PCT/ EP2005/ 055076 / 2004P16816WOUS 1 Scattered |ight
b moke detector  Description The present invention
PCTZ%?%R%%?Q%SQF@cét%%@%gf%$bﬁwogﬁnke detector with an
opt oel ectroni c arrangenent for neasurenent of scatter
signals below a forward and & backscatter angle, and
with evaluation electronics for obtaining a neasured
Scaviadoed Irognttdeokeati¢eecsognal s and conparing an al arm
val ue derived fromthis signal with an alarm
De ép{eshold It has | ong been known that with forward
d?%er and backscatter the two scattered |ight
conponents differ in a characteristic manner for
The dbféeeent itypesioh féletedhits apbeadtened LsgHesembked
for exanple in WO A- 84/ 01950 é =US-A-4 642 471), in
detGEteh Bheh of Pt ARCAPLEFbEQRES RETERIETPBE fQFfFBREREement of
scaEﬂ@Pszénéfgkgefog'£f§5§ﬁérﬁaéh8 begeﬁséﬁeEé§th91eatand
a small " scatter angle to the scattering at a |arge
WltBC@Yabmatamgleleehr931us|fozedbtetndegeetmeﬁSGteﬁhealue
snpke type. The. catter angle coy Ld als
fro P EE R GE b ShPBE PhaRT OB rEARPna O LR m, Fogugr derived
fromhenforyogdascat teranndlabackeeatheld. For a scattered
i ght snoke detector described in EP-A-1 022 700 (=
US-B-6 218 950% of the type nentioned above
It m%%h%?%%rke%%o Pewe Rh?EhWéBH SQIHFFﬂlféatFﬁF and
pacHELECLE PN RE E@S séQPeréapfl?ﬁtC@bﬁﬂbﬁéﬁgsfBQ@EE?eln a
scatter signals. The two scafter signals are sunmed
chaam@t¢hestocamamsenuforpﬁléﬁebyntheypgsveﬁ Fight/ @hik

uot i ent ured value is thus g _
phefRIRnGT | 1s [ FERRHS "PotretnbTe L flispOChdRE 1950 (<us-a
642 W7 Th, the wﬁﬁ@ht6ﬁesbﬂnﬂheoﬁlgcﬂaékrégfngthaﬁ subj ect
. to a higher wei ghting than the scatter signal of a i
diffepdrt abypssl Of THECkAvendibherenholrBeSi ghelheoscattering

at £nhpoce EQ ﬁf“&%%%eagé'ﬂﬁ& stg %8 @h?rgg 9f 16RGe scatter

scattered etector o
angle can be utlllzed for detection of the smoke type. The

larger scatter angle could alsc be selected as greater than
90°, meaning evaluation of the forward scatter and

backscatter.

For a scattered light smoke detector described in EP-A-1 022
700 (= US-B-6 218 950) of the type mentioned above a
light/dark quotient which can be utilized for detection of the
smoke type is calculated from the scatter signals. The two
scatter signals are summed and the total is multiplied by the
given light/dark gquotient. The measured value is thus weighted
depending on the ratio of the scatter signals, in which the
scatter signal of a dark aeroscl is subject to a higher

weighting than the scatter signal of a light aeroscl.

The invention is now designed to enhance the security against

false alarms of the scattered light smoke detector of the type
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e t r il i.myl t anequsl y guaranteei ng a
PCT(§§€§§3/B89§PE|Z ?8538&3@?6WH ccordance with the

invention this object is achieved by the neasured

val ue being formed dependi ng2on the difference

bet ween the scatter signals or between snoke signals

menppeapdedt thensthem Whéledwanmudgenebusiiyngubhanteeing a

iLffe f the scatter signals or snoke signals to
fas?%%ﬁw%ﬁggﬁ%géquapeaﬁﬁe i nstead of using a weighting

of the neasured val ue depending on the ratio of the

In scattreéanseguats tRet haveftgphf tEaBt byikbewer scarpybiRg by
th outla% i.s_needed and a shorter detector response tine
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enabl es the smoke type toogebégﬁ%égtg§$k§ %FP&?EE obtained
fromretemr ed enbodi nent of the inventive scattered |ight

snoke detector is characterized in that the measured

\Y j f . linpe |i nking_of. the sum of the
he gkl 2qc TOETEORY 2oLl BeRELERCL NG, of uLhe 2umof LhE )
or detkeenidielscedt ori gRAl Gea Ohirs80KL18E0085Bead of using a

.ﬁfcond referred enbodi ment of the inventive scattered
WelghtiRg <hokke detaseeedi vathardependied pn thatrehéo of the

said 4 il . . f or mul a
o 5 1o E PR TETEEREER HPvER L RBePLRY, Buc1ay
1s dmnrd whi ghoater def¢cienr etde byohiset ofGe sughtAssan
jcatign factor whic depends on the environnental
gua€§#¥!?éznéb%uéaﬁéé{?ﬁﬁﬁikﬁFw TRt HEf af TRt P BcRt PAlS, as
wellprawigedir Gnfotdlenk? thds &5 LEADENe Osmskd - £ ¥8 5 3 be
detthen applies for the given constant. A third preferred

iment is characterized in that the neasured
value is forned fromthe anount of the difference

A first preferred embodiment of the inventive scattered light
smoke detector is characterized in that the measured value is
formed by a linear linking of the sum of the scatter signals
or smoke signals to the difference between the scatter signals

or smoke signals.

A second preferred embodiment of the inventive scattered light
smoke defector is characterized in that the said linear
linking is calculated using the formula [kl (BW+FW} + k2 (BW-
FW)], in which kl and k2 are two constants which are
influenced by facteors such as an application factor which
depends on the environmental conditions at the intended
installation location provided. 0 < ki. kz < 5, preferably 0

<ki. k: £ 3, then applies for the given constant.

A third preferred embodiment is characterized in that the
measured value is formed from the amount of the difference

between the scatter signals or smoke signals.



between the scatter signals or snoke signals.

e RIS Ta 8 (2 0PRELedLM R ng an” appiication

factor which depends on the enV|ronnentaI condi tions

at the intended installation3location. The

application factor can be selected for a specific
Prebppilblat tha, meandrefi vatua psepeprabbypefeuddbneg as a

unction of set. of etti ar ters.for
aorli0EEL S0 Saolnicknthn ARRthAd BRT ERE, Eh%:rShmehea
con&lisi Onerat AcheuihbepteficinetdatnhodbAentcatibhe The
i nventive scattered |ight_ snoke detector is

appthaibtdler faeborncehabet felachedr Earval GeeFrifipr appddegtion,
and'Phigncgﬁtﬁfeféﬁéﬁ%%hﬁetMBﬁ Ogsfér?uhe¥95MeG§'§ set of

determned 1n t rst and a correspondi ng
settnngrp$ramegaas ferfbheedeaedton tepesdeohdopathet he
measur val ue is grocessed and it is conpared

reqﬂ}%%m%ﬂtil%fn??ﬁr%%ﬁB?ﬂe and that the processing of

the nmeasured value in the second path is controlled

A fOYrthepeonbtrpbdstgpatimentedri BhehenfrehstvepathttAred light
fifth preferred enbodi nent of the inventive scattered
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A fifth preferred embodiment of the inventive scattered light
smoke detector is characterized in that, in the determination
of the type of fire concerned, a distinction is made between
smoldering fire and open fire, and if necessary further fire

types.

A sixth preferred embodiment is characterized in that the
measured value in the second path includes a restriction of
the measured value in a subsequent stage referred to as a
slope regulator, with the measured value being restricted toc a
specific level or amplified by addition of a supplementary

signal.

A further preferred embodiment of the inventive scattered
light smoke detector is characterized in that the slope
regulator prevents both a rapid increase in the measured value

as a result of signal peaks and also accentuates slow signal



i ght snoke detector is characterized in that the

e FBRRpalEIsh T 7 OB LERL B3 el Cpene and arso
accent uates sl ow signal PCT/ EP2005/ 055076 /
2004PI 6816WOUS 4 increases for snoldering fires.

~ Preferably the slope regulator is controlled by the
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In piefelspd teyel opsEnhssasd saPkEVEIENLEE 06 bbBEained by a
i nventive scattered |ight snoke detector are clained
Very St hklteasing o1 thacveaseredoraiveexpl ai ned in
greater detail belowwth reference to an exenplary
Fur@dodh FeRt r A0d &@@eﬁagﬂl\éﬂgé:aiaeimﬁksvéﬁénﬁgogf Ehg 1
~a schematic block diagramof an inventive snoke
invefdtece ofcattmelr il gl ight sohkeendétebtorkadeagtaimefl theclaims
15 ﬁ%gfﬁl processi ng of the snoke detector of Fig. 1.
e shoke detector shown in Fig. 1, referred to bel ow
as the detector, contains two sensor systens, an
The elrecdnior @pt i cadxpbyshem it fréswet nfietaeld BELOKI RYLh
| ight sources (IRED) 2 and 3, and a receive diode 4
’—’efealfﬁgﬂ%e tHeral SETRF I yRITRe e Rt t ad thepdravipegs; The
fig RS isow: and 6 formed by NTC resistors for
nmeasur enent of the tenperature in the environnment of
. the detector 1. A neasurenent chanber 7 is fornmed
Fig pet vieeschemratic ghogbuitagran of asml iheenetesvendkede
4.. The sensor systens are arranged in a
dEtﬁ%)%f?6%£$Iy-synnetrical housi ng (not shown), which
Figi 2 & tstheth i 0c o baske dbamntafl of the sCehdl ngrotedsing of
roomto be nonitored., The tenperature sensors 5 and 6
the |smoke flefiegtpRSi k¥ onk: anot her, which has the
advant age that they exhibit different

The smoke detector shown in Fig. 1, referred to below as the

detector, contains two sensor systems, an electro-optical
system with two infrared emitting light sources (IRED) 2 and 3
and a receive dicde 4 and a thermal sensor system with two
temperature sensors 5 and 6 formed by NTC resistors for
measurement of the temperature in the environment of the
detector 1. A measurement chamber 7 is formed between the
light sources 2, 3 and the receive diode 4. The two sensor
systems are arranged in a rotationally¥symmetrical housing
(not shown), which is attached to a base mounted on the

ceiling of a room to be monitored.

The temperature sensors 5 and 6 lie radially opposite one
another, which has the advantage that they exhibit different
response behavior to air flowing from a particular direction,
so that the directicnality of the response behavior is

reduced. The arrangement of the two light sources 2 and 3 is




response behavior to air flowing froma particul ar

"PCTE%E§§5596550§gd822995?Eggg?ﬁghéonality of the response

avior 1sre enment of the two |ight
sources 2 and 3 is PCT/EP2005/ 055076 / 2004P16816WOUS
5 selected so that the opticél axis of the receive
diode 4 fornms an obtuse angle with the optical axis
sele¢tefesonehat ghhesentéeal aKiacesrthaceenptifet Héode 4 forms
j f a gle.wt he optica
an R ER M oThe TsnotLEcTTdatHAb, the aR®) pgdhe source,
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the the, . MEASUr i Ng gh nmber 7 and. a Eart of this scattered
| TRt CF 21§15 ot ¢ Hee r RERP T el d9BHesquren- whhenléahs, of light
souttdd 2 hensCRt{ers bt PPrefeher s84xL0 éﬁe%?é%@ﬁg iﬁﬁgtﬁbe
for an obtuse angle between the op?lca axes~ o g
meayHrd et el vandi adeanhdofsthbackseateredf bighh falls

t en th ai d_optical axes The )
on éﬁﬁhﬁﬁnca.gdggééﬁ gf %%éﬁ%ﬁ? crarea Yithothai Scattey being
refdrred heo piestntwaed esntaeppl | £6f 1 o7 apeude | in§hESh8Lleen the

t.be described _jn greater detail; In this connection
OPLAGR 1 BRrOF LI B lersRrct (A b reqeBve $bsdanandoashe

backddaradure, f ef erences &l ' L s appllicgtion, For
i mproved discrininatid%ﬁ%E?d%%%w%%éf%@%n%éggr%ggf%af axes.
The grqshanianl phesioe @blthe zdetontdi |1 ets wan descussed in

Vi in the beam entry on the transmtter and or |
the ergeeéle\c;j:ér]I K aeen.hC AF Jf%ﬁttlﬁé'%/ ‘"7’”?:)'zbt"t”cmlr1f 23%1‘117?1 oY Reledesapibed
in dyeatsad dscdightIrs ARG SsoiBit 140 Bhe AL F Oy i %e%%fgred

wavel engt h range of visible light (see EP-A-O 92
to BETAH & omExiand it Hee i Giestutresretaremies cited in
thid afAtiyr iQf, di fferent wavel engths, for exanple one
lirght source red or infrared |ight and the other blue
light. It is also possible to use ultraviolet |ight.
For e rgatestc tdirs ol ifikes: immeastivesnenti Bferaht? seomislss foftive

or Al LS forard and backscat Lor signals
entnyeoel teedita@@smitter and or receiver side. As a further
option 2 and 3 diodes can be used as light sources, emitting a
radiation in the wavelength range of visible light (see EP-A-0
926 €646 in this context) or the light sources can emit
radiation of different wavelengths, for example one light
socurce red or infrared light and the other blue light. It is

also possible to use ultraviolet light.

The detector 1 takes a measurement every 2 seconds for
example, with the forward and backscatter signals being
generated sequentially. The signals of the receive diode,
which will be referred to below as sensor signals, are freed
in a filter 8 from the coarsest disturbances of a defined
frequency range and subsequently arrive at an ASIC 9, which
essentially features an amplifier 10 and a A/D converter 11.

Subsequently the digitized sensor signals SB (backscatter
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which will be referred to bel ow as sensor signals, are

e e BBt holiohel PR R S hacauent v i rrve et

an ASIC 9, which essentlallg features an anplifier 10
and a A/D converter 11. SubSequently the digitized
sensor signals SB (backscatter PCT/EP2005/ 055076 /
Sig@@bﬂPl@B@GﬂElEfoswsrgnateytandSSEneﬂeﬁmmedescadtep below as
o bel ow as_, scattered

h
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conS&NsDig Coshs6r sehtnaresdsthgeet he dbgi tRE dpyeeassi ng
of the scatter signals. An offset signal OF is fed to

Pro¢¢estapisof tbht PeRtEBFt RhPRALA- addition to the
scatter signals SB and SF. This is the output signa

An &%fé@@ éf&ﬁéyeoﬁ'PQeféd £h Eﬁét585§9r|b8H£ 8l QBEtQBre in

he two |ight sources 2 or 3 Is not appl |e tot
adddtb@@ tdhehe ssgantsrdesggadse8BTandn8EFT2Tbfi st he thwe output

at.ure sensor are a fe 0 e
sigf FIPEENHL o 280200 3108000 ¢ Pt afubrbed, LiohR®ar rpe of
the CORYEIight 18ounkées Ve a8t Bhﬂssﬁﬁﬁoép?EQQHrQb spikwaiede. The
13. The proceSS|n% of the signals of the different
S1gnghs f1es whrated nd s@ﬂ@o?zc@ﬁtFBP E¥Pt WaReeIBtWE Rl SABRCT 5

and P68 £xP1 3 D6druhith, Eﬁéeﬁf8£§%§ﬁt?h91e§ ? Lk OEf Ll a

separate preprocessing o scatter srgna S SB
digahdzé%ias el &na¥Dofothervét sk, skghak &F dheonensbde

alsp of the signals Ti, 12 of the tenperature
Congﬁ%%o? g?“%r%nf§he other side is undertaken in a
preprocessing stage 14 or 15 in each case. In the

The SPBKEe = P1Pr O£ €6KE NFidAal Beovathat HORBeOEntN8eAEbESt with
signal OF are snoothed out by restricting the growh
the o3CRFRr reeREXPbnsoftvare L3nddtlsngrabs gB¥pjained with

refdf éeEJS” ﬁfg' val ug; The 9f£fft S%gsgl-rﬁ% P EBS@ssmg of

racted om t he scat S|gna oceSS|ng
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temperature sensor 5, 6 on the other side is undertaken in a
preprocessing stage 14 or 15 in each case. In the smoke
preprocessing 14 the variations of the offset signal OF are
smoothed out by restricting the growth or the reduction of the
sensor signals to a predetermined value. The offset signal OF
is then subtracted from the scatter signals. The preprocessing
of signals Tl and 12 in the temperature preprocessing 15 is
necessary because there is a difference between the measured
and the actual temperature which is a result of factors such
as the thermal mass of the NTC resistors 5 and 6 and of the
detector housing, the position of the NTC resistors in the
detector 1 and the influences of the detector and its
environment, which lead to a delay. The measured temperature

is compared to a reference value and subsequently calculated

back to the actual temperature using a model. This actual




and the actual tenperature which is a result of

- ror LB 052/ 2nEh75°7 B06ARTBRIRNOMESS  og. e s 11 on of
the NTC resistors in the detector 1 and the
i nfl uences of the detector afd its environnment, which

lead to a delay. The nmeasured tenperature is conpared
temperatyes ek @nténgaruecdnandubtequénel yncaketkartdd backhat a

c e a . Usi | . Thi t ual
e Dot Baeh b 1 20D PLoehERcEs % hperE: BFets
tempensantEepraprocéssihgefanil €8y riic] edasq Bhghad being fed
. . tenperature signal T is obtainable at the output of
lnt?ﬁgapl%%ntb%r%]f‘%r%m‘BIF%pPB%EEQFﬁ@SF%i Freyliby $4id
signal being fed inter alia to the snoke

In PHEPSRSRS ShASpFachislNglfact Dithe18Dke BLeRRAERES! B9gnals
facility 14, after scafter signals SB, SF have been

SB, conpemsatleeen opompensahedof bsevithghhe, c&fseenpégnadrea
t] ' taken i.n Lch a correction .
cem O T e TR oY T Mnt PuhghPl, RpcPhifip Hopgection
facwhi chs tdietabeadit £romi ghal SedBerSEuvk! biggalulrt bpl wWRtch the
If the, detector is.,a purely optical detector

1
scatithottIiehperat UFE Gbhbobs BukhdPleed- sthghe detector 1
is 4 135}%ﬁtf@é‘fOéietécPéPVdvﬁfﬁo{%Ee’c%g Q?&@&EQrseWQbQF 5 and

del i vers a tenperature signa erature signa
6 a TsEhabe reemgpesatutenpenadur esdpfdéeidadeinsthgedetector

. designated by the reference.s ol 16 and a maxi nmum
Whléhﬂééﬁéﬁ%ﬁ% %t%ﬂ%pﬁﬁéFﬁﬁgt%ﬁg%gPthe ref erence symbo
17. In the maxi numtenperature stage 17 an anal ysis

The i tsemshes t @kens Bgna l oT Wbt bereiBRe 58X DUMpefathee difference
tenperature signal T exceeds an al armvalue of for
Sta%%(ﬁ?p%g%t@ Py Sheerebererresspopok) 16| andt pemaximum
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i?7 In
undert aken as OW qui C e tenperature signal T
the imaxirugh ngemférea butpust afe st agen 18natysbanest eddeéotaken as
stage, 17 af t.he outﬁut of
o]

to e R thE AT URT OF S EEPREE PO nR ehopal LBearpspes an
alafmirédiBlie SbONEdr PELSRSEE NPO° C (in some countries 60° C). In
the temperature difference stage 16 an investigation is
undertaken as to how quickly the temperature signal T is
rising. The output of stage 16 is connected to an input of

stage 17, at the output of which a temperature value T’ is

obtainable which is used for further signal processing.

The scatter signals preprocessed in stage 14 reach a median
filter 19 which selects the median value from a number,
preferably five, consecutive values of the sensor signals. The
median filter 19 also contains a so-called time shifter, which
selects from the said five sensor signals the middle signal in
respect of the sequence, i.e. the third value. Then the

difference between these two values is formed which is

proportional to the variations of the scatter signals and an




The scatter signals preprocessed in stage 14 reach a
- ' ' 9 I C lects the nedian val ue from
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sensor signals. The nedian filter 19 al so contains a
so-called time shifter, which selects fromthe said
five sensor signals the mddle signal in respect of

estimet segueficehei seandaedt evilavaboeofThea shetter signals is
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disantbamnc LT/ T2 008t 99604 6gha 2004P1684 6MEWEan8filter 19,
estimati on of the standard deviation of the scatter
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esi gnated by the,reference synbol 20 for optainjng a
the JCBRELT A dicd TRLORef eFii Bty RREP BIFReSyBRaLcln EhE
forPREkVarslksnokensi gnal and the reference symbol FWthe

forward snoke” signal. Background conpensation is

undertaken in the extraction stage 20 by very slow
Backgrewnd ngompenght tan eksenedartgkansinr baacestragtisen stage

. d gt
20 Y Y SPRIREL ORe ALq OTRERALAN b 0knc i d12G b L Prbdfices
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kIl (BWFW + k2(BWFW, (forrmula 1) in which k1 and k2

applitaticen faeteni tnappthcatsen Thet besms Aprwedaihvehys way
t f.th ' e . SIMD '

are | o Eike Tk o S SF P e aPioheBi B EPn SERELS ¢

accardappl teatheonféaahda, which in this case is

preferably fornmed by an exponent.
K1 (BWH+EW) + ko (BW-FW), (formula 1)

in which k; and k; refer to the said application factors.
Alternatively the amount of the difference of the smoke
signals |BW-FW| can be formed, this also being processed with
an application factor, which in this case is preferably formed

by an exponent.

The result of the two processes, either the linear combination
or the formation of the difference, is the so-called measured
value S obtainable at the output of the extraction stage 20,
on which the further signal processing is based. The
application factor depends on the intended application and on
the intended location at which the detector 1 will be used, or
in other words on the type of fire to be detected as a
priority, especially whether it is a smoldering fire or an

open fire.
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the varlations of the noise in the signal is undertaken. A

large variance indicates faults and can trigger a reduction of
the detection speed for specific parameter sets. In addition a
derived analysis is also undertaken in stage 20 in which it is
calculated whether the sensor signal primarily increases over
a longer period of for example 40 seconds, meaning that it
grows in a monotonous fashion, with a monotonous increase in
the sensor signal indicating a fire. The result of the derived
analysis is used with a few of the parameter sets to adapt the

speed of the signal processing.

If for example the sensor signal increases monotonously and
the fire is evaluated in the subsequent evaluation stage 21 as
an open fire, the speed of the signal processing can be

multiplied to obtain a more sensitive parameter set. The
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the ignition of the fire. Naturally
fire, which is detected in the ignition of the fire. Naturally
the quotient (BW/FW) can also be used for determining the fire
type, as described for example in WO-A-84/01950 (=US-A-4 642
471). One of the disclosures in this publication is that, for
different smoke types, it is possible to exploit the different
ratic of the scatter at a small scatter angle to the ratio of
the scatter at a large scatter angle in the detection of the
smoke type, with an angle of greater then 90° also being able

to be selected.

For determining the disturbance criterion, the disturbances
calculated from the standard deviation (median filter 19) are
compared with a threshold value. For determining the monotony

criterion the monotony of the sensor signal calculated during

the derived analysis in the extraction stage 20 is compared to
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one hand this causes a restriction of very fast rises in the
measured value S caused by signal peaks and on the other hand
accentuates (supports) signals which rise very slowly caused

by smoldering fires.

Two signals are obtainable at the output of the slope
regulator 22, on one side a smoke value 8§’ obtained by the
processing just described and on the other hand a smoke signal
S* obtained by very slow filtering. The smoke value S’ will be
used for further processing and is fed to a bypass adder 25
among other units, to which the slow smoke signal S' is also
fed. In a stage arranged directly before the bypass adder 25

(not shown) the smoke value S’ is limited to a value depending

on the respective parameter set, to which the slow smoke
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The fact that both a summation 26 and also a multiplication 27
are undertaken has the advantage that in the summation 26 an
alarm is triggered at a high temperature and also only a small
smoke value and in the multiplication 27 also at low
temperature and small smoke value. The corresponding values
are added and multiplied, which together with the signal of
the bypass adder 25 and the temperature wvalue T’ produces four
signals which are fed into a risk signal combination unit 28.
This looks for the signal with the highest value from the four

fed signals as the alarm signal.

In a risk level detection unit 29 following on from the risk
signal combination unit 28 the signal of the risk signal
combination unit 28 is assigned to individual risk stages and
a check is made in a risk level verification unit 30 as to

whether the risk level involved is exceeded over a specific
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the signa t he rls nbination unit 28 is
assigned to individual rlsk stages and a Check is
made in a risk level verification unit 30 as to
whet her the risk level involved is exceeded over a
speci fi c PCT/ EP2005/ 055076 / 2004P16816WOUS N 13
period of for exanple 20 seconds. If it is, an alarm
is triggered. The dashed-line connections fromthe
event regulator 23 to the maxi numtenperature unit
17, to the slope regulator 22, to the nultiplication
unit 27 and to the risk Ilevel verification unit 30
synbolize control Iines. PCT/EP2005/ 055076 /
2004P16816WOUS 14 dCdains 1. A scattered |ight snoke
detector with an optoelectronic arrangenent for
nmeasur enent of scatter signals (SB, SF) detected
bel ow at | east one forward scatter angle and one
backscatter angle, and with and wth eval uation
el ectronics (12) for obtaining a neasured val ue from
the scatter signals (SB, SF), characterized in that
t he measured val ue



(S) is forned dependl ng on the difference between the
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detector as cl a| med in claiml1, characterized in that
the measured value (S) is forhed by a Iinear |inking
of the sumof the scatter signals (SB, SF) or snoke
Clagpgnal s (BW FW with the difference between the
scatter signals (SB, SF) or snoke si gnals (BW FwW. 3.
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i ght snoke detector as clained in claimb,
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scatter signals (SB, SF) or smoke signals (BW, FW).

3. The scattered light smoke detector as claimed in claim 2,
characterized in that the said linear linkihg is undertaken
using the formula [k; (BW+FW) + k2 (BW=FW)], in which k1 and
k2 are two constants influenced inter alia by an
applicaticn factor dependent on cne of the environmental
conditions at the intended installation site of the

detector.

4. The scattered light smoke detector as claimed in claim 3,

characterized in that the following applies for said

constants: 0< ki, k < 5, preferably 0 < k;. k, £ 3.

5. The scattered light smoke detector as claimed in claim 1,
characterized in that the measured value (S) is formed from
theramount of the difference between the scatter signals

{SB, SF)ror smoke signals (BW, FW).

6. The scattered light smoke detector as claimed in claim 5,




10.

11.

8. The scattered |light snoke detector as clained in

rerfeBol e os8026° o EhEBlchLgbAbg on 5 set of setting

paraneters of the detector (1) corresponding to the
requirements of the custoner® 9. The scattered |ight
snoke detector as clainmed in one of the clains 1 to
8chzhacherereédetini bhahasaiteanenstir éd pabgesés8y with an
processed. n.the first path
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second path (22, 25-30) the neasured value (S) is.

prokesked- and is conpared with an alarmthreshol d,
and that the processing of the neasured value (S) in

t@ﬁes§8999e93? %i&gt gﬁoﬁg)dé?eeggkrggl@ﬁa@ﬁedtaﬁ claim 3 or

control signa of med Irst path (21
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terpzed in_th t he_t f fi
ot SLReFeS EEF ' SRPETHEReaEPA RSt PRe fon 15 made
bet ween snoldering fire and open fire and where

negessaaytéved hetghtr smbypedetddtothasseabtigeadihi ghtim 7,
snoke detector as clained in claim 10, characterized
|%h%ﬁ%ft?ﬁb2%¢oé%35hﬁ5 Bhetﬁgpﬁéﬁéﬁﬁ@a Yarter eg)apﬁe to be
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restriction of the PCT/EP2005/ 055076 / 2004P16816W0S
15" h¥%8hr ed val ue (S) to a specific level or its
anplification by addition of a supplenentary signal.

1Phe TheastaLE@r Blght gBhoREDUEL et et 85 33athatnkd bhe of the
claim1l characterized in that the sl ope regul ator
(2b31Bt h tPrBveRR3raciapiaefnéRehiati fRehBeAsasaAegalue (S)
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accentuates sl ow si gna I hcreases wth snol de I nNg

fthestype of fire involved is determined and a corresponding
control signal is formed and in the second path (22, 25-30)
the measured value (8) is processed and is compared with an
alarm threshold, and that the processing of the measured
value (S) in the second path (22, 25-30) is controlled by

the control signal formed in the first path (21, 23).

The scattered light smoke detector as claimed in claim 9,
characterized in that, when the type of fire involved is
being determined, a distinction is made between smoldering

fire and open fire and where necessary further fire types.

The scattered light smoke detector as claimed in claim 10,
characterized in that the processing of the measured value
{S) in the second path (22, 25-30) includes a restriction
of the measured value (S) in a stage subsequently referred

to as slope regulator (22), with a restriction of the
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13. The scattered |ight snoke detector as clained in
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the first path (21, 23). 14. The scattered |ight
detector as claimed in clai Mfl3, characterized in
that a sl ow snoke signal (S+) is obtained in the
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ainmed in claim15, characterized in that the alarm
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%%e?§9§ vt %n??ﬁ 6Rﬁsﬁﬁﬁe “signal (S+) and from
the tenperature value (T). 17. The scattered |ight

sk es det et od HSgﬁtameHeiﬂeratﬁrlﬁs cthamadt éni zédim 12,

in that both a sunmation 1 and a product f rmati on
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The scattered light detector as claimed in claim 13,
characterized in that a slow smoke signal (S+) is obtained
in the slope regulator (22) by a very slow filtering of the

measured value (3).

The scattered light smoke detector as claimed in claim 14,
characterized in that at least one temperature sensor (5,
6) arranged in or on the housing of the detector (1) is
provided for measuring the ambient temperature cf the
detector (1) and for outputting the appropriate temperature

signal (T).

The scattered light smoke detector as claimed in claim 15,
characterized in that the alarm is determined, from the
output signal of the slope regulator (22) subsequently
referred to as the smoke value (57), from the slow smocke

gsignal (S+) and from the temperature value (T).

The scattered light smoke detector as claimed in claim 16,
characterized in that both a summation (26} and a product
formation (27) are undertaken with the smcke value (3') and

the temperature value (T').




