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WO 2004/ 010116 PCT/ SE2003/ 001235 GAS ANALYSI S
ARRANGEMENT Technical Field of the Invention The

wonresdeilsnvention relates in general to a gasPanaEy®B/e01235

arran- 5 genment, and nore particularly to such an
arrangenent that conprjses: a chanber, surroundi ng or
containing a gas sanple, light-emtting neans, nme- ans
of receiving light, reflected through the walls of
said chanber, and an electronic circuit, where this

C u I's able, anong ot her
Gﬁ‘gt)\gﬁg§s?g?§%§wﬂ%ans of spectral agal ysi s
of the received light rela io tive to the emtted

Ilght and in this manner determ ne the presence of
hnicah Céald ohthe lovehtiansel ect ed gas and/ or mixture of

The oai d o BErentRiERiph et ndRhaatb Hies 4t i qran-
ﬁ?mém aHd fnderesparticwatly o 6ach aneradgefidht ithat cfdmm;é'st
|

ch are to reflect emtted |ight, such as [R-Iight
1chambery guiredndingor contsiniagisgaesamelee lightemitting means, me-

I

AL LA, RARER Ry T JARBY G impgr anc an
oéléetromic ceayiheharedhisrcimanitds atjapnedrstumahat it oo atblbeamong other
passage ?f Haqs salsrwpl es into and out fromthe sa

PRRRGg. 0 alabss Y Means o apgchn ailysis PEiaraxeaes light rela-
PtﬁféﬂoQHé%’mlttéH'ﬂ RE, @R8Nk th@‘fﬁ@ﬁﬁ& t&nFh&%nhe Pr éi&rl&e%’l‘%nd

analysis 20 ar angenents t use of
t¢oceptiatibe ot asslatted gas @ndéard"epdwegnﬁ@ases of pesbeat, occurring

ned a. |l nd _n ow | nner shape, that is, the
tagttad% mft@%i’vﬁﬂ%ft%ﬁ?@'@ﬁé in order to offer a
requi red |FgterRRirg, th@qwétﬁibrﬁ@ ased ¥ t'h%dsd%%gro?mk for-
| ength. The said aperture and/ or apertures are thus to

beef ydtir theehambes which aretorefleekemitted lmtcmmt’b@s IRefight

SR S S o

such that Fatrsrerse! ihelaregigement rehairéotRe ks aéid%ha%ber is to
gas and/or the conposition of the gas m xture wthi

tWEerstXseﬁ@ ORg QJ£everalapertyres, dor T@&é@séﬁﬁ of gas @gmples into
dild Uit Pim tRORBRPALIBHEL RSAANY Fith e Bld SATFARKN s gg

conposition o gases VVI

sanpl e endhqmtﬂcmhjar dhe posdemt maekntion rélatescloagduty gas/dhalysis
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arrangemen s that 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.



The said chanber is otherwse limted by a nunber of
interacting wall sections or surfaces that are to be

wee@senille as a matter definition, be- tween theCESEZ03/001235
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light-emtting nmeans and tt}e said light-receiving
means. 5 Background to the’l nvention Methods and
arrangenents with the features described above are

previ ousl YTHe i@ chanrbatigrbtlereisediniifery Bh reimitsesh ofémtegacting
For an accurate neasurenent of the occurrence of .a

yelesacliang 95 sUHABP thal@re & be PRPSAN @s amairiedefiyiione e-
ft\%eﬁltr?@gghtligh%gﬁwnawfaanesna h}?%ega Ilg'h? r&m.he%%sof
ure-o ases

as an ere
requi renent for neasurenent paths of dlfferent

| engt hs, co- ord| ating within the chanber, where one
&a QFHF“?J@I? H\‘!Sé'gggrrent paths are required for a

sel ect ed sméthoag éfﬁ‘fdxér’r'ér?gé?ﬁer%%\ﬁﬁv th@rfeafmss AEsSHERS Bove are

of the sane erent” measurenment paths is or are
pequibugy khownainsesambes of éléfemtmsbmﬁlmwis ure of
gases. 15 Thus, the use of a

W be r AT ERLeL el MeRpy B BE tap SR e A1 Selegted ges

kIHAGY efévéctaaaﬁw@m'g%sé@ ahd/oP et & BafeflidhedQlrensdh o the con-
measur enent paths for the associ ated purpose, rel ated

taentriatjon Oif efgascand/ar grixtare gf garssy there taises @agguirement for

PR RBrEn SR SKAERans otichng. caforti o BBl ERE Bpprgoer,

(vﬂ)erelcﬁ\ead)rs@\{éfr@i\/swhﬁhﬁaguﬁ@mrﬁ pathieasueqoked $oit Msélected gas
require relatively |ong neasurenent paths for the

azfsmmlae@d 99@?90%@ on oAsETELOt e SABe O diferepgpagurement
SRy ERlRRe forh Roind b bas iR cbridsREe:

refl ected 'H‘]Uﬁ,lml’b@USefofbl fnespmmlp!leewhtcham& benefarced to as Prin-
surfaces a nunber of tjimes that hasggeen sel ect

VilRlR (Pafie pesiiausly kngwnHer measHEsmeRis ?@%Htfeﬁskaﬁvelwhort
Ghe§Eurbmdni! p%tl’{%‘ﬁbrttlﬁ’e %EE at%@ ?n%r@ JeRicy tC} F’gﬁé}g reflection of a

measur ement ' pat VI 0 one ski
aatttmtumethateleedsmmﬂgbomepi@fp!aeae guijes.s i nt ended for
an applic accor ing to . the e con

speci f i edaﬁﬁ%\ﬂé 0g P&@Cg’;&% q ﬁf—:‘ﬁeferred to as

Fi”ﬂlﬁkﬁﬂ)l@'(B) (@)alsog;greﬁtﬁlsw RSRM fdrﬂﬁ@é%dr@méﬁté that require relatively
herefore, for reasons of sinplicity, be considered

dgng @Il%asekﬂelpenhpaﬁbal foy thevagaaciated purgose, seletad ledhe use of op-

ARG sfiecsly SRR pitiors EpREs Vindleby tdlh PRERESL i the

Fold df@a paiht lis bhewed Y& bbirefledted abrurabessitinéd between these
2004/ 010116 PCT/ SE2003/ 001235 ]
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 specified
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-



3 ered to be related, the contents of the
I nternati onal Patent docunent WO 93/11418

w@ boveraiad | onal patent application numnber PCT/SE2003/001235
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PCT/ US91/ 08822) can be nentioned, where Figure 1 of
the said patent publication is also given as Figure 1
of the present application, for the purposes of

idrb4 $6 batrbRbed, 3RE cBAteHls Bf ARl FRhont dxgcmmmwt wo
which the present invention can be considered t

1934 +t118-dnternational patant appligatipadusnber BGJMS_W@&@%) gan be

1 t
e fpeps Pt BB Beteff BRBRRIRHTS djtfived as
F§Giest 6f Ble present @;mlﬁ;dtloﬁtfb&tmi‘lpurpbsbe of Hlll}:tratim vdriccés an
has been assigned 1o four, inwardly facin

|laxgmple of teghniogysen Wzﬁ‘é%‘sthFZJZ?S%&té'ﬂ‘&m@”t @ be caaspidgred to

'Hét%seoder inthis way to allow the tube to function
as wave- gui de, adapted to lead, not only directly
but aI SO f}d)éﬂeQMmgseseﬂbmbsedlpfaQt\an&)mw_oeill\(éﬁ)ycngtaming a

(@SB, AU R et mct%e'vd: b & GBI Ss Arangement
Whhfcohsi&th ©F b )&é’l’?d":%1 G b’é”(‘iﬂ‘@ﬁﬂ%ﬂlblﬁlhbs'b@éﬁ aSS|gned

produced 15 wthin t ellgt beamareto pass throu
tfbar dowamin Eting fightreftectjng sutfacegm(a2) assignedda the wa Is in or-

A0 vy @Al hettbE th fuptton st WATRSduide, adpted fp lead.
tottdHly éi‘f'éétm o fd]l%wu‘@féﬂéc%n tsomentiat afergibg light beam

(21) and neKe possible in this manner the slow
persigh eony fion Auight-emittingineante0d te pydeieetop ohHtgegaying

(rBnE B Wih 283 BRte el Rle A preRE TR produced
t\pRminGhd Ilghﬂﬁéﬁmta@é 30 pads @nrba?ﬁ tiesItohtanedf samplecsfl das.
(10) by t use of a nunber of snmall sem - perrre- abl e

menbr anes inZBrticdar, arpemapdinent imshewn hese imwhighdapmber of
oﬁeﬁé}%{t% ra?pserturé%1 %r QH@"HJ%S% & Iﬁgpf?éd Wﬁ%gsq%d"e%"&rthe

ne aper ure In reveal e
pasalis ottharextdmded tubef (21 and mal@pdxtmbleon tiicis marsiatritba slow

of sanpl e one ts fromth as can be evaporated
cprssrgery SRTRCNla MUY ShoHa g oS b R gy Jhses
'ﬁ‘lté QnH%%t%H tHelcel ({19 erature that |lies above the

dewpoi nt tenperature of the conponent that is to be
eval uat ed Parttcﬂemoftsh‘eobe aad glust, tqﬁbtze(gzre)aterzbam@ 1 micrometers,

particyl ar desi veal e a

R e tiida T SRl M BG4 iBedt oy RRefBr Sl S perme-

eé(@l@' Meﬂ'b?éﬁé@(ﬁ&?@oh’@sb@h’dmb lim AGmbver k@ e AtabePBf apertures,
des of the tube and along its conplete | ength, ere

eaad] allewimg 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 filter.



is provided with one filter. WO 2004/010116
PCT/ SE2003/ 001235 4 Ot her enbodi nents al so belong to

w0 b@4prilos art, where patent publication PCT/SE2003/001235
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US- A-5,170, 064 reveal s and 4descri bes a gas detector
based on infra-red radiation (IR-radiation) that uses
a chanber, which has been desig- ned as an elliptical

or elli psm%@k ehffddifbhRthIS béERAE to thd PeoehH] Wﬁéredpétent
reflecting surface has thus, in a known manner,

faubticatiarclS-Adi, 7t0,8A4 ravesis and JesePeDH3i0aS. de@ﬁ%tof B%%ﬁd on

i P ) R R ot b oo
'rﬁadaéﬁlﬁrﬁ%d |@ak3@1‘élﬁqj>§bldéleem3mgwﬂaice i nt ended for

anal ysis. 10 Li ght - emttlngrrenséa% are here
ocat ed_ atThneliBFoigAEeAIBEHN S , N3 nown manner, a

| ocat ed at t he second
f%%cglggtﬁwéﬁ%%%@ﬁgeﬁngngrrbers or cells (2, 4)
ar e di vi dediné focal paatt iotdeatedoyithin a eharspar @bt ingirdert therein to
15 Furt her nor.e, e yse ti nmeans,,f or
(bt BBnET S5 PBE Sl Saniier b isanied P ol al becia
We ,@tehgggqlo,oéhegfggcal spectral analysis, such as
which is reveal ed and descri bed in patent

publ i cat i ddghisemitting sERN6d24) #st ere lpodied&tanerof the focal

g T il BaRus R A% Ry BT
l@sat@dywi thin a chanber, and where the inner surface

of this chamber has been assigned properties wt
h| gh ref | ethefive chamberger celis{2p4} @ﬁec@:wts#ed fqu@re@CMther by a

e t the light-emtting neans is
qs@gf%&thﬁe%ﬁkg I i ptical or ellipsoidal surfaces and

I nt er medi afFgritmeransresthel @sees!, det@ftingmeades for thet delectivedetec-
to be able to focus onto a Ilght-@gceivin

. .
vian ofbeaqﬁ%@abls:eorsweeslyrmom' ik OB D HaAl AnElysS.
" QIJHESL Widk Bitfioh ISY@vEARARAY R CRBEART PRI pRblitoras.A-
cont al ne I n the sai , | a nner

r4687&DH3t o frequency, and where a conpari son based on

eaueney R ety 508 e e b B v

dgérﬁ:é?tle%’wgﬁq ggﬁlljéé 8hh MheAR of MEittiIRANFratie8aighs, [66dted 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 ellipsoidal‘ 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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red in order to be able to detect not only the
occurrence of a gas and/or m x- ture of gases, but

w@bkm@ae/otamidreasure the current gas concentrati onPCEAEE2003/001235

2004/ 010116 PCT/ SE2003/001235 5 If the features
associated with the present invention and the nea-
sures that are required in order to be able to offer

rapi d readf ifebtures abosciatedomith dnapisscnt Aveatigeard the mea-
of the type described here are considered, then it is

suies thatiare seauiredsiavasdal torke ableds gfferganis reggtion-times for a
kcﬁagcéﬁé?%é bﬁ%ﬁgéﬂen& B1et fﬁpe ﬁgﬁgﬁm#%@ P%rég%%e&rﬁgdé?éa,l then it is

revio
itne thas eakime sewral Inewasm;esah cmdergﬂsreduaéyséamn times for the gas

arr ement and in order to reduce its reaction tineg,
ar\"é?ng 3 AfRPrEYIUSHHKROWR) create the conditions required

with the afu,of ﬁs&@@ro%s/' RhdWr, Vi§ 6rdé}CtH'|H&%§E? e 80ty of a

at the side such that a'gas fraction for analysis can
lgastwwqiym@edaolemnb and |marderft0 asadw&iltareta;mmnglr@aéhat it is

f t ft { t.h

e T Bieaie HAESndifis Rl e fuathihs deRgrall Ghven
NRfssheAEAranddd hbthal side BUSHY tiitd yakfiavion fordnafid &h be
application of the chanber for a gas analysis

erem@@ﬁﬁhfrom maiaflawranshaliawieg @ap frantiogaftar ges frasdion to
ik v SRt el U] o8B WA, bl gt gotve

measuretghtess a gas or a gas mxture through a
chanmber wit hi n a gas analysis systemleads to

syst ens bdf ifgAlae Ree\deusdy knawhitg @llowtbe application gf the chamber
t

PPRAEE e hoRanBhR SRR o, Wil I 5264 ma

i frovalilbdetdrmineathdi reactiorotimetabtaiasd. i nto the charrber

Such a systemis denoted as a 'passive tem
the enbod uss of V_a%%usaw%%pggawwm@m%f@em bifss a gas
Ly R DR o foc R A Ind s sy SonfiBads to

ahehesysEms Beinpuds)oted aisé'acil\eﬁrsylstainst he small hol es
25 forned trlbu edaon lines in

a1 1 Caive G55 anaRileitaie B Bfko kitiin Inlubithing fRgtgnef gas

serahixfurgast giﬁééb)i'ﬁbﬁdé‘d FRHARIRES isblldwed lva BRfuslinetd Eass into
eval uate de changi ng average val ues.

rtegahasipari ﬁ@cm system is dﬁlﬂ@t @ hRassiYsy Systai.
Syst ens 1 e\/\}ltﬂ%b@nﬁod%@ﬂb gle&ég thﬁsgeérpé}%emerﬁg With the

prior art,
features descnbed in the introduction and that as illustrated by the patent

publication referred to above, WO 93/11418, 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 be 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 prior 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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30 specified in Figure 8 in the foll ow ng description,
in which the light-emtting neans produces a

walrooeogamé | i ght beam or |ight cone, and wher ePCIISER083/001235

light beamis allowed to reflect froma concave
surface, and where the |i gﬁt beam WD 2004/ 010116
PCT/ SE2003/ 001235 6 in this way converges towards a

e Wayg:dméfg%g‘t@mwseaIregéw.nbeagans fmh@I #§ht Beam, in order
create in this means a strong &lntense gge of t he

fo greaten this meansanstrong {intenged BRage Pb S8gingneans.
W th the py ﬁ%eﬂndltﬁﬁgr%ésgeua?étfv\/ﬁﬂriﬁé egﬂ mdehhﬁ@%r@%onsr

seen that for are atternacor Ing to ur e
dered) itcan bedeshrthbl fer écreﬂeetem patbera azicotdieg to Eigure 8, an un-

SRR Ele el SRpo e O neHIGhE SadcR: s Fmashh the patHtor, SWhile
e ﬁ{veﬁwﬂmﬁ %ﬁrﬁb a@rbe'ﬁgqga;séd‘oﬁ PR EERAGSRY refuirkBen bidBHto form

source in focus, re- nains

dinfifmage. initbe Detectopof the hght sberchy whiah, whiledeinigin focus, re-
Technical Problens If the situation is considered that
{pRN é’(':fﬁ"f‘ﬁecal eval uations that one skilled in the

arts nust carry out within the rel evant technical

field or area in order to be able to offer a solution
iResaription of the Mresent nyendiomni cal prob 15 | ens that

3L ROS g are not only an initial necessary insight
i—%ﬁ@i—@%ﬁ@or nmeasures and/or the sequence of
steps or nparUsiRfatibAad c@ﬁ@idérbcbmat theerechhichl evdligatichs that
necessag choi ce of the neans (singular or plura

gt skalles! indhgiartsamust easry oﬁbwﬁfamtbwrﬁlgvaréfctﬁﬁh@aal 'feld or area

Eﬁ %Pé%hﬁgﬂled( %Effer\g' éc&gtfcﬁ’ﬁﬁe&ﬁe BPS%\%rﬁl’ off nﬁﬂg%al prob-

eve prrent resen |nven

e thanan@h@assemg at@ ﬁot)d&rhlwaralhttl,al hbessxiaoy ens@ﬂl @itodke steps or
t hat which has been descri bed above andgjﬂo%rtlg Larll)(/
iMeARWYEE i Yrih@iSeAUERES Pf‘l?@pﬁaﬁrirﬁﬁ%ﬁure% o be taken, but

RHEY bcr?édeegaéo%r%%éel&ﬁ% méags gﬁhg dihy ot ﬁluFfﬁf‘{Hé rd  Ryuired,

significance’o and he a ges associ ate
dheathe g‘pltolwmgl tgchmiioab beobtemssshiouéd belith respect teetis, relgvant
scht at horter reaction tine canlnthls way be

q_ﬂ)’ prBeRiRfne PEesRl MYENlODi s system i s used
W t h' n d f\?We?Nor%Rférin@%hé%ﬁ)r%leﬂ%réfb?e Shcld {HalSvhich has

according to Categor ' 'passwe systerrs are

fhﬂerydesmmd atma@tano{ @ar@cglaglunm psaetiatirywib the demational

PRERITREERED S TAOT PR AT 1 RIsE 10 eofleBngp . and

nthéipaseadds, asﬁ@@naﬁé@wﬁdv@rﬁa&ggﬁhr@%@hcﬁlmb@m%hﬁ the conditions

Crregfllitrlecri1 %utch ?hgtog ghct)r!teornrséagﬁc;n 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 wili 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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30 quired, for a gas analysis systemof the type
consi dered here and when using the concept of a

waneoguiede, which will offer an intense opti ceCT/SEXYNH001235

that, despite this, is a giffuse obj ect, wi thout
requiring the use of |enses, where no detector is
requi red that depends on a sharply focussed i nage of

tdoRirdd, %Wmém ?Q%t/ |9]tgﬁﬂﬁleaﬁ§/n§§?é¥?3/r A8 EGSirenieARULE Blign-

sonethl in turn neans nodest or no req urrenments
freentawhd mntgm prowfsiestropyst siabilipyr wiith mepbtmlseat impacts,

bbb Ba'svlid*RE fond. SotiRlon bBREHS misH AR i
torastidedes of mairtengin@s; tsuch thatiewif b@pbﬁll@léaﬁ @ah&tﬂ@ the light
that it will be possi ble to evaluate the |i

iinieasity rglated tafquepcy r%tﬁmmmng MRans & eﬁf@dd@ahgs a
WB{I%ﬁcgf {) @}Egggg%‘ﬁd @ithd Iar aﬁﬂreOforEé\?éJrH?{é Lﬁ{% g?@r‘iures,

ur e, ors l"arge aper
mlgymeidottbe tcherrxtnlea,nb@rden in tblsd/eay tmbe Iabte toaoffer dhdeonditions

(’J}gb&'&é‘g fé)fg%gﬁg%:ﬁglg@%g‘g%éh ?&EFSJ?ﬂg’eéw flgresg‘dasfﬁor:{pﬁpégg% gases in
4 @indiateRiroiNB /g8 tiftoSatd Qﬁ'tnl%rﬂ%e IcRBMbRP foraHE ff)rrn%'ﬁon

the chamber for the formation 10 of a neasurenent
\Lﬂlmmreasmar@ernwphmne problemlies in the abi I ity to

;g 2 IoiciSZt é(rF {5 gg{férﬁdf)qfsdn e PH@JFe Offg\ﬁ/ ﬁ%n%gnlflcance of,
e éd\@mag@stéysacialt@i GRBNBRAtING Y B IsRAp @%Bnﬁ&aﬂ\eacondl-

spectral analysis related to fre- quency can take
moa@efvlmm fthe pRamber wauiedsiushdhal spesitdl mnelysis related to fre-

5 S bR AR B R S i BB 6 s

rfaéé§wlithd1 ﬂheg:ihbmb’ért lestvdietithe pighbERittihg ffedry ditPthe means of
ability to realjse the significance of, and the

d&Oﬁ'Ht”@gr@;f,leﬁt@gd'Ghbt ed with, creating within a chanber
the condi tA c,ra? I'BHI%‘E n%%%ﬁ tﬁ%gélh )Ito"\‘ﬁgl %ﬁfﬁﬁ@l‘ﬁ%ﬁce of,

to make t he rel
sﬁmmad\mmagelsl assmieihed hﬂhacnéatuﬁg amtha‘pa ichaner the conditions

o A B o e 2 SR e
tflog kSl R S TSPIBAGS, Sied 0 J0A0% v

edﬂﬂned)setabon @ésuﬁace thaat 43 griemtieflipsaaltsd, @fat least etslsentlally pa-
n es .associ ated w th [,] o t he said chanber
“?al &‘ %'590 RBE ?Br%%%%m&ﬁéh?%@ gn, between
t he sai d | T thers liéd Adecacd problehhR tRBABRItP o realise the sig-
receivi ng reflected light, and where a surface with

dufieance 9fopnd s advrniages apsociateduth, allewing the &améchamber
8B ASsi§hu §'sdfmettdt Rurved 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 problem in the ability to realise the sig-

nificance of, and the advantages associated with, allowing the said light-emit-
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ces assigned to the chanber, forns all or essentially
all of the light-reflecting surfaces that are

WO egpaioriade whil e an aperture assigned to the cPEIBE2003/601235

to be 30 oriented opposite to the said concave
surface. Thus these lies a technical problemin the
ability to realise the sig- nificance of, and the

ARG INE AL IR BROGAB RSN bhrecivityeldctdirlightitél be located at the
[1ght-emt WO 2004/ 010116 PCT/ SE2003/ 001235 8 ting

ieeds of dinel comcaves wifageaniéhinthe sbambenthatds Leed.ed | ght

to be | ocgt 1. th of. v ] o
wthin tne Ehfisel Ppilsglied M8 ARy o iHisBifi signifioan-
Wesef, Ah@ thd adidrtagéd hsdotidtednait, istewinethel Gild peraare ereaper-
of , and the advantages associated with, allowng the
dures tafhererigniedin asiidle pafrowaxtent, petwipgniiespid ﬂga‘t—emlﬁmg

j et en q\%é he said light-emtting
mg%i&zﬂ@{ﬁ%\éuggpgﬂhcgﬁ{?ﬁ ecef&i’ ng nmeans. A techni cal
pr obl em alfstechnieal prolidra adso lied in the abdlity its esdlise the significan-

[ i fi - f, dth dvant i.ated with,
Fergwpng fiedientates greeniaied iy algulnc hecaid apsatis g be
sRyedN siddAndhrPEkBAE 8hd 8 6r_féﬁ‘ﬁat{%llq'\| thaPiiiEsTér 4 AYidl"pas-

"pas io sive" exchange, primari rough diffusion, o
sfived exchphge, eriseaniy throuigh akiffudiom of a coropleiasdepld of gas within

t I et le of Thus. there | i
BE SHAE B GHIOHPE TR BRTPIS 014 eal f se the si g-
ni fi cance Tus tABR: lidiPa AbIRISAPREbIBASAGNEtRAiItYG Foalise the sig-

allowing the total surface area of the said aperture
diiganceieand thesagvarjagesiapseniated viths @llewianthedatal surface

THBR 4 €558 eriBE kARt i 8l i, B oranatea
Irhahieretai dolvengon@ &ien 46% el toiinnee sarfate of treacisamber, lo-
technical problemalso lies in the abhility to realise

tqpded pghyaancihg-lighkeptitting fneans and g ighizecayingcngans

with, all ow . . S i
aperiure 0o RArIE phdiEin S5 188 iR to rSitANE significan
ccevef, ahddlse adeantages @%sodiatddewitint alowimg the totalfsacfacefarea of
the chanber, |ocate etween the. light-enmt- tin

B8 S Tire D B ACARIERIY - OIS TiATder e PV lgss fhan
LAY &R tdRAIARhEM3irfadd S B! dhaimbdrOlotafld S&wided thé Yght-emit-
nificance of, and the advantages assocliated wth,
dingomieags ehd thelight-regeivingemeansa of the said aperture

L9 Pe aaphil her ek ERR0R AR et el e sig
| hifldncBfl bhd théBavaNntages bBSodib@twith, efidwitg the R 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 also 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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assigned to one of four sides that are assigned to a
square or equivalent form 30 A technical problemalso
lies in the ability to realise the significan- ce of,

%f%uwé%@dé(ﬁ@ﬁétﬁﬁ) eSeHdmbatnyt fssmaeRnhas kit stlected for a
g%ht emtting neans that offers a | arge angle of

&ehutiog mean%ﬂmt@é‘egs Aqarioyhange ahdivergenee far ds glivergent
qf rﬁ%%?rg' the conditions required such that it will be
e 'to select a radius WO 2004/010116

PCT | SE2003 @thical p901§1érrcallsuaherarlrethi§abrﬂlyetd r‘ealrstdrme significan-
chanber that is smaller than that sel ected fo
|50 2Bfithe PAYARNBSRS etSﬁa@'atﬁor WitR, allovdng.Jer arrtgh&eerrttmg means

SPAEDRTRPELO! ol o BTt ST bR cone

s gardruis ofaa:urvétme as‘sr,gnedctotthe cladwnet fydbe zonoavatened surface

IIo for l'ight-en,tti.ng nmean that s
dorl sectBd e s saraifesre@iv Foln oRue ward Sie ofy-emiting
| heBhs BRGNS %urf!agé“of fRNEhaRbERMaHWINEN G8INY 3 KEIR-emitting
assigned to the chanber for the concave curved surtace

troedes that offess) atraarow snglreacbfl divergence foretstdjveﬂgmg hght beam.

gluﬂ: ggg eO?ﬁ?%e |a H{? ?Gf?i‘ﬁeq%t@%ﬁtﬂ‘gmdg?ge ab'wy i Rlise the sig-

| hifidncendft bhdhé advBaRGes fé@t;oaéfe@rw.tw d‘rééfr%]\'trﬁanéﬂrﬁjlﬁlfns re-
drvergencefor its diverging |light beam t here

| quieedzsuchdhat asingle.ow aifeast a ssallpiumbey of filtasaicas detadapted

Sto%ovBl {Hec%pé:rg%rﬁ Qac{a%gg%%}ethg%‘é,gﬁ‘g%ges associ ated w th,

creatrng t such that a single,

or at | easturthexfrdre, thendisilityad redlisetthesi fbabﬁ;eaﬁa@m@dwe ad-
to cover the aperture adapted for the c

PE#asRF0Ciatad v, @llpyinga cealraldine afém%ror hhédlebtebeam to
Oéonn%EPtot 2 8ird8ory 8P4 Sgrﬁggerflh eﬁﬁtgﬁ ?ﬁiro‘ﬂfgh tlpe Aoh@sid 91{ r@eg sur-

central 1ine assigne connec
afade maedtthansedtion dfaugface, that isdodatdd exbtogthet light-eaiitiag eneans

C rv(g sur- face, and.t at ection of surface that is
I%L%ﬁ Be segp asA {erhnig ﬁﬁntti ng nmeans shoul d be
seen as a g@ethice W@éﬁrﬁ?‘to?@alrs@%ﬁb@érﬂﬂéﬁcé&egnd the ad-

ability to realise the significance of
vmt@mamedwm willowjngad cendralding asa@nezd td thadight beam to

n he |] tbea to .. b or,
FErFIGe 8 Dutna 98a0sRaR Baa T TS A Embenteisaiia Be seen
s&£8 tedkmicalppblehtal problem Furt her nore, the ability
to realise_the significance of, and the ad-

Furthermore, the ability to realise the significance of, and the ad-
vantages associated with, and the conditions associated with, 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, the 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 number, 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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image of the light-emtting means, is a technical
problem Furthernore, the ability to create with

sinple nmeans the conditi- ons required such that it

WHd SBritiegssi bl e for the |ight beamor |ight cone that
iS 30 created to be reflected a sel ected nunber,

vvhl | e renal e REesent swentiomisrbassd on thespiier amhdeasrieg in the

PRSAERY R a8 BoR oMb Cis AR 45 1S EEBIEE  ghamber.

Sontdinivg J bas I@bﬁﬁﬂ@thghlﬂ-‘e&mltlhg méans) aseshofor Fdeeiving dight that
art described in th i ntroduction, in which a gas
Ragnsref lercgﬁcbmha@h the @'@rewpangénaeleﬁtﬁ%@plrcwt adapted

a
FehLg A% Snl8TEy ARy speRllr SIS0, ERRS o8B mine
tthe préseriner of amtloathest@rentration of acsaletc;techga@aad/ormxtmre of
that it is bIe sofs tral, analysis,
e sbrasat fs kst ohts WS B S TRRES: *t he
concent r atTiairenflos & Bﬁéhdoﬂéﬁpéﬁfﬂ 8hd BbXoid §uﬁ§ces within
gases, present as a sanple of gas within the said

dhamhamberhzéfarmecheuﬁnt. lighbeafledtion pmm’ges eganghthessaid nblam-
3Les W t hin

iR e e briol? ahefvBerorihe Perdiad Py Sifiier Bithe as into

HrieoiteF the®all ch@hbeppertures, for the passage by
diffusion of the gas into and out of the said

charrber | ln pattiewlau the invention is/kagadbuper theasaid digaber being

SR ATIFTORTUT, s EAAREa e 5 Ll hehl e
mrtunegswmm farni toadutinechd difriitatiohd of, Ithgichatribensbetiveen the

t he chanmber, between the said |ight-enmtting nmeans and
tg7id Jghieemiting means W@emgghtrrﬁceww mMegnge able to

sol ve one Iﬂrorag?’ﬁf ﬁé aBle fo%lJ&GH@ bf 3bvarLPOr th'eelgﬁhnlcal prob-

speci fi ed abov present 1nvention NOw propose

damsi spdcifiedoabb e, thmgretéeat medtmﬂnaniwqmropawu mrpaxtleular allow-
refl ecting surface it, tg be assigned 20 sonewhat

B se Blearb S 208 orissieelactingcsdlate o 16 Derasei
NRARSwWRScortddReRirded él%Be‘ REFEMH fHE SRa ht—éﬁ'ﬁ’ﬁtih@ eans and
the said aperture and/or apertures are

|thee§ayi h@htere@elvingdmeanemrui(ﬂ@htheamldmmum asdiat apertures are

L OB s 08 3o BB bl 8 Womiting
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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of diffusion. As preferre 1en‘oodi ments, falling
within the framework of the fun- danental idea of the
present invention, it is proposed that the said

ISR kh&T Eovdrk Meor@BRAR 1896 of fhe el thiidrdfilfacecrbiionthe cham-
nmeans are to be located at the ends of 30 the said

dlenrimiweandhedightemitting meangeand ihghighteeceiving mgeans.
surf ace. ardutrmpre tisirobdstl FRP BRI Rurldte 4r8hdr the said

Fubd RStol ISe b@apRddd adéserdinated teamialisigheHanieooesrs s
2004/ 010116 PCT/ SE2003/ 001235 11 such that it covers

toare 50Manl theototal innes sustage aremef thashameern befween thelight-

C rhe light - emt-ti ng neans and the
Ie!?@ﬁ[n_gf@%gpg%ﬁgqﬁéélﬁgfrédgﬁm%g{rgﬁ@%é’ it is proposed

that the tintpaticuarf #de peopEsedfthahthedatal safface area obthesaid
be adapted in co-ordi nated nmann h at _jit.

FPPEES IscsDe saRied B DRt REVTBEE S0 e doleh ioger surface
iea o@fthc{ Eﬁ%ﬁﬂB@%ﬂe’tweeﬁttH@ tidiRithrigleans ndt thBYighBARRIving
and the light-recelving neans. In particular, it’is
pnegosed that the total surface area of the said

t ' be adapt ed that. it 20- 30%
g? e{ hgr f oltlgtllrld?oq.mg}rgsﬁfsf érggggé g“@t & |s'1t(p1 g(e:gcﬁ)%fpg ?o ass@n a
hejuaRe ortdiSeddiBysehtibily ddidréBRoss-886tidM® the said aperture.

l'ight-receiving 1o neans. F'urt hernore, it is proposed
that it idtiscamedpantagplifthe saigsapeyiure casyhrpesigped &g one of

least. essentially s sp G ction to the said

angF %lggg_a‘%ﬁgrﬁ%g téﬁa %ﬁ%ﬁﬁ;égﬁlﬁélﬁﬁe said aperture can

be assi gnepurtiferditeothe ihoetition ;ﬁi@ﬁo@éﬂlﬁt@l@b radias sfjoanvature
or equivalent. 1s Furthernore, the inventjon proposes

targignasetorthei hanserand/er e cunsigidaliedinghiraeens de be se-
?gg{ rattahf('f;grgftgrﬁﬁ]‘ﬂ?dg Bhs .rﬂ?e[st! difers QQaI?é{ %}.gq&s g? ?ii\}e?gé’r?ce for a

“Tecte “enmitting mean ers-a
| divggeanligiet darmior eogend dglitpto be Iatisibageaita lighttemitiisgrmeans

or_cone of light, to be |less thap at [ight-emttin
neffRTing %ﬁf‘”@]"i%%@'%o Aiveroencsier a#?\tﬁfgé%_é#@geﬁm- a
di ver gent Fi)lgmigﬁt@éﬁttiﬁ%ﬁ%{ns?oﬁé% aqgﬂrgbtér@e E?G%rgence for

offering a large angle I vergence f a divergen
| & givergarright beamadhessaditis olcwrsiaiure aasighgd dol the charaber and/or

BT Rl ok Sl SN e B ST bR AR e
distance of the light-emitting means from 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.
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the 25 diverges only to a small extent. Furthernore,
it is proposed that it is advant age that a single
filter is adapted to cover a single aperture.

Furt her norng, a'rl‘icdlér anﬁ’tﬁ’sﬁ%%ﬂbdsfsﬁlettb‘és§©ﬁtt6%e témealdhe assig-
ray assi gned to the light beamis to be adapted to

Jn@drtOdhe ightleeamrascangiiaioralue wilhie10° relatbiegie thesaichiangent.
section ofn i salddMbaREidrdEheNRGIEHREER 1B]F 4 dfongly focussed

|Ilgﬁhbe@nﬂﬂ drtlighy coreasised viithoan forating | mewenss| guitrdet imagdeeof the

ght beamis to be assigned a low angle relative to
t“ﬁ t-eguﬁtlagmmt WO 2004/010116 PCT/ SE2003/ 001235

12 I'n par tTr?éJi tbelan Wﬁh&%ﬁﬂ%ﬁéﬂﬁ&@%Fﬂh@ﬁ gemtltﬁ é'ﬁ‘?eans

central line a SI g- ned eam a angu
\saicheaswts tentral Manellaadaﬁeddotheemlec’@dt angleoted numbe¢rhaf

S TS o 0 e LS S0 S S
flﬁhﬂ}é&lwﬁ W‘i‘é’ﬁ{s whefd ﬂf‘éﬁur‘nﬁ@%f dtlelchéns 8f the central ray is

emt means. ['1ght beamor |ight cone
med&hiecéttb ba Iemthangﬁ\ghteamh as@ mwnber selecten tadieibetween three
cenifal beam is adapted to be reflected a sel ected
¥€-of tines, being a | ow number, in the concave
surface before it inpinges on the |ight-receiving
nmeans, where the nunber of reflections of the centra
rAdvarkages sel ected to be | ess than eight, such as a

nunber s 6 SAdlabiey DR WG RERIIeey rarectrte

rfegtiediedsant iplanten and thid spedal dignificdist ghaeaetstistics that are in
i nvention and the special significant characteristics

ttRigtway eronesedrare t%ﬁy‘” shis peairerdhe conditions hene depp fraated

t t

P8R0 DS BEpRE LA o DBl Bl SR 8 oo
spially desighed dbanngaedn oldartie rlqe abledo d:entam) alyasataingple intended

fiF 2, $3RetATRr A oule R Rninrtin AR RS oRERS0

The di ff usTid dffusidioritE SAHRUnBhIGss 8F m‘iﬂt@ﬁte%f%[a%fes into the
gases into the chanber may occur at a rapid

t¢hasolgr roay oscunatsaredpid ratstibrough ong gea small number 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 gases and/or the concent-
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apertures into the chanber. The chanber is assigned a
sonewhat curved shape in order in this way to forma

weoenwgawdald i ght -refl ecting surface, |ocated bet MESE20NE001235

light- 25 emtting neans and the neans for receiving
reflected light. A strongly focussed |ight beam or

light cone is presented to the neans of receiving

refibeof &tk tothinedi gasr eif hdddrecstfyaslesngnd e pevideawhen the value
surface, wthout the re ui,{)enent for a focussed i mage
drecomes fogritigR gntantisg PreaNrible-signalta @ryalawa Uns

sel ected such 30 that the image does not give any

nidtat edudih ean henpesidenad tolbp @hdrastetisticefor aflaerangensert @ccor-

receiving reflected.light is. connected to an el egtro-
130 1§ INSPieSERLINVPRICH BRREFTISGER (TR eharqCteiSing part of the attac-
tHePpstensBRGhral anal ysis, to eva- luate the presence
of a selected gas or m xture of gases and/or the
concent WO 2004/010116 PCF-SE2663+001235 13 ration of
the contained gas or m xture of gases, and to provide
when the val ue beconmes too high an optical or audible
sBgepDekeriptionl of the\Dvdwings------------ That which can
be considered to be characteristic for an arrangenent
accor 5 dihgurrentiheuggesied embadimenbaf ar aggegemestidemonstra-
t . AGEer .S . . C- . i
(i 6UGHENTL A BPELs oSl HASHrgBefh RO ISR oo

Idesiribedrienidrg detgbies tiesl parpusds rof rixeafplification witly egferdnce to
denonstra- ting the significant features associ ated

vNerRtiagBed dsawihgs; WOk i on wi || now be described in
nore detail for the purposes of exenplification with
reference to the attached draw ngs, where: Figure 1
dFiguse tlhe pshows the procant dicoording fa Biguee 1 oftheé heernational

I nt er nati onal atent puhljcatio 93/ 11418, Figure
2 shows a sP@?“ngQF‘?ﬁ@ng’\}&fgéhag" f a first _
e 2Nt Ghows A3ide M X84 & HBAYS HHh érﬁstea%é}a di% gas

the present invention, Figure 3 shows a }I rs
enbodi nent ehalysiserengetnentansonding tothef presant iokentien,
B gure 4 shaws ond .enbodi nment

. éﬁ%glgg Soct | gHO\f’% ranESt EmBGaMent BF 2 selCEted c%ssqsgaio%cfto?g

chamber used,

Figure 4 shows a second 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
wGahaweldine first enbodi nent, according to Fi guP€r/SE2003/001235

frombelow and with a f||t gr having been renoved,

Figure 7 shows the first en]'bodi ment, according to

Figure 3, frombelow and with a filter having been

rRigaved, an ihnided terlustiats thie pliordrt, d@wm aﬂlght—emlttlng
shaped aperture to that shown in Fi

2004/ 010116MPENs dE8daRIIdRRIGeCt A igflgsamipriight fRamate 2
L0 L1 UStr akGnddye Biridiisuifobo vifh 8! Blin & L oF B ifdididing

neans i s adapte O project a eam or ht cone
onto a conwhere therfoocussad inzage mf thie Ighéeﬁuﬁtmgcrﬁeams ariges,

of acircle, and wh the focyssed i mage of the

i ght - em t ¢ hAYsraHe inteasl of iall R meRMG o7 regaiNiag rgflected
of light, iy nmeans of receiving reflected |ight,

Figure 9 is intended to illustrate a practical

Hogoee 19 ne tsdetendaddoiilitistigte e practicap betstanling agemtacearding to

oroj ect a1 Hresganke T TP BOBRe e bikany o acep-

mrror surfeacte profdet bhight beamadr flightrconeforfto @ édtc@ive mirror
and where the sone- what diffuse inmage of the

i ght - eni t t PWEAGRWIB the formuef aw avg pha girclgiagg wheebetspme-
of Iight in,a, Fﬁmge%apg%%% yé’l‘utrémttﬁﬁ ﬁ%ab%%lanse with a

whi |l e using, Irn princi ectl

sur faces or higafihiensity Iobhghitqn 2t meahs @ﬂre‘cehﬂng seﬂeﬁ@ﬁ@ht,
toillustrate a npre suitable case, accordi to the
present inv¥ t%ﬁmgpmmnfaﬂ‘eaomygtwp r@ ¢tq msorirgﬂec-
adapted to t,&qpbﬁ.ﬁg with a small angle of incidence a

i ght beam or ' cone onto a concave mrror

skiguze d0wi t Is mtwdbdrtmilhfstmhe amoor suitabte cades acandling to the

means wi 11 Bieeest veRiaingidh adebl-Bihd nedims asfabted to

o Py LTSS eangE ] g g ol

poi nts, cone onto a concave mirror surface W|th 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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reflecting concave having the formof an are of a
circle is made clear, and Flgure 12 shows a

perspective view of an alternative to the enbodi nent
apggéﬁépﬂgnwtﬁéW@sA& and 3. WO 2004/010116

PCT/ SE2003/ 001235 15 Description of the Prior Art

Wt h ref er\litbgefaserceyta Bigure 4, ameaNiously knewovambodiment of a

e L A

regrtioneshnase fegé@&@di apreddvelsprivefitcr ence is made to the
contents of the International patent publication W

93/ 11481 fReferengs is raadate the errdents sfitle Infernatienal patent
SROSRAGOR o, RIS o Ao Bued UK g ¥hement
nacdordingdopigwsesl.a chanber 2 cont aining a gas san‘pl e,
l[ight-emttin receivin

light refl ARVEYET ﬁr‘@l‘}d??f? t%h%iﬁaea%seﬁf@& §igarrange-
NnenH rc%Hiﬁrlség%pél‘?éi'n@éiCi‘ dd?\?émi' \?ﬂd §a§‘§’éﬁlpﬂ§'hgﬁ -emitling means

frequency analysis to, in a manne yse a
dé&t®meaans 4 @iferepews“@qlaght aseﬂen'neki thTeugIm Hueeohamben? and an electro-

B AL aRERB i e e Sl ley e, i known
timanfar, dnaljaeleid @dtbahink tﬁBtpTeée%dlef'a‘?ﬁﬂh@gzoncentratlon of a

ropertles in a manner that is known. It should,

h%ﬁ{@‘?f@ld gasansdembdurenfigasespresentiin fie saidfohembarg.

e

I |@¢Iebmg propettay; in amesnsrcthabis kngwan & Shbuldﬂeloﬁ/mwer be pointed
des, structured as pairs of _apertures

c@lﬂfctbﬁ'hﬂ“eéﬁﬁbéeﬂ%tiagﬁolb%ﬁlﬁéwl @ﬂlavteeéqyrt@ecﬂes'gned apertures.

apertures fhé‘%élg r""ioi”rlé?rssé1 %II yﬂ'ﬂfe‘? g)ﬁﬁuFes located in
apertures are adapted 1 n order er pass
gfasir lisesrpheh along aredofathe folir siles ssarud:twbdrdwpams of apertures 6

ATST R ARLCE TR R RO A R R
LR e RS B O s Pebgadra o
t $RIMplei idtd anfhout efdbe said chambenvardiffusion.

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 light-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-



The total surface area of the apertures is adapted to
conprise approximately 10% of the total outer surface
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provide an equi val ent reducfl on in the intensity of
l'ight received by the neans 4. 30 Description of the
Enbodi nent Suggested. It should initially be nade

Cle@at thd Brestinit iRethat HefiopdirbRisT e dighificarftkaradteristics asso-
term nol ogy in the subsequent description of an

epipledi witht esluggetsorvmm /i9 desarianry thezyawnausshewvn indhe

by IR A e oncen o

i thedmerpionand that is described in the drawi ngs shown
in the attached figures, in order

' 1y, 1. k
cl ear the If Bhevid: FQWeM%rnbgﬁ?k%‘? inte ﬁ@ﬁﬁh%ltqng‘ﬁ t}“g qrét%tee)‘t that
S{P\%Lg)@regéh%‘@élﬁctgﬁ HK&lte It & 5? %%eﬁ?’s%ﬁlﬂﬁ & ohfy tﬁe term

context t e expressions selected here dre°n
bselseted amsl Usa, tbuh'g i$ catbet tp bhdhenderstood thak etell sankl selected

sras Bibe ingerelet Son i ABdiETED) 2ot/ flethtitar sdiiva-
afeﬂtstﬂhﬁf‘ét:t' M tR8'$8hfe Aannbf D %@éer@tﬂdﬂy\tﬁe skt ;ahRat, in order
act in the sane manner, or in essentially the sane

rrmtherway tp achieve the samelintentiay and/crdackniealtresuls ressentially
tention.and/ or chni,cal_res , or essentially the
S tm?“tb‘%t‘ QH%BFGQ@éﬁr % result. Wth reference

tO Fi gur e Witht lefsrenté t6 Fifra, amdrelis SbRematibsllyisifovn the basic

preconditions for the present invention, and where the
spepepndidians ferihearesentdnvention, asd yeredbe wignifiaans characteris-

R M RIS g A SRRl O e,
| freabestiorodf mbetghiﬁénﬁttmb rmeéans and it locatiba of ¢tk tne@lme of re-
are generally nade clear thr o?gh t he roposed enb

apakgdoteaed ight, 2409688 (RlNtMYIP slege 0B dne RrgRased embo-
defndddts tﬁ&%géhﬁ&%&&tt@' He'§ed e iR rﬁé‘r% daalysi s
W t a that I's, In

arrangenent onstruction
princi pI e, Thqsth‘gaJrer&illtxsiratbata gztsoa\malysistér@mgememnd/vith a
er ef or e_been

= aistiof irt/a) B oraAeRifnal ShOWRA FRLRS 1 and
a%bb@ééunﬁ&l&h?&béﬁ@ﬁéﬁfs' I$RR thefdfardBEer AssigREY %b[]lvﬁgan@
gas sanple emtting neans 3, a neans 4 of
reefete\nCﬁgwunn@ms refI ect ed

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" within 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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and the concentration of a 1s,7el ected gas and/or m xture
of gases, present as a gas sanple "G'" wthin the said
chanber 20. The electronic circuit 5 nmay al so conprise

a sinpl e cp@ardfimehfaccordifh td FigderyillQstrates féMAe purposes
conparator an el ectroni c conparison of the instantan-

3 sivpkificationdhanamevet ofrxgection of & walldedonging tathegghamber,

JBbioBihe 2 FERE T TS b 1h telalE WA b or ray
lgatht  val ue. WD 2004/ 010116 PCT/ SE2003/001235 17 The

enbodi nent__according to Figure 2 illustrates for the,

pur poses bfe &aleglatinociestiahie pECHEPlsa CnpHsese efQrAing to
: | i i

Fighe'®! 4 WL 80\ i 4 enbBrBPBlec AR St o plectes

tdas dredior onixtuey of pasds are stored; &dgrihat witly asdareparator circuit,

circyjit,5 also. co I ses, according to . Fjgure 2, a
(583N AT PEFHIL r Bl SoRCQUSIECISRPtivRIRY In ALy man-
R VehSRHREMSEANtERSo RVHIGE foH X beleBteRfl g&trg P oRhixture of gases,
stored, together with a conparator cirtcuit, such tha

amithin dhencaloutating @rcudd iexa¢eds adiouling valueistoredtin the table.

in a knownman- .ner en the instaptaneous. val ue for a

el oot eq ohUeR itererleRhprRehfalh SR Kiei Sepfion Br the
CCHepb & 2MEre ERGWh in Pigupes 8edland 8, iviidre Figwrel 31flusti£te8 @ more
in the table. Three different enbodi nents of the

sHIUaEe sioss-esdionaext 4o thef lighiemitingmeans @, ficre Hdllwstiaies a

et pEan FudedloPs s RNT PRl kil PR daRiGuar

Zross-getkorft il lustrates a part of an elliptical

cross-section, and Figure 5 illustrates a part

f
circul ar 16he fQloying s yalid forfhe embogihert acgording & Fiswure 3 -
908 BRSSP, 500 Bl AP o Pl ot 302 B 406 B Brecty op-

dhositet toyeauhr othes aheé drientzaicraratiéldo eath ather offed extremely highly

Har Ilﬁl to each other, offer extrenely highly
| e RBNGRORE M [SSoper ti es. 20 Wth respect to Figure

4, the paryyify jespBht ﬂoﬂﬁ?&r@aﬁ, tﬁﬁ?ﬁﬁ%ﬁ%é&fiéeﬂ rs?gface 40a offers

light-reflecting properties, a espect
Higintireflectingnaropertiasalahg witbr respact todtighisecs t66 paoidllyteroidal

' e 864 8Ff{airsnlggl~ﬁ-rr8 gcgtltnigepsrbperties.

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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Each one of these enbodi nents conprises at | east one
aperture 30, 40 and 50, in order in this way to all ow

w@2@anplies " G' of gas to be able ra- 25 pidly tPCPaBE®03/001235

into and out fromthe said ghanber 20, where exchange
of gas w | take place via a pronounced diffusion.
The chanber 20 may, as is the case in the enbodi nent

accor di ng Fiyards Jur end 5 ve t@beicxgxmenﬂeaedi aegmndtmguth@mross-
structure wth the said apertures

rS61IaR 0% $he cRamPep 20 dakan ahoss the §%¢t|0n "]‘"o“'h’rﬂergWﬁe? in the
GGk of%ﬁe ré-nﬁﬁ}ﬁiﬁ]ggggrg ures extend

cont1 nuously an i rect etween the said |ight-
em tting mlnoudh Bigdret Ashews @ 3ide Niew eheres thegchemalpar 20 con-

51542 910 gopesie ruteerr 00 S0 ved I et L siofiBf rng

S & rﬁHIIytJWnGrh@dTE@ﬁa@@3ka@% ashPmat bbﬁ/eﬁ%‘?ﬂa%@s other
II-II In"Fi'gure 2, in close vicinity of

Ithghithesea camn hg usedns 3. Although Figure 2 shows a si de

Sur faces. SRS SHRRRIRGLEERER B Bleodattu bRy AR ifbses

rdattbe 88kkctedinktdaal dfth6ye sRasedas apHrt e£8 cibllar hh%
clear that curved surfaces other than these can

used. ThusSinggrthe invention il ciPona wore e lessilifuseinaage of

e [ T

as a par a ci
| possibiilitg rof Ia'ssigmrig differemt survatres randediffedint radi eoﬁ ¢urgsture to
L t he ransmtéﬁin means 3 apﬁear Ilqu t he.
IthgrRury \ﬁrfﬁ eRRNgRY ligsowithip;the eda@ﬁ]*’@ﬁi"ﬂ@nt

di ff t
11 v g5 SO 20 i

vtithichatriper 26| rest Imlarea:*.mgnetbatconﬂmmdius soavhat eueresh shape,

et B Shic ot pratS  AsFihe gt LonGgrebpiimeans 4,

ChErailstf8d th thePRIMRE ;Sé?ﬁaﬁgﬁblf’cdlér%l}rvémé tth8 9adBa ¥ which
3 and the said Ilgwt-recelwn means 4, here

i hasieeemgdeni thetrateréngensyonbel "Rirtial Iy circul ar

"ot or ence. NoREOl AR R M 5 relf Ot TR HET chffioa cur

paiturexf ad ellipaealdunitGresddll wiem l<h@| frériewordOoMakURRShtion,
and elliptical curvatures fall thin the franmework

of
1 pther ﬁV'é'ﬁN"@ﬁ thatgt wewlddeg pgwbl@sto tadapt inorgenfaf ible be possible

P@Saﬁiow f t:n% AIARLr rngSéé’oeﬁgg‘f%ln\/{eHﬁ& Qﬁnt‘i’ 3 @g’ﬁlﬂ in t{wg Jorm of

al'l'ow I n' The mann elnven em t
| a givier@entrlighb eeéior onlight 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.



a divergent |ight beamor |ight cone 3' to pass
t hrough the chanber 20 to as great an extent as
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the 25 |ight-receiving nmeang 4 within its | obe of
reception also fall withinits frame- work. Figure 2
thus illustrates nore exactly, for the purposes of

clarifi- Cpheé fidank®éard be ddi@iéd stth A GndaRIdight @ewsb can
be considered to produce a some- what divergin

15 rafiegtad aleappint aa aperirangiened as# llgfstya$§00t0 ifBﬁa'ﬂ%4
3
R ﬁ%‘ttﬁeﬁé{gﬁ? réa}gf‘;\%frgﬁ} tﬁeprﬂlégﬁ%?]rs @HQYvh geﬁa%‘cgég at & odcﬁr‘fttféfj in
f‘@’déimﬂbelsubﬁéhwdmtlvheﬂébtw to thes meains ecaed, I|ght1raa/ 3&cond
poi nt 3a" towards and.to be
recel ved bE)"'?‘PFB/ ’-I‘Fé%ﬁé'gﬁlt %%baj,sg,lf@lqgestrlcted amount be used
hiEke2@3/ 001235 19 The neans 3 can be adjusted such
t at another light ray 3b can be reflected at a point
23 and tra‘ﬂbthelefaardnestcaFlgugmﬁ it &yill@strated thakthesemitted. light be-
3c fromthe IS _sho
vh s BBt gy Sn B Aovise Y Feebin Beilelplandplane
rﬁdtn@ﬁ&%@ wel Sd?:earmi‘@@é ghPagainldrahk de¥ios®f wall 30c before the
Directly acting % rays can also, to a restricted
dight may 3delsme|cted yttheélgbtasaé:eIWQ measket.ence to

a3 wi ¢ phe base o B ye Ty s o adtitures

r 86, 40:150, réfb%wlbﬁé kirlgl®BgeRli@) accoiig @ Bigaie V\Bélthough a
30c and 30a galn on the section of wall

b@lﬂmb@r phapartures grbeiedhesnmber Ia@t%ﬁe%auwer e tg be located
 BFERTDEE A CBolRA SRt phie A BicEen B0 onliRg means 3 and
plrlwefsu'@hgm-meuvmgmbanem&irtht tlae:sadcﬂpmgtut@ isHiogoes assigned a

al t hou r of apertures, re the nunmber i
o#/&F A Lﬁ?o%ﬂengi?@t vl e theARi to ﬁ?fﬁf 3irApidPassive diffuSion for

eéltl %gglﬁlﬁ&e@ﬁe Q&%}ﬁ%ﬁé‘f ééke' &aRnih! tﬁ@tchgwbte? 3098 ﬁSﬁ]er and

e said ecei vi ng neans
swhdrea;b aiilt be @ossmtedokmjam sisgeqdired the mde aﬁmeaexcehangatof a
ility to offer pi d passive

t hat i | h .
il oo e SRambe) e iaSTsdtapB ol hash &
\k/)VI thint heTﬁQﬁ‘t@éﬁéxp%@uf@bf @a@%H&?ﬁber@Uﬂtha‘(\Mﬁer‘eﬂ i the inven-

possi ble to adapt as required the rate of

eftem by @dowingthegameval off a gastian @fna walltier meamaeﬂnberozo suggests

£ RRob TRy Basdbie BaebEE 1T BRet Byd inlell GigiFiaE o foss
r grERVeHe Sécahds @t iprafePablq aled o 1B8$ tHAE0 Shsytoats 20

suggest s

With reference to Figure 7, it is there illustrated that the 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
time of diffusion to | ess than one second, and
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reference to Figure 7, it ig there illustrated that

the aperture 25 has been divided into two parts 30a

and 30b with a section 31 that is |ocated between

t hem and tiRglarteuist, st is peosduutbiat tHewial wuiface atea of the aper-
a of which that faces the chanber 20 nay offer

h'iugfh BO, 4@pr 88t P e iy iscto berpdapteddn asen-peigatgddganner to

AoVl &t ?e%’s%%&?%#%ﬁﬂ?}f tri&otlinmet AR the Bhamber, betwe-

apertures dapt e iIM'A cocord

sexc the lightt-antittingl hebas 33ihqathmsllgbitee¢ejvmgvmarm 4J inaster in this

excess, of {‘L 5%.0f the total inne q‘éace th

HaBRIiberate ielReing sHEars SREUATA #14 ingPartiawiar hechiver surface

| dsthibnrfkei vi ng means 4. WD 2004/ 010116

PCT/ SE2003/ 001235 20 In particular, it is proposed

t hat the t“t'in@totalmu‘r&p@ aneazfdhe shid @nzm'turet&@r ¢039,50ig, in par-

r of .30a

o, pap®H M Dferiokovel 2haad'h A HRELES! hBePowtapaghine

ofhdrilbert 20 Bétwiadiethedight-@attidg hBans BaiMdehe ligRt-YéceiBig means
the light-emtting neans 3 and the |ight-receiving

nbatiieers, Flgweo‘eréuggests ﬁi rglailqnaplpttbat ligfearpuadrzhect i ng
f d
section 3001 Siboifieh AMANEH S FidIEs Bk § b PG 12 a1-

dper therikusitatiod ®f @tﬁe 5@31gﬁmenm to e sdid apledture aﬁarstqadre or es-
order to cover 20-30% of the total inner surface

t $RNTIaYY SAHa%e, SIPSSIRRION. PHbIt shgwid_benaken n@omyegamthat

t et FHhis 6fﬁlﬁ§ SIQ Onscﬂ?ﬁé??%gf’ﬂ] ay1RIre fhl WJZ{LJ@ ﬂ'n% framework of

suggests a re I s around
etieddvertitns aaszutmgjfdnghe pufpaper efsbeing éblﬁp réduce tldremtion
énal- Iowthelllustratton of .t he ESSi nt tg E\

§ fana 9g8 AbalysisSysterar baceprding todpgdn '§Pnsa{] iptnis way

Cinerctise Rt irQte: ofiffudibn Shewd bﬁ@o ?léetiﬁ]bé S Be "actlve" heat that is

consi deration that other for e size and shape
oprqdheed;bwth@h@hif-wnittlwmﬂ#amStihe framewor k of 15 the

i nventi on, t hi. for th urpose o able to
Feduce ¢ neF BRI B TaRs inok o SBGD Bhuee Fol1E 85 6fefone
aEERpRItE 8ideDftthe foursaés 6Na sé(]ﬁré n this way increase
the rate of diffusion, preferably by the use of the

"active" heigtre M{us‘t@teﬁamdm%aaﬁ;anaﬂwrﬁ A§Hs asgigned wge part
TP Sl o] LB Bk e 58 SRR € e o
ofvidih sieatds ess than one half of the major dlameter.

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 20 is 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, 3c 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".



Figure 4 illustrates that the said aperture 40 is
assi gned one part of a curved ellipsoidal surface
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that is | ess than one half ﬁf the maj or dianeter.
Figure 5 illustrates that the said aperture 50 is
assi gned one part 25 of a toroidal or cylindrical
surface W gdidaisadtd id MastratedieFigurd3) ahtiothenfigires, with the
The radius of curvature "R' assigned to the chanber 20
irefeyenee symbohtaa |ight-enmitting nmeans 3 that offers-
a large a @
beam 3. ngﬂﬁeroéo?ér &gaqgﬁéglérnﬁ'\geaeoeq{dg 3@ lﬂghé bf¥odiment
r &dovrding ¢o Figures, al ﬁlt&m lgbdaﬁtedatncbo@ér tlie)aberttlmes@ it the em-
a distance "a" of the Iight- éggﬁﬁg ans fro the
berineataseridingoly Figtar AhADL aapled tp govey the Bpertu-
t H{gﬁ@ smal | angl e of

d’le\%ﬁr ggﬁ%eénbor |ver%§|c§m‘ﬂ{rdaﬁgh\%grf?n the light beam

. WO 200@ilteds0dftte e 88240 68002861 kaQWBaamﬂ willstoh beedescri-

II strated in Figure 3, and other figures, wth

tli’i%d ‘gef Bllence synmbol "a". Afilter 60 is adapted to
cover the mq%rhéulsr 3Re ipheddift itiERBiBh HRoposeopat tHeWlltdrdurface

Figure 3, afilter 61 is adapted to cover the aperture
4gsachistth desadaset suchehat ibis ableltmeoves the gaideapertua®Bla 40 or

opbih et ot R bEnERIEe GinBRBl e chpioBRg b Sham-

usgd2@ere are well-known and will not be descri- bed
in detail._In particular, the present invention
proposes t Fae saislightieraitting neane 3 ang hesaiqd fohtyesgiving

HRBRS AR Ayihpodinle Rcdid P ot nds G g 8 hamber 20

r g itthagehdem ddfihedobutithezadd nsmmgom pr’eeenmmwnbglthe?@ectlons of

The said |ight-emtting nmeans he sa
P Sbe RGook BRI dne ShATRRF 2D 48 ceribayond the defini
I
hﬁéﬁ‘%’éfi‘n ey a2 in Brder 18 e (D REREErAling Hiedts 3 bin the
alightweogjvingeneans 4anshe Extensionseacdorting teuhé aoaxodimant shown
for'{_nthe hanber 20 to extend beyond the defini- tion
G hanmber 20, in order to attach the

| i ght -em tThagk BBMIRING t8PeldHt thé irqmddcﬁsmrwbrtﬁe BRMYBiment
4 in the extensions, according to the enbodi ment shown

i aceargimggotdgure 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-



20 There is nothing to prevent the introduction into
t he enbodi nent according to Figure 12 of a filter 60a
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reduce the volume of the chgnber 20. Figure 8 is
intended to illustrate the beamor ray path froma ne-
ans 3 when its light beam3 is reflected only once in
aityun baneadd i for tdrdifing réffectdtblightpbnadwvithr ih pfinciple, only two
circle. The prior art is il]Justrated here, .in which
t'REeFIneuERRas: P TiRetiansPaints @long ik syrfaee Epgj ect a
i ght bea [ [ i e ]

I?%E%JS dhe fﬁdeé‘?\%é’d inaYePmial eGé’r‘i‘F'?‘fht ?seé?nbbefment,

surface 30 wher e ocussed I nmage o

| begtoo- sharptfontheniorage tartiesesed 1o any adivantage ansdnding to the prin-
rrea]ns g f or regei ving reflected light. 30 Figure 9 is

i HRIERPELS BVERBRNa first borderline case, according to

the presenthéd RYRRIBLBMESESteRidriz0RigheMhlifbas of RARStiShs that
is adapted to project a 1light beamor |ight cone 3

aredisedc and practifal experianceatggeots thatithenewrabenef reflection

SEEIBL S St gn BHGuR s Sat b pBTpb bPSpBRRRardly four

PCT/ SE2003)t §ad 3n digccvetet! in'this cerythad afoentrapligtit eagh or ray
refl ected |I3ht,_ and wth, in principle, only two .
r&d:1assianes tadhe debkbeam &y (extanded ipdiigure Attshggk e mirror

S T f ' LWRGYE: .
HlreRCo ot has e A04e to 101 ARBRILEGIE TBE G T anGEline o
usfettle totinasty/'s idveen 8 Glg aericlodhdinmganiso3t he prin- 5 ciples

of the inventian. The focus becanes pga?r_er for a

hi gher nun@e‘?a'yfmﬁéf'q ig@ quastiopipda cefiteal ligg @r rayda assigned to
Pt@?ﬁfg'lg‘? Béaﬁ?(%gr?éniﬁg %?g?fé?%@%n%@?{o &g L\mﬂ?@%élrection of a

tron central ray “shoul
stahgehElhd 8, drierited through ppowxedrabetaved wilecting shdacehdelm and

g B oclobioh: B nglodub Uy ieh Dot o
in Figure 9phéeatanind'®a BLEi6REq tStHe R b3 iSRRI small
adapted to forma snmall angle "b" wth a tangent 11 ne

qupwéardsiar dayrweards angieeladtle todhe said tamgentbims 93having, how-
particular, it is.a.question of a ntral lLine or..ra

sV gvgllisiotandig et s BRtmellofitad {Eelstya 1p i Sy tigent
Cifgpect to or align with the direction of a 15

tangent line 9, oriented through a curved concave _

r ef | ect i ngAsifiiongbefogussechlipht iheasy er light cpserarisesdppoth Figure

| 5hl 1oV FrRSia e b BREHE PR ot any
adisezed facassdd 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



upwar ds or downwards angle relative to the said
tangent line 9, having, how ever, a value of angle

wo bat/otdicqiormal |y within 100 relative to the seCTISE2003/001235
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tangent 20 line. A strongl y focussed |ight beam or
light cone arises in both ﬁlgure 9 and Figure 10 in
the said neans 4 of receiving reflected |ight wthout

%@Mtraﬂbé&ﬁtor%? 3bQEIseasiEamtalet vy 4 bﬂéﬁglﬁ@bf thenangle of
means 3. One ray of the light beam 3' ht

light cone
mm@@m"biwftth@ centyakbearg of iy 8a @@tmdslts digtancgsaj from, the
CERld is adapted to be reflected a few
ﬂéoa%“fﬁ?a%eeg@%ncave surface 30b before it reaches the
| i ght - r ecdiiyiee T0eans 11 4re endetrteiilustratieed bpedialazsepbiccor-

the central beamor ray is to he sel- ected in
shing:tq tif@ RIGSERKIBVERiN, é\r@ﬁ@ they gt eruitispg MeaRs s adapted to

| ' 1"
PLSEE el Bl crfall Bfigle 37 iU, HE v HAE pifle D" being
quula$tq01:@baekdoerd|hgtto theedefiriitiati giveh indegurdif @ light begur er light
ERBe S SRTIBNB GUTPD HOas 30D FOR WDR\ES SHbibsdTiRbecf the
ﬁ’gﬂl éﬁ%ﬁ%ﬁﬁhﬂ&%& ab.%é tar ﬁﬂgh%@ﬁ’sﬁ% i QYn@%?nsC@Tbrk?écelvmg

tro anglng of the ang
waﬂe«:ted dight ahd ofitht mepmrmrpleafoub@arﬂve rrem@qtloaasmaces oaneflection

its dist f the curved surface 30b.

myutsder % raﬂgéﬁggqfﬂpéﬁ%d toillustrate a special
case, acCigufe fH BHOWS ahlehiRgeaetawi @ﬂhecr@eatmi:rfehe light-
the light-emtting nmeans 3 i s adapte ect,

mm@tmgarr@mslneuhgi engend sectiemaseb mHélgua 06{het teflecting con-
an equal to zero according to the

@g' wagﬁbﬁ en in Fi gure 9, a light beamor |ight

cone 3' ont R shovANERN ehabéritedl light beam &Obymds\pbﬁu@l to the
the diffuse image of the |ight-emtting nean

drngent liger % anchit ncleat e thip diawingrinai shaangle "b" can be chan-

(Pl b pd rEGatiaE ibTip) B FEhAt ifogtive

f\@lud.he central | ight beam or ray. Fi gure 11 shovvs an
enl arged draw ngéof the | ocation of the

i {1 ng nEGHES RAAsaBTSe HiFtgeoN bspessle th chagas the dis-
R e el s et
par al | el tThéreds nothing to prevent the application of the same principles
as those described above with respect to the locations and directions of the
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 angle of

divergence (approximately 15°),
d. the position of the means 4 of receiving reflected light and its

angle of reception (approximately 15°),



tangent line 9, and it is clear fromthis draw ng that
the angle "b" can be chan- ged to have positive and

woeganioies val ues, where Figure 9 shows a posi t POESE2003/001235
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value. Figure 11 also illusfrates that it will be
possi ble to change the dis- 20 tance "a" with
different results for light reception in the neans 4.

Biere i s npéhadigs 'R" Bf eveaturehs taRUNEAlTetledted o the
same principles as those described above with respect

tapncaee sodace oAb fermeflertinglighfns of the Iight-enitting
foans, ant RE sidad BepiRT Selatta o BRI sh¥PEktentRe

i'ts Iight-""FeceiVing

anfisioniof ave edmplee'Ghefidesy, 20 and the inmge that is

recei ved by the neans 4 thus c be changed by the . .
f®l | owi ng thadegstien of the ﬁbamst@'%c%mhatnaégﬁﬁ%téf ,tﬁ%!'ght‘em't-
Hh@ ABIHS Ay %Hﬁidh*?%vﬁtﬁ' e?%ﬁ\%cti%g flobetHrigR fRCchamber 20,
intensity of the I'ight source, and its angle of 30

di ver genceFigarept 2 shoms @l perspective: viewef gosaltaroativsf totthe embo-

Vi Rt et ShaEidtha) 9B i esive L fictystom
REHE2RRAGREAELZ 3Rd Ldretlochitl ataflbWshdsRr I6dated bedledetwo

or the curvature selected of the concave surface 30b
fraralielfdusiacesgctionmiseparated eashAw agholdbcat i on

o the sanpiitered ittt h8ie BHOREELHF té'gredhhg Boncave
chiafeRer 3@ issaiednddtpéorneahat batsidensf hegelevant ineasurgnent dis-
nmeans 3 will contribute with a convection flow through

ttaBce imatsiar tointeract yitheandtosiothe mepas Spnd ihednopesAof
gn al ternagjy §1éa91st3h§aﬁ,@$isdél{m M ﬁgﬁ% H kit BF A4igment
and Figure 3 Wth & surface wave- gt de system
Y@g?,@li%M%yBMmSh?on a:rﬂ_lbrétoafcellvlb:glymmedifgm bebhm &nds adocal point
ocat ed between two i o para surface sections,
sépati Erenbwewhﬂbeéh\@ﬁsﬁ@. light pepgreer Gt cAPe Pacdswi ¢ h
these chor{ge d B&n rb%ﬁb@&ﬂeﬂ?ﬂ{tﬁepﬁlﬁ?/ the @r%ﬁrﬁ@@@(ﬁ%own by

i s extended sonmewhat outside o e rel evan

nhaseferesce ndimeraliGlz; endrindhisevay educedhavolume bf thedchamber
01 eSSBS 10 eBE Bl oo s, 3 oan
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
i ght beam 3" to a focal point 3""" and from which

woOherstivias gi ng | i ght beam or |ight cone 3a exi PeT/SER®3/001235

filter 60 can be | ocated further into the chanber 20,
shown by the reference nuneral 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-

ﬁg@@%e for the purposes of exenplification. It can
Ified wthin the framework of the innovative

concept illustrated by the attached clains. Particul ar
attention should be paid to the fact that each unit
daf gas; apalyBisrasEANgarMeiRanpIiTRg; & ehanbeid(2Micontgining @

Lafold BIFAOTNid Mg iRané¥aP BIhEYSs 1) Fof Reehvity light that

R&d heer#efédied 2xugRIh€lchbivber, 1andﬁag efectoaly/sirauit (5), adapted

arrangenent conprising;, a cha cont ai ni n

@%F téfris ghle %mqagﬁ?ofe%ﬁqctrﬁﬂb %ﬁgg englysg %Qaf%emme the
PREHE R MebibdastdithiniBebass pRLLPEBE LB o
gas withiratha $aid shairber bwhersdysuofacep €3da, A0ba 38y witkintthe

St (A0 LT kog SR REs difpeerB i 478 ier
Bfféﬂd oné B?sé\ﬁérgl ShSes (30 ek paskdRCETthe R, inflhd out of
30c) within the io chanber (20) offer light-reflecting

M%dtqf@mbefruwha@hydh@ chambards assigaeden extgndadshane, and

Ray Bk i AR ERE it ol AAREERByRer bRfudBT the saic

lighteesiteng ﬁqe@hs%} and Qlﬁ’e §B@ﬂ§ht@@<§blwhg‘m&ﬂ1§ (19, sldrdcterised
aperture or apertures |ocate he chanber between

imthat gheisaidighiambati(20) agd/es ang lighl-reflesting sugace of the cham-

bhEaLs BSA ASoPRa5a iy OAEE ANBE 1 sk, Periin
snadrc@) ahdtthe saitibightreceiting ragang (g dthat mvﬁaiperture (30)
curved shape, between the said |light-entting

@gsiloar?@emée%@% BOBhis/aredasated e t{@tyveeﬂﬁa@ S?H’ehght-
%ﬁhﬁm ééHé @J(a%%z) thedHi § ﬁ%%éwg{qeﬁe&ﬁé’m %RB)thétSﬁn%fs%ud

I ocat exte et'ween e sal m tti
aparisrd B0)andssipeed ai sizé aguﬂengmlelmal agtembthai o(f@)s ragnd ex-

EBahot ofeRaSmile LI kioSs hidin i, JramBr 1o AnRliEr of "

one sanple ("G') of gas within the chanber for
anot her .
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, characterised in that the total sur-
face area of the said aperture is adapted in a co-ordinated manner to cover
less than 50% of the total inner surface of the chamber between the light-

emitting means and the light-receiving means.
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2. An arrangenent according to claim1, characterised
in that the total sur- face area of the said aperture

wandi4anoiapertures i s adapted in a co-ordi nat edPCRSE2003/001235

manner to cover nore than 15% of the total inner
surface of the chanber be tween the light-emtting
means and the light-reeeiving nmeans. 3. An arrangenent
according to claim1, characterised in that the tota
sur- face area of the said aperture is adapted in a
co-ordi nated manner to cover 30 less than 50% of the
4ot afrangement hecardinig tbhmmharﬂ)er 3be|nme:uenﬁsed in ttat the
emtting neans a%% the light-re |V|n nmeans.

Soloh s 0riape1e ocef e soBLARR g g Hnd e85 %‘i‘@@ﬁ‘é fip cover
?ﬁ)‘:%‘%' d?g ¢ ?ot%‘i Ahet &urfgceobf e &J&ﬁ{b'é?t&ft\}vééﬁ tthed Iléﬁtaémlttlng

tota surface area of the said aperture and
apeansans theslighdapcaidingoneavsr 20- 30% of the tot aI
i nner surface of the chanber between the
Iight emtting neans and the |ight-receiving nmeans. 5

/tQﬂ affah Bﬁm@ﬁ?@bc&@ﬁ@t@ d&int 9, haradtdriséd /1 et ed S&id aper-

at t e sald aper- ture is assigned a square, or
és@elntasalgnyadsaqsmaa'e or essendially bauare6Cross- S@Ctlaﬁgenent
according to claim1, characterised in that the said
aper- io tureis assigned to one of four sides

kel AR GG gEmMeht SBBGM g {6 cidim ar ckagetensedactiiditingsaid aper-
claim1, character| sed in that the radi us of

durevistassignesspgmecoiifout pides belEneing iora 8ANAIght - eni t t i ng
nmeans that offers a |arge angle of divergence for a
diverging light beamis selected to be less than is

thahnfprangehieittacesiding fdﬁclmwcﬁﬁa@teﬂsed nstl‘adtlth@r@les of
of divergence for a diver- ght beam 8.

awrmatgée@ssﬁlgmm therpanaben AT fh %th' mlaema%f@a’f pffers a
e B o FHBIAGRAFEE) PO 620 10

anhgt foref light- ‘eﬁil’amgcmeém offedngy arspialigandlg of db.eagern(sa for a diver-
selected to be less relative to the distance of the
|9ipadigBtkheaMng neans fromthe surface of the chanber
than that for a light-emtting neans offering a small
angl e of diver- gence for a diverging |ight beam 25
9. An airam_;eagwﬁraccaccﬁng tb dgin d, charanteriset an Huatdhe sadius of

in that a da dto overthes

Buvetre Sssianedio e BBRer S s BbFainb Teft fhat offers a

CBRJSERGIE oF Bl drfendor Eh@ivargRty Rfht beam is selected to be less
relative 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, 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.



filter used is adapted such that it is able to cover
wth a factor of 10-25 (1/mm) 30 the said aperture,

woebativaet o t he vol ume of the chanmber. WO 200#C0484108/001235
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PCT/ SE2003/ 001235 27 341. An arrangenent according to

claim1, characterised in that the said Iight-

emtting nmeans (3) and the said light-receiving neans

(4) are located at the ends of the said chanber (20).

5 1%?An%f?ra?§%§wﬁ%%m@ﬁ§w ehbrhglﬁ, lehﬁlr@ét@rilsed in that the said light-
[

characteri Se n that a centra ine or central ra
assiitingdneans (8 dndghe saidhlightyeadisingoneans ¢dnareciocated at the
t he diF cti an of a t2 ent |ine through a concave

r @

c &PIR 8T MePRI9 LAMRST (A8 sur f ace and through the

section of surface that is |ocated next to the
light-emtting means. io 13. An arrangenent according
t d2cAniarrangeneniascoeting &ciaimn () gharagterisged,ig|thaf a gentral line

assi t i ' j (W N
*35 s8R0 9 BB AR 35 RSB Wb O grecion
aef artghdgenttimectheoughl a eondadie elraeadigki-ictledting sutfate tihd through
15 central line assigned to the | i&]ht . l?_&am 1S assi %ned
athe seeionoe! sintace that isilacated nextiateightenifingsmeans.
tangent. 15. An arrangenent according to claim1,
characterised in that a strongly fo- cussed |ight beam
or3l. Aghdrraryeenevittdccarding tai skeim Mg ehatracteeised in that the central
light-emttin - 20 ans arises. in the said pean 4) .
AP SEsBnEr o las Tiabt AT e ALsioaed amal A drEne o e said
aqglﬁqéﬂtr“g to claiml, characterised in that the |ight

bea or Fi ght cone, for exanple its central beam or

ray, that is produced by the light- emtting neans is

adapted to be refl ected few tines,in the, concave

SuVk ASerrangeBe O ing o GIAIE LA 1RechaTpteTRRa I ihahthe
crantal e adflofied R bRARPE sAried! i) 2afo drangle within 10
sekktiveto the saiditasgenthan ei ght. 30 18. An arrangenent

according to claim 17, characterised in that the
nunber is selected to lie between three and five.

15. An arrangement according 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.



