FEDERAL AVIATION AGEWNCY
FLIGHT STANDARDS SERVICE
Washington 25, D. C.

October 12, 1962

REGULATIONS OF THE ADMINISTRATOR DRAFT RELEASE HO. 62-lk

SUBJECT: Technical Standard Order €79 "Fire Detectors (Radiation
Sensing Type)"

The Flight Standards Service of the Federal Aviation Agency has under
consideration an amendment to Part 514 of the Regulations of the Administrator
to add a new Technical Standard Order TS0-C79 "Fire Detectors (Radiation
Sensing Type)"”. The reasons therefor are set forth in the explanatory state-
ment of the attached proposal which is being published in the Federal Register
as a notice of proposed rule making.

The Flight Standards Service desires that all persons who will be aifected
by the requirements of the proposal be fully informed as to its effect upon
them and is therefore circulating copies in order to afford interested persons
ample opportunity to submit comments as they may desire.

Because of the large number of comments which we anticipate receiving in”
response to this draft release, we will be unable to acknowledge receipt of
each reply. However, vou may be assured that all comment will be given careful
consideration.

It should be noted that comments should be submitted, preferably in
duplicate, to the Dockets Section of the Federal Aviation Agency, and in order
to insure consideration must be received on or before December 5, 1962,

Activig Director
4

&/ Flight Standards Service




FEDERAL AVIATION AGENCY
| FLIGHT STANDARDS SERVICE
(14 CFR 514)
1§égﬁlatory Docket No. 1431 ; Drafﬁ Release No. ég:ﬂﬂf
TECHNICAL STANDARD ORDERS FOR AIRCRAFT METERIALS
PARTS AND APPLIANCES

NOTICE OF PROPOSED RULE MAKING

Pursuant to the auﬁhority delegated to me by the Administrator
(14 CFR Part 405) notice is hereby given that the Federal Aviation Agency
has under consideration a proposal to amend Part 514 of the Regulations
of the Administrator by'adopting a new Technical Standard Ovder. This
Technical Standard Qrder establishes minimum performance standards for
radiation sensing type fire detectors which are for use on both piston
and turbine engine-powered civil aircraft of the United States. For
many years, fire detectors of the thermal or flame contact type have been
approved under the standards of TSO-Cll covering "Fire Detectors, Thermal
and Contact Type". 1In recent years, however, the fire detector industry
has developed detector systems which operate on a different principle
involving the sensing of radiated emergy (sometimes termed surveillance
type detectors). These newer type detectors could not be approved under
TSO-Cll, nor could minimum airworthiness be assured by reference to any
other existing techmical standards, This TS0, therefore, has been developed
to establish minimim performance requirements for radiation sensing type

fire detectors,



Interested persons may participate in the making of the proposed
rule by submitting such written data, views or arguments as they may
desire. Communications should be submitted in duplicate to the Docket
Section of the Federal Aviation Agency, Room A-103, 1711 New York Avenue, N.W.,
Washington 25, D, €. All communications received on or before December 5
1962, will be considered by the Administrator before taking action on the
proposed rule, The proposals contained in this notice may be changed in
light of comments received. All comments submitted will be available in the
Docket Section for examination by interested persons at any time.

This amendment is proposed under the authority of Sections 313(a) and
601 of the Federal Aviation Act of 1958 (72 Stat. 752, 779; 49 U.5.C. 1354(a),
1421).

In consideration of the foregoing it is proposed to amend Part 514
as follows:

By adding the following section 514.85;



§ 514.85 Fire detectors (radiation semsing tvpe) - TSO-C79--

(a) Applicability. Minimum performance standards are hereby

establisghed for radjation =ensing 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 sensing type) manufactured ou or
lafter the effective date of this section, which dre to be uszed on civil
aircraft of the United States, shall meet the standards specified in
Federal Aﬁiation Agency Standard, "Fire Detectors (Radiation Sensing Type)',
dated August 15, 1962,L7

(b) Marking. In lieu of the weight required in § 514.3(d)(3), the
operating voltage for the detector shall be shown. GCompliance of the
‘detector with the piston or turbine engine requirements, or both, shall be
designated by -P, -T, or ~PT, respectively, as a suffix following the technical
standard order designation ag T5G-C72-P.

(c) Data requirements, (1) In addition to the data specified in
¥ 514.2, the manufacturer shall furnish six copies each, except where noted,
of the following to the Chief, Engineering and Manufacturing Branch, Flight
Standards Divigion, Federal Aviation Agency, in the region in which the
manufacturer is located:

(i) Manufacturer's operating instruections and equipment limitatioms.

(ii) 1Installation procedures with applicable schematic drawings,
wiring diagrams, and specifications. Indicate any limitations, restrictions,
or other conditions pertiment to installation.

(iii) One copy of the manufacturer's test report.

1/Copies may be obtained upon request addressed to Publishing and Graphicé
Branch, Inquiry Section, MS5-158, Federal Aviation Agency, Washingtenm 25, D. G.
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(2) The data required under Paragraph (1)(i) and (ii) shall include

the following:

(i) Pield of vision;

(ii) Maximum effective range at field extremities;

{(iii) Maximum allowable normal ambient temperature at the point of
detector location;

(iv) Maximm allowable rate of temperature rise at point of detector
location as a result of normal operation;

(v) Operating voltage;

(vi) Mounting or support method; and

(vii) Maximum or minimum number of units which can be used in one

circuit or one fire zone without adversely affecting sensitivity or causing

false indications due to temperature.

Acting/ Director
/  Flight Standards Service

Issued in Washington, D. C., on October 12 1962,

b ]




August 15, 1962

Federal Aviation Agency Standard

For
Fire Detectors - Radliation Semsing Type

1. Purpose: To specify minimum requirements for powerplant fire
detection instruments for use in both piston and turbine
engine~powered aircraft, the operation of which may subject
the instrument to enviromnmental conditions specified in
Paragraph 3.3,

2. Scope: This standard covers the requirements for acceptance
of radiation sensing ("surveillance") type fire detectors,
intended for use in protecting alrcraft powerplant installa-
tions, auxiliary powerplants, combustion heaters, and other
installations where fuel, oil, or similar fires may occur.

2.1 Definition of Radiation Sensing Type Fire Detectors: An
instrument which will initiate an alarm signal when exposed to
radiant 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 character-
iatica of the fluctuations of irradiance (flicker) or other
flame characteristic.

3. 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 Worlkmanship: Workmanship shall be consistent with high-grade
aireraft instriment manufacturing practice,

3.2 Blank
3.3 Envirommental Conditions: The following conditions have been

established as design minimm requirements, Tests shall be
conducted as specified in Sections 5, 6 and 7.

3.3.1 Temperature: When installed in accordance with the manufacturer's
recommendations, the instrument shall function over the range
of ambient temperatures shown in Column A below and shall not
be adversely affected by exposure to the temperatures shown in
Column B below:
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Instrument Location A B
Pouwerplant Compartment(Piston) =30 to 130C -65 to 130C
Powerplant Gompariments{Turbine) -30 to 150C =65 to 150C
Pressurized Aveas {Both types -30 to 50C -65 to 70C

Nonpressurized or External Areas(of engine -55 to 70C -65 to 70C

If instrument is intended for use in compartments where
maximum ambient is higher than 130° € for piston engines and
150° C for turbine engines, appropriate special limits shall
be selected for Columns & and B, and specified by the
manufacturer.

3.3.2 Humidity: The imstrument shall functicn and shall not be
adversely afifected when exposed to any relative humidity in the

range from O to 95 percent at a temperature of approximately
F0° ¢,

3.3.3 Altitude: When installed in accordance with the instrument
manufacturer's instructions, the instruments shall function
from sea level up to the zltitudes and temperatures listed below.
Alticude pressures are per MNACA Report 1235,

Instrument Location

Powerplant Accessory Compartment 50,000' (80c)
Pressurized Areas 15,000' (500C)
Nonpressurized Areas 50,000' (z0c)

The instrument shall not be adversely affected followlng exposure
to extremes in ambient pressure of 50 inches, and 3 inches, of
mercury absolute, respectively.

3.23.4 Vibration: UWhen installed in accordance with the instrument
manufacturer's instructions, the instrument shall function
and shall not be adversely affected when subjected to vibrations
ef the following characteristics:

Freguency Max. Double Maximum
Cycles Amplitude Acceleration
Por Sec. in Inches

Piston Engines

Airframe Structure

Mounted 5-500 050 10g

Shock-pounted Panel 5-50 020 1.5

Powerplant Mounted 5-500 »100 20g



3.3.5

3.4

3.5

4,

4.1

A2

Turbine Engines

Nacelle and Nacelle
Mounts, Wings, Fmpen=-

nage and Wheel Wells 5-1000 0.036 10g
Fuselage
Forward of Spar Area 5~-500 0.036 2g
Center of Spar Area 5-1000 0.036 4g
Aft of Spar Area 5=500 0.036 g
500=1000 - 5g
Vibration Isolated 5=50 0,020 l.5g
Racks 50-500 = 0.5g
Instrument Panel 5-500 .030 1.0g

Powerplant Compartment Fumes and Gases

Fumes, gases or combustion products accumulating within the
powerplant compartments either during normal or malfunctioning
powerplant conditions, including a compartment fire, shall not
adversely affect the capability of the detector units to sense
the initial or a reignited fire.

Roadio Intexference: The instrument shall not be the source of
objectionable interference, under operating conditions at any
frequencies used on aircraft, either by radiation or feedback,
in electronic equipment installed in the same aircraft as the
instrument.

Magnetic Effect: The magnetic effect of the instrument shall
not adversely affect the operation of other instruments inm the
same aireraft.

Detail Requirements:

Indication Means: The instrument shall be capable of actuating
visual and/or aural alarm indicators.

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, land-
ing and takeoff, The fire detector shall not false alarm and the
detector semnsitivity shall not be appreciably affected by the
ambient light in the aircraft compartmeni 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 pn detector reliability are
described in BSection 7.3,



4.3

A

4.4.1

J.1

3.2

5.3

5.4

3.3

e

Integrity Test Mesans: The instrument shall be designed to

provide a means for testing the continuity and functioning of
the electrical circuits in flight.

Calibration Means: The instrument shall be designed so that
ail calibration means are provided with tamper~proof seals.

Adiustable Detector Systems: Instruments which incorporate an

adjustment means shall be tested to prove compliance with this

standard, particularly paragraphs 7.1, 7.1l.1 and 7.3 throughout
the range of adjustability,

Test Conditions:

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 25C and at a relative
humidity of not greater than 85 percent., When tests are conducted
with the atmospheric pressure or the temperature substantially
different from these values, allowance shall be made for the
variation from the specified conditions,

Vibration: (To minimize friction): TUnless otherwlse 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 fregquency of 1500 to 2000 cycles per minute, The term
double amplitude as used herein indicates the total displacement
from positive maximm to negative maximum,

Yibration Eauipment: Vibration equipment sball be such as to
allow vibration to be applied along each of three mutuwally
perpendicular axes of the instrument at frequencies and amplitudes
consistent with the requirements of Paragraph 3.3.4.

Power Conditiong: TUnless otherwlse specified, all tests shall be
conducted at & power rating recommended by the manufacturer,

Test Pogition: Unless other specified, the instrument shall be

mounted and tested in its normal operating position.



6. Individual Performance Requirements: All instruments or’
components of such shall be subjected to tests by tie
manufacturer to demonstrate specific compliance with this
standard (that production artiecles comply 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 IDielectrjic! Fach instrument shall be tested by the methods of
inspection listed in Paragraphs 6.2.1 and 6,2,2.

2.1  Insulation Resistance: The insulation resistance measured at
200 volts D.C. for five seconds between zll electrical circuits
connected together and the metallic case shall not be less
than 5 megohms. Insulation resistance measurements shall not
be made to ecircuits where the potential will appear ‘across
elements such as windings, resistors, capaciters, ste., since
this meagurement is intended only to determine adequacy of
insulation.

.2,2 Overpotential Tests: Equipment shall not be damaged by the
application of a test potential between electrical circuits,
and beftween electrical cireuits and the metallic case, The
test potential shall be a sinusoidal woltage 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 from 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 z uniform
rate to zero.

Since these tests are intended to assure proper electrical
isolation of the circuit components in guestion, these tests
shall not be applied to circuits where the potential wiill appear
acrogs elements guch as windings, resistors, capacitors, etc,

.2.1  Hermetically sealed instruments shall be tested at 200 volts r.m.s.

.2.2 Circuits that operate at potentials below 15 wolts are not to be
subjected to overpotential tests.

7. Qualification Performance Requirements: As many instruments as
deemed mecessary to demonstrate that all instruments will
comply with the requirements of this section shall be tested in
accordance with the manufacturer's recommendations, The tests
on each instrument shall be conducted consecutively in the order
listed, and after the tests have been initiated, further adjustments




7.1

7.1.1

7.1.2

7.2

7.2.1
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to the instrument shall not be permitted, A false alarm
signal occurring during any of the tests shall disqualify the
instrument from further testing. A response 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. 1In conducting the
test of paragraph 7.14, the instrument(s) tested need not be

the same instrument(s) being subjected to the entire geries
of qualification tests.

Response Time: The sensor of the instrument shall be exposed,

at a distance of four feet to a test flame produced by burning
gasoline in a flat pan five inches in diameter and with a flow
of air of ten feet per second maximum, The temperature of the
gasoline and the pan at the start of each test shall not exceed
859 F, A non-leaded white gasoline shall be used. The response
time shall not exceed five seconds.

Saturation Test: The sensor shall be mounted approximately 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 cannot 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,

Repeat Response Time: The sensor of the fire detector shall be

exposed to the flame as described in 7.1 above, 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 signalled within
five seconds.

False Alarm Due to Rate of Temperature Rise: The tests described

in 7.2.1 and 7.2.2 below, shall be conducted in a temperature-
controlled airflow moving at a velocity 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.

Local Temperature Rise: One sensor shall be subjected to various

combinations 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 ocecur.
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General Temperature Rise: The test described in 7.2,1 above
shall be repeated using Figure 3(b) except that all the
sensors shall be subjected to the temperature variacions
simultaneously. The test shall be conducted simulating
conditions due to a general temperature rise throughout the
compartment where the sensors are located. No alarm signal
shall occur.

False Clearing of Alarm Due to Partial Extinguishment of Fire:
With the instrument arranged to test the response time, in
accordance with 7.1 above, the test flame shall be applied for

30 seconds. The test flame shall then be masked sc as to reduce
its effective area by approximately 50 percent. The alarm

signal shall not clear. After an additiomal 30 seconds, the
flame shall be removed entirely, and the alarm sigpal shall clear
within 30 seconds.

Test Procedures to Establish Detector Reliability Under Special
Environmental Conditions: The following test procedures shall
apply to establish detector system reliability under various
adverse conditions. In conducting the tests, the system ghall
contain the critical number of sensors for the specific test
condition.

Blank

Magnesium Flame: 4 6 length of magnesium metal ribbon approxi-
mately 1/8" wide and 0.005" thick, is to be clamped to a support
at one end so that it extends out into the air horizontally.

The detector is placed 2' from it at the same level, s¢ that it
views it sidewise, First run the gasoline

pan fire test (7.1) at the#4 ' distance, and then, while the alarm
light is on, ignite the magnesium simultaneously, at the 2'
distance and in line between the detector and the pan fire, The
alarm light must stay on, at least while the gascline is burming.

Sunlight: This test shall be made with sunlight shining directly
on the detecter (not through a clesed window) and the sun shall

be within 45° of the zenith so that the slant path through the
atmosphere 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
and must not alarm,

Chopped Sunlight: 1In 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 O cycles per second. 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
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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 whem they are in Front of
the detector, and blades should be not more than 1" away from
the detector so that the lighr from the sky itself will also
be modulated. No alarms shall result from the above testing,

7.3.5 Bunsets_and Signal Lights: An array of colored, incandescent light
bulbs shall be used to simulate the colorimetric 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 revolving red side on the belly of the airplane 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 ro be conducted in subdued
room illumination of not more than one-foot candle on the detector
(too dim to read fine print). The test shall comprise an exposure
of the detector to each of the three lamps, at 3 feet, for 30D
seconds each, without causing an alarm.

7.4 Vibration:

Resonance: The instrument, while operating, shall be subjected

to a resonant frequency survey of the appropriate range specified
in paragraph 3.3.4 in order to determine if there exists any
regsonant frequencies of the parts. The amplitude used may be any
convenient value that does not exceed the maximum double amplitude
and the maximum acceleration speclfied in paragraph 3.3.4.

The instrument shall then be subjected ta vibration at the
appropriate maximum double amplitude or maximum acceleration

specified in paragraph 3.3.4 at the resonant frequency for a period
of one hour in each axis.

When more than omne resonant frequency is encountered with vibration
applied along any axis, a test period may be accomplished at the
most severe resonance or the period may be divided among the
resonant fregquencies, whichever shall be considered most likely to
produce failure. The test period shall not be less than one~half
hour at any major resonaant mode.

When resomant frequencies are not apparent within the specified
frequency range, the instrument shall be vibrated for two hours

in accordance with the vibration requirements schedule (Section 3.3.4)
at the maximm double amplitude and the frequency to provide the
maximum acceleration.
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Cyvcling: The instrument, while operating, shall be tested
with the frequency cycled between limits specified in
Section 3.3.4 in 15-minute cycles for a period of one hour
in each axis at an applied double amplitude specified in
Paragraph 3.3.4 or an acceleration specified in 3.3.4 which-
ever is the limiting walue.

Water Spray: The Instrmment components which are to he located
outside the pressurized area of the aircraft shall be subjected
to the following tests:

Simulated Rain: The component shall be subjected to a spray of
water to simelate rain for z period of three hours, The component
shall not be dried prier te testing, per Paragraph 7.1.

Salt Spray: The instrument components which are to be installed
in exposed portions of the aircraft shall be subjected to a
finely atomized spray of 20 percent sodium chloride solution for
50 hours, At the end cf this period, the component shall be
allowed to dry and shall be tested per Paragraph 7.1.

Humidity: The instrument shall be mounted in a chamber maintained
at a temperature of 7012¢ and a relative humidity of 95-5% for a
period of six hours. After this period, the heat shall be shut
off and the instrument shall be allowed to cool for a period of

18 hours in this atmesphere in which the humidity rises to 100%

as the temperature decreases to not more than 38C. This complete
cycle shall be condected:

a, Five times for components located in uncontrolled
Cemperature areas.

"b, ©Once for components located in controlled temperature
areas.

Tmmedigtely after this ecycling, there shall be no evidence of’
damage or corrosion which affects performance,

Fuel and Oil JImmersion: The instrument components which are to be

installed in engine compartments or other locations in the airecraft
where they may be contaminated by fuel or oil shall be subjected to
the following tests:
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Fuel Immersion: The component shall be thoroughly immersed in
normally leaded 100 octane fuel 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 clean~
ing other than the drainage as specified shall be accomplished
prior to conducting subsequent tests,

0il Tmmersion: The test procedure outlined in Paragraph 7.7.1

shall be copducted with used MIL-0-7808 oil (turbine engine oil)
or SAE #50 (piston engine o0il) as appropriate,

Sand: The instrument componenta which are to be located in

externally exposed portions of the aircraft (such as in nacelles,

wheel wells, ete,) shall be subjected to a sand-laden airstream

flowing at a comstant rate of 2-1/2 pounds of sand per hour for four (4)
hours. The airstream zhall be formed of sand that has been sifted
through a 150 mezh szcreen and the particles shall come in contact

with all parts of the component being tested, The test chamber shall
be equivalent to that shown in Figure 1.

High Temperature Operation: The imstrument shall be subjected to the

applicable high ambient temperature listed in Column A of table in
Paragraph "3.3.1 Temperature: 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,

Low Temperature Operation: Same as requirement 7.9 above, except

substitute “low” far "high". The instrument shall then meet, at

that temperature, the performance tests described in Paragraphs 7.1
and 7010]-e

Altitude Effects

7.11.1 High Altitude and Rate of Climb: The imstrument shall be subjected

to a pressure that is varied from normal atmospheric pressure to an
altitude pressure equivalent to 30,000 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 returned to sea level conditions
and then tested per Paragraphs 7.1 and 7.1.1. Sealed components
shall not leak as a result of exposure to this pressure and a leak
test shall be demonstrated by immersion in water or equivalent.
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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 -1000 feet and that the rate of pressure
variation need not be as specified therein.

Pressurization Test: The components which are to be located
in a pressurized area shall be subjected to an extermal
prassure of 50 inches of mercury absolute for a period of 15
minutes, The response time test of the instrument per
Paragraph 7.1 shall be conducted while the component
involved is under this pressure,

Voltage Variation: The instrument shall be operated with
the voltage cycled between 75 and 110 percent of the rated
voltage. The instrument shall then be tested per Paragraph
7.1 under these conditions. Compliance with the provisions
of Paragraph 4,2 shall also be demonstrated.

Clearance Time: The instrument shall be exposed to the flame
as described in Paragraph 7.1 and three determinations 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
must not exceed 10 seconds, During this test, the sensor
shall be subjected to the most critical vibration (frequency
and amplitude conditions as determined in 7.4).

Fire Resigtance: For instrument sensing components, including
detectors and connecting electrical wire, which are to be
installed in a fire zone, tests shall be conducted to show
resistance to a completely enveloping flame of 1100° 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 exposure to flame. The instrument
shall then be exposed to the same flame for a third time.

An alarm shall be signalled 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,
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Standard Burner Assembly.

The complete standard burner assembly is
shown in Flg. 2-1. netplls of the com-
ponents of this mssembly are given in Figs.
2-2, 2-3, and 2-4.

Fig. 2-2 shows the details of the burner
and the burner grill which consists of two
plates connccted by 1/8-inch copper tubes.
Gas and alr are mixed in the burner base
and travel upward through the tubes. The
burning takes place above the top plate of
the burner. Cooling air 1a aamitted to the
burner through the four 1/8-inch pipe-tapp-
ed holes between the plates of the burner

1

Tu3 gy - e, woLEL

ot § el
~ef-

=71
h

i

wigrpm 9-p
I BURNER FLUG

|
' |
//f |

1% PAPL THREAD

TIRRHY

Twg WAl v, HOLES

B/0- 1IN, FARXEN

VST Pl
_‘L DAY :\z}-u:

SRR

‘‘‘‘‘‘‘

N s

M +
BEOTION A-A _CP
L

0 Wag- Il woLES

Figure 2-3. Burner Baso
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Figure 2-4, Orifice Chamher

grili, This air passes upward through the
No. 38 drtli holes in the tuf glate and
serves as a means fot controlling the over-
all temperature of the flame, ‘The locatlon
of the four 1/8-inch pipe-tapped holes is
critical. They muat be located directly
in line with the center row of 1/B-inch
copper tubes in each of the four quadrants.
Improper location of these connecttons will
result in an unequal radial distribution of
cooling ailr and will affect the distribu-
tion of the flame temperatore in a.like
HANAEY
Fig. 2-3 shows the detailas of the burner
base. When the two 11/32-inch-dlameter
holes in the burpner plug are drilled; care
should be taken that the center lipe con-
necting these holes will be at right angles
to the center line connecting the two 189/64-
ioch diameter holes 1o the base. When these
11/32-inch diameter holes are properiy located,
the 19/64-1nch-dianeter holes cannot be seen
when one looks vertically dowpward into the
burner bage. This misaligoment of holes aida
in the mixing of the gas and air hefore they
ascend to the burner grillk.
Flg. 2-4 shows the details of en orifice and
of an crifice chamber. Three arc required,
Two of these orifice chambers have end plates
with the 3/8-inch Parker thread fittings on
both ends and are fastened directly into the
burner base. The third orifice chamber has
an end plate with a Parker thread fitting on
one end and the plate with four 1/4-inch-
diameter holes in the other end, This end of
the chamber is connected to the burner by four
copper tubes, each 1/4 inch in outside diameter
(0D} and 13 1/2 inchea long. One of the ori-
fice chambers condected to tho base is for
measuring the gas supplied to the burner and
has an orifice 5/32 (0.01625) inch in diameter.
The other orifice chamber connected to the
base is for measuring the mixing air Bupgllad
to the burner and has an orifice 1/4 (0.25)
inch in diameter, The third orifice chamber
connected to the burner by four 1/4-ipch GD
copper tubes 1s for measuring coolin% air
supplied to the burner and hes an orifice 5/16
{0_.3:25) inch in diameter.
The gas should deliver approximately 2500
British thermal units (BTU) per cublc foot.
The tirner should consume 26 cubic feet of pas
per hour for the 2000°F (1100°C) filame. The
flame produced should be uniform and steady
with no yellow tips.
The differential manomoter rcadlngs of the
pressure drops across the orvifice should be:
1. Gas orifice (5/32-inch diameter), 0.98
inch of waler.
2. Mixing-air orifice (1/4-inch diameter),
9.25 inches of water.
3. Cooling-air orifice {5/16-inch diam-
eter), 11.¢ inches of water,
in order thaf the burner might produce the
right amount of heat, the differential pres-
sure for the gas and the mixing air should
be accurately contrelled. A slight varia-
tion in the cooling air mey he necessary
in order to obtain the proper temperaturc.
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FIGURE 3 (a)

Looal temperature rise condition
(Ref, Section 7.2,1)
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FIGIRE 3 (b)

General Yvemperature rige condition
(Ref, Section 7.2.2}



