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PCT/ Nz97/ 00099 | MPROVEMENTS RELATI NG TO EVENT DETECTI ON
AND RECORDAL BACKGROUND TO THE INVENTION 5  This invention
relates to | pfg of the operation of electrical devicegey larly
but not %%@&o?y | ow vol t age devi ces such as annunci atorsﬂﬁ% are
comonly used in fire alarmor other ener gency warni ng systens.

The invention generally involves event recorders which are fitted to
annunci ators such as sounders 10 in an &ki"st]i ng al armsystem or are

provided as integrgyp {&ﬁﬁhﬁﬁgﬁ M‘T (le@xﬁﬁa%g RD Thi s
enabl es t he annunci ators I C re subject to var;la3 'S eC(t)ested as

general ly required by building and safety | aws. I n New

Zeal and vari 0 BACKGROUND TOSTHE INVENTIONBnual and automatic fire alarm -
systens be tested 15 regul arly. Each al arm sounder in a building nust be
confirmed as operational on a nonthly basis. However, there are sone
| ogi sti calS di fiisdnyentianreiates tgmonitpring ofithe operosiny of elsetrical dewicps, passicularly bt not
required test sol ?wvd&gahbﬁceamwmwmrymweaomﬁyom i fireGllaemic? AtleP '

tenants in an 9 °§°§’ ngggsg ck for exanple, or guests at a hotel. Tests

| asting a few™m s of are often carried out in a hurried and
haphazard manner under these circunstances. 20 The standards suggest
that indivi dughe mmcmm&wﬁamowwma@s&ms

ﬁwaﬁoﬁ\géndﬁn,s
hief b d t .Lh t {
gulr?ng ;I kgls'? war den 5 ?eYn,ng ng glaeﬁr e f\ g nH 8! FE Vi Claglewysystem
coor di nati on zﬁ(&q@!ﬂé mg“m%wmhﬂbwmmwowéﬁs@ﬂam@ywq

i ndi vi dual wapgeaitdisguad daferydieent will not report and their respective -
alarms will sinmply be 25 —assuned operational, while wardens who are

present often do not take their responsibility seriously. It is
possi bl e for imbewgeaknd variqua standass regrire thatxpanvialaad sutomatic firealase|spstems betested
single 15 mmmmmlam@m&w%me@aﬁpmm ofta monthly basis.
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I n devel oped : ﬁ%ﬁx ENTION 35 1t s . .
therefore an g‘oj eg{" o% thﬁ% presen inve’n@;on 0 pI’OVI de for nore conveni ent

and relia#le testing of sounders or sinilar devices in a fire alarm
system The standards suggest that individual fire wardens report to a coordinating person such as the

chief building warden if they do not hear the alarm in their vicinity during a test procedure. This
requires a stringent regime of coordination and reporting which may not be fulfilled. For example,
individual wardens who are absent will not repoit and their respective alarms will simply be
25  assumed operational, while wardens who are present often do not take their responsibility
seriously. It is possible for the sounders in a system to be consecutively checked by a single
responsible technician, using either continuous or intermittent activation of the sounders. This
creates annoyance as indicated above however, and takes time during which the alarm signals from
the main panel are not recognised by the usual monitoring services.
30 |
Standards of this kind and the difficuities of their enforcement are common in developed countries.

SUMMARY OF THE INVENTION

35  Rtis therefore an object of the present invention to provide for more convenient and reliable testing
of sounders or similar devices in a fire alarm system. '-
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Accordingly in a first aspect, the invention nmay broadly be said to consi st
in a nmethod of testing an al arm system havi ng annunci at or devi ces
such as souNRRI89BYS speakers, conpri sing: installing PETA¥S78¥or der s
to nonitor at | east sone of the annunci ator devices In the system
activating the systemduring a test procedure, detecting operation of the
5 moni t ored devices with the respective2event recorders, and inspecti ng

each recorder to, eterm ne whether th cti rmnlto.red devi
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the systemis activated. 15 In a second aspect the invention

may Pr oad| YPEﬁ‘eﬁBlthé evenpiitbfifers Mot tithéeempiiesirength of the pamiiciitors Such as
moni torin e 0 i on ggaﬁ
detect i ngg ‘A%&“&ﬁﬁ%h“‘?&f g% ﬁ?‘h‘é %?‘#a&'%{yfgjpﬁf Pg%%éeﬁ 1 8’08%%& %owg hed
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mete lher Cur 'itﬁ&han C?ﬁbat wer sf#gglgest Bﬁpiéhﬁy alteﬂnaaemymamﬁd r.e,ﬁﬁsbeﬁmaframt qﬂeﬁ% ﬂhﬂﬁr d

v | ndi S whi
i ndi cati on F)S? i&b@ﬁﬁ’/&?s"a %qmb‘! h%‘FeD 4 'c'e" a#ﬁ“ﬂe@% top ﬁi‘“
have been r emhmttbn of each dewice!scopepation; fer wbnm axebgurd@r mpm:aisqretbe aystem is
m crophone {enivieed.t or audi bl e output of the 25 annunciator device, and

may be. i:fnne.ct ed in series with the device to nonitor current flow

through_ he device. Preferably the recorder also includes an internal ower
suppl y, ln aamcondyasab@otMrmmmr oy broadiyabe spidl tp gonsist dncevent rdgorder

device. = aﬂaﬁ;safo&hhéﬂt&ﬁ@e patich’ 81 ah GMniRdiak Fevice o%:gﬁ

!
Do R e wﬁ&haf’?t%ﬁﬁ%?” R

event recor geedetepmine lovel giidfer aarend deteating means whinh det¢rmines whether Mr o
curr entagir awa‘ﬂmﬁdgﬁ RO BLViee Rhdreactid®a H%ﬁhﬁﬁdélé\vcl dGAdicaihgheniavRich or
not the a nu mﬁasor has operat ed ccep ablgr L{ I’f@% act*vatlon ofe(tlhe
ermer gency wEFH? $sPapQraRy wdication for 8 35 10 FUICEREL the prsderanin
monitors audwelsdlmtl:pmrmhedle annunci ator by way of a m crophone, :
but could al so nonitor strobe output for exanple. In one embodinent the

event recor ger per ates a visi Ie di cat.ion,of acceptable tio
the annunci Q;qega% the event recor: eS8 gucrophone o morr)utor audible o %put ot tﬂe

. PCT/ Nz oomcnator device, and may be connected in series with the device to monitar current

flow through the device. Preferably the recorder also includes an internal power supply
but may also draw current from a supply provided to the device.

In a third aspect the invention may also be said to consist in an annunciator for an
30  emergency warning system. including an event recorder for monitoring operation of the
annunciator, wherein the event recorder monitors a physical output of the annunciator
and/or current drawn by the annunciator, and generates an indication of whether or not
the annunciator has operated acceptably during activation of the emergency waming
system.
35
Preferably the event recorder monitors audible output of the annunciator by way of a
microphone, but could also monitor strobe output for example. In one embodiment the
event recorder generates a visible indication of acceptable operation of the annunciator,



for i‘nspeetion at the annunciator itself. In another enbodi nent the event
recorder generates an indication signal which is transmtted to a
control panel |ocated el sewhere in the emergency warning system 5

In a fourth YePsidssest Ne 1 Nvention may al so be said to consiﬁ,&__lr'é@gm?’
enmer gency warni ng syst em havi ng annunci ators and even S
whi ch nonitor operation of respective annunci ators, wherein the event

recorders provide an indication of whether,the annunci ators have
operated acceptably duri ng a test pr oceduré and either provide their
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respective i $I gna controQ Pr ef er abl the
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may be i nst akd e eingrgamiyevymigesystehe annunci ators. Preferably the event .
recorders nonitor audi bl e outputs of their respective annunciators,
and may al so nonitor other physical outputs, and/or current flow .

t hrough the imafourthaspect, the mVen“QﬂWéﬂy alsg be saiddp qopsist In AL eMergeNFy WaptRg e

gppar ent to ?ﬁlﬁn‘ﬁ ﬁﬁﬁﬂéxaid’r@ﬁild Beent pédopdérs which moniteseperationosf respkctive
raw ngs.

BRI EF e
enbodi nent s G?n'fnféatpﬁi?/e‘ﬁ ;h‘? ViR &gggrﬁgjggédf ha% érsl%lect?&f orf hether the
acconpanyi nganmunciators haye omaml acceptably during a testrpeedurg, angd ﬁ'em’ﬁﬂd@ their -
| ayout of el ﬁf&éduﬁﬁd foﬁ@ﬁmqﬁex@ﬁspéeﬁbn aﬂhemmare.rmmmmespeawe indication -
such as fire Figure 2 is a schematic | ayout
for a sy emﬂﬁf g’ﬁﬁégﬁ%} (l.fs an event recorder ' for each :
annunci at or accor di ng to the invention; Figures 3a and 3b are

fn' r ﬁg' Ledhggg?fﬁrﬁﬂgymerg{eg% i‘égbﬂﬁelid e |ﬁfegﬁﬂ? riftOrespédtive annuncxit@n%oﬁlﬂl%@hvﬂiéf h
di ggr am of afay |Separg a?tgl m?qrﬁ ggfgﬁhlgﬁg? gycgﬁ gecoréers monitor

Figure 4 is audﬁblmaumnagrfaﬂmacsmcumamngcmsmd/mz lalsei tgmrtqreothgewmqah

the evenis outp ui§§ﬁd/@€&§n&itfﬁvﬂt!fr@§glﬁme%n&kbmtprs _ Figure 5 is a
schematic layout for a further systemin which i nformatlon from each

‘event ‘récorder is transmitted to a main panel. 35 WD 98/ 08205
PCT/.NZ97/ 000Qsher aspects of the invention will become apparent to a sknlled reader from therfollowing -

DETAI LED DES@%&H,Q}I@J%EBEFERRED EMBODI MENTS Referring-to the .. '
drawirigs it Wl  be appr eci at ed that details of the invention are still '
under - - - devel opnent. Various alternative event recorders, and their .

,acconpard ngBRIEF DESCREBTION OFGBHEJAGURES ed wi t hout departl ng fromthe
concepts which are summrl sed above, It will - al so be appreciated that

the inventiog les described bl LFI AL Bleddon it 35 Ak Witk Pe%pé’ét- to the
accompanying drawings, of which: . . :
Figure 1 is a schematic layout of electrical connections for an exlstmg annunclator
25  system, such as a fire alarm system; : : . .
Fxgure 2 is a schematic layout for a system which incorporates an event recorder
for each annunciator according to the invention; : '
Figures 3a and 3b are circuit diagrams showing alternative preferred event
recorders which might be used in the system of Figure 2; : .- --
30 Figure 3c is a diagram of an additional circuit for use with ac annunciators;
Figure 4 is a block diagram for a testing device which might be used with the event
recorders of Figures 3a or 3b;
Figure 5 is a schematic layout for a forther system in which mformatton from each
event recorder is transmitted to a main panel. :

35



a fire alarmsystem by way of exanple only, and may al so find use in

relation to other energency warni ng systens involving renotely
posi ti oned annunci ators or anal ogous devi ces. 10 Figure 1 shows
simplified wiring arrangenents in a conventional fire alarm system which

m ght be in§@5ﬂ@gﬂsin a building or simlar structure. A nBEDNEYHD09
responders 10 are di stributed throughout the building, perhaps
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annunci at or threegh isphtfeem lan MCB ot smakedeteathetoram individual réspondes18: though the

, satisfactorighyel 13hgr ﬂgﬂfﬁrsewhere mrbﬁgpa 6 cAbR tofiRGhdth ipindlbich Aayhétitekn

i I h I
display the shown. f& the sysﬁeexlnrls T worki ngrdelt e anmunciators 14 will each generate an

audible output as required, or some other output in other systems. It will be appreciated
35 that the responders may not always be present, however, with the system only being
capable of activation from the main panel 11, for example. : :



sone fashion, typically by way of light emtting el enents such as LEDs, or
maytransmt 15 a signal to a central control panel as described bel ow
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. the test connector and

Figure 3a is a circuit diagram for a preferred event recorder according to the invention.
The recorder detects physical output from the device which is being monitored, and:
generates a visible indication for inspection as to whether the device operated acceptably. .
35  Inthis case the device is a sounder in a fire alarm system and the physical output is sound
at or above a predetermined loudness. The recorder uses power from the sounder supply .
when the sounder is activated to monitor the activation and latch whether the activation .
was effective. When the sounder supply is present and after a satisfactory sound level is
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the device is a sounder in a fire alarmsystem and the physical output is
sound at a 30 predeterm ned | oudness and pitch. The recorder stores power
fromthe supply when the sounder is activated and is thereby able to
i ndi cate whether the activation was effective. When a satisfactory
current, soURd¥8 or 1ight output level is reached an appPCHNZI{08099
display lanp is turned on and remains on after the sounder is deactivated
until the stored power supply is exhausted. Sufficient power nust be
stored to enabl e a person checking 35 ~8he recorder to visit and inspect
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 When a satisfactory current, sound and/or light output level is reached an ‘appropriate

- display lamp is turned on and remains on after the sounder is deactivated until the stored
power supply is exhausted. Sufficient power must be stored to enable a person checking

35  the recorder to visit and inspect the lamps to assess the performance of the sounder. An
. internal power supply may also be provided. Alternatively the lamps can turn off until

- the person arrives and operates a manual control on the recorder which will illuminate the
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recorder being protected by fuse F2, and a sensitivity adjustnment being
provi ded by 35 potentioneter P2. Current passes through di ode D6 and
resistor R6 to create a voltage at the positive input of op-anp Al

When this vo greater than that applied to the nput
w1é bl i

the op-anp w rate a positive going output voltage an onsequent |y

a currentflows fromsource 11 to illumnate lanp L1. Resistors R8 and R9
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_ supplky to t h& Bev| ce term na 4 of "the recorder., 35
' Figure 4 is &mpydda F%H!etaﬂpé@‘amfor a hand hel d tester which may be
¢ used to check the operatron of an event recorder such as shown in

- Figure 3 ' Sfef B9 Wty Eteinihls
the r eco?%ler T% and T4, afj res:stor networﬂ%%ﬁ‘%l%&nfm% QIVX]anJII'S may or may not
be connected depending on whether the main panel provides a 12V or 24V supply:.
Approximately 0.5V appears across T3 and T4 when the sounder is activated, with the
recorder being protected by fuse F2, and a sensitivity adjustment being provided by
- 35  potentiometer P2. Current passes through diode D6 and resistor R6 to create a voltage at
the positive input of op-amp Al. When this voltage is greater than that applied to the
negative input the op-amp will generate a positive going output voltage and consequently
! a current flows from source I1 to illuminate lamp L1. Resistors R8 and R9 determine the

J




WD 98/ 08205

PCT/ Nz97/ 00099 _ - 11 -

both figures. Once in place it nmay be operated manual |y through push-button
controls 40 or renptely through a radio signal receiver 41 and out put
42. A sel NOWORY 5nd associ at ed switches are used tRECTAVARMOIY ¢ her
formof operation as required. Various tests may then be carried out
on a recorder through interface 49 by choosing an appropriate setting on 5
sel ector 44 as expl ai ned bel ow. A batt eri power supply 45 energi ses the
tester, and h a, sel or, 48 applies .a I ate vol t.age .and _
current towm‘kcﬁfﬁ entn e elampn élwﬁ)‘g}gg{“r}mw}é‘gg\m&bﬁhe
recorder hesgplained betuw.alCurent dromthe {llumifaeddamprpasses thidughsresiston R8 andd t 0
mai ns powe % Q"ﬁ’ rmnal 47 and associated interlocked swtches

when the b teries e to be recharged. 10 One test applies supply
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Figure 3¢ shows the circuit of an optional rectification module which enables an event
30  recorder to monitor ac devices. It also enables power to be stored in the recorder without
operating the particular device. This can assist in reducing the length of time over which
a potentially annoying device such as an annunciator is required to operate during a test
procedure. The module is connected across the power supply to the dev:ce and to
terminals T2 and T4 of the recorder.
Figure 4 is a block circuit diagram for a hand held tester which may be used to check the
operation of an event recorder such as shown in Figure 3a or 3b. The tester is plugged or
otherwise connected into the recorder at contacts TP1, TP2 and TP3 which are shown in
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annunci at or Ces, cqQnprl s . | '

to nonitor mm%‘-%@&\?f G‘F““t’%‘g}“&h thererardst h%fet\’/éeg?slﬁ%l# t erﬁ&ﬁfﬁr. ;R? g

??E) |m v:{a’:1 |e Ng bes condbaed thuniing pawerahmough a termninab 47 and assgeiate dﬁ?glpelé‘fdyﬁ'ﬂ'?&ﬁ '

by the devi yé@iﬁg#%%éghgﬂgv’gnt gr':(’adc'orders duri nget ﬁgtltggtphySI cal output

pr___ocedul(.)a.,__ and 10 provi ding an indication fromeach nt ..

r ecor de rac Cifecicsgapplics vapplyywitagt to thepewent recordesithiongh IFd and THZ, csficek
ring the test @ra?o%etﬂgrc?rcuit relating ioi,..anép A\, Rihasb fcthersonigored devivem This

further PP : .
e o v R B4 € B e e

flg‘-vicfgis oge][caﬁaﬁ and séundlevstpfrain the devioe ere reached. TheJamps should refain.on ? & ng
fromtht ev ﬁﬁr’ﬁ Pgti%dr:%fegrﬁ gﬁe;duﬂgly voltage is removed, forsibseduentobservatiodias alesaited
Fcapect | ve. ahaveCThe WPPHPHESS S suPEREan OF CifFed b yoage/cyrrent ARecHol0 bhith
4.7 A met hogsal o ghrfogmanceiesiing of herdeNise in sopiungtiomwith sound level feadings
st alt 'ne e BLRHDGleal OA Secthl st BR8Q Ealibratéd SoundsomicerS] adaransmitier 5210

i hc(:_k';tl_le operation of microphone M1 and the circuit relating to op-amp A2.  Output

20 fron';_ the monitor_ed device is disabled so that the microphone picks up only sounds
.. produced by the tester. ..

" The bl__ockirig diode D1 of the recorder can also be tested in both forward and reverse -
_ current flow directions. A positive going current is first applied from TP3 to TPl as

25  shown in Figxne 3a. The current passes through a shunt and returns via interlocked -
" contacts on the tester. A lamp illuminates if the diode is performs acceptably under

- forward bias and a measurement of the voltage and current is presented on meter 50. A
" negative going current is then applied to check that the diode is acceptable under reverse
bias, or is at least open circuit. Once again an appropriate lamp is illuminated and a
30  measurement of voltage and cusrent is presented. :

. Figure 5 indicates a fire alarm system in which event recorders 20 were installed with the
- system itself rathier than in a retrofit. Two of three event recorders are shown as integral
- parts of their respective annunciators 14, and another is shown instailed separately. The

35 event recorders are able to indicate acceptable test operation of their respective
annunciator devices 14 directly on the main panel 11. This is achieved over lines 50 to

corresponding responders 10 which in turn are normally able to communicate with the

main panel as described above in relation to Figure 1. A simple digital signal is



-
5. ° A nethod according to claim1l wherein: 25 the indication from
each event recorder is provided by way of a visible indicator on t he
event recorder. 6. A nmet hod according to claim1l wherein:
t he indi i fromthe event recorders are provided by way of visible
indiéatoﬁ@bgﬁ&am%n a main panel . 7. A net hod %E%%ﬁﬂpﬂﬂ9to clai m
1 wherein: t he physical output fromthe annunci ators conprises

audi bl e or visible output.
- 14 - 8. A met hod accordind2to claim1 wherein:

t he annunci at ar.s.conpri ses.sounders, speakers or strobes 9. A
net hod ac%msmlhﬁd tqslnBP%ﬁ 4'“\/\?&??%?4??' &@e event recor&gﬁ qould also cancgivably
event r eccomsuusicatealifectly gvith theirndinparel-finuBithertway; information cangemingthear ni ng
system hadﬂe?ﬂi ' | itneiatdtd %m i loal di ingn

of respec |ve?§m9§i;ﬁ¢?or.sl, .Vg}siige?%ﬂy e e&gﬁﬁ%wcgr%%mggtmeﬁgﬁfzgiogal

out put " ofthe ain pasel. The pisciit o} Figrs ey b modiBEd i s sysiem 28 Haawes: ovi de
i ndi cAt i csteragé by capaeitets €2 apd C3twidinot dorméblly be wimpirgdent i nspection at the
annunci ators, or-transmt respective indication signals to a central

panel . . 11. .system accgording to claim10 wherein the,
annunci atMVéme’F‘B%E@bgﬁ)FQWP G5 X SIRETEENCY wapyng,systegss v EeqUITSEISAST s or
strobes. cryecommendifons. Ierables analann gy steinosuch as adirealddmvdysteni, fo bé tdsRdst

sone of t . A | Wi.t. , s,
T Oh JEp Ryl SEEVAROR dding ap urdeBbHE nolle bty P URPRISHF 8,
r ecodBer gnuitistopy) office; of\Apaetmentibiock.dior xample; Mfumerons versions ef thre invention
annunci atwilkbe possible withih the séopecofithe folidwingicliims. War ni ng system including
an event recorder for nonitoring operation of the annunci ator,
~ Wwherein the event recorder nonitors physical output of the
annunci ator, and generates an indication of whether or not the annunci ator
- has operated 25 ¢ acceptably during activation of the warning system




15. - An annunci ator according to claim 14 wherein the eve trH{%e%

noni tors audi bl e _ out put of the annunciator by way of é BEEN]
30 16. A annunci ator according claim 14 wherein the ev

generates a Vi 'swoﬁgs i ndi cation of acceptable oper at|onl,l;'){.mép,ﬁ"m99 '
annunci ator, TOr rnspection at the annunci ator.
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17. A annunci ator according to claim 14 wherein the event recorder
generates an i ndication signal for 1 Famsnission to a control panel

| ocat ed el se re.ld the energency war ni ng system 5 18.

Event record%t us for nonitoring the operation of an annunci at or

devi ce ;. conprising: an output detector which determ nes whether

audi bl e and/ or vi sqal OAtRethokl T ¥esting an difen érﬁ%abﬁx%dhﬁaﬁ&i@ﬁraevxces such as -

redetermned |e and an i ndicator h pro des S
Do ahet hor "t sounm bRty Futiiink: ifiifle BVt sfhed o Rfpaiidt piast some of
Appar at us ﬁccmheildngwes) is|the sysemytactivating: the systbmathmgta dest pirocedure; idgtegting o
a main ?@6&3 s é’iﬂoﬂﬁo e‘ Ciﬁﬂi 2 Rspectiv ﬂ’@?&tﬁ%c&rﬂé‘rs a%l mspe'gtmg

pr edet er m ned reac

method of t os€AGRTesArds aﬁ'%mms X maﬁeﬁeam@reé dryics bpngperatsd inan
installing evmeptabtc)fashmn to nonitor at |east sone of the annunciators-in-
the system activati ng the systemduring a test procedure to
produce out put fro annunci at o noni toring

t he : '
oper ati on Q)f t he sjﬁnst enidnsthod aggerdipg to °{5‘P‘Bc§e@€ﬁh§r CIPPRSIREe event ‘
recorders, detectinigdopeyation/ of thel moixilm“ed alemas stithetheir respeotive event ¢

%

recorder acco | . Qﬁ,#, JdsVe annunci ator during .
t he test procg%k %g@@&ﬁﬁé&'ﬂh%lc&l utﬂ' |ng e'vent recorders to '
determne fromt he| r indications whether the annunci ators operated in
an accept abl.e fashg.on. A:ﬁ’&hoda&ordmgtmlahnd ﬁmhercbmmsmgcl aim20 further -
conpri si ngg _ tg&fr%f [ el Svent -
event recgsrders t ni t or r%eﬁ%:&PSfﬁknﬁ&nﬂ Ia&ﬁispecﬁﬁ\yg&p@%‘t’éq t _

annunci at or §. ecorders YQW“B\"W"&&P“&H’C@F@FWQ"% -0 claim20 further -~

conprising: 30 detecting operation of the system by using the
g\r/\ﬁﬂtncr gfg; gler S 104 MONI 0t PN A Hpparatus fo? Widhitoritly the SpEfatiBfi Of i Grmunciator -
- device comprising: output detecting means which determines whether output from the :
20 device has reached a predetermined level and/or current detecting means :which
determines whether current flow through the device has reached a predetermined level,
and indicating means which provides an indication for an observer as to: whether the :
.. predetermined levels have been reached. R

25 5. An event recorder according to claim 4 wherein the physical output
detecting means comprises a microphone for detecting sound level output by the device.

6. An event recorder according to claim 4 wherein the indicating means

comprises a light emitting diode which is illuminated on acceptable operation of the

30 remotely operating device and remains illuminated for half an hour or more after the
device has ceased operation.

1. An annunciator for an emergency warming system, including an event

recorder for monitoring operation of the annunciator, wherein the event recorder monitors

35 a physical output of the annunciator and/or current drawn by the annunciator, and
generates an indication of whether or not the annunciator has operated acceptably during
activation of the emergency waming system.

as Been Reraced

A



23. © A warning system havi ng annunci ators and event recor ~cir
noni t or operation of respective annunci ators, wherei "R% &jﬁgﬁtHAS BEEN
recorders determ ne whether output of the REPLACED

- 16- annunci ators has reached acceptable | evels durt ng test
procedur es W@ P85y i de i ndi cati ons of acceptabl e oRETANZIGI0IDr
subsequent inspection at the annunci ators. 24. Event recorder
apparatus for nonitoring the operation of an annunciator device 5
conprising: an output detector which det—elﬂnfi nes whet her audi bl e and/ or

vi sual out put from t he, devi ce ached .a eterm ned, | eve|
and/ or a current3.det <A BRNYRHGAIOF RSPE me‘g $th7£@ vegt Fecafder magiors

t hr ough t hemiiible otitpin of Heesinasciatorbgdedyeofa mictoplsonel to cause an
out put, and an indicator which provides an indication for an observer at

the apparatus as to whet her the predeterm ned | evel s haye been
reached. 10 9. 25 A anppuncigten poqardipg @laimy ¢ sehergin ghe event secordey seResatas/f t he

out put get evisible dadipaticie of aacceptable mpemtdnooﬁ' teo anmsigiciatdr, 1for dnspactionngt sieund
out put by t%@?@w}qtsgﬁor devi ce. An event recorder according
to claim?24 I'n I ndi cat or |ncludesallght 15 emtting diode
which is illum nated on acceptabl e operation of the device and renains

o2 ™ A ang fﬁf;.ta‘?l;: 48 ruhklald? oCGiag 0 SIRm 7 DACERY e SvEiR vcbgE gerkRRtsr O
recorder f ofpdicanon st ﬂ%ﬁﬁ?’?ﬂm @?5#8?%&33%‘5@ ‘ﬂg 5 UneTeERyY

event rl@corvwemingsystem.s a phyS|caI 20 out put of the annunci at or and/ or
current drawn by the annunci at or when produci ng a : physical output

ahether or not (e arERHBE iinisR v sEERRAnE e iﬂhe A PoeaCiegnds, o
t he emer genwhich monitongperation qugquqnve annunciators, wherein the event recorders provide -
an indication of whether the annunciators have operated acceptably during a test
15 procedure, and either provide their indications for subsequent inspection at the’
annunciators, or transmit respective indication signals to a control panel. '

12. An emergency waming system wherein at least some of the event recorders? o
are mtegral with respecuve annunciators. : - ST 2

-
Been Reraceo
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