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Section 7C of the SAE Technicol Board rules provides

use by anyone engaged in industry or 1ra‘de
to confarm to or be guided by any technica

patents which mav apply to the subject matter.

@

(3-2 Badlo Interference: The instrument shall not ' be the source of
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environmental conditions specified in Section 3.4,

2. SCOPE: This specification covers the following basic types of

where fuel, oil or similar fires may occur. 4

Page 1 of 10

BURPOSE: To specify minimum requirements for fire and heat detection inetruments
for use in aircraft, the operation of which may subject the instrument to

instruments, or

combinations thereof, intended for use in protecting aircraft power plant
installations, auxiliery power plants, combustion heeters and other installation

Type 1 Rate of temperature rise
Type II  Flame
Type III Fixed temperature

3. GEWERAL REQUIREMENTS:

7,11 8! Materials shall be of a quelity‘which experience

have denonstrated to be suitable and dependable for use in =

3.1.,2 Wor
t manufacturing practice.

e,

adlation of feed-back, in radio sets installed in t
rument.

either by
8 the ins

3.3 ldentification: The following information shall be legibly an
marked on fthe instrum@nt or attached thereto; '

(a) Neme of Instrument

(b) “SAE Spec. AS-401

(e)” Rating (Electrical, Vacuum, ete.)

(d) Alarm Tempsreture (Seneine elament, where

and/or tests
ircraft instrumente,

¢ Workmanship shall be consistent with high~gradp aircraft

objectionable

under operating conditione at any frequencies uebd on aircraft,

he same aircraft

1 permanently

applicable)
(e) Manufacturer's Part Number
(f) Manufacturer's Serial Nurber or Date of
: Manufacture
(g) Manufacturer's Name end/or Trademerk

‘design criterie only.
5, 6 and 7.

-

3.4 ZEnvironmental Conditions: The following conditions have been established as
Tests shall be conducted as specified in Sections

Copyright 1947 by 'Sociefy of Automotive Engineers, Inc. _

Printad ir t1 Q4
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3.4.1 Temperature: When mounted in accordance with the manufacturer's recommbnda~

tions, the unit vhall 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:

Instrument Location A B

Power Plant Compartments =20 to 130C -85 to 130C
Other Areas -20 to 700 -66 to 70C
3.4.2 Hum;gggx: The instrument shall function and not be edversely affected by

exposure to a relative humidity of up to and including 95% at a temperaturq
of approximately 32 C.

- 3.4.3 Altitude: evinstrument shall function and shall not be adversely affected

vhen subjectdd to & pressure and temperature range equivalent)te -3000 feet
to +40,000 fget standard altitude,

3.4.4 V;brggign: Wher mounted in accordance with the instroment manufacturer's

|4.2 Reliedility: F

4.3
4.4

5.

5.1

instructions,| the unite shall function end shall not be sdversely afifected
vhen subjected to the following vibrations at a frequency of 500 td 3000

cycles p2r mimute, When specified by the purchaser for uee in rotdry wing
aircraft, thel frequency range shall be 150 ta*3000 cycles per minute.

Amplitude Acgelgrg;;gn

Structurally Mounted Instruments 0.030 inch 3.8 g
Engine Comparftment Mounted Instrumentg 0.20 inech 25 g

rument Mounti

It ie understpod that the instrument shall withstend vibration at hiigher
frequenpies, ut the acceleration values need not exceqd those showph above,

Tha-instrument shall be canable of actuatingvbdth visual

and aural alarm|indicaters.

in voltage betw¢en’Q and 125 10
accelerations encountered in flizht or landing.

Integrity Test Provisions: The instriment shall vermit testing of the continuity

of the associated electrical circuit in flight,

Calidration Adjustment: All calibration adjustments in the 1nétrument~shall
be provided with tamper-proof seals.

TEST CONDITIONS: . )

Atmospheric Conditions: Unless otherwise specified, all tests required by this
specification shall be conducted at an atmospheric pressure of approximately
29.92 inches of mercury and at an ambient temperature of approximately 22 C,
When tests are conducted with the atmospheric pressure or the temperature
substantially different from these values, allowance shall be made for the
variations from the specified conditinns,

se signals in the instrument shall not result from v, 1aﬁions- =
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5.2

5.3

15.4

16.5

1 6.6

" and tested in 1ts‘norméi 6pération:p0q1tion.

. ) - & .
Vivration (To minimize friction): Unless otherwise specified, dl tests for

performance may be made with the instrument subjected to a vibration of .002

to .005 inches amplitude at a frequency of 1500 to 2000 cycles per minute.,

The term ampnlitude as used herein indicates the total displacement from positive
maximum to negative maximum,

Yibration Stand: A vibration stand shall be used which will vibrate at any
desired frequency between 500 and 3000 cyclés per minute and shall subject
‘the instrument to vibration such that a point on the instrument will describde,
in a plene inclined 45 degrees to the horizontel plane, a circle, the dicmeter
of which is equal to the amplitude specified herein, . ‘ '

Pag P“,gmrﬂ Intens orw : gd, the instrument Bhall be’moﬁnted

P-!; _Conditiopa: Unless otherwise specified, all tests s li be‘conducted

- at the jpower rating recommended by the manufacturer-and the| instrument shall

be in an operating condition,

gme _Tempers g Megsurement gnd Flame Sigze: < All fleme temneratures shall be
- measured by using an 18 gauge wire thermocouple and the two E:ands.of wire shall

. be twisted tocether for a distance of % inch from the termo ouple bead., The

5.7

6.1

| 6.2

oo

6.2.

thermocouple: bsad shell be at the center of the flame and the two wires leading
to the pead shall be parallel and extend radielly into the flame.. The nature
and size of the flame and the method’of test shall be speciffied in Figure 2.

Topt Samplet Unless otherwise, specified, when qualification tests are being
conductpd on continuous type, detectors, at least eight inches of the continuous
detecting element shall be subjected to the test conditions|as well as at least
two typflcal insulatore, supports, or connectors of each basfic type used.

INDIVIDUAL PERFORMANCE TESTS: All instrumsnts or components|of such shall be
subjectefl to whatever tests the manufacturer deems necessary|to demonstrate
specific| compliance with this snecification. ' '

Response Timeé: The aénbing element shall be tested as 'specified in Section
7.1, or|im'some equivalent manner which will adequatley che¢k the sensitivity
and calibration,

Dielectric: The instrument shall be subjected to whichever one of the following
dielectric tests is most apnlicable:

16.2.1 Ungrounded instruments, or grounded 1nstruments‘prior to connection of

internal ground wire, shall be tested by either the method of Section 6.2.1.1
or 6.2.1'2' ’

1.1 Insulation Resistance: The insulation resistance measured at 500 volts

d-c between all electrical circuits connected together and the metallic
case shall not be less than 20 megohms,
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6.2.1.2 Dielectric Strensth: The insulation shall withstand without evidence of
damage the application of a sinusoidal voltage at a commercisl frequency
between all electrical circuits connected together and the metallic case,
for = neriod of 5 seconds. The BM5 value of the sinusoidal voltage applied
ghall be either five (5) times the maximum instrument operating voltage,
or 500 volts, whichever is the greater.

6.2.2 -Instruments operated with a permanent internal ground connection shall be tested
as fOIIOWS.
The insulation shall withstand without evidence of
demage the application of a sinusoidal voltage at a
commercial frequency between each electric circuit and
the methllic case, for a period of 5 seconds. The RMS
value of the sinusoidal voltage applied shell be 1.25
times the maximum circuit overating voltage obtainable
betwreon| two test points,

7. QUALIFICATION TESIS: Ae many instruments as appear necessary to demonstrate

that all instrumepte will comply with the requirements of-)thies section [shall be
- subject=d to the following tests where applicable. The tests on each instrument

shall be conductefl consecutivaly and after the tests have been initiatdd, no
further adjustments of the instrument shall be permitted. There shall [be no
false alarms signalled during zny of the tests, Alresponse time test per
Section 7.1 shall|be conducted after each qualiftication test, except Sﬂctiona
7.1.1, 7.2, 7.3, ¥.3.1, 7.3.2, 7.,3.3 and 7.14. THowever, except in the |case '
of the response time test following the qualification test of Section 7.14, the
instrument subjected to the response time, test need not be the same ingtrument
or instruments being subjected to the entire series of qualificetion tjsts.'

7.1 Respgnse T;gg The seneing element shall be tested in an 815 C maxim
‘temperature flamp as specified in Figure 2. The ambient_temperatureA
from which the tpst is started 'shall be normal room temperzture. Howqver,

a higher staortinf smbient temperature may be used if the sensing element

* 1s specified for|use only in'locations where the ambient temperaturé Will not,
under any normal|continuous operating conditions, fsll below this value. For
types of detectors and detector systems whose sensitivity is affected py the
numbar of sensing elements, by the length of the sensing element exposed to
flame (for contifuous types), or by other factora which may be varied from
one system desizn to = oY a8ponse—t : 3 ducted with

the least sensitive system configuration to be used. The time of resnponse
shall not axceaed 5 seconds when the instrument is tasted in accordance with
thie ss¢tion,

7.1.1 'Reveat Response Time: The sensing element(s) of the fire detector system
shall be subjected to an 815 C flame for & nerind of one minute., It shall
then he removed from the fleme, Within § saconds after the alarm hae
cleared the-sensing element shesll apgain bde subjected to the flame., An alarm
shall be signalled in five seconds, The units subjected to this teet need
not be subjected to any other teests, ,
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7.2

7.3 7

used.,

7.3.1

=Beu
Fixed Temperature Operation: (For Type III instruments only). The detecting
element shall be placed in & suitadble heating chamber and the temperature
shall be raised at the rate of not less than 7 C ver minute, to not less
then 80% of the rated temperature setting., The temperature shall be
maintained at this value for not less than one hrur. The temnerature shall
then be raised, at a rate of not more than 7 C per minute, to 10p ebove the
rated tomperature setting. An alarm shell be signalled within a tolerance
of 10% of the rated temperature setting.. The temperature shall then be
‘lowerad, at a rate of not more than 7 C per minute. The elarm indication
shall cease before the temperature falls below 90% of the rated’ setting,

alse Alarm Due to Rate of Temperature Rise: No alarm shall be signalled during
these tests except in the case of Type III instruments which may signal an
alsrm wIen the temperature reaches a value not less than 90% of the rated

‘setting| TFor types of detectors and detector- systems whose|sensitivity 1s
affected by the number of sensing elements, the length of the sensing element
exposed|to the test temperature (for continuous types)) or by other factors .
which may be varied from one system design to another, the tests of 7.3.1 and
7.3.2 shzll be conducted with the most sensitive eystem configuration to de

Falas|Alarm Due to Local Temmerature Rise:’ The sensing element shell be
subjected to various combinations of rdtes of temperature|(rise a2nd durations
of these retes of rise., Excent as indicated in Section 7|3, no alarm shall
be signalled when the element is exposed to any combinatipn of the rates

of riEe end éurations within the \shaded area in Figure 3(f). This test
shall|be conducted in & manner (3imulating conditions due to local overheating.

7.3.2 False|Alarm Due to Generel. .Temmerature Risa: The test of(7.%.1 shall be
' repealed except that Figurs 3(b) shall be amployed and the test shall be

7.3.3

7.4

condupted in a menner wimuleting conditions existing due fo a general
temnerature rise throughout an engine compartment where the sensing
elensht(s) may be 1ocated.

False ) ishi
confipuration )epecified in 7.3 shall be subjected to an 815 C flame for 30
seconfls, The flame shall then be removed from all except|the portion of the
systam as'epecified in 7.1. The alarm shall not clear. fter an additional
30 septnds the flame shall be removed entirely and the elarm shall then .
clear. The units subjected to this test need not be subjected to any
other test.

Vibration: The instrument shall be mounted on & vibration stand, in its

own shock mounted bzse, if nrnv1ded with one, in its normsl operating plane,
The instrument shall be subjected to vibration with an amnlitude betwemen
.003 cnd .AN5 insh 2t frequencies for 500 to 3000 cycles mer minute, in order
to determine whether the ne*ural frequency of the instrument occure in this
frequency renee,
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7.5 YVibrati 4 e: With the instrument mounted on a vibration stand, ver

Section 7.4, 1t shall be vibrated continuomsly at a total amplitude as svecified
in Section 3.4.4 for a period of 24 hours at the natural frequency, if ,
applicable, as determined in Section 7.4, or if not applicable, at a frequency of
2000 cycles per minute. No damage shall be evident after this test. In the

case of this test, the response time test of 7.1.1 shall be conducted while

the instrument is being vibrated. However, the sensing end indicating elements
need not be vibrated simultaneously unless it is apparent that simultaneous
vibration will be critical. '

7.6 ﬂg&g;_ﬁn;gzz' All parts of the instrument which may be inetalled in exposed
' portions of the airplane shall be subjected to the following tests:
7.6.1 Simulated Raini Theeomponents—bet +shati-besubjected to g spray

of water, to simulate rain, for a period of three houre., The detectior shall
not be dried prior to testing per Section 7.l.

17.6.2 Sal ¢ e components being tested shall be subjected to spray with a
: - 20% sodium chlgride solution for a period of fifteen minutes. The components

8hall then be dried in eir at room temperature before they are tested per
.Section 7,1, The components shall not be cleaned before the test of| Section
7.1 is conducted. ‘ '

17.7 Corrosiont All parts of the inetrument which may.be instelled in expoped

- portione of the girplane shall be subjected to a.finely stomized sprey| of
204 sodium chloride solution for 200 hours. A% the end of this period the:
‘parts shall be allowed to dry and may then be cleaned prior to conductfing the
test per Section|7.l. ‘ ' %

17.8 Fue). and 03l Immersion: All parts of the instrument which may be located in
* enginé compartments, or other locations where they may be contaminateéd| by
fuel or oil, ehalll be subjected to the following tests:

7.8.1 Fuel Immersioni The comonénts being tested shall be thoroughly immersed in
normally leaded 1C0 octane fusl =t apvroximately room temperature anfl then
allowed to drailn for oné{minute before being testsd per Section 7.1.| No
oleaning other [than the/dreinage ‘specified above shall be accomnlished prior
‘tn conducting subsequent tests,

7.8.2 Q1] Immersion: | The same test shall be conducted with nsed SAE $60 oil,

7.9 Sapd: All parts of the instrument which may be installed in exposed portions
of the airplane (such as in nacelles, wheel welle, etc.) shall be subjected
to a sand or dust laden air stream, flowing at a constant rate of 2% pounds per
hour, for four hours., The streem shall be formed of sand or dust that has
been sifted through a 150 mesh sereen and shall pass over all parts of the units
under test,. The test chamber shall be equivelant to that shown in Figure 1,

7.10 Eigh Temperatura: All components of the instrument which may be located in
engine compartments shall be exposed to a temperature of 130 C for 48 hours
prior to being tested per Section 7.1 except a 130 C, All other components
shall be subjected to a similar test at 70 C,
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7.12

7,12.1

7.13

7.11 Low Temmergture: The instrument shall be exposed to a temperature of =65 C

7.12.2 Loy Altitude: The inetrument shall be subjected fo the sime test as oute

7.12,3 Press zation Test: All components of the instrument which may be located

7.14 Flape: |The detecting(element of the instrument shall be subjected to a

for a period of 24 hours, after which it shall be reised to a temperature of
-85 C for a period of elx hours nrior to being tested per Section 6,1 except
at ~-55 C, However, compliance with Section 7.1 shall be considered to have ,
heen accomplished in this case if the time of response does not exceed 10 seconds,

titude Effects:
High Altitude spd Rate of Climb: The inetrument shell be subjected to a

pressure that is varied from normal atmosphéric pressure to an altitude

pressure equivalent to 40,000 feet at a rate of not less than 3000 feet per

‘minute, The instrument shall be maintained at the altitude pressure equivalent
to 40,C00 feet for a period of 48 hours. The inestrument shall then be

ret ed—to—=se ond g—and ested e . on 7.1, Sealed

units|shall not leak as a result of expoaure to this pressure. Where

applicable, this shall be demonstrated by immersion inwater after the test.

lined|in Section 7.12.1, except that the rate of pressure|variation need
not be as specified therein and the pressure ®hall be maintained at an
altitude pressure equivalent to.élOOO feet,

in pre ssurivﬂd erea shall be subjected to an external pressure of 8 p.s.i,
for a|period of fifteen minutes, The response time test of 7.l.1 shall be
condu¢cted while the components involved are under the 8 pis.i. pressure.

Yoitage | Varigtion: The instrumeént shall be operated with the voltage varying
from 110% to 75% of the rated,  The instrument sh2ll then be tested per
Section|6.1 under these conmiitions., Compliance with the provisions of Section
4,2 shall also be demonstrated.

completely enveloping flame at a temperature of 1100 C minimum for two periods
of one minute each;' The flame shall be as specified in Figure 2. The
instrument shall ‘be cooled to approximetely room temperature or to the ambient
temperafure permitted in Section 7.2 after each exposure to|flame, The
inetrument_shsll then be exposed to the seme flame a third time. An a2larm
shall be (signalled in not more than five geconds after eech [exposure to

flame, orimz—cooling o strument=afte ' W0 exposures %o flame
the glarm shall clear in nd% 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 clesred. A manual resetting device may
be used to cleer the alarm provided it is demonstrated that the resetting
device will clear the alarm only 4f the flame hes been removed; i.e., if

flame is still present and the manurl resetting device is overated, the
instrument must continue to indicate the presence of a fire, The instrument
need not clear the alerm and need not be capable of further operation after

the third exposure to flame. During this test the seneing element shall be
subjected to vibration as specified in Section 7.5,
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metering valve_/
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sand hopper (should hold enough

sand for complete test)

observation
window

vibrator

diffuser

N

oent

bri fugal blower

baffle ,/

rack

/

sand catcher

FIGURE 1

-

Z outlet port

Schematic Sand Test Arrangement (Ref. Section 7.9)
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