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Society of Automotive Engineera, Inc. 
29 West 39th Street 	AERONAUTICAL STANDARD As 39'2 New York City 	 - 

1. P~PQ~s To specify minimum requir0men~e for preseure actvated Senaitive Altime- 
tere for nee in aircraft the operation of xhich m~,y aub~ect the inatrument~ to 
environmeatal conditions epecified ia Sec. 3.3. 	 ~ 
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2. SC ~s~ This epecification covera tro typee ae follaire: 

'.brpe I- Raz~e 35.000 feet. Barometric Preeaure. • S~e rang~e at least 
28.]. - 30.99 inches of inercury (946 - 1049 millibare). bte4y 
inaluds markere working in co~unation with the Harometric 
Presaure Soa1e to iadicate preeeure-altituds. 

Type II - Sange 60,000 Yeet. Barometric Preesure. Sca,le range at leaet 
28.1 - 30.99 inahee of inercury (946 - 1049 millibar~). D4~y 
include maskere working in ao~unation with the Barometria 
Preasure Soale to indicate preseure••altituiie. 

3. (~~NFE~AI, BEQUIB3II~E[1TS: 	_ 

3.1 Materials and Wor~anshi~n t 

3.1.1 Mate~s Materiale ehall be of a quality rrhich eaperience. or testa }~av+e 
dsmonetrated to be suitable and dependable for use in aircraft inatrumente. 

3.1.2 1~or~aashint ~Porl~anehip •hall be conaiatent Mith hig~grade aircrafb ia- 
strnment manvtactnring practice. 

3.2 Identificationt The following information ehall be legibly and permaneatly 
marked on the units or attaahed theretot 	 . 

a. Nsme of inetrument 	~ 
b. s~ speo as asa 
c. Dlanufacturer~e Par~ No. 
d. DsanuYactiurer~e Serial Bo. or date of maauPacture , 
e. ~annPactvrer~e name aad~or trads mark 

3.3 E~ironmmntal Conditiones The following condttione l~ve beea established ga 
dseign oriteria only. Testa eball be conducted as epecified in Seca. 5, 6, 7. 

3.3.1 Temneratnre; When inetalled in accordance xith the maaufacturer~e inetru~etione, 
the unite ehall ftaactioa over th~e ra.nge of ambient temperaturee of -30C to 50C 
and ehall not be adversely affected by esposnre to temperatures of -650 to 70C. 

3.3.2 ~t The unit~ eball fuaction and not~be advereely affected v~hea eaposed 
~o a relative humidity up bo and including 95 per cent at approaimatel,~ 32C. 

Copyr~ght 1Dl7 by $ociety oi Automotive Engineers, Inc. 	
Printed in U.S.A. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
39

2

https://saenorm.com/api/?name=38a1a2423995a4392539063135a4be92


A s 39 2 	~saued 8-1-4? 	 ~ ALTIMETEQ, PB~SStJB~ ACTIIATED 
Revised 	~ 	 . 3~~SITIP~ TYP~ 

-2- 

3.3.3 Tibrr„ avi_t ~a inetalled in accordeuace Yith the msanfaatnrer~s iastractioaa~ 
the unite a2~e.11 ftiaction aad ehall not be e ►dPersely affected s+hea ~nbjeat~d to 
the follo~r].ng ~ibration. 

arequenays 	~ 500 - 3000 cycles per ~innte 
Amplitv,det 	 .010 inch 
l~axi~am Accelerationt 0.8 g 	 . 

Note: It fa usderstooa that the unit eha11 rithatand vibration at highe~ 
trequeacie~ bnt the acceleration salne need no~ ezceed tba.t sharn above. 

l~hen speoified b~ the pnrchaoer for uae in rotary rring aircraft. ths freg,uency 
range ahal.l be 150 - 3000 cyclea per miante., 

3.3.4 Over~reeanret 'Phe nnite eha11 aot be advereely affected by espoeure to a 
preesure o! 5t) iachee of inercury absolnte. 	~ 

4. AETAIL R~QII~'S t 

4, ~,  In~i~~  M,a~= The follo~ring method oP iadication shall be employed. Bor 
in~icating aa asaeat in altitude th~e seaeitive pointer she~ll move in a cloc~ri.se 
direction co~pleting one rePOlntion (364 degrees) for each 1000 feet of altitnds 
cbange. A meana aball be proTideci for eho~+ing the multiples of 1000 feet. 

4•2 Dial karkinasi 

4.2.1 Incr_=t Markin~a ehall be provided st intervals not eaceeding 20 fee~ of 
altitnde ~ri.th ma,jor incremeat markinga at l00 foot iatervals. 

` 4.2.2 Zero Se~tina S9stem: A zero set~ing egstem ahall be providecl rhich ~vill pe~rmitl 
the Altimeter to be eet to shrnr field elevation at aqy ea3eting ground leRel I 

~ 	barometric preeeure. The $ero aetting system eha11 shox the barometrio pres- ', 
eure in i.eches oY meranry or ~illibars at sea leeel throt~hont the range of at ' 
least 28.1 to 30.99 inohee (946 Lo 1049 millibare). A eafety feature oh~11 be 
providsd rhich will prevent incorrect reading of the presenre saale rh~en th~e 
sero se~ting mechanism ezceede 3ts ~arometric . presawcs limita. 

4.2.3 ~g~s II8].ese o~hernise specified, luminescent material (self-activating) 
shall be appli~~ to the pointer(s), ma3or gradvation~ and nnmeral~e. 

4.2.4 ~s 'rhe vord ~Altitudea  ehall be marked on the 31a1 and ma~ be in the same 
fiaish aa the nmaerale. ~ 

4.3 9ieibilitvs Pointere an8 dial markings shall be vieible from aay point ~sithi.n 
the frnetrum of a cone~ the eide of which makes an angle of 30 degree$ Mith the 
perpendicular to the dial and the emall diameter of ahich is the aperture of the 
instrament caee. `Phe dietance betwsen the dial and the cover glaee she11 be a 
practical mini~um and shall no~'esceed 0.25 of aa iaah. 

5. TEST CONDITIONSs 

~. 

~~ 
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.~ 	b.l Atmoe~h~eric Qonditicne: IInlesa othsrxiee specified. all teste required by ~thie 
epeaificatfon eha11 be made at an atmoapheric preasure of approaimately 29.92 

. 	 inches of inercnry and at a temper~ture of approzime~.tely 22C. When teste are 
mads ~rith t}Le atmoapheric preaeure or the temperature subetaatiall~ diPPerent 
from these.valwes~ allorance sY~a].1 be made for the variation f~om th~e speaified 

• 	 condition. 

5.2 9il~a .ien  (to miaimi:e friction)s IInleee otherwiee specif ied~ all t~ats for 
perfox~ance aay be made ~rith the instrnment sub~ected to a vibratioa of 0.002 
to 0.005 iach amplitude at a frequency of 1500 to 2000 cyclea per ffiinu~e. 'Phs 
term amplitwde,~as used herein~ indicatee the total dieplacement framd posit3ve 

, 	maaimnom to negative maaimam. ~ 

5..3 Steadard Pressuree: The standard presaurea ueed in calibrating the Altimetera 
sha11 be ae speaified in Tablea III and IIIa. 	 , 

5.4 Vibratioa Stands b vibration atand ahall be uaed phich will vibrate at aay 
de~fred frequency between 500 and 3000 cyclee per miante and eball eu.b~ec~ tha 
instrument to vibration ~uah t11at a point on the . inetrament caee~Kill dsearibe, 
in a plane inclined 45 degreea to the horiaontal, a cirale, the dia~aaeter.of 
vhich is equal to the amplitude specified hereia. 

6. 	II~DIVIDT~AL P~hSFOBMANC& R~OUIBEI~N~S: 	A11 inetrwnente aball be sub~ec~ed to ~ 
rhatever tests the maaufacturer deeme neceasary to demonatrate apecific co~- 
pliance with this epecification including the following requiremeate whsre 

,~ applicable. 	 - 

6.1 	Calibratioat 	For a period of not,leas t2~an txelve hours prior to ~hie.tes~ the 
Altimeter ahall not haPe been operated at other than the preeeuree speciPied in 
eeation 5.1. 	The barometric pressure eca.le ehall be set at 29.92 inchea of 
mercury and the scale error recorded. 	Without chaaging the eetting, the Altime- 
ter s}~a7.1 be eub~ected successively to the preseures specified in Table I. 	The 
red~ction in preeaure ahall be made at a rate of approzimately .3000 feet per 
mimxte. 	The ~ltimeter ehall remain at the preasure correepoading to each tes4 
point for at least one minute but not more t}aan ten miantee before.a reading ie~ 

•'Phe error at all teat points ehall not exceed the tolerances epecified , taken. 
ia Table I. 	The movement of the pointere ehall be free from baoklash aud ir- 
regnlar motion xhen the preseure is changed uniformly. 	 • 

6,2 ~H9s~t  A pressure equivalent to 18,000 Yeet rithin the case shall not 
resul~ in leak~e ezceeding the tolerance ehor ►n in Table II dnring a period of 
10 ssconda. 	~ 	 ~ 

6.3 	Poaition ]l~rors 	The change in pointer inalcatioa vith che~e in instrumient 
poaition ol~all not excAed the tolerance epacified in Table II. 

6.4 	Baro~etrie Scale Errors 	With the ambient preseure aonstant at 29.92 inchae ot 
merauty, varioua eettinge of' •the barometric preesure scels,Mithin its rang+e 
ebsll aanse the pointer to inRiicate the equivalent altitude as ehoxn in 	' 
Table III within a tolArance of 25 feet. 

~:% 
7. 	9.iTLLI,IBICATIOA R'~'ST,,,,,~St 	As aaqy in~truaeats as deemed neceseary to dsmonetrate 

that all inetruments will comply with the requiremente of thie aectfoa aball be 
• tested,in accordance with the manufacturere~ recommendatione. 
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7.1 .I+~r Tsmveratures The instrnment shall be eapooed to s temperatnre of -30C Yos 
3 houre and rhile at this ~emperetvre eha;l.l meet the requiremeate oi sectioa 6.1 
Mithin tha tolerancee specified in Tab2el.• 

7.2 Tua=g Temverature ~xnoeures The inetrnment ~ball, after alternate eaEposuree ~ 
to ambient temperatures of -65C and 700 for period,r of 24 h~ura each aa~d a d~elay I 
of.3 h~nre at roon temperature follo~iag completion oi the e=posure, a~ee~ th~ 	' 
requirementa of Sectioa 6.1. There ehall be no evideaae of damage ea a reanl~ 
'oi esposare to the eatreme te~peraturee epecified herein. 	- 	. 

7.3 ~yste____re=t l~ot more than 15 minntes after the Altimeter 2~aa beea firat eub- ~ 
~ected to the preeeure corresponding to the upper linit of tl~ aaalo ia eection 
6.1 ~he preeaure ehall be increaeed at a rate corresponding to a dsareaae in 
altitude of approaimately 3,000 feet per minute until the presenra correaponding '~ 
to 25.000 feet io reached. Within 10 secorda the in~trm~ent eba11 iadic~ ►ta 	', 

,. ~vithin 100 feet of the test reading. The Altis~eter ~ha11 remain a.t thie preF- ' 
Rvre for at leaat Pive minutes but not~more thea 15 ainute• before the test 
reading ie takea. After the reading hae been ta~cen, the preasure eball be 
furth~er in,creased at the abo~e rato izatil the preaeure correaponding te 20,000 
feet is reached. The Altimeter ehell remaia at this preeenre for sb leae~ eae 
minute but not ~ore thau ten minnteo before the test resaing is taken. AYter 
the read3ng hae been taken, the preesnre ~hhall be further inareaead st ~hs abore 
rate until atmoepheric presenre is reached. The read.ing of the bltime~er at 	', 
either of the tvo teet poiate sliall aot differ fro~ tlLe reading of the ~,l~imeter ' 
for ths correspoading alti~nde in th~e eoale error teat by mor~ thea t2~s telerance', 
epecified in Table II. 	 - 

7.4 ~ter Effeats Not more than five ninnt~e after ths aospletioa of t~s l~etei°eaia 
teet,.the pointera shall ha~e r.eturnea to their.original rsading, correctea ior 
any c~an~e in atmoepheria pre~snre ~rithia th~e tolerance epecified ia Table II. 

?.b Vibr_ oni The inetrwment al~all be vibrated at 500 cyales psr minnte so ~be ►~ a 
point on the caee ~ill deecribe a circle of .003 -.005 iach diemeter. Tha 
frequenay ehall be slov~ly iacrsaaed to 3000 c~clee per ninnte and then alevly 
decreased to 500 cycles per nimxte. to deterniae rheth0r th~ natural f'reqwe~ 
of tb,e inetrnment ie in Ohis range. The driYt of the pointer ehall ao~ ~eed 
50 feet a,nd i~ ehall not oecillate more than 20 feet. After three honra er- 
posure to the vibration amplitnde epecified ia section 3.3.3 and at t~ na~ural 
frequeacy (if betxeen 500 and 3000 cyclea-per min gte) or nt 2000 ayales per 
minute.the inatrument ehall neet the requirements of S~ctioa 6. ~to d~uoege ehall 
be evident after thie teet. 	 - 

7.6 Maenetin ~ffect: The magnetia effect of the Altineter ahall be dstersin~ed in 
terma of the deflection of a free msgnet approximately 1-1~2 iache g  long in a 
magnetic field xith a horizontal inteaeity of 0.18 t 0.01 ~uee~ Mhen th,s 
iadiaator ie held ia varione positions on an eaat-~eet line rith it~ n~eareat~ 
part fiee inclbes from Ehe center of the magnet. (1n aircraft Compass rrith t~ 
compensating magnete removed thereProm m~Y be ,ueed as th~e free me~gnat for thi• 

, test.) The ma~cimum~deflection oi the magnet ehall aot ezceed 1 degree for aRy 
pointer deflection. 	 ~ 

.~ 

~' 

~_ 

~ 
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7.7 ~~~~3Ct The iastrument ehall ~t~action and not be adversely e~ffected rh~en 
exposed to the eatreme condition specified in paragraph 3.3.2 for a period of 

• 	10 hanse. 	 ~ 	 ' 

?.8 Overnressure: After being sub~ected momentarily to an abeolute prsesnre oP 
. 	50 iaclbes of inercury the pointere ehall return to their original reading, 

corrected for.aRy chan~e in atmoeph~eric preaevre, rrithin 30 feet. Complete 
recovery ehall have been effected ia not more tha.a 30 miirutee after tha pree- 
sure appl3cation. ~ 

~ 
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I,T 
. 

. 

. ~ 	AZTIME'1'~ SOBI,T ffi~.S ' 	. 

Standard ~ 	~qn3valent Pr~seure ~ 	Toleraace, ~'eei~ 
Jltitnds Mereurs Plus or Minue 	_ 

1~Ild ~ IB Soom Tsmp. Lo~r 'Pemp, 
. 	~ Sea. 6.1 Sea. 7.1 

0 760.0 29.92 • 20 4S 
500 746.4 29.39 2t1 ~ 

1,000 932.9 28.86 20 
1,500 719.7 28.33 28 	• 
2.000 706.6 27.82 30 

3,Q00 681.1 26.81 30 
4,000 656.~ 25.84 35 	. 	, 
6.000 609.0 23.98 40 ~ 	130 
8,000 	~ 564.4 22,22 60 

10,000 , 522.6 ~0.58 ~ 	80 

°12,000 483.3 19.03 	~ ~ 	120 230 
14•000 446.4 17.5? 140 - 	~ 
16~000 411.8 16.21 160 
18.000 - 	' 	379.4 14...94 180 340 
20,000 ' 	 349.1 13.76 200 

22.000 320.8 L2.63 340 
2b,000 ~ 	 281.9 11.10 ~ 	37b 500 
30,000 225.6 8•88 450 
36~000 178.7 7.04 _ 	525 700 
40,000 140.7 5.54 600 

,45~000 110.8 4.36 	. 676 
b0,000 87.3 3.44 750 1000 

~ 	. 
TAE o _ 

Heterence 	~ ~ 
~' S 	 T F 

TYPE I 35.000 TYPE II 50.000 

Caee Leak 6.2 100 100 
Position ~rror Teat 6.a 20 20 
~retereais ~ 7.$ ~ - 

Firet Leet Point 25,000 ,70 15~ 
3econd test Point 2~,000 70 150 

After Effect Tes~ 7.4 50 60 

~~ 

~ 

~ 

. 	 ' 	. 	', 
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