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Planck's | aw states a rel ati onshi p between the radiant intensity, spectral
distribution, and tenpera- ture ofEﬁo%ﬁ%‘pgq]y as follows: 5 [err] where

[err]: spectral radiant emttance [err] T: absol ute tenperature of
bl ackbody [K] 10 [err]: wavel ength of radiation [err] C
vel ocity ob dbscdfiet! with RfcddBe to thecfollopving lavsec] h: Pl anck' s constant =
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Fi g. 3 shtwsoftatdackiognaddoliowsaw. As is appar ent fromFig. 3, as the
tenperature of the bl ackbody rises, the radi ation energy is increased.
In addi¥i ST 7@ FaRfiEelt o) gneﬁ‘@y varl es dependi ng on wavel engths. The peak
val ue of the radl ant emttance distribution shifts to the short wavel ength
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equation (2) must be corsect ed bk/ mul typlying a proper enissivity.
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equation (4), the infrared sensor is considered to be ideal and hence has
an em ssivity of 1.00. |lg addition, assyuring that the Infrared sensor is
left in an atnospMer & éffoéﬂﬂarﬁildent- tsfgerature [err] so 55t h& the
i nfrared sensor tenperature To is equal to the anbient tenperature [err],
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eqlati ons (E_) (e:%ssi\?teof(eb’ec{tte as equation (5): 3 0 33

40 Equation (3) represents infrared energy which is radiated from an object and incident on an infrared
sensor. However, the infrared sensor itself emits infrared radiation in accordance with the same law
described above. Therefore, if the temperature of the infrared sensor itself is To, its infrared radiation
energy can be given as ¢To*, and energy W obtained by subiracting radiation energy from incident energy
is given by equation (4):

45 _

W = ofeT* + 4T -Tot) (4)

Ta:  ambient temperature of object
50 ¥: reflectance of object
Since the transmittance of the object to be measured can be regarded as zero, vy = 1 - ¢ can be
established.
In equation (4), the infrared sensor is considered to be ideal and hence has an emissivity of 1.00.
in addition, assuming that the infrared sensor is left in an atmosphere of an ambient temperature T, so
65 that the infrared sensor temperature To is equal to the ambient temperature T, equations {(4) can be
rewritten as equation (5):
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(5) can-be expressed as equation (6) as 5 follows: [err] where 10 Vd:
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i nfrared sensor 3a R sensitivity of infrared sensor A gai n of
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i nf | uenced y the nu act uring condl tions of a ther nopi | e, and can be

decr eaggdrly o ifNGr {ASI NG t h@ purity and process precision of the thernopile.
However, thernopiles on the market which are mass-produced have the above
val ue. 55where A radiation thernmonmeter, however, is normally designed to
measur e hk ghhd SaRitaR 148 @ Seferériasl whehSTo o= MR arg, s ema§enfawagﬂrafeﬂ Rénsaliaeradturd, @.g.,

[ err] andanmabsed saweo ttenigeetires measudll irab tadlory| ardr § reprea@ntsed Odefficiontr of eariatichuln thie

t he abew esade scooptiicient i Varighilitycwan ddsgbisi-63 [%/deg] v Ehei vatidtionts seisitigiyrR déscrkiet gbavé an
I nfrared wevitahy becomes antegrort | ke are negl ected, and hence no counterneasure

has been t akbscasfficipairof vayiption ﬁﬂﬁ&@!ﬁﬂ@ﬁ'@ﬁt‘“%@ﬁﬁ‘d’ﬁm"@ﬁ gonglitions of a thermopile, and can be
decreased by increasing the purity and process precision of the thermopile. However, thermopiles on the

market which are mass-produced have the above valuse.

§6 A radiation thermometer, however, is normally designed to measure high temperafures, and has a
measurement range from about 0 10 300°C and measurement precision of about £2 to 3°C. Therefors,
errors due to the above-described filter characteristics, variations in sensitivity of an infrared sensor, and the
like are neglected, and hence no countermeasure has been taken so far. When measurement conditions as

e
a0
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EP 0 337 724 Bl a clihical thernmoneter are taken into consideration,
however, a tenperature measurement range may be set to be as small as about
[err], but [err]is required for 847244'gh Measur enent preci si on.
Therefore, if the above-described radiation thernoneter is used as a
clinical thernoneter, tenperature neasurenent precision nust be increased
by t aki ngcinioal rﬂteomdm aiedsked BB dosdideaion) havedina tbropdrdug@e mbdsin@merdt range may be set
char act ewitstas caalhadabohtcd3varte 43 00t i 011 $@ esreduiired foy teoperatferreaaadeomentipratisiann. A
radi at i ofhesfdraiifcthe abdvedesgried opdialios Gemwmpdier is USSH As 4, U] BWinometst. d9mperdtize

fol | ow n’g@y@'ﬂ%‘ﬁnﬂ&@'s@“ denghbe ingteased riy, takhhg sountameatumrﬁgelr\#t reimorg| due He theofiltet er
conpr iss edhataptpristics aqgl the varjatieas in sensifivigid infrared radigtinng an i nfrared sensor, a
chopper unft rafatign r@"“&" fhamgmeter giselosqd dm AiSy- f@oa@ﬂ? ©mploys adpioviss, 3V§°’Heaa't? ng
control FRUGiFEeRsy reh atrng\ the 10 infrared, sensor an the tar to a
referenc tT@ eg& Ll"'t %"'

dri ven or an% e etf t g re erenc E??ﬁéﬂ of the ex ear rjg)dgp ?iﬁg els
to rreas en end %be o g’E Wes éﬁwttw .séw sbym t
l

havi ng t ana ﬁfagﬁﬁ th@fnﬁar

control tﬂ?ﬁ&ﬁng la§1s5| Histatd; Bhiibalichlid GIorvivd. PRbbHoH pro-E rﬁé‘ﬁ t&‘ciwed ﬁ
probe unghé chopp @ﬁr%h fhindoftotTh A Gxt&JY&P&KP%&naHB libto@ Mtarb rabiBR bR & drdin ABMEHieET Na
ear \Caahk bédy 18Rl mBdsirdmenl i goptbroll B cdiipaiigand detsted MiFared Rdiatioh with fhabrsty

t enper atié arggasurenent i s perforned by conparing the detected infrared
radi ati on e feasohsivhyf teropsratire msasugiont pldeBion Bascsased/Byythd siviedeatrbs system wil
measur enmrdesqpib@tbewon i s i ncreased by the above-described systemw || be
desgli bed Bedogling tdthisosystemgvatiaustelTpisiaciyrs aersiimingled byuprelmaingrihef grokieounst having the

el i m #ratieiaragysepgor prsizihe tatget the referense tempetaturmai3p.htC)cloee R rormal bedydempsratusy byand
t he t ar gisingtthe heatingfcaptiohmeans.chiplds. by (hping &he pyobe [l tie refesenge fampamiuretigher than a-
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pr obl emit tegtiresadiongastabieoperipd @bprehest the pobé exti the taget end el | thayaempBavaés totdhe

t enpessat pedeternuhedt tropagatire rviaidoverasinae dmaheatingdecontind uait i drivep riyreanelstivaly dargeenoseed
because abrgy.heelaR® changiob amit davingha powso spusest cdidh iyreguiragh ctharetores theeabgverdesasined
cannot trystee canopthe@ppiithie acnopakie cieied ieimogeloning1ei sowll batthryiag an enstaysaseret er

di S,QJ osed in US-A-4, 602 642 is excellent in tem perature nmeasurenent

pr eci sr W&Mm s therrrorreter requr res a heatl ng cont roI uni t
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period t e an e R era ures
toa 35 prg Fdf?r 'EUtﬂ@ﬂ;fé‘erfcfmﬁ‘&@{sWo%ded%&&’éﬁfzumc§r'u%?rﬁmﬁé?é? c&ﬁﬁ&hé‘g cont rol unit
i's driven DyroBe InBildiid Eopicat SsBR daRMtRIed BY Fctding aeaharogacetrawh@a rddftidn AV NQ
a pover RQUp&]L)GObsImbaiure®@aid 4 MBr halilPkMERERon watkPleri iheraéleristids] HMaktrafedsbRo
cannot k& @dmRhing thirkred fadRYnt Al fodlisséti Berbont BYNaITEBREIRY mbkhk BGH Fanshiéd thidagh er y
as an ensy fiyr BRLHhCacriCAUiyKIRan®a tdrinfieratundvishEitivelsertor foi mbsBurigy a0tBhpedture b $adve

pr esent inffaxsdRbrsomor ko apisient tethperatuedT ) tibleer; conpact radi ation cli ni cal

t her nanet edetaxtion siguaCpradessidy ineank ifeg edeiing electtical signais oo sivieinfrargulr osos ahsaids -
nai nt ai nevpapuressnsitivegensheand loutpetingaliceldchial signatidsdnfired Agle endfiemperatyre sénsitive

i nvent i olatatlaspeetively; provi ded a radi ation clinical thernoneter conprising: 45
a probe i neddydamegratire eppretinganeans for caleylaling SedvRIARAEPILS dFROMPIIHY means f or

f ocusi ng i PfiFRFvE for displaving i# breiLRTERTRED }"éefor ange Wiy ﬂv@oﬁwg'm@areaﬂta a filter
havi ng traﬁ?ﬁ‘F‘g‘éﬁeﬁ)H‘ hat he. infearad sAnsen, e Aerprerat ;& °8§“"eé?f‘ 'nihp fpcesinodeazatnd s,
convert if ALt ‘é‘ﬁ’ 1P AP PR rPYeh BRug0 Paying digh dhermal Sapayetylly 89, psytor Q?C‘E?Eﬁ g

means a A hr ou t | e Kot d a
t enper at ur %"dgensr Y Jé’ eRe QQQHJ,L perLtmg "%ané @&9?@& f"?er C%Jr&eigg;o‘k‘ e& %r ed
sensor or an anbient tenperature [err]. fhereof 'so det ect | on sr gnal

processi ng neans for receiving electrPcal signals fromsaid infrared sensor
and said tenperature-sensitive sensor and outputting the electrical signals
as infrared data and tenperature-sensitive data, respectively; body
terrperature operatr ng means for cal cuI atr ng body terrperature data
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filter are connected to each other by a housing having high thernal
conductivity so as to be kept In a thermal equilibriumstate, and in that
the body tenperature operating nmeags oGeaRsigs filter correcting neans for
setting a EP 0 337 724 B1 correctlon val ue based on the transm ssion
wavel ength characteristics of said filter, wherein said body tenperature
oper at i ng comatioh vaie GiasedSorl the tlaidmissior Gvackidngth dhivactdrietios ef 3hidl Milker SwieRdid i bett a,
and t he csnipe@tureosperatiigireedns eaceigRitith iffrdrddadatac the tetrpbialuG-seRsiing datd) add thb @orrection

cal cul at e vidediyont sivditerabuectinginéans shasBiRbdidulafoE8@GReipdrdMe @ata. THE DRAW NGS Fig. 1
I's a graph showi ng tenperature neasurenent curves of a conventional .

el ect r ohi GRIEFDESCHPTIONOMTHEPRAWINGS g. 2 |s a bl ock di agram showi ng a

circuit arrangenment of the conventional electronic thernoneter; Fi g.
3is agr apﬁgshdﬁ\n%gra@hé?ﬂj@@ Weﬂp‘?’ﬁt"é rf’s‘?af“ye’b?“t SHVES Py %rcéﬁl’emlaéﬂ‘fﬁ?'?? clinical

spect rum de " n the

show ng.t her %3 gt Ml G Tk and

Fi g. 5 Ps ate EQ‘ b ?ﬁ NStV CNEPEE"STTVRY BT ﬁf nf'?ar o}
sensor; Fi gp PSHowtly 3 q%ﬁ@?ﬂﬂ&ﬁ@ﬂ%hﬁﬁ%&n&r& SRSHRRE of 20

el ectronic |5qég b ;,, {6 S&sitfHy ic frared Goh nment of the
present invggty @ Blocl%dll&bmn? sHowing a &R Arr eﬁmn%d&&lc%aﬂﬁ&ﬁkh%ﬂ &:éortfjlﬁH to
explai nkNg a@enfRBIMeMiIoNMb BreSobDin@RdnON Of st enperature neasurenment by th

convent i onafig.e ie @lgrph ioCteinpedatind @R teristic Br explainfg an BbOAGXINVteLd¥pI@Ssion Idf talnasrbtmnl c
t her nonet er medsurbinent py e @oriventionakslbdtromic thermgmetdr; i S a si de view of the

el ectroni c FEigexisre pied dew dfran elegtroniB thebmeter Bii thp prdddntiimveatiosiect | onal vi ew showi ng
an \i_pt er nal FigtSrizia side devodf the dlestrpin tarmermetersmBar& ng section of the el ectronic
clinicab thBe.ndnietacseciionaliiey. st@wingiag intamal jskucte efnd tampediusemedswing| soctioe\of the
showi ng par ¢lecypni¢ ¢ligical theprametanindinBiasuri ng section of the el ectronic
clinical th&g ﬂﬁmnan'afsw gectional vipwsshening, pagh §f g‘ﬂéﬂmpﬁ@“’& ragasiriag fictignaf fhe efegtronic

el ectroni ¢ gliricajte nopeter i s store 0 case; Fi

s a vigws %va ook G \g?vaf@wmér%ﬂt%wm" 18 otk R B Grsfomg s e . 3 (5‘1939Phe

(]=,j|4€Ct r |§; glwew L) wm le {e wh%remntﬁ {e gratlurre] n?eas nn% [ (?nl ofq{f‘r |gc%or9c ¢I|n|ca
Is a bI o ﬁ &'egrc‘dh rangerren an elecrronico

clinical thﬁ ”i‘l agélsck% R hEV&I ch%u. &9 eﬁt‘ﬁ?gﬁ' 5&0hic Ofickie HPJnﬁ‘s‘Eeﬁ-‘ Blcording

invention; 34 second bidbodimni oF 1 or exp alning a body tenperatdure

calcul abi NOFQNASAS HidWchaf fdr ﬁpldﬁmé%ow Qﬁp&&ﬁ%al&ﬂaﬂﬁ% Speralidh in eBmbddimbrit skbwn

gr &gh showi NGign4; enper at ure nmeasurenent curve of the el ectronic clinical

t her nonet er Figf16tiNe gppe SkMng i a iBPErdt@8 melsufbment icutve ofithe iefebitbnic ctiicabtharombtertof
peak hol d cihe present inventidhe enbodi nent shown in Fig. 14; 35 Fig. 18 is a
secti onal ViFigw7 ssheoavcutigdiagram of ta@palkctoldtreuitdrt the emmﬁinanttsampﬁn &lgut4e measuri ng
secti ons of Figr 18 iect segtinnal \idw showing anHeternal reuature at e dercheratprd ceasuting sedtion of an
enbodi ment eldctroriceclipical remormetey ageordiog to aithicd embgdiment of thé presentinvegionm showi ng a
circuit arriang@ienmblockidiagiae sbwingra drpiiicarandempr of the plegtmiprelinics! therresmatir agrorBgt he
t hi_rd enboo?’Hi?ﬁ'”ﬂ"d@mb?ﬁ'ée'bP@%?rﬁseFHW@WPFc?ﬁd and Fig. 20 is a sectional view
showi ng an %225, pectional yigw shawipg anintepah strueture by m ‘?ﬁ"ﬂ'f’@ of iR SEPeralyyemeasuring
measur i*hg 4%gcton °§F‘.§8fée‘(’}F?"'BF"'P%bth%'lng’ﬂ?t?rc?ﬁ?°éd"l9lt? fiedtird ephedi it 1Be PrateeYrErie to
the third eWB¥U" % of the present invention shown in Fig. 18. DETAI LED

DESCRI PTI %1{ﬁEDT%&ﬁW%EMhﬁﬁﬁsgémmmThe present invention wl|
be descri nying drawings. Fig. 6 is a

bl ock di agr amy sl iRtbnbnWASdeCdeSdribdidelowith ARGEHIE Blthedccompamfig@rdwiys Cl | ni cal
t her nonet er Figa@Cieradbig didgram ol PR dirdIMN irrafdentehtCof &aﬂﬁﬁn iR WdrRdinetdr N
t hi s enbogicomaing to a/stismbbdiisht bilthesmEsentlinviitby. R are reduced to a negligible

| evel by usimissenibbdimanmpiatifionstin $bratiityrFe tke Usdledd tg @QAEGIFIHIRUSRLbYsiNGG thermopile
condi t i onmastactedtuodet goodetnufidtring tondifians aa heto icartactiiiter characteristickhe sane

ref er emee nUhesaniegeforandsi ngmerdis theifig Belotdiecthe sam® faas 4sSn Big. 4, andra dpscriptionctimaeowill
descri pti baorvitesk eof Wi l|l be omtted. The radiation clinical thernoneter of
t hi s enbodi rfbatadigiignfclinical thergmametsyraf thﬁqudlmnntlﬂrffgrs fromitihat showa iy fdgr@rin measurement

of the temperature of the drum membrans of an ear as an object to be measured and the arrangement of
an operation section 5.

55 The operation section 5 of a radiation clinical thermometer 70 comprises an emissivity input means 5a '
for sefting an emissivity ¢ of an object L fo the measured, a filter correcting means 5b for setting
transmission wavelength characteristics of a fifter 2b, and a body temperature operating circuit 5c.



of the tenperature:of the drum nenbrane of an:ear as an object to be
nmeasured and the arrangenent of an operation section 5. 55 The
operation section 5 of a radiati g ghdf¥gadq t hernometer 70 conprises an

em ssivity input nmeans 5a for setting an emssivity [err] of an object L to
the measured, a filter correcting neans 5b for setting transm ssion

-wavel engt h TEdegetmiigegelctivhiscs tif ensboliimbiitCtheretbre, caledlatas H cdysuismsidbal linpora@emat i ng
Ci rcuit &cthe basisoParDerdissiity 85t valie fibhathe@aisshvty input @arisi addh a Blted tortsbtion validfaeH thent |

t her ef or fiter @abating mbars 56 neasur enent body tenperature Th on the basis of an
em ssi vi t y As equationl forderhperatare balculationswith\corisideiatinoief thewvavetengtin dep@ndentyt af ian infrared

cor r edt i wnsop withjxfiter wilkbe tescibed belew.correcti ng neans 5b. An equation for

t enper at ur 8s dascdbadathonn e infared A efaatontsis de infreed,ediaior rRgeray ¢ pBEbRhBY of
an i nf r ajuetpcting radiafion pnefgyifem ingidengecarergy info thrsinfrrsadovoltage ds- E'éﬂ BRgy X cande givphed
above, tWPWHP? H'ed sensor 3a converts the infrared radiation energy W

obt ai ned by subtracting radiati on energy fromincidence energy into the

i nfrafed vol t agew| eryE The)emEngw)\§ can be given by equation (9): [err]
[err] [err] . . . (9) 20 where [err] is the transmttance of the filter.

The first termof eqwari.dn €9k ) apngsentiis, T [¥drared radi ation energy enmtted
fromthe object L having the em ssivity [err] which is transmtted through
theilid ter 2b and re&chigdlt hensier)s)orW(aa,T N second termrepresents
infrared radi ation energy emtted from an obj ect | ocated near the object L
and having the tenpera{ yHd2¥8,)ehich is transnitted through. e filter 2b
and reaches the sensor 3a. The third term 25 represents infrared radiation
engrgy emtted fromthe infrared sensor 3a having the tenperature To or an
obj ecte | wemtnd isriesetrangrhittanceofdimr fit®a, which is reflected by the filter 2b and
reaches t héhesfssiderm of aquatign (@)rrenrogenty infrared eadlietion eperay eryittachirayhthe gbjeati-thening the om
the fil tesmssiily manpichds ﬂ'ﬁ@"ﬁ@ﬁﬁh‘ﬁ%ﬂhdh% filtes 2@nendr ieachpio et gasos asHre gond| fam hj s
case, th’éprgi?H‘P dﬂ'f'afeﬁéa‘!'?"a?1§ﬁ?'93t armt,ted f'P‘éfﬁ“e‘LbPa‘n'EEateda'P?&’ By abiert }- fagd BavingHbe

trans%l Stg‘f'F "a"[eﬂ 'gs s 9 'P%’P?ﬁ V’ sé%sf’t%ﬁ‘femﬁé’q'dl gm
oo al %ﬁ% °‘F%‘? i R

I'13vn
filter sc Q & éﬁi anﬁ‘tm E? Asa, SO e Sor 1 05}& e
'nfra_re ity md " xus}g.d o 4
term kS inReAlrhdifion fektdb infhled Sbhsdr akis Ieété‘d’\w tﬁ filr IPT It ré él-&gnt@ﬁnfrared

~ f ONOWS : radidibh b F thb |r||f|tarehsseifasQU§éjbtseff RV R RBmpbriade 1 Nahdl ddigrabals ke iiat | on
ener gy aRpaiéled by subtracting radiation energy from 45 incident ener gy of

t he i nfr ar eqlafi@®@En BreWitieh ROequdtion (10) ds@sliowdd does not correspond to "a val ue
proportional to the difference between a power of four of the absolute
tenpesat ure and that of the tenperature of the sensor itself" as
represented by equation (5),Wbet Eﬁﬁgﬂ(l&é YilweM)Idr an equati on based on the
transm ssi on wavel ength characteristics,of the filter 2b as represented by
equagtion (10). That is, a new equation must - be established in pl ace of the
Stefan-Bol tzmann | aw represented by equation (2). so If infrared

radi at% on energy em @efl L 5}\ ckbody having the absol ute tenperature
T, which is transmtiedt @%h )M ter having a transmi-td®ce [err] is
set to be F(T), F(T) can be represented by equat| on (11) as follows: 55

[err] it IS found, therefore, th the in red aduatldn 6(1 obtjln sugﬁZtin édl gin LIQa hflo?n

case, rE o AoHE maqw GG B %ér P 7 om

[err] tQh aﬁ 8 h® BbLoidfe! Bperdtrd aheh uﬁ%fctué %ﬁs the

[ eSPECt sBigdh Rsbf a4 rad?&,ehtbﬁ By &qamﬁr@tm st b6 givén w%wt.&gbéssd &ﬂma&arem.sé.anl)

The cal Glavedngthér@sidiistics ofthé filter BBTRY fogrosbniat byl 8dikaion 110). That is, a new equation must be
established in place of the Stefan-Boltzmann law represented by equation (2). _

50 If infrared radiation energy emitted from the blackbody having the absolute temperature T, which is
transmitted through a filter having a transmitltance »()\) is set to be F(T), F(T) can be represented by
equation (11) as follows:

- F(-r)=f;nm-wu,-r)dx T L. 1)



5 Table 1 10 . . ' [err] 20

[err] It is, therefore, exam ned how t he rel ati onshi p between the absol ute
tenperature T-and the Infrared 25 p@%ﬁt—,ﬂ)menergy F(T) transmitted
through the filter is associated wth the Stefan-Boltmann law. Fig. 7 is a
graph for explaining the exam nation.process. The process will be descri bed
bel ow wi t h rieftidgs ease assumingitiopt thé.absolute tampergiura Tthas aletpbratues rargeThOMiA e Smal, e
are pl ot t dnfraceb owdiptiorheneegy i T)d$ caldulated st renpeitt arbittars tebwivtectampegatees TeTe,]| Taar.£Ty

pl ott ed alaceerdinglieequriion (U The chloylation restits ae summeprized IFTaple 17, a curve A is a
characteristic curve based on equation (2) representing the
Stefan-Boltzmann law, and a curve Bis ha acteristic curve based on the
30 present invention considering the ?aﬁ’fc'% characteristics. The curve B

i s obtained such that a curve {B prephr "g,gy connecti ng points
respectively represent- ing rdgdi atl‘JOn ener g L5 at t e absol ute tenperatures
[err] shown in Table 1, and tfe curye Afs gﬁ,g {led and noved to overl ap
the curVe B . Types of nodifidation hnd h f the curve [err] are
determ ned by sel ecting a coefificiept a eym 01;{ degree 4 of the curve
A, a displacenent b in the dirlecti on?of he & absdi ssa axis, and a

di spl acenent c in the di rectidn of $he
curve Asand the curve B'. As g resul?, Squati ot (11) is approximated to
equation (12) by using the thrlee types df set,values a, b, and c. 40 [err]
Subsequently, proper values a,| b, and c{in equati on: (12) are obtained from
t he val ues shown in Table 1 by a nethod Jof | east sqyares or the |ike.
Subgtitutions of these values|{lnto equatfion (12) yi¢ld an approxi mate
equation. 45 The set valugs a, B, and cFW|} be|described below in
conparison with equation (2) representing the Stefah-Boltzmann [aw. The set
value a is a coeffi CI ent of the absol ute terrperature T of degree 4 and
corresponds to

t he
takes a un| o afnergro ag'i"}e h° ﬂ JE P%,e % | f7ra:s
tenmper &t up aph "Pe?cg e examlnatl ce s ll'he éo:.:Tesgs 8 cr ; W h r?ference o8 0

rdi pete) axis so as to overlap the

£l
symetricd IS oaenon s%gpa% radiatio er!ﬁ
Isﬁt the culgen 5 rhan ol mtméfa i a‘éﬁg gﬁgf%:f&f’ AT 7 o
2 based
58 %@E:nt ﬂ?rnéﬂﬁ‘)o:lfﬂénéﬂfefn%qhe fllt'é|5charact5st)tuQ 337 ,c5 Bl If eq Urat I %n (10) nt

\Sm’f tten byrmy s BeslbtdinedRudhlifa a Bl B is RrRpardSdy éo‘an&mga&tnts%@éctﬁay teetekéhws
[ err] [ ering révidtior érjergldd af'the aSsoRfeR&hifPdturds! 101 Tishawh MNTabid 3) and irideoufvb IN iSTMBditeal ue
C IS cancehdxdovet o dviriap tiachiere Bt Tgpeis of madifieationl atcemveimsrt obihs elveON aterdotormiined by
radi at i on seentitg @ dodfficiant 4 bica thrm of degrdsr 4Lnicthe suredAaa displacemennkt inahe direction of the
l'ight- raecebsaiSw@XiirqdaSﬁ@hdemdnteg ncthes flitectiontof thRR oplinatelagis iso ks bor ayerlap dfresairve Faandnd
the gain megprve Be i nfrared anplifier 4a by setting [err] = aSRA Equatlon
(13) i s therfsragapultt Qoyﬁloaﬂ1bt§@a|tr%nat€(d1@)equaweﬂ?i@ws'ttssthe threentres of eat ¥aioes a, b,
t hxgugh t B¥ Yrum menbrane |s cal cul ated by using equation (15) on the basis
of equat| (_14 0 [erri That is, when a filter having transm SSI on
wavel er‘f&t ﬁaar it i dPi's used for an optical system rrenber

tenmperature &gﬁﬁjenﬁ} ﬁgsger v§3: $ a bp c?r{ gr%glog f’g g@ §ed§f f :gﬁ |nnlfa£xlar ed
ent

radi ationg
_terrperatugm imat b sed lgena!?aquatl on vf@ repr y'?'?’u

i nfrargd rewtt bt Jamesew ga/d b SillPSe RO rbb e Bidw moapmm.moetqu;tew @ % &t.ttﬁg the
absol ute BRERBBHEAE. - e symmetrical axis tenperature Ks resul

the filter cassecCkaludG @aadasméﬂm siByvabdoliteFtbigperflur® Ut 4 Wegred Iaeanaydan%sddgad tnaXI s
t enper at us®fah Boltzmann constant o of the curve A. The value a takes a unit value of [W/cm? deg*]. The set value
b represents a symmetrical axis temperature. In the curve A, an absolute temperature 0 [K] is set to a
50 symmetncal axis, whereas In the curve B, an absolute temperature b [K] is set to be a symmetrical axis.
The set value c represents a minimum valuse. In the curve A, 0 [chm21 is set to be an offset, whereas
in the curve B, ¢ [W/cm?] is set to be an offset.
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and the oberati ng circuit 5c calculates the body tenperature Th of the

object L to be neasured, i.e., the drum nenbrane on the basis of equation
(15). 30 An approxi mat e expr ggs$ ' nsideration of a silicon filter
used as the filter 2b in practice wﬁ}’{)deagd“gscri bed below. Fig. 4 shows the

transmi ssi on wavel ength characteristics of the silicon filter. However, in
order to siiphatidny(1® iCram@tsh B Ly, eqldlion {12)astmsion FIPIA ostEblished Agfolbweand of t he
silicon filter is set to be 1 to 18 [err] , and its transmttance is set to
be 54% 35 [err] [errlﬁ@ .(16) 40 Equation (1) is substituted
into WX, T). Sin¥e=at adTr enbif enm]ronrrent i.e., the neasurenent

t enpersat ure range of the object to,be rreasured Is set between O[err] and 50
[err]are respectively §é@ ﬁ'ﬁobe EYé fKEland 323 [K]. 45 Table 2 shows the
calculation results of Fquatlon (16). The vglues a, b, and c when equation
(12) is approxi mated® by ﬁgl'r’lgbl he= dé’tl‘g shbhnlin TabI e 2 aLe (ayai ned by a
nmet hod of | east squares: 4.101 [err] 50 b =45.96 [K] ¢ = -6.144 X

rhat { f 4 and th t |
i s b e Aq“"é.&g"iﬁ 1o 35%"; "‘f"ﬁ%%%%i:@%f%éeéa S Sl bl oo
of the 56&:&.&8@0 't 1’66 Qreé( aH&ﬁﬁe@a b &k i EQ rs%h& rﬁjﬁi fihe °°

cor r ect i jieh S e Ba b tt, SO e aa)f@%ﬁ b &dubtion (14 nThQ%Eﬁt' ng

Pr ograM GRpRENre et, trdbgh %%F@rt h&qbr&%qs CalRiaRd b‘y@sn\ﬁ‘btﬁﬁh& hs) G@% Hablé &Mquaodf
the ternypl degree 4 and the symmetrical® axis tenperature b are witten. 10

EP 0 337 724 B1 Table 2 [err] 5 273 10. 290
299 Vy = lefiT20f* 2ATH-b)*1 (14 10. 679 301 16. 746 277
11.\078. 303 17.298 279 11. 487 305

. 86D ZB]1= *VVdeKe + (Tul- 1908 b  (15) 307 18.439 10.
283 12. 339 309 19. 030 285 12. 782
311 That j55 when adijller having transmisgiorp wgvelength chargrietistics is used forogp gptical 3ystpm

13. 701 Member, agtemperature calculation)isdqyelpesigrmed on the basis of hhedaw "infrared ragiajion energy is
21.530 1rgoport|onal to a power of four of the absggtg temperature T" th t be based P gaquaﬂon (14

29 199 %'esentmg the I% if%:ged radiation hgy is proportlonaééo %gowgg-fvf four of (the 1%%
323 %gmperaat resul ?ng :X ISV\P' @e; usrh 1‘\%‘m m 6 ou t er H\%t%gal |s f’i mp r{ur \ﬁl
menber fgu Be c o ugaieﬁt"e oo weteteT Fﬁ bl oL kb 47 "
obj ect té}urp f g‘ qda ¢ but I's calcul ated
by« eq!:bat : Oﬂn xim :h oyPﬁ :%F a{m Jf%rgﬂfé‘&rﬁﬁwd{ ool 3 %'fﬁl&r‘ W pWlofidd Wil 941

pr &ef Si Ofpscribsd lgefbwapparent fromthe above description, according to th
embodi ment Fgey QRovsl thét taksABioh SBleRRgITRAR G erBIRY 1 of Ghel $iIRBK Ate? SHdMBvAARIH e&&n@a h
char act esrm.a.tyl £EalcufationSHEl ratmisivh WERIMhGFEBEAE fof 8 sifidan il isdet@ bBANG A8 (U3 and

't enper atitsh@nsiiBRdcd i€ s8R Ribe®d%an obj ect to be neasured can be performed with
high @recision. In addition, even if the material of the transm ssion .
menber as a wi ndow nenber of the infrared sensor is changed, tenperature
measur ement can bef (@ faarnied( Wy ¢ (hjBhaprecisi on by updating the val ue of
the filter correcting means 5b gs part Gf the program menory. In the above
enbodi nent, an appr oxi rateiikfhessi b4 WaviTpda term of . degsge 4 as

r epr e¥ent ed by

Equation (1) is substituted into W(\,T).
Since a measurement environment, i.e., the measurement temperature range of the object to be
measured is set between 0 [*C} and 50 [ °C], Tnun and Trax are respectively set to be 273 [K] and 323 [K).
45 Table 2 shows the ealculation results of equation (16).
The values a, b, and ¢ when equation (12) is approxrmated by using the data shown in Table 2 are
obtained by a method of least squares:

a = 4101 x 1072 [W/cm2+deg*]
50 b = 4596 [K]
¢ = -6.144 x 10* [W/cm?]

That is, the cosfficient a of a term of degree 4 and the symmetrical axis b thus ‘obtained represent the
transmission wavelength characteristics of the silicon filter. These values a and b are output from the filter
55 correcting means 5b. The filter correcting means 5b is part of an operatmg program memory of the
operating section 5, in which the coefficient a of the torm of degree 4 and the symmetrical axis temperature

b are written.
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30 equation (12), is ysed as a new equation replacing the Stefan-Boltzmann
law. However, as shown in Fig. 7, in body tenperature neasurenent, only a
portion of t he tenperature nmeasur egpplasfybygyi S used as a measurement range
such as the range from[err] to [err]a here?ore, an approxi mate expression
having a term of degree 4 need not be used. Satisfactory precision of a
clinical thernoneter can be obtai ned byrabieeng an approxi mate expression
with a proper degree. For exanple, expression (14) can be enpl oyed as an

appr oxi mat e equati on a?.i.lr(@]g af(ﬂgq(;naﬁ‘,(”ﬁ,q%rﬁm' qi | ed

arrangenent of a radi _ ual l'y
manuf acfured by using [a %9 - ome @39 | y 4v299 abl e t ¥20%opi | ¢ manuf act ured
s@mj?r pduct 1579w | | @g;je

in consideration of cri b¥F4Bel owjas a second
enbodi ment of the pre i hvent 1BY® Fi gd. d 9 %%8bott ¢m and si de

[ al t nmet ¢r according to
Ref (Yghce nymberal 1

Si n91d963£m' n Body portion 10
| spl gydshg a E»ody tenperature
dy psydgyon 1¢. A check

views, respectively, sh&ffnf a r tionjc §1
the second enbodi ment |ofo} hf pre invén .
denot es”®a radi ation clfi aj they ter |c

and a head portion 11. e Hi spI JdNi T 6 %93(
is arranged on the | ovWerysul face,émthe rai

button 12 having a pugh ggytfon sifygture |i 847 of med fxaphe upper surface of
the\porgion 11. A powdr g3 [ ch lgsdsavi ng |assd i de staaypiure gnd maj or
buttons 14 and 15 each hgyi hg a e but.tlomestf uct uzxmesr e réspectively
formed on the side surlf @ees| of tieesportidnadd.| The #ssasl porgion 11 extend
fromthe end of the malm body portrom IO T The Tormor an shape The end

of \Lhe head por .i W &5 Wﬁt&l ik 9% 3 “F?.{aQ o« fJﬂﬁeaQ 8?& | sfsdr, tHe
Opt ' calzos (3 @fjan b tg % h\ggsu ﬁ?stﬁo a§ qda n (E)gbut Iﬁteé btﬁ%ﬁoﬂn
clinical t%mBé?ﬁ&r@ ec, operat I on
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Wwhile the n{éﬁﬁm;&g kehsrhiBSE Wa9slorigth AStacRFbHRE RAlsec@la VARIOR Imemtberco Btnir&st sehdbr, D
examn ned, tdripefatife Mdasiérhdht 6fan lobiect FEethieasikbd 6ah 66 pekfdrmadadhitd high Fredisién. depr essed

t her eby?’ i nstiasddrioseua iythe oEmpli bi thetrdhedigsidnangiebBdsla vindos ABkhbeTte i infrdlee sensor
measur eneis chaged,| tmpegatitie swpasareedntaran bé perbbrnegoll veith high ipteciSiomby apdatirgythe value of the

t enper at ufiker céfregting TipanssSbaes part ofitwrradgram wemay. t he head portion 11. Each of
case nmenber dn ¥p abavp aensbodienti 81 appishimater expressioniaviedda tAETYiok dedeev4 AYyrepregasied by ow
t her mal,, c Garation (12)jig ysed As p B9t payAtiop frepjakiag the Stefan-Polzgpar lamdHompver. gs shawn Ir6Fig. 7,
constit ut &nsbodly derperiiirg MapsuieERepnlyl 7 zi’°“'?ﬂ1°fvﬂ‘1? capparatye measyrgment rﬁ‘lj“’i!? used as a
consi stin 5‘1““‘&‘3[“] ’Q'Pﬂevﬁé? ?Ftth?rf;af' f’% im “11h°’°f°’EP“Gp'§3"F“af?ﬂx ng a

t her mal c&WAE 9% ‘% t bay rg '° igion of ¢ clini 8?[% d by
conpri ses "H"CY PR ‘% ?ﬁs'P? W‘ 19 p%{ orge: 15:8 eé‘a'B’t‘J? f‘%?lssf@g" RiRG 8°¥19c5'lﬁsow
porti ors 18R %ﬁ‘ﬁ“&%& ga“"\/\)?'f1 Rt 98)7F| ndrical portion 19a and a recess 19c

i n which gt.e ?) gg eI enment is enbedded. In addition, a step
portlonléf a'itach ?llter is formed at the distal end of the

cyllndrical pgadlik® era’lngénenﬁ& D Rbibdor cirkdi HEmoReterOMRdn S h&&hu@ mafffaciirdd iy 1Ring BU)
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| n addi t i ectording ttdthe rse@intl embainidntofi thd prasestineetpoRef@enca mumibdng 1 denotes a radiation

t enper at urivicaicthginbingter aMEwN &maiartedy etieectd and| 8 headivedice d1. | The tdiselah gt & or

por ti on, 19ipiaying & buesly rterpresaturg Gicarghgedine th ipwepwtaqect theomaip podyeegriondlOr &sheg 22

and 23.  Thetop A2 hawngce ryehRten strclireds foreeds e iraypRer udace of e periien Yef Sower Swtchr o
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atidd IR Ghe

{hronon. He ﬂs"»{a LQQ: @ratba ORIy ! gw(eovogtdxscnwaqaee&@n
al ways beiégﬁ é‘th %Jif%ncﬁ%lb Ee&t{é} Whit e probY 75 ib! R5dr afal| S
det ect ed ontl 13 o' xERIREE biHoF oS 6P bil Y FnaipP BRiihes3t ankd elSQEIﬁ'QQﬁprQééQ@ f
denot es _ajnk@nRRsRly HofplT@ Lok tRipbrataidrRdasiibthérl Thé mdsdurmidmlrbatitlid &isgedbn th e
probe 8§ a.ggaylﬁ,,t@gggbbdyugmrﬁyea resi n havi ng a | ow t hermal conductivity. A
di stal end Yy 40 B s3&Rndd View BEthe RB4R portléh T0BEH 9t CasdinerBbeidii7ednt a8 corlsis® WDArewRi Ch
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vi ew of t hanstituted atylisdnidal pemberdia, df wHidhea mstad bevsibé 19 ddnsistirig sft alighteyeight petal haging 20
28a of the cover 28 covers the distal end portion of the probe 16 so as to
prevent contact of the probe 16 with tH& inner wall of the external ear
canal. Fig. 12 is a side view show ng ag'state wherein the radiation

clinical thernonmeter 1 is stored in a storage



case '30. The st qrage ,case 30 conprises a nounting portion 30a for mounting
the main body portion 10, and a storage portion 30b for storing the probe
16. Areflecting plate 31 is fixqs §egazdysiom surface 30c of 26 the
storage portion 30b at a position corresponding to the distal end portion
of the probe 16. In addition, a button depressing portion 30d is forned on
t he st or Rgietherambcodductility 3aughGs ialuminam GOlitea SThe Mdiahispusiiie 1Cdvephsed atcylimdrickPportibh e
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equation (8) shown In Fig. 5, and outputtlng it, and a sensitivity data

i nput means 65 for outputting as sensidivity data D a value which is
externally input-set on the basis of thé light- receiving area S of the
Infrared sensor 3a and the gain A of the infrared anplifying circuit 51
shown in equation (6). 10 Ref erence nuneral 90 denotes a switch circuit



from'a term nal C. The ngjor signal [err] output fromthe termnal Mof the
switch circuit 90 is ‘supplied to enable termnals E of the body tenperature
operating circuit 61 and the sensi gpyidgy 7?4)gr‘|ect| ng calculator 64. As a
result, both the circuit 61 and the calculator 64 are set in an operative
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means (%) Acberpeieter aeeording ite faimy 3 ybereip Gpid IBusing (1Phois Fnoiniegralygformedy houglep

r adisat i on é?'i’éﬂ" a gylindricahpartep (tPekip vaick rid |°n§a&95"de|(%ﬂ) i B““?Gh@!de? hasg gpgon
housi ng (1% d)l fgrmaﬁ a‘i‘ﬁ‘?é‘ &fl 51*"9‘ yinariaabPorion %) ‘éB Plas"F é°°8 I(?“mﬂ"\' foyping
porti¥n (1 agg"\"f‘fe 88' ﬁ cy@f’ '3 or 'ﬂ 5{; We (25’55%"9
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havi ng a s% 't've :Z':‘s" b?"igfae ous n 'd ﬁa(? sensor a(3a)
and said terrpe ature- sensrtlve sensor (3b) sai d optlcal gui de (20) being

| nser §se0y, aRGnekrhanketbr laBeoriHgdo GMH 4 dirth& 2bmpHaing b%@coﬁcl%ﬁa}:oratﬁ@lsdnsln(kf SRR thepRnSOr
(3a) and sghshihLanrhc! tbrhsiratii® Bishid iopRal@ids @o). (3b) bei ng enbedded in said
storage recess (190) of said base (19d) portion with a nolding resin. 45

7. A t heg MaNBdra6mae Cataiding tol @aird | 72 fufthdr, coinbiising & secenabmarahdo-SonSih@saAksor (3c)

t enper at ur erangetisinta suface @il opicACguide (20) baipaebtagtheresitht f ace t enper at ure of
said @wptical guide (20). 8 A thernoneter according to claim?7, further
conpri siSagAdheseaumta acendirgrtaclaineZ, sdnint said aletoetion gignal Broyessing sactimd5Q) womprises f ace
- of said op#t &Blcoggiterd58) @ poriverting aplalectsical sigeal frer sqidgecery. terfgprature-gonsiliversansniet er
~accordi ng {3 @toaﬁeﬁq"!’ digiiplctpraperatyersensitive data; jarshsaid basiy(| topharise sparging aeensol) ( 50)
conpri ses giculgten) ‘%Wér‘?'@ﬁe’%‘%)’a‘? 8y ugingthersesong t%'rpeert&%er'wgrdaeragwav of ttom
sai d €econlPHtE9pET at ur e- sensi tive sensor (30) into second digital

. tenperat ensrtlvedt od erature erati neans, (5)
cal cul at@s tt %@P-sega'vg H%ﬁ "g'efb g?r ﬁgerence detdctor (%% for

t enper at ur é c%\gl?,?s ? g/ng)era r]om empe ture-sensrtrve sensor arranged {3b) at said
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55 ° input signals. 10. A thernoneter according to claim9, further
conprising a ternperature difference dete¢ctor (67) for r T -
tenperature-sensitive data from saglslotmg{giure sensi tﬁmlumngmrwnumed
(3b) at said 18 EP 337 724 Bl base portion of sai d probe and t e *
second tenperature-sensitive data from said second tenperature- sensitive
sensor (3c), baaedortidnent saidh pobe and Berpesoat emperalirb-sensitivecdatadliedre slichsecérd Apmmpedtypait S
a det ecti on ssheiivalsenspre(dc)aand evinprein shid rtempdiafufecdifanmee detectbe (67) eritpvisch detectiom signal
snal | er t hanwhen s terearalyraridifferanaedis deferavnedito be prmallen thanpe pradatermingd Mpesuemedt. limg
‘11. A t her no\repessturg giffelpRePng to cl ai m 10, wherein said display unit (6)
conpris®s a measur ement ermSS| on mark (6b) adapted to be ||l um nated by

the'det ectoh Rt i s G 8. ety PRy D (B, COmpEses & Messufement)
12. A ther P 'go ?FE‘P‘P% to. ol 'fte% F"h Aloclrang GO ER F9 BT,

detection si S|ng means (50) Includes a peak holding circuit (53)

For "ol 43 &l 1ol bl bk SRl PP t%aadsu%{egnoi;?agrﬁ%i@;sor
el

(3a) and an s (S Hal

ol i ci

sai d peak h Rrg:r&i' dohddk Rsaf ﬁ/bﬂﬂr tah tor Jv@n{Il?gda Falué
tenperature &H@h@&ih&&mﬂ?@d@? urﬁébignﬁﬂlnﬁ%&ﬁi% dnbl RalB Yy teRipHIBIAL db%ﬂtu ganb )(5)
using the | rfalcatiteslthél Body terpevatiid &fh wlsemhttﬂaanfmalﬂawwam%hmeaﬂ lue voltagé)d

{ hatis t he gp@akihitaheCeaighddingCaitbit HoKas th skilh Peak Fhldh @eaRlog/ ditd s8ceid@d BorA HRgNHERH A
recél/ved f r osendoh@b). nfrared sensor (3b). 13. A radiation clinical
t hernoneter according to claim12, further conprising a switch (90) adapted
to reset 43iAlrgdistide dinitalithegnametear @bqorcﬁr@:%ty claint 42, furthepeamprisitg & aviehpPQ pdaptedtto an
eaf. ;20 14. resst 2aifl Reek baiding dirplitd8) pyidh & pvbine said proede @b Ry t o cl ai m 13, wherein
said swWtch (90) is operated to reset said circuit §63) when t he
t her nonet &- 4 Sadla’éﬂﬂé%'l“"éﬁjfh%‘f°"ﬁ"°§ pesPrlie e daim {3gwherein said awitch 0 s Apprated to reset
accor di ng tc?a'gﬁﬂfcuﬂﬁ%’) 8?°"é'i'°aﬂ“?‘f'§'°’1°t?'ds tfli?" °1""lﬂf ﬁ'@ 9‘?:?’?3? QB)t er| sed by 25

a zero dei‘1 % for recel V|n 1ratr ut from said

. 1 % 4

?ﬁt ect ' on § lﬁ% ze or_I6 Fg;w tﬁﬂ nfrare zga 0 from e%t?on ng} ?c%gscsﬁtg of
e i n r ar e e redin mf e l s S’Flt'%f&rk%)
si gnal when Ju ﬁts'ara g Pae% o 5 te hindd tasas}o 16

A t her nonet er accor o cl al m 15 orage case (30) for

storing sqg.ch {haﬂioﬁ%iep&c&huh@ioc@dm 38, in wmcﬂ m&&m&a&&&& (&Pﬂspétbﬁﬁssaua r&dfa%rﬁé‘nhibﬂg
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t hernoneter according to claim 16, wherein said display unit (6) conprises

a nmeasur emera theevdmess | aocordimy ko ClGin) 16 detptomdsdicdD disglay kit (B) ainmribed\a inbedBurement
det ection sipgmaissiop wiapuEb)fadeptedsiaibe illneinatedi by the tetectiBl signal otl® jrom said zero detector
Pat ent ahspr l8e 1. Klini sches Strahl ungst hernoneter (70) mt einer Sonde
enthaltend ein optisches System (2), das von 40 el ner

Fokussi er PePRtRRIPIUSNG (2a) zurn Fokussieren von | nf rarotstrahl ung von el nem

ét;vrressen?ren Cb%ekt und oi nﬁg Fi | ter P‘Ef)? “W‘ 8 eqpﬂsghe Systom @) ¢

It e/ it} ein Sl
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d Fi | eme 1 er un SW erE}el 6 SC n Bb’hgee?“éétr enn@mro sensor
und vom FI t( \m\l ﬁr@rﬂile e r%n Oo ﬁ;r durchge
el ektrisches, arotéh@ b&h@ u?&l?% édﬁe% fp enzééﬁgor
Messen ei nergy, %Uiﬂ%é&dr\rel S\reth t@rcm ﬁﬁ%@én?»or %fne@ﬂrﬂ@Jbungsstemperatur (To)
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Er f assungssiepeakrayengdsiaRd waa&:ggswrﬁdmuh@g ;50 2umOBmptangolokScAst BighhiE Kbrh inkrerBer
Si gnal e vomsbisb @&)Qind vEd NeMerdiupéinpiibdicher Gahsof BEUNAt 2 AUSPdUe Uet bISHiRtheRSMEE
(3b) und zuraisAnfagidaen Go¥. tetdpetaturenptdiidhe Begmal e al s | nfrarotdaten bzw.

t enper at ur ergbi KtipertempeBat-Batitigaigae@rrickiongp ) tzempRerazhnen - [de t Kérpegtamgesanadatencintt ung
(5) zuma Ber eansnzeigeinhdddf)zer Areeipesicer Kb dertepeniut gepdB den Kazpantempetaiardatgpeei nhei t
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dadur ch gekdlahdes| iefigrotsensor@8). drs terngfa inclighe jensoB elfegg) dig Epkussiervorrichtung (22) und

t enper at ur efgF Tk K3l frachepin Gefifiugey Eﬁ) mitcfoer F’WU%@‘P’ fighelt mitejpagdqr Zﬂ?u’lﬁ'ﬂﬁs'@j’e r
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i t ei n&hder LKL éﬁqmg eragua Ca i ﬁweugg Tfreicntung Y St
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turempfmdhchen Daten und den Korrekturwert von der Filterkorrekturvorrichtung (5b) empfingt, um die

19

te



55  und daB di e Kérpertenperatur-Betatigungsvorrichtung (5) -eine

Filterkorrekturvorrichtung (5b) aufwel stwzum Ei'nstel | en ei nes
Korrekturwertes auf der G undl aggpigssargs agungswel | enl |
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Tenper at ur - St r ahl ungsener gi e- Lel stungskurve auf der G undl age des
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| nf rar otBefhermometér3ayh Mmseruche’, weishgsereitertin einpf Fweilén tempor@erpropfindijcBin) Sanser (Rsy
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(58) U d l I f
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wor i ngder %ﬁuma%s(spa\am fishipBfatulddial RS ¢ bﬁdtm éé?)zwagn% aE&re

(58) aufvvebﬁ, DleN alYaMEd 18t EindRhddSignaR) lekiidet Chen Si gna S vom zwei ten
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t enper at10r @rgahomeldrinadheAnsisrlichi B, wolthds Grbi®rhkDsiRa TeMpPairitisrenzBadkid (67) élﬁvelst zum
gungsVvor r i Emplaigdedr I9mmbraturdtahfipaicien IMateh Abrd ratia Baitel WibicSonkie Engatrdntteg) tek@peratwei t en
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(6b) 20 _
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Er f assungssi gnal bel eucht bar |st EP O 337 724 Bl
1111111111111111111111111 * C ﬁé a2, Therno ﬁmmmmmh
1, weiterhin dadurch gekennzel chnet daB ie Erfassungs e\ *
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2. Thernonetre selon |la revendication 1, conprenant en out—re~tm—el1—s|9954—t-|_f~
(64) de calcul de correction de sensibilite destin6 ar es_donn~

qui dependent de la tenperature gp gagPgager des 21 m%‘,m,mgmm
sensibility du capteur infrarouge, et dans lequol le dis

commando destin6é & calculer la tenperature du corps cal cule | es donndes de
t enper at ur elothdescde gEpsipiité do eaptqut inbarowde set diersnickps! 16 rifspasitid (5) de contheehidel destinée (Ui
dependent decdier it dampératireudwe corpe cdiulevias donnéetede mpéretiiecdy chrpsdipas péreption fdesle
correct i on dagenééy Infrareuges [slps denndessquil dénendent des lastemedratird.i decla (yalbur lecipiveatiorede  du
di sposi ti f d{seesiif grecarrection de fitie (Sh) stdles danpdas dipisensivli aymeennent dusdispasitif (64) de

Ther minet r &3ley P prriectiop de eangbittét i on 1, dans | equel |e dispositif (5b) de
correctlon de filtre transnet une val eu de correctlon de te erature & .axe

de synst¥idn i1 E‘f"l'? "‘8" ?ﬂﬂ“ dF’E ?1 ?P)H %f"?‘é‘ %Vaé‘s ‘%’R% de

el G ‘hr" ‘8’ 'q
i%mt ri ? e pl’ uPe d'B EQWE tlotr@%gne ur] e (far tu éne(é? 4%8 %ﬁg\em
5 la Lol e Stefan

correspondg Pg-VeYol gm{gre ng c0
temGratur%%ﬁ,g rayonnerrent co res yondant ' 1a L

Boltzmann. 4. Thernonetre selon |l a revend| cation 2, dans quuel Ie

di sposi t4f ThéithdmslR SeinCldl rewdAdiSeén 2C bian® Nedl6! ieSdisposiﬁfS(ezc)Sdebi:A|dut Qo GOt asles
donn6@s de seibmisiehibild dosfoshéadddrsndibildOIR bprdséguttividiiveite R = a4l + f(To - Tm}
To &tant |es donn~es de sensibilite du capteur sensible a la tenpkrature,
Tmetant | & tefperdluria)lau 20 nonent de |'ajustenent de sensibilite, a.
tanL la sensibilite & la tenperature Tmet , etant un coefficient de

vari ati on deélent lescgenndss db tsensibijé diipaptausrsensitie 3 () tempdraiure, dvnedtant [adempsratte awlans
| oquer | e dememsde ['Husismentodes BansiElits op. Sl lacennpiolié @ lartemeAratwe Jit $tqi Stapb D)
destine a F%glef“s@r"aﬂa’“@rﬂi’r'g?"é’s'ﬁl}érayonnerrent |nfrarouge 25 6. Therrmonbtre
selon |l a revendlcatlon 5, dans lo ueI Ie boltie z un bottler formi
en une sbul'B ° 58'8%? ﬂ‘fat'thé 3&1} é] "Ei'@‘éf‘g) GTROMP 4P GUAS o
est mtrodﬁ?“(q kAR A "'@Ymﬂ?{'é 21¥948%de base (19d) f or m-e a

une pferg ege. ext trzgrleioﬁ I vénﬁic& ! &nSYJq d b&MeY ( s:& 8&d)un %%m@ry ts. e life %&b
(19c) de lE gﬂ (%g&% oifE ostAtroGEHl ae@

I a te”pera H{i@de dse 9%) m éune pr b la‘?:taﬁm:yli'n& [1 yé)tet

la partie @119 ) ddibhertisht dulSteur ihifardugd (daHE du NdaptBir Q8L Reris é falte i&rﬁuﬁptlgﬁﬁm
sensi bl e achtRyud mp&a&t.moeu.ﬁatam RAY Rlpaflie JfHamque J19aRVd tiptdul R (hggaeri@nt
de\La part capie (3ppsensitfid 8 0 tofdpdrativd StahSsniddEs dlis MdaliBJeac) de logdennt a8 pérfe 8| on
| a revendi oasbi(teg) der ueaégiecieanvilagsdl out re un second captour (3c) sensible &
la 3S tenperature et destind a ddtecter une tenperature de surface du
gui de opk i Gbeem¢riéirp. selon Tin eaverplivation 5. Sehprenahiaen euire nui sdednd captdyr (3c) repasibieadntia en
out ressun s topfrdtuab testind X Gitactes anedermytéeatite deasurfanesiy muﬂmvm;lquedﬂace sur une
surface du gui de optique (20) et en contact intinme avec | ui.
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tenp6r at ur @al&':!é Ie$ dbhnsddtde léFn rhtﬁ@tdu%rﬂiepir %ﬂi@&ﬁ QSs SROMBE AornBekSidnbibiss &uud 8 45

t enpegsat ur rpsramie corbBidhnt Furnldds Sigfaus rgii@slx d' entree. 10. Therrnonmetre selon |a
revendi cation 9, conpronant en outre un detectour (67) de diff6rence de

t enper at1or Ehefshid Gsefdn 1€ GOMMtidatidnes, cbipron@t o Cquee dandétedBul @71 asTaRM@hder o
provenant wmpéraipiecdsastirgel Jodelvalr Bs | danfiéesTplépentiant @e (13 Iigmpstanee pdesnant| dv gapteini € de
base de | assnsibide, ladémpéeturs GbDplakésdade rmde dedbase de B~gpaded ahles decohdes donndes

t enpeseat ur dépendavtedenlattonipératiee orovenent plucierond eAsteUysensiblel 3 lat wpdratare L(BQ) {t3le)s et
dans | equeleayeb lej dftectaue (f7) d6 jffétpacedild fempéutute tRnsmenesignalife détecins inssqueiip
signal de €tirenee idp el est Pélerainee GPRAR Bfédeure & ypreifidrence iy pfmﬁ%miﬁémdse

come i nf 6F‘P%'Eﬁ‘e a une différence I|mte pr~determ nde de nesure. 55
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Thermonbtre sel dn la‘revendi cati-on 1, caracteris6 en outre

dispositif (50) de traitenent de sgg pagxoslegfi~t ection conprtunmumtmum””m
(53) de maintien de val eur de crbte destl n6 | conserver une val éur* d& cifat &
du signal 6lectrique du capteur infrarouge (3a) et un convertisseur

anal ogi qué2. TeemdmetassionIblevahdisstion d, ofrattérish oh outien col s 16 disgoisitn(5a) @e Vraitement dde

cr et e consersigiauxdiaritettion commrerndtun(cEiit (58> d& maintien dervilmdride erétendesitng AGesserver une
nunbri ques ivalerade giites du eignil eSlagiriguro Ju topiteyr Shfrachuge dlehmh o qoavertisselic enalogigue-
tenpera- turméiue 5D destingl & tAngfoimet unedension ge yaleur derpréle LoRORSRIgANG Ior girsuit{53) de
utillsatlon ’Eﬂiﬁ'e’éiﬁ'hﬁmé%esI"H'I“?'&lf‘?ﬁjg‘@@uﬂ?saﬂé? girneRlic(S) e pammpnde par galeut dofempsie-de
val eur de critpg fpsé’ﬁ"’?!% u’emréés g fempp 'Pt“ged"n‘ﬁ’m?tﬂaé Hiligation, ?sg’g?""‘%é Infrpropges

conserve Iat(fé’ff?fﬁ‘ o3 foparyr g dp yplgi d ?fr?“é’ aus 8 e cﬂ?é{ a9 gy
capt eur infr% %E?d'@ewwa'e“i Bt SHFIPTHS tdl‘*’@1 & T"ﬁ gjeHes Bro THETRT EPUSR |
revend| ati conpr enant en outre un interruptour (90) destin a r6arner
| e ci rCU'ﬁ (ﬁf oﬁ.@tremé\in bd & ﬁhe}ﬁ@rl.tes%n ﬂe%&&a%oﬂé"@&mé@naﬁ? hCoull& uh jﬁ&&lﬁ‘
dans une Or &g lubstind & réa %r le tr(é% fintfe hé‘bé?é&ﬁ% §t8 YA & kB e&"sE une
revendi catlcype,,;L,S dans oque I nt errupt eur conmande n qu’

rdarme le circuit (63) Iorsque | e thernonetre est sortl du bolder de

r angenet 14 Fdgrmorbire diMRuerANTJdnRentol Sdfonl la LEVBNICARINC (8) Qs QB! Piftereuptbuc @o) 61s 1
& 14, car actcemmarfméedfin @uill rdaridie cituit (63) lorsque UnthethiomBrecast s¢rld dY boier A rengdm&iti N6
b recevoir I@®)signal do sortie de donn~es infrarouges du dispositif (50) de
traitenment de sighaux de d~tection et a determner |a pr~sence ou |'absence
de\ dpnnees.iThérmambiraysion I'ins qdeleanayarsiep rayendications { $39, caracidriséren ermparun si gnal de
d6tBct Pon | or studétacleyr Y dae&e desting hireerypiels sigoal do smliadefopndesinfasouaes didisresitine
val eur nul | ésweftéwtﬂv@* d%s'gnaf& dvr@feﬁ'@m réedééﬁfm Ip Rrésence QU aksencsfe1dpnndes ns
| equel e bd'?f{apéﬁ’es% ur 4R 3 g Trtﬂgf‘%! o félectiene '%q%ﬁn‘?i’é??éﬁt
corrporte und™BTOURRT °'flg?t?'€'€ﬁf’ss M"eay‘t'éi'}" VB'(?E'd‘ﬁé?n‘T”fﬂW% p05|t|on correspondant

eXt [ e rg]emgt?e ge?orll'dlg fven% r uel &lﬁ% Orar}Tn er{!re%p tdu Iihaer m gans
dans | oquel :&9&4‘,@?@ ﬁa aﬂe 9% t %g,e s e}gg&nﬁ; 9

de nesure tre 60 alr par |e S|gna
d6t ect eur de zAwo (63) 35 40 45 50 55 23
s0 17. Thermomdtre selon la revendication 16, dans lequel I'unité d'affichage (8) comprend un repére (Bb)
/ d'autorisation de mesure destiné a étre éclairé par le signal de détection provenant du détecteur de
zéro (63).
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