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MILITARY SPECIFICATION

FIRE WARNING SK3YEXS,AIRCPAFf, RADIATION
SKNS~ TY~; Tl15TAND INSTALMTION OF

This specificationhas been approvedby the Sureau
of Naval Weapons, Departmentof Me Navy.

1. SCOPE

1.1 =. This s~cification describes the requirementsfor the design,
manufacture,tasting and installationof radiation sensing (surveillancetjqx)
fire warning systems far use in air.xaft.

2. APPLICABLE InXMENTs

2.1 The following documents,of the Issua in effect on date of invitation
to bid, form a part of thig specificationto the extent specifiedherein:

SPECIFICATIONS

~

FULP-116
MIL-w-S088
MILE-.$272

MIIA-51K)0

MIL-G-5572
MILJ-5621J
MILJ!-6055

m LR-6106
MU-I-6181

MIL-Z-7080

Preservation,Nsthods of
Wj.ring,Aircraft, Installationof
Environmental.Testing,Aeronauticaland Associated
2quipnent, Ganeral Specificationfor

ElectronicEqtipnent,Mrcraf t, Gensral SpscLfication
for

Gasoline,Aviation: Grades 80/87, 91/96, 100/130, 11$/ti5
Jet Fuel, Grades JP-3, JP-b and JP-5
Drums: Metal with RemovableHead. Reusable Interior.
Shiiping

Relays, Electrical,Aircraft,General Specificationfor
Interference,ControlledRequirements,Aircraft
2quipnent

Electric 2qui~ent, Piloted Aircraft,Installation
and Selection of. General Specificationfor

lITLP-79J6 - Parts and Equlpneni,Aeronautical,Preparationfor
Delivery

KLI-8700 Installationand Test of ElectronicEquipmentin
Aircraft, Gen.?ralSpccificationfor

MIIx-26L82 Connectors,Zlectric,Circular,Miniature,Quick
Disconnect

MIL D-70327 Drawings, Engineeringand Associated Lists

k+!d
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STANDARDS

EEsz

!UL-STD-130 IdentificationMarking of U.S. Milit~ Property
P~LSTD-kll Aircrew StationVisual Signals
m.,-s’ro-7oh Electric Power, Aircraft, Characteristicsand

Utilizationof
MS 25231 lamp, Incandescent,Single Contact, Miniature

E!ayonetBase, T-3+ Bulb
MS 33506 Metals - Definitionof Dissimilar

PUBLICATION

Air Force-NavyAeronauticalBulletin

No. lh3 Specificationsand Standards; Use of

(hlen requesting any of the applicabledocuments, refer to both title
and number. All requests should be made via the cognizant Governmentinspector.
Copies of this specificationand other unclassifiedspecificationsand drawings
requiredby contractorsin comection with specific procurementfunctions
should be obtained upon applicationto the CommandingOfficer, Naval SUPP3Y
Depot (Cede CDS), 58o1 Tabor Avenue, Philadelphia20, Pemsylvania. All
other documents should be obtainedfrom the procuring activity or as directed
by the contracti% officer.)

3. REXUIRS74SIJTS

3.1 Preproductiontestin~. Prior to begiming productioninstallation
of fire warnms systems, preproductiontests shall be performed. (See )4.3)

3“2 v“
The fire warning system shall consist of optic sensors,a

control amp ~ ler, warning signals,a test circuit and necessarywiring. The
term “system”as used in this specificationshall refer to the fire warning system.

3.3 Naterials and parts.

3.3.1 Netals. 14etalsshall be corrosion-resistantor shall be suitablyprotected
to resi=fiosion and electrolfiicaction for the life of the equipnent.
Dissimilarmetals, as defined in Standard ~ 33586, Shall not be U=d ~
direct contactwith each other.

3.3.1.1 llagnesium.The uge of magnesium and its
practicable,and its use where necessaryshall be
Bureau of Naval $Jeamns.

alloys shall be avoided if
subject to approval by tho
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3.3.2 Nonnietals. All’nonmetals shall be moiet~e ~sistant, ehall nOt
support fungus E~wt.h and shall not be adversely affected by weathering,
aircraft fluids aid tem~ratiu’e extr’emee.

3.3.3 selection of ~~fial.s md ~t9. %@-ficatiOfls and stan*rds for
necessary materials and processes not specifical~ desigmted herein shall be
selected in accordance with the order of precedence set fOrth in Ar~ABulletin
NO. Ih3. AN or !EL standard parts shall be used wherever they are S~ table
for the purpose.

3.3.3.1 Materials. Miterials shall conform ta the applicable specifications
in conformance WIT% Specification fltL-E-5bO0.

3.3J! h tercha!uzeability. All parts having the same manufacturer’s part
number ehsll be directly and complste~ interchsngaable with each other with
respect to installation and L@rformance. Changee in manufacturers’ part
numbers shall be governed by the drawing number requirements of Specification
tflL-D-70327.

3.3.5 kieh?i. weight +a~l be kept h a min~~ co~~tent fith other
requirements of this spzmification.

3.)4 DesiKn requirements.

3.&.l Function. The syetem shall produce an alsm signal when exposed to
radiant energy (non-thermal) emitted by a flame.

3.11.2 Flame detection characteristics. The system shall indicate fire
within 5 seconds after expcsure to the standard test flsme described herein.
No alarm shall occur as a result of exps ure to etsady or intermittent sources
of extraneous radiation such as steady or chopped sunlight, hot engine parts
or artificial lighting, or any other afibientli~ht that may exist within an
en~ine .5Lace.

?.L.3 Detection cambflit~. The system ebsll signal.an dam when operattig
with the maximum ~esigm numker of seneors, and only one sensor la subjected to
the flame. Tbe detection capability shall not be advereely affected by accumu-
lation of contaminants that may be encountered in normsl aircraft”operation.

3.IJ.11Automatic repeatability. Within 5 seconde after signal clearance,
the system shall be capable of signaling a ra-ignition of the flame, without
requirinC manual resetting.

3.IJ.5 Abmm al flieht conditions. The system ehall be capable of continuirug
operation during abnormal flight attitudes, rapidly changing altitudes from
sea level to 80,0C0 feet, 95% rslative humidity, temperatures varying between
_55~F a“d 1800F, contaminating atmospheres, 15g accelerations and other
conditions which may be encountered during take-off, flight, landing or
ssrvicing the aircraft.
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3.L.6 Preventionof false warnings. The design and installationof the system
shall be such as to prevent the occurrenceof false fire warnings resulting
from flight operations,envi.rorur.entalconditions,dam%e to componentsof the
syetsm, or loose connections.

3.L.6.1 Flight conditions. A false warning shall not occur as a rssult of
abnonralflight conditions,as describedin 3.~.5.

3.4.6.2 Fault in svstem. A false warning shall not occur as a result of any
conductorof the system accidentallybecomi%”broken, grotied Or discn~ected,
or contactinganother conductnr of the system.

3.11.6.3 Vnltam variations. A false warning shall not ramlt from transient
voltage conditions,as spacifiedin Standard 1.!IL-STD-70h,or frnm any intermittent
voltage betusen O and 12h volts for AC powered systems,or between O and 29
volts for IX powersd systems.

3.&.7 Fire warninu signal. The system,when actuating,shall illuminatea
legend-typewarming signal showing the word ‘TIRE” in bold red lettering at
least one-half inch in height. The signal shall conform to Stdati iflL-S?D-hll
and shall be located in the direct view of the pilot and copil.nt.

3.11.7.1~ . In those aircraftwhere a crew msmber
other than the pilot or copilot is responsiblefor the fire emergencyprocedure,
the fire warning sigml shall be located in the direct view of that crew
member, and a maater warning signal shall be provided for the pilot and copi~ot. ●
3.4.7.2 -. Where 3.ightsignals are used for fire warning, each signnl shall )
include two !!S25231-313lamps, or two other M-Sor UN lamps of equivalent
wattage, in a parallel circuit. During the fire indication,the lamps shall
be operatsd at rated current.

3.&.7.3 Zone indication. Where more than one fire warning signal is provided,
each sigml shall indicate the specificengine or compartmentin which the
fire occurs, and shall be marked in accordancewith Table 1 of Standard MIL-
STD-lill. The fire warning signals shall differentiatebatween fires in
differentzones of the same power plant when the crewts emergency procedure
cliffers depending upn the zone involved.

3.11.7.JJ Crew members shall not be required to operate
: a test switch tn verify an alarm.

t
/ 3JI.7.5 ~ In those aircraftwhere a fixed fire

extinguishingsyg%em is installed,the fire warning light shall be 5ncorpurated
in the fire emergencycontrol handle serving the zone or area associatedwith
the particularfire warning light. The fire warning liGht shall conform to the
requirementsof 3.11.7through 3.fI.7.L.
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3.4.8 Dimming. Warning light dimming shall not be used.

3.L.9 .ket Drovieions. A test switch shall be provided In the inunedi?ta
vicinity of each fire warning sigml to permit inflight and ground check of
the continuity of the electrical circuits. Operational rsadiness shall
be shown by actuation of the warning signal when the test switch ig
operated.

3.L.1O @DDIV mmer. The gystem shall comply with applicable requirements
of Standard MIGSTl)-70hand shall give specified performance as stated in h.6.9.
Nominal input power shall be 28 volts TX or 115 volts, @O cycles psr seconQ,
single phase.

3.b.l.lAbnormal voltwe protection. The sygtem shall be capable of accepting
input voltagee below 102 volts N or 17 volts EC, as applicable, without being
damsged, and ehall automatically resume operation ?Ihenthe input voltage
returns within operating limits. If transistors are used in the system,
protection shall be incorporated to prevent dsmage by 200 volts rms voltage
transients of 50 milliseconds duration or by 56 volts EC voltage transients
of 50 mil.lieecondsduration, as applicable.

3.lI.12 Electromagnetic interference. The system ehall comply with the
electromagnetic interference requirements of Specification MIL-14181.

3.L.13 Sxplosion oroof. The system shall be deeigned to opsratiein an
explosive atmosphere without creating an ignition hazard.

3.&.lh Sensor tieuine field. The viewing field of each sensor shall include
a conical volume whose envelope extends at least b50 from the center line
of the cone axis.

3.L.1$ Sensor temperature. The sensor shall fW@iOfl Satisfactiri~ fie.nsub
Jetted to temperature between -65.W and 300°F over axtended periods.

3.L.16 Sensitivity setti For systems having sensitivity adjustnent, the
sensitivity of the insta d system shall not be less than that used in the
Phase I preproduction test under this specification. Sensitivity adjustments
shall be secured with a locking device and sealed with tamper-proof seals.

3.h.17 Internsl tiri~ Interml wiring of the control amplifier and sensore
shall be in accordance”with Specification MTLE-5hO0.

3.lI.I.8Hermetic seali~. The control amplifier and the sensore shall be
hermetically sealed or shall be made enviromnent-pruof by other suitable means.

3.IJ.19 Connectors. Connectors shall conform to the applicable performance
requirements of Specification MI14-26118Z.

5
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3.L.20 *. Relzys not enclosed in the control unit sha13 be in accordance
with Specification MIL-R-5106.

3.b.21 Design operating life and reliability. The system shall have an
operating life of at least 10CO hours without requiring removal for bsnch
servicing. As a reliability objective, less than two inflight failures per
100 service installations should occur per ye=.

3.k.22 Total ouerati~~. The system shall be designed for a minimum
total of@rat.inglife oi’10,OCO hours with reasonable servicing and replacement
of pints.

3.5 +.. ,~~. The syaterncomponents shall be marked
for identification in accordance with Standard MIIATD-130.

j.6.l llwihxd zone The following potential fire zones, and such other
zones as ney be detem.i~ed by the aircraft contractor, shall be monitored by
the sensors:

(a) Power sections and accessory sections of reciprocating engine
cmparbments.

(b) Compressor, burner, tailpipe (if necessa!y) and afterbmner
compartments or turbine engine installations.

(c) ACC.SSOW sections of turbine engines, if flamrable fluid system
cor:pone,.ts and socrces of i~nition are both present.

(J) EnfilleCampa,.tmentsof rocket engine installations.

(e) Al~lli.aryp~~$erpl~nficompartments if nOt nO~ally Occupi*d.
(f) ,Co!,,partm.ntscontaining electrical or electronic eo.tiipnentin the

vjcinity of cordwstible.s where such compartment are not normally
occupiei.

3.6.2 ;.~.~. Sensors shall he located and aimec!to provide
complete optical coverage of sources of combustibles such as fuel and hydraulic
fluid conponc?nts,and sources of ignitior,such as electrj.calequipment, where
the proximity of these and other sources of combustion and i~nition may be
p3t8ntiSl sowces of fire. The selected locations shall.also comply with the
foi’lowing requirement.

(a)

(b)

(c)

Sensors shall be located to view ihe paths of most probable flame
tra~,el,ificludingair exits from ptential fire zones.
Sensors shall be located out of the ,patheof normal exhaust gases
and ehall.not.be located j.npsitions where ambient temperatures
may excesd the a]lewable opar2ting temperature of tha sensors.
Sensors shall not be rmuntcclon hot engine parts nor in any
manner that wi11 interfere with the ready repair or”replacement
of the anai.fie,and shot.]b positioned to evoid facing into
dim%t sunlisht.

f,
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(d) Sensors shall be located to mirdm.izethe probabilityof damage
dti ng engine removaland other aircraftmaintenance.

3.6.3 Accessibi.lit.y.ComponentsshalI be located to facilitate repair,
replacementand test, preferablywithout the use of special tools or the
movement of other parts of the airplane.

3.6.L Fire-resistance. Connectors,clamps and wiring located within potential
fire zones shall be capabb of withstandinga temperatureof 2@30°F for at
least 5 minutes.

Safet uiri . All cOwc- shall be securedby safety wire or by
~“%abl-ns.

3.6.6 Electfic and electroniccomponents. Except as modified herein,
installat~ponents of the systam shall be In
accordancewith tbe applicable requirementsof SYC ificationsWIL-E-70S0 and
MI1-I-S700,respectively.

3.6.7 The installationof all wiring of the system shall be in
accordances SpecificationMIL-w-5088. Wiring to the sensors shall be
clamped at intervalsnot exceeding8 inches, and shall be so installedas to
tinlmize the passibfiityof chafing and the affects of vibration rssonance of
the gengors. Wiring in potential fire zones shall be protected to withstand
a 20CO% fire for a p?riod of 5 minutes without tipairing tha fire detection

%%g%%; t%% !&A.
be isolatsdas r~uirsd to preclude false signals if

3.6.8 Circuit breaker. A separatecircuit breaker shall be provided for
the exclus~ve use 01 eacl fire warning system. The electricalpower shall be
guppliedfmm the essentialbu9. Testing citiuits need not comply with the
foregoing requirement provided that failure of the testing circuit till not
impair the ability of the system to detect and signal a fire.

3.7 Submittalof data. Prior to the initial installationof the fire
warning system,and after any changes to the engine or mcelle that may affect
the oparationof the system, the contractorshall submit to the Bureau of Naval
Weapons, for review and concurrence,the design data listed below. The
contractorshall aleo specificallyindicateany proposed deviatiom from
this specification.

(a) Iacation of control units, warning signals and test switches.
(b) A sketch of the sensor locationsin relation to enginss, firewalls

and shrouding,and showing the field of optical coverage of each
sensor.

(c) Estimatedmaximum temperatureto which each sensor will be
subjetted durin aircrafto erations.

(d) Estmnatedwaigh~ of the $ys?em a“d major cc.nqmm.ts therof.

7
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3’8 ‘-high gra e azrcr t
All details of workmanshipshall be in accordancewith
practice.

It. QUALITYASSUIWCE PROVISIONS

L.1 Inspectionres~nsibility. The suppfieris resmnsible fOr the pfia~me
.x”all i“spectio”requirementsas specifiedherein. Mcept as othefise
specified,the suppliermay utilize his own or any other inspectionfacilities
and servicesacceptableto the Government. Inspectionrecordsof the examimtlon
md tests shall be kept completeind availaklntO the ~ver~ent as s~cified
in the contractor order. The Govermnemtresexves the right to perfozmar.y
of the inspectionsset forth in the specificationwhere such inspections
are deemed necessaryto assurethat suppliesand servicesconformto prescribed
requirements.

lJ.2 ,Olassificationof tests. The inspectionand testingof fire warning
systeminstallationsshallbe classifiedas follows:

(a) Reproduction tests (~.3)
(b) Acceptancetests (h.fI)

11.3 Preproductiontests. The preproductiontests shall consistof Phase I
and Phase II prepmduction testing.

&.3.l Phase 1. For purposesof tNs specification,Phase I preproduction
tests are those test accomplishedon samplessubmittedby the fire warning
systemmanufacturerto demonstratethe suitabilityof the systemwith respect
to designand environmentalrequirementsof this specification.

L.3.1.1 Test re rts. Unlessotherwisespecified,the Fhase I preproduction
tests sha~ted at the s.”ppliersplant under s“pe.rvisicmof the
Govermnentinspector. The suppliershall furnisha test report,in duplicate,
showingresultsof Phase I tests performedand shall indicatetie test results
associatedwith each applicableparagraphof lJ.6.lthrough11.6.5and 14.6.9
throughIJ.6.31.The report shall includea listingof all componentssuccessfully
tested,showingnome~~ture and part numbers. The test reprt shallbe
deliveredto the GovernmentInspectorfor endorsementand transmittalto the
Chief of the Bureau of tiavalWeapons, Departmentof the !Javy,Washington25, D.C.

&.3.l.2 Fhase I tests. Phase I pueproductiontests shall corsis.tof all tests
specifiedin 4.6.1 throughL.6.5 and b.6.9 throuEhL.6.31 under ‘iTestmethods.”
The testsshall be conductedconsecutively?n the order listed,and nfter the
tests have been initiated,furtheradjustmentsto the system shall not ke ~rmitted.

h.3.1.3 Failureoi test sample. If darnaxsto any componentQccurs dvrin& the
Phase I preproductiontest to render the compnnentinoperative,that component
shallbe replacedand all prior testingwhich involvedsatisfactoryoperation
of the failedcomponentshall be repeated. A false alarm signaloccuring

8
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during any of the tests shall disqualifythe compnents from fwther testing.
Repeat tests followiw a false alarm signal will be authorizedonly if the
supplier presents satisfactoryevidence that the cause of fall~e has been
suitably remedief.

~.3.l.h Waiver of Phcse I p eproductiontests. FIISSeI preprod~ction tests
will not be required on subsequentorders from previous suppliersof fire
warning systems, providedthe product or processeshave not been changed, and
a certified statementto thst ef-feetis furnished.to the prvcuring activity.
The certified statementshall list the name and part number of each component
for which Phase I preproductionapprovalwas previouslygiven, and ehall
reference the let ter or letters of previous approval. In conducting Phaw I
preproductiontests, it is not intended tbst any test be performed if compliance
with the requirementsof this specificationcan be shown by a test previowly
conducted under terms of this specification. However, the prvcuringactivity
reserves the right to require performanceof any of the tests”at any time it
is considerednecessary to determine conformanceof the product ti this
specification.preprnductiontests or cefii.ficatesof P~~OUS comp~ance am not
requiredfor procurementof component as spares or supply items.

~ .3.2 Phase 11 For purpoeesof this specification,Fhase II prepmduction
tests a-”tests conducted to demonstratethe suitabilityof the system
for a prticular aircraft installation. Phaee II tests shall be conducted
on the first aimraft having a new design of the warning system installation,
and shall include tests of &.6.6, L.6.7,”)4.6.8and k.6.32 under ‘Teat methods.”

b.3.2.l A~. In the procurementof fire warning system
installations,the Government regerves the right to reject any installation
submitted for Phase II preproductiontesting when the componentsthereof hsve
not been tested and approved ander the requirementsof Phase I prepmduction
tests.

b.b Acceptance tests. Acceptancetests shall consist of component individual
teste~n individualtests,

~.&.1 Component individualtests. Each componentof the system eubmitted
?Or acceptance under contract s
11.6.5’.

hall be subjectedto the tests of b.~.l through

h.~.2 Installationindividualtests. Each installationof a fire warning
system m s,?anplane shall be subjected to the tests of L.6.6, 11.6.7and L.6.8,

)4.5 Test conditions.

k.5.l Ambient conditions. Unless othemlse specified,all tests shall be
conducted at an atmosphericpressureof approximately29.92 inches of mercury
and at an ambient tem~rature of approximately75°F. Allowance shall be
made in the test reports for any substantialdeviationfrom theee values.

9
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b.5.2 Operation during tests. Unless otherwise
shall be ousrated under stand6y conditi~ns d.urim

specified, the system
the tests, with rated inpat

pmer applied. An alarm signal in the tests shall be indicated by illumination
of two i!S 25231-313 lSMpS. The I.ampeshall be connected in parallel direct
to the control unit, without the use of an external relay.

11.5.3 Standard test flame. Flame tests shall be conducted with a standard
flame produced by burning JP-L fuel conforming to Specification !iIL-J-562L,
or 100 octane gasoline conforming tu Specification MIL-G-5572) in a flat
pan havinE an inside diameter of 5 inches and a depth of at least 3 incheg.
Unless otherwise specified,the air flow over th~ psn shall not sxceed 3.0feet
per second. Unless otherwise specified, the sensor shall be “aimed at the
base of the flame and shall be ~8 inches from the flsme. The temperature
of the sensor during exposure to the flame shall correspnd to the msxinnm
ambient temperatme for which appzmval is requested.

L.5.11 TJnvironmentaltest ~ . In perfonni~ the envir~mr,entaltests
Of k.6.19 through L.6.26, the system shall be operated at standby in accOr*nce
with I.i.5.2. The system used for the test of &.6.19 shall be used in the
following tests throu&h 11.6.26.

b.6 ~.

lJ.6.1 Examination nf ~. Each componsnt of the ~~stem shall be
examined to determine co”nform.antewith this specification with respect to
materials, workmanship and marking.

L.6.2 Res nse time. Each sensor shall be exposed to tt,etest flame as
described~d an alarm shall occur in not more than 5 seconds. The
flame shall then be blocked off and the alarm shall clear in not more than
5 seconds. -~or acceptance testing, a suitable colored light may I,eused in lieu
of the st2ndard flame test.

L.6.3 Control unit adiustmen~ Each control unit shall be tested to determine
that its respond and reset points are within the manufactursrrs design limits.

L.6.L Insulation resistance, Each sensor and control unit shall be subjected
to an insulation resistance test applied at 200 volts IJ2for 5 seconds between
all electrical circuits cannected together and the metal case. The insulation
resistance shall be not less than 5 megohms. This measurement shall not he
made to circuitswhere the test potential will appear across windings,
resistors, capacitors and similar elements.

L.6.5 Dielectric test. Fach sensor and control unit shall be subjected to
a test potential between electrical circuits and between electrical circuits
and the metal czze. Sxcept as specified in ~.6.5.1, the test petential shall
be a sinusoidal v~ltqe at a commercial frequency with an rms velue of five
times the maxtium ci.rcuit voltage. The potential shall start from zero and
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shall be increasedat a uniform rat% to the test value. It shall be maintained
at this value for 5 seconds,and then reduced at a uniform zero. These tests
are intended to insure proper electricalisolationof the circuit comjxxents,
and should not be applied to circuits where the patentialwill appar across
windings, resistors,capacitorsor similarcomponents.

h.6.5.1 Alternate dielectrictest. Hermeticallysealed compnents shall be
tested at 200 volts nns. Circuits that operate at potentialsbelow 15 volts
shall not be subjected to dielectric tests.

11.6.6 Examinationof installation. Each fire warning system installation
shall be examined to determinecompliancewith the installationand functional
requiraents specifiedherein.

11.6.7 Resistance, The rwistance of each installedcircuit shall be checked
to verify that it complieswith the specifiedvalue.

II.6.8 Continuity. Each installedfire warning system shallbe checked for
continuityand operationalreadiness,as evidencedby actuationof the fire
warning signalswhen the system integrity test is made.

h.6.9 Power variationtests. Flame tests in accordancewith b.5.3 shall be
conducted under the input power conditionsspecifiedin li.6.9.1or k.6.9.z.
In each case, an alarm shall occur in not more than 5 seconds after exposure
to flame, and shall clear in not more than ~ seconds after removal of the flame.

h.6.9.1 IX input systems. For systemsope!=ti~ on ~ Pwer, the fl~e
applicationand removal tests shall be conductedwith input voltages of 22,
28 and 29 volts.

~,6.9.2 AC input systems. For systems operatingon AC power, the flame
applicationand removal %ts shall be conductedwith each of the foIlowing
combinationsof input voltage and frequency:

a. 115 volts at LOO cps.
b. 121ivolts at 380 CPS.
c. 102 volts at IJ20Cps.

L.6.1O Saturation test. The sensor shall be mounted approximately3 inches
above the center of a flat pan, 2 feet in diameter, containing JP-h fuel or
100 octana aasoline to a level 1/8 inch from the bottom. The fuel shall be
ignited by a source that cannot be detected by the sensor. An alarm shall occur
in 5 secondsor less, and shall not clear while the sensor is exposed to this
test for a period of one minute.

L.6.11 Repeat respmse test. The sensor shall be exposedto the flame test of
&.5.3 for a period of one minute. The flame shall then be blocked off. Within
5 seconds after the slam has cleared, the sensor shall again be exposed to the
flame andan alarm shall be signalledin 5 secondsor less.

n
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14.6.12 Partial extinguishmenttest. The flame test of k.5.3 shall be applied
for a period of 30 second5. The test flame shall then be masked so as to o

reduce its effective area by approximately50 percent. The alarm sigml shall
not clear. After an additioml 30 seconds, the flame shall be removed entirely,
and the al.mm sigml shall clear in 10 seconds or less.

L.6.13 ~ .+- irasi.s.The eystem shall be operated with the maximum
nwnber of seneore for which it is designsd. One sensor shall be eubjected to
the flame tests outlined below, while all other‘censorsare kept completely
shielded from light. The standazd flame test of ~.5.3 shall be perfommed,
except that the viewing distance shall be 36 inches. The test shall be conducted
with the exposed sensor abed at each of the following viewing angles, measured
from a reference line between the sensor and the flame center. The sensor
ehall not be rotated about its viewing axis in the tests. In each test, an
alarm signal ehall occur in 5 seconds or less after expesure to flame.

Horizontal (degrees) Vertical (dsgrees)
1

, 0 +L!i
:: 0 -1&
c. +b$ o

I d. -IL5 o

h.6.lh Sensor heat resistance. With the system operating at etandby, one
sensor ehal1 be subjected to a temperatureof 20000F for two periods of one
minute each. In the last IO seconds of each !mriod, the flme teet of b.5.3
shall be applied ad an alarm shall occur in 5 seconds or less. After each
period, the flame shall be masked and the alaxm shall clear in h5 seconds or
less. The test flame of ~.5.3 shall again be applied after the clearing fol-
lowing the second period, and an alanm shall occur in 5 seconds or less. Artifi-
cial means of coding the sensor shall not be used. A false alarm occurring
during this teet shall constitutefailure of the system. o
h.6.15 Sunlight rejection. With the system operating at standby, one sensor
shall be reposed to the d~rect rays of sunlight for a period of 30 seconds.
The sunlight shall not pass through a window or filter, and shall be tithin b5
degrees of the zenith. The illuminationshall be ~,000 foot-candlesor greater,
measured with a ~ght meter facing Into the sun. No alarm shall occur.

h.6.16 Subdued sunlight reje&tion. The test of h.6.15 shall be rspeated,
except that light intensities of 10 and 20 foot-candlesshall be used.

11.6.17 Fault in conductor.With the system operating at gtandby, the integrity
test switch shall be actuated and the warning lighte shall illuminate. The
test switch shall be rsleased. Each sxternalconnection shall be grounded in
turn to the control unit case and to the external ground lead, and a warning
signal shall not occur. Each external wire ol-the system shall be individually
dlscomected and a warning signal shall not occur.

b.6.18 ~dio interference tast. The system shall be tested to determine
confomwmce with the rsquirsmentsof SpecificationMIL-1-6181.
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~.6.V High tsmprature test. The system shall be subjetted to the high
tem rature test o SpecificationMIL-E-5272,Roced- ~. The fl~e test
of ~5.3~mar the =mnpletionof the high tempmt.ure test
while the systsm is kept at the high tsmp%rature.

14.6.2T3low temlle.rature test. The system shaLI be subjected to the low
tan erature test of S~cif icationMII.-E-5272,fiOced~e 1. The fl- test
of ~.5.3 shall be wrformed near the completionof the low temyrature test
while the system is kept st the low temp=ature.

k.6.21 deandrtea of climb test. The ayetam, while operating
at standby, ehall be mbjectcd to a presswe that is varied from noztnsl
atmosphericpressue tu an altitude pressure equivalent to 80,000 feet, at”a
rate of not lass than 20,0C0 feet per minute. The system shall be maintained
at the 80,000 foot altitude pressure for a period of h8 hours. The pressure
shall then be increased b sea level conditions. Sealed components of.the
system shall not leak as a result of exposure to this prsesure. The resistance
to leakage shall be demonstratedby subjectingtbe sealed portions of the
aysten to the immersion test of Specification !IIL-E-5272,Pmcadure 1.

L.6.2S ~ The gystem shall be subjectedto the same test
as outlined in L.6.21, except that the rabe of pressure variation need not
bc.as specifiedtharaln and the pressure shall be maintained at an altitude
pres3ure equivalent to minus 1000 feet.

k.6.t3 ~. The system shall be subjectedto the rain test of
SpecificationlUL-E-5272,Procedure II. The rain test shall not be required
for components that have been subjetted h the immersion test of II.6.21..

11.6.211~. The system shall be subjectedto the vibration test
of SpecificationMIL-E-5272, ProcedureXII, except that a value of plus or
minus 15g shall be sub$tituted for the plus or minus 10g acceleration.

IJ.6.25 ~. Componentsof the SYStan which are to be installed
in exposed portions of the aircraft shall be subjectedto the salt spray
test of SpecificationMIL-S-5272,ticedure I, fOr a periOd Of 50 hOu~.

L.6.26 ~. The system shall be subjectedto the humidity teet of
SpecificationMIL-E-5272,Procedure1, except that 5 cycles shall be performed.

~.6.27 ~ The sptem shallbe subjectedto the fungus
resistance test of SpecificationMII,-E-52?2,Procedure 1. The fungus tagt
may be waived providingthe manufacturercertifies that all componentsof the
fire detector system are made of non-nutrientbase materials.

IJ.6.28 ‘fueland oil ~. The sensor shall be $horoughlyimmerssd
in 100 octane gasoline c0nf0rmin2to SrmcificatiOnMIL4-5572 at rOom
temperature,and then allowad to drain for one minute. The sensor shall then
be thoroughlyiwnersed in oil conformi% to SpecificationMIL-L-78o8, and
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removed and allowed to drain for one minute. Ho cleaning other than the

drainage specified above shall be permitted. The flame test of b.5.3 shall
then be psrformed and an alarm shall be signalled in 5 seconds or less.

lJ.6.29 ?wlosion t~. The sensor shall be subjected h the explosion test
of Specification lfIbE-5272, Procedure IV. This test may be waived providing
the manufacturer furnishes the Bureau of Naval Weapons with a certified
statement to the effect that the components have been made explosion proof
b~ suitable sealing and that exposed surface areas will not reach a temperature
over 390°F under any combination of tests required by this swcification.

IJ.6.30 we test, The system shall be operated for 1000 hours, either in
one continuous period or in 20 periods each consisting of 50 hours oFeration
and 3 hours cooling. At the completion of ihe lCOO hours, the s~ystemshall
be subjected to the flame test of b.5.3. b alarm shall occur in 5 seconds
or less after exposure to the flxme, and shall clear in 5 seconds or iess
aft r emoval of the f~ame. wing Fe p rio$a ~~peration, the sensor shall
be ~ep~ n an ambient empera ure o at ?eas 3 ,

lL.6.31~ .4tthe conclusion of the tests OP li.6.19
thm~h 11.6.30,each compon~nt of the system shall b.edisassembled to the
extent practicable and shall be inspected. Any evidence of major deterioration,
corrosion or excessive waar shall be cause for rejection.

11,6.32 Fli@ht d~ The ?ollowinE tests shall be performer dwing
the flight demonstration of the airplsne to vex that the fire warning system

.

will rot indicate a fslse ~rg unaer various rlight operating conditions,
with snw combination of atmospheric conditions that msy be encountered: o

(a)
(b)
(c)
(d)
(e)
(f)

(g)
(h)

(i)
(j)

[!)

Engine start. ‘
Quick wxnn-up to maximum allowable temperature.
Ground run-up to full cower.

?“‘T* -off. -
!Xillh~ power climb from takeoff (and maxj.mm thrust).
Level flight at full mjlitary power (and maximum thrust)
at service ceiling and below 20.000 feet.
Fropellor feathering, if appli~~bl~.
Engine restart duriog flight, at minimum allowable airspeed
(if permissible).
Landing roll with maximum allowable rsversed-thrust operatiom
Dive from service ceiling under conditions simultaneousIy resulting
in both maximum increase in ambient air and airplane epeed.
The change shsll be accomplished in minimum practicable the,
starti~ fmm low speed cordiitions.
l.!issedap roach or go-around after 10

‘!Flight WI h airplane tail facing into?d”%’zs%’?h”
li.7 The fire warming system installation of one
of the first complete experimental or production aircraft will be subject to
inspection by an engineering representative of the Bureau of Naval Weapons
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for conformance with the requirements of this specification. It is expected
that this inspection will be conducted at the aircraft contractor’s @ant
concurrently With similar engineering inspections of other systems of the
aircraft.

14.8 Satisfactory Performance. Failure of any c~mponent being tested to
meet the requirements of any specifi~~test, or occurrence of a false alarm
during any test, shall constitute fa=fire of the component.

5. PREPARATION FUR DELIV2RY

5.1 Application. The requimnents of Section 5 apply only to system
components that are purchased directly by or shipped directly to the Government.

5.2 Preservation and packaging.

5.2.1 Level A men this level is s~cified, components of the fire warning—.
system shall be preserved and packaged in accordance with Specification
MILF-7936. Unit packaging of control units and sensors shsll be in accordance
with Method IId under Specification NIbP-116, using a container conforming
to Specification MIkU-6055. 411 other corn nents shall be packaged in accord-
ance with Method HI under Specification MI%-J16, using a *LA-6055 container.

5.2.1.1 Non-mixi~ of components. Unless otherwise specified, interior
packages shall contain items of only one part number.

5.2.2 b=el C. Mhen this level is specified, the above components shall
be preserved and packaged in accordance with standard commercial practice.

5.3 I?@@22.

5.3.1 kvel A and B. When level A or level B is specified, packaged items
shall be packed for overseas or domestic shiwent, respectively, in accordance
with Specification MIL-P-7936.

5.3.2 level C. When this level.is specified, fire warning systerncomponents
shall be prepared for shipment to comply with standard commercial regulations.

5.A Marking. Narking of interior and exterior containers shall be in
accordance with Specification MII.-F-7936.

6. NOTES

6.1 Intended use. Fire warning systems covered by this specification
are intended for use in engine spaces or other normally unoccupied compartments
in aircraft whers the presence of combustible fluids presents a mtential fire
hazard.
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6.2 Orderim data. Requisitions,contracts and orders should refer to the
title, number and date of this specificationand should state the levels of
packagingand packin& desired.

6.3 Prepmduction tests.

6.3.1 Authorizationfor Phase I rm=productiOntests. ~~ntiact~ers Pla~i%
to conduct Phase I preproductionte5ts should notify the cogniaant Ciover.mnent
inspectionoffice sufficientlyin advance to permit arrangingtt.erequired
inspectionsupervision.

6.3.2 Phase I Dreum duction tests. In the case of Phase I preproductionte9ts,
written notice of approval or Uisappruvaltill be given to the fire warning
system manufacturerby the Bureau of Naval Weapons.

6.3.2.1 &l\eration after aDDrOval. If any alterationin material or construction
of a component is made after approval of the test, the manufacturer should
irmnediatelvmtif~ the Bureau of Naval Weapons, outlining points of similarity
and differencesbetween the approved and the altered com~onent. supplementary
tests will be required at the option of the Bureau of Naval Weapons.

6.3.3 Da~ ests. In the case of Phase II preproduction
tests,written notice of approval will be given to the aircraft prime
contractorby the Bureau of Naval Weapms.

6.3.L ~ on testi. Requests for informationpertainin~ to the
Phase T or Phase II preproduction tests should be addressed to the Chief of
the Bureau of Naval Weapns, Departmentof the Navy, Washington 25, D.C.

6.3.5 -r .7 P~.
,.

Under the conditions specified
in b.3.1.b, Phase I preproductiontests may be waived.

PATI?IITNOTICE: When Government drawinge, s~cifications or other
data are used for any purpose other than in comection with a
definitelyrelated Governmentprocurementoperation, the United States
Government thereby incurs no responsibilitynor am obligationwhatsoever;
and the fact that the Government may have formulated,furnished or in
any way supplied the said drawings, specificationsor other data is
not to be reGarded by implicationor otherwise as in any manner licensing
the holder or any other person or corporation,or conveying any rights
or penni5sion to manufacture,use, or sell any patented invention that
may in any way be related thereto.

-— ———..—
.- .-, . ..

1.6

. .

Downloaded from http://www.everyspec.com



●
)

I

I

I

I

I

ITANDARD\ZAT\ON DOCUMENTIMPROVEMENTPROPOSAL I OMB APPtOVti
N. 77.R?. <

m . . .- . . . . .

1STRUCTION5 TII. purpo. e .[ lhi. lonn 1s t-a solicit beneficial Comm.nte which will help .chi.v. PrOcurO-

ent .[ s.it.ble products at renson.ble cost ..d minimum del. y, or will .Iher’Wi.. enhance .s. of the document.

.D contracto r., g.venment activities, or m.n.f.cturers{ v.ndor. who are prospective supplier. of the product
e invited to submit .ommmts to the Scwemme. t. Fold . . line. . . reverse side, st.ple in come,, .nd send to

.ep.ri.g activily. Comments submitted . . this form d. not c.n.tkute or imPIY .uth.riz.ti.n to waiv. any
xtion .[ the referenced document(s) or to amend c.ntr.ctu.l requirements. Att.ch any pertinent data which

ay b. of use in improving lhis document. If there are .dditi.. ai paper., .tt.ch t. form and pl.ce bath in m
,velope addressed to prePari. g activity.

CUMENT IDENTIFIER 8u0 TITLE

ME OF ORGANIZATION AND ADORE% CONTRACT NuIAOER

MATERIAL PROCURED UNDER A

001 REC7.0v ERwMsNT”cONTnAc T ~*u.cONT. Ac7

Hk5 ANY PART OF THE DOCUMENT CR EAT ED PROBLEMS OR REQuIRED INTERPRETATION IN PROCUREMENT

USE1

. . .,”, PA RAG R.*” NUMBER . . . WOR., N..

. . *Eco”MENc..,, eNs *OR Conmsc,,.. THE 06 FICIENC8.,

COMMENTSON ANY DoCUMENT REQUIREMENT CONSIDERED TOO RIGID

1S THE DOCUMENT RESTRICTIVE?

D “,$ n .0 P1,W...,, MI M*.”.,?>?>

WEMARKS

aMITTED DV fP,int.d., VP.d. u+. Wdddr... -OPCIO..1) TELEPHONE No.

OATE

./-

●
)

DD, fl,,1426

Downloaded from http://www.everyspec.com


