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The inv~ntion. concerns a device for testing.the operation of··­

smoke d~tectors according to the preamble of Claim 1. Such 

·~ 

smoke d~tectors are generally known; they are used in fire 
alarm sy~tems for the early detection of fires to detect smoke 
particl~6 or aerosols appearing during a ·fire, and if 

neces~a~y to se~d a signal to a central process unit, in which 
th~ signals a~e evaluated. 

Examples of smoke detectors for the early detection of fires 
ar~ ionisation smoke detectors in which the change in 
conductivity of ionised air is utilized to indicate fire 
a~rosol~, or optical smoke detectors in which the absorption 
or scattering of light by smoke particles is used. Since in 
ionisation smoke detectors radio activity = albeit low-level -
i~ present, optical smoke detectors are increasingly used, 
especially scattered=light detectors, sine~ the latter can be 
of punctiform construction. i.e~ have a small space 
r~quirement.. 

Optical smoke detectors operating on the scattered-iight 
principle contain a radiation source and a radiation detector 
arranged·outside the direct radiation area of the radiation 
source, that in the presence of smoke or fire aerosol in the 
radiation area (measuring chamber} is exposed to scattered 
radiation and generates electrical Qutput signals depending on 
th~ str~ngth of the scattered radiation, which are· evaluated 
in an electronic circuit present in the smoke detector for 
alarm generation, or passed to the central process Ub~it. In 
order to avoid interference by outside light, the light 
~ource~ frequently operate in a pulsed manner, for example see 
the Bmoke detector system described in EP~Bl-0'079'010. 

Fire alarm sy~tems must be ready for op~ration over long time 
periods. The am~ke detectors are exposed to the harmful 
effect~ of the surrounding atmosphere 0 e.g. du~t or corrosive 
vapour~; furthermore, the quality of the electronic 
components, especially the radiation source and the radiation 
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det~etor can be reduced by ageing. It is therefore necessary 
to cheek the operational capability of the ~moke detector~ at 

regular intervals. 

In practice, this test is usually effected by igniting a small 
t~~t fire underneath the smoke detector, which produces smoke 
which ean enter the detector and make it re~pond. The tes~ has 
also be carried out by placing a burning wick, e.g. on a rod, 
directly under the detector ifor example see US-PS~4,271,693). 
Apart from the fact that these met.hod~ are rat.her cumber~ome, 
they frequently result in contamination of the detector, which 
eou.ld r~nder it incapable of operation. 

1w attempt has therefore been made to replace the smoke by 

droplet~ of flu.id, e.g. a.rtific.ia.lly-produced mist, since such 
a~rosol~ affect the smoke 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 deposited 
on the inner surfaces makes the detector inoperative over l~ng 
p~riodfS. 

Te~t ag~nts which have proved most successful are mixtures of 
halogenated hydrocarbons (propellants} which have a suitable 
boiling point and which are blown directly into the smoke 
d~t~etor~ from suitable storage containers arranged in so­
ealled detector testers (for example see DE-B2-20'5~'021). Due 
to the pressure~loss d~ring discharge a suitable qaantity of 
aerosol i~ produced for testing the smoke detector. Due to the 
high vapour pressure of the halogenated hydrocarbons, the 
propellant evaporates within a short time and the operational 

capability of the detector is not impaired. 

A ~uitable 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 i~ at least twice the volume of the ~moke detector, and 
a container connected to the housing that contains the 
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propellant liquified under pressure and which, with the 
hou#:dng in place, has a s:p:ra.y valve operated manually or 
automatically, whose nozzle leads into the inside of the 
housing. 

Becau~e of the environmentally-harmful propertie~ of 
halogenated hydrocarbons, these can no longer be used. 
Materials considered as replacements are mc~tly inflammable, 
toxieu corrosive and/or expensive (see Nachr. Chem. Tech. Lab. 
40 [1992], No. 12, page 1398). 

Other te~t methods for fire alarm systems with optical smoke 
det~etor9 are known, which operate without the use of test 
ga~~~. Generally speaking, procedures are also used in this 

eQ~e, which simulate the ingress of smoke into.the smoke 
d®t~etors.· Here for example, an additional light source which 
project~ light directly onto the radiation detector can 
~imulat~ the appearance of scattered light in the smoke 
det~ctor (US~PS~2,627,064). 

A t~~t device i~ described in us~os~3,585,621, in which a 
calibration element which projects ~cattered light onto the 
light d~tector and, for example, simulates a smoke 
eonc~ntration of 4%, is used to check the light source. In 
GB=PS=1e019,929 testing of the optical smoke detector is 
implem~nted by simulating an alarm {scattered light) by 

introducing a vane into the radiation path. 

The voltage at the input of the threshold detector can also b~ 
iner~a~ed to a value just under the· response voltage by means 
of a ~witch {JP=PA-46-12199),; the peaks of the diffused stray 
light 0 which are normally well below the response threshold, 
ar~ in this ca~e increased until an alarm is generated during 
th~ te~t; here it is possible to test the operation of flash 
lamp, photocel::, amplifier and switching circuit 
~imultaneously. 



A photo-electric smoke detector for indicating both alarm and 

fault conditions is disclosed in US-A-4,306,230, which ha~ a 
det~ction device consisting of a light ~oarce and a light­

~ensitive element arranged outside the direct path of th~ 
light source, which generates an output signal in relaticn to 
an initial change caused by the preaence of smoke. In the 
smoke detector a second. detect.ion device is providedp which 
makes it possible to detect a fault condition {contamination 
of th~ ~urfaces of the light source or light-sensitive 
element} by allowing a predetermined amount of light to fall 

through an opening in the housing of the detector.onto the 
light=s~nsitive element. If the amount of light falling 
through the opening does not trigger a signal within a 
~pecifie range,. then a detector fault is indicated. 

A method for testing photo-electric smoke detectors is 
d~m::ribed in EP~Al~O'l.22'5489, in which, in addition to the 

~moke=indicating light source and the smoke-indicating light 

detector~ a test light detector which receivf!s light directly 
from the light source, and a test light source which radiates 

light directly onto the smoke~indicating light detector in 

r~lation to the output signal of the test light detector, are 
provid~d in the measuring chamber of the scattered-light smoke 
detector. In this method the operation of the smoke detector 
i~ continuously monitored by a control centre; the detector is 
tested to ascertain if it is operating correctly and if its 
~en~itivity is within the normal range. 

The di~advantage of all these test methods is that means for 
te~ting the detector have to be provided in each individual 
~moke det~ctor, which makes the fir~ alarm syst~m considerably 

more expensive. 

A devic~ for testing the operation of optical $W1oke det~ctors 
i~ de~eribed in JP-PA-53-99899, in which a part of the housing 
t.hat ~hielda the measuring chamber agai:n:Jt. the external 
atmosphere, is compri~ed of rubber or an ~la~tic body, e.g. a 
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~ponge. The elastic body is covered by a flat plate which has 

an opening in the centre. For testing, a device eonsi~ting of 

four arm~ that are placed over the detector, is used; in the 

c~:mtr~ of the four arms is a needle that passes through the 

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 

th~ detectors, which facilitate the function test. 

Based on this state-of-the-art, t.lh.e aim of the invention is to 

create a device for testing the operation of smoke detectors 

wh:i.ch avoids the disadvantages of known devices for teatir..g 

th~ operation of smoke detectors and which makes it especially 

pos~ilble to test the detectors at the installation site 

without having to use means which can damage the detectors or 

th~ environment. A further aim of the invention is to be able 

to te9t the detectors without having to install constructive 

mean~ on or in the individual detectors. 

In a device for testing the operation of smoke,. .. detectors of 

th~ typ~ stated above, these aims are achieved by the 

characterising features of Claim 1. A method for testing the 

operation of scattered-light smoke detectors is claimed in 
Claim 10 and preferred e~bodiments of the invention and forms 

thereof are defined in the dependent claims. 

The method according to the invention for testing the 

operation of smoke detectors, particularly ~ca~tered-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 ~hielding, 

however, is not absolute since the detector~ mu~t be open to 

the out~ide atmosphere to enable smoke to enter the measuring 

chamber. Due to scattering of the light at component~ in.side 

the detector, light from the light ~ource of the detector can 

p~~~ through to the outside and co:rnversely, light from outside 
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can be radiated to the inside of the detector and reach the 

light detector by scattering. 

According to a preferred embodiment of the device according to 

the invention, the housing also has a test light detector that 

can rec~ive the light that comes from the inside of the ~moke 

detector~ by scattering. The output signal o= this test light 

detector controls the test light source so th@Lt thisi radiates 

a light pulse to the inside of the smoke detector under test, 

which corresponds to the light pulse radiated from the smoke­

indieating light source of the smoke detect.or. 

In aeeordaic.ce with a further preferred ewJbodiment of the 
device according to the invention, at it~ uppe~ edge the 

housing has means distributed over the periphery, that are 

con~tructed so that when the detect.or te~ter is placed over a 

smoke detector under test, they ensure that the detector 

t@mter always has the same alignment with respect to the 

~moke=indicating light detector of the smoke detector. This 

en~ure~ that tJh.e same test conditions apply during the testing 

of diff®r~nt smoke detectors. Preferably, the means fo:r 

aligning the detector tester consist of projections and guide 

slot~v the latter making contact with a guide lug provided on 

th~ smoke detector. This guide lug does not need to be 

additionally provided for testing purposes since it must be 

present anyway for the correct insertion cf the det~ctor into 

the bcu!lle ~~leetrical contacts; alignment of the alarm 

ind~cator) . 

For bett~r handling of the detector tester, a~ the closed end 

of the housing is an extension which can be axially plugged 
onto an extensible rod, that is preferably hollow, to be able 

to test smoke detectors that a.re fitted to ceilings in tall 

-room~. 

In accordance with a form of the devic~ according to the 

invention, additional means can be provided in or on the 
--··--·---···--··----·---------



·. 

h.ou~i.ng for testing ionisation smoke detectorso via which an 
air~~tream can be blown into an ionisation smoke detector 
under t~at. Further means, with which the air~stream can be 
optionally heated, are provided in order that thermal 
detector~ can almo be tested with thi~ preferred embodiment of 
the device according to the invention. 

In another form of the device according to the invention, 
mean~ are provided in the evaluation e:ectronies, which enable 
the smoke=indicating light source in the smoke detector to be 
te~ted for ageing, contamination or defect by means of a 
quantitative or threshold measurement of tlhe light output 
which f.t:tlls onto the test light detector •. 

In aeeordance with a further preferred form of the device 
according to the invention, means for testing the operation 
ar® provided in the device, which prevent light emitted from 
the te~t light source and which falls onto the test light 
detector, from re~triggering a light pul9e from the test light 
source. It is possible, for example, to block the electrical 
signal of th.e test light detector until a further light pulse 
leave~ the smoke~indicating light source. 

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

Figure 1 shows a longitudinal section through a device !or 
testing the operation of smoke detectors accordi~g 
to this invention and 

Figure 2 shows a cross-section through a device for testing 
th.e operation of smoke detectors, along the line 
A ... B in Figure 1. 

Where the drawings are described below, it is understood that 
the repre~entation has been simplified to the extent that only 
so much of the const~uction of the test device for a photo­
electric ~moke detector is shown that i~ necessary for the 

~~-------·--·-·--·---
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expert to e~sily understand the underlying principle~ and 
t~:t'ms. Throughout this description and in the claim~, only 
11 light 10 , 01 light. 10 sources and 11 light 01 -sensitive elements 

( 01 light. w detieetors} are discussed. However, it is clear that 
the term 00 light n is also understood. to mean invisible light 

such a~ infra=red radiation or ultraviolet light, i.e. 
ba~ically any electromagnetic radiation that is usually 
employed in optical smoke detectors. With reference to the 
figure~, devices according to the invention are described in 
the form of examples and not limitations. 

F'igur~ l shows an embodiment of a device {d.etecto:;:- test.er} 7 
according tc the invention 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, shown in side view, 
inst~ll~d in the ceiling 6 of a room. The detector tester 7 
eonsi~t~ of a rotationally~symmetric, cylindrical housing 1 
that ha~ a spigot~shaped extension 2 underneath, onto which a 
rod can be plugged to enable detectors 3, that are fitted in 
ceiling~ 6 of high rooms, to be tested. 

A te~t light source 5 is mounted ~t the inner wall of the 
houaing 1. At the upper edge of the housing 1 are several 
projections S distributed around the periphery of the edge, in 
which guide slots 9 are also provided, which, when the 
detector tester 7 is placed over a smoke detecto~ 3 under 
te~t, in conjunction with a guide lug 11 placed on the smoke 
detector Jg ensure that the test light source S in the 
detector test~r 7 is always in the same po~ition relative to 
the smoke-indicating light detector 14 of the ~rnoke detector 
3o ~o that the same conditions always apply d~ring the testing 
of different smoke detectors 3. 

The housing 1 can be manufactured from any material; u~efully, 
for weight-aaving reaoons, it is made from a ~uitable plastic 
or light met.al. The electronics 12 of the detector te~ter 1,· 
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e.g. the ~ecessary batteries and such like for operating the 
te~t light source 5, are located in a ~eparate eompart~~nt on 
the under~ide of the housing 1. The under~ide of the housing 1 
and the electronics compartment 12 have an ope~ing 23 through 
which the alarm indicator 22 of the smoke detector 3 can be 
ob~erv~d. 

To te~t a smoke detector 3, the detector te~ter 7 i~ placed 
over the smoke detector 3 so that the guide slots 9 ~lide 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 p~tting the te8t light source 5 into 
op@ration, a pulsed light beam is transmitted to the inside of 
th~ d~teetor J and by observing the alarm indicator 22 on the 
f!Jmok~ d.et~ctor 3 or in the signal cont::-ol centre (not shown} 
it ean b~ ascertained whether the smote detector 3 is 
operativ~. 

I:n accordance with a preferred embodiment of a. d~tector 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 housing ::.. Ot.her<lfise this embodiment. corresponds 
to th~ d~t~ctor tester 7 as described above. 

A hori~ontal section through this pr~ferred embodiment of the 
deteetor tester 7, along the line A ... B in Figu:r~ 1, is shown 
in Figure 2. As in Figure 1, it is shown in the operating 
pos_ition when placed over a smoke detector 3 mounted on the 
ceiling ~ of a room. Inside the smoke detector 3 are shown 
only the smoke~indicating liglb.t source 15, the smoke­
indicating light detector 14 and means tr.at, in this diagram 
are indicated by light shield plates 24, which prevent light 
falling directly from the smoke-indicating light ~ource 15 
onto the ~rnoke-indieating light detector 14 of the ~moke 
detector J. Apart from the test light source 5, a te~t light 
detector ~ {~hown dott~d in Figure 1) is mounted on the inner 
wall of th~ hou~ing 1. 

·-------
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Externally, the housing 1 is located with the three 
projections a and the guide slots 9, which are used in 
conjunction with the guide lug 11 on the ~moke detector 3 to 
align the detector tester 7 with respect to the Grnoke detector 
3. Th~ result of this is that, when placed over a smoke 
detector J ~nd~r test, the test light ~ource s of the detector 
te~ter 7 and the smoke-indicating light detector 14, and the 
t~~t light detector 4 and the smoke-indicating light source 15 
of the EJmoke detect.or 3 are always in the flame position with 
respect to each other, so that identical te~t conditions 
always apply during the testing of different smoke 
det~etor~ 3. 

The el~ctronics 12 include an amplifier/bandpass filter {not 
shown) for amplifying; filtering and evaluating the electrical 
~ignal output by the test light detector 4, as well as 
elect.roriic means f'or driving the test light source 5 . ···· .... h 

During the test process, due to scattering at components of 
the ~catter=light smoke detector 3, the pulsed light of the 
smoke=indicating light source 15 passes out of the detector 
and fall~ on the test light detector 4 of the detector tester. 
7. Dep~nding on the incident light, the test light detector 4 
outputs an electrical signal that is arnplif ied in the 
amplifier/bandpass filter. The electronics 12 contains means 
for co~paring the amplitude of this ~ignal with a 
pr~d~termined threshold value. If the output signal of the 
ampli.fier exceed~ this threshold value, the test light source 
5 is triggered and outputs a light.pulse th~t time-wise, 
part:ta.lly overlaps those of the smoke-indicating light source 
15 of the sca.tter~light smoke detector 3. Due to scattering at 
component~ of the smoke detector 3, this light pulse reache~ 
the inside of the detector and falls onto the amoke-i~dicating 
light detector 14. After receiving such a pulse cnce or 
~everal times, an alarm signal is trigger~d in the ~m.oke 
d~tector J. The operational capability of the scattered-light 
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smoke detector 3 can thus be recognised at the alarm indicator 
22 {or in the signal control centre} . 

Furthermore, the electronics 12 contains ~witching elements 

which prevent light from the test light sourc~ 5, that falls 
onto the test light detector 4, from causing re-triggering of 
the te~t light source 5. This can be achieved, for example, by 

blocking the output signal of the test light detector 4 for a 
time interval following the first triggering of the test light 

BOUrC~ 5, that is snorter than the time interval between two 
light pulses of the smoke=in.dicating light ~ource 15 of· the 

smoke d~tector 3. 

In aceo~dance with a further form of the detector tester 1 

aeeording to the invention, means can be provided in the 

hou~ing 1, which make it possible to remove a smoke detector 3 
from it~ holder and replace it. This dispenses with the use cf 
a ~peeial device {detector extractor) for removing and fitting 

d~tectorB. 

In order to be able to test other smoke detectors that are not 
based on the acattered light principle, a fan can be mounted 
in th~ hollow extension 2 of the detector tester 7, which 
blow~ i!1n air=stream in.to the housing 1 that ia sufficient·ly 
mtrong to set an ionisation. smoke detector into the alarm 
~tate. If a heating coil is placed in front of the blower, 
then th.e detector tester 7 can also be used for testing 
th~~l detectors. 

Within the scope of the invention, variation~ of the device 
for testing the operation of smoke detectors as described 
above are possible according to th~ elai~s and a~~ familiar to 

the expert. 
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Claims 

1. Device for testing the operation of ~moke detectors, 

comprising a housing (1} open at one end, which can be 

placed over the smoke detector (3), in which means are 

provided, with which the occurrence of fire parameters is 

simulated inside the smoke det~ctor (3), c!w.raateri~ed in 

that a test light source {5) is arranged inside the 

hou~ing (1} so that light transmitted from it can be 

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

th~ smoke detector (3). 

2. Device according to Claim 1, aharaatcris~d in thAt 

furthermore, a test light detector {4) is arranged in the 

hou~ing {l) so that it can receive light transmitted by 

th.e ~moke=indicating light source {15} of the smoke 

detector (3) . 

3. Device according to one of the Claims 1 or 2, 

~hara~teri~~d in that in the housing {1}, at its upper 

edgeu means {8, 9) are provided and distributed over its 

periphery, that are constructed ~o that wh~n placed over 

a ~moke detector (3) under test, in conjunction with 

guide means (ll) 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 smoke-indicating light source (15} 

of the smoke detector {J) are alway~ in the same positio~ 

with respect to each other so that identical test 

conditions always apply during the testing cf ·the smoke 

detector « J} • 

4. Device according to one of t.he Claim~ 1 to le 

charactorig@d in that th~ mean~ (8, 9) in~talled in the 

hou~ing ~1) consist of projection~ (8) and guide slot~ 
-------·-----
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(9), ·th~ latter making contact with a guide lug {11) 

provided on the smoke detector {3} . 

5 . · D~vic.e according to one of the Claims 1 to 4 , 
eharaeteri~od in that at the closed ~nd of the housing 
Cl} an axial extension (2) is formed, onto which a rod 
can be plugged. 

6. D~vice according to one of the Claims 1 tc 4, 
eharacteri~~d in that means (121 ar~ provided that 
prevent light that is emitted by the test light source 

(5) from re~triggering a light pulse. 

1. D®viee according to Claim 6, charaeteri~ed in that the 
m~ane (12} that prevent light that is emitted by the test 
light source (5} from re~triggering a light pulse ccnEjist 
of ~witching elements that block the ~ignal coming from 
the test light detector (4) for a sufficiently long time 
p@riod. 

s. Deviee according to one of the Claims 1 to 7, 
eh&r~eter.iaed in that means are provided. in. or on the 
hou~ing (l) by which an. air-stream can be blown into an 
ionisation smoke detector under test. 

9. Dev:kre according to Claim 8, characterised in tMt means 
are provid~d by which the air~stream can be heated. 

10. ·Method for testing the operation of optical smoke 
d~tectors, eh&raetoriged in that light coming from the 

smok~·-,indicatin.g light source {15) of a smoke d~tector 
{J) i~ received in a test light detector {4) and that by 

rn~an~ of a test light-- source (5) a light sig:'.'lal 

corr~~ponding or proportional to the ~ight ~ignal 
reeeived by the test light detector (4) iB radiated into 
the s:moke detect.or CH under te~t., and th~t. a te~t i~ 

------------------
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made to ascertain whether the incident light ~ignal ~ets 
th~ smoke detector (3) into an alarm ~tate. 

-- ---- --·-·--
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