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TITLE OF THE | NVENTI ON: A gas detecting arrangenent
FI ELD OF THE | NVENTI ON Thelpresent i nvention rel ates
w@ewenall’y to a gas detecting arrangenent and PGI/EE2005/001871
specifically to a gas detecting arrangenent that
conprises: A a gas cell that has an associated cavity
and that includes in the gas cell and in the cavity
one or nore, preferably nore or |ess, straight and/or
refl ected nmeasuring paths: B. a gas-cell related |ight
source: C. a gas-cell related |ight detector and/or
Iight detectors and D. a controlling and conputi ng
el ectronic unit. The electronic unit, according to "D
above, is adapted, either directly or indirectly, to
initiate activation of the |ight source via pul ses and
al so to evaluate the presence of and/or a current
concentration of a gas and/or gas m xture enclosed in

I Vit dependi.ng. on the structure for
TITLE ﬁlf‘e'ﬁ%'h‘ﬁ 'tﬂ'd‘gt%étcg%t‘? IRENHUIBE signal's from
the light detector. The main aim of the present
invention is to mnimze the structure of a gas or

FIELD OF it INVENEVQN i ng arrangement and, in this regard,

E QM (R articul arl dapt ed
The procbr?ifienitn 30104 BOREERDto, h ¥ ettt pan GimEp e hote
specificelliy to avgast detecling baaadement it conpridest hat the cavity
A of tE«?@?ﬁs cell shall be related to a hard or a soft
- 38 g8 eelhthGl has Al asseciated cayity ard thatingludes insiheraas eslbiangd in the
cavity drfé 6r hbgt t td | ' i
Y Qe 3 DR pr by rbre bESE StfintRlie SR8’ Inokiiing
paths: poard type" or the type of printed circuit board on

' conponents are surface no unted, referred
B.agat\égéeﬁl(??%?aiﬁglgrsn@gC% surface nounted board. By "printed
C. a gasideliublatdRgiit detector ank/ck IBABESteLord af@r d on whi ch

c

there is printed ele
D. a controlling and computing electronic unit.

The electronic unit, according to “D” above, is adapted, either directly or indirectly, to
initiate activation of the light source via pulses and also to evaluate the presence of
and/or a current concentration of a gas and/or gas mixture enclosed in the cell cavity,
depending on the structure for receiving light-detector-related output signals from the
light detector.

The main aim of the present invention is to minimize the structure of a gas or gas-
mixture detecting arrangement and, in this regard, to provide an arrangement that is
particularly adapted in relationship to a circuit board, card, or its like.

The invention is based on the concept that the cavity of the gas cell shall be related
to a hard or a soft board or card that is related to a light source and/or to a light de-
tector.
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trical conductors that are co-ordinated in one or nore

| ayers to provide nore or |ess conplex conduct or
w@eaotures and conductive %atterns By 'sur f acCBCTYBERIDEE 1871

circuit board"” is neant a card or a "printed circuit

A practﬁ%?éﬁélié&%hg& @% §€e§r%gp Hé%ﬁggra ?é 5%‘6’an Spﬁ%u‘gtriﬂerdsé\ﬁ]&ﬁpboard

I'nat'e a nore

type” ocithextyps otpﬂdig@t@:rcuﬁtb"md whewiioH umarmg@dlponenw dre sMrizice mo-
one or npre discrete c onents e surface
unted, eferredio herginafier ap 3 suida %gé@ sol dered to sur

face-rel ated connection pads or corresponding electric
connectors. Since the invention relates to a
By “prir’niedefiniouitaboand”eisaﬁeanharbbard & ca(d bewhitle théreaisdorinted elec-

tical oG ey el ARcto BITRIEA PPl MR aLe i gy e 1ore or less

comp|e§%rnanbtoats&wtu$éé éiﬁél 'é:bﬁdu@tive%ét&!rngl nds of circuit
boards, for the sake of sinplicity in respect of

certain applications solely the term"board" will be
By “su qm@ﬁ%ﬁfﬁ?ﬁgﬂ@ﬁ@glﬁﬁﬁ Iﬁlﬁ)ﬂn{;f:é@q? %F&@Tgﬁcwc?lt board” that in-
cludes PpEnisl citDodaatdbs whidhedn dBe laemw‘edaye’flﬁpaomdlaate a more or
less CORTRIBEFOMSH SO HBCRIHBrN A B&ﬁ?rreoér?%o?é{ok%"@ascrete
compo@ﬁﬁé'rﬁﬁh b8RuAgEe IMbuMiE& Nsuich &4 §|‘é' ‘ﬁ@cﬁg{ W a e 8-to sur-

I'd sensor contains a flui dto
face-retated cernectionl pads @fcdrtaspdn@ing eleotricreonhectaraf a gas or
aliquid, that is to be analysed. Said fluid sensor
conprising an el ectromagnetic energy source (3)

Since tRé iMGidn relatdPidsabenéefigial tise8oa ﬁbrdJON\@éfﬁa‘le(x‘Pdle% Bdaxd or
the fluid cell (1) and at | east one detector

card, aadtsme thpse MayrkgyREDies GiEaudqREds phguvtfmeyuywr&% PflntﬂddC"CU't
boardsictﬁ% e?&éaﬁq?gﬁlagélyasﬁﬁfcﬁy% ok cﬁﬁelnklﬁgs %ﬁzzlgélg béé@s for the sake

of simplicitg i fespeetraf deBtainl Bpplicatiohs isolety tHeiat® “bbard”r\mmm@l llls;ed in

of _ el ectrormgnetl c waves reaching said at | east one de
the follpwingsdescsiptiathd/ or to provide the circuitry for the

el ectromagneti c energy source (3).Said fluid sensor

(1) is so forned that at |east a part of the fluid
RELATED IPUBDIGATION.or por a

The International Patent Publication WO-A1-2005/059524, filed 19 December 2003
as an International Patent Application under the Serial Number PCT/SE2003/002041,
forms part of a related publication and in which is disclosed a fluid sensor.

This fluid sensor contains a fluid cell (1) adapted to enclose a volume of fluid (7), in
the form of a gas or a liquid, that is to be analysed.

Said fluid sensor comprising an electromagnetic energy source (3) arranged to trans-
mit electromagnetic waves (4) into the fluid cell (1) and at least one detector (5) to
detect electromagnetic waves passing through the fluid cell (1) and at least one ope-
ning (2) for the inlet/outlet of a fluid that is to be analysed and a circuit board (é, 10 to
16) to evaluate the intensity of electromagnetic waves reaching said at least one de-

tector (5) and/or to provide the circuitry for the electromagnetic energy source (3).
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ted into the substrate of the circuit board (8, 10 to
16). It is further proposed that the fluid cell
weaenda7conpl etel y through the circuit board BCTAEA005/001871
across the circuit board or that the fluid cell is
fully enbedded in the substrate of the circuit board.
Further it is supposed that the fluid cell is built up
Said fluid senﬁn{l'l plg éo'fd?fnedlthauaﬁleb]gm ﬁart?il?fahdé édidt cxgiet! h & mﬁbtpora-
s al so. sug of the uid sensor, within
ted mtoathﬁédbeﬁatee%m%sr%ﬁwgp et onf&i ng t he
concentration of carbon dioxide in the exhaled air of

a person or person 's breathing frequency, which neans
It is further pedpasedtthabinstfiiid celh detepdsicompletalethreugintheharduitnarard

h h d
andior &toss A el B85yt IV ia 51 5 My BuiieddeR e shbstrate
of the crelit ddued sel y affect the analysis results. Said

condensation effect may be avoided if electronic
circuits, generating heat, are oriented adjacent to

Fune R IS 4 SPE by R e s

ked togethdrhe af oresaid nature and intended for the aforesaid
application are knowmn to the art. By way of a first
exanpl e of the background art and the technical field
It is alsb% pp th@ L%'eecﬁfiﬁ‘%fl}iﬂvéaéﬁs'oi“\/vmﬁh"’é Riedfc@effipment, for deter-
one t he possi Ity of constructing a requisite
mining mescnmentmtlon cfrcadyyodioaidedndhe iexhaleshdingf @ pgrson or person’s
a_se unit an

breathlhgi{reﬁﬁtﬁagy? hm\//\@ch H?eér{e'nao ﬁglé agdpolsgegr at ps%t}orbo] lects on the

inner walls bReRe §hs acluitial detionated the Iquality &Qﬁé digndlld pasdifg thro-
el ectronic circuits of a control unit being nore or

ugh the gas celbpad dois senadyersalvaffecttbaianalitsis tessitSt o a
surface-nounted circuit board. It is also known to
nmount the |ight source and/or the |light detector on
Said comiensat’ braetfeof may |bei avioidedif efasttonimeirelits; geferating heat, are
face-nmounted circuit board and to formthe gas

orlenteeadu%emwﬁgldcf&w sonsey of flwideelet e conponent and to
pl ace this conponent between the |ight

BACKGROUND OF THE INVENTION
Several different methods and arrangements of the aforesaid nature and intended for

the aforesaid application are known to the art.

By way of a first example of the background art and the technical field to which the
present invention relates can be mentioned the possibility of constructing a requisite
gas cell with an associated cavity having light reflecting wall portions as a separate
unit and mounting this unit on a circuit board or on one surface of a surface-mounted
circuit board, with the electronic circuits of a control unit being more or less related or

a printed circuit board or to a surface-mounted circuit board.

It is also known to mount the light source and/or the light detector on one surface of a
printed circuit board or of a surface-mounted circuit board and to form the gas cell
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source and the |ight detector. Also known to the prior
art technology is a controlling and conputing unit

waokiosl7iincl udes a nunber of4processor-controlIEEHBEmmymnsn
electronic circuits for executing a nunber of

w806 P AR HRRE 1B 8 A5G e o

source angiathedighs dsteetory by virtue of the wavel ength and/ or
wave | engths of said gas absorbed during its passage
t hrough a neasuring path in the cell in response to a
Also kit thig! pritsrt P #a l4 ¢ it Which inclu-
S B 2 ool R L it Which inolu
des a numberapfqiosessaritentroligtd electronier circtiits dobexemudingg numbbeeof

. technol o t ich th resent .invention rel aje IS
functiofs Sippad Bies e frligh " pSSrenad i PEsancpat ahgor the oSnoen-
tration B8 |gagridPer ¥'G@ad\boRsidleB o) Qirtdd iof tHY WalelBHEIN &#d/bPWave-

teaches an arrangenent whiCh is intended to be surface
lengthsefiseid eas @bsarhnd during its passagenibaoupiva eeasssingawth in the cell
inresp 3 AR ST BEL 26 b0 8 b4l in Mirosgn g sene-
rated palsated tightastdictorepvitiaiedtda ths lightpemittepf the prior art,

to be considered, is shown and described in the

Eur opean Patent Application Serial Nunmber 94 1 207
Al i e e i ' i ' -

o bl oot plad, Ecn Ty My 0T g aren-

gementsaughtrbcintersational itadentdP ildicatiog WO-A 204481 WMAVVARY OF

THE | NVENTI ON TECHNI CAL PROBLEMS When taking into

consi deration the technical deliberations that a
This pridf pe®@licatidr {ea@héd ah Rirang@hidrit WHEh & htdAdRld tBBeesuface moun-

order to provide a solution to one or nore technical
ted on g miiptedisiredibboard/astse-ealledusuriace;mpuntgd hoasd, where rasaisite cir-

BB 988 B GRA S0Ec BBt el S -

nents. be under

As a part of the prior art, to be considered, is shown and described in the European
Patent Application Serial Number 94 1 207 993.8 (EP-A2- 0 704 691).

This patent publication discloses an Infra-Red Spectrometer Sensor for gases using

micro-structure reflecting surfaces.

SUMMARY OF THE INVENTION

TECHNICAL PROBLEMS

When taking into consideration the technical deliberations that a person skilled in this
particular art must make in order to provide a solution to one or more technical prob-
lems that he/she encounters, it will be seen that on the one hand it is necessary ini-
tially to realize the measures and/or the sequence of measures that must be under-
taken to this end, and on the other hand to realize which means is/are are required in

solving one ore more of these problems. On this basis, it will be evident that the tech-
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taken to this end, and on the other hand to realize

which neans is/are are required in solving one ore
WOme/0fi7t hese probl ens. On this basis, it w | PCHEE2005001871

evi dent that the technical problens |isted bel ow are

i 3 LA gy 50T B0 DRAS 5 A ot -

ventiont. echni ques descri bed above and expressed in the
preanbl e of the acconpanying claiml it will be seen
that a technical prob Ilemresides in the ability to
When ¢édiliderthd fhe 'Wé}isftéﬁnﬂw SHtechh AP aBGRE -
_ vvittlt an(?; or eﬁge tech |c§ﬁ Jggsurﬁggg\gﬁg& e |%erat ?gﬁtseﬁﬂres
sed in theqreamble ofjtherantompanyirg Cla'gnal igwﬁl bekeen ﬂ\atteytechhm:al prob-

o rosilh BBIAT o 5 SRl 1B, igatea wit
and/or theeRarRabeashiidssAndasliberhtions tHat Bee F@flﬁﬂéHQH cibathgra gas
second new gas vol une. Anot her techni robl em

cell cawtastlt?é§anrbet allocakad an extremedasmad gase/oémrgﬁuamdba@mth be ab-
te for r. t.he
o to b AhdfiH 8PS rhBleiEhngl KRLFS B LR o mersyeg with
a secondh newdgas valumet mreadi ly a gas-cell-related cavity
that has a narrow el ongated aperture in the formof a
very small slot or a channel (the snallest possible re
A -
rothe} S0 pHOR B nE By CLIRR e kA0S e o
vantagesthattaye tafforded by andioe the tedhhicsd mamsofes ahe datiberations that

ntages, that are affaorded b chni cal
are reafifgh 9 8o 1A ot Fakli GFS oBiadibtouyinn Y s Bron glon-
gated apePlivé liry tHeF® dfféﬁ\/é?Z%m?alpéloﬁot a@hbnﬁétt(th‘eesrﬁanbétq)osable re-
concentra ted thro a small or narrow gap-shaped
lated tosﬂh@tuﬁd |&9"@@ﬁ1'§|ﬁ§t§'@@a"§ﬁéﬂﬁfﬂ@ boacheadenialdt h corr esponds
to, or essentially corresponds to, a thickness (or a
| ength) of a used incandescent filanent and having at
Anothel sctinidal gindblert lesidesrig the@bbilipotd icalize thd sighifidanepofithe ad-
tector g?%ts particular light-sensitive

vantag%%mat@rrg @hpﬁf%de@f anglor fqg@plqeémﬁﬁsgg@s 9rpq)gp|ébﬁratlons that
are reqhﬁ‘*éd QS%rééteta'T?a ?'V\tHéré thée b or eﬁa L@Fﬁ i Eér‘? Ba%n%ntra-

vantages that are a
ted tthLgfha] smﬂl aorawsovegapastiaped ishat rosta gmmshaped aperture whose

width corresponds to, or essentially corresponds to, a thickness (or a length) of a
used incandescent filament and having at least light-reflecting wall portions situated
opposite to a light detector and its particular light-sensitive part or chip section.

Another technical problem resides in the ability to realize the significance of, the ad-
vantages that are afforded by and/or the technical measures and deliberations that
will be required in creating those conditions which will be required to co-ordinate and
integrate completely or partially a very small and narrow gas detecting arrangement
for a printed circuit board or component surface mounted board.

Another technical problem resides in the ability to realize the significance of, the ad-
vantages that are afforded by and/or the technical measures and deliberations that

will be required in allowing a gas cell arrangement that includes requisite gas conduc-
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will be required in creating those conditions which

will be required to co-ordinate and integrate
weewpletiel y or partially a \§ery smal | and nar r BOT/§EX05/001871

detecting arrangenent for a printed circuit board or

ting coﬁﬁ’é%fb’ﬁ%% b%u'bte:@%?ﬁ "%éhué'ebgg ql? %taéoql tﬁ%@$8ﬁnt§? %ﬂghﬁ Bbard or a

emresi 0 realize

surfacesn‘gmnted:laoami of, the ad vantages that are afforded by
and/ or the technical measures and deliberations that
will be required in allowing a gas cell arrangenent

Anothelr lf@éhmémlpwgﬂén{ RAHeY 'ths%uW{Hj#Eénk@ghé QYR ghe@%fttﬂe ad-

be i ncluded as a part of a constructe rinte Cl Ir cul
vantages thal ase affosded hy andinnihe tedhwical ma‘mmree and delibémadibns that

wil be REReFTh ARUEF saip dedCerdhion el isaq 8 4P, seaignd stre-

ight or amd,/edr slodiké o€ grocietlikee apeftafe mtBedRIdresih émé pkidd circuit
be required in allow ng said gas cell to be

board %fta Beem@awfh@nﬁﬁn@twﬁwwﬁaﬁa neeyried that bas adengitudinally
orientafidPharrd k% T lrg ﬁ%%slegwlabkﬁ) e %E oarégd 13§ vé; %Leqelnstwérharrow

as a printe oard ofr
opening mmzp,obemx)vela?rdebysarshmjleccmwngexlembhathestl"& inner central surface

| ongi tudinally orientated narrow opening (less than 10
part of ﬁﬂ\do%l‘éﬁ'ﬁenlt H’as)%/t‘f"ﬁﬁ bﬁ‘é‘? Eghw'?rﬂ?%‘i"}g PIRPERYSS- ow openi ng may
be covered by a small covering el ement where the inner

central surface part of said elenment may well have
Another teghnical frelelemmigsisiasps the abilitysteoreadize the hignfiwanpe of|thenad-

vntagh 5t k518 i 5O 8 PRt A HeFRERRL o

will be tam@dqalauwmsop&mngiai b&etatiras akhslovahd tHgewith adap-
uired in al ovvlng h enlngto be structured as a

ted to passicospRiciale FuaHgn a 2 tdegsistwocemyer-dungtipning elegients
that mat%/hlg?ﬁfa%eWJmo@é C[.]) %‘?Jstb Jn‘@oor%’?ﬁﬁr d&%&g&ﬂ'\grﬁo%g el ement s

on or a one or oth si des
of the board Anot her technlcal problemresides in the

Anothef fesiinidal bZohIg s sy 15467 SPIHE iR e HOREASLFRS! dhg ad-
vantag&€ thdiefratfeRfed B?tanmdr lthe?Fecfh‘?l‘i’déll h?%éﬂ?ééhﬁ%ﬁ&ﬁﬂbﬁs that

cover-functlonln el enment to have ormo
will be egquireddpallowing saldmwat-ftmcnogmg elemenhto bhaye thedfoomef adhe-

sive taéé‘Sr g'?l%&hpall‘fl r%oc? e|err]19enaf app‘f‘OI %rver the aperture opening and adhering
to or fixed to or in some other way fastened to the outwardly exposable surface of a
printed circuit board or a surface-mounted circuit board and, when necessary, ensu-
ring that the surface of said cover element, facing towards and covering said aperture

opening, includes light reflecting properties.

Another technical problem resides in the ability to realize the significance of, the ad-
vantages that are afforded by and/or the technical measures and deliberations that

will be required in creating a smallest possible light beam conductor through a small
aperture that has mutually opposing delimiting surfaces that have been adapted for
and treated for high light reflecting purposes.
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to or fixed to or in sonme other way fastened to the

outwardly exposable surface of a printed circuit board
w@eoososurf ace- mounted circult board and, when PCT/SE2005/001871

necessary, ensuring that the surface of said cover

el enent, facing t.gwards and,. ' i
anctne SRR p oA SeSBP I e NG RS B SAEILS, e o
vantagdsehBnacdafidttelrandsr thestethnitlemabsliiesyaridodelib@rations that
the significance_of, the ad vantages ipgat are affor

will be equisedinoallawieg saichapedyrenea sResRA tANGoF fm%’sdigeeg‘y as
a il b OB e R oty AR o SR g

nmut ual Iy opposing delimting surfaces that have been
ed for and treate

adapt for.high light refl.ecti
Anothe@@fﬁg@agpmbéﬁrﬂ &PSIAEE it b 48 Pel e RN ifARGReot, the ad-
vantagé®ihbt b &fforaealdy?and/BE R BRhhicaPmeasies dritbd@ifberations that
vantages that are afforded by and/or the technical
will be negeised ésatiowingeiaih smatll asmartomasiotd, ichapaels«yanesiyresio be

| J.owing said rt t.o t

comedfig B Ep Bt L HE e e JECEEER B SEcond oo
ning th&APSAiH RendIhapert@decbraietih wail bsargl ot in said board.

Anot her technical problemresides in the ability to

realize the significance of, the ad vantages that are

Nl | . _
Anctef RS RbIG RGeS e B8 T s fpnfance of o ad
vantag@s‘raﬁférdeddbyaanddw tHeoteshnichbmeabsresrarabadelibaratonsothagwill be ne-
.connected. to and/or directly fornmed as a.w.der.,.. .

eded in qllputingssaig st wiskes aPEgEL Ay sUFPHEY gt S ting
whose @l%%frfdéi BoMuctingliingd mal Berrnthtedntdiiect A Prigdd circuit sur-

problemresideS in the ability to realize the
face or4o gnidppoaingeswiface: ¢ofea printedrairgyi board oF tethegprasinosurface of

a surtal S5O s BEATE 8o A0F A BB B ek Bas
orientatdddi tréMatisH td @HRbeldctricdinnestidn limgs.uni t, whose

el ectrical conducting lines nay be orientated in
respect to a printed circuit sur face or to an

Anotheg geoc%%gd%\g pf’égl%ﬁcr‘:és&;es%@ﬁé ?Bfﬁ ol feglikd tﬁ@éﬁgﬂifi‘éégéé’ of ife ad-
posi g surtface of a sufface-nounted circult board
vantages dffe@iell Byaandioe the techeiaericasarescamedeliveraianis that will be ne-
eded in%l@?n& tsgldd \Ilvlréierrglegghg r(])ptegina%%gﬁlls %urloﬁng %nlpg%%tdle?encting unit

whose electrical connecting lines may be orientated with respect to and connected to

respective connection pads on one surface of the printed circuit board or on mutually
opposite surfaces of the printed circuit board with each of said connecting lines faste-

ned to said pads orientated in relation to said lines.

Another technical problem is one that resides in the ability to realize the significance
of, the advantages afforded by and/or the technical measures and deliberations that
will be needed in further connecting said elongate cavity-forming small or narrow
opening to one or more short gas-transporting slots or channels with the intention of
enabling the first gas portion in said gas cell to be exchanged for a second gas por-
tion.
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Anot her technical problemresides in the ability to
realize the significance of, the ad vantages afforded

whyooandiior t he techni cal mégasures and del i ber aP¢DRE2005/001871
that will be ne eded in allow ng said w der second

Anothe%%g@gmgll %rgpfengpéélaesc‘m{ %ué}?hl t!) r@é“zedcﬁ%%?%ﬁl% .$f the ad-

eRNLY |ng ines o
vantagé@ affortes pgcindier thedeciatiogiahedsures raaslpiﬁhberailommrthatwnlcbe re-

vares Rl oS35S Ghotn TS Sl eut Lol €
ally, wﬂ@iﬁ% gg%fssh gﬁﬁélthsoénos 8istr&t8 %ﬁfﬁdn@ﬂté d)inﬁid fpﬁﬁfeﬁj gieclit Boards

entated 1n relation to said Iines.
or compornenteurfaesimowded poabdsem i s one that resides in the
ability to realize the significance of, the advantages
af forded by and/or the technical neasures and
SOLUTHON berations that will be needed in further
connecting said elongate cavity-form ng small or
The prasent inweolidmrelgtesdo aa@asdeiesiiag @ﬂ@ngemi apdiaiws it skayting po-

mt romp Bl ERARBET R B BGEA RAGR TR AR -
signed émpn@b gzmsell thabinchaieslecalityc bgasadellretaiéa tight source, a

ONEE RS SURTREN R R e

nmeasures and deliberations that will be re quired in
all owi ng unit-associated electronic circuits to be
Througb dheadenay efiraits|arakfungtions, thé electranichunihis adanded ey, initia-

i acREpbd 2o 3 R e anc

or the coRebliirsRdnTbeg Y 854/BF al ghsMbitaR ElederSintthe @el a;‘awty, in re-
detecting arrangenment and takes it startlng po. i nt
e

sponsefto@iectrie Signetarelatiftsniel 3 obi@inad fiem tha lighdetector.

i ntroduction. This arrangenent is designed to conprise
a gas cell that includes a cavity, a gas-cell related

With theiigiehtio® of §6lving @rasecriore bt afdrésajhteatheicat posblems, i is pro-
controlling and conputing el ectronic

posed, 55 BRegrIanCE R e SrasRtARYRLIO0 1At e Kapud toaloaH [ supp-

Iementé& b?%B\tNﬁ% lfh%rgﬁé“ééll % B QQu&EFéd’\ﬁlrth AsrRAll éééﬂuulé @lthe form of
ce an pted to eval uate the presence

a narro&nslbt or a narrow channel and/or a through-penetrating opening in the card or

board used, such as a printed circuit board or component surface-mounted board

and that an opening (or openings) assigned to said small aperture in said card or bo-

ard is covered by one (or two) cover element, such as to enclose the gas transporting

cavity.

By way of proposed embodiments, that all lie within the scope of the inventive con-
cept, it is proposed that the small aperture in the form of a narrow channel shall be
structured so as to pass entirely through the board with said covering element placed
on one or both sides of the board.

The covering element may have the form of a piece of adhesive tape or the form of a
flexurally rigid lid. '
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or the concentration of gas and/or a gas m xture

enclosed in the cell cavity, in re sponse to electric
wG@r@earg7r el ating to and obtai ned fromthe |i gh€T/SE2005/001871

detector. Wth the intention of solving one or nore of

T sm R SiPLARERE B 456 by BREAl e oty g ferfin
source bﬁ@,ﬁmgl ogy i s supplenented by all ow ng the gas cell to

be structured with a snall aperture in the formof a
narrow sl ot or a narrow channel and/or a

The sm'gﬂ Pat9 Bnmltd;qggedg?@lrg R tp?gfggérbé;f, Be CirfécRid aﬁaem, #58%econd

as a pr component
wider opelmihgcrelatmgim add bnahcmr@nihglhtadetactoopem ng (or

openi ngs) assigned to said small aperture in said card
or bo ard is covered by one (or two) cover el enent,

The ﬂrsWﬁderﬁ)etn dcffﬁﬁgcﬁeeaaé\ﬁe@% tbhﬂ}ﬂ§@|¢6¢md1ﬂ |igavetrmnn§wnuamth a
propose odinments, that all lie within the scope

narrow ofeatrmca whereineonnestioe fines mayi tse priepateciwith d@gﬂﬁ’ew'th a bo-

ad BB P ol 0 A AR Lol g

orientatéidiwitis Rispeeioesditt gonhedtiunt lindscaretibelongimg torthb aincul iadesige-
of the board. The covering el enent may have the form
ment. of a piece of adhesive tape or the formof a
flexurally rigid lid. The small slot, channel or
aperture may be connected directly to a first wder
The sed:mrghwldm opeaingprea igen Ebaotamd tostigittly s:unmuml a tight detecting

it wAEBE L H a r EESEe5BANES e ALY R By et

ting um@ﬁ*aﬁf’dé’bneﬂiafédc érﬁ&boﬁhé’&éd B FsYpRat BBy bbarcﬁgaﬁé@éiot @ith res-
ly surround a light emtting unit with a_narrow

pect to @peaslalcb@ardvagrfaceas aod firsfene to corneatian nadswrrianiaieddy rela-

th re SSQC {or
tion to 5 BrBERLEIN Sof peRulidh B PR RLES RS HAEt o
pads orientated with respect to said connection |ines
and bel onging to the circuit arrange nent
One or more further small channels or openings may be connected to the aperture,
said channels or openings being dimensioned to lead or transport a gas flow for the
exchange of a first gas portion enclosed in said cavity of the cell with a second gas

portion.
Unit-associated electronic circuits are co-ordinated at least partially with circuits and
electrically conductive patterns in the printed circuit board or surface-mounted printed

board.

More particularly, the board shall consist of a printed circuit board or a printed circuit

board on which components have been surface mounted.

The small slot, channel or aperture in the board shall have high light reflecting pro-
perties.

The cover element or cover elements shall also have high light-reflecting properties.
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The second w der opening may then be adapted to
tightly surround a |ight q_tecting unit with a narrow
w@apenriici ear ance, wherew t'Y the connection | i PEFSES005/001871
the light detecting unit may be orientated and
connected in respect of a board surface or with res
pect to opposing board surfaces and fastened to
Accordingrtoentts pmpf)%& emb'ogil”ga?’emé rigmt@lcmlrttt:]é ntaytime blientated at right
connection |in a elonging to the circuit
anmesg?pﬁhﬂBﬁ@ﬁkﬂaﬁgé”égaﬂﬁ?% further small channels or
openi ngs may be connected to the aperture, said
channel s or openi ngs being di nensioned to | ead or
In the casernd phis temebaghiment, aveflectar meaycke lraangedfto paftiallytsugensind the
. ortion. enclo ibn_said cavit the [, with a
ight sofie ol 5 ETaEF s ooy o635 illabtr bR yafipe
circuits are co-ordinated at |east partially with
circuits and electrically conductive patterns in the

The smallisieteandipr thgichappat Willdiaves widh thefsrreasnondatedor essentially
to, the \%%Elﬁ%fgl\&ﬁlgd i atn'g%%%‘itwi’re.t he board shall consist of a

rinted circu oard or a printed circuit board on
whi ch conponents have been surface nounted. The smal |
rture (p the board shall haye h

sl ot, channel or a i gh
The smaligiot SraRp eBaniey Wil Gaera widdh chfeSeandinS drierrsanighy i) the

length 60 BhoSePEERISIneARddscaheqiltave high light-reflecting
properties. According to one proposed enbodi nent, the

light source may be orientated at right angles to the

. ] sl d/ h .. he . f 1 hi . .

tis ais FRoppsestinat e Ipl a7 g BaitiS RiTed whi g araridga i

means J&r ésHuthtriabifg ligiBefiAs oot arehdliccHigbbetdn, llbghted e &ieslight
onto the small slot or the channel. The snmall sl ot

detectofind/ or the channel will have a width that corresponds

to, or essentially to, the width of a coiled

i ncandescent wire. The small slot or the channel wll
ADVANTBAGES Wi dt h corresponding, or essentially to, the

| ength of a chosen coil ed incangescen ire.
Those agvagntages that can be considered primarily a%or&edv\f)y ﬁ'ne present invention
and the special significant characteristic features resides in the creation of conditions
which enable a complete gas detecting arrangement to be greatly miniaturized by en-
abling the measuring path and the cavity of a gas cell arrangement to have the form
of a very small slot, a channel or an aperture in a card or board, such as a printed cir-
cuit board or a printed circuit board on which components have been surface moun-
ted, while a reduisite light source and light detector can be co-ordinated with and allo-

cated to said board, such as said printed circuit board or component mounted board.

An electronic control unit required by the arrangement can be related, either comp-

letely or partially, to a printed circuit board or surface mounted board.

The primary characteristic features of the present invention are set forth in the cha-
racterising clause of the accompanying claim 1.
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It is also proposed that the small slot or the channel
is formed with, or provi delg W th neans for
w@omveentirat i ng |i ght beans 'onto a small chip SECI/BE20)5/001871
|l ocated in the |ight detector. ADVANTAGES Those
advant ages that can be considered primarily afforded
by the present invention and the special significant
BRIEFﬂESGRII%TIOSNOFTIdEtDﬂRMNGSdeS in the creation of

di tions which abl e a conp tectin
A PrevigyakkaBRB ANg SR IBaRHed A 2aReS B AR @i, Bes gnd/or a
gas miktle SR@aWurilierRittphopostd r%b%éMﬁéMsocf)f tﬁegrﬁ?rﬁ@n' at present

arrangenent to have the formof a ver
preferrechand dibving charagieristio teatures significant o!wa’:r ahvenptioin, \&Hj rww be

cesorBf81 e IaEtl beh SR SBlne sl Biatath i e abifheting
drawing< @ whidte | i ght source and |ight detector can be

co-ordinated with and allo cated to said board, such
as said printed circuit board or conponent nDunted

Figure ) bloﬂﬁ&ratég tlfé gﬁﬁ&@'&%‘bf %oé‘rfegfausqu%\&ﬁ gH’aﬁggrtn%m H(?)z?nded and

rela elr'ther co
adaptepamrt d@tbbtmg 4 gaa gndiortadas imigiuiré abda:odmrrsngJaﬂlgbtasource agas

yunt ed hoar The, pri ter| tic at ures_of
coll, a QY geaeuAEd ik Aricie bR BbE AerstanAn AR flecdipatc compting
unit: racterising clause of the acconpanying claim 1. BRI EF
" DESCRI PTI ON OF THE DRAW NGS A previously known
arrangenent intended and adapted for detecting a gas

Figure 15 o & i INERe8 st SR Bog el et smiatsrter

rangenBiit] AcCording 6 tes prddedt frR@htioe swhicBalkhali nétf sHowh, includes a

i nvention, wll now be described in nore detail by way
compuiing éﬁ'éﬁﬁpliﬁd/\ﬁot%thlafsé'ff@ﬁ@én@@t?ﬂé’oa&mm drp a few layers;
drawi ngs, in which; Figure 1 illustrates the

principles of a previously known arrangenent intended
Figureaid sasiegtiond View afehe eminglimenashawd irofigareg2staken tilong lines
and conprising a light source, a gas cell, a cavity
HHIE associated with said cell, a light detector and an
el ectroni c conputing

Figure 4 is a horizontal view of a second embodiment of a detector-related arran-
gement, in accordance with the present invention, which includes (although not
shown) a computing unit applied to a thin printed circuit board that comprises only a

few layers;

Figure 5 is a sectional view of the embodiment shown in figure 4 taken along lines
V-V in figure 4;

Figure 6 is a horizontal view that illustrates a detector-related arrangement of a third
embodiment, according to the present invention, which includes (although not shown)

a computing unit applied to a thin circuit board that includes only or a few layers;
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unit; Figure 2 is a horizontal viewillustrating a
first enbodi nent of a detegtor-rel ated arrangenent,
wa@ewendiing to the present i Hvent i on, which, alPdDsEA05/001871
not shown, includes a conmputing unit applied to a thin
Figure 8T BERSRAGE o Rt Sty d BB G ourica
circuit boartli gquwhich the fightsowate rmadl thedighttietelctar Haivgureerdplased in wi-

orizontal view of a second odi nent .. of
der endiigafetitaten B atPaS Gudal TR UGN Dt vi th t he
present invention, which includes (although not shown)
. a conputing unit applied to a thin printed circuit
Figurethisraise¢tianat viepr arzxgg side yiew okihelfiguee 2:ermbediment of g detector-

elated bR o o RIRASIRE SRR, it o e
principlesrdfzisapedsent éwehtian, appliestivat gickerdirteic board lhetemprises a
arrangenment of a third enbodi ment, according to the

plurality, g Sers. (WRheSR Ynall RReeIRG hrs hrrRIOvaNthe ijAT Ab? serdktannel
that in%%%b'ttaﬁ] éﬁﬁéceaaﬁﬁ'iﬁwm&'a thin circuit board that

es only or a few layers;Figure 7 illustrates in
perspective the manufacture of part of a thin

. rface-mounted circujt board qn which the |ight
Figure ) S8R ule P ambedbiefaptoutty Bigus where an
opening r réfsks BabEsh HRERIRE Forni of &lshhdiPehdreftEidludes a bottom
Straight cavity or slot; Figure 8 is a sectional view

surfaceand a si de view of the figure 2 enbodi ment of a
detectorrel ated enbodinent, illustrating a
detector-rel ated arrangenent, according to the

DESCRIFTIONOFSPRIOR KR P ANDB FREFERRED EMBODIMENTS a
. thicker circuit board that conprises a plurality of

Itis pO!“&%Pgt, initjadly éhaf werhaye GB@#PrhEP Hse ivthefodewiag daseriptienof an
I I i : ' ;

embodftheft (EFls ek proffied 4] HER AR SRfplEAE fatdiR <ig

nificankeofithdipresent imvadiodiang itlostratgdrie ré&spextiee digaresad én b o the ac-

recess has been .given the form ?f a %nﬁl]l channgl t hat
compapwggﬁ@yu‘gsbap?g& terms and terminology with the primary intention of

illustrating the inventive concept more clearly.

It will be noted, however, that the expressions chosen here shall not be seen as limi-
ted solely to the chosen terms used in the description but that each chosen term shall
be interpreted as also including all technical equivalents that function in the same or
at least essentially the same way so as to achieve essentially the same purpose and/

or the same technical effect.

The fundamental prerequisites of the present invention are illustrated diagrammati-

cally in figure 1, illustrating prior art.

This figure illustrates and describes a general embodiment of a gas detecting arran-

gement 1.
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surface. DESCRI PTION OF PRI OR ART AND PREFERRED

EMBODI MENTS It is pointed qut initially that we have
webwseniro use in the fol | dwi ng descri pti on of PEISE2005/001871

enbodi ment that is at present preferred and that

The arr%ﬂéér%%f\% 1 %Bﬂr L4 bs gbﬁ]qfrﬁgté@? & &l g, Mt ifeilesCd cé\i?i?y 2

sen |nven i'on an astr I’ respective
through whishes fldwtod a9yasf “G'tte tm:e@na@dypa&gedr aw ngs, speci al
terns and termnology with the primary intention of
illustrating the inventive concept nore clearly. It

This is ﬁ%ﬁibv@ﬁ vﬁhttﬁg aI(E 5 lnlbhgtarkhﬁ ggé I%ﬁétsdl ana w eﬁ flxcessary,

re shna n as sol el
with thectieg ehatdower (lmgéahq)wn) by mmwsmfpulmoh abaomatealt pQraohs of the

«~LNOS S be.interpreted as al so including all
gas Gt%@rﬁf‘ﬁeﬁe hém%%eeqﬂvgy at function in the sane or at
| east essentially the sanme way so as to achi eve

essentially the sane ,o pose and/ or the sa
The arrapgameh/l eéw wetudesieli hirﬁ%'ﬁ%fhﬁawhtﬁh# éHQP'éﬁGl with g pylsating

voltageqff'cﬁﬁedq&iﬁtwméﬁ&‘c?ﬁ-nﬁ)u'tlh{; lﬂr(?‘)\'itr ?do\ % aggamatically in

s figure
|IIustrates and descrlbes a general enbodi nent of a

Co-actiBg gt ecutips vac i 18 18 diliohs defasdr T idhan sadled pvapate
the eleé’-tnctsfﬁﬁél' QfruBfir & that dcbam & {1 fGHE deictbP7 @%@Mﬁﬂélé\?é}qhg line

passes. This 1s achieved with The aid of a gas inlet
7a, in a@ndrcm@asmtluMeeslgmalahmctwmenntxamtgﬁawse Wy tthe ligkt emiter or

hown f which i at ed
the |lghg§PHECSn Vgt biBbyil Sl GARILE ¢ hrough the. cavi Ly

The arrangenment 1 also includes a |ight source 5,
ich is supplied with a pulsating volta%“@
A stramsﬁlghbpulﬁﬁgoaﬁucwm@@eﬁngn@ Reth & \ara pathibydt up by Teflection, is

prowdegi"?&%'eﬂ%aé’é"ngﬂtl c‘ﬂﬁF%’%' r'roth}‘é’ I?gefﬁ' dletéqffe?;a is alight

ecto val the electric
si gnal structure that occurs on the |ight detector 7

ti W se over the |jn
In the case of short measur%ng patl'ls

Qa” the arrangement 1 is adapted for evaluating
the presence of carbon dioxide (CO,) and an existing percentage of the carbon dioxi-

de gas.

The unit 6 is thus adapted for time-wise activation of said light source 5 via a circuit
6a through the line 5a and is also adapted to evaluate the presence of and/or the
concentration of gas and/or gas mixture, such as carbon dioxide, enclosed in the cell
cavity 2 via circuit 6b, in response to receiving light-detector-related signals from the

light detector 7 on the line 7a through the agency of specially constructed circuits 6c.

The calculated result is presented preferably on a display unit 6e related to a circuit
6d.

The circuits in the unit 6 are known in respect of evaluating the presence of and the
concentration of gas enclosed in the cavity 2" through the agency of wavelength ab-
sorption and will not therefore be described in detail in this document.
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7a, in accordance with the signal structure initiated
time-wi se by the |ight eni(l)%ter or the |ight source 5
WO e@6A7adnput er equi prrent unit 6. A strai gheCT/BEZI5/001871
pul se conducting/ measuring path "a" or a path built up
by reflection, is provided between the |light source 5
and the light detector 7. In the case of short
The signmﬁeamtrum’gs amobﬁatédiWithHhe m\:emhigerﬂmtraiedi in theapnwinihgfigures

2100 B Gt L GRS Bl SRS A R ot

cally deQéFlﬁecﬁehl%loHént%d#@%@ﬁ at feddnte- Wi se activation of
said |light source 5 via a circuit 6a through the line

5a and is also adapted to evaluate the presence of

rhe preB3fh i BRR T P A0l e SR s co

cross-s&dtiorowhietiis veby sinall aadmspeeiallp adaptadviongpnform very closely to

light-detector-related signals fromthe.light,6 dete
the outer menﬁ@nls.qf@nwm@m%if&ﬁtﬁﬁ@ﬁ%ﬂj&ﬁwfeog <51 ”y‘?“”ﬁlglPl

sourcegonStrUCt ed circuits 6¢c. The cal cul at ed result i s
presented preferably on a display unit 6e related to a
circuit 6d. The circuits in the unit 6 are known in

t.of . '
For the SaRE SR eI, B Talohar wBOE ERaTE beitidriied ar aight
emlttln# ﬂﬂm@@?ﬁﬁﬁt Riclused PinghRd Sdtes® Wiel sdiledrtd adibmeidt “d” and
herefore be described in detail in this docunent. The

mcludmg. aincaodescaniiwite egilsioaa beight th, wherqwithoie @vity 2" shall

ravo o 3h ATEaANELS EFFORIRR HEHEER Aob: 2 bt o

the heigfMrR”, Sp@se taseat by oﬁeﬁtatlbh @d:cerdmgi torfigtreschasdb. at
present. The present invention is based on the

principle of giving the cavity 2' of the gas cell a

In the c%é&%? ’c@@?ré& ?"QP 'ibdtn%nv ﬁ'ﬁ‘?' B V@l %uﬁéBl?QJeaMly just smaller

very c osely to the ou
than thel Namlescofcthe didmeteri‘bt (oedasse of th‘e shadawingrisié), altbough it may,

oo St o 205 B a5 oy by 2
factor H€pi t8MEs S4ltisugh durirdén increase in the volume of the cavity 2.

i N

For similar reasons, the depth measurement “c” will preferably be scarcely smaller
than the value of the height “h”, but may exceed the value “h” such as by a factor of
up to 1.5, usually of a factor by up to 1.2 although during an increase of volume in the

cavity 2".

A fundamental feature is also that the space angle used to transporting light from the
light source 5 to the light detector 7 shall include at least those light beams that are
directed along the cavity 2" and also those beams that pass obliquely into the elon-
gate form of the small cavity 2" and that can be reflected by the wall portions of the
cavity.

This concerns primarily the opposing parallel, or generally parallel, surfaces, such as
plane-parallel surfaces belonging to the sectional surfaces of the component-moun-
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emtting cylinder” that i ncl udes an i ncandescent wre

coiled to a dianeter " ﬁgwd i ncl udi ng an i ncandescent
wowee/otarli ed to a hei ght wherew th t he carCT/yEDI5/001871
shall have a width "b" correspondi ng to the dianeter

ted CIFCL‘Itﬁ)Oﬁ,ﬁ% ﬂ?ﬁ%sf gﬁﬁ?ﬁ% I’?g\élrtf e ﬁt\Aﬂﬁ I on acc Of‘rglafnelaetogﬁ? gﬂu rtgg Sffective

Ilght-refléétdtg5pro Briideeincakeowh fadhisn.pr acti cal appl i cati on, the
"b" will suitably be only just smaller than t he
vaI ue of the dianmeter "b" (because of the shadow ng

i t i lcavity Rgithhy bexesfed tdrovi-
Secondl&éﬁ%%?e;mdﬁh ts%}gﬁggzs’ ‘?y@gx?aﬁ?gﬁﬁgfwﬁpﬁ o % nor mal | yp
de said bffectivedighbreftécting propért®es. al t hough duri ng an increase
in the volune of the cavity 2' . For simlar reasons,
the depth neasurenent "c" will preferably be scarcely

By dlme?ﬂgﬁJni thiehaivit ?'2‘3 d{‘éﬂyltﬁeéﬁs bhethee bghty—i’dfiétedbuéams, the light
excee t he va " S

h b f .5, .
beams passind renghtiegmah caylltjﬁg %a%lhg@gam‘?%%ﬁ gﬁtf%'?-é%?sgfbmg
chip seqﬂgﬁ{?ﬁﬁéﬁhé;é g]VfS?teUI 'd%t%ét@r favity 2' . A fundanental

€ space angle used to
transporting light fromthe light source 5 to the

Howevescing inG i aLtng SEmee e G tenvaTion e fergniffegsures
for d.reétbaﬁﬁhPSéé‘ﬁ]st\Mﬂ%m I?@ﬁﬁer%dc@u#tgt/eé #b® thieaight end@éeorlight

smal | cavity 2 hat can be reflected by
source 5 aad\tslihcarotascent wire &’ He tl@%matryw CRity 20 owbishrig described in

more odi BBfdndha SRR 08 RS oo MeaPPBEALYp fus o
bel onging to the sectional surfaces of the

conponent - nounted circuit board that rmthe gavit
In view af fhevinrrotef g light eméting coigder oha\dag @r@am%rc " aad @ height

“h”, a c§/ @%H{“# l%)érgﬂg tﬂg% r]‘l%? a fgnéhcég\algw Hg ﬂ?ﬁl‘e@rﬁ and 3, can be

onentat‘éd\elldng ﬂte uppensUbtacerdzabfatie tboapd ov cdrl 8,abrd asfilfustratadein figu-
ght-reflectlng prop?rt|e %/(g{rensmnl n% {h
res 4 anghb egeriategtin)e M) Bt ol gty rapetp e upper sur-
igght beans passing through the small
face gaﬁsﬁ%ésém sﬂg‘TIJF %e concentrated to a heat-absorbing
However, there is nothing that prevents the small slot 10 of figures 4 and 5 from
having a through-penetrating structure and therewith given a pronounced square

cross-section, although this might result in a cavity 2° of unnecessary large volume.

According to the embodiments, illustrated in the figures 2 to 7, the gas cell 2 and its
cavity 2° in the arrangement 1 are structured within a short section 9 as a through-

penetrating small slot or opening 10.

By way of an alternative, figures 8 and 9 illustrate the use of an opening 10" in the
form of a small channel that has a bottom part 10a in the board 9° or in the surface
mounted board 9.
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chip section 7' formed in the [ight detector 7.

However, also Iying Wthing%t he scope of the present
Wo pwentiton are different sures for directi npCT/BEAD5/001871
beams within further space angles fromthe |ight

The slot%&nt%ghﬁgﬁgl 'Ogé“dléfﬂ{ecﬁpéerﬁ&%ﬁqgﬂ g? A kel ¥t hSerure

oW cavil escribed in nore
10" in saiie:b@lafd Qedjlt;d;aideUa‘acwmhumteﬂémamté is/are peveretidyi arlidtfunctio-
illustrated in f

ning elemegha Bt eierHNtiZ FPRlied o k- ghrTRF=CDaate SREORH eleifent 122
applied gbefé‘%;%“l”%?ot .1caV| ty- f or ni ng aperture, in the form of

O in figures 2 and 3, can be orientated
al ong the upper surface 9a of the board or card 9, or,

i fourely R BT 8 e Rt G T SRR bl S
tely thro%@hftﬁ@ @aRPohodrd® RAtARBe fid-faadtibning Elewerdr!2 amdanaa |pdaced

hing that prevents the small sl ot of figures 4
on one ada % orramboisides 8a: 9 sl ?ﬁ!ﬁé}rrbé’lal“ig structure and

therewith given a pronounced square cross-section,
al though this mght result in a cavity 2' of
Each ofdha diddansctioningelgeners urze123\a:my baveythedormeof an elongate piece

of adheglggqc@rlﬁ Q&vslmérl\ I,aaécta%lgtg ?qxgrnl 33{) ﬁguci{fef gﬁaé%ﬁth%u%r% or bo-
ard 9 arﬁjn‘é pgggt Bhsok ﬁ\téﬁl@édla{%eﬁdu@ﬁ 1Bcas a

netrating small slot or opening 10. By way of
an alternatlve flgures 8 and 9 illustrate the use of

the sl sBRTE RSBt o o OGS AT o S gt

ted to tHPlgHtedupeasd 9. The slot or the channel 10 and/or the
upper opening 11 of said channel or aperture 10 ' in
said board 9' or said surface-nmounted board 9 is/are

The sm%ﬁ?é?og‘é@l &gc@%pbbfﬁéwgﬁlé@cgh@&’@é egsgﬁysté.g% %g&gﬁ% ﬁ)éc%”fﬁfﬁemng
15 relatédao applijetcigtectoh@. surface 9b. In figures 2 to 7 the

aperture in the forma small slot 10 is structured to
pass conple tely through the card or board 9 with the

In the chsdof HCEmBBHRReRs eMBSattd iAfiguicl aRbak $idure 7, the first wider
opening 14 is adapted to only slightly surround a standard light-emitting source 5,
whose two connecting fines 5a, 5b are orientated with regard to one surface 9a of the
board, or may, conveniently, be orientated with regard to each of its opposing surfa-
ces 9a, 9b of the board and fastened to connecting pads 16a, 16b orientated with
respect to said connecting lines, wherein said pads 16a, 16b can both be placed on
the upper surface 9a or on the surface 9a and on the surface 9b depending on the
placement of the light source 5.

The second wider opening 15 is adapted to surround a light detecting unit 7, whose
two connecting lines 7a, 7b are orientated with regard to a board surface 9a and are
connected to said lines with the aid of connecting pads 18a, 18b orientated with res-
pect to said lines.
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on one side 9a or on both sides 9a, 9b of the card or
board 9. Each of the Iid-flzncti oning elenents 12, 12a
woreypelozmel t he form of an elfongate piece of adhPSI/sE2005/001871
tape 13 with an adhesive |layer 13a, 13b on one side 9a
. N i i q

Alight fRtecdH G £ 48 nBfindhipSuaR bl eI By Tcit BTos TRBL shgwn)

that canlibé coanected ¢o todnektionqpads 18azarfd 18" an ther oppesing gudface of
related to the light source 5. The small slot 10 or

the boagdiannel 10' i's al so connected directly to a second

w der opening 15 related to the |ight detector 7. In

the case of the enbodinments, illustrated in _figlure 2

One or mude ifurthergehanngls ereperings 3w @ee copeetiag ta saidsslabipoegaid

cnanel, B4 ey 4 0 Pl S Rl Bk e i gos
cell Witl'péiséebﬁ@éds\fdoiﬁbﬂ_egard to one surface 9a of the boar d,

or may, conveniently, be orientated with regard to
each of its opposing surfa ces 9a, 9b of the board and

Electrorﬁig%rgg?%at GbF@@Béﬁhh@%ttiBﬁégé?? Eiﬁffaré\%ﬁ-d?&i@n%@cﬁétﬁl@a%ﬁéﬁially

t06 said con I nes, erein sald pads
with cirdufits, aridpattems heidndirg 0 saidcirenittioardiPper surface 9a or
on the surface 9a and on the surface 9b dependi ng on
the placenent of the |light source 5. The second w der

Figures®8AH B0illdStrats apdariratnbedifidnt opfe mvehed, il e thedslot 10 is
unit 7, whose two connectlng lines 7a, 7b are
2]

narroweyranghdeeper than ithe slghinitheccrabpdiment shewade fighremd ande, and

oot . . ) : _
nas o WS hEob Ml 1 BT OB ThcesEBRIFRE nd wrre
the light behinsdgbaphtestratet tto Thavheht sensitild ship settiote 7t on the light de-

further connecting |inpes (not shovvnA%é hat can be
tector 7 Hin epmlarimgnt beind arichladyeecomamended-1sb * on t he
opposi ng surface of the board. One or nore further
channel s or openings 3, 4 are connected to said sl ot
Figure 8 @lustrat@accasbam mbichlihe' lighd soumeds and tige gesindsscénfrwire 5° are

orienta{e%lpajltar?g%r{%rr]\tgIe%fto%hefe Is[o?t1 Og(%ge I?i?;'.r El'a%rgi é)nwﬁgrledchg%sperture 14ais
formed as reflector 14b to concentrate light beams from a larger space angle essen-
tially with a focusing point “F” located in or immediately adjacent to the end region

10a of the small slot 10.

It is known to form light reflectors for this end and will not therefore be described in

detail in this document.

Detection of the presence of CO; —gas, in a concentration of up to 20%, will normally
require a small and narrow measuring path “a” of about 2 to 4 mm, whereas a con-

centration of up to 5% will normally require a measuring path of about 8 to 16 mm.

The cylindrical light source 5 consisting of coiled incandescent wire 5° may be con-
sidered to have a diameter “d” of about 0.2 to 0.5 mm, whereas the cylinder may ha-
ve a chosen height “h” of up to about 8 to 12 mm.
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15

cell wth a second gas portion. Electronic circuit 6a,
6b, 6c belonging to said Egit are co-ordi nated at
woemsv7partially with circurts and patterns bePORgE200¢5/001871
to said circuit board 9. Figures 4 and 5 illustrate
Althougfi‘gﬁé bR 19! WiHéEél%n%l 1i('i“e‘oﬂ’t é%’?ﬁbéﬁ]mén‘ﬂ d%bﬁ’dbd 5oV Afe sa-
I's narrower and deeper t an the slot in the
id to be straighit iewll sé ondeistodd ’@Ialt the gotmand chanrelh maybeiaseuate in

snave oSG U el g B e 5P e

aims of e f&@htﬁﬂ,@ﬁhbhye chip section 7' on the |ight de
tecPor 7, this enbodi nent being particularly

recommended. Figure 6 illustrate a case in which the

ol Pl Sy PRGARMER ARl S5 gy fo e

tector 7 anillBe Mﬂ@életddwthapamldmmdenmnger fsecmmuofa’apee’fa ean be used
14b to concentrate |i beans fr rger space
so as tofR)es bodla fe Nghtisopreg g‘?\élﬁr g’l?c'igsyltﬁ%t%%% "F" | ocated

in or imediately adjacent to the end regi on 10a of
the small slot 10. It is known to formlight _
It will als@bkaotdarstobdrthatthe imventiands wot limited te the exemplifying embodi-

escl i i n _det : '
ments dsEctbed eboyS 8 Lol ikalontARY FERaue RE8T bk 3eds wigh the
framewdf J)f therdbrick)t 6EHEI |ﬁ\¢érﬂloﬁﬂmhdtraa@di imtHe @Mtdm@@nyimmglalms
path "a" of about 2 to 4 mm whereas a con centration
of up to 5% w Il normally require a neasuring path of
. {
i bE BRI eriglaf et 246 BEslicd G ahbiRl oy BGEER b combined
with each 8éerGhowrhanieand/dr aineditwithid thefframbmubrl@of?adfnemgsm’mmded
whereas the cylinder may ha ve a chosen height "h" of
technicalfupstigibut 8" to 12 nm Al t hough the sl ot 10 and the
channel 10' of the enbodi nent descri bed above are sa
id to be straight, it wll be understood that the
sl ots and channels may be arcuate in shape or have
ot her shapes and include |ight reflecting properties
so as to fulfil the ainms of the present invention.
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Al t hough a tape 13 is shown to extend between the
light source 5 and the light de tector 7 it will be

wapaenstiond t hat a wi der and | onger section of PAHRE2003001871

can be used so as to cover both the |ight source
and/or the |light detector 7. It will also be
understood that the invention is not [imted to the
exenplifying enbodi nments descri bed above and that

CLAIM difications and vari ati ons can be made within the

ramewor k of the concept of the invention illustrated
in the acconpanying clains. It wll be noted in
particul ar that each described unit and/or circuit can
be conbined with each other shown unit and/or circuit

1 B  ra  cale o

et ecti ng arranhgenent
cnitpra gas-cell gamtetlight scured) a gad-celbselateddight yietesctor and a

-cel | | ated,.light -.cel |. | at ed .
drplingandteampaie S oRet biadane iy 6 oRtind ARl of said
ngﬂgﬁ?l‘)@gﬁfggégﬁ Ribted'id &@iiiale tAE Présdn@ofdndiél e concen-

al'so adapted to eval uate the presence
tedticenef/aogas hedwecgas mixtusnenglosedyinstherreligavity dagesponse to

' : d i I j ' . .
B R eER bBobRr 58 e SO dntobfy EFARRIGISH in ha
$id g8t el isHRuaared hg admall dp@tureaird ipabedelinh of a small slot
structured as a small aperture and in the formof a

e a sl chamnet inea stveit bedrdhary in thaf a8 PRENIRG.HYRYIed in
I. . _

1Y 5ol S ol B LRI M Ao, S i BRI

fonhtiordngiétament. oni ng el enent. 2. An arrangenent

according to claim1, characterized in that said

channel is structured to pass conpletely through said

. %ﬁ%’ir@g@@ﬁwénﬁ‘ aEBé‘ng?%djclbinﬁ, Hﬁﬁltdcgeﬂté‘& |ﬁ|ﬂgé’f%k|&‘i1d ERdhiRe is

aced~on one or sides of the board. 3. An .
struchurgdrtorpasacoonpletely thsoughabaid hoatd anddndhatzeaid lig-functio-

rtagafgée?srslgtqii éﬁ!;ﬂbé lf)rl]é:ctédo on ioﬂg of bott &Eleg f "EI%TBB&%? d of

. An arrangement according to claim 1, characterized in that said lid-functio-

ning element is comprised of adhesive tape.

. An arrangement according to claim 1, characterized in that said slot and/or

channel is connected directly to a first wider opening relating to the light

source.

. An arrangement according to claim 1, characterized in that the slot and/or

channel is connected directly to a second wider opening relating to the light
detector.

. An arrangement according to claim 4, characterized in that the first wider

opening is adapted to surround a light emitting unit or a light source, whose

connection lines are orientated in relation to a board surface or in relation to
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4 . An arrangenent according to claim1, characterized
in that said slot and/or cﬂ{annel is connected directly

W e00a/0filrst wi der opening rélating to the |i ghPCESER00F001871
5. An arrangenent according to claim1, characterized

bppddiag bbBR] SlificeMPiastet @ cdrincefiBA %%\H?;%éﬁnfa%él hrY re-

to a second wi der opening relating to the

lptipade said epnngetigndinggenent according to claim4 |,
characterized in that the first w der opening is
adapted to surround a light emtting unit or a |light

7. Apnaramgenmmdaccording to olairh iBnehabdctetizedihahgdsdid second wider
relation to a board surfalﬁtl%r@ti n.relation toopposing

BRHRI S pHaR'Ed 1 myroNsd chlight dstedingdnt, ghgsacepnnection lines
8fd GERARY ihelafiohdbl¥bdrg s%ﬁ"laee%ﬂgﬂﬁgﬁ'r&%tibh ?§§ggg?ip]g bo-

An arrangenent according to clalm aracteri z
angbguriages anscoonhegterbto cpwsctign ipadadaiEntéatetion selatioutwsaid

' letecting unit, whose connection lines are
g?éie%gépi'ﬁe% relation to a board surface and/or in
relation to opposing bo ard surfaces and connected to

connection pads orientated in relation to said.
8. fBmweegeBientiagearding toplaim Aagharasterized dn dhaigaidsiot ar ahan-

; j | [ o) h el | ls
it SRR et Ind 8Pt d K Uelhe & e pfipla for
cafahictidg tremsportdtion ofig dasarspgds fAdwdor Riplaceppent®r afirst gas
8{3% flLow for re lacemant of a first gas portion in
1Ign Fasaldgas Grlt With a3e09Rd 9R8PPBPRi on. 9. An
arrangenent according to claiml, characterized in
that electronic circuits belonging to said unit are
9. Aob-apiagigentend aceordingky clpian tlj ahakacterizéad dn tuati dlscteonic circuits

Bnbiibrd 2B I8 R o Schetect B IPstprrallnarted B e Rcznpat
fesnb@lbhfingttoddid Boardoard or a circuit board on which
conmponents have been noun

10.An arrangement according to claim 1, characterized in that said board is a

printed circuit board or a circuit board on which components have been moun-
ted.

11.An arrangement according to claim 1, characterized in that the slot or chan-
nel provided in said board has high light-reflecting properties.

12.An arrangement according to claim 1, characterized in that the lid-functioning
element has high light-reflecting properties.

13.An arrangement according to claim 1, characterized in that said light source
extends at right angles to said slot and/or channel.

14. An arrangement according to claim 13, characterized in a reflector which is
adapted to reflect light beams onto the slot or channel. '



ted. 11. An arrangenent according to claim1,

characterized in that the gl ot or chan nel provided in
w@200d/0baar d has high light-reflecting properti BPGT/SHRD07901871

arrangenent according to claim1, characterized in

1. Ahairratdgenhér@t daaeding o ok 16 EPArabRFiZeUdN that the channel and/
86% reflectlngI properties. 13. An arrangenent
Phigas 8 Wirk eerieshangingcioe or gererally cesespandingitgrthe
ﬁ%? aedﬂi%ﬁiﬁcéﬁdés'cgm el@ﬁ%’a?s to said slot and/or

anne arrangenen ccording to claim 13,

characterlzed in a reflector mhlch IS adapted to
efl ect |ight bea nto.t | ot or, channel

s 16 AR A omeaccorita g b8t chatacfizeddndnatba Sigt andior the
I:Hibiﬂnél hés@ﬂfd?ﬁ'co%gbor%néﬁ? o?'é%tleéﬁ%]%e%lﬁftg the length of a
corresponding to, or generally corresponding to Hg
opiledHinsandesasint elemenfandescent el ement. 16. An
arrangenent according to claim1, characterized in
that the slot and/or the channel has a width

17. Anrareswentinitaccording tatlalrtas chapistenized ihahatthe siedidior the

10 of a coil d i ncandescent el epent. 17. An arrangenent
%&%’H}ei fqrgned withot ProvidedhwitBrmeans far congeniratingsthet light be-
Sid/ B H@\% [t h or provided with
mar@ﬂ?tg%cgﬁgentrﬁﬁdb% Cﬂ?]t be ans onto a chip
section in the light detector.



