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SMOKE D~71'LrCTO$S Is~ued 	7-1-47 ~ 
P 	1 	f R~~~~~d 

1. ~tPOSE: 	To specify minimum requiremente for emoke detection inetrumente 
for uee in aircraft, the operation of whic~ m~y eub~ect the instrument to 
environmental conditiona specified in Section 3.4. 

2. SCOPT: 	This epecifioation cavere two baeic typee as followai 
.~ ~~« 

~ E~~ ~ 
. 

Type I 	Carbon Monoxide 
~E~a Type II 	PhOto-E1ACtT1C CAll 
°~o_ r V 	C 

R ~ ~ ~ a. c~i~sni, a~viar~xTS: 
~<'Po Cpu~ '  . 

e ~~` ~ 3.1 !~laterial a*_+d Yor 	*+eh~v: 
~~ o~- 

.~~~ 

~~- ~V~=- 3~1.1 Materisle. 	Materialo sha11 be of a 	nalit 	vhich ~' 	 q 	Y 	experienae or tests ha~e 
~~~; 

« dsmonetrated to be euita ble and depead.able for use in airaraft instrwcente. V 	—  ~ E.. ~oEc 

~~;~a . 	~, 3.1•2 Worlananshi~i 	Worl~nanahip ehall ~e coneietent with hig~-grade aircrafL in- 
os"w atrument mam~facturing practice. 
n~~ v 
~ 	> 

oova+ 

`~`~ o~oe 3.2 ~aslio Interferences 	The inetrument ehall not be the eource of ob~ectionable 
'°"~` Q~o P  interference~ under o erati p 	ng conditiona at a~q frequencies uaed on aircraft. 
nr ~~ either by radiation or feed-~a,ck, in radio sets installed in the same air- 
° a= ~ ao„a craft as the instrument. 

~

0 	

I ~.Z Idsntificat~nl 	The following information shall be legibly a.ad permanently 
~-='~° ~~ .~o marked on the inetrument or att ached thereto= 
~ ,tr a 
v u a ~ 
•`-~;,a (a)- Name of Instrument (Smoke Detector) 
~o~o (b) 	SA~ Spec. AS.-400 o 
=~o~ (c) 	Bating (~lectrical, Vaauum, etc.) 
~~"~~ •~r~~ (d) 	Nanufacturer~s Part Number 
`°°~- 
~~~„ 

(e) 	M~,nufacturer~s Serial Number or Date of Manufacture 
~~ .~oo~ (f) 	Maaufacturer~e Name and~or Trademark 

~„~Eu 

~~
`° °~°~= 

=a 
8.4 ~vironmental CQndi~j,Q,~t 	The following conditione have been establiehed ae 

o~ ^ o Srsei~ oriteria only. 	Teet ehall be conducted as sF,ecified ia Sectione 5, 6 
~~~°' a. av„- 
a.~v 

and 7. 
?uoo 

.- ~~= E 
L ~- 3.a•2 ~mne~ature: 	When mouated in accord.ance vrith the i~.etrument manufacturer~ a 

~~°" 
8 >>; inetructiona~ the instrument aha.11 fuaction over the ra,nge of ambient 
m=o° 
~~'L  

te~perature of -55C to 60C and ahall not be adveraely affected by expoeure 
U~~~ 

~- ~ O 

c u 

to teffiperatures in the range -65C and to 70C. 
-a> 

~~~0 3.4.$ H~1d1ts► t 	The iastrument eball functioa and not be ad~ereely affected when 
r~o E  erposed to a relative humidity of up to and including 9b~ at a temperature 

,;oo~ of approaimately 32C. 
Uc'Ej 
oo~ 

°:'- a~o~ 3.4.3 Altit~de: 	The iastrumenE aha7.1 function and not be advereely afPected whsn 
~;og snb3ected to a preeeure and temperature range equivalent to -Z000 feet to 
~ +40.000 feet staadard altitnds. 

Copyright 1947 	hy Soue~y ot Automoti~c Enqincers, Inc. 	
Pri~ted in U.S..1. 
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3.4.4 Yibration~ When mounted in accordaace with the instrument maaufacturer~e 

inetrvctioaa, the unite shall function and shall not be advereely affected 
rhea eub~ected to the folloxing vibratione: 

Cqclee 	 M~z 
Pe_r,Minute•  ~mnlitudew  Acceleratioa 

Shock Monated Paael Inetrnments 600 - 3000 0.005 inch 0.8 g 
IIaehock 3lounted Paael InetrumenLa 500 - 3000 0.010 inch 1.:~ g 
dirfrane Structure Houatad Inetrumeat4 500 - 3000 0.030 inch 3.8 g 

•AOTEt 	It is underetood that the unit ehall rithetand vibratione at higher 
frequenaies, bnt'the acceleration Paluee need not ezceed those ehown 
SbO4A• 

11hen epecified by the purchaesr for ua~ ia rotary ving aircrafl. the 
frequeacy ra.nge aba11 be 150 - 3000 cyales per minute. 	 ~ 

	

4. 	~TAIL REQIIIEffi~IJTS t 

4.1 D~~! 

4.1.1 Th~ inetranent shall conaist of a meaas for: 

Type I 	- Testing air for contamiaation with gasaoue prodwcte o! aombnslioa 
It s2~all include aa alarm circuiti or control circuit ~hich rill 
iadicaLe the preeenae of contaninatioa Mhen it reac~es a aon~- 
centratioa of not more than O.b10~ of carboa moaozide by volume. 

Type II 	- Testing air for contamination rith emoke or gae of all colors or 
partiole aises. It shall include au alars~ circuit or control 
circuit rhich vill indicate the pre$eace of contaminatioa which 
reduces the light transmiesion to n~ot leea than 90~ of t2~at oi 
olear air. Percentage of tranemiasion is dsfined as the light 
falling on a photo-electric cell through a oae foo~ dietanae as 
coaroared to t~e light tranamitted in clear air. 

4.1.2 A meaae slaall be incorporated in the dsaign to admit the air sample to the 
eensiti4e element of the inetrument in a positive mann~er. 

	

4.2 	Indicatin~ l~tethodt The instrumant e~sa11 be capable oP actnating both visual 
and aural alaru iadicatore. 

	

4.3 	8eliabilit9: False aignala in the inetrument s2~a11 not reeult from variations 
in voltage (+259b sad -100~ of the rated), flight attitube, accelerations 
en,countered in flight or landing,, aad ~from noraal amounte of duet thay ma`y 
accumulate vithin the inetrnment under aormal flight operation. 

	

4.4 	Intesrity Test Provi4lons Th~e inatrwnent shall be provided with a meana for 
being teeted in flight. The teet ehall aanee operation of the alara cirauit 
or control circuit by initiating the eequ~ncy of actione throug~ e ►  dia= 
tnrbance in the instrument. 

~" 

~ 
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4.5 	3a~„~,,,,ino Ch~ra~terieti~e_: When an inetrument iastallation ie desigued to 

divert the air samples from more than one aampling etatioa~ it shall cycle 
at a rate not to ezc0ed 30 seconda per ea~pling etation~ in xhich oaee~ 
flotir of air through all th~e sampling conduita ehall be maintainecl continwo~u• 
1y. In addition, vhen a emoke alarm ie indicated, an alaru ahall be actuated 
to indicate the locatioa in which the emoke or gae ie being generated and to 
continue to indicate the alarm until th~ condition is eliminated. It ebal.l 
begin cycling in a normal maaaer'within 30 eeconde after releaeing ths alarm 
signal. 

5. 	TFST CONDITIONSi 

5.1 	Atraoe~heric_Conditione: Unless oth~erwise specified~ all teete required b~ 
this epecification ehall be made at an atmoepheria preeenre of approzinatel~ 
29.92 inches of inercury and at an ambient temperature of 220. W}~sn teste 
are made with the atmospheric pressure or the temperature sabstsatially diY- 
ferent from these valwes, s11oNa~nce shall be made for the variationa from the~ 
specified conditione. 

5.2 	Vibration ~To minimize friction)t IInlesa otherwise epecified, all tests for 
perPormance may be made with tha instrument sub3ected to a v~ibration oY .002 
to .005 inchse aacplituds at a frequency of 1500 to 2000 cycles per miaute. 
The term amplitnd,e aa uaed herein indieatee tha total dieplaaement lrom 
poaitive mazi~aum to aeg,ative masiaum. 

5.3 	Yibration Standi A vibra~tion stan~d ehall be used rrhich ~rill ~lbrate at as~ 
dssired frequency between 500 and 3000 cycles per minute and aha11 eu~~ect 
the iastrunent to vibration euch t2iat a point on the inatrusient ~ ►i.11 deeariba~ 
in a plaae iaolined 4b d~,greee to the horizontal plane~ a cirale. the diemeEer 
ot vhich is eqnal to the amplitude specifiea herein. 

5.4 	Teat Poeitia~t IInleaa other~rise specified, the iaetrument eball be mounted 
and teated in its aormal operation poaition. 

5.5 Air~== Ualase otbarMiee epecified, air eamples ehall be as followo: 

(1) Air coataining 0.01~ plus or minue .005~ of carbon 
nonozide. or 

(2) Air contaiaing emoke or gae ha~ing a light tranemieeion 
valwe of Sb,$ to 92~►  of that of clear air. 

5.6 	PmPer Con,ditionet IInleee otherwise specified all teste for psrfox~ance shall 
be conducted at the por~er ratizzg recommended by the maAnfactnrer. 

6. 	~D VIDUAL P: ORt~ANCE RHiQUIREI+~NT~: 1111 inatruments, or componeni~e of w~oh. 
s2~11 be sub~ected to whatever teste the maaufacturer deems necrossary to 
demonetrate epecific camplianoe xith thie epecification lacluding the follorr- 
ing requirements vrhere applicable. 

6•1 	AesnonBe Times The inetrument ehall be teated. eo that, rr2~n an air oeu~ple 
per Section 5.5 ie introduced into the iaetruaaent uader nor~]. rooa teQpera.- 
tnro aad atmospheric preesure conditions the alarm circnit or control aircuit 
aha11 be energized xithin a mazimum oP 30 eecands. 
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6.2. ~l,~~tric: The ~ns~.il.at~an ehall be eubjected to a dielectric test with an 
E.~i.S, voltage at a commerci~l frequenc;~ applied for a period of 5 eeconde 
equivalent to 5 ti~nes normal circuit operating voltage, except Khere circuite 
includs coa~ponents for which auch a toet would not be appr~~riate the test 
volta„~e shall be 1.25 times the norrnal circuit operating volta~e. The ineula- 
tion responae shall not be lese than 20 megohms at that voltage. 

?. 	QU6S:I:~'ZCbTION TESTS: Ae ma,ny inatrivaente as deemed neceseary to dsmonatrate 
that a11 instrumenta will comply with the requirements of thie sectloa s2~a11 
be tested in accardaace with the maaufacturer~s recommendations. The testa 
of each iastrument eh~ll be conducted conaectitively and after the teste have 
been initiated. no further ad,justments of the iastrument shall be perrnitted. 
~'or thase instruments which emplor a cycling device for teeting a multi- 
plicitg of locationa rith oae instrument. these teste eball be conducted oa 
ths baeie of a sin~le eample etat3on. During t}~eae teste no false alazm 
eba].l result. 

7.~ 	Sta_ ilit~s The iastrueient shall be operated coatiauouely for 24 houre at 
room temperature. AL the end of the firet and txenty-fourth honr of operation 
a saatple of air, ver Section 5.5. ehall be iatroduced into the inetrament and 
the time required for operation of the alarm circuit or control aircuit shall 
not e~ocaed 30 seconde. 

7.2 	~uction 9ariationt The inatrument shsll be operated continuwusly by varying 
the su~ction from 25,$ below to 25~b above the rated. At each of thaee valwee 
a sample of air. per Section'5.5. ehall be introduced into the inetnunent ead 
the time required for operation of the alarm c3rcuit or cantrol airc~tt ehall 
not eaceed 30 secanda. 

?,3 	~} 	V 	: The instruz►ent shall be operated with the voltage varying 
from 11 to 85 of the rated. The instriment shall then be tested Kith aa 
air eample, per Section 5.5, and the reeponse time shall not exceed 30 eecoade 

7.4 	Sieh Temnerature: The inatrument ahall be exposed to a temperature at 70C 
for a period of eiz houre after which it sha11 be tested aith air at 60C for 
a period of 30 minutes without giving a false alarm. The inetrwaent ehall 
thea be teated with an air eample. per Section 5.5, and the responee ti.me 
eha11 aot eaceed 30 eeooade. 

7.5 	Low T@mverattue: The iaetrwaent shall be exposed to a temperature o! •66C 
for a period of 24 hours~ after which it shall be raiaed to a temperature of 
-55C fo~ a period oi six houra. After operating for thirty miautee at a 
temperatnre -55C, without giving a false alaxm, the respoaee time to t~ air 
semple ia Section 5.5 ehall not eaceed 30 esconcls. 

7.6 ~s The inetrvment eball be eub3ected to an atmoephere 32C ~rith a 
relative humidity of 95~, rith the air eample being takea froa~ the same at- 
mosphere. After operating in this manner for five houre. an air sample per 
Section 5.5. ehall be iatrodwced into the instrument and th~e tine required 
for operat3on of the alaxm circuit or control circuit ehe:ll not e~oaeed 30 
seconde. 

~ 

~ 

~a., 
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