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GAS DETECTOR TECHNI CAL FI ELD Thi s
i.-nvent i orwoekarads to a net hod of and apparatus for deteQidsmasophe
presence of a |ight absorbing gas 5 within an atnosphere containing the
gas. The invention has applicatiop to the detection of a
conbustible, toxic or other |ight absorbing gas, and the I nvention is
hereinafter described in the context gas DETECTeRecti ng the presence of

i nfra-red absorbing conbustible 10 JE [ ELD However, it wll be
understood that the I nvention er application, to

det ecti on of tHesrineenuion nelateghtoapsmetihad R and aappanstplere
containing or ceasi YdddbtingAN¥ne! NBregdfice 'd£Wd | 13l#t absorBing gas
understood that fhe term"light absorbing gas”" neans a 15 gas which
char acteri sti caftyPHb IR Atmosphens d'?Pntfaé'inr%i% the gaf-thin the infra-red,
visible and ul tra-viTHeet itregtoivn ohas appllieatebrctoomgnaiettectsimet ofing

and that the _f . i at L gn ce", d_2ljaght. ce" n
source whi ¢ , t:'elhble%"er%&g%g,.bgmoggg%agil :Eor?t*déﬂiﬁlr?éotg%% nﬁ%etﬁfo
infra-red, visiwventign is thereionsterr edesovibed imethe context of

el ectronmagnet i CASPESE NN the presence of infra- rEACKEESEDPhGF coibukbYENE! ON

The preseﬂ e of hydrogarbon ‘gas in,ar,_is conventional ly

noni t or ed be3?® nd™ n*+5: r edHPREYSY i orft 28114 hRSugHndeEREABE aFheng
the gas-air m ximventiomw does Hatecbrogdeer appidiqaitiion, o tdetedegion of

absorption, of LAaL Lo L.t Ni h : u Lgnal
s der i ved" Whi ‘c’ﬁé%?%{‘/%dég \a%#g%sq i Soa T gas %’?ré?‘fdgspﬁéfggd

radi ati on that FPRFIRIIDNCE depsisbingwpthany ogder gascaselt nwihk fdsel

of the output sh@n@hder@ifbdyi ta® the terRUULifRP 4BsbPBiRGOYAE" Oheans a
infra-red sor bi ng _gas P tgl n . ghe iha er . A bandpass féléter
is normal I° | 033 ed™ICh " CHAXRSERTIALIFALT % i %’E'Rﬁcé’a%ﬁ@tﬁ?@ dEReLtBE to
perm t seWithivetet infrarred, tviksjibkscand vltrasyrolét crggtons36f
that is a.gas whgh ; lati.on 'Eiqffﬁ‘ freguenc int
filter pass ba\r,:%!{l . %li_%gt t(l‘aer%?ﬁ!cnat%é of 't h(%‘glavol %lrlr% ri gﬂegroggr Ion
of "radiation source" and "light source" mean a source
which, when energised, emits radiation falling within the
20 infra-red, visible and ultra-violet regions of the

electromagnetic spectrum.

BA( UND E I ION _
The presence of hydrocarbon gas in air is
' conventionally monitored by beaming infra-red radiation
25 through a chamber containing the gas-air mixture and
detecting for absorption, or the degree of absorption, of
radiation within the chamber. An output signal is
derived which provides a measure of the amount of infra-
red radiation that impinges on a detector, with an
'30 increase in the level of the output signal signifying a
reduction in the amount of infra-red absorbing gas within
the chamber. A bandpass filter is normé.lly located
between the radiation source and the detector to permit
selective detection of the presence of a specific gas,
- 35 that is a gas which absorbs radiation having a fréquency

in the filter pass band. '

. Determination of the - volumetric ' proportion of
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-2- hydr ocarbon gas in air is determ ned by conparing a nmeasur ed
| evel ofwdbgrasy put signal with a reference | evel , pialusdinosoo
accomodating variables introduced by anbi ent tenperature change,
conponent heat contributions, 5 drifti.ng _of source and detector
sensitivity, and accunul ati on of pollutants on optical elenents

within the hydsysaebon Cé‘@sOf:Lri heua:t ens ta&eanhmedd HE C yoipdatingy a
Vol tage. typi BARFYTRE otourh"&f (Foer SEE 299055 Vafao 4 eERRCE
drifts have béewed¢comindated accomimdatsarr w@ria:blepmaka.nbrpéakedal by of
the output si Qﬁ\ﬁ%ent tem Srg.turﬁechan eéan,?wataﬁeswz coYEAB LN on

It has now been determn appfFi rornmance st ab| lity
may be i nBrov@difRinGhe F f eéPub’FelS andy i dsresteny rﬁﬁ@#@a‘fﬁ"ﬂy beand.

SCfOMdat ed aycdinayabfohhof pollitedhebi on spuiealfl émamanasm&tnuaplthevml ch
elirvers

St antl nst.ant ower t the or
o en The EUEEBRON ' Dng/ B TUAL! SRR BhichnlS ClulRf | acRbiofsring.
has becone vamiablesahastHavodwedutdriofing Hihe?Oinfrat xed opognee chyvari es
with age i nduﬁ&ﬁai‘ér hﬂ(rlao%llt er mtxg&%aﬁﬁgu%tturaalf&l[;%niﬁ'a{:héhﬁéﬁﬁéeb'fﬁ ics

and the aﬁgl [ cant rrant behaVi our., nmay

be rofed &9 &9 v‘i‘I?‘ng FHQ SheER L IhshayR PefRRr accommodategy s,
the inventi oby messubtngdehe nedak btoapkak wslwe ofprehe dutpua saippmElat us

for detecting the presence of a l'i ght absorbing gas within an
at nosphere contai ning the " gas. The apparatus conprises a'light source‘
a detector arranged to de&@NARNLON S ANVENTION| dent radi ation

fromthe source angyt Qxal%r oMb@e b'éérPUHBEérﬁiﬁéél B3P tfxéprﬁ;ﬁm@éﬂﬁ/ethaﬁ: the
|l evel of incid r adi nic Circuitry arrap ed to

ectr
- process the oﬂ?ﬁg?mancesﬁgrﬁ‘glllﬂ'ﬁypw ﬁ“‘PﬁﬁVE‘at RoR dhs et
radi ati on5  varhaldlespmagr msnpph:gaﬂd:n.yc;ael ‘acebimmodaeedi yngrtihdzngl ghte

source. The i‘g&r‘i‘ééﬂiﬁ 'é GPaL act 'r#l:t téx&%lgp"‘%ﬁ? ﬁ%ﬁ?@’v&rs' S

arranged to Iver stant I'a y each
| evel of ener@P@ﬁf—?‘BﬁlallY CONStHRL | W&’ﬁ?l oﬁht mnehe OFef SRR d-leéf@li nater s

of a which the radiation source is energised. Thus, the

applicant has become aware that the output of the

20 radiation source varies with age induced variations in

the structural/chemical characteristics and the applicant

has determined that the aberrant behaviour may be
improved by driving the source with constant power.

Thus, the invention may be defined broadly as

25 providing an apparatus for detecting the presence of a

light absorbing gas within an atmosphere containing the

gas. The apparatus comprises a light source, a detector

arrahged to detect the presence of incident radiation

from the source and to provide an output signal

30 representative of the 1level of incident radiation,

-electronic circuitry arranged to process the output

signal to provide an indication of incident radié.tion,

‘and a power supply for cyclically energising the 1light

source. The apparatus is characterised in that the power

35 supply 1is arranged to deliver substantially constant

power at the or each level of energisation.
- The invention may be defined also in terms of a
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- 3- nmet hod of detecting for the presence of a |ight absorbing
gas V\nthlwoammsmsphere containing the gas. The nethod PCT/AUSSHR0Dses t he
steps of beaming radiation froma |ight source through a chanber
cont ai ni ng the atnosphere and 5 toward @ detector which is arranged to
provi de an out put - signal which is representative of a | evel of
radi ation miethodn @ fi Kieiteenttingn fdre thet qutesrencen dfra cekghth @Ehsrrbing
out put si gnal pr. h di at
g%.ge tv@.\‘:'thg.?x %ﬂ?%&lf*é‘%lﬁ%ré oﬁ@gfﬁu% the gﬁ@ Tlfb_n théthod'd

incident on th source’i_s I'1 cal eney gi sed
froma pover soopiyiges the stiePseefodPeaminidar Eé@éFFéeﬁ |§F af tHSMower
lsurnﬁlty i's sdeﬁereateﬂr&ﬁgllﬁ)ravidn?zﬁb@ﬁt@wtdlmn@nsm@ntatm@hem t doved

i ght source at the or each |eve genergisation of_t

source. 15  towagda p‘%ﬁ ‘ﬁli" L - [ e ri)g'ﬂc‘))r}’rl'cd‘ee 4 9&5%%“
arranged to ef feeignalN-wikcl wilsc hrepredentativghofsgur devel of & jation

dollver substaldd; '::ﬁ}%ﬂ%&pahtp%ﬁr de  Rfedddily, and SpLbEEsdiRgnIThe

ON cycl e. foun is are
deri ved from mva: msegnaéo t@xcP?‘aY?-‘Sﬂ i t‘?ﬁ?‘q"r%t °§ouF g angvel of

t her ef O(r]I e, the ﬁwﬁﬁmn faﬁlymgy 1&1@&;}1@&@ |cbrghﬁh§0Ld€tfemfbxp.r ef arebl yight
arranged to ef fect cycli.c tching o g e per
and | over Yosi FHFI%vEPs ericaldy, Farte g%é gnognghtﬂwég tﬁé ; oﬁfé‘?
supply will tiee methadgiéd chascactegiisedr 1r25thsub§hanmcarerry Yanis
power at appropy Sﬂ@f&éc?"%sp%v&% %ubst%ﬂﬁmllﬁpué%séénﬁa powel (e tMe

operating | evel een found h%?d“ vin the % gﬁ
source i Light BRNECe A ¥ nERengBneAchdgyalh ek ?rﬁ’e? €
long term stabilidit Godde ) i ght source are preserved 30 Thr s in turn
has the effect of m_pim si both t he sh an ft
of the [i sour ce, equf%ﬁart t}_y t%ol% heurr? ni | o% “(ll) agi ngP %ct S

in the |ight sarxamged to effecCoN-ORF \mtcm;)nghgﬂ e g;ﬁm;espgrce

mai ntai ned_at nd t&haeﬂiveécguﬁgﬂﬂhEgglh V@od@téﬂ@tﬁdﬁéHrEbV@héagQght
signals 35 mhr

are representative e vol tage Ie\ﬁal gﬁi h
t he source and ?Wér%%rrﬁi‘éﬁ%nge\‘ié‘ﬁ %S?Yr%l?hro@éw g %%ant as
conparing the pfélﬁh&t |tﬁ!&iﬂ WokheZitef erapee derivédvelframd adjsstingnghe

vol tage Ieygl exc {@ n of the light source and, therefore, the power
supply for the light source is preferably arranged to
effect cyclic switching of the light source between upper
and lower positive levels. With this latter arrangement
the power supply will be arranged to 'deliver
25 substantially constant power at appropriate levels to the
light source at each of the two operating levels.

It has been found that by driving'the light source
in the above defined manner, both the short term and the
long term stability of the light source are preserved.

30 This in turn has the effect of minimising both the short
term and long term drift of the light source, due in part
to the minimisation of aging effects in the light source.

Constant power to the light source is maintained at
the or each required level by multiplying voltage signals

35 which are representative of the voltage level applied to
the source and the current level passing through the
'source, comparing the product level with a reference
level and adjusting the wvoltage 1level to maintain
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-4- equality of the product and reference | evels. As in the
case of W0i9%n7239t det ectors, the apparatus of the priggelbosiopgegnt i on
will normally include a bandpass filter, located between the |[ight
source -and the 5 detector, to permt- selective detection of a gas
havi ng a characteristic absorption in the filter pass band.

The chanber weglalicysed tthe produeteanderefepbntbelevelsapparatus is

preferably constitggeq by %égeegﬁdﬁ art t%éi%s ks e a(ﬁ%f%f\%é’ a

sintered stainless steel casin when pardtus Ts e used
in wet or hunmiaf the rxasent dmyenqm Géélnglqmllpir @f@h&q&@@@dﬂaﬁﬁwth

pol yt etrafluorquttléw eneloddtld) - betwdbf RHEE 1RMd NOsochfce an@PPldrgsd to

a thickne I S suff|C|ent to reduce noi,sture surface tension and
t hereby i ﬁl \ll)walt iﬁc&'\ﬁ st tP5 PSTSL eﬂ’f-ﬁf{ Reteetinns of; A ga8\ihaying e
casi ng but Chamc(tlemstnct ababfrptd.ent :Lnothehfibll.teflpassfbgnd into and
from the chanber. h QIFE,,%:R:]i

The invention w | I e r?nraglb l:,ﬂ IWhiunder st ood rom ng%logiﬁmpﬁg\f%w l\&i
descri ption ofPRAFAENS i E%Sﬂ?ﬂw gPngtisyted bYdeﬁeéﬂnéﬁraﬁpaﬁ%ﬁa}s as
i |l ustrated b)ta‘sayxgqf mwnﬁ:%ﬂe&ably al AR FEIN HPAWHEE. ddbide

dr awi ngsy shows _a enpt i resen atlon of t he

conpl et e gas g‘gfiéctl%%h éBSr SHPAL a%%'s 18 EEI S‘P uge C gragmmid |y
representati ogondigfions, Eher gasdmgonmagpl | pace ferabl y nﬁ.sa ceaite@umﬂ:h

wi thin the pol?lﬁﬁﬂﬁ:ﬁkhlﬁoﬂ'a@tﬂ'\_ci&ﬁécal(ﬁ'ﬂ"ﬁpm SUER! S

W|th|nthea OWs a graphica reresen]t |on of
t ypi cal vg i@@ddr?—‘?t %a&?é&kﬂﬁsﬁar‘ym‘@ arks eﬁt-lffé%éfl‘ét W§@; reduce
Fig. 4 shows moibkaek dsagfacsnttendivn ande there yr Cihiyid3 fodi G 1 .in

nore det [ H | Lustrates a.circuit | enent i ng t he
i nput: an% |f|erls]r'ul1:'.e ék%o"?%ﬂ tHe meer sg::"ﬁqsus‘f’?‘g[lg’% 5% rE@ping -~ but

i npl ement i ng Whécbamﬁ qot suffiebent ctocanhibitFifjowi;of gas intbi gnd 7
illustrates,  fiBmTehe cHShWBBY. the sunming

R DE IPT OF E D
The invention will be more fully understood from the

20 following description of a preferred embodiment of a gas
detection apparatus as illustrated by way of example in
the accompanying drawings. In the drawings:

Fig. 1 shows a schematic representation of the
complete gas detection apparatus; S , .

25 Fig. 2 shows graphically ' representations of
energiéation applied to an infra-red source within the
apparatus and a typical output signal from a detector
within the apparatus; :

Fig. 3 shows a graphical representation of typical

30 voltage drift caused by varying ambient temperature;

Fig. 4 shows in block diagrammatic form, the
circuitry 13 of Fig. 1 in more detail;

Fig; 5 illustrates a c1rcu1t for' implementing the
input amplifier of Fig. 4; : :

35 Fig. 6 illustrates a circuit implementing the sample
and hold circuit of Fig. 4; - -

Fig. 7 illustrates, in more detail, the summing
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-5- circuit of Fig. 4 Fig. 8 illustrates the

el ectri caVO%ATByi try i npl ementing the output anpli fRCIAUSS/BS0Y. 4
Fig. 9 illustrates the circuitry inplenmentation of . ' 5 the |anp power

regul ator of Fig. 4; and Fig. 10 $ltustrates the circuitry

I npl enent ati on of t he m croprocessor control circuit of Fig. 4. .
DESCRI PTI ON OF SARCYSHEr s £M30D1 MENT As illustrated is Fig.

1, the apparat us Fiy.10 sccandaregaviesh thﬁepreégéeeéleahzod' BEREueE e
i nvention rlse1 a%ﬁ:anber 10 which i,s defined byasmtered

st ai nl ess st eeI & VR apLiiden @f F49- 4/ surface with
PTFE. The chanber F.IJ-@‘ prs)vu.dé.msthnartdshethe cm-éﬁusz-yommldaméﬂmtalbrpaésage

of atnosphefic Gas j \%}y or red for the possible
I ncl usi on of ?d‘fﬁé%féﬂoca on ga td(tjres 11 are shown in
the apparatus as |II&Qtra%%dllﬁuﬁtﬁatgstﬁhﬁemmtry impiementatien i of t he

stainl ess st eelthamirdpgicuedbodiddhtrol difewditmeErag.c 49as may pass. 20
An infra-red radiation source 12, typically an I ncandescent | anp

and hereinafter referred to as. such S | ocat ed adj acent one end of
the chanber 10 and is R RREP | EMBODIMENTI rcuitry 13.

The circuitry d Pf-%c A I il er| ter cl udes a
power supply for thgél arrgff"gé an %ﬂemé'l rcu {'? H pr ovPa’egaf%l%
el ectroni ¢l | y 335AT9ANGK Wik ctmq\gpz(%erred ermnimmbrgf othe hinvenpion

out put . comprimgsoeheaitanbeiet €0t Gihith | 83| Feiod@tibyha Oé{‘ﬁfered
functions nornma] |

tegdp(r)]:)v;[ gg gga(ﬁmﬁotﬁl S| gng?é%ﬁ:c Eﬁ%@ t§1he "l'r?{%pf"ésgqrﬁj%{'%%‘/eoﬁf it%e ?’é’\'v%}’n%*

~infra- redhradl eﬁqﬁlﬁce with | PEBEi nci @het chawmberdet®cipaovides £for theln

El)?reipph g 5‘2‘1“‘55%?‘%%’? ﬁ**f;?ﬁ‘?% R SE hemosplA oih Wiian is

ach swit 2 fﬁr"é?”@dabf‘yrl Eepu@essible. sinaasidrH oH

period 23 in- acombuam.'tbale Hifdtrocisoe| §ag? OpEMtUIEsl. D1 SaeeNEhowd in

typi cal the apparatus as illustrated in Fig. 1 to represent
interstices in the stainless steel casing through which
the atmospheric gas may pass.

20 An infra-red radiation source 12, typically an
incandescent lamp and hereinafter referred to as such, is
located adjacent one end of the chamber 10 and is
connected to associated electrical circuitry 13. The
circuitry 13, described in more detail hereinafter,

25 includes a power supply for the lamp 12 and the circuitry
13 provides for electronically controlled switching (ie,
modulation) of the lamp output.

A pyroelectric detector 14 is located at the other
end of the chamber 10, remote from the lamp 12, and

30 functions normally to provide an output signal which is
representative of the 1level of infra-red radiation
-falling incident on the detector 14.

In Fig. 2, there is illustrated a lamp energisation
graph 20 and corresponding detector output graph 21 for

35 the system of Fig. 1. Each switching cycle eg. 22
preferably includes an 0.5 second HIGH period 23 in a
total HIGH-LOW cycle 22 occupying 1.5 seconds. A typical
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output signal 21 is represented in Fig. 2 and the peak- t o- peak

measur e v of/f@3PPr oxi mat el y saw tooth wave form 21 petsaluoSoodes ect or
out put provi des an instantaneous nmeasure of -t he amount of infra-red

radi ation falling 5 incident on the detgctor. As illustrated in Fig. 2,
t he falling level of output fromthe detector, represented by

line 25 indi C(’&ﬁ?xﬁ fed gndl0 240YBR! r@priedentededn aEI:LgiI I Dnand the rgéak ng
on the detector

h d
absorption of ¥ ef?ﬁnd?ﬁt%’lcj%t%gtﬁggt %%p%ﬁi‘?@%gﬁﬁﬁ %Pg’ r?ce of gtsgér g

gas) within tma chﬂhbmhe detetfior Aaytphtf t pravi@esdearct brstananeous el
above zero, - asds | %(P cta_hgd Q&fox& %g lg?z%e%asegﬁag_aggoﬁf f)@pj_(ggé)und

thermal radiafion existing wthin | evel
swi t chi ng Df tincident. omethedeteftomckghBuidlustrarsed; dm (?r?-gwq'l tRery

W th tenperatgyia idevdld.of cutput fidm UsHé adéector Orogbresénted|byge

o “the PR &3 cpatsthan ohall B ngdhy 'OF ASEFHA dfiation o

herei nafter, timpizigimg ton 16hée Fldgaterjtqmcladesndh lelu&orrpaﬁssﬁmﬁswrﬁ%h

conpensat es faof, A J4 hegg i Lo a tol Uf e Ng
again to Fig. q‘f I}ﬁ)ass %l:l ter %%gorgtio‘h eoﬁ ogﬁctied ]\;\?l:tlhl( utehe oc anber

10 and i str oﬂ%ﬁﬁ?—%s&resence sef cabpoEPing H&ﬁée”’d‘?‘hﬁpecf&kﬁwc?lé%‘a?%r '
permt selectiMe, 2Anydghl€ti gm qfhgaaehauwg elhepaet Aevelli adharperon in

t he filter pass_ban t 1y
adj acent to t 15 élc%l%?‘gc?%rliﬂeaﬁé c %p és‘i'teos{"“'n]r'%fﬂolrﬁrvvar ?%%e%y |!g&dle Y
and exhithemnal teandiation cexist iing ewithincthei shagbernillarand the

that — exhibit gghy B,Vevélhesw:%tﬁﬁ{d”of ltfhe (1dip. dofeetDEvel of EQé‘lE ehdstic
being illustrate I N I g St abi stor 19 t gﬁé pr o |des

an economd®al siatign t owill “FﬂﬁYtoY’?-Fl]@ t FEMPETREXCUr ARAduédd dri in

the detector illusthhted t hat hgraphputobf irbetsgebi stesukd bEemgei'aJtu\mded
35 to the circuitr

Il lustrated,. \ﬁar:.aéllotgl' ofcq}méil aéi'rnam ](c)(ra:nﬁl %CQBW : é)l? g}:%gtlgggrei%s thl%
i nput f rorefenrettt embndimentri g. Ap |Uiﬂ-ﬂ-rs eanfrrEhes 3%egq:¥blped
' hereinafter, the circuitry 13 (Fig. 1) includes a
20 compensator which compensates for any thermal drift of

the line 26.

Turning again to ‘Fig. 1, a bandpass filter 15 is
located within the chamber 10 and is provided to pass
selectively a range of frequencies to permit selective

25 detection of gas having characteristic absorption in the
' filter pass band. '

A stabistor 19 is mounted phys::.cally adjacent to the
detector 14 and comprises two forward biased diodes, ‘and
exhibits a temperature variable characteristic similar to

30 that exhibited by ' the detector 14 (the detector
characteristic being illustrated' in Fig. 3). The
Stabistor 19 thereby provides an economical solution to
monitoring the temperature induced drift in the detector
14', with the output of the Stabistor 19 being forwarded

35 to the circuitry 13.

Referrihg_ now to Fig. 4 there is illust:ated,' in
block diagram form, the complex circuitry 13. The input
from the detector 14 (Fig.' 1) is first amplified 30 after



-~ \\D 96/ 17239 PCT/ AU95/ 00800

-7- which the peak-to-peak values are sanpled 31. The

sanpl es wooe1f2ben analysed in summing circuit 32 ampdT/Aveseeseal ed by
out put anplifier 34. ' - A lanp power regulator circuit 36 is
responsi bl e for 5 rmaintaining a constanty power to the lanp 12 (Fig. 1)
and, as will be further described hereinafter, operates via

mul tiplicati onwifich | ztmp C peakiRttovpaaits evamdea | agp sampledlt3ye nedBhee

58 15 respons: iubnes 20Y BAER pratyseq, i BARIAECORILCATE T8 Fasult
portions of scaleﬁ MUqurt)PuBaaﬁd-lpr\ﬁé‘r 3§upp| y 40 provides a regul at ed
supply for circuitry 1.1. éfo&tég%ﬁllraﬁ& Piruit W8 lis respiEBlsUpOLY.

Referring nowto Fi there is illustrated t rrpl |on
circuit 303 %ét"’aﬁq 2 (RRLHRE power 909}}?? Héa%tf;& Eﬁ i{ ‘g

i ncludes a conra:twﬂ.l&S be furwherh dexcra idynhéreipafteds, @pgamm«a@ | via 47
and a po %.r PRley Lin I rgadi Ly
evident to thozﬁe‘I stkeq]l& O%EJ ot 26 falﬁg %ené?r%tcuﬂégau\ayér a%hgf |§:Ig 5pand
t hose which wi[yoltage m?@muqm%nta%lm&am P@FQH’CoEOP’Grot her
portions of CIMi@Hdpriockise tdtint rd 1N Wilkefu i :#8 lierresponsille f bor

exanple ¢ citor 50,. which rovided to |t tSet
gr ogﬁd anglooaas RRGEOL ARG (‘}g‘&a PSﬁaﬁ gk ?%I er é‘”lof‘lﬁrtﬁ%e’%gﬁi@?giﬁf >
di scussed. ciSrouitary y13 tdmd powerpr:mmsl}onwf prodides t aporegulated
regul ated vol taé\/l\ﬂ?qél’WREg} fcz.rcul% the t‘.‘hsinBQth fxﬂ{)}?&a&hvﬁnp%"’e{rolt

supply (- VREG urther be sel evi dent t se skilled in the
art. POVRX i SHRR1%{ gnal 46 is anplified by anplifiers 52,53 30
which are TLC272CD tRgferafiflg fhéws trmnmi@s:t grecdthyrd exss illustdatdd uthat s.

h i f d
Lo%a preddtsr m HR RARTEEFCadiln | BERARE 30 4o fore Ferdfr o, 20h8 LapdE!

A variable ti rrefmsthat detector slént Fimsed) 3tnchulesea tdannegior 45

anplifiers and r b r] st _ 1 er I sgor
56, and 1 [err]dllzﬁlé%}gag%%ora{SJ?SIMﬁrl éﬁﬁﬁt 4, a %r?ﬁ?‘g%s?g?%r 45% vﬁachal S

a 2N7002 n- charﬁ"l%ﬂ’l"cPe‘{ﬁ R SuPPlWGSFET*ar-anm stor type. The gate of the
transistor 58 is As will be readily evident to those skilled in the

20 art, the circuit diagram of Fig. 5 and those which will
be hereinafter disclosed in relation to other portions of
circuitry 13 contain a number of filter circuits, for
example capacitor 50, which are provided to filter any
transients to ground and, as such, their operation need

25 not be further herein discussed. Similarly, the
provigsion of an 8 volt positive regulated voltage (+VREG)
and the provision of a negative power supply (-VREG) will
further be self evident to those skilled in the art.

The input signal 46 is amplified by amplifiers 52,53

30 which are TLC272CD type amplifiers manufactured by Texas
Instruments. The amplifiers are in cascade and the gain
of the two stages is set to a predetermined level by
variable control resistor 54.

A variable time <constant filter is interposed

35 Dbetween the two amplifiers and is formed by 1 MQ resistor
55, 100kQ resistor 56, and 1 uF capacitor 57, in addition

to transistor 58 which is a 2N7002 n-channel depletion
MOSFET transistor type. The gate of the transistor 58 is
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- 8- connected to and controlled by the m croprocessor control

circuit wWookisge 4) by nmeans of lead 60. The output 61 ko
anplifier circuit 30 is next fed to sanple and ol o TSTAG bl (Fig.

4) . 5 Turning nowto Fig. 6, thege is illustrated the sanpl e
and hold circuit 31 of Fig. 4 in nore detail. The anplified detector

i nput 60 has ogidditied &S Wit 38dnetdlied by 2€hdleRiEEEFrbledsbRCioht S41 PUL
graph- 21 (Fig. 2). ,. The maxi num det ector val ye_1's sanpl ed and | at ched
by sample 10 C’a‘gﬂ"%l'ﬂSGQFMrcﬁ)cM ORANS RF a188398P)- t y Jd& MR GNGH

hol d. The m nigfintkel wenplfifdgy | ¢ieduilet 80t ais onegut 6 to saspdanpawd and

| at ched by a sjm ; QPJH | and,.:hol d,,63. The sanpl e and hol ds 62 and
63 operate un?keérﬁdcgéﬁxfo 01?3'1 &l 'h%’n’icrOprocessor control circuit 38 by

means of s¥gnal 15Turni®g 68085 to THd%Ganple trerecli® cddinseratgdal shed,
65 | Gire aCdahipile | ahd IHBIHE b:‘:’:n{ié'tﬁﬁlmﬁ Qg)ﬁ;]qﬁﬁt S %@tmh Ud@tél:t'@. The
si gna over_a narrow finme interval a e tine o e anp, .-
Swbtchi ng ooo it iedrdetSendt, TR 1y Bin o Sttuctify sybstanEiplly
represent the ds giephdtédwinutdetteatadmiesutpuOgraph @t e(Fbg. odd put , The e
forwarded to the ghmm | i : ' 4. r Qi ow
to Fig. 7, there S sh%gm}l:ﬁ&%%gyst’%uﬁg 1¥.§gm§l'i%“%n§.zlgfcﬁegl b}pi n % r%

detai|. 10rhe afh hopdit §2 whichs an feemprine sanpFa98Rd thded samrka tanmd are
input to 25 didfer enthél maéARnini 8148 WEH GEplulFied (detddtt s Blmandso

nol 6 yaLues {0 JoLSpl 0 WS BSRied Bepls VELNnaLl bppe add NSl %, ¢
re]c erence vol tBe smhpheiandehb\l_dé 62 aﬂdpmtbpesaabi':mderlgsc(nmemiﬁ
raiscen: 1h° i hprdalheedt Sondey 11y lessHE) Ll P dtg D
resistor ¥ sotinag §hSSubt Thet PEMPEEr ARdd hedd 18entrel sigrngks 4nt bl
anmplifier givefred Zehtratdlynoeinad tfﬁ@rﬁlicropﬂ?&ééédlefta%&lﬁtﬁf@ tsence
oot Fon™Co R "6 B B, hRebhsRES R AMIRE, S° Ll B B
out put from ardgng i swigching occurringe oufpet damphe handmblold eputputs
sanpl ed 74 by ¢d1%7, which represent the high and low output values of
20 the detector output, are forwarded to the summing circuit
32 of Fig. 4. ’
Turning now to Fi'g. 7, there is shown the summing
circuit 32 of Fig. 4 in more detail. The two inputs
66,67 from the sample and hold circuit 31 are input to
25 differential amplifier 70 which subtracts the sample and
hold values to determine the peak-to-peak value of the
infra-red amplifier detector ‘output. From the input 67
is also subtracted a reference voltage which is derived
from the Stabistor 19 (located adjacent the detector 14
30 (Fig. 1)) which- has been forward biased by resistor 72.
' The gain of the amplifier 70 is adjusted by variable
resistor 73 so that the subtraction carried out by the
differential amplifier gives a zero wvoltage output from
amplifier 70 in the absence of infra-red absorbing gas.
- .35 In the ‘presence of gas, the infra-red absorption reduces
the det-ec_:tdr output which causes an increase in the
output from amplifier 70. ' . '
The output from the amplifier is sampled 74 by the
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-9- m croprocessor circuit 38 in addition to being further

adj ust ed wd ofyr2h61€ M. croprocessor circui't before being PCTISUtIsRbgIed 76 to
out put anplifier 34. Referring nowto Fig. 8, there is shown

out put S anplifier 34 in nore detail. _The_ conpensated input 76 is
subjected to even a further |evel of conpensation via m cr opr ocessor

i nput 80 whi ch PASSESdAuSUIE: £eFLREEr F4- in add#Asior | kobeelasg Ehedher
herei nafter, the_input_ 80 allows_ the , m Cropr ocessor, cci%t‘égl cgggt
38 (Fig. 4) to ¥IWHRGe751PY ke JELFrRIREAS MR nfersidFe 5 &rafe
an additional forwardéderéits ducpute amplpifiiess 3dased on a know edge of
the resi dual el | (P cbhepsyst et IR AlEr ddic MM outpur
anal ogue conpensati on has B en appli'ed. Tnis additional .conpensat,i on
may be set 50 t3pptifien|Iesiwrmorerdapadl. 15Thgceompepsatgd pgput 76 1is

i ndi vidual Iy cagi éiéeé% to even aTbarahéfoFlréxﬁeelssef iwng}seﬁh&ﬁmpmﬁaed
to resistor . and causes a proporiional currept to Is t

i nput of anpl i fPEFFERrOCSESQr ch‘i‘?‘éﬁtg swéﬁﬁﬁeaaPFSfﬁ Ehgougﬁ %\gg&rg ?’gr]ft %ﬁ' rom
t he sunmi ng ci rasi wiBl beadeapribedghereifiaftéf, The ivpute80 &ddowst thes
converted to . ; LN . f4iedq yol e resl Yetlerdd nand
anplifier 82. Iﬁlcg&s{'gé&%ﬁ%n%lolnffg% wadr‘i;&t?eas?st(gfatg 8?/) 8géc%§(\igr,t trie
vol tage oulPut Bheahprali ambient temperaEypendnfgcadrréate an adgitigna

drain of transi gbefe8¥iohneoCEneeutRRitn¥6,2%hasudne t40kabwltdget b€ the
out put voltage of Lfi

ampl ifier_ 82, dpLyi ded resj sipr. 88 T
current thr oughr??%lﬂg?‘ﬁ)&beml é‘?‘fd:ev%? obgeasé’gg%glsgéjna%%%e%oFng%%&‘:’reoss
resi stor 89. analégpei tompenBationi diasr beerarappliedi st Bhisg adgdrdanalhe
vol tage across ESﬁ%?ﬁQét@gnt that rCﬂé]gséegﬁ n%i‘ééf”?ta@hes?(br} hgor more

col I ect or out put ~transistor /9., rent low ng in the
col l ector &P tr@aRSHEREY. 79aRsbenindiyvidpelly calib¥gfed:- in the drain of
transistor 87 multi prhedmiyropocessors aidputof 80 edisstaypBied otoe AertiEmt ASs.

The out put of transistor 79 _is forwarded: Oouj QU O4 f

35 subsequent %niatrb‘{i ﬁapseﬁi c?dep’£28°F§¥§“g otéé%l q’é: d{:gdtgl@vp 1&?% the
prevent reverseiopntemf famplifiethe8ZaseThisi mumenty is sumpedefggm the
connection of OBLB%nk:e%‘ioln“%éxe %&Hﬁnbgl‘léi:;é\f‘it 31 v@ACihpaer :Agnad 76.

protect agai nst transients and fuse : \
: 20 The summed current is converted to a corresponding

amplified voltage by resistor 83 and amplifier 82.

An amplifier 84 and resistors 85, 86 convert the
voltage output of amplifier 82 to a corresponding current
at the drain of transistor 87, the current being

25 proportional to the output voltage of amplifier 82
divided by resistor 88. The current through transistor
87 develops a corresponding voltage across resistor 89.
Amplifier 77, resistor 78 and transistor 79 convert the
voltage across resistor 89 to a corresponding current at
30 the collector output of transistor 79.. The current
flowing in the collector of transistor 79 is the current
flowing in the drain of transistor 87 multiplied by the
ratio of resistor 89 to resistor 83. The output of
transistor 79 is forwarded to an output plug 145 for
35 subsequent monitoring. Diode 140 is a . protective diode
to prevent reverse current flow in the case of incorrect
external connection of output lead 145. Diodes 141-144
are inserted to protéct against transients and fuse 146
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- 10 - al so serves a simlar purpose. The out put 145 can be
connect wib demm7g9t eri ng equi pnent for the nonitoring of rcT/s ithin
chanber 10 (Fig. 1). Turning nowto Fig. 9, there 1s Illustrated
the lamp 5 power regulator 36 of Fig._.44n nore detail. An input 90
fromthe m croprocessor control circuit conprises the I nput cl ock

to the lanp payes rsewe@tcu %hfn(a‘.!b.ﬁ:- %ﬁu’aﬁ& MRS SubSht 04iss Cé%?kbag
structure substantial nce with_ that |IIustrat by |amp

ener gi sati on 19PPGTEY 2"15’ {"?Fsrl?? eq“ﬂ'@“?’t‘f"pulf%O Fae  mnisa¥ring dePfve
transi stor 10dases evitizin achi@benri®ON(Bigi al) . : The current flow

to the output |'ﬁﬂﬂq r.oug r (o] r.apsiss and
resistor 93IO whe 1ﬂgstr%%$nsp¢slt€1r'992 fseiﬁ‘% %rsn ?%}PF%E &g F\5§ec95f"f5'8nent.
" The 15 c%rreﬂ?"?ﬁr’é%@‘hlﬁ’é%l-’s%@rO@SFig sénivdmpye adetailer B8 ingut 90

resistor 97. £dde ﬁhépuilcﬁf:p&'bééﬁb&:orco?ﬁﬁoﬁ. télﬁi'éﬁ!bseﬁe c i‘ﬁ@scﬂﬁéent
di vi ded byther i g, Qf SIsLOrs 97 and stqrorgglsa

[err] resistor™2h F%gc§t O g§he g lamp [%‘?"ﬁr regu}%%?’ét&lrcu?‘l’?er%q OFB t he
drai n currenthas taanpesiodie6é Ulockirg bestanidtuate nt silostdet 121y cuinent

di vided by 56f=cordandd %vﬁ:‘Hrg%tdei{f QBSr R Itﬁggel% ané§§5_§£g§_§%99

and 100 when transj stor i's not conduc
bridge WY1 0FWRWeROpeFifhrent he i ThRit i8PYRal900is utifiged: o drlve

m cropr ocessou:ramsmndr 501 A ey tHie O Er N s&@ttfer Om the
m croprocessor be conducti nd

h, . transist g a
the main vol tage op Wlh%lgg' flow,. 8558?%&%@"0['99 a'm?he"'ﬁol thapeug: Q |
poi nt 104 is ERGREPTr 91land tivansdsiori r 92 Y andut rt-:eslanoa'nalscnguewhere

nul tiplier 1Q:§'ans:|.st£‘39ﬁa% Hd 388?] fof‘i:’ﬁ%sﬁ&?ff?b)éoﬁ@@:oﬁéng 'gﬁé‘l 106

30 whi gsmorms a seg%F rF-PUt t e anal
- anal ogu | tFHITRE T, FoFHRLOMR 93 ks SenS%II?Ypﬁ-'T'E]flffRﬁMf%%t%ﬁ@d by
Analjog Devi caesistor 97. Therh@utquﬁ lﬂtﬁ?ol%ztf?ﬁsmtéfFbge&slha:ﬁéeﬁeﬁg@%5 f
pr oduct I S, W e the produc o]
"~ the lanp vol tagé d‘ta vo{%?led#%ﬂgr%eonﬁ%jtoo ?%eres"su?sﬂrpyp %né3
Hence the out%ﬁﬂlsﬂﬂr %7 p?%p%rﬁﬁ@nal registor and respspowesd3 is a the

preferred emhesliBttr. (TReid¥Bore, theSuzhehS clidSeht? Adisindittor 96

ortion ty _canstant sugh
P ajd y qﬂ. “be equ%.valent to the lamp current divided by 560.

This current develops ‘a voltage across resistors 99 and

100 when transistor 101 is not conducting, ie. the

voltage bridge will be developed when the input s:.gnal 90

from the microprocessor circuit is low. When the input

25 90 from the microprocessor circuit is high, transistor

101 wil_'l be conducting and the main voltage drop will be

~ across resisto:_:'_-99. The voltage at point 104 is sensed

and forms a first Y input to an analogue multiplier 105.

- The lamp voltage is also sensed by means of signal 106

30 which forms a second X input to the analogue multiplier

105. The analogue multiplier can be an AD633JR type
multiplier manufactured by Analog Devices.

The output 107 of the multiplier is then the product

of the two inputs 106 and 104. This will be the product

35 of the lamp voltage and a voltage prbport_ioned to the

lamp current. Hence the output 107 is proportional to

the lamp power. In the preferred embodiment, the two

resistors 108,109 adjust the portionality constant such
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- 11 - that the output 107 is 1.2 volts for the desired | anp

power. woogn723e Anplifier 110 conpares the output 107 w pEravesoosoo
precisely adjusted 1.2 volt reference 111 created via 5 precision

reference 112 and forns anplifier output_143 . which is utilised to
control transistor 92 to nmai-ntain the output 107 constant at the sane
vol tage. The owhpt the oubput! 1Py wsl I1 theveiese for nehet desdsedomsmmt
while the power can be set at two val ues determ ned by transistor 10
101. \hen tra®9"or 101 is ON, the lanp is at a maxi num power, and
¥men t]ran3| st or 101Amplﬁlfﬁ.ert hailoanmgmpseres s the odEpuEasé.a7by wB.th t iares
or the artic t S t

n‘entloneg preV| ous :ﬁ%ﬁb{ﬁ 8&31!3‘!:3? 1. 2 vog% 1P0s& hn thiga¥ed. P

IS maln a| ne substanti al |
const ant at5 eagi¥reciBioyf re@exw@slﬂ? t?\@dcéml | 3Rl bt er 19PtPHﬁde¥1-°t he

control of the viHJ.Qﬂ'PpIQC%%%QE.sEHr Gttt c88trol transidtefrer92ngonamaincdiy.

10, th | Lustrat

Fig dféﬁ 'rrir'eu; SREHE, 167 capacapt; ohy Lh8s eame’ otiRge” rf#*%x f}‘ft?&t
ase aro el S WAANG thexreffome dees ana ntad 186h- dngtant the

el ectronics Vm'(pfﬂiﬁ‘)?céatﬂeﬁe s\se'é:;@nﬂrél Yg;ﬁz; dtermined® 1} 09r$§nsn.stor

i nput / out put s f "the connect ed to a yvoltage

bri dge forkfed HPY-esiWhres tmsd‘rﬁFor To1 e sttdie 1LAMP i3t A | BIXITWR
M Croprocessor ghifed,0 amd wikksi et Fangister| 0oal ianfent theniemy Wewandis o

| cul at f f
anpl i 11 e, s AFReaE Pl SILEC EaD LL HOLISLULD Fos1 BEof Y dbes
the circui try 13 dfterchdeemf orEretitimmealy, as memtioged previpewslyi okbe
have been Filéélgij Rower 1 IQ‘ %ﬁ&aﬁ%téﬂﬁ&aﬁeﬁfﬁahbﬁgtaﬁt at each

m croprocessor predeterm ned val ue or,
accuracy, ¥an W two’ 1—%‘6«?% déx | 9h€alq%teﬁcé]d-1n9 THBERI Vb o(‘:’é’é’?&’r rTE‘Fput
60 I's utiddrserbll ®f Wld Q{Idﬂ@ﬁmmﬂﬁd@t @igr.cui t 30.

sanpl 6 and ol d' conBRIETRARE R, goo3 18- Ty oRersy ast TSGR Phe
hol d | at ches 62nixSropriduessor comtyals c@tcum:crbﬁro@iasm 130 igenmeze
PAOG-PAS are  getaifi!isefle WniBrofebebosoR el ¥t dR S cilr@di® Mg dbgséal
20 around a ST62T25M6 microprocessor from SGS-Thomson micro
electronics which includes a substantial number of
analogue input/outputs (AIN). One of the inputs 121 is
connected to a voltage bridge formed by resistor 122 and
thermistor 123. This allows the microprocessor 120 to
25 determine the local ambient temperature and to calculate
any additional correction for forwarding to the output
amplifier, based on the knowledge of the residual thermal
drift of the circuitry 13 after the aforementioned
analogue compensations have been applied. This
30 additional compensation by microprocessor 120 may be set
to a predetermined value or, for more accuracy, can be
individually calibrated. The microprocessor output 60
is utilised to control the input amplifier circuit 30.
Two further outputs of the microprocessor 120 are
35 connected to the sample and hold control line 64 and 65
for controlling the sample and hold latches 62,63. The
outputs of microprocessor 120 denoted PAO-PAS are
utilised, with resistor network 125, to form a digital
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- 12 - anal ogue conversion circuit in the usual manner to finely

tune thewgdeayszel €vel of signal 74 under the control of rocessor
120. A second resistor network 126 is provided for #?W%ﬁ%ﬁ%&ﬁg of the
out put level of output 5 signal 75. ggg I's al so provided as an

I nput from the output anplification ge to m cr opr ocessor 120.

The usual osci
are al so provi

ni cr opr ocessor L4898 £hS QWRUE 13rvelandf cFdgRRAg 74 undahdihe | cPREEPAt ©F i n

£h318§u32§0h0e§§§bﬁ'QQraﬁlétghCEﬁguhEEib miéﬁgran %1%%&9 130

ded aS_inputs t roprocessor

Fig. 2 by nmeanmpiefoprbpessdP t1xd.he A sebshd RAMIstcWUhatRbrR6.126 is

suppl y. r equi reﬁrﬁg?gég F@F t%@;e %ﬁﬁ“sg riViedegBRBPt b%ey{eéar%é)us %n/%r

i npl ement e8 i nsigwalis@&t nSdgmal 80, ti® mlmo derowidsd (d@s vaht $hpuCErpm

Referring agai

volts) and VF%ﬁia(o@tput aMPlification sta e%xﬁﬂ.{f@d&%ﬂ' Res only:
one enbodi nent of t “8¥%£ esent |nvent

to those 20

ski l | QBFillaroke 1RfdE T ROGIAR 4R UVCHeFAFENAS

fromthe scopel2$ tdmedinyesindn.130 aré0a@ol7pdvided as inputs to

PCT/ AU95/ 0080
1. An apparat&gl?ﬁﬁpEP? ??ﬂgl%%e presence of a -
wi t hi n anl@t nospherBie opiereprocessor 120 daplemeatappztent lampogpocking a

- 13 - THE CLAI M5:

l'ight source, gcH@h&€CiPiustParéd afgepido ﬁe$§9ﬁe§n§r8feaﬁ€p9£ bCtdePhe

radi ati on fronlamp power regulator 36.

15

Referring again to Fig. 4, there is also provided
the various power supply requirements 40 for the circuit
13. Power supply 40 is implemented. in the usual manner

to provide +VREG (8 wvolts), VCC (5 volts) and -VREG (-8 .

. volts).

The foregoing describes only one embodiment of the

.present invention, modifications, ~obvious to those

20

skilled in the art, can be made thereto without departing
from the scope of the invention.

cati ons obvi ous

| i ght absorbi ng gas

(

v



the source and to pro naI representative of the |evel
of incident radiati on\“ﬂﬂyaﬂ im‘ mjl mw try arranged to process the
aut put  SWOISEI723p0  provi ation of the incidengctagdsmbsgen. and
a power supply 10 for cycllcally energising the light source, the power
supply being arranged to deliver substanti aldy. constant power at the
.or each | evel of energisation. 2. An apparatus as defined in
claim1l, wherei THEhGLAIMS: power supply for the light source is arranged to
effect 15 cyclic switching of the |ight source between upper and

| ower positive |evels and where the power supply is arranged to

del i ver substanti al |- cdast appapgasus t for haletectingyhtheoupresenceacit ot

the levels of eﬂfgﬁtsﬁbbgﬁblng gas withfn AR %@%ﬁ&@sc%@éﬁﬁﬁéntﬁ@” m

1, wherein said el ectronic circyitry rises
t her mal co%%nsﬁ??oﬁpﬁ‘égﬁ§uﬁo C‘&&}Rré-@tlnga@d Liatst sQuEEsd gopetector
t enper at ur e varaatanged otosdetedet ectmresence of incident\nragipatibns fasm

| d | | |

Cenperat ure sonchs SO8EEL(atd' fo provilsl BB SHRRRE B3LAT FERIResReakdct

5. An appar at usChistBeaileveli mfclmmqenmmna@ia]tsgnd electebpicr gircuitry
circuitry incl&ggsngéd %bl %océs%meﬁﬁéur%ut ut CHIHEH] O Frapsodaet ed

to COI’I’GCt sai d, O‘E:bgm: Si g anbi ent er at ure varl ations.

30 . ARERBSREEOR ag Ehsi r?'é’d’ldier’i‘tclré}drﬁaltl Ty A0d 3 POWRKeSBPR1YA d
el ect r oni clm r cfiot r eyarld csdily penergispngy the ldghtcosduptéepd vyl power

gDC[I]'} EA(L)JBE? Ogé 08 SASE P BeSR80 a B ed to de\ﬂ\.’“zve%/ %lzgégantially constapt

apparatus as clBP¥eR & &reiox 1eagkrievek £ energisation.

2. An apparatus as defined in claim 1, wherein the

power supply for the light source is arranged to effect

15 cyclic switching of the light source between upper and

lower positive levels and where the power supply is

arranged to deliver substantially constant power to the
light source at each of the levels of energisation.

3. An apparatus as claimed in claim 1, wherein said

20 electronic circuitry further comprises thermal

compensation means to correct said output signal for
temperature variations of said detector.

4. An apparatus as claimed in claim 3 wherein said
thermal compensation means includes a temperature sensor
25 means substantially adjacent said detector.

5. An apparatus as claimed in claim 1, wherein said
electronic circuitry includes: an ambient temperature-
correction means adapted to correct said output signal
for ambient temperature variations.

30 6. An apparatus as claimed in claim 1, 3 or 5
wherein said electronic circuitry and said power supply
are controlled and monitored by a microprocessor means.



at nosphere is
pr edet er m ned

wherein said

apparatus as cl ai megor\udkaésdd 7
casing is coated with polytetra fl uoroethyl ene.

9. A nethod of detecting for the presence;gf _light absor bi ng gas
w thin an at nosphere containing the gas, the nmethod conprising the

steps of beam ng radi ahnoRPpadEtut0 ast clafhdd $RAUEEAimt Ar GiiHYeih Sdpdaber

cont ai ni ng

th {
provi de an outHh° hﬁa?aﬂmagi &aenta e¥t

ere and towar‘g_ika det ect or vvhé h is arrasng%i to

i fe BtOETEd MeLRd oF

radi ati on fal [Hawgrngiciadepiredetemmideticchumbeandof inpevseicesg défimed put

signal to prow ATBR . 1 I s af adiation falling incident
on the det ect\(?r}%‘}t%e alq'llg%«tlh?gar ?%o%ﬁ}é%gs%gl ?Qb

power su
substantiagly

of energisation af the |i

cal'ly energised froma

pply and the power supply being operated to provide

consigant AROWRbatr@thle dd Wila il CenatklhlA 7 wheWeiffCdui®vel

A nmet hod as

t ) 0 10.
Ol at med il Hhalng 4 remted WlthpolyEREra £1UBERREAYAER o0t | o sa d

out put signal

for . thermal variations in said detector. .

An apparatus for dgtechi pachid Ry @ng for 2LhbIRredRRQLDId Dighe
e as, suBstatlaI y as

wi t hi n-an at mosphere contai ni n%hti phe al | 58
hin 3B e AEMOSPRETEN CRREDIPERT i FSdrFAF ngs.

her ei nbef ore

Ringg gapt i

contain 1L hi si pf ered nmetal casing having a
nunber”i mvmil m‘&ﬁﬁﬂums defi ned therein for allow ng a
* [ L ]

fl ow of weiogh12es.

11.

12. A metdied riethote tiprig ide tilee e f deamingd i fHdiadisey bifgm gas

W thin an At msp

dggésﬁ’%ed SQHEEF '30&%%’1‘%1? eﬁ%? t#ﬁéggzg%gﬁpﬁégdr a%%gs.

her ei nbefore

15

20

25

30

ontaining t

atmosphere ‘and toward a detector which is arranged to
provide an output signal which is representative of a
level of radiation falling incident on the detector, and
processing the output sigﬁal to provide a measure of the
level of radiation falling incident on the detector, the
light source being cyclically energised from a power
supply and the power supply being 6perated to provide
substantially constant power to the light source at the
or each level of energisation of the light source.

10. - A method as_-' claimed in claim 7 further
comprising the step of correcting said output signal for
thermal variations in said detector.

11. An apparatus for detecting the presence of
a iight absorbing gas within an atmosphere containing the
gas, substantially as hereinbefore described with
reference to the accompanying drawings. '

12. A method for detecting the presence of a
light absorbing gas within an atmosphere corntaining the
gas, subgtantially as hereinbefore  described with
reference to the accompanying drawings.

(



