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1.01 detectionsmokeearly-warninginstalledproperlyandselectedAppropriately
fire.toduepropertyandlifeoflossreducingoneffectmajorahavecandevices

andfacilitiesCompanyinusedequipmentdetectionsmokedescribespracticeThis
Theequipment.thisofinstallationandselectionproperconcerninginformationprovides

covered:aretopicsfollowing

6

operationofmodeanddetectorssmokeofTypes

6

useoflimitationsandapplicationforAreas

6

testing.andinstallation,Maintenance,

thiswithcomplyshallworldwideleased)and(ownedlocationsandoperationsAT&TAll
ofregulationsorrules,laws,codes,localorstate,federal,national,anyWherepractice.

stringentmoreimposelocationtheatjurisdictionhavingauthoritiespublicthe
regulationsorrules,laws,codes,thosepractice,thisincitedthosethanrequirements

themet,becannotpracticethisincontainedrequirementstheWherefollowed.beshall
the:notifyshalllocation

OrganizationEngineeringProtectionFireCorporate
RoadMorristown131
07920NJRidge,Basking

(Telephone)908-204-8230
(Fax)908-204-8214

1.02 tochangesrecentconcerninginformationincorporatetoreissuedispracticeThis
systems.detectionsmokeair-sampling

1.03 admonishments.containnotdoespracticeThis

1.04 inusaidwillcommentsYourpractice.thisoncommentsyourwelcomesAT&T
theusePleasedocumentation.AT&Tofusefulnessandqualitytheimproving

practice.thisinprovidedFormFeedback

1.05 CustomerAT&TthefromorderedbemaypracticethisofcopiesAdditional
follows:asCenterInformation

6

1-800-432-6600Call
or

6

to:mailandIND1-80.80FormComplete
CenterInformationCustomerAT&T

DepartmentEntryOrderAttention:
RoadFranklinN.2855

19901BoxP.O.
46219-1999.INIndianapolis,
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1.06 notice.disclaimeracontainnotdoespracticeThis

1.07 Warning.FCCancontainnotdoespracticeThis

1.08 statement.securityacontainnotdoespracticeThis

1.09 ProtectionFireNationaltheofCodesFireNationaltheonbasedispracticeThis
72E,NFPAincluding(NFPA)Association DetectorsFireAutomatic various;

(OSHA)ActHealthandSafetyOccupationalcodes;preventionfireandbuildingmodel
themConsultcarriers.insurancecorporateourofrequirementstheonandregulations;

necessary.ifinformationadditionalfor

1.10 SafetyandEnvironmentCorporateAT&TthebyissuedispracticeThis
AI-93-10-006.LetterInformationActionAT&TunderorganizationEngineering

the:toreferredbemaycontentitsconcerningQuestions

OrganizationEngineeringProtectionFireCorporate
RoadMorristown131
07920NJRidge,Basking

(Telephone)908-204-8230
(Fax).908-204-8214

Glossary
33333333333333333333333333333333

33333333333333333333333333333333

33333333333333333333333333333333
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2.01 follows:asdefinedaremeaningspecificahavethatdocumentthisintermsThe

6

detectorsampling-typeAir surroundingtheanalyzeswhichdevicea—
orpipesusessystemair-samplingAncombustion.ofproductsforatmosphere

drawspumpAprotected.betoarea(s)thetounitdetectortheconnecttotubes
theinportsair-samplingthroughdetectorthetobackareaprotectedthefromair

combustion.ofproductsforanalyzedisairthedetector,theAttubing.orpiping

6

Approved theatJurisdictionHavingAuthoritythebyacceptancetorefers—
location.companyparticular

6

detectortypeLine-of-sight aalongcontinuousisdetectionwhichindevicea—
path.straight-line

6

Listed component,equipment,theifsatisfiediswhichrequirementatorefers—
Inlaboratory.testingindependentanbycertifiedandtestedbeenhasdeviceor

(FM)MutualFactoryor(UL)LaboratoriesUnderwriterseitherStates,Unitedthe
EuropeanbycertifiedlaboratoriesEurope,Inaccepted.generallyare

Britishtheassuch(CENLEC),StandardizationforCommitteeElectrotechnical
AtmospheresFlammableinEquipmentElectricalforServiceApprovals

areGermany,in(PIB)BundesanstaltPhysikalisch-Technischeand(BASEEFA)
theofareasotherinacceptedarelaboratoriestestingotherManyaccepted.

StandardsCanadiantheincludelabsbetter-knowntheofSomeworld.
theand(SAA),AustraliaofAssociationStandardsthe(CSA),Association

approvalsorListingsJapan.in(RIIS)SafetyIndustrialforInstituteResearch

2Page 1993November
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requirement.thissatisfywillagenciesrecognizedsimilarorthesebygranted

6

Shall practice.thiswithcomplianceforrequirementaindicates—

6

Should required.notiswhichrecommendationstrongaindicates—

6

detectorSpot-type aatconcentratedisthatelementdetectingawithdevicea—
location.particular

SignaturesFire
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3.01 theincreatesfirethethatchangesofcombinationtheisfireaofsignatureThe
usedbepotentiallymaychangestheseofmoreorOneatmosphere.surrounding
sizerelativetheischangesignatureaofexampleOnefire.aofpresencethedetectto

largeoffgivesfiredevelopingslowlyAcombustion.duringoffgivenparticlesof
particles.smallproducesfire(high-energy)developingrapidlyawhereasparticles,

theirsignatures,specifictorespondtodesignedaresystemsdetectionsmokeBecause
encountered.betolikelymosttypesignaturetheonbasedisselection

DetectorsofTypes
33333333333333333333333333333333
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33333333333333333333333333333333
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4.01 basicthreelocations,AT&TinfoundenvironmentsofvarietywidetheprotectTo
air-andphotoelectric,ionization,used:commonlyaredetectorssmokeoftypes

sampling.

DetectorsIonization
33333333333333333333333333333333

33333333333333333333333333333333

4.02 small,manythetorespondthatdetectorsspot-typearedetectorsIonization
fire.flamingdeveloping,rapidlyabyproducedparticlesmigratoryhighly

4.03 241Americium(typicallysourceradiationaofconsistsmechanismdetectionThe
Theelectrodes.negativeandpositivecontainingchamberain226)Radiumor

electrodesthebetweenairtheinmoleculesnitrogenandoxygentheionizesradiation
invisibleorVisibleelectrodes.thebetweenflowtocurrentsmallapermitsand

byelectrodesthebetweenflowcurrentthereducechambertheinparticulates
tousedisflowcurrentinchangeThemobility.theirreducingandionswithcombining

commonlyisandadjustableusuallyislevelthresholdalarmThealarm.anactivate
2).and1Figures(seeadjustmentsensitivitytheastoreferred

1993November 3Page
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Contact
Detector

P.C. Board
Detector

Cover
Detector

Source
Measuring

Chamber
Measuring

Chamber
Measuring

Alarm Indicator

Plate
SupportSource

Reference
Plate
Reference

Chamber
Reference

Contact
Base

Spring

Cover

Screw
Terminal
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DetectorIonization1.Figure
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Particles
AlphaPositive

Source

Electrode

(DC Power

Galvanometer

+

Negative

Source)

ION

Battery ION
Positive

Negative
Electrode
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PrincipleChamberIonization2.Figure

4.04 (openenergyhighoffireswhereareasinusedbeshoulddetectorssmokeIonization
smokesmallofquantitieslargeproducefiresTheseanticipated.areflaming)

locatedusuallyaredetectorsThedetector.oftypethisbysensedeasilyarewhichparticles
firethebyemittedparticlesthethatsocombustionofproductstheofpathanticipatedthein

airHighsensitivity.inchangestosubjectaredetectorsIonizationdetector.theenterwill
currentchamberreducedainresultsThischamber.thefromionssweepcanvelocities

flowairinsufficientConversely,alarm.falseaofprobabilityaandpresentparticlesnowith
chamberthetocontributecanThiselectrodes.thereachtopairsionparticleallowcan

sensitivity.reducedtoduereadingsfalseinresultandcurrent

4.05 beshouldandsensitivitydetectoronimpactanhavemaywhichenvironmentsOther
whereorexpectedarelevelsradioactivityambienthighwherethoseareavoided

B).andATables(seepresentareammoniaorozoneofconcentrationshigh

1993November 5Page
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CharacteristicsResponseDetectorA.Table
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2222222222222222222222222222222

GoodGoodResponseResponse

ResponseResponseAffectedAffected

totoAirbyBy

SmolderingFlamingVelocitySmokeDetection

FiresFires300’/MIN>ColorPrinciple
2222222222222222222222222222222

NOYESYESNOIonization
2222222222222222222222222222222

YESNONOYESPhotoelectric
2222222222222222222222222222222

YESNONONOBeamProjected
2222222222222222222222222222222

YESYESNONOSamplingAir
2222222222222222222222222222222

333333333333333333333333333333333333333333333333333

ApplicationsDetectorTypicalB.Table
333333333333333333333333333333333333333333333333333

333333333333333333333333333333333333333333333333333

22222222222222222222222222222222

Telephone

MFGAnechoicCleanSwitchingComputerDetection

AreasAtriumsChambersRoomsRoomsRoomsPrinciple
22222222222222222222222222222222

233222Ionization
22222222222222222222222222222222

233322Photoelectric
22222222222222222222222222222222

313232BeamProjected
22222222222222222222222222222222

311111SamplingAir
22222222222222222222222222222222

333333333333333333333333333333333333333333333333333

=1 RecommendedHighly

=2 Recommended

=3 RecommendedNot
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DetectorsPhotoelectric
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4.06 slowlyabyproducedparticleslargethetoresponddetectorsPhotoelectric
fire.smolderingdeveloping,

4.07 ofpropagationtheaffectprocesscombustiontheduringgeneratedparticlesSmoke
beamaof)intensitythe(decreasesattenuatesSmokeair.throughpassesitaslight

Figures(seebeamlightoriginalthetoanglesvariousatrayslightscattersalsoandlightof
4).and3

333333333333333333333333333333333333333333333333333

333333333333333333333333333333333333333333333333333

Receiver

Smoke Particles

Clear Air

Light BeamSource
Light

333333333333333333333333333333333333333333333333333

PrincipleAttenuationSmoke3.Figure
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Air In

Light Catcher

Alarm
Smoke Particles

Photo Cell

Lens

Reflected Light

Light Beam

Lens

Light Source

Air Out
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PrincipleLightScattered4.Figure

4.08 beamlightasource,lightsuitableaofconsistattenuationonbaseddetectorsSmoke
receiverphotosensitiveaandbeam,aintolightthedirectswhichsystemcollimating

characteristiciswhichsignalelectricalanproducesandcellthestrikesbeamlightThecell.
theattenuatewillitbeam,lighttheinpresentissmokeIfused.beingcellspecifictheof

willcellthestrikingbeamlighttheofintensitytheinVariationscell.thestrikesitbeforelight
alarm.ansignaltousediswhichcelltheofoutputelectricaltheinchangeacause

4.09 sealedawithpathlightaincorporateprinciplethisemployingdetectorsSpot-type
acontainschamberEachchamber.samplingopenanandchamberreference

becanthatreductionvoltageainresultschambersamplingtheinSmokephotocell.
thesystems,theseInsignal.aproducetovoltagechamberreferencethetocompared

detector.thewithincontainedcompletelyispathbeam

8Page 1993November
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4.10 attenuationtheonbaseddetectorsusesystemsdetectionBeam’’‘‘Projected
theandprotected,betoareatheofendoneatinstalledissourcelightTheprinciple.

(100feet330toupbecanbeamlighttheofpathTheend.othertheatinstalledisreceiver
beamtheattenuatewilllengthitsalonganywherebeamtheenteringSmokelong.meters)

assuchareaslargeprotectinginusefularesystemsThesealarm.ancauseand
Carerequired.pathsbeamlongtheofbecauseatriumsandauditoriums,warehouses,

times.allatobstructionsfromfreeispathbeamthethatensuretotakenbemust
inresultingphotocells,ofagingtheaccelerateordamagecanlighttoexposureContinuous

failure.systempossibleandmaintenanceincreased

4.11 bemustSmokedetectors.line-of-sightessentiallyaredetectorsbeamProjected
arepathsbeamlongWheredetected.betoorderinbeamtheofpaththeinpresent

fororderinbeamtheofsegmentanyinpresentbemustsmokeconsiderableused,
usingbyincreasedbecansensitivityHowever,achieved.betoattenuationsufficient

once.thanmoresmokethethroughbeamtheredirecttomirrorsreflecting

4.12 isthatlightthemeasureprinciplelight-scatteringtheusingdetectorsSmoke
usedbemayandspot-typeareunitsThechamber.aenterssmokewhenscattered

anofpartasoralarm,andsupplypowerself-containedwithdevicessingle-stationas
hardware.zone-indicatingandalarm,supply,powerremotewithsystemintegrated

4.13 darkthebecausesmokedarktowellrespondnotdodetectorsLight-scattering
thebycausedbecanalarmsFalsescattering.reduceandlightabsorbmaterials

theofsurfacesinternaloptically-blacktheonaccumulationdustorinsectsofentrance
B).andATables(seechambers

DetectorsAir-Sampling
33333333333333333333333333333333

33333333333333333333333333333333

4.14 whichsystemsdetectionsmokesensitiveextremelyaredetectorsAir-sampling
systemThearea.protectedainairambientofreadinganalogcontinuousaprovide

theduringgeneratedparticulatesairbornethedetecttoprinciplelight-scatteringtheuses
visibleofsignsfirstthetoprioroccursoftenThisfire.incipientanofstagespre-combustion

flames.orsmoke

4.15 ofnetworkathroughareaprotectedafromdrawncontinuouslyissampledbetoAir
intervals.specifiedat(holes)portssamplingwithlevel)ceilingat(typicallypiping

abymonitoredcontinuouslyisandcell,detectionaandfilterathroughpassedisairThe
Lightreceptors.solid-stateandsourcelightxenonautilizingdetectoropticalsensitive

issignalresultantThereceiver.solid-stateabymeasuredisparticlesairbornebyreflected
onappearswhichreadingintensitysmokeanaloganprovidetoprocessedandamplified

5).Figure(seedisplaybar-graphunit’scontrolthe

NOTE:
doesandsourcelightlaserausesmodelavailableAnother not filter.ahave

1993November 9Page
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Fire Alarm

Protected Zone

Detector
Air Sampling

Control Unit
System

Network
Sampling Pipe

Panel

333333333333333333333333333333333333333333333333333

SamplingAir5.Figure

4.16 highaandsource,lightultra-stableansampling,aircontinuousofcombinationThe
thansensitivemoretimes100to10iswhichsystemainresultsratiosignal-to-noise

detectors.similarotherordeviceslight-scatteringconventional

4.17 normaltheonbasedisSelectionlevels.sensitivitythreeinavailableareDetectors
thatcontaminantspotentialofspectrumtheandcontaminantsbackgroundoflevel

percent10eachincreases,contaminationsmokeAsfacility.theatencounteredbemay
(LED)DiodeEmittingLightgraphbarseparateabyindicatedisrangethewithingradation

development.contaminationofmonitoringallowto

4.18 network,air-samplingandetector,acomponents:threeofconsistssystemtypicalA
wideahavingareasineffectivelyusedbecandetectorTheunit.controlaand

virtuallyisproductscombustiondarkandgraytoResponseproducts.combustionofrange
identical.

NOTE:
basictheincorporatewhichavailablearesystemdetectionthisofversionsOther
areas.protectedsmallerforusedbemayandunitself-containedoneintofeatures

4.19 andcreatetoenclosuredetectorthewithinfanausesnetworkair-samplingThe
pipingnonmetallicorMetallicchamber.detectionthethroughmovementairmaintain

patterns.numerousinpoint-detectionallowtoconfigurationsofvarietyaininstalledbecan
meters).square(1858feetsquare20,000toupextendcancoveragesArea

10Page 1993November
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4.20 functionsoutputandtest,indicating,supervisory,alarm,allcontainsunitcontrolThe
foravailableareoutputsrecorderStrip-chartzones.fourtoupforrequired

recording.andtesting,monitoring,

4.21 computerchambers,anechoicrooms,cleanincludesystemthisforApplications
earlyverywhereareasotherandroomsequipment/switchingtelephonefacilities,

airfrequentorvelocitiesairhighbyaffectednotissamplingAircritical.isfireaofdetection
toflowairIfsensing.foravailableparticlesofamountthedilutetothanotherexchanges,

occurs.indicationwarning’’‘‘airflowannormal,fromdeviateschamberdetectionthe

4.22 areasinapplicationsuccessfulprecludemaysystemtheofsensitivityinherentThe
islevelsensitivitytheunlesslevels,particleairborneambienthighnormallywith
smokeenhancessystemthisevent,anyIndata.monitoringbackgroundonbasedselected

usualthebelowtoconcentrationparticledilutesturnoverairhighwheredetectability
thresholds.detection

4.23 adrawtoablebeingondependentaresystemsamplingtheofdynamicsThe
betweenexistdifferencespressureIfarea.protectedthefromsamplerepresentative

orroomeachforrequiredbewillsystemdetectionseparateacompartments,orroomstwo
B.)andATables(Seecompartment.

MaintenanceDetector
33333333333333333333333333333333

33333333333333333333333333333333

33333333333333333333333333333333

33333333333333333333333333333333

5.01 detectorsAllreliability.theiraffectadverselycandetectorsofmaintenancePoor
cleaningoffrequencyThecleaning.periodicbycontaminantsoffreekeptbeshould

space.protectedtheinconditionsambienttheanddetectoroftypetheupondependwill
maintenanceandcleaningspecificforinstructionsmanufacturers’theConsult

requirements.

TestingandInstallationDetector
33333333333333333333333333333333

33333333333333333333333333333333

33333333333333333333333333333333

33333333333333333333333333333333

6.01 shallsystemsexistingofalterationandsystemsdetectionsmokeofinstallationNew
ListingUL72E,StandardNFPAtheofissuescurrenttheofprovisionsthetoconform

manufacturers’andorganizations,standardsinternationalrecognizedStandards,
foravailableisOrganizationEngineeringProtectionFireCorporateThespecifications.

installations.systemneworalterationsanyforconsultation

6.02 for:allowshouldsystemsdetectionsmokeofinstallationrule,generalaAs

6

damagemechanicalfromwiringanddetectorsofProtection

6

conductorscircuitanddetectorsofsupportIndependent

6

listedorapprovedaretheywhichinmannerainonlydetectorsMounting

6

equipment.air-handlingandconvectionnaturalbymovementairAnticipated
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6.03 conducted.beshalldevicesdetectionsmokeallofinspectionvisualsemi-annualA
removed.beshallobstructiontheorrelocatedbeshalldetectorsObstructed

replaced.immediatelybeshalldetectorsDamaged

6.04 thetoaccordingperformedbeshalldevicesdetectionsmokeoftestingFunctional
schedule:following

6

10ofminimumathatsoconductedbeshalltestingFunctional-detectorstypeSpot
annually.testedaresystemeachfordetectorsallofpercent

6

conductedbeshalltestingFunctional-detectorsair-samplingandbeamProjected
annually.

6.05 aIfcondition.alarmanfromrestorationaftertestedbeshoulddevicesdetectionAll
themeetsitthatensuretotestedbeshallitfire,atoexposedisdetector

system.theofoperationcorrectfornecessaryrequirements

6.06 everyandinstallationafteryear1withincheckedbeshallsensitivityDetector
andcleanedbeshallsensitivityabnormalwithDetectorsthereafter.yearalternate

anyfollowingperformedbealsoshalltestsensitivityAreplaced.orrecalibrated
theoutsidesensitivityahavetofoundDetectorsdetector.theofcleaningordisassembly

replaced.beshallrangeapproved

6.07 thefromobtainedbeshoulddetectorsvariousthetestingandcleaningforSpecifics
manufacturers.equipmentindividual

6.08 beshouldsystemsdetectiononperformedmaintenanceandtestingforRecords
Authoritytheandpersonnelinsuranceandcorporatebyreviewforfileonmaintained

Jurisdiction.Having
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