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Society of Automotive Engineera, Inc. 
29 West 39th Street 

1Vew York Citv 
AERONAUTtCAL STANDARD As412 

!.? -~-~l6 

~ 

	
CARBON MONO%IDS D~TLCTORS, ( 3IGNAL ASSI~t[ffi.Y ) 

	
Reviaed 

1. F'URPOSE; To Qpecity minimum requirementa for Qarbon monozide detection in- 
strumenta for uae in aircraft, the operation of which me~y eub~ect the in- 
etrnment to the environ~nental conditions specified in Section 3.3. 

2. 3COPS: Thie epecification cavere the baeic type of~ instrument ior detection of 
tozic concentrations of carbon monozide Rhose operation ia ba$ed `on meeaurement 
of heat chenges through cntalytic oYidation. 

3. G~tAI. RB'~TIREd+iF~1TS: 

3.1 1~aterial end Workmanahip: 

3.1.1 ~ateariele: blateriele ehall be of e qualitq which ezperience aad,/or teate 
he~e demonetrated to be euitsble and dependeble for uae in eiroraft 
ine~rumenta. 

3.1.2 Worlamanahip: Y~orkmanahip shall be coneiatent Aith high grade aircrait 
. 	inetrument manufacturing praotice. 

3.2 Idelntificetion: The lolloAing information ahall be legibly and peraianently 
marked on the inetrument or attached thereto: 

(a) Name of inatrument 
(b~ SA$ 3pecification ~.5-418 
(c) Rating (Slectrical, Veauum, etc.) 
(d) ldanufacturer'a Part Number 
~ej :~anufacturer'e 3erial Number or Date vf I~fgr. 
(!) Manufaeturer'a Name and/or Trademark 

3.3 ~vironm~ental Conditioas: The following are establiahed as design criteria 
only. Al1 testa shall be run as per Sectiona 5, 6, and 7. 

3.3.1 Temperatura: When inetelled in accordance with the inatrument cnamifacturer'e 
instructions, the instiument ehall iunction over the range of embient 
tempereture indicated in Column A beloA~ and ehall not be adverselq affected 
by ezposure to the temperatures showa in Column B belo~. 

Inatrument Locetion 
	 ~Ah 	 hBM 

Hented Areae (Temp. controlled) 
	

-30 to 50C 
	-85 Lo 70C 

Unheated Areae {R'emp. uncontrolledl 	-55 to 70C 
	

-6S !0 70C 

5.3.2 Humidlty: The iaetrument shall funetion and ahall nat be adveraely efiected 
ahen ezpoaed to any reletive humidity in the range from 0 to 95~6 nt n 
temperature of approzimately 32C. 

3.3.3 ~ltitude: The instrument ahall llinetion and not be adversely a2fected ~hen 
sub~ected to a presaure and te~perature range equivalent to -1000 feet to 
40,000 feet etandard altitude ezcept that the inetrument temperature shall 
not be lower than -30C. 

GopynqM 1948 	by Souc~y ol Aubmotivc E~q~nc~rs, Inc. 	 ~• • +c.i ,~ U.S.A. 
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3.3.4 Vibration: Alhen mouateQ in eaeordance with the instrument ma~nulacturer's in- 
etructione, the nnits ahall fnnction ead ahall not be adveraely a2'fected when 
sub~ected to the follorring vibrationa at a trequencq oY 500 to 3000 cyclee per 
minute.~ ~hen epecified by the purchaser ror uae in rotary wing aircraft, 
the ireq.uency reage ehell be 150 to 3000 cyclee per minute. 

~ro~ of Instx~ment ~dount ing 
	

Amplitude 	~ez. Acceleration* 

F~ocg  ~onnt~d Panel Instruments 0.010 inch 1.3 g 
3~ructurnlly ?donnted Instrumente 0.030 inch 3.8 g 
$ngine Compartmeat I~ounted Inatruments O.EO inah E5 g 

*8ote: 	It la nadsratood that the units ehall withetsad vibrationa at higher 
lreqnenciea, tbe acceleretion values not to ezceed thoee ehown above. 

3.4 RaQio Interference: The inetrumsn~ ehall not be the eource oi objeetionable 
interlerence, under operating conditione at en~y lrequenciea uaed on aircraYt, 
either by radiation or feeQ~baok, in radio eete installed in the same aircraft 
ae the inetrnment. 

4. AETAIL R~~JIRF~!$BTT3: 

4.1 Dee=: The instrnment shall consist of n menne for teeting eir for conteminat 
with carbon m~onozide. I~ ehall inclnde aa elarm circuit or coatrol cirauit 
~rhioh will indicate the presence oi aontamination ~hen iti reaches a conceatra- 

~ 	tion betReen .005 and.007 Der ceont of cerbon monoiide by volume. 

4.1.8 SemDlinB D+1eth_od: ~ meewe ehall be incorporated in t2be deeign to direct the air 
eample to the mensitive sle~ent of the inatrument in a poeitive mnnaer. 

4.8 Indicn~ing  Method: Tbe inatrument ahell be aepable of actnnting both Ti~al 
and aural nlerm indicetora. 

4.3 Reliability: Fe~lae signals (including lailnre) in the inets~um~ent shall not 
reeult from variationa in tlight attitude, from normal amounta of geaolins 
vepore and dust likely to accumulete in the inatruffient in normel llight 
operations~ from naaeleratione encountered in flight or landing, or irom 
var iation4 ia voltage, (+~5~ -100g6 0! the rated).. 

4.4 Power 9ariation~: All unitie ahall properly function with *t096 -20~•variation 
in DC ~oltage and/or {10~ variation in AC voltage and lrequency provided the 
AC ~oltage and lrequ~ncq vary in the eeuae direction. 	 ' 

5. T89T CONDITIOIQS; 

5 ..1 Atmospheric Conditiona: Unlesa otherwise apeciliefl all teete required by 
this epec~fiaetion ehall be met at an atmoapherio preseure oP approaimately 
29.92 inches of inercury, and at an ambient temperature o! approaimately 2QC. 
When teete are made with the preasure or the temperature aubatantielly 
diPferent lrom theae value$ allowancee ehell be made for the veriatione 
from the epecified conditione. 	 ~ 

~ 

r 

Printed in U.S.A. 
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9.2 Vibratioa: (To minimize frictioa) IInlesa otherwiee epecified, all teeta for 
performanee ma,q be made ~ith the instrument eub~ecteQ to a vibration o! 
0.002 to 0.005 inch amplitude at a frequency of 1500 to 2000 cyclea.per minute. 
The term amplitune se ueed herein iadicntes the total dieplaeemeat Prom 
ppeiti~e mazimum to ne$ative mezimum. 

5.3 Vibration Stands A vibration atand shall be uaeQ ~ahieh ~ill vibrate at any 
deaired lrequency bet~een 500 end 5000 cyclee per minute and ~hall eub~eet 
the inetrument Lo vibration such that a poiat on the inetrument case will 
deecribe, in a plane inclined 48 degreea to the horizont~l plane, e circle, 
the diameter of whieh ia equnl to the amplitude epeci .fied herein. 

5.4 Power: Unleae otherwiee apecified, ell teeta fa~ pertormance ehall be con- 
dncted at the poear rating recommended by the manufactnrer. 

5.5 Teat Poeition; IInlesa otherxiae apecifie8, the ine~rument ehall be mounted and 
teated in ita normel operating poeition. 

5.8 Air 9am le: IInleae other~iee epe~ilied, the air sample ehell be air eontaiaing 
0.0075 _.0005~ of carbon monozide by volume. 

6. INDMDIIAL PER~'ORNLNCE RS~JIRE~NT3: All inatrumenta or componeate o! ench 
ehell be eub~eoted to whatever teeta the menufaetureac deeme neceeeary to 

~ 	demonstrete epeoilic campliance with thie epeoification, including the folloe- 
iag requiremeata Rhere applioable; 

6.1 Reavonae Time; The inetrument ahall De teeted, ao that, ~hen ea air eemple 
p~r ~eotion 5.8 is introduoed the alarm circuit or oontrol aireuit ahall be 
energized ~ithin a marimum of 5 minutea. 

7. ~J~I.IFICATION TE9T8: Ae many inatrumenta as dsemed neceaearq to demonetrate 
that all inetrnmente will comply ~ith the requiremente of thia eeation ehell 
be tested in ~coordanoe With the manufacturer'e reco~endationa. 

7.1 StabilitY: The inetrument ehell be operated continuouely for twenty-four houra 
et room tempere~ture. At the end of the firet and tWenty-lourth hour o! ' 
operation a semple of eir, per Section b.6, shall De introdueed into the 
inatrnment and the time required for operat !oa of the elarm cirouit or control 
circuit at the end ot the t~entq-fourth hour ahell noS esaesd that obeerved 
at the end o! the firet hour of thia run by more then 30 eeaonde and in no 
caee ahall it ezeeed the time apeoilied in 3ection 6.1. 

7.8 9uction Yariation: The instrument ahall be operated continuoualy by varying 
the enction from 25q6 beloa to 29q6 above the normel rnted auction. At each 
of theae valuea a aemple o! air, per Section 5.8, ehall be introduced and 
the time required !or operation of the alarm cirauit or control circuit 
ahall not differ from that obeerved under the normal reeponae time teet nt 
normal rnteQ suction, b~ more than plue or minus 30 aeconde, and in no case 
ahall it ezceed the time epeoiPied in 3eotion 6.1. 

Printed in U.S.A. 
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