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 a.  Applicability.  Minimum perform-
ance standards are hereby established for ra-
diation sensing type fire detectors which are 
for use on both piston and turbine engine-
powered civil aircraft of the United States.  
New models of fire detectors (radiation sens-
ing type) manufactured on or after the effec-
tive date of this section, which are to be used 
on civil aircraft of the United States, shall 
meet the standards specified in Federal Avia-
tion Agency Standard, “Fire Detectors 
(Radiation Sensing Type)”, dated May 15, 
1963.1
 b.  Marking.  In lieu of the weight 
required in § 514.3(d) (3), the operating volt-
age for the detector shall be shown.  Compli-
ance of the detector with the piston or turbine 
engine requirements, or both, shall be desig-
nated by -P, -T, or -PT, respectively, as a suf-
fix following the technical standard order 
designation as TSO-C79-P. 
 c.  Data requirements.  (1) In accor-
dance with the provisions of §514.2, the 
manufacturer shall furnish to the Chief, Engi-
neering and Manufacturing Branch, Flight 
Standards Division, Federal Aviation Agency, 
in the region in which the manufacturer is 
located, the following technical data: 
  (i)  Six copies of the manufac-
turer’s operating instructions and equipment 
limitations; 

  (ii)  Six copies of the installa-
tion procedures with applicable schematic 
drawings, wiring diagrams, and 
specifications, indicating any limitations, 
restrictions, or other conditions pertinent to 
installation; and 
  (iii)  One copy of the manufac-
turer’s test report. 
 (2)  The data required under paragraph 
(l)(i) and (ii) shall include the following: 
  (i)  Cone of vision expressed in 
degrees (apex of the cone is to be at the center 
of the sensor and the axis of the cone is to be 
at right angles to the face of the sensor). 
  (ii)  Maximum effective range 
at field extremities; 
  (iii)  Maximum allowable nor-
mal ambient temperature at the point of 
detector location; 
  (iv)  Maximum and minimum 
allowable rate of temperature rise at point of 
detector location as a result of normal 
operation; 
  (v)  Operating voltage; 
  (vi)  Mounting or support 
method; 
  (vii) Maximum or minimum 
number of units which can be used in one cir-
cuit or one fire zone without adversely affect-
ing sensitivity or causing false indications due 
to temperature; 

    1  Copies may be obtained upon requires addressed to Publishing and Graphics Division, 
Inquiry Section, HQ-440, Federal Aviation Agency, Washington, D.C.  20553. 
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  (viii)  Maximum allowable 
vibration at point of detector location; 
  (ix)  Installation limitations 
(minimum distance) because of magnetic 
effect; 
  (x)  Peak RF voltage and 
corresponding frequency; 
  (xi)  Whether instrument is for 
pressurized area, nonpressurized area or both; 

  (xii)  Which of the conditions 
in paragraphs 7.3.3, 7.3.4, 7.3.5 and 7.3.6 
adversely affect the detector; and 
  (xiii)  Whether detector meets 
the fire resistance requirements of paragraph 
7.14. 
 d.  Effective date.  November 12, 
1963. 
 

 
 

Federal Aviation Agency Standard 
For 

Fire Detectors-Radiation Sensing Type 
 
 
 1.0  Purpose.  To specify minimum 
requirements for powerplant fire detection 
instruments for use in piston and turbine 
engine-powered aircraft, the operation of 
which subjects the instrument to environ-
mental conditions specified in paragraph 3.3. 
 2.0  Scope.  This standard covers the 
requirements for acceptance of radiation 
sensing “surveillance” type fire detectors, 
intended for use in protecting aircraft power-
plant installations, auxiliary powerplants, 
combustion heaters, and other installations 
where fires may occur.  For purposes of this 
document, the “instrument” shall be consid-
ered as the fire warning system and all com-
ponents thereof. 
 2.1  Definition.  Radiation sensing 
type fire detector is an instrument which will 
initiate an alarm signal when exposed to radi-
ant energy emitted by a flame.  The detector 
and associated circuitry may be designed to 
be selective with respect to such factors as 
spectral sensitivity, irradiance level at the 
detector, rate of rise of irradiance, or 
frequency characteristics of the fluctuations 
of irradiance (flicker) or other flame 
characteristics. 
 3.0  General Requirements. 
 3.1  Materials and Workmanship. 

 3.1.1  Materials.  Materials shall be of 
a quality which experience and/or tests have 
demonstrated to be suitable and dependable 
for use in aircraft instruments. 
 3.1.2  Workmanship.  Workmanship 
shall be consistent with high-grade aircraft 
instrument manufacturing practice. 
 3.2  Blank. 
 3.3  Environmental Conditions.  The 
following conditions have been established as 
design minimum requirements.  Tests shall be 
conducted as specified in paragraphs 5, 6 and 
7. 
 3.3.1  Temperature.  When installed 
in accordance with the manufacturer’s recom-
mendations, the instrument shall function 
over the range of ambient temperatures shown 
in column A. 
 

Instrument Location A 
Powerplant Compartment (Piston) 
Power Plant Compartment (Turbime) 
Pressurized Areas  (Both types 
Nonpressurized or  of engine) 
   External Areas 

-30 to 130 C. 
-30 to 150 C. 
-30 to   50 C. 
-55 to   70 C.  

 
If the instrument is intended for use in com-
partments where the maximum ambient tem-
perature is higher than 130° C. for piston 
engines and 150° C. for turbine engines or if 
ambient temperatures lower than those speci-
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fied in column A are anticipated, appropriate 
special limits shall be selected and specified 
by the manufacturer. 
 3.3.2  Humidity.  The instrument shall 
function without adverse effect and shall not 
be adversely affected when exposed to an 
atmosphere having any relative humidity in 
the range from 0 to 95 percent at a 
temperature of approximately 70° C. 
 3.3.3  Altitude.  When installed in ac-
cordance with the instrument manufacturer’s 
instructions, the instrument shall function and 
shall not be adversely affected by pressure 
conditions equivalent to those experienced 
over an altitude range of -1,000 feet to 50,000 
feet.  Altitude pressures are to be per NACA 
Report 1235. 
 3.3.4  Vibration.  When installed in 
accordance with the instrument manufac-
turer’s instructions, the instrument shall func-
tion without adverse effect and shall not be 
adversely affected when subjected to vibra-
tions having the following characteristics: 
 
 Frequency 

Cycles 
Per Sec. 

Max. Double 
Amplitude in 

Inches 

Maximum 
Accelera-

tion 
Piston Engines    
Airframe Structure  
    Mounted 
Shock-Mounted Panel 
Powerplant Mounted 
Turbine Engines 
Nacelle and Nacelle  
    Mounts, Wings, Em- 
    penage and Wheel 
    Wells 
Fuselage- 
    Forward of Spar Area 
    Center of Spar Area 
    Aft of Spar Area 
 
Vibration Isolated 
Racks 
Instrument Panel 

 
  5-500 
5-50 

  5-500 
 
 
 
 

    5-1000 
 

  5-500 
    5-1000 

  5-500 
500-1000 

5-50 
50-500 
  5-500 

 
0.050 
0.020 
0.100 

 
 
 
 

0.036 
 

0.036 
0.036 
0.036 
----- 

0.020 
----- 

0.030 

 
10g. 
1.5g. 
20g. 

 
 
 
 

10g. 
 

2g. 
4g. 
7g. 
5g. 

1.5g. 
0.5g. 
1.0g. 

 
 33.5  Fluids and Sand.  The instru-
ment shall not be adversely affected by expo-
sure to rain, fuel, salt spray, oil, or sand. 
 3.4  Radio Interference.  The installa-
tion limitations imposed as a result of radio 
frequency emissions shall be determined and 
specified. 

 3.5  Magnetic Effect.  The installation 
limitations imposed as the result of a 
magnetic field shall be determined and 
specified. 
 4.0  Detail Requirements. 
 4.1  Indication Means.  The instru-
ment shall be capable of actuating visual 
and/or aural alarm indicators. 
 4.2  Reliability.  The instrument shall 
be designed to withstand the mechanical and 
thermal shocks, and stresses incident to its use 
in aircraft.  False alarm signals shall not result 
from variations in voltage encountered during 
operation of the aircraft, abnormal attitudes, 
contaminants in the atmosphere, ambient light 
conditions, acceleration forces encountered 
during flight, landing and takeoff.  The fire 
detector shall not false alarm and the detector 
sensitivity shall not be appreciably affected 
by the ambient light in the aircraft 
compartment in which the sensor is installed, 
under any combination of normal aircraft 
operating conditions and atmospheric 
conditions.  Tests aimed at determining the 
effects of the foregoing factors on detector 
reliability are described in paragraph 7.3. 
 4.3  Integrity Test Means.  The instru-
ment shall be designed to provide a means for 
testing the continuity and functioning of the 
electrical circuits inflight. 
 4.4  Calibration Means.  The instru-
ment shall be designed so that all calibration 
means are provided with tamper-proof seals. 
 4.4.1  Adjustable Detector Systems.  
Instruments which incorporate an adjustment 
means shall be tested to prove compliance 
with this standard, particularly paragraphs 
7.1, 7.1.1 and 7.3 throughout the range of 
adjustability. 
 5.0  Test Conditions. 
 5.1  Atmospheric Conditions.  Unless 
otherwise specified, all tests required by this 
standard, shall be conducted at an 
atmospheric pressure of approximately 29.92 
inches of mercury and at an ambient 
temperature of approximately 25 C. and at a 
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relative humidity of not greater than 85 
percent. 
 5.2  Vibration.  (To minimize 
friction):  Unless otherwise specified, all tests 
for performance may be conducted with the 
instrument subjected to a vibration of 0.002 to 
0.005 inch double amplitude at a frequency of 
1,500 to 2,000 cycles per minute.  The term 
double amplitude as used herein indicates the 
total displacement from positive maximum to 
negative maximum. 
 5.3  Vibration Equipment.  Vibration 
equipment shall be such as to allow vibration 
to be applied along each of three mutually 
perpendicular axis of the instrument at 
frequencies and amplitudes consistent with 
the requirements of paragraph 3.3.4. 
 5.4  Power Conditions.  Unless other-
wise specified, all tests shall be conducted at 
a power rating recommended by the manufac-
turer, and the instrument shall be in actual 
operation. 
 5.5  Test Position.  Unless otherwise 
specified, the instrument shall be mounted 
and tested in its normal operating position. 
 6.0  Individual Performance Require-
ments.  All instruments or components of 
such shall be subjected to tests by the 
manufacturer to demonstrate specific 
compliance with this standard including the 
following requirements where applicable. 
 6.1  Sensitivity and Calibration.  The 
sensor shall be tested as specified in 
paragraph 7.1, to determine the response 
sensitivity and calibration. 
 6.2  Dielectric.  Each instrument shall 
be tested by the methods of inspection listed 
in paragraphs 6.2.1 and 6.2.2. 
 6.2.1  Insulation Resistance.  The 
insulation resistance between all electrical 
circuits connected together and the metallic 
case shall not be less than 5 megohms when 
200 volts d.c. is applied for five seconds.  
Insulation resistance measurements shall not 
be made to circuits where the potential will 
appear across elements such as windings, 

resistors, capacitors, etc., since this measure-
ment is intended only to determine adequacy 
of insulation. 
 6.2.2  Overpotential Tests.  
Equipment shall not be damaged by the 
application of a test potential between 
electrical circuits, and the metallic case.  The 
test potential shall be a sinusoidal voltage, of 
a commercial frequency, with an r.m.s. value 
of five times the maximum circuit voltage or 
per paragraphs 6.2.2.1 or 6.2.2.2, whichever 
applies.  The potential shall start form Zero 
and be increased at a uniform rate to its test 
value.  It shall be maintained at this value for 
five seconds, and then reduced at a uniform 
rate to zero. 
 Since these tests are intended to insure 
proper electrical isolation of the circuit com-
ponents in question, these tests shall not be 
applied to circuits where the potential will ap-
pear across elements such as windings, resis-
tors, capacitors, etc. 
 6.2.2.1  Hermetically sealed instru-
ments shall be tested at 200 volts r.m.s. 
 6.2.2.2  Circuits that operate at poten-
tials below 15 volts are not to be subjected to 
overpotential tests. 
 7.0  Qualification Performance Re-
quirements.  As many instruments as deemed 
necessary to demonstrate that all instruments 
will comply with the requirements of this sec-
tion shall be tested in accordance with the 
manufacturer’s recommendations.  The tests 
on each instrument shall be conducted con-
secutively in the order listed, and after the 
tests have been initiated, further adjustments 
to the instrument shall not be permitted.  A 
false alarm signal occurring during any of the 
tests shall disqualify the instrument.  A re-
sponse time test per paragraph 7.1 shall be 
conducted after each test, except paragraphs 
7.2, 7.2.1, 7.2.3, and 7.14.  In conducting the 
test of paragraph 7.14, the instrument(s) 
tested need not be the same instrument(s) 
being subjected to the entire series of 
qualification tests. 
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 7.1  Response Time.  The sensor of 
the instrument shall be exposed, at a distance 
of four feet to a test flame produced by burn-
ing gasoline in a flat pan five inches in diame-
ter and with a flow of air of ten feet per sec-
ond maximum.  The temperature of the gaso-
line and the pan at the start of each test shall 
not exceed 85° F.  A nonleaded white 
gasoline shall be used.  The response time 
shall not exceed five seconds. 
 7.1.1  Saturation Test.  The sensor 
shall be mounted facing downward approxi-
mately three inches above the center of a flat 
pan, two feet in diameter, containing gasoline 
to a level of 1/8-inch from the bottom.  The 
gasoline shall be ignited by a source that can-
not be detected by the sensor.  The response 
time shall not exceed five seconds, and the 
system shall not clear the alarm while 
exposed to this test for a period of one 
minute. 
 7.1.2  Repeat Response Time.  The 
sensor of the fire detector shall be exposed to 
the flame as described in 7.1 for a period of 
one minute.  It shall then be prevented from 
sensing the flame.  Within five seconds after 
the alarm has cleared, the sensor shall again 
be exposed to the flame.  An alarm shall be 
signaled within five seconds. 
 7.2  False Alarm Due to Rate of 
Temperature Rise.  The tests described in 
7.2.1 and 7.2.2 shall be conducted in a tem-
perature controlled airflow moving at a veloc-
ity of 250 feet per minute plus or minus 25 
feet per minute.  The instrument for this test 
shall consist of a control unit complete with 
the maximum number of sensors to be used 
with a single control unit.  No alarm signal 
shall occur. 
 7.2.1  Local Temperature Rise.  One 
sensor shall be subjected to various combina-
tions of rates of temperature rise and duration 
of those rates of rise shown in the shaded area 
of Figure 3(a).  The other sensors in the 
system shall be maintained at ambient room 
temperature.  This test shall be conducted 

simulating conditions due to local 
overheating. No alarm signal shall occur. 
 7.2.2  General Temperature Rise.  
The test described in 7.2.1 shall be repeated 
using Figure 3 (b) except that all the sensors 
shall be subjected to the temperature varia-
tions simultaneously.  The test shall be con-
ducted simulating conditions due to a general 
temperature rise throughout the compartment 
where the sensors are located.  No alarm 
signal shall occur. 
 7.2.3  False Clearing of Alarm Due to 
Partial Extinguishment of Fire.  With the 
instrument arranged to test the response time, 
in accordance with 7.1, the test flame shall be 
applied for 30 seconds.  The test flame shall 
the be masked so as to reduce its effective 
area by approximately 50 percent.  The alarm 
signal shall not clear.  After an additional 30 
seconds, the flame shall be removed entirely, 
and the alarm signal shall clear within 10 
seconds. 
 7.3  Test Procedures to Establish 
Detector Reliability Under Special Environ-
mental Conditions.  The following test proce-
dures shall apply to establish detector system 
reliability under various adverse conditions.  
In conducting the tests, the system shall 
contain the critical number of sensors for 
specific test conditions. 
 7.3.1  B1ank. 
 7.3.2  Magnesium Flame.  Using the 
test apparatus and setup given in paragraph 
7.1 place a 6 inch length of magnesium 
ribbon, approximately 1/8 inch wide and 0.005 
inch thick, at a point midway between the 
sensor element and the fire and in line with 
the sensor.  Ignite the gasoline and while the 
alarm light is on, ignite the magnesium.  The 
alarm shall not clear while either the 
magnesium, the gasoline, or both are burning. 
 7.3.3  Sunlight.  The test shall be 
made with sunlight shining directly on the 
detector (not through a closed window) and 
the sun shall be within 45° of the zenith so 
that the slant path through the atmosphere 
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will not be too long.  The illumination shall 
be 5,000 foot-candles or greater, with the 
light meter probe facing the sun.  The detector 
shall be exposed to sunlight for 30 seconds 
without actuating the alarm. 
 7.3.4  Chopped Sunlight.  In this test, 
the sunlight (see 7.3.3) shall be modulated by 
a shutter blade system over a frequency range 
of 100 cycles per second to 0 cycles per sec-
ond.  This frequency range shall be swept out 
over a sufficient duration so that there will be 
a dwell time of a few seconds in any 
frequency band over the range.  A satisfactory 
chopping arrangement would be a four-bladed 
shutter on the shaft of a small 
universal-wound motor operating from a 
Variac or other source of adjustable voltage.  
The shutter blades must be large enough to 
obscure the sun completely from the detector 
when they are in front of the detector, and 
blades should be not more than 1 inch away 
from the detector so that the light from the 
sky itself will also be modulated.  No alarms 
shall result from the above testing. 
 7.3.5  Sunsets and Signal Lights.  An 
array of colored, incandescent light bulbs 
shall be used to simulate the calorimetric 
properties of sunsets at several stages.  (This 
test would also take care of identification and 
marker lights, and red side of a beacon light, 
and the aniticollision light that flicks past the 
powerplants).  The bulbs shall be 40 watt 
yellow, orange, and red ones such as General 
Electric Nos. 40 A/Y, 40 A/O, and 40 A/R, or 
equivalent.  The test is to be conducted in a 
subdued room illumination of not more than 
one-foot candle on the detector (too dim to 
read fine print).  The test shall compose an 
exposure of the detector to each of the three 
lamps, at 3 feet, for 30 seconds each, without 
causing an alarm. 
 7.3.6  Restricted Light.  The effect of 
sunlight and incandescent light on the instru-
ment when viewed through apertures of vary-
ing sizes shall be determined.  The aperture 
sizes may be chosen arbitrarily but should be 

representative of openings that might be en-
countered in an aircraft installation (e.g. 
vents, scoops, and drains in engine cowling, 
etc.) 
 NOTE. - If the instrument false alarms 
during ambient light test requirements of 
paragraphs 7.3.3, 7.3.4, 7.3.5, and 7.3.6, but 
otherwise qualifies, installation limitations 
shall be determined and imposed.  These limi-
tations shall be clearly and explicitly stated as 
part of the required data. 
 7.4  Vibration. 
 Resonance:  The instrument, while 
operating, shall be subjected to a resonant fre-
quency survey of the appropriate range speci-
fied in paragraph 3.3.4 in order to determine 
if there exists any resonant frequencies of the 
parts.  The amplitude used may be any con-
venient value that does not exceed the maxi-
mum double amplitude and the maximum 
acceleration specified in paragraph 3.3.4. 
 The instrument shall than be subjected 
to vibration at the appropriate maximum dou-
ble amplitude or maximum acceleration speci-
fied in paragraph 3.3.4 at the resonant fre-
quency for a period of one hour in each axis. 
 When more than one resonant fre-
quency is encountered with vibration applied 
along any axis, a test period may be accom-
plished at the most severe resonance or the 
period may be divided among the resonant 
frequencies, whichever shall be considered 
most likely to produce failure.  The test 
period shall not be less than one-half hour at 
any major resonant mode. 
 When resonant frequencies are not 
apparent within the specified frequency range, 
the instrument shall be vibrated for two hours 
in accordance with the vibration requirements 
schedule (paragraph 3.3.4) at the maximum 
double amplitude and the frequency to 
provide the maximum acceleration. 
 Cycling:  The instrument, while oper-
ating, shall be tested with the frequency 
varied between limits specified in paragraph 
3.3.4 in 15-minute cycles for a period of one 
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hour in each axis at an applied double 
amplitude specified in paragraph 3.3.4 or an 
acceleration specified in 3.3.4 whichever is 
the limiting value. 
 7.5  Water Spray.  The instrument 
components which are to be located outside 
the pressurized area of the aircraft shall be 
subjected to the following tests: 
 7.5.1  Simulated Rain.  The compo-
nent shall be subjected to a spray of water to 
simulate rain for a period of three hours.  The 
component shall not be dried prior to testing, 
per paragraph 7.1. 
 7.5.2  Salt Spray.  The instrument 
components which are to be installed in ex-
posed portions of the aircraft shall be sub-
jected to a finely atomized spray of 20 percent 
sodium chloride solution for 50 hours.  At the 
end of this period, the component shall be 
allowed to dry and shall be tested per para-
graph 7.1. 
 7.6  Humidity.  The instrument shall 
be mounted in a chamber maintained at a tem-
perature of 70±2 C. and a relative humidity of 
95±5% for a period of six hours.  After this 
period, the heat shall be shut off and the in-
strument shall be allowed to cool for a period 
of 18 hours in this atmosphere in which the 
humidity rises to 100% as the temperature 
decreases to not more than 38 C.  This com-
plete cycle shall be conducted five times. 
 Immediately after this cycling, there 
shall be no evidence of damage or corrosion 
which affects performance. 
 7.7.  Fuel and Oil Immersion.  The 
instrument components which are to be in-
stalled in engine compartments or other 
locations in the aircraft where they may be 
contaminated by fuel or oil shall be subjected 
to the following tests: 
 7.7.1  Fuel Immersion.  The compo-
nent shall be immersed in normally leaded 
grade 100/130 gasoline or turbine engine fuel 
as appropriate, at room temperature and then 
allowed to drain for one (1) minute before 
being tested, per paragraph 7.1.  No cleaning 

shall be accomplished prior to conducting 
subsequent tests. 
 7.7.2  Oil Immersion.  The test proce-
dures out lined in paragraph 7.7.1 shall be 
conducted with MIL-O-7808 oil (turbine 
engine oil) or SAE #50 (piston engine oil) as 
appropriate. 
 7.8  Sand.  The instrument compo-
nents which are to be located in externally 
exposed portions of the aircraft (such as in 
nacelles, wheel wells, etc.) shall be subjected 
to a sand-laden airstream flowing at a 
constant rate of 2½ pounds of sand per hour 
for four hours.  The airstream shall contain 
sand that has been sifted through a 150-mesh 
screen and the particles shall come in contact 
with all external parts of the component being 
tested.  The test chamber shall be equivalent 
to that shown in Figure 1. 
 7.9  High Temperature Operation.  
The instrument shall be subjected to the ap-
plicable higher ambient temperature listed in 
Column A of table in paragraph 3.3.1 Tem-
perature, for a period of 48 hours (electrical 
equipment energized).  Where the highest 
recommended operating temperature exceeds 
those of Column A, this higher temperature 
shall be used.  The instrument shall meet, 
while at that temperature(s), the performance 
tests described in paragraphs 7.1 and 7.1.1. 
 7.10  Low Temperature Operation.  
Same as requirement 7.9, except substitute 
“lower” for “higher”.  The instrument shall 
then meent, at that temperature, the perform-
ance tests described in paragraphs 7.1 and 
7.1.1. 
 7.11  Altitude Effects. 
 7.11.1  High Altitude ant Rate of 
Climb.  The instrument shall be subjected to a 
pressure that is varied from normal atmos-
pheric pressure to an altitude pressure equiva-
lent to 50,000 feet at a rate of not less than 
3,000 feet per minute.  The instrument shall 
be maintained at the altitude pressure 
equivalent to 50,000 feet for a period of 48 
hours.  The instrument shall then be tested per 
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paragraphs 7.1 and 7.1.1 under the conditions 
specified in the first sentence.  Sealed 
components shall not leak as a result of 
exposure to the pressures stated herein.  This 
shall be demonstrated by immersion of sealed 
components in water or equivalent and by 
performing a leak test. 
 7.11.2  Low Altitude.  The instrument 
shall be subjected to the same test as outlined 
in paragraph 7.11.1, except that the pressure 
shall be maintained at an altitude pressure 
equivalent to -1,000 feet and the rate of pres-
sure variation need not be as specified therein. 
 7.11.3  Depressurization Test.  The 
components which are to be located in a pres-
surized area shall be subjected to a pressure of 
22 inches of mercury absolute for a period of 
15 minutes.  The pressure shall then be re-
duced to 3 inches of mercury.  This reduction 
in pressure shall be effected in a time period 
not to exceed 10 seconds.  The instrument 
shall not false alarm while being subjected to 
this test. 
 7.12  voltage Variation.  The instru-
ment shall be operated with the voltage varied 
between 75 and 110 percent of the rated volt-
age.  The instrument hall then be tested per 
paragraph 7.1 under these conditions.  Com-
pliance with the provisions of paragraph 4.2 
shall also be demonstrated. 
 7.13  Clearance Time.  The instru-
ment shall be exposed to the flame as de-
scribed in paragraph 7.1 and three determina-
tions made of the time required for the signal 
to clear.  This shall be accomplished by 
obtaining a response, and immediately turning 
the instrument so that it ceases to sense (view) 
the fire, and the time required for the signal to 
disappear obtained.  This time duration is the 
“clearance time”.  It shall not exceed 10 sec-
onds.  During this test, the sensor shall be 
subjected to the most critical vibration 
(frequency and amplitude conditions as 
determined in 7.4). 
 7.14  Fire Resistance.  For instrument 
sensing components, including detectors and 

connecting electrical wire, which are to be in-
stalled in a fire zone, tests shall be conducted 
to show resistance to a completely enveloping 
flame of 1,100° C. minimum for two periods 
of one minute each.  The flame shall be as 
specified in Figure 2.  The sensor shall be 
cooled to room temperature after each expo-
sure to flame.  The instrument shall then be 
exposed to the same flame for a third time.  
An alarm shall be signaled in not more than 
five seconds after each of the exposures.  The 
instrument shall produce alarm clearance in 
not more than 45 seconds after the flame has 
been removed in the first two cases.  Artificial 
means of cooling the instrument shall not be 
used until after the alarm has cleared. 
 If the instrument does not comply with 
the fire resistance test requirements, but 
otherwise qualifies, the instrument can be 
accepted for installation in locations where it 
would not be subjected to flame.  In this case, 
however, the instrument would be restricted 
to this type of installation and any other 
limitations involved. 
 7.15  Radio Interference.  Using 
Stoddard Models M-20B, NM-10A, NM-50A 
or equivalent noise and field strength meters, 
measure the RF voltage developed in the vari-
ous circuitry, tuning the noise meter through-
out the range of frequencies from 90 kc. to 
1,500 mc.  Peak readings in microvolts shall 
be recorded.  When the peak reading is in ex-
cess of 200 microvolts, then all readings 
above 200 microvolts shall be tabulated and 
installation limits imposed accordingly. 
 7.16  Magnetic Effect.  Using a 
Kueffel and Esser Type 5600 or equivalent 
magnetic compass, determine the minimum 
distance between the instrument and compass 
without causing a compass deflection of more 
than 5 degrees.  In substantiating the 
minimum distance, compass readings shall be 
taken in each of the four quadrants of a plane 
passing through the component’s axis. 
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