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i nfl uence of oxygen. Par amagnetismis the property of certain substances “
wherein a magnetic-field applied to the substances will increase by the.
alignnent of electron orbits of the substances. The magnetic perneabi l |
65 of paramagnetic materials is sl gphg 460776t Bt t han that of enpty spase
Par amagnetic materials are 2 EP 0 161 776 Bl contrasted to di anagnetic

mat: er| als " mﬁ@tm}erﬁﬁvwﬁt@ﬂ'a@a@w :%a' B e'e‘am ghefi¢ figlq anplied
@a

e e R
th | t hat Oﬁasé'srrsmd)/spiﬁ of @ {;Egek’ ‘Eg Ig esmaptﬂui) g, par §gnet?;
pararragnetmrowngpﬂromg)anméefm)e;gemeawmfg todlat of nost ot her gases and,

speci fically, nmost ofglng, gg étﬁnc Lal thoﬂiéégnmgséaﬂqn%gb@-dc I))H/Eergﬁﬁo makes the

paramagnetic 5 property o en 1l neasurlng — Relative

magneti c susceptl lNcétVléneeszHQn the scal e0124 t r Ogyeinogen prygen 100 AceQ ene,
[err] 10 Aligne2%H, Hydr ogen H2044  Hydrogen bromide, i 0 -0

- _ 0 !
Allene, [err] Ao s - 0. 44 ﬂ%grog ydmgeﬁlmorge Hﬁér +g?o 0.61
Hy@b

Amoni a, [er]r Bromine, Br, -0. 26 dro Qigbde. HC  Z14-0.30
ér gon, Ar;a , 1,2-Butadiene, c4:':0322 mwogem&ﬁ%mwﬁi - -gfg 10
rom ne, ,Br 1,3-Butadiene, Cy ogekrypton K e - :
i ;%, gut agl ene [Ear ,T%ﬁ?::ecémfo - 00629 ](gr o?egeféinegq;mde H2S —0% ggSiS
ut adi ene, [e pt o
tene, C,H itric Oxide, NO +43
n- But ane, [err] c,szgﬁ‘:en;, CHo 1.3 Mafa Enit ; 00-0.2
| sobut ang, [err] isobutene, CiHg- 1. 3 Ne@s, Nﬂltrogen dioxide, NO, +280. 13
1-Butene,” [err]  trans-2-Butene, CHP. 85 NiOiSR | ¢ Wigriowkeoxidei(N20 -0. 143
clazbuiens [or@m s g do A TogEmgeR 00 20
sonatsney Lor | glamet TS, Seprooei it o
e,CH - Y. 0 -
Carbon di®xi de, [ ethylene, CoHe - 0. 27 —OQSQ:tNMpntﬁclaLCsﬂhz - S5
Car bon nonoxi de, @8lium, He +0. 01 ne, LsHg - 00
i n-Heptane, C;H _ —2 ene, -0.5
Chlorine, [err] —nieptanefrihe  -0. 77 ri, Pens\ﬂft 6%"11’12 0 31 45 25
Et hane, C2H6 Cyclohexane, CeH; 0. 46 tmn 49
Et hyl ene,¥®C2 H4 e I‘n 96 Ne_o_p,e,n_t_a_ng_t_& 1_¢m

Hel ium He e Hall effect |saphe non wher n,vgtp Q%On&%i&lbbon shape is expose to gnetic '

n- Hept ane, [fﬁﬁ hose direction is transverse to a curréntin¥hdribBon, rostatic field appears: ion
n- Hexane [ elid gerpendicular to the maéneﬁc field andd¥ieRfirectibl? OF the flow of charge due to the cuﬁeﬁZI‘hts effect

Cycl ohexaffe,is |titised]in a Hall effect sensol MiEI?m turiXcanche usexeo measure a change in magnetic fi€ld @& tdthe

Hal | effect preger&e WI{? EﬂfEf'Ur“'GPf?’t FstemagneoEoarof 2
exposed to °1gh &fg&h @ﬁi"%&‘ Ji%’a GBRY B 6t fh Ao bl o) e
the ribbon, epBiréthdghét/cas a&,tpceséad rbREfn) S tuing inRE BEANElreht (A
to the n’ag’neﬁrbﬂ‘ghfthelcd! armtlth‘éhﬁudltr)antmeomlofy thhequ‘ahmn/ of charge due to the
current. This effect 35 is utilised in a Hall_||l effect sensor which in turn
can be used topyeasure a change in nmagnegj i eld due to the presence of
oxygen in a gas to be tested, which gas IS gupplied to the core of an

el ectronagnet or ﬁ%ap of a pernanent net Wnose nom naI na netlc flux |s

known. Hall @ttttg U L e S e ot

(B) and the Hidabiif ‘ih I@He eﬁgm ﬁortor?té lo&%ugf
per meabi | i ty (éew ihg aruam‘aeroo t@ihing oxwh RBroligh thé @ore WF lan ereu:t-dnetghe (ba théQap of a
Y hrough t ke pemanerst vagnits thacbaas:oq:pt)stt@f\ dahebec@inputey frdme tig) ckehgiog flug khowing its
[err] 45 Theerwspility afisussertiblityhyqthe [gauatiober (n) of turns are obviously
constants and pe current (1) can be con}ré‘l’l ed as desired. Hence, the only
vari abl e which effects the flux (and, propogtionately, the Hall output) is
the permegbildetey [err] which is dependent upon the material in the space of
the field. By Rrassédgbimy,sanpl e contai ni ng oxygen through the core of an

el ectromagnet geperhéabilityoqs thé ges. 86 per manent nmagnet), the gas conposition
can be conput-ed=pPeaeatifie of arglumg- f | ux knowing its permeability or

suscept i bé’ol Ity |pey vo ee % LAS’&HHQ\P of J E re g5p ﬁfoﬁa)& c%ﬁ &J? Bﬁ o¥ ¥y constituents and
err erne ots er@t | i P15 &
£I'h e 1/ (0] |p une @82 (bﬁ;f folo init dc%fga@&mé?%gfﬂﬁ I’—Opﬁiﬁﬂ%&%ﬁ%ﬁﬁgém eOEMOE’?f%‘rrgﬂta;; n

of its constdiaxidentiss?m® fonmethare|apd l ﬂt’rfqmevlparteoHttne#rp ¢'etttr9me9nem¥fglehp'n
vol ume susceaphighsr fpx y '.‘th'zed?:‘%'ﬂ) i}? v?g gases. Nitric oxide is the only major
65 icant erro

interferant kn t will ‘not cau e a s rin normal flue gas concentrations.

3




60. 3x10[err] for nrtrrc oxi de, -09. 39x10[err] for nitrogen, -0.165x10[err]
for hydrogeh, -0.78X10-9 for carbon dioxide, -1.67x10[err] for nethane gng
-1.88x10-9f or propane. Hence, an el ectromagnet corew || produce a hi gh
flux density if filled with ogpey 1giarrgige other flue gases. Nitric ox+de

Is the only nmajor nterferant kno g;ﬂu W ll n caus nrfrcant
err.or |nlu2'i‘8f %4‘“?;}"9‘?9 N '%fbmé‘r‘?{%%t‘? ﬁﬁ%’ 2 il be vegy sﬁ'i'%'f p'f?%'gglmﬁf&g’(?s? W&t the
change T'n Pi eFé? 00% 02 to 100% N2 will be very small in proportion to
t he”absol ute val ue of the applied fia,gd: [err] For 02=(141.3x10[err]+1) For
N2=( 0. 3%t M,2n41.3xp—fer r] However, if a very strong nagnetic field is

appl i ed, FdnéN.aB938¥t0s*+dhange in B is very large: (4) B=[err] so that if H
(rragnetic field) is very large, e. &Fe H=10[err], [err]=1.4=0.000014% B. 15
Then, gﬁasure accurately with ¥ W bmgffect sensor, the span nust
equaro AB d be offset to read zeyQ e, @ § nom nal . This is acconplished by
addi ng a second nagnet whose freld opposes the first [err] and is not

af f ect ed Bowed@, §aneenstront intagnetiiiel is @palied thegbeolute ehavgecid B 8 veeyrlemgk: nagnetic -

variation due to chan ture - pover s y.effect et y utilising
an ebsectr%h'e&;r‘l'gt“stf‘?h ?ﬁqgf n‘ﬁg‘" i'f gy ﬁﬁ §19n59%' ﬁ%’f’hf‘;rog@’%’f’l%\/\s error
cancel | i NtheRfto MaGsuPPRERStbIF wRPIHERANGRct sBriol, the JHAUsHedUBINBRNY Be bitseiVTRa8T S.

The i nveBki Bromihal. IThis @wcdvmplished yeddding a eécolidrdagn Maglfellfoppbdesl&h fiest uBjanand
non- | i ris odtraffectedalyvp® econvnntrmmeTmer sqqemi magnehis uaest@rﬂs otie aw due; to

of oo cmrgl?p ég:lperaéur&p%g; y th t t"'W‘Q 1’ft‘;‘ Eﬁrls one in ﬂ ol 1 Tlo mg:‘e‘ﬁ“ﬁﬂ ty,
of ;par t*8t &f?i % m &@?ﬁd fbo"i;ﬂ?i%uhﬁ?sﬁ Anqmo.'ﬂ?& b St il
pe@eqyb,\éﬂ,e%% & trigs,lin BRROr ;. Figure 3 .shows the whol e detector
enbodyi ngFigdie 1 |muentspanve ﬁml withgnariond cuﬁavavbbromﬁm\d ioh gartnd m‘ oxyg@i datectdr Of

t he tewmyrngethﬁw e t he i nventi on. ure 1 shows part of an oxygen

f
det ect or 'QH“’ Hmm( rgw(: em% (ﬁ s nsmlron’ g49as supplied through a
tube 10 tg ck%gg,e, é’ Embadying v REHARSn. 20 conprises a
coi | havi Freuran same te&urras aamh@ U:B/Bbri Shcititrbtiond ir bl gELsipplidy
c u r re ntthreuthd tyba2Ns cai‘Qof aililabcttqutaenéteo iThe dw&emednenzﬂtcempcades feoilihagnkanlarge

WP?" fw;:&%s q‘gdé‘l"h@?"f‘lt T_ﬂwt ?anﬁzgggs @Ma‘fg‘ﬂm {"Q’he
eI ect r ! nef

pr oV dakd i b Quk i rraamrmaw

| ux demr toycthgeI:r Ad fitug Xcakl @8 Sutifisyd, B:smbangeert au; tb Ik vmers:aeasmhmﬁtrbfas&ymygen
| n tffe ogmg;ftmom eraetserber afl)lsamr d aarm bemgvtletafprmaxmum flgd densitei ng a
“Ci rcurt ACpierting

o Hﬁé’i iy Xﬁf‘“ ‘Efrﬂ“,@ﬁ 'PGHQ:) s‘Pﬁe"fsensor. :
30 i's ;3L E%eﬁ%i T LR SRS s
to Fi gl#ireu th@- eétion Ip RPto itsStist BurF & FiélY Ghter ¥ thle Mo fgaul ar
stri @ chrrereivo pooobisaivoiege Eﬁtgﬁﬂ’dnglbs ©both | ik BSthe ) wmge this apuwna@bet\heeln?.er@mﬁse

t hr ough? hed 3‘t4r T'ps Voitage i$i rrfelmﬂmm fprttmvmdllweaﬂl anBB.t o a | ead 116 The

megneti c #j et S g 10 T e o o o5

a%pa%ﬁén 24 Fried by "'§ ubr. gi'r,c%*’é‘ Z %‘v‘n "é‘l'? "Xﬂeét ,
surf atersea’shreu |1e ta.mger iholvh g¥d sh phmy tHekvhitgriat vﬁidfkﬁ magnbti plafncﬁbm@ a. o
'voI t agemartbeprayided mrthy @se of thelatectromhagnatb0BTheteleetrantighaty 20 4nd 98 amshesan talp dset ween -

erm ne{ entical ?PQSSQH'&F" all faqigrs urFEQciptpsl With ﬂmaﬁmasrreaﬁapquwepﬁe "Rt Femof | "

and B e“-f*e ES"‘“ g;& ; pgg AN gﬁgwfz With 63 « %&.&ﬁé two
el ectsy omaaaeéfs aSuri Gn&ﬁfe@e EctivdhTRE Bokiti lirP the '
provi defibidsiot the tlbm-oﬁ\uﬁmmjzﬁ aihdD80 viHish ammmﬂmﬁrgm sf&»@;g&andaommliaqtcbmm in a
gas carlﬂ?"&sd heteliﬁetrqmetﬁmmewbmbecw atr!m,eﬁeld@éthp n'étTh'SG ursgitpbamcelw Wt h

a cl ose¥HY spipalss i ge of §e- °ﬁ1" 42 ix ot her
ot €1 S S gggs?r@i%é ,}:gpa%ﬁ ot Lol s irf E?Eir %@9 }%ﬁ e o
t he el emé hbenag b rétélencd Rt rﬁiﬁsrtﬁm&ﬁ tﬁ:e aadi':&rvﬂ &Sﬁlﬂcﬁ-ﬁ €0RS
i denti cal Tasct ms®|-$3doenmd tdiztth the benbers 8arg 3amnawmerdmb@dce-svirtthe inbgnetic flux

par amagff ,,,se,, D aeoae 1he ea"m X adore fgt?rﬁ%@nﬁeas@rseneﬁwe'pmswawérsn#he
el ectgoft r'egu- g&%ﬁﬁﬁ AR AR L 9&% ggrt%.rmoés%ur&ﬁ,da g Wth
m it.

t he Samﬁ:ltﬁwdh%ﬁre Figu rro% LS ck%?a@&‘ﬂﬂ%r measuri ng an
ref erence Fb@mgo teFigure 8, 1B nbas@ting andlrefejatcei sehsdfcdle diveh Ibg clifretksligenerbtet b a
el ect ro‘?*r'r&r J ctF8. THe curtents lareamaintaifediidbatical ip amnplitedsiagddigestidnde eagh otherdyt i cal .
An auggl f;f%d "rﬁ;;lrrtfego e mefruripg weetar 3hiagisute 30 tieps 64 defer cyirEk©or  ai d
the fi e mai h Coid his is used to bal ance the el ectromagnet
sensor par rs |n the absence of 02. Agvariable current 42 is used for
effecting this adjustnment. Field shunts 24 and 38 are used to contain the
external fields fromthe el ectromagnets 20 and 50, 55 respectively. This
confines the external paths to known -conditions. The gas bei ng neasured
flows througha‘ jgabe 10. The reference unit contains the sealed tube 15




representing the 02 concentration in the nmeasuring coil. 60 The circuit
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perneabi lity dhlsm&ﬁd niaanénbeielaeeomd fiefi2Ad s6ddhd @bres FLIfBP |aPseREnbTSoxy@sn) in fthe gas; and
passi ng curssent wméana (40hadnnected taithe filst and gerondHaif effecttsensprs (30 Hhiagmessuiany Ehenges in
25 gener ati ngth® i Al flux dP’FséY Betyyaapi theyfirst 30A §963"h ERFP T which egneasiaee RrPReRtiongl iR ppygen
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subst ant i al 4oy m‘ﬁdieeﬁaaﬁao nmhmhairmnatcl fuxfdenisity cbef nise seporascqren the first
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f| [ Hal [ ef Figp3ls se'ﬁ%?e?"d %8 the, ledyean Myl j@ﬁg ﬁ,ls QBecond
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means (40) connetira@dxygen uétectdr|ac®tdnrmndameqﬁhd1abdedleﬁ tlgims. whereirghecufré@ s@ip)y means
for nmeasuring (22hfp re#an%esrennhmon@m A gecpnq sleciramagnets (Flo$)is @Hiseds dhetepy @inimising
and second cortR&smaggetic. pergyrancy ok the WSt 3nd 55PN FESIOPENERY gen concentration in

t he gas. 2. Aq,a%¥ q,?d'gt ector according to claim1l, wherein the neans (40)
connected to the and second Hall effect sensors (30, 35) is operative
to measure the cmasng.erstoﬁmhmramgmeaemnﬁxémuerdiansmto;fkanientrmnfm rembmoﬁnseméo

with respect to Flhemmnnﬁektrnmgmmdwu weichee miopn grsteh Kefrehatecond- cor e.
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signal corresponding to the induced Hall effgct voltage in the first Hall

ef fect sensor, a second differential anplifier (80) connected to the second
Hal | effect sensor (35) for receiving a second signal corresponding to the

i nduced Hall. effect voltage in the second. Hall effect sensor, and a third
d|fferent|al arrpllfler (90) connected to t he f| rst and second dlfferentlal
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(22) for; passing current through the first and second el ectromagnets (20,
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Besti nmen der Sauer st offkonzent rati olgP roeanmasa'l mt: einemer st en
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a si newave of cut"r em"ampﬂ cqfveeeseertedte§ec°aﬁe'9¢a apnet é’a%fOt {eeaiving pvarigkle current (42) to

cet o oxyge a and
frequency ther"88fe con totr: gsta?g\%e ﬁ%%ﬁgﬁn med @9@ fanges in
much hi gher sq,l;bs,h ,,gtt QL firdtard co sﬁe;f 30 tooxygen
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ot _a posi i on enl BRI ALS e A gl %&z w g’t‘s
the first cor ehea, ﬁ@ hfeqp;gt ag@lg&,gﬁdf ed W t e secon
core at a position correspondl ng to substantially the maxi mum fl ux density
of the secord Rstamesnspiichauxiliary coil connect ed to the second el ectromagnet
(50) for receivi ng a vari abl e current 2) to baI ance the magnetic fields
inthe first and! s zﬁ?} E‘g? ten%é' e“:ﬁe . erﬂ@t‘ nriineguGes @ity 35
means (40) connegiy ﬁS\&QPﬁﬁ J',%@Liu.cﬂ Sl ort e indghon B i
for neasuri ®g i@&nhd Seéindnnzvk l(eagnat I C density between the f

and second cor es gingthMateriglltakay e@r raagaeqmchqmﬂermeamlaﬁt. welchex inglem mmdtctrramqmdnet |st.

the gas. 2. An ﬁ{ ﬁtr%eé Pal teinep | $fram mit \HH@F@F'T\ P % 0
connected o 1epTstens ) Ueken e e ain BT G mut zggg'ft
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with respect to the nom nal magnetic flux density_of the second core. 3. An
oxygen detector according to claim1 or claism2, wherein said Hall effect
sensors (30,35) provide signals corresponding to tgﬂllllmu HMMI“M[MM
voltage in the Hall effect sensors. 4. An oxygen d

claim 3, wherein the neans (40) connected to the fi r'st “an8 second Hal |
effect means (30,35) conprises a first differential anplifier (70)
connected to the Tl
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signal corresponding to the induced Hall effect voltage in the second Hall o
ef fect sensor, and a third di-fferential anplifier (90) connected to the ;
first and second differential anplifiers (70, 80) for receiving said fir

and second signals and providing angpuprig1 #7eBhf corresponding to the

di fference between said first 50 and second si ghal s, said output signal
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variabl en Stl?to V r& ISt r e%d % }ﬁ e cE l%ﬁze’ eg die
ersten und @m?,?*’"g .ﬁ.t?c t% °ﬁ " &R«% %ﬁé?grgj‘;u % Elé?m %m
auszugl oi chego) ihpGissig e bar Ivﬁ tumgsu dor WRbEdische teuebam aursshsﬁnun

zwei ten Hel | EdkireegnBen sunim{eBOyird35) verbunden Ist, urn jegliche Anderungen

i n der nmagne |schen Fl uBdi chte zwi schen dem ersten und dem zweiten Kern zu
nmessen, wob P"Ander ungen proportional zur. Sauerstoffkonzentration in
dem Gas sind. 2. psediddl $&QhdnaRa U ddtia Mdkite 48 Béridéritration d4a€g8kb dans un gaz, détecteur
gekennzei ehnompotsB di e Einrichtung (40), welche mt 75 demersten und dem
zwei ten Hal | ef ﬂelpte"&frmvo-éisﬁnt (29) pw@dmwuwnwytnovetar auf ausge@?g ist, die
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noni nell'e na :‘ggi& b Gl HGLAAE SarksUle TEDAE Royad:
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'\ Sauerstof fkdrnzentration in dem Gas ist. 5. Sauerstoffmeggerit nach ei nem
. der vorstehenden AnsprCche, dadurch gekenr];zel chnet, daB die
., Stronzufuhreinrichtung J22) fOr die Stronf uhrungimumlmnml(ummnﬂ und den
& zwei ten El ektronmagneten (20, 50) i npul sartig bet rch der
i magnetlsche Leitwert des ersten und zweiten 35 Bl ektrbébmabnetert mininert
*wir-d. Rovendi catons 1. D6tecteur d' oxygene en vue de |a nesure de | a
concentration de |'oxygene dans un gaz, d6tecteur 40.




un premier ieectro-aimant (20) poss6dant un prenier noyau; un second
6l ectro-ai mant (50) qui est.sensiblement identique au premer
6l ectro-ai mant (20), le second 6l ectro-ai mant (50) possedant un second
noyau; un materiau de pernbabilit6 nkEh& 1§LT7 e di spos6 dens |le seco
noyau; 45 eﬁg%ll Wﬁvééhdreﬁtl degg&lagi éo%sp%ﬂda%?é% %Llor( Mall%u*{%ng’@s I;a%le[:g a effet
passer un coussant d'intensit6 connue a travers | e prem er 6l ectro-al nant
(20h.en vue d' ergbéeeur d(mvgahasqmnnagavé‘ndcqm J dasadmoitiesuneyecklds)irblds diex dreraier ot
magndt i que noﬂ@ﬁwalnpver@mﬁgt Hel 39, 35 ﬁ?tp&ve;mré#n pmxaempli:e@ew ew'satlel ZO) relié au nreml:r
in e

gegglngeglt 22!{ ?ﬁmtséﬁ' rei%? e%%h{???fyeteﬁg se?:on @%E 1ca ra}fq éiegt?!jl WS? agigcg)n g@éra&e et

dans le second
sensi bl ement &aate et0Ha 3t drrofbfm eauasnf ﬂéﬂaufael mmumhﬁprwﬁramnd éﬁ\phf'za::tz-s
prem er 6l ectdittérentipia (Y0, 8054 vue de mieayoiniesditn sre(ied 3t second signatix etcle difivres un signafdezsodtie
travers le "br@gf’P@P" cquda diffdr g:l:e‘?ﬂ"é 'e%’ P@m‘:' épdopd sigapyx. lediy)sianplsqpoangtiegétant
| int6ri eur IR i Rl s ST AT o

| a densit6 ded‘ilﬂrdéﬁta{f@?(é ritl Y22P ok A€ de 110106 Bbsser lin S@Gfa &lsecond
Hal | (35) di séy@seaitnahtsi(zu; Go)lesupulsiumﬁﬁieml amayaue-aﬁamenagaaiqm @és premier et second

cor r espondantélestraeimants] enent | a densite de flux maxi mal e du second noyau;
55 une bobi ne auxiliaire connectee au second 6l ectro-ai mant (50) en vue
de recevoir un courant variable 142) pour “equi librer |es chanps magn6ti ques
dans les premier et second noyaux en |'absence |'oxygene dens | e gaz; et
des.nmoyens2{40) relies aux premer et second capteurs a effet Hall (30, 35)
en vue de nesurer des variations de densite de flux magnetique entre |es
préhfer et second noyaux, variations qui sont 60 proportionnelles a la
concentration de |'oxygene dans |e gaz. 2. Ddtecteur d' oxygene selon |a
revendi cat zon 1, dans | equel |es noyens (40) relies aux premer et second
capteurs a effet Hall (30, 35) agissent pour nesurer l|la variation de
densite de flux nagn6tique du prem er noyau par rapport A ls densit6 de
fl ux magneti que nom nate du second noyau. 3. Detecteur d'oxygene selon |la
revendi catigpn 1 ou la revendication 2, dans |lequel |lesdits capteurs a 65 -
EP O 161 776 Bl effet Hall (30. 35) d~livrent des signaux correspondant A
| a.tension de Hall induite dans |les capteurs A effet Hall. 4. DM ecteur
d' oxygbne selon | a revendication 3, dans |equel |es noyens (40) reli6s aux
prem er at ,second nmayens A effet Hall (30, 35) conportent un premnier
anplificataur différentiel (70)%reli6 au premer 5 capteur A effet Hal
(30) en vue de racevoir un prem er signal correspondant A |a tension de
Hal | induite dans |la premer capteur A effet Hall, un second anplificateur
d|ff~rent|el (80) relid au second capteur a affet Hall (35) en vue de
recevoi r uf second signal correspondant A la tension de Hall induite dans
| e second capteur A effet Hall, at un troisibme anplificateur diffdrentiel
(Q0)-rali6 aux premer at second arnplificateurs diffdrentials (70, 80) en
vue de recevoir lesdits premer at second signaux at de d6livrer un signa
de sortie 7 correspondant A la diff6renca entre lesdits prenier at second
si'gnaux, ledit signal de sortie 6tant proportionnel A la concentration de
| " oxygbne dans | e gaz. 5. D6tecteur d' oxygbne sal on une quel conque des
revendi cations pr6c6dentas, dans |equel |as noyens d'alinentation an
courant (22 an vue de faire passer un courant A travers |las prenier at
second 6l ectro-airrants (20. 50) est pulsd, mnimsant ains! |a pernbance
magnhti que des prem er et second iw 6l ectro-ainmants.
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