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14 September 1962
MILITARY SPECIFICATION

FIRE WARNING SYSTEMS, AIRCRAFT, RADIATION
SENSING TYPE; TEST AND INSTALLATION OF

This specification has been approved by the Burgau
of lNaval Weapons, Department of the Navy.

1. SCOPE
1,1 Scope. This specification describes the requirements for the design,

manufacture, testing and installation of radiation sensing (surveillance type)
fire warning gystems for use in aircraft.

2, APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of imvitation
to bid, form a part of this specification to the extent specified herein:

SPECTFICATIONS

Military

MIL-P-116 Preservation, Methods of

MIL-W-5088 Wiring, Aircraft, Installation of

MIL-E~5272 Envirommental .Testing, Aeronautical and Associated
Equipment, General Specification for

MIL-E~-5L00 Electronic Equipment, Aircraft, General Specification
for

MIL-G-5572 Gasoline, Aviation: Grades 80/87, 91/96, 100/130, 115/1LS

MIL~J-562L Jet Fuel, Grades JP-3, JP-L and JP-5

MI1-D=-6055 Drums; Metal with Removable Head, Reusable Interior,

' Shipping

MIL-R~6106 Relays, Elecirical, Aircraft, General Specification for

MII-I-6181 Interference, Controlled Requirements, Aircraft
Equipment

MIL-Z-7080 Electric Equipment, Piloted Aircraft, Installation
and Selection of, Gensral Specification for

MIL-P-7936 Parts and Equipment, Aeronautical, Preparation for

Delivery

MII-I-8700 Installation and Test of Electronic Equipment in
Adrceraft, Gereral Specification for
MIL-C-26082 Connectors, Electric, Circular, Minlature, Quick

MIL-D-70327

Disconnect
Drawings, Engineering and Associated Lists

I FSC-63k0
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STANDARDS

MIL-STD-130 Identification Marking of U.S. Military Property

MIL=STD-L11 Aircrew Station Visual Signals

MIL-STD~70L Electric Power, Aircraft, Characteristics and
Utilization of

M5 25231 Lamp, Incandescent, Single Contact, Miniature
Bayonet Base, T-3-% Bulb

MS 33586 Metals - Definition of Dissimilar

PUBLICATION

Air Force-Navy Aeronautical Bulletin

Ro. 1u3 Specifications and Standards; Use of

(When requesting any of the applicable documents, refer to both title
and number. All requests should be made via the cognizant Goverrnment inspector.
Copies of this specification and other unclassified specifications and drawings

——miad el T —~ 5 i mans 3 ™ 5
required by contractors in cemngction with specific precurement functions

should be obtained upon application to the Commanding Officer, Naval Supply
BDepot (Code CDS), 5801 Tabor Avenue, Philadelphia 20, Pennsylvania. All
other documents should be obtained from the procuring activity or as directed
by the contracting officer.)

3. REQUIREMENTS

3.1 Preproduction testing. Prior to beginning production installation
of fire warning systems, preproduction tests shall be performed. (See }.3)

3.2 Components. The fire warning system shall consist of optic sensors, a
control amp%i?ier, warning signals, a test circuit and necessary wiring. The
term "system” as used in this specification shall refer to the fire warning system.

3.3 Materials and parvs.

3.3.1 HMetals. Metals shall be corrosion-resistant or shall be suitably protected
to resist corrosion and electrolytic action for the life of the equipment.
Dissimilar metals, as defined in Standard MS 33586, shall not be used in

direct contact with each other.

3.3.1.1 HMagnesium. The use of magnesium and its alloys shall be avoided if
practicable, and its use where necessary shall bLe subjeet to approval by the
Bureau of MNaval Yeapons.
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3,3,2 Nonmetals. All nonmetals shall be moisture resistant, shall not
ke e L ol ey

support fungus growth and shail noi be adversely affecied DY wWealnsriig,
aircraft fluids and témperature extremes,

3.3.3 Selection of materials and parts, Specifications and standards for
necessary materials and processes not specifically designated herein shall be
selected in accordance with the order of precedence set forth in ANA Bulletin
No, 143. AN or MIL standard parts shall be used wherever they are suitable
for the purpose.

3.3.3.1 Materials. Materials shall conform to the applicable specifications
in conformance with Specification MIL-E-5400.

3.3.4 Ilnterchangeability. All parts having the same manufacturer's part
number shall be directly and completely interchangeable with each other with
respect to installation and performance. Changes in manufacturers!' part
numbers shall be governed by the drawing number requirements of Specification
MIL-D-~70327.

3.3.5 Ueight. Weight shall be kept to a minimum consistent with other
requirements of this specification.

3.4 Degign requirements.

3.1 Function. The system shall produce an alarm signal when exposed to
radiant energy (non-thermal) emitted by a flame.

3.,Lk.2 Flame detection characteristics. The system shall indicate fire
within 5 seconds after exposure to the standard test flame described herein.
No alarm shall occur as a resvlt of exposure to steady or intermittent sources
of extraneous radiation such as steady or chopped sunlight, hot engine parts
or grtificial lighting, or any other arbient light that may exist within an
enzine space.

2.4.3 Detection capability. The system shall signal an alarm when operating
with the maximum design rmumber of sensors, and only one sensor is subjected to
the flame, The detection cepability shall not be adversely affected By accum-
lation of contaminants that may be encountered in normal aireraft operation,

3.b.h Automatic repeatability. Within 5 seconds after signal clearance,
the system shall be capable of signalling a re-ignition of the flame, without
requiring manual resetting. ’

3.L.5 Abnoxmal flight conditions. The system shall be capable of continuing
operation during abnormal flight attitudes, rapidly changing altitudes from

sea level to Q0,000 feet, 95% relative humidity, temperatures varying between
-659F and 180°F, contaminating atmospheres, 15g accelerations and other
conditions which may be encountered during take-off, flipht, landing or
servicing the aircraft.
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3.L.6 Prevention of false warnings. The design and installation of the system
shall be such as to prevent the occurrence of false fire warnings resulting
from f1light operations, environmental conditions, damage to components of the
system, or loose comnections.

3.4.6.1 Flight conditions. A false warning shall not occur as a result of
abnormal flight conditions, as described in 3.L.5.

3,h.5.2 PFault in system. A false warning shall not occur as a result of any
4
conductor of ths system accidentally becoming broken, grounded or disconnected,

35
or contacting another conductor of the system.

3.h.6.3 Voltage variations. A false warning shall not result from transient
voltage conditions, as specified in Standard MIL-STD-70L, or from any intermittent
voltage between O and 12h volty for AC powered systems, or between 0 and 29

A Ry e W ER e s 2£10

volits for DC powered gystems.

3.4.7 Fire warning signal. The system, when actuating, shall illuminate &
legend-Type warming signal showing the word "FIRE" in bold red lettering at
least one~half inch in height. The signal shall conform to Standard MIL-STD-L11

and shall be located in the direct view of the pilot and copilot.

3.k.7.1 4&dditional warning sigpal. In those aircraft where a crew member

other than the pilot or copilot is responsible for the fire emergency procedurse,
the fire warning signal shall be located in the direct view of that crew
member, and a master warning signal shall be provided for the pilot and copijot.

3.4.7.2 Lamps. Where light signals are used for fire warning, each signal shall
include two M5 25231-313 lamps, or two other MS or AN lamps of equivalent
wattage, in a parallel circuit., During the fire indication, the lamps shall

be operated at rated current.

341.7.3 Zone indication. Vhere more than one fire warning signal is provided,
each signal shall indicate the specific engine or compartment in which ihe
fire occurs, and shall be marked in eccordance with Table 1 of Standard MIL-

arn_}11 Ml fimem 3 el e 3 3 3
8TD-E11. The fire warning signals shall differentiate beiween fires in

different zones of the same power plant when the crew's emergency procedure
differs depending upon the zone involved.

3.4.7.0 Alamm verification. Crew members shall not be required to operate

a test switch to verify an alarm.

3.h.7.5 i inguishins 3 » In those aircraft where a fixed fire
extinguishing system is installed, the fire warning light shall be incorporated
in the fire emergency control handle serving the zone or area associated with
the particular fire warning light, The fire warning light shall conform to the
requirements of 3.L.7 through 3.k.7.L,
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3.4.8 Dimming. Warning light dimming shall not be used.

3,149 Test provisions. A test switch shall be provided in the immedigte
vicinity of each fire warning signal to permit inflight and ground check of
the continuity of the electrical circuits. Operational readiness shall

be shown by actuation of the warning signal when the test switch is
operated.

3.4.10 Supply powsr. The system shall comply with applicable requirements

of Standard MIL~STD-70L :and shall give specified performance as stated in L.6.9.
Nominal input power shall be 28 volts DC or 115 volts, LOO cycles per second,
single phase.

g LlllEas B2

3,L.11 Abnormal voltage protection. The system shall be capable of accepting
input voltages below 102 volts AT or 17 volts DG, as applicable, without being
damaged, and shall automatically resume operation when the input voltage
returns within operating limits. If transistors are used in the system,
protection shall be incorporated to prevent damage by 200 volts rms voltage
transients of 50 milliseconds duration or by 56 volts DC voltage transients

of 50 milliseconds duration, as applicable.

b lectromagnetic interference. The system shall comply with the

ot.12 [») I T 1
lectromagnetic interference requirements of Specification MII-I-6181.

tz)

3
e

3.Lk.13 Explosion proof. The system shall be designed to operate in an
explosive atmosphere without creating an ignition hazard.

3.L.1Y Sensor viewing field. The viewing field of each sensor shall include
8 conical volume whose envelope extends at least LSO from the center line
of the cone axis.

3.4.15 Sensor temperature. The sensor shall function satisfactorily when sub-

jected 1o temperatures between -85°9F and 3000F over extended periods.

3.L4.16 Sensitivity setting. For systems having sensitivity adjustment, the
sensitivity of the installed 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 sealsd with tamper-proof seals.

3.4.17 Internal wiring. Internal wiring of the control amplifier and sensors
shall be in accordance with Specification MIL-E-5L00.

3.4.18 Hermetic sealing. The control amplifier and the sensors shall be
hermetically sealed or shall be made enviromment-proof by other suwitable means.

3.,4.19 Connectors. Connectors shall conform to the applicable performance
requirements of opecification MIL-C-26L82.
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3.L420  Relays. Relays not enclosed in the control unit shall be in accordance
with Specification MIL-R-6106.

3.4.21  Design operating life and reliability. The system shall have an
opsrating life of at least 1000 hours without requiring removal for bench
servicing. As a reliability objective, less than two inflight failures peT
100 service installations should occur per year.

3.:.22 Total operating 1ife. The system shall te designed for a minimum
total operating life of 10,000 hours with reasonable servicing and replacement

of parts.

3.5 Identification of product. The system components shall be marked
for identiiication in accordance with Standard MIL~STD-130.

3.6 Instajlatinsn reoud e .

3,6.1 Monitored zones. The following potential fire zones, and such other
zones as may be (etermined by the aircraft contractor, shall be monitored by

the ssnsors:

{(a) Power sections and accessory sections of reciprocating engine
compartnents,

{b) Compressor, burner, tailpipe (if necessary) and afterburner
comgarimenis of turbine engine installations.

{c) Accessory sections of turbine engines, if flamrable fluid system
comporents and sources of ignition are both present.

(4) Engine compartments of rocket enpgine installations.
(e} Awniliary power plant compartments if not normally occepied.
() Compartments containing electrical or electronic enuipment in the

vicinity of combustibles where such compartmentgare not normally
occupied.

3.6.2  _locaetion of aesmsors, Sensors shall be located and aimeé to provide
complete oplical coverage of sources of combusiibles such as fuel and hydraulic
fluid gomponants, and sources of ignition such as electrical equipment, where
the proximity of these and other sources of combustion znd ignition may be
potantial zources of fire. The selected locations shall 21so comply with the
folloving requirements.

{a) Sensors shall pe located to view the paths of most probable flame
travel, including 2ir exits from potential fire zones.

(b) Senscrs shall be located out of the pathg of normal exhaust gases
and ghall not be located in positions where ambient temperatures
may exceed the allowable operating temperature of the sensprs.

(¢) Senscrs shall not be mounted on hot angine parts nor in any:
mannar that will ‘interfere with the rsady repair or'replacement
of the engine, and shall be pesitioned to avoid facing into
direct sunlight.

(\
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(d) Sensors shall be located to minimize the probability of damage
during engine removal and other aircraft maintenance.

3.6.3 Accessibility. Components shall be located to facilitate repair,
replacement and tesit, preferably without the use of special tools or the
movement. of other parts of the airplane.

3.6.h Fire-resistance. Connectors, clamps and wiring located within potential
fire zones shall be capabls of withstanding a temperature of 2000°F for at
least 5 minutes.

3.6.5 Safety wiring. A1l connectars shall be secured by safety wire or by
a suitable Tocﬁing means. .

3.6.6 Electric and electronic components. Except as modified herein,
installation of electric and electronic compenents of the system shall be in
accordance with the applicable requirements of Specifications MII~E-7Q80 and

MII~-I-8700, respectively.

3.6.7 Wiring. The installation of all wiring of the system shall be in
accordance with Specification MIL-W-5088. Wiring to the sensors shall be
clamped at intervals not exceeding B inches, and shall be so installed as to
minimize the possibility of chafing and the effects of vibratlion resonance of
the sensors. Wiring in potential fire zones shall be protected to withstand
a 2000°F fire for a period of 5 minutes without impairing the fire detection
ggggg%l%&%ggé tge%gg igg&%.he isclated as required to preclude false signals if
3.6.8 Cireuit breaker., A separate cireuit breaker shall be provided for
tho exclusive use ol each fire warning system. The elecirical power shall be
supplied from the essential bus. Testing circuits need not comply with the
foregoing requirements provided that failure of the testing circuit will not
impair the ability of the system to detect and signal a fire.

3.7 Submittal of data, Prior to the initial installation of the fire
warning system, and after any changes to the engine or nacelle that may affect
the operation of the system, the contractor shall submit to the Bureau of Naval
Weapons, for review and concurrence, the design data listed below, Tha
contractor shall also specifically indicate any proposed deviations from

this specification,

{a) location of control units, warning signals and test switches.

(b} A sketch of the sensor locations in relation to engines, firswalls
and shrouding, and showing the field of optical coverage of each
sensor.

{c) Estimated maximum temperature to which each sensor will be

subjected during aircraft og:;ations.
(d} Estimated weight of the sys and major components therof.
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3,8 WQrkmanshiE. 411 details of workmanship shall be in accerdance with
high grade aircraft practice.

L.l Inspection responsibility. The supplier is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified, the supplier may utilize his own or any other inspection facilities
and services acceptable to the Government. Inspection records of the examination
and tests shall be kept complete and availatle to the Goverrment as specified

in the contract or order. The Government resec:ives the right to perform ary

of the inspections set forth in the specification where such inspections

are deemed necessary to assure that supplies and services conform to prescribed
requirements.

L.2 Classification of tests. The inspection and testing of fire warning
system installations shall be classified as follows:

( (1.3)
( L)

a4

a) Preproduction tests
b) Acceptance tests (L.

a2
1 e e =2l

L.3 Preproduction tests. The preproduction tests shall consist of Phase 1
and Phase 11 preproduction testing.

Li.3.1 Phasa I. For purposes of this epecification, Phase I preproduction
tests are those test accomplished on samples submitied by the fire warning
system manufacturer to demonstrate the suitability of the system with respect
to design and environmental requirements of this specification.

L,3,1,1 Test reports. Unless otherwise specified, the Fhase I preproduction
tests shall he conducted at the supplier's plant under supervision of the
Covernment inspector. The supplier shall furnish a test report, in duplicate,
showing results of Phase J tests performed and shall indicate the test results
associated with each applicable paragraph of L.£.1 through L.5.5 and L.6.9

through L,6.31. The report shall include a listing of all components successfully
tested, showing nomedcnature and part numbers. The test report shall be

delivered to the Govermment Inspecter for endorsement and transmittal to the

Chief of the Bureau of Naval Weapons, Department of the Wavy, Washington 25, D.C.

L.3.1.2 Phase I tests. Phase I preproduction tests shall corsist of all tests
specified 1n L.&.1 through L4.6.5 and L.6.9 through L.6.31 under "Test methods.™
The tests shall be conducted consecutively in the order listed, and after the

tests have been initiated, further adjustments to the system shall not te permitted.

L1,3,1.3 Fellure or test sample, If damazz to any component occurs during the
FPhase I preproduction test to render the component inoperative, that component
shall be replaced and all prior testing which involved satisfactory operation
of the failed component shall be repeated. A false alarm signal occuring

B

. .
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during any of the tests shall disqualify the components from further testlng.
Repeat tests following a false alarm signal will be authorized only if the
supplier presents satisfactory evidence that the cause of failure has been
suitably remedier.

L.3.1.4 Vaiver of Phase I preproduction tests. Phase I preproductlon tests
will not be required on subsequent orders Irom previous suppliers of fire
warning systems, provided the product or processes have not been changed, and

a certified statement to that effec% is furnished. to the proguring activity.

The certified statement shall list the name and part number of each component
for which Phase 1 preproduction approval was previously given, and shall
reference the letter or letters of previous approval, In conducting Phase I
preproduction tests, it is not intended that any test be performed 1F compliance
with the requirements of this specification can be shown by a test previcusly
conducted under terms of this specification. However, the procuring activity
reserves the right to require performance of any of the tests at any time it

is considered necessary to determine conformance of the product to this
specification, Preproduction tests or certificates of previous compliance are not
required for procurement of components as spares or supply items.

L,3.2 Phase II. For purposes of this specification, Fhase II preproduction
tests are those tests conducted to demonstrate the suitability of the system

for a particular aircraft installation, Phase II tests shall be conducted

on the first airceraft having a new design of the warning system installation,
and shall include tests of h.6.6, L.6.7, L.,6.8 and 4.6.32 under "Test methods."

1.3.2.1 Approval of prior testing. In the procurement of fire warning system
installations, the Govermment reserves the right to reject any installation
submitted for Phase II preproduction testing when the components thereof have
not been tested and approved under the requirements of Phase I preproduction
testis.,

L4 Acceptance tests. Acceptance tests shall consist of component individual
tests and installation individual tests,

b.h.1 Component individual tests. Each component of the system submitted
ﬁog ;ccepﬁénce under contract shall be subjected to the tests of L.5.1 through

h. 4.2 Installation individual tests. Zach installation of a fire warning

Fd - 1

system In an airplane shall be subjected to the tests of L.6.6, L,6.7 and L.6.8.

.5 Tast conditions.

L.5.1 Ambient conditions.. Unless otherwise specified, all tests shall be
conducted at an atmospheric pressure of approximately 29,92 inches of mercury
and at an ambient temperature of approximately 75°F. Allowance shall be
made in the test reports for any substantial deviation frem these values.
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%.5.2 Operation during tests., Unless otherwise specified, the system

shall be operated under standby conditions during the tests, with rated input
power applied. An alarm signal in the tests shall be indicated by illumination
of two i'S 25231-313 lamps. The lamps shall be connected in parallel direct

to the control unit, without the use of an external relay.

L.5.3 Standard test flame. Flame tests shall be conducted with a standard
flame produced by burning JP-Li fuel conforming to Specification MIL-J-562L,
or 100 octane gasoline conforming to Specification MIL-G-5572, in a flat

pan having an inside diameter of 5 inches and a depth of at least 3 inches.
Unless otherwise specified, the air flow over tht pan shall not exceed 10 feet
per second. Unless otherwise specified, the sensor shall be aimed at the
base of the flame and shall be LB inches from the flame. The temperature

of the sensor during exposure %o the flame shall correspond to the maximum
ambient temperature for which approval is requested.

4.5.4 Environmental tesi procedure., In performing the environmental tests
of 4.6,19 throuzh L,6.25, the system shall be operated at standby in accordance

with L.5.2. The system usad for the test of 1,6.19 shall be used in the
following tests throuch h,6,.26,

L.6 Test methods.
L.6.,1 Examipation of product. Each compenent of the system shall be

examined to determine conformance with this specification with respect to
materials, workmanship and marking.

L.b6.2 Response time, Each sensor shall be exposed to the test flame as
described in L,5.3 and an alarm shall occcur in not more than § seconds. The

flame shall then be tlocked oif and the alarm shall clear in not more than
5 seconds. ~or accephance testing, a suitable colored light may te used in lieu
of the standard flame test.

h.6.3 Control unit adjustment, Fach conirol unit shall be tested to determine
that its responu and reset points are within the manufacturer's design limits.

L.,6.4  Insulation resistance, Nach sensor and control unit shall be subjected
to an insulation resistance test applied at 200 volts DC for S seconds between
all electrical circuits connected together and the metal case, The insulation
resistance shall be not less than 5 megohms. This measurement shall not be
made to circuitswhere the test potential will appear across windings,
resistors, capacitors and similar elements.

h,6.5 IHelectric iest. Fach sensor and control unit shall be subjected to
a test potential tetween electrical circuits and between elecirical circuitls
and the metal case. &xcept as specified in L,.£.5.1, the test potential shall
be a sinusoidal voltere at a commercial fregquency with an rms value of five
times the mazdimum circuit voltage. The potential shall start {rom zero and

10
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shall be increased at a uniform rate to the test value. It shall bte maintained
at this value for 5 seconds, and then reduced at a uniform zero. These tests
are intended to insure proper electrical isolation of the circuit components,
and should not be applied to circuits where the potential will appear across
windings, resistors, capacitors or similar components.

h.6.5,1 Alternate dielectric test. Hermetically sealed components shall be
tested at 200 volks mms, Circuits that aperate at potentials below 15 volts
shall not be subjected to dielectric tesis.

L.6.6 Examination of installation. Each fire warning system installation
shall be examined Lo deLemmine compliance with the installation and functional
requirements specified herein.

L.6.7 Resistance, The resistance of each installed circuib shall be checked
to verify that it complies with the specified value.

L.6.8 Continuity. Each installed fire warning system shall be checked for
continuity and operational readiness, as evidenced by actuation of the fire
warning signals when the system integrity test is made.

h.6.9 Power variation tests. Flame tests in accordance with L.5.3 shall be
conducted under the input power conditions specified in L.6.9.1 or h.b.9.2.

In each case, an alarm shall occur in not more than 5 seconds after exposure

to flame, and shall clear in not more than 5 seconds after removal of the flame.

L.6.9.1 OC input systems. For systems operating on DC power, the flame
application and removal tests shall be conducted with input voltages of 22,

28 and 29 volts.

L.6.9.2 AC input svstems, TFor systems operating on AC power, the flame

application and Temoval Tests shall be conducted with each of the following
combinations of input voltage and frequency:

a. 115 volts at LOO cps.
b. 12k volts at 3BO cps.
c. 102 volts at L20 cps.

Lh.5.10 Saturation test. The sensor shall be mounted approximately 3 inches
above the center of a flat pan, 2 leet in diameter, containing JP-li fuel or

100 octane gzsoline 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 S seconds or less, and shall not clear while the sensor is exposed to thisg
test for a period of one minute.

L,6.11 Repeat response Lest. The sensor shall be exposed to the flame test of
L.5.3 for @ period of one minute. The flame shall then be blocked off. wWithin
S seconds after the alam has cleared, the sensor shall again be exposed to the
flame and-aa alarm shall be signalled in 5 seconds or less,
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L.6.,12 Partial extinguishment test. The flame test of 5.5.3 shall be applied
for a pericu of 30 | seconds. The test flame shall then be masked so as to
reduce its effective area by approximately S0 percent. The alamm signal shall
not clear. After an additional 30 seconds, the flame shall be removed ertirely,
and the alarm signal shall clear in 10 seconds or less.

L.6.13 Field of view tesis. The system shall be operated with the maximum
number of saensors for which it is designed. One sensor shall be subjected te
the flame tests outlined belew, while all other ‘sensors are kept completely
shielded from light. The standard flame test of L.5.3 shall be performed,
except that the viewing distance shall be 36 inches. The teat shall be comducted
with the exposed sensor aimed at each of the following viewing angles, measured
from a reference line between the sensor and the flame center. The sensor

. Ry . R S Al dammb -

shall not be rotated about ils viewing axis in the tests. In each test, an
alarm signal shall occur in 5 seconds or less after exposure to {lame,

Rorizontal (degrees) Vertical (degrees)
a. 0 +15
b. 0 S
o +U5 0
do "hs 0

b.6.,1t Sensor heat resistance, With the system operating at standby, one
gsensor shall be subjected Lo a temperature of 2000°F for iwo periods of one
mirute each. In the last 10 seconds of each period, the {lame test of ko5.3
shall be applied and an alarm shall occur in 5 seconds or less. After each
period, the flame shall be masked and the alarm shall clear in L5 seconds or
less. The test flame of h.5.3 shall again be applied after the clearing fol~
lowing the second period, and an alarm shall occur in 5 seconds or less. Artifi-
cial means of cooling the sensor shall not be used. A false alarm occurring
during this test shall constitute failure of the system.

Lk.6,15 Sunlight rejection. With the system cperating at standby, one sensor
shall be exposed Lo the direct rays of sunlight for a period of 30 seconds.

The sunlight shall not pass through a window or filter, and shall be within Ls
degrees of the zenith. The illumination shall be 5,000 foot-candles or greater,
measured with a light meter facing into the sun. No alarm shall cccur.

4.6.16 Subdued sunlight rejection. The test of L.6.15 shall be repeated,
except that light intensities of 10 and 20 foot-candles shall be used.

L.6,17 Fault in conductor. With the system operating at standby, tht integrity
test switch shall be actunated and the warning lights shall illuminate. The
test switch shall be released, Each external connection shall be grounded in
turn to the control unit case and te the external ground lead, and a warning

2 9 aka11 + b _
gignal shall not cccur. Each externsl wire of-the system shall

disconnected and a warning signal shall not ocecur.

L4.,6,1B Radio interference test. The system shall be tested to determine
conformance with the requirements of Specification MIL-I-A181,

12



N

N

Downloaded from http://www.everyspec.com

MIL-F= 23447 (Wep)

L.6.19 High temperature test. The system shall be subjected to the high
temperature test of Specification MIL-E-5272, Procedure II. The flame test
of L.5.3 shall be performed near the completion of the high temperature test
while the system is kept at the high temperature.

L.6.20 Lgw temperature test. The system shall be subjected to the low
temperature test of Specification MIL-E-5272, Procedure I, The flame test
of };,5.3 shall be performed near the completion of the low temperature test
while the system is kept at the low temperature.

4.6,21 High altitude and rate of climb test. The system, while operating

at standby, shall be subjected to a pressure that is varied from nomal
atmospheric pressure to an altitude pressure eguivalent to 80,000 feet, at a
rate of not lems than 20,000 feet per minute. The system shall be maintained
at the 80,000 foot altitude pressure for a period of L8 hours. The pressure
shall then be increased to sea level conditions. Sealed components of. the
system shall not leak as a result of exposure to this pressure. The resistance
to leakage shall be demonstrated by subjeciing the sealed portions of the
system to the immersion test of Specification MIL-E-5272, Procedure I.

L.6,22 low altitude test. The system shall be subjected to the same test
gs outlined in k.6,.21, except that the rade of pressure variation need not
be .as specified therein and the pressure shall be maintained at an altitude
pressure equivalent to minus 1000 feet.

4.6.23 Bain test. The system shall be subjected to the rain test of
Specification MIL-E-5272, Procedure II. The rain test shall not be required
for components that have been subjected Lo the ilmmersion test of L.6.21.

L.6.24 Vibration test. The system shall be subjected ta the vibration test
of Specification MIL-E-5272, Procedure XII, except that & value of plus or
minus 15g shall be substituted for the plus or minus 10g acceleration,

h.6.2% _8alt spray test. Components of the system which are to bPe ingtalled

in exposed porticns of the aircraft shall be subjected to the salt spray
test of Specification MII-E-5272, Procedure I, for a period of 50 hours.

h.6.26 Humidity tesk. The system shall be subjected to the humidity test of
Specification MIL-E-5272, Procedure I, except that 5 cycles shall be performed.

h.6.27 Euggus resistance. The system shall be subjected to the fungus
resistance test of Specification MIL-E-5272, Procedure I. The fungus test
may be waived providing the manufacturer certifies that all components of the
fire detector system are made of non-nubrient base materials.

L,6.28 Fuel and ail immersion teat. The sensor shall be thoroughly immersed
in 100 octane gaseline conforming to Specification MIL-G~5572 at room
temperature, and then allowed to drain for one minute. The sensor shall then

be thorouphly immersed in oil conforming to Specification MIL-1-7808, and
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removed and allowed to drain for one minute. HNe cleaning other than the
drainage specified above shall be permitted. The flame test of 4.5.3 shall
then be performed and an alarm shall be signalled in 5 seconds or less.

L.6,29 Txoplosion tests. The sensor shall be subjected wo the explosion test
of Specification MIL~E-5272, Procedure IV, This test may be waived providing
the manufacturer furnishes the Bureau of HNaval Weapons with a certified
statement to the effect that the components have been made explosion proof

by svitable sealing and that exposed surface areas will not reach a temperature
over 390°F under any combination of tests required by this specification,

4.6.30 Life test. The system shall be operated for 1000 hours, either in

one c¢onbinuous period or in 20 periods each consisting of 50 hours operation
and 3 hours cooling. At the completion of the 1000 hours, the system shall

be subjected to the flame test of L.5.3. An alarm shall occur in 5 seconds

or less after exposure to the flame, and shall clear in 5 seconds or liess
BLHE,TOIReE 2hothe. 1aRSs AT 108 g, PeTieg RTopreration, the sensor shall
L,6,31 Disassembly and inspechipon, At the conclusion of the tests of-L4.6.19
through L.6.30, each component of the system shall be disassembled to the
extent practicable and shall be inspected. Any evidence of major deterioration,
corrosion or excessive wear shall be cause for rejection.

L,6.32 Flight demopsiration. The following tests shall be performed during
the flight demonstration of the airplane to verify that the fire warming system
will rot indicate a false warning under various rlight operating conditions,
with any combination of atmospheric conditions that may be encountered:

(a) Engine start.

(b) Quick warm-up to maximum allowable temperature.

(¢) Ground run-up to full power.

{d) Tad~off.

(e} Mitary power climb from take-off (and maximum thrust).

(f) Level flight at ful) military power (and maximum thrust)
at service ceiling and below 20,000 feet.

{g) Propellor feathering, if applicable.

(h) Engine restart during flight, at minimum allowable airspeed
(if permissible).

(i) Landing roll with maximum allowable reversed-thrust operation.

(3) Dive from service ceiling under conditions simultaneously resulting

in both maximum increase in ambient air and ajirplane speed.

Thp f‘h.’-\ﬂﬂ‘ﬂ S"\QT 1 ha acr-nm-n'l dchad 9n my rn mum nracts Arnhla +3mm
aw i3 =] Rt e e L Y i LI ¥ al Vibauic  LUUG g

startlng from low speed conditions.

Ekg Missed apgroagh or go-around after long low-power approach.
1) Flight with airplane tail facing into the sun at sunses,

Cbl7 Engineering inspection. The fire warning 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 convractor's plant
concurrently with similar engineering inspections of other systems of the
aircraft.

Lh.8 Satjisfactory performance. Failure of any component being tested to
meet the requirements of any specifiéd test, or occurrence of a false alarm
during any test, shall constitute failure of the component.

5. PREPARATION FOR DELIVERY

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

5.2 Preservabion and packaging.

5.,2,1 level A. When this level is specified, components of the fire warning
system shall be preserved and packaged in accordance with Specification
MIL-F-7936. Unit packaging of control units and sensors shall be in accordance
with Method IId under Specification MIL-P-1l6, using a container conforming

to Specification MIL-D-6055. ALl other components shall be packaged in accord-
anpe with Method IIT under Specificatlion MIgEP-IIB, using a MIL-D-6055 container.

Unless otherwise specified, interior
vy one part number.

packages sha

5.2.2 Level C. When this level is specified, the above components shall
be preserved and packaged in accordance with standard commercial practice.
5.3 Packing.

5.3,1 level A and B. When lsvel A or level B is specified, packaged items
shall be packed for overseas or domestic shipment, respectively, in accordance
with Specification MIL-P-7936.

£.3.2 level C. When this level is specified, fire warning system components
shall be prepared for shipment to comply with standard commercial regulations.

S.h Marking. Marking of interior and exterior containers shall be in
accordance with Specification MIL-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 aireraft where the presence of combustible fluids presents a potential fire
hazard,
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6.2 Qrdering data, Requisitions, contracts and orders should refer to the
title, number and date of this specification and should state the levels of
packaging and packing desired.

4.3 Preproduction tests.

6.3.1 Authorization for Phase 1 preproduction tests. Manufacturers planning
to conduct Phase 1 preproduction tests should notify the cognizaat Govermment
ingpection office sufficiently in advance to permit arranglng the required
inspection supervision.

6.3.2 Phase I preproduction tests., In the case of Phase I preproduction tests,
written notice of approval or ®sapproval will be given to the fire warning
system manufacturer by the Bureau of Naval Weapons.

6.3.2,1 A;iegatlon after approval. 1If any alteratlon in material or construction
of a component is made after approval of the test, the manufacturer showld
immediately notify the Bureau of Naval Weapons, outlining points of similarity

and differences between the approved and the altered component. Supplementary

tests will be required at the optlon of the Bureauw of Naval Weapons.

6.3.3 Pnase 1T prenroduction tests. In the case of Phase II preproduction
tests, written notice of approval will be given to the aircraft prime
contractor by the Bureau of Naval Weapons,

6.3.L Information on tests. Requests for information pertaining to the
Phase T or Fhase II preproductien tests should be addressed to the Chief of
the Bureau of Maval Weapons, Department of the Navy, Washingten 25, D.C.

6.3.5 Waiver of Phase T prepraduction teits, Under the conditions specified
in }.3.1.Lh, Phase I preproduction tests may be waived.

PATENT NOTICE: When Government drawings, specifications or other

data are used for any purpose other than in connection with a

definitely related Government procurement operation, the United States
Government thereby incurs no responsibility nor any obligation whatscever;
and the fact that the Govermment may have formulated, furnished or in

any way supplied the said drawings, specifications or other data is

not to be regarded by implication or otherwise as in any manner licensing

the helder or any other person or corporation, or conveying any rights
or permission to manufacture, use, or sell any patented invention that
may in any way be related thereto,
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