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necessary toc send a signal to a cenh&al process unit, in which

the signals are evaluated.

Examples of smoke detectors for the early detecticn of fires
are lonisation smcke detectors in which the change in
conductivity of ionised air is utilized %o indicate fire
aerosols, or optical smoke detectors in which the abscrption
or gcattering of light by smoke particles is used. Since in
icnisation smoke detectors radio activity - albeit low-level -
is present, optical smcke detectors are increasingly used,
especially scattered-light detectors, since the latter can be
cf punctiform construction. i.e. have a small space
regquirement .

Optical smoke detectors cperating on the scattered-light
principie contain a radiation source and a radiation detector
arranged outside the direct radiation area of thg radiation
source, that in the presence of smoke or fire aerosol in the
radiation area (measuring chamber) is exposed tc scattered
radiation and generates electrical cutput signals depending on
the strength cf the scattered radiatiomn, which are evaluated
in an electronic circuit present in the smoke detector for
alarm generation, cr passed to the central process unit. In
ocrder to avoid interference by ocutside light, the light
sources frequently operate in a pulsed manner, for example see
the smoke detector system described in EP-B1-0°079°010. '

Fire alarm systems must be ready for cperation over long tim@
periods. The smoke detectors are exposed to the harmful '
effects of the surrcunding atmosphere, e.g. dust or corrosive .
vapours; furthermore, the'quality of the electronic
comp@nents, espe"iai y the radiation source and the radiation
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soyrce and a radiation detector. The detector is arranged outside the
dlrect radi ati on area of the radiation source, but in the presence of
snoke or fire aerosol in the radiation area (measuring chanber), the
detector is exposed-to scattered radiati on and generates el ectrical out put
si gnal s depending on the strength of t hé=scattered radi ation. These signals
are evaluyated in an electronic circuit present ,in the snoke detector for
aIarn1geﬁ%F§?F@ﬁ CBR PRe e ESh &Y d96d- ce&@raheﬁﬁﬁgg§%ﬁwﬁgfsaﬁYcwder
to avoi dgbntBebRr @h@eepbzﬁlthidrﬁﬂ. Ia@abbmlw bifg theS ehokes deteditey

operate in a ulse er, for exanple see the snoke det ect or systen1
descri be§ePHL %5 %? 8010. Fire al arm systens nust be ready for
operation over |ong tlne periods. The snoke detectors are exposed to the
har nf ul f th r disng ro
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also be carried out by placing a burning wick, e.g. on a red,

directly under the detector (for example see US-PS-4,271,693).
Apart from the fact that these methods are rather cumbersome,
they frequently result in contamination cf the detector, which
could render it incapable cf operation.

An attempt has therefore been made to replace the smbke by
droplets of fluid, e.g. artificially-produced mist, since such
aerosols affect the smcke detectors in the same way as smoke
from fires. For example; a mist of water droplets has been
produced and used for the test. The layer of water depeosited

- on the inner surfaces makes the detector inoperative over long
periods.

Test agents which have proved most successful are mixtures of
hal@genated hydrocarbons {(propellants) which have a suitable
beiling point and which are blown directly into the swmoke
detectors from suitable storage containers arranged in so-
called detector testers {(for example see DE-B2-20'54°027). Due
to the pressure-loss during discharge a suitable quantity of
aerosol is produced for testing the srtoke detector. Due to the
high vapour pressure of the halogenated hydrocarhons, the
propellant evaporates within a short time and the cperational
capability of the detector is not impaired.

A suitable detector tester for the testing of smoke detectors
with halogenated hydrocarbons comnsists of a housing cpen at
one end, which can be placed over the smoke detector, whose
volume is at least twice the volume of the swoke detector, and
a centainer connected teo the housing that contains the
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capability of the snoke detectors at regular intervals. In practice, this
checking is usually effected by igniting a small test fire underneath 2
the snbke detector to produce snoke which can enter the detector and nake
it srespond. Testing al so has been carried out by placing a burning w ck,
"e.g. on arod, directly under the detectmr (for exanple see Pat No.
4,271,693). Apart fromthe fact that these nethods are rather cunbersone,

t hey fre@mpéMmﬂlmﬁthd%tpm@re rendletkeictlor ,widtia cttheoul d render

it Incap r.af t to,.replace
t he snoke lj'%ﬂc)?f{r (ﬁlggt%éo fI ul daé %ﬁf&y h‘t??lf%é;:% l%[ﬁer&(;gl’ltiéckIk m st&m nce such
aer osol s %ﬁwtxq@@mw% sznle keadp b the inside of the

housing.

Because of the environmentally-harmful properties of
halogenated hydrocarbons, these can no longer be used.
Materials considered as replacements are mcstly inflammable,
toxic, corrcsive and/or expensive (see Nachr. Chem. Tech. Lab.
40 [1992], No. 12, page 1398). '

Other test methods for fire alarm systems with optical smoke
detectors are known, which operate without the use of test
gases. Generally speaking, prcoccedures are alsc used in this
case, which simulate the ingress of smoke into the smocke
d@tect@rs;'Hééé for example, an additional light soéurce which
projects light directly'onto the radiaticn detector can
simulate the appearance of scattered light in the smoke
detector (US-PS-2,627,064). '

A test device is described in US-08-3,585,621, in which a
calibraticn element which projects scattered light onto the
light detector and, for example, simulates a smoke
cencentration of 4%, is used tc check the light socurce. In
GB-P8-1,079,929 testing of the optical smoke detector is
implemented by simulating an alarm (scattered light) by
intreducing a vane into the radiation path.

The voltage at the input of the threshocld detector can alsc be
increased to a value just under the response voltage by means
of a switch (JP-PA-46-12199); the peaks of the diffused stray
light, which are normally well below the response threshold,
are in this case increased until an alarm is generated during
the test; here it is possible to test the operation of £iash
lamp, photocell, amplifier and switching ecircuit
simultanecusly.
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way as snmoke fromfires. For exanple, a mst of water droplets has been
produced and used for the test. The |ayer of water deposited on the inner
surfaces nakes the detector inoperative over |ong periods. Test agents
which have proved nost successful are m xtures of hal ogenated hydrocarbons
(propell ants) which have a suitabl e boi44-ng point and which are bl own
directly into the snoke detectors fromsuitable storage containers arranged
in so- cll pourtererriesaneke (detectempier sowd R pine (ogzh 0@FgrmBardt o
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produced for testin noke, def ect or. the high’ vapour pressure of
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over the amnoke tdetle dlangehmscsad | byreties mtedeanss dﬁmmkéle mltﬁm@ of the
smoke det%§t%{ﬁégé%tor a second detection device is provided, which
makes it possible to detect a fault condition {(contamination
of the surfaces of the light socurce or light-sensitive
element) by allowing a predetermined amount of light to fall
through an opening in the housing of the detector oanto the
light-sensitive element. If the amount of light falling
through the cpening does not trigger a signal within a
specific range, then a detector fault is indicated.

A method for testing photo-electric smoke detectors is
described in EP-AL-0'12275489, in which, in addition to the
smoke-indicating light source and the smoke-indicating light
detector, a test light detector which receives light directly
from the light scurce, and a test light source which radiates
light directly onto the smcke-indicating light detector in
relation to the output'signal of the test light detector, are
provided in the measuring chamber of the scattered-light smoke
detector. In this method the operaticn of the smoke detector
is continucusly monitored by a control centre; the detector is
tested to ascertain if it is operating correctly and if its
sensitivity is within the normal range. '

The disadvantage of all these test methods is that means for
testing the detector have to be provided in each individual
smoke detector, which makes the fire alarm system considerably
more expensive. '

B device for testing the operation of optical swoke detectors
is described in JP-PA-53-99899, in which a part of the housing
that shields the measuring chamber against the external
atmosphere, is comprised of rubber or an elastic body, e.g. a
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a container connected to the housing that contains the propellant |iquified
urider pressure and which, with the housing in place, has a spray val ve
pperated manual |y or automatically, whose nozzle |leads into the inside of

t he housi ng. Because of the environnentally-harnful properties of

hal ogenat ed hydrocar bons, these can ne3-onger be used. Materials considered
as replacenents are nostly inflammble, toxic, corrosive and/ or expensive
(see Nacép*ongélerm’hé'@lasfdzb bty (mmvem P, a pRilet 1Bbd)e Wwhick haswn
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rubber into the measuring chamber of the detector and
simulates the appearance of scattered light in the chamber.
This means that constructive means must be provided on or in
the detectors, which facilitate the function test.

Baged on this state-of-the-art, the aim of the invention is to
create a device for testing the operaticn of smoke detectors
which aveids the disadvantages of known devices for testing
the operation of smoke detectors and which makes it especially
poseible to test the detectors at the installation site
‘without having to use means which can damage the detectors or
the environment. A further aim of the invention is to be able
to test the detectors without having tc install comstructive
means on or in the individual detectors. '

In a device for testing the operation of smoke detectors of
the type stated above, these aims are achieved by the
characterising features of Claim 1. A method for testing the
operation of scattered-light smcke detectors is claimed in
Claim 10 and preferred embodiments of the invention and forms
thereof are defined in the dependent claims.

The method according toc the invention for testing the
operation of swmoke detectors, particularly scattered-light
smoke detectors, is based on the fact that a scattered-light
smoke detector is shielded to a great extent from light from
the environment entering the detector, and that the shielding,
however, is not absclute since the detectors must be open to
the outside atmosphere to enable smoke to enter the measuring
chamber. Due tc scattering of the light at components inside
the detector, light from the light source of the detector éan
pass through to the outside and conversely, light from cutside
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3 light directly onto the radiation detector can sinulate the appearance of
scattered light in the snmoke detector (U.S. Patent No. 2,827,064). A test
‘device is described in U S. Patent No. 3,585,621, in which a calibration
el-enent which projects scattered |light onto the |light detector and, for
exampl e, simulates a snoke concentratitAr of 4% is used to check the |ight

source. In GB-PS-1,079,929 testjng, of the optical snoke detector is

i npl enerfi@y B8 BIRALAE P AP %%@%cﬁt%@%ﬁ?@%@?x W&ﬂ@%’%&h@ a vane
into the it aldwehst by Tdeavoethge. at the input of the threshold detector
can also be increased to a value just under the response voltage by neans

of a switch (JP-PA-46-12199); the peaks of the diffused stray |ight, which
are nor fddordistg thelapréferespeniodimesth b, the cdévnicdiacoasdéiimcreased

the operiior ooy SR AE heeLp 4160 BaY o T, Ligk SR Er enaee!
si nul t a@suSr8ceive the light that comes from the inside of the smoke
detectors by scattering. The output signal of this test light
detector controls the test light source so that this radiates
a light pulse to the imnside of the smcke detector under test,
which corresponds to the light pulse radiated from the smoke-
indiecating light scurce of the smoke detector.

In accordance with a further preferred embecdiment of the
device according te the invention, at its upper edge the
housing has means distributed over the periphery, that are
constructed sc that when the detector tester is placed over a
smoke detector under test, they ensure that the detector
tester always has the same alignment with respect tc the
smoke-indicating light detector of the smoke detector. This
engures that the same test conditicns apply during the testing
of different smoke detectors. Preferably, the means fox
aligning the detector tester consist of projections and guide
slots, the latter making contact with a.guide lug provided'on
the smoke detector. This guide iug does nct need to be
additionally provided for testing purposes since it must be
present anyway for the correct insertion cf the detector into
the base {electrical contacts; alignment of the alaxrm
indiecater) .

For better handling of the detector tester, at the closed erd
cf the housing is an extension which car be axially plugged
onto an extensible rod, that is preferably hcllecw, to be able
to test smoke detectors that are fitted to ceilings in tall

TOOMS .

In accordance with a form cf the device according to the
invention, additional means car be provided in or on the
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A photo-electric snoke detector for indicating both alarmand fault
conditions is disclosed in U S Patent No. 4,306,230, which has a detection
devi ce consisting of a light source and a |ight-sensitive el ement arranged
outside the direct path of the light source, which generates an out put
signal in relation to an initial chang&ctaused by the presence of snoke. In
t he snoke detector a second detection device is provided, which nmakes it

possi bl AUPING ST FIART R 13GHPT Mk FREITIPET thed sthidRedof the

o i ghE T Tl Brotan an Bheri it the hausiag o1t he dot ectar onto the
0 ig rough an opening J _he. housing o e detector onto the
l'i ght - sé’?@%’ %%’er@#%§¥ W%ae“%'ngﬁﬁﬁ% oﬁfrhj’l’cf!}bﬁ:tshg %%%Tﬁt’f?ﬁ%uﬁp?@% openi ng
does notogtriayparla Iared, vatdipreyisistiin ordegeshdtherhermel ector fault is
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sour ce de tdevigmlaceontiing %R thetinwrntanr, a test |ight detector which
receives light directly fromthe |ight source, and a test |ight source

which radiates |ight directly onto, . : . .
In another form of the device according to the invention,

means are provided in the evaluation electronics, which enable
the smoke-indicating light source in the smoke detector to be
tested for ageing; contamination or defect by means of a
guantitative or threshcld measurement of the light output
which falls onto the test light detector..

In accerdance with a further preferred fcxrm of the device
according to the invention, means for testing the operation
are provided in the device, which prevent light emitted frcm
the test light socurce and which f£falls onto the test light
detector, from re-triggering a light pulse £rom the test light
source. It is possible, for example, to block the electrical
signal of the test light detector until a further light pulse
leaves the smcke-indicating light source.

The invention is explained in more detail below with the aid
cf the embodiments illustrated in the drawings, of which:

Figure 1 shcocws a longitudinal section through a device for
testing the operation of smoke detectors according
te this invention and _

Figure 2 shows a cross-section thfough a device for testing
the cperation of smoke detectors, along the line
A...B in Figure 1.

Where the drawings are described below, it is understood that
the representation has been simplified to the extent that only
so much of the construction of the test device for a photo-
electric smoke detector is shown that is necessary for the

This Sheet Has Been Re‘iﬂaced
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the snoke-indicating |ight detector in relation to the output signal of the
test |ight detector, are provided in the measuring chanber of the
scattered-1ight snoke detector. In this nmethod the operation of the snoke
det.ector is continuously nonitored by a control centre; the detector is
tested to ascertain if it is operating €dfrectly and if its sensitivity is
within the normal range. The disadvantage of all these test_nethods is that
nmeans f orexepsEt nep tees by cerderatged the wpdeelyingipeineipteghanddi vi dual

smoke detEshes, WH-ShyRBEkesthds Ebs6rabeishsySEcinCeonsi deadhby BRILG _
expensive. A device, for %estlga t he ﬁpgiat$op of ogtlcal innke detectors is
descri bed" }180%. pA’ 55395 080UTREGNARA ot pEPE oPCRRLEHERSEAGTEAEE shi el ds
t he neasutiiglebandetedgarabt atbediscussed. However, it is clear that
the term "light" is also understood to mean invisible light
such as infra-red radiation or ultravioiet light, i.e.
basically any electrcmagnetic radiation that is usually
employed in optical smoke detectors. With reference to the
figures, devices acccrding to the invention are described in

the form of examples and not limitations.

Figure 1 shows an embodiment of a device {detector tester) 7
according te the inventiocon for testing the operation of smoke
detectors. The detector tester 7 is shown in an axial
longitudinal section; it is shown in the operating position
when placed over a smoke detector 3, shcwn in side view,
installed in the ceiling 6 of a rocom. The detectcr tester 7
consists of a rotatiocnally-symmetric, cylindrical housing 1
that has a spigot-shaped extensicn 2 underneathk, conto which a
rod can be plugged tc enable detectors 3, that are fitted in
ceilings 6 of nigh réoms, to be tested.

tegt light source 5 is mounted at the inner wall of the
housing 1. At the upper edge of the housing 1 are several
projections 8 distributed around the periphery of the edge, in
which guide slots 9 are alsc provided, which, when the
detector tester 7 is placed over a smoke detector 3 under
test, in conjunction with a guide lug 11 placed on the smoke
detector 3, ensure that the test light source 5 in the
detector tester 7 is always in the same position relative to
the smoke-indicating light detecter 14 of the smoke detector
3, so that the same conditions always apply during the testing
of different smoke detectors 3.

The housing 1 can be manufactured from any material; usefully,
for weight-saving reasons, it is made from a suitable plastic
or light metal. The electronics 12 cof the detector tester 7,

heet Has Been Rep
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external atnosphere, is conprised of rubber or an elastic body, e.g. a
sponge. The elastic body is covered by a flat plate which has an opening in
the centre. For testing, a device consisting of four arns that are placed
over the detector, is used. In the centre of the four arms is a needle that
passes through the rubber into the nmea®uring chanber of the detector and
sinmul ates the appearance of scattered light in the chanber. This neans that
addi t i ofald -stthec igcesaasty Ratfeniat ansh auch d ikee fitet eperras ing ﬁf&l litate

the fungleisen 1ight sSUMRRYS O rkE JMENTIGN Bassih 4t o *Eo?nrpﬁétﬁénf‘e Ae-art,

the jn tio rovi de smpke detector us I C av0|ds
Fhe dl s BaNPASTE g Bl haicrEng or. (6 magerf dspaiiaritem himingd
det ect oaad mhat élemmh eidm@ammu 1t2h¢tavrévmt l@éﬂm@h 33 :tok%bﬁusﬁje % gnts 0
test th r t he st a at@on site 0 aV|ng
whi ch cglf%&%hn%%% Wetlélgl F%odcr e s (?ﬂ}?gﬁt @ i & SATRF the

i nvent | obsegved.

To test a smoke detector 3, the detector tester 7 is piaced
over the smoke detector 3 so that the guide slots § slide over
the guide lugs 11 on the smoke detector 3 and the projections
8 of the detector tester 7 make contact with the housing 1 of
the smoke detect@r 3. By putting the test light source § into
operation, a pulsed light beam is transmitted to the inside of

- the detector 3 and by observing the alarm indicater 22 on the
smoke detector 3 or in the signal control centre (not shown)
it can be ascertained whether the smoke detector 3 is '
operative.

In accordance with a preferred embodiment of a detector tester
7 according to the invention, Figure 1 shows a test ligh:t
detecter 4 (shown dotted in Figure 1) mounted on the inner
wall of the hcusing . Othexwise this embodiment corresponds
te the detector tester 7 as described above.

A horizontal section through this preferred embodiment of the
detector tester 7, along the lime A...B ir Figure 1, is shown
in Figure 2. As in Figure 1, it is shown in the operating
position when placed over a smcke detector 3 mounted on the
ceiling 6 of a room. Inside the smoke detector 3 are shown
only the smoke-indicating light source 15, the smoke-
indicating light detector 14 and means that, in this diagram
are indicated by light shield plates 24, which prevent light
falling directly from the smoke-indicating light source 1§
onto the smocke-indicating light detector 14 of the smoke
detector 3. Apart from the test light scurce 5, a test light
detector 4 (shown dotted in Figure 1) is mounted on the inner
wall of the housing 1.

T



to be able to test the detectors without having to install constructive
neans. on or in the individual detectors. A nethod according to the
invention for testing the operation of snoke detectors, particularly
scattered-1light snoke detectors, is based on the fact that a
scattered-Iight snoke detector is shieRk@ed by the detector housing to a _

reat extent fromlight fromthe environnent entering the detector, and
?hat t hExGRenah hy, ﬁ%ﬁ\e@@#ﬁlmg hois alperted wibbethdctliveect ors nust be

open t o giftej st il M1t LS PEIgs ek DaéNahbies Sﬁo%i@heﬁérué@% fgasuring
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detector 3 under test, the test light source § of the detector
tester 7 and the smoke-indicating light detector 14, and the
test light detector 4 and the smoke-indicating light source 15
of the smoke detector 3 are always in the same pcsition with
respect to each other, so that identical test conditions
always apply during the testlng cf different smoke
detectors 3.

The electronics 12 include an amplifier/bandpass filter (not
shown) for amplifying, filtering and evaluating the electrical
signal output by the test light detector 4, as well as
electrcnic means for driving the test light source 5.

During the test process, due to scattering at components of
the scatter-light smoke detecter 3, the pulsed light of the
smoke-indicating light source 15 passes out of the detector
and falls on the test light detector 4 cf the detector tester
7. Depending on the incident light, the test light detector 4
outputs an electrical signal that is amplified ir the
amplifier/bandpass filter. The electronics 12 contains means
for ccmparing the amplitude of this signal with a
predetermined threshold value. If the cutput signal of the
amplifier exceeds this threshold value, the test ligh:t source’
5 is triggered and outputs a light pulse that -ime-wise,
partially cverlaps those of the smoke-indicating light source
15 of the scatter-light smcke detector 3. Due to gcattering at
cempon@nts of the smoke detector 3, this light pulse reaches.
the inside of the detector and falls onto the smoke-indicating
light detector 14. After receiving such a pulse once or
several times, an alarm signal is triggered in thke smcke
detector 3. The operational capability of the scattered-light
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According to a preferred enbodi nent of the device according to the

I ivention, the housing of the test apparatus carries a test |ight detector
that can receive the light that comes fromthe inside of the snoke
detectors by scattering. The output signal of this tester |ight sensor
controls a test light source in the testiapparatus so that this radiates to
the inside of the snoke detector under test,a light pulse which corresponds
to the | isyi@k@td@@am @& exhrf rithus Hee sreteonisid At idhe iglars oindiecaesr de

t he snok%éje,t@%ct gﬁ[ i to %d%&&%i heghd+t her preferred embodi ment of

the devi ¢& accor I nvention, at I1ts upper edge the housing has
means di stributed over the periphery, that are constructed so that when the

det ect or Hlrnickrd)| aqed é?lb@tﬁ@nﬁ@ée' zi%&%ﬁnsﬂwircé@ﬁ% daerRpur e
that the détector tester %B)tma‘;/s has t he sargega}gtlgnrrent W t resuﬁect to the
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the same dmtsd m@djets@rmmsaﬁ)ldemﬁtm 4 hefdees taags inlg did S RRfe ST o f
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blocking the ocutput signal of the test light detector 4 for a
time interval following the first triggering of the test light
gource 5, that is shorter than the time interval between two
light pulses of the smoke-indicating light source 15 of the

smoke detector 3.

In accoxdance with a further form of the detector tester 7
according to the invention, means can be provided in the
housing 1, which make it possible to remcve a smoke detector 3
from its holder and replace it. This dispenses with the use cof
a special device {(detector extractor) for removing and fitting
detectors. |

In order to be able to test other swmcke detectors that are not
based on the scattered light principle, a fan can be mounted
in the hollow extension 2 cof the detector tester 7, which
blows an air-stream into the housing 1 that is sufficiently
strong to set an icnisation smoke detector intoc the alarm
state. If a heating coil is placed in fromnt of the blower,
then the detector tester 7 can also be used for testing
thermal detectors.

Within the scope of the invention, variations cf the device
for testing the cperation of smcke detectors as described
abcve are possible according to the claims and are familiar to
the expert.
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slots, the latter

maki ng contact with a guide lug provided on the snoke

detector. This guide |lug does not need to be additionally provided for

testi'ng purposes
of. the detector i

since it nmust be present anyway for the correct insertion
nto the base (electrical contacts; alignnent of the alarm

i ndi cator). For better handling of theld@detector tester, at the closed end

of the housing is
extensible rod, t
detectors that ar
formof the devic

an extension which can be axially plugged onto an

hat is preferably hELkai®8 to be able to test snoke
e fitted to ceilings in tall roonms. In accordance with a
e according, to the inventjon, ans can be

ddi tional ne
provi dedd n dewra HOhRRTMPS ohe e‘%ﬁ?%%%@%?%‘#‘% n%%%e%te?%%t ors. An
ar st eam C%@@rﬁhﬁy@ & Houding ﬁmzzacbpemhm det@ctwinicindeantisst by way
such means._ Further neans, w.t i C e,ajr-,str ' |1
heated, are ;ﬁ:‘tﬁﬁ%iomf%r o’?a&&%rs’:f‘%? @%%‘fr}h‘%rdgﬁe’ct%ﬁsmg%énﬁ al sog%egféélsfgg d
with this prefmsvitednbedimeich tie cevireenceo?fi fire aremepeeatisn. In
another formof the device; 4¢cordl Holkd dbEedURNtL PN, cHIERANSt 8 £a 8l Oh ded

in the
that

a test light source (5) is arranged inside the

housing (1) so that light transmitted £rom it can be

received by the smoke-indicating light detector (14) of

the smcke detector (3).

2. Device according tc Claim 1, characterised in that
furthermore, a test light detector (4) is arranged in the
housing {1) so that it can receive light transmitted by
the smoke-indicating light socurce (15) cf the smoke
detector (3).

3. Device according to one of the Claims 1 or 2,
characterised in that in the housing {1), at its upper

edge, means (8, 9} are provided and distributed over its
periphery, that are constructed'so that when placed over
a smoke detector (3) under test, in conjunction with
guide means (11) provided on the smoke detector (3), they
align the detector tester (7} so that the test light
source (5) of the detector tester (7) and the smoke-
indicating light detector (14), and the test light
detector (4) and the smcke-indicating light source (15)
of the smoke detector (3) are always in the same position
with respect to each other so that identical test '
conditions always apply during the testing cf the smoke
detector (3}. '

Device according to one of the Claims 1 to 3,
characterised in that the means (8, 9) installed in the
nousing (1) consist of projections (8) and guide slots

[
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eval uation el ectronics, which enable the snoke-indicating |ight source in
the snoke detector to be tested for ageing, contam nation or defect by
‘means of a quantitative or threshold neasurenent of the |ight output which

falls onto the test |ight detector. In accordance with the invention, a
test light source in the tester emts-Zpul se when the test |ight detector
in the tester senses a light pulse fromthe |ight source inside the snoke

det ect or and {84 .t Gke BRS&EREd Ak fontiass #Mishher gpdidee 18k 1G1gHt until a

further |ighpreghisied sncie! ahoke detede@ (39urce inside the detector.
This prevents light emtted fromthe test |light source and falling onto the

test light detector, fromre-triggering a light pulse fromthe test |ight

source. 5.t | Depdsel Beeprtidhgexanpne, ofothleoclatime @l eet mi,cal signal of the

test ioht dehachhadfhoh 2o Wohd®hr! b AWLEE LEA'EE LHR SRS cating
(1) an axial extension (2) is formed, onto which a rod

can be plugged.

€. Device acccrding to one of the Claims 1 tc 4,
characteriged in that means (12) are provided that
prevent light that is emitted by the test light source
{3) from re-triggering a light pulse.

7. Device according tc Claim 6, characterised in that the
means (12) that prevent light that is emitted by the test
light source (8]} from re-triggering a light pulse consist
of switching elements that block the signal coming from
the test light detector (4) for a sufficiently long time
period.

8. Device according tc one of the Claims 1 to 7,
characterised in that means are provided in or on the |
housing (1} by which an air-stream can be blown into an
lonigation smoke detector under test.

9. Device according tc Claim 8, characterised in that means
are provided by which the air-stream can be heated.

10. Method for testing the cperation of optical smoke
detectors, characterised in that light coming from the
smoke-indicating light source (18} of a smoke detector
{3) is received in a test light detector {4) and that by
means of a test light.source (5) a light signal
corresp@nding or proportional to the ilight signal
received by the test light detector (4) is radiated into
the smoke detector (3) under test, and that a test is

e
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BRI EF -DESCRI PTI ON OF THE DRAW NGS The invention is explained in nore detail
bel: owwnth the aid of the enbodinents illustrated in the draw ngs, of

whi ch: Figure 1 shows a | ongitudinal section through a device for
testing the operation of snoke detectors according to this invention and
Figure 2 shows a cross-section throtyh a device for testi ng t he
operation of snpke det ectors al.ong the I|r1e A% Figure 1. DETAl LED
DESCRI PTI ON S29fHE DRARNER AR she it t?é‘cﬁ‘b%‘”} BEFt is
under st ood t kade tgmkr@mml((m H;mcbqu s idgdagth 1 0 t he extent that
only so nmuch of the construction.of the test device for a photo-electric
snoke detector is shown as is necessary for persons skilled in the art to
easily understand the underlying principles and terns. Throughout this
description and in the clainms, only "light", "light" sources and "light"-
sensitive elenents ("light" detectors) are discussed. However, it is dear
that the term.

N



"light" is also understood to nean invisible |light such as infra-red

radi ation or ultraviolet light, i.e.  basically any el ectromagnetic
radiation that is usually enployed in optical snoke detectors. Wth
reference to the figures, devices according to the invention am descri bed
in the formof exanples and not limtations. Figure 1 shows an enbodi nment
of a device (detector tester) 7 according to.the invention for testing the
operation of snoke detectors. The detector tester 7 is shown 7-in an
axi al longitudinal section the operating position when .placed over the
housi ng of a snoke detector 3, (shownﬂi side view), installed in the
ceiling 6 of a room The detector testér 7 consists of a
rotationally-symetric, cylindrical tester housing 1 that has a

Spi got - shaped extension 2 undernqgth, onto mhichsﬁ rod can be




pl ugged to enabl e detectors 3 that are fitted in high ceilings 6 of rooms
to be tested. A test |ight source 5 is nmounted at the inner wall of the
fester housing 1. At the upper edge of the housing 1 are several
pfojections 8 distributed around the periphery of the edge, in which guide
slots 9 are provided. Wien the detectoi#Stester 7 is placed over a snoke
detector 3 under test, the slot 9 in conjunction with a guide lug 11 placed
on the snoke detector 3, ensure thaf2@hBagbst |ight source 5 in the
detector tester 7 is always in the sane position relative to the

snoke-i ndi cat.in g sensor etector 14 of the snoke detector 3, so
t hat th% s&ﬁ%mc% "t#) £ W PREFGHPR RE (ks feffediorer Bhk  snoke-

det ect orcr3iigHe dﬁ)l&lh@zmr@ntﬂe cﬁmmfwt@mgceﬁd omhaim e re rheal 1&@@ ully,
for wei J S de SU|ta st|c or ht .

met al . %i%@ﬁ%&'@g@: #1 Bﬁg’t eck{ or Jt taert h L%r
batteri é8 dmeatesh wikd fWih-Qi’p@fkdtsedg litghtt asn Inegtﬁa@mﬂe@ ﬁmtcﬁrﬂ»é ocat ed
In a sepgisale GIRAENYE RtddANds Ul Pleddle MU rhire, a

preferred embodiment has a test light detector (4) that
receives light coming from the smoke-indicating light source
{15) of the smcke detector (3) ‘and contrcls the test light
source (5} in relatiocn to the received light. The light pulse
of the test light source (5) is received by the smcke-
indicating light detector {14) of the swoke detector (3). By
checking if the smcke detector (3) gces into the alarm state
it can be ascertained whether it is in an operational
conditien.

{(Figure 1)

"



fonesep xhas
The -undersi de ' of: t@ housing 1 and the electronlcs conpartnment 12 have an
wh

openi hg 23 through*which the alarmindicator 22 of the snoke detector 3 can
be observed. To test a snoke detector 3, the detector tester 7 is placed
over the snoke detgctor 3 so that the guide sl ots  Substifstecsheet: 125898
l ugs 11 on the snoke detector 3 and the projections 8 of the det ect or
tester 7 make contact wth the hou%Mﬁﬁ?ACPf t he snoke detector 3. By
putting the test light source 5 inte—~eperation, a pulsed | ight beamis

transmtted to theeknts fgr Sesthil foe @mﬁf@“t@e ke @Fﬁ% Slgnd by observing

t he alarn1|nd|cator 22 on the snoke tector nal control
centre (not shown) it can be ascertai ned whether the snoke detector 3 is

operative. CLOr ganc , t L.t ester
sbcor di ng & ST R (RNTRet! Edalsfig UL So RO TEE, ofibicd HELRELYFS TN
dotted in a@m@a)cﬁﬁwn&l@@mt hE) i oper akl enefende r«bés’:br CRBuSEn§ @ced
Qt her wi se dwdys &E@%@E@Mé@éé@éfows tﬁnt-@ﬁlgﬁtécééétt eSEAE SoaTc@esani bed
above. A hori_zont al sectlon rou Ereferred enbodi, ment, of the
_det ect or i tlgeat eéﬂcﬁb which gulse light can be raaiated lntc the
inside of a swmoke detector (3) under test. Furthermore, a
preferred embodiment has a test light detector (4) that
receives light aoming from the smoke-indicating light source

{15) of the swmoke detector (3] and controls the test light

gsource (5} in relation to the received light. The light pulse
of the test light source (5) is received by the smoke-
indicating light detector {14) of the smoke detector (3). By
checking if the smoke detector (3) goes intc the alarm state
it can be ascertained whether it is in an operational '
condition.

(Figure 1)
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: ’ Ugatse £ 206S
thé line - AlBlin 5@&@{1% i}s yjshown in Figure 2. As in Figure 1 it’is
“shown in the g 9 i pgsijiti on when pl aced over a snoke detector 3
mounted on the ceiling 6 of ajrdom Inside the housing of the snoke
det'ector 3 ar€ shown onIy the sroke- indicating |ight source 15, the
snoke-i ndi cat i hi—det-eetor-14 and nmeans that, In this diagramare
I ndi cat ed by Ilght shi directly
fromthe snoke-i n?ﬁt‘!&?gﬁé&ﬁ%iﬁ%@aﬁﬁ@ﬁgsgﬁpéﬁhkﬁ g | i ght
detector 14 of the snoke detector 3. Apart fromthe test light source 5 a
test light detector 4 (shown dotted in Figure 1) is nmounted on the inner
wal | of the housing 1. Extern sin s Jocate vmth hethree
proj ecti onsi @MW@W&""@WW@% é QFP%H ﬂ'%?%’%@oogstm%@ the
gw de | ugs e el sdia) BGch-s! aeneralhy kn o

2 OOIDEIOPS -3

serve {o detect smoke particles or aerosols appearing during a fire, and if necessary

to send a signal to a central process uniti-in-whieh] where the signals are evaluated.
BACKGROUND
Examptes of smoke detectors for the early detection of fires are Honisation] i

smoke detectors in which the change in conductivity of ionised air is uttlized to indicate
fire aerosols, {ed and optical smoke detectors in which the absorption or scattering of
!ltgttt by smﬁke particles is used. Since in fienisatien] ipnization smoke detectors radio
activity - albeit low-level is present, optical smoke detectors are increasingly used,
especially scattered-light detectors, since the latter can be of [punctiferm-consiruction.
ke] construction fhave] having a small space requirement.

Opttcat smoke detectors operating on the scattered-light principle contain a radiation
source and a radiation detector. The detector is arranged outside the direct radiation
area of the radiation source, [t} but in the presence of smoke or fire aerosol in the
radiation area (measuring chamber), the detector is exposed to scatlered radiation
and generates slectrical output signais T_depending on the strength of the scattered
radiationf:}, These signals fwhieh] are evaluated in an electronic circult present in the
smoke detector for alarm generation, or they are passed o the central process unit.
in order to avoid interference by outside ﬂight, the light sources frequently operate in a
pulsed manner, for example see the smoke detector system described in EP-B{-

' 0°079'010.

Fire alarm systems must be ready for operation over long time periods. The smoke
detectors are exposed to the harmful effects of the surrounding atmosphem e.g. dust
furthermere. Furthermore the guality of the electronic
campcnents especially the radiation source and the radiation detector, can be
lageing] aging. Itis therefore necessary to check the operational
capability of the smoke detectors at regular intervals.

L

In practice, this flest checktn
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al4d gin t he detecf S th jr espect to the snoke detector 3. The
result of this s tﬁ@tjﬁ%ﬂh‘éﬁéﬂ acied over a snoke detector 3 under test, the
test |ight sourtel 5 of the det éctor tester 7 and the snoke-indicating Ilght

detector 14, angd the test Ilght let ect o2 4 and the snoke-i ndicati ng |ight
source 15 of the—sapke-detec <

- are always in the same position with
respect touwﬁgn@d]aéet@ Hid 1,5_r,~%r,,t dttmmwdstﬁhmsemm&eteaptmd

during the testing of dtffergﬁt
“incl ude anmakglit reseeNh ARHIRES RS
and eval uating the electrlcal s

as el | asb@ wmema@smﬂoﬂi 7 onder B e?%gqﬂfqrte“ i

test proce e '
det ect or 3 tﬁﬂ@? rt g He f& Se ahoﬂémmétwmbﬁ@mé,ttheymke

t of the snDke i ndicatin sqQu sses
out of the fmuemtmresattm feantasTastion af the Hletagloy, W %@t&t@%?&we&ﬁ@" %’iﬁ é’?t or
tester %@E @ [Lng on the incident light, the test |ight detector 4 '
out puts an ectrical signal that is anplified in the anplifier/bandpass

filter. The el @it Rerbfors Yabhiniiic B388labdthe smoke by droplets of fluid, e.g.
artificially-produced mist, since such aerosols affect the smoke detectors in thé same
way as smoke from fires. For example, a mist of waterdmpiets has been preduced

~ and used for the test. The layer of water deposited on the inner surfaces makes the
" detector inoperative over long periods. '

Test agents which have proved most successful are mixtures of halogenated
hydrocarbons (propeliants) which have a suitable boeiling point and which are blown
directly into the smoke detectors from suitable storage containers arranged in so-
called detector testers (for example see DE-B2-20'54'027). Dus to the pressure-loss
during discharge a suitable quantity of aerosol is produced for tésttng the smoke
detector. Due fo the high vapour pressure of the halogenated hydrocarbons, the

- propeliant evaporates within a short time and the operational capability of the detector
is not impaired.

A suitable detector tester for the testing of smoke detectors with halogenated
hydrocarbons consists of a housing open at one end, which can be placed over the -
smoke detector, whose volume is at least twice the volume of the smoke detactor, and
a container connected to the housing that contains the propellant liquified under
pressure and which, with the housing in place, has a spray valve operated manually or
aut@matﬁ&dﬂlly, whose nozzle leads into the inside of the housmg.'

- Because of the environmentally-harmful properties of halogenated hydrocarbons,
these can no longer be used. Materials considered as replacements are mostly

_inflammable, toxic, corrosive and/or expensive (see Nachr. Chem. Tech. Lab. 40
{1892), Ne. 12, page 1388).

Other jknown test methods for fire alarm systems with optical smoke detectors fare
+-wisich] operate without the use of test gases. Generally speaking, in this case

aiso procedures are [alse] used fin-this-ease which simulate the ingress of smoke

into the smoke detectors. Here for example, an additional light source which projects



eshol d
value. If the output signal of the anplifier | hol-d val ue,
the test light source 5 is triggered and outp ie it hat

ti mé-wise, partially overlaps those of ti@e s«pke ihiTEa’Thg w”"dht source 15
of the scatter-light snmoke detector 3. Due to.sd oifponent s of

the smoke dajgfeiimictjondiine fakiibion Belessr ban eikitath i apea&an@‘ oft diateRbaghe!

and falls onto the Snoke- !ndl catl ng |ight detector 14. After receiving such

a pul se oncan e 81ASRE BbteClofIOE-FE) (B!S1PBIGHtORR 12,627,064) 08 Gdst delibe | GesBEE
detector 3. The oeratlonal ca ab| | |Ti/1hor fhe scattered- ln@égnht rmke

S rke] Bld Sndent] in whigh 4 sallaration gle

detector 3 JAREEHE

signal contr ttér%@tlgﬁiﬁqﬂéh@?tmﬂﬁﬁmﬂﬁ\?lé%iﬂaﬁﬁﬁtm SWItchl ng

el ements which prev omthe test |ight sour hat falls onto

‘the test Ii gmca@wwmf 438 is uged taneheack ghe light soursey in GB-PS-1,079,929 testing of -
the optical smoke detector is implemented by simulating an alarm (scaftered light) by

introducing a vane into the radiation path.

X

The voitage at the input of the threshold detector can aiso be increased to a value just
under the response vo!tége by means of a switch {(JP-PA-46-12198); the psaks of the |
diffused stray fight, which are normally well below the response threshold, are in this
case increased until an alarm is generated during the testishere]. Here it is possibﬁe to
test the operation of flash lamp, photocell, amplifier and switching circuit

simultaneously.

A photo-electric smoke detector for indicating both alarm and fault condifions Is
disclosed in J4S-A] U.S. Patent No. 4,306,230, which has a detection device
consisting of a light source and a flight-sensitive element arranged outside the direct
path of the light source, which generates an cutput signal in relation to an initial
change caused by the presence of smoke. In the smoke detector a second detection
device is provided, which makes it possible fo detect a fault condition {(contamination
of the surfaces of the light source or light-sensitive element) by allowing a
predetenmined amount of light to fall through an opening in the housing of the detector
onto the light-sensitive element. If the amount of light faliing through the opening
does not trigger a signal within a specific range, then a detector fault is indicated.

A method for testing photo-electric smoke detectors is described in [EP-At-
$22°5488] EP-A1-0"122'488, in which, in addition to the smoke-indicating light source
~ and the smoks-indicating light detector, a test light detector which receives nght
directly from the light source, and a test Bugm source which radiates light directly onio
the smoke-indicating light detector in relation to the output signal of the test light
detector, are provided in the measuring chamber of the scaftered-light smoke detector.
in this method the operation of the smoke detector is continuously monitored by a

control centre; the detector is tested to ascertain if it is operating comectly and i its
sensitivity is within the normal range.

The disadvantage of all these test methods is that means for 'testing the detector have
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9 t'fi-ggeri ng of {the §§@%|%§ gofirce 5. This can be achi eved, for exanpl e,
by bl ocking the mtp@ ﬁ of the test light detector 4 for a tine

interval followjndg_the first triggering of the test light source 5, that is
shofter than thi tirre interval befween tfo |ight pulses of the
snoke-i ndi cat i NG+ —bf the snoke detector 3. In accordance

with a furthgbd m{mﬁﬂ m a@cmmmrsm Sstedion Géidivinakes helfife alainabiont,
means can be provi.ded in the housing 1, which nake it possible to renove a

snoke det ect@mww%mor%emrw# and repl ace it. This di spenses with the
use of.- a speci al |ce®dm§t ector, extract g%rn for rermv and fittin

detectors. I d@)’“@% rttgs Bloperatiop of PP OWQ@“% F@b%“&t*ﬂpa?g”ﬁ%t
based on t heggpaat frelmen bl g ofthé 'hﬁhﬂh@ tha% sﬁ@!ﬂs%@ mit@sifityEfintd? dgamsPle oW

extension 2 of the detector tester . fan blows an air-streaminto the

housi ng 1 t Hexternal glmospherenis @W@%@f Wb%?f am elagm bedy. &0 Ssnergeetldet or
into the al agalidy is bhveted 57 'd M plfd Which Hs3RShenihg in the centre. For testing,

a device @nsﬁsﬁng of four arms that are placed over the deteclor, is fused;-in] ysed.
In the centre of the four arms is a needle that passes through the rubber into the
measuring chamber of the detector and simulates the appearance of scaftered light in
the chamber. This means that [constructive-means] additional structure must be
provided on or in the detectorsf-whieh] to facilitate the function test.

SUMMARY OF THE INVENTION

Based on thns state-of-the-art, fthe] gn aim of the mventz@n is to [ereate-a-deviecfor
testing-the-operatien-of] provide smoke [detectors] d apparatus

the dﬂsadvantages of known devices for testing the nperatuon of smoke detectors fand
which-makes-it-espeeially]. In at least some embodiments, the invention makes i
passﬁbﬂe to test the detectoss at fithel thear installation site without having to use means
which can damage the detectors or the environment. A further aim of the invention is
fo be able fo test the detectors without having to install constructive means on or in
the individual detectors.

Frhe] A method according to the invention for testing the operation of smoke
detectors, particularly scattered-light sincke detectors, is based on the fact that a

scattered-light smoke detector is shielded by the detector housing {0 a great extent
from light from the environment entering the detector, and that the shielding, however,
is not absolute since the detectors must be open o the 0u§side atmosphere to enable

srmoke to enter the measuring chamber. Due to scattering of the light at components
inside the detector, light from the light source fef] inside the detector housing can pass
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front of the bl gwgr,.then t gtgctor tester 7 can al so be used for

testing thermal dqte@boﬁ@‘g ﬁg nthe scope of the invention, variations of
the device for tiedting the ogerstt ifon of snoke detectors as descri bed above
are possible acqordl ng to the cl aijns anBl are familiar to the expert. -
VWhat |s clai med =g . Lesting the operation of optical snoke
detectors %mﬁghk@ﬁnéﬁéﬁt@iﬁe amldcabérséﬂy Uit frofcoulsigaess bienddiatedi 1o dhé inghie

detector, conprisin ousi ng open at one end and suhstantially dosed at
anot her encbftﬁmd@@m%@@@@ﬂgmﬁﬁﬂgwqt%t?@%% 88%9. 4 snoke detector

I n which neans are provided to sinulate the
According to a preferred embodiment of the device according to the invention, the

housing [alse-has] of the test apparatus carries a test light detector that can recelve
the light that comes from the inside of the smoke detectors by scaftering. The output
signal of this Hest] tester light [detecler] sensor controls M a test light source in the
test aggaratus so that this radiates [a-light-pulee] to the inside of the smoke detector
under test] a fight pulse which corresponds to the light pulse radiated from the

smoke-indicating light source [of] inside the smoke detector,

in accordance with a further preferred embodiment of the device according to the
invention, at its upper edge the housing has means distributed over the periphery, that
are constructed so that when the detector tester is placed over a smoke detector

- under test, they ensure that the detector tester always has the same alignment with
respect to the smoke-indicating light detector of the smoke detector. This ensures that
the same test conditions apply during the testing of different smoke detectors.
Preferably, the means for aligning the detector tester consist of projections and guide
slots, the latter making contact with a gulde lug provided on the smoke detector. This
gulde lug does not need to be additionally provided for testing purpbses since it must
be present anyway for the comect insertion of the detector into the base (electrical
cantactsﬁ alignment of the alarm indicator).

For better handiing of the detector tester, at the closed end of the housing ﬁs an
extension which can be axially plugged onto an extensible rod, that is preferably
hollow, to be able to test smoke detectors that are fitted to cellings in tall rooms.

In accordance with a form of the device according fo the invention, additional means

can be provided in or on the housing for testing fionisatien] ionization smoke
sh-via-which-an], An air-stream can be blown into an [ilenisatien] lonization
smoke detector under test by way of such means, Further means, with which the air-

stream can be optionally heated, are provided ﬁn order that thermal detectors can also
be tested with this preferred embodiment of the device according to the invention.

in another form of the device according to the invention, means are provided in the

evaluation electronics, which enable the smoke-indicating light source in the smoke
detector fo be tested for ageing, contamination or defect by means of a quantitative or
threshold measurement of the light output which falls onfo the test light detector.



: RECLALUOMENT ShBst
occurrence of fifefjparanters insjde the snoke detector said nmeans :
conprising a tes{ |i @9 Jowui®®8 ayrpnged inside the housing so that |ight
transmtted frorﬂt ne test |light source can be received by the

snmdke- i ndi cat i ng§l IFght=—tetrector —of | t he $oke det ect or . 2.

Devi ce accordingto claim1, furth r corrpr|5| ng a test |ight detector
arranged i ngpt Hed RethiS fhrpefiprletrdd Ml sl 7 el W N WIPSE
of the sm)ke et ector. to tr| gger sal d Ilght test sourcethrouh an out put
signal - 3. mmeans-for-lestpg Jhe-eperationarprovigedintherdedegahichpronentlighiamitied

- provided t o LS
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s then blocked from emi m ng another pulse of light until a further gm pulse is ema@g

by the light source inside the detector. This prevents light emitted from the test light
source and falling onto the test light detector, from re-triggering a light puise from the
test light source. It is possible, for example, to block the electrical signal of the test
light detector untli a further light pulse leaves the smoke-indicating light source.

_ BRIEF DESCRIFTION OF THE DRAWINGS
The invention is expiained in more detall below with the ald of the embodiments
lustrated in the drawings, of which:

Figure 1 shows a longitudinal section through a device for testing the operation of
smoke detectors according o this invention and
Figure 2 shows a cross-section through a device for testing the operation of smoke

detectors, along the line {A=B] A=B In Figure 1.

DETAILED DESCRIPTION OF THE DRAWINGS

Where the drawings are described below, it Is undersiood that the representation has
been simplified to the extent that only so much of the construction of the test device
for a pholo-electric smoke detector is shown [that] as is necessary for [the-expery]

persons skilled in the art to easlly understand the underlying principles and terms.
Throughout this description and in the claims, only "light®, "light* sources and “light*-

sensitive elements ("light” detec&ofs) are discussed. However, it is clear that the term
Tight” is also understood to mean invisible light such as infra-red radiation or

ultraviolet light, i.e. basically any electromagnetic radiation that is usually employed in
optical smoke detectors. With reference o the figures, devices according to the

invention are described in the form of examples and not limitations.
Figure 1 shows an embodiment of a device {detector tester) 7 according to the

invention for testing the operation of smoke detectors. The detector tester 7 is shown
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Devic%‘ aﬁéormﬂnﬁggé fcllaim 3, wherein said means that prevent
light emtted by It doyrce fromre-triggering conprises

swi t chi ng el enent|

detector for a pry

hat bl ock thg dqignal coming fromthe test |ight

edeterm ned tlrre ¢

mpri sing nmeans provided at the
efp smake detectos 3 (showndn sidaaiew), install ed in the ceiling 6

of a room. The detector tester 7 consists of a rotationally-symmetric, cylmdncai fester
housing 1 that has a spigot%hapéd exiension 2 undemeath, onto which a rod can be
plugged to enable detectors 3] that are fitted in high cellings 6 of fhigh] roomsf] to be
tested.

A fest light source 5 Is mounted at the inner wall of the fester housing 1. At the upper

" edge of the housing 1 are several pmjecﬂons 8 disfributed around the periphery of the

] provided. When the

edge, in which guide slots 8 are {alse-previded;-which--wher;

~ detector tester 7 is placed over a smoke detector 3 under test, the slot 9 in

conjunction with a guide lug 11 placed on the smoke detector 3, ensure that the test
light source 5 In the detector tester 7 is always in the same position relative to the
smoke-indicating light sensor or detector 14 of the smoke detector 3, so that the same
conditions always apply during the testing of different smoke detectors 3.

The housing 1 can be manufactured from any material; usefuily, for weight-saving
reasons, it is made from a suitable plastiic or fight metal. The electronics 12 of the
detector tester 7, e.g. the necessary batieries and such like for operating the test light
source 5, are located in a separate compariment on the underside of the housing 1.
The underside of the housing 1 and the electronics compartment 12 have an opening
23 through which the alarm indicator 22 of the smoke detector 3 can be observed.

. To test a smoke detector 3, the detector tester 7 Is placed over the smoké detector 3

so that the guide slots © slide over the guide lugs 11 on the smoke detector 3 and the
projections 8 of the detector tester 7 make contact with the housing 1 of the smoke

 detector 3. By putting the fest tight source 5 into cperation, a pulsed light beam is

franemitted to the inside of the housing of the detector 3 and by observing the alarm
indicator 22 on the smoke detector 3 or in the signal control centre (not shown) it can
be ascertained whether the smoke detector 3 is operative.

In accordance with a preferred embodiment of a detector tester 7 according to the
invention, Figure 1 shows a test light detector 4 (shown dotted in Figure 1) mounted

on the inner wall of the tester housing 1. Otherwise this embodiment corresponds to
the detector tester 7 as described above.

A horizontal section through this preferred embodiment of the detector tester 7, along

e line fA==B] A—~B in Figure 1, is shown in Figure 2. As in Figure 1, it is shown in the:

eriodZollowi ng said triggering of said
ToV=WE-Y ding to Claim1 for testing the operation of
srokg a@%@w &ihaﬁé‘écﬂoﬁ ENEis BRONATIA dhe\obérating HesiiBPRRerdPlabes
per1 phera sal d device further co

upper edge ofves gheiheusing



housi ng peri pheral and being constructed so that when placed over a snoke
detector under test, conjunction of said distributed neans-w th guide
means provided on the snoke detector (3), aligns the detector tester with
t he”snoke detector so that the test |ight8 source of the detector tester and

the snoke-i ”% i %ﬁoé &EE@&%@ Eg\é?roar smokel dbitot szﬁodﬂt&mn%‘é gﬁﬁnﬁ 6 ofd

the Iight so respectively are 1n pr rm ned
posi tions wi e em@@tmeﬂ sing of theg-emake deimﬂi’ Jere Swﬂi owly thecomoke-i ons

Seeor ding SR8 b RS, kBl 14y e g 1P ©°
peri pheral i thid didgranpars indicateddydight shieldplates 24, Wbmhi pravent kgt MIMMM}{
conpri se a aphdenl Uhoks Hdicatith HGhtscthde 15 onto the smoke-indicating light detector 14

of the smoke detector 3. Apaa't from the test light source §, a test light detector 4

(shawn dotted in Figure 1) is mounted on the inner wall of the housing 1.

Externally, the housing 1 is located with the three projections 8 and the guide slots 9,
which are used in conjunction with the guide fiug] lugs 11 on the smoke detector 3 to
align the detector tester 7 with respect to the smoke detector 3. The result of this is
that, when placed over a smoke detector 3 under test, the test light source 5 of the
 detector tester 7 and the smoke-indicating light detector 14, and the test light detector
4 and the smoke-indicating light source 15 of the smoke detector 3, are always in the
same position with respect to each other, so that identical test conditions always apply
during the festing of different smoke detectors 3. -

The electronics 12 include an ampiifierbandpass filter (not shown) for amplifying,
filtering and evaluating the electrical signal output by the test light detector 4, as well
as electronic means for driving the test light source 5. |
scattered-tight
smoke detector 3, the pulsed light of the smoke-indicating light source 15 passes out
of the detector and falis on the test light detecior 4 of the detector tester 7. Depending
on the incident light, the test light detector 4 outputs an electrical signat that is
amplified in the amplifier/bandpass filler. The electronics 12 contalns means for |
comparing the ampiitude of this signal with a predetermined threshold value. {f the

During the test process, due to scattering at components of the [seatier]

output signal of the amplifier exceeds this threshold value, the test light source 5 is
friggered and outputs a light pulse that time-wise, partially overlaps those of the

smoke-indicating light source 15 of the scatterlight smoke detector 3. Due to
- gcaftering at components of the smoke defector 3, this light pulse reaches the inside
of the detector and falls onto the smoke-indicating light detector 14. After recelving

such a pulse once or several times, an alarm signal is triggered in the smoke detector
3. The operational capability of the scattered-light smoke detector 3 can thus be
recognised at the alarm indicator 22 (or in the signal control centre).

Furthenmore, the electronics 12 contains switching elements which prevent fight from
the test light source 5, that falls onto the test light detector 4, from causing re-
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maki ng contact with said guide |ug provided on the snoke detector 7

Devi-ce according to Caim 14. Including neans provided in or on the housing
by to enable said device to also test snoke detectors of the ionization
typ‘e; sai d neans provided in or on the h8using being operated to blow an

air-streaminto an ionization snoke detector under 8 Devi ce
accordi ng t%@g’éﬁﬂgﬁ’aﬁm@%ﬁl@w%ﬂﬁ @Pﬁn@&m’bé‘ﬁ&%aé\féd‘w}teﬁmm& Mrbiédﬂdr@ftﬁég
ousi n an axi a

Devi ce accordi n% Caimil he cl osed

e o St aiahel 61416 tapt loht detedar & dor & Bmp TigGAHToARgng 196 s nggenng
ADPT aLUS ot Bk B cbufi ¢ hidte QRO 110 o HHBIEA HHAVEGH B gl

scattered light type nounted on structura
of the smoke-indicating light source 15 of the smoke detector 3.

In accordance with a further form of the detector tester 7 according to the invention,
means can be provided in the housing 1, which make it possible to remove a smoke
detector 3 from its holder and replace it. This dispenses with the use of a special

device {detector extractor) for removing and fitting detectors.

in order to be able to test other smoke detactors that are not based on the scattered |
Mght principle, a fan can be mounted in the heliow extension 2 of the detector tester

7 eieh]. The fan blows an air-stream into the housing 1 that is sufficlently strong to
set an ionisation smoke detector into the alarm state. if a heating coil is placed in
front of the blower, then the detector tester 7 can also be used for testing thermal.
detectors.

Within the scope of the invention, variations of the device for testing the operation of
smoke detectors as described above are possible according fo the claims and are
farniliar to the expert.
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said det ectores—berng"’r"’a—’t—j'e V\,herel n a light
i .

iy e housi ng so thatj
) & i 3 sensor directly |
i I1'um nati ng shwkee par mcles fhi ch may siatter I'ht to the senor to

produce an alarm signal; said testing apparatus =trelt tester; housi ng
havi ng an ogﬁﬁaﬁgggmgd%:substantial l'y closed ot her end to be. pl éced over
a snoke detector under test to substantially enclFose said snoke detector,

and a test |4 ght sour qsaids ﬁﬁké%hhﬁmeeé ranen lsﬂiﬂkétd%éﬁérgfgrg%?%‘ t hat

some of said tester emtted |igh reaches sal , sor in the d
housing to cause said evingd ! Uise @ $HOKGGHICAY Sl

si gnal If said snmoke %@ﬁb%ﬂf épénrht one end §ﬂd substantuaﬂy closed at ahother end fr
which-ean] {o be placed over and substantially enciose fthe} a smoke
detector [3), in which means are provided L-with-which] to simulate the
' fis-simulated] inside the smoke detector
iaracterised-in-thaf] said means comprising a test light source
' {(5945{ ananged inside the housing {4} so that light transmitted from ff
fhe test light source can be received by the smoke-indicating light
detector §14)] of the smoke detector [3).

2, Device according to claim 1, further comprising {eharasterised-in-that
furthermere:] a test light detector {4)-e] arranged in the housing 4)-se
ﬁh%%eeﬁ; to receive light transmitted by said {#he-smeke-indieating]

light source {{183} of the smoke detector [(3}] fo frigger said light test
source through an output signal.

3.6

4.58 Device according to claim Eéi wherein said-fcharacteris +ihatthe
' fthatis] emitted by the test !ﬁght source
K8 from re-triggering fa-light-pulse-consist-of] comprises swntomng
elements that block the sughal coming from the test light detector §{43
ficlenty-long] predetermined time period foliowing sa

triggering of said test light source,

5.13]
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10.

the smokemmdﬂcahng light detector {143}, and the test light detector {4)]

{sroke-indicating] light source [{15}] of the smoke detector {3},
resgctwe y, are {always] in the-same-position] predetermined positions
with respect to each other so that udemsca! test conditions [aﬂkvway&] apply
during subsequent [the] testing of the smoke detector [(3}].

-40-31 Claim S, wherein said

tatled-in] distributed over the
ist-of] projections Eé&)a and guide

laiter] makﬁng contact with §a§ said guide Hug M provaded on the

smoke detector K33

; the-Claims] Claim 1 fte-74, including
-hai] means Eaﬁeil pmwded in or on the housmg Kby

lonization type; said means provided in or on the housing being

operated fo blow an air-stream into an ionization smoke detector under
fest.

acterised-in-thay at the closed end of the housing, 4] an axial
extension §{2)] Is formed, onto which a rod can be plugged.

sald de&ectors bemgg{a;&gpe whereln a ght source and a iag@; sSensor
positioned within a detector housing so that light from the Ii ght

source -does' not iluminate the sensor directiy but is capable of




pl aced over and substantially enclose a snoke detector under test, said

test device Hi mﬂ ﬂﬂ w ht detector and a test |light source, and neans

connecting sHEMAN o8 ﬂl!tl ﬂmt ector to said test light source: producing an
by* sdi d* e&t tight detectd?2 upon receiving incident |ight

out"put signal *
comng fromthe Ilght source of said snoke det ect or under test and

radiating a light si gﬂ@mmn%hﬂ;ké >

proportional to said 6urpm |nresponse to
said test |ight det ecgﬁidueatawarm @Qﬁéﬂgséu@tés%ﬁg g@ﬁmﬁa@am%@égsald

srmke det ect or
housing having an open end and a substantially closed other end fo bs .

placed over a smoke detector under fest to substantially -

enclose said smoke detector, and a test light source in said tester

09 JUn w98 " housing for emitting light such that some of said tester emitted light

reaches said sensor in the detector housing to cause said sensor in the

detector housing to produce an alarm signal if sald smoke detector is in

an operating state.

11. Apparatus according to Claim 10, wherein said testing apparatus.
additionaily inciudes a tester light sensor in said tester housing for

receiving light emitted from said detector housing upon jlluminatios

sald light source in said detector housing, and means for triggering

Hlumination of sald tester light source in said tester housing upon

detection by said tester light sensor of light from said light source in said

detector housing so that sald sensor in said detector housing will not be

caused to produce an alarm signal unless said light source in said
detector housing is in an operating state.

12§46} Method for testing the operation of optical smoke detectors of the type

having a smoke-indicating scattered light detector and a light source,

comprising the sieps of: providing a test device that comprises a

housing open at one end and substantially closed at another end {o be

placed over and substantially enclose a smoke detector under test, said
test device having a test light detector and a test light source, ang

means oonnectmg sald test light detector to said test li ghﬁ: source;

incident light coming from the light source of said smoke detector u_s_ug;gg
test; and radiating a light signal by said test light source corresponding
or proportional fo said output signal info said smoke deﬁector in
response to said test light detector output signal, to test the ,,; arability
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ABSTRACT
DEVICE FOR TESTING THE OPERATION OF SMOKE DETECTORS

A device (7) for testing the operation of smoke detectors (3) [e has
housing (1) which is open at one endf-whichj and can be placed over the smoke
in-which-a]. A test light source (5) in the housing provides, fis-loeate '
radiated] @h‘t puises which radiate info the Inside of M

the smoke detector {3) under test. Fu _ siis :
device also has a test light detector (4) that receives Inght coming frrom the smoke-
indicating light source (15) of the smoke detector (3) and controls the test light source
(5) in relation to the received light. The light pulse of the test light source {5) is
received by the smoke-indicating light detector (14) of the smoke detector (3). By

" checking If the smoke detector (3) goes into the alarm state, it can be ascertained

whether it is in an operational condition.

(Figure 1)
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