘QF’W ﬁﬁeaﬁ@dag a(lght-frgcpelvmg@@eansr(g ) for
rb%&@ﬁwgthaﬁttthB?ﬁa?S@Qn r&dBEd ?ﬁ’?\%}( Qé'igr};h% sUcmﬁ glectronic

an electronic 1o circul apte
qirsuit k) ea@@ptﬁéansh thatshie abiaby HIWny;mfspeotralrm{arys@’@ andly-

e resence Qf a. s cted gas, or xt ure of
s%aésngdég%gg'g e %hg gesenggrpgla se(leée§ 98p OQ%XW(Q Al 9ases pyesent
ahasheple((28)), of\@a%rvelthm %Hfdf @f@sodr30e), whillBoy 3Wedced (BBLN.

t he chanber of fer ht-reflecting pr operti es

$ SRer e, the e rabehéﬁ% e[ ba)t-refieeiing peetiesskvibeahore,
t
S%Q?Eig#ﬁts e&gg?)gfe%[]oaﬂ% %ﬁ\%@)ﬁ%{% &ggﬁorqgé p(agaé)geagg the
gesshignadl owtrof dixe eadecmasmtaqaewhambyhaa ichgnibae (Zmngi assugned
%P )\(I%}éé]eds'%?aqp%) Iegt t raev?né% sg cﬁ%ﬁe@ﬂglﬁq ; gtggeis' %0 Iocated in

the ghtimbec betwerg saitagist-rtingMaBAs { B Ariesaili MightRlce gy
sai d éganber &20 and/ or one | |Cg|ht -re- flecting

BERFSEY Charpfler fhaj the saidichAaTPes 2 @) ntHer ene kghd-re-
fRABYRBHa D o CHE YRR RFe a%.é'i;iﬁé@ aneléﬁ@%ﬁe@ U %O%W%?n

said light emtting neans
quUrged shapeeicausigg Pesave gm)ie biefaiesrs adid lgheetitting (82ins (3

/are | o ed ext ended
%{bd\é,éé rl}l&lgtgrre gﬁﬁ"véhringggé 4, i nagp (rféxj' g@) (Proapertures
(I3Dgh3@b)es/ere/iongtadeanencﬂe® betvedntdad ligraighia PRl huass (B&hd
ned. a size n ongj t udi nal extent t hat
7 R el o endred areriors (31 g assiones a size
amd idhgit8inBNSRBAT thaPbf@RUr&kchange of one sample ("G") of gas
within the chamber for another.

2. An arrangement according to claim 1, characterised in that the total sur-
face area of the said aperture and/or apertures is adapted in a co-ordinated
manner to cover more than 15% of the total inner surface of the chamber be-

tween the light-emitting means and the light-receiving means:

3. An arrangement according to claim 1 or 2, characterised in that the total

surface area of the said aperture is adapted in a co-ordinated manner to cover

AMENDED SHEET
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2. An arrangenent according to claim 1, characterised
in that the total sur- face area of the said aperture
and/ or apertures is adapted in a co-ordinated mann?rz JAN 20
to cover nore than 15% of the total inner surface o or
the chanber be- 30 tween the light-emtting neans and

the light-receiving: neans: 3. An arrangenent

according to claim1 or 2, characterised in that the

{ [

e ataa hel A rad o (R B e ar b Bt emit-
20@rmeass laeddhe tight-B0e4vofy meantot al i nner surface of

t he chanmber between the light-emt- ting neans and the
l'ight-receiving neans. 4. An arrangenent according to

c4 aAmakangepient aceBRIMFIEAAREY Q%rt?:hg’waf'mgée& M FHat the
surface area of the said aperture and/or apertures |

Qe sHEfaee aren ef thepigopsiiret dnsd/onapertinea dy ad;ap‘téact@cof/er

| RSO 10 1P shhacd LN A e EER TS, i
chaans and thaligiet eceivid maahbat the said aper- 10 ture

is assigned a square, or essentially a square,
cross-section. 6. An arrangenent according to claim1l,

i gne
f%aéﬁgérgdg%gﬁérdts%lctzg%né Por%ﬁg gsgacétéﬂégde b tf%?@‘!egﬁg aper-
adrelsrasigitedas squaliengr Esseaitnllym]sqwharaowsed@d. in

that the radius of curvature assigned to the chanber
for alight-emtting neans, that offers a l|arge angle

of. Ah\@*fa]@éﬁ%rft@cc@rcﬁh & (Qél'i’fg 1I bﬁ&‘ltacl?@ﬁgéd ISth3EIRCLAE aper-

to be less than that g¥or a t-emtting neans

ofRISi FRgigneshigl oneapifoar Sjﬂe%llbemf@mg:@ #'square. di ver gi ng

l'ight beam 20 8. An arrangenent according to claim1,

characterised in that the radius of curvature

aési‘\grﬁfcbrm@rmm achariey tof daima 1| clgatacteniséd mothee®@sradius of
e .of |ver ence for diver

t f f
| ket ShdoRed | Sl $Or 2 Mo ESMRESS mensclhebote 2
dnagmn@ecaﬁ divergénd@or ardivdrbing IWBéaH WRdIEGeq Y5 ba8GSss

of the 25 chanber than that for a light-emtting neans
of' PB AR adighl-Pmittiag eresms difiesing yemel angle of divergentetpr a
| §igh arrangenent according to claiml,
char'tg(l:rfb:ﬁnse a|n‘rp1‘nt hat a filter is adap- ted to cover

the said aperture. 30

8. An arrangement according to claim 1, characterised in that the radius of
curvature assigned to the chamber for a light-emitting means, that offers a
large angle of divergence for diverging light beams, is selected to be less re-
lative to the distance of the light-emitting means from the surface of the
chamber than that for a light-emitting means offering a small angle of diver-

gence for a diverging light beam.

9. An arrangement according to claim 1, characterised in that a filter is adap- |

ted to cover the said aperture.

10. An arrangement according to claim 1 or 9, characterised in that the area
of filter used is adapted such that it is able to cover, with a factor of 10-25

(1/mm), the said aperture, relative to the volume of the chamber.

AMENDED SHEET



10. An arrangenent according to claim1 or 9,
characterised in that the area of filter used is
adapted such that it is able to cover, with a fa@2iyan 2607
of 10-25 (1/mm, the said aperture, relative to the

vol une of the chanber. AVENDED SHEET 2 2 JAN 200 27

11. An arrangenent according to claim1, characterised
in that the said light- emtting neans (3) and the

said light-receiving neans (4) are |located at the

ends of the said chanber (20). 5 12. An arrangenent
QCQH g ehierf a8t &ding ©NAERTY e&haﬁ%@tér&éd“ﬁtthat Heaidlight-
l'ine or central ray assigned to the g beamis

ead‘alpgedeams Gomnddbe tsaid ightdecaidng om\ear@f (4 arealogeied atithe

t h ved light-reflecting surface and

el“ﬁ?éjughe S? hé%\bt%rg%of surface that is | ocated next

to the light-emtting means. 10 13. An arrangerrent
according to claim 12, characterised in that th

Re Ararangement asspiiedita gaimd. Fhafacterised lrsthagglcsﬂtéal lige

ozn%ln rafa la%sf |e6ttb‘fﬁe tttgkean?%f gdaﬁtécﬁ‘%eénrlnéd??o thedirettion

arran according to claim'l
aﬂaataagerairlueddrougrtmaOnctave cureed hgﬂt—reﬂe@rawrﬁgane@nﬂdhrough

thepspidior s Safd odiganen ane faflelfodmins " *°

according to claim1, char act er | sed in that a strongly
fo- 20 cussed light beamor |ight cone with a diffuse

13dgeaangaieent apeording ta Flagn te. charactenised in hat e cential
|lﬁ%a£k% nAé)d tgfthé (ﬁgﬁf tyéé}‘g id Sg% ﬁéoe% S c% %pelat/% to. the said

nment according to C erised

'ttahgénttlme.l i ght beam or |ight cone, for exanpl e |ts

central beamor ray, that is produced by the light- 25
emtting means is adapted to be reflected a few times

w AM8rreRGSABAL Stordifg to BRAMIMEod 12, idRaraeRsised i fitat the
tht -recel vi ng means. 17. An arrangenent according t .
fahiing aseiapAte the ket beam Bassigned Ammfaive obangle Within 10

l%ﬁe;tlv%ctBitﬂé‘éaidstaﬁgéﬁCt ed to be less than eight. 30 18.

arrangenent actcording to claim 17, characterised in
that the nunber is selected to lie between three and
t]évﬁn aﬁ%’ﬁ&'@%@n HcEc%rdlng to claim 1, characterised in that a strongly fo-
cussed light beam or light cone with a diffuse image of the light-emitting me-

ans arises in the said means (4) of receiving reflected light.

16. An arrangement according to claim 1, characterised in that the light beam
or light cone, for example its central beam or ray, that is produced by the light-
emitting means is adapted to be reflected a few times in the concave surface

before it impinges on the light-receiving means.

17. An arrangement according to claim 16, characterised in that the number

of reflections is selected to be less than eight.

18. An arrangement according to claim 17, characterised in that the number
Is selected to lie between three and five.
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