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Revised 

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

New York City AERONAUT~CAL STANDARD 

1.  ~s To apeci!`y minima reqnirementa ~or gyroecopiaally atabilissd (or inte- 
~rat~d ngnetio direotial indicatora for nse in aircr~tt, the opsration ot yl~ich 
~r sub~eet the iastrasent to the environmental canditione epeeitied ia Section 3 

2. = This a cification covera mir~imnm requireaaents foz proscopically stabili; 
~ntegrated~magnetia direatifln indicatora Por uee i~ airorat'~. 

3. r-~F~SBJL ~QIIIRL~~NTS: 

3.1 ll~t~rial and llorl~aaehi~: 

3.1.1 ~Iate~: ~ateriala shall be of a quality whiah aocperienos aac~/aa~ testa hais 
daronatrated to be euit.e~ble and dependable for uss in a3rcrai'~ ins'~enta, 

3.1.2 lfo~laianeh~.~s 1lorka~eaahip ahall be eonaiatent witb high-graet~ aisoratt ittetru- 
~eat ~at~ufacturing practice. 

3.2 ~dio I erl, er_: The inetroment ahsll ao~E be the aaare~ of obj~atio~abl• 
iatert~r~nae, und~r operating couditio~s at any t~s~eqnenoiss naed on aircratt, 
si~ber by radietion or leed•back, in radio sets imtall~d in the we airaratt as 
th~ inetrmient. 

3.3 Id~ t_i!'.i atiaa~: The lollasing iaformation sha11 be lsgibly at~d psr~aeatl~r vrk~d 
en ~a~ nn3t or attached theretos 

(a N~me ot Inatruaeat 
(b 3.J.E. 3pec. 118 399 
(o Rating (E].ectrical, 9acaa~, etc.) 
(d ltarmfactvrer~a Psrt Nnmber 
(e 11a:mfacturer ~ a Serial Aw~ber or dnte of llaaufaotnre 
{!) lta~ufaoturer~a Nase and,/or ~ade~[ark 

3.4 	Qaaunt.a.t Co~t,  fo~a: The follaring condttia~s hav~e bee~ tet~ebliahed ae 
~ga eriteria cmly. Testa ahall be condncted ae tpeeified in 3eeW.~~ S~ 6~na 
7. 

3.4.1 ~~ e s Ilhea installed in acaordanee w ith th~ inat.r~ent ~annf~etarer~ s 
inatruotions the vait ehall Par,ction over the rangs oi ~bi~nt te~ratnres 
ebc„m in Column g belaa ewd shall not be adversely affected by m~~wture to the 
temperatnrea ehown in Colvmn B bela~: 

~natrnsent Locatio~ 	 ~ 	 g 
r~~ 1. . 	 ~~~i~i ~~~ 

Heated /lreaa (Tsmperatnre Controlled) 	-30 to 50 C 	-65 to 70 C 
IIahsated Arens (Temperature IIaoon~roll~d)-55 to 70 C 	•6S to ?0 C 

3.4.2 $y~~ys The instrtment ~e2~n11 llmction end not be ad~rsr~~l~ atfeatsd when 
~acpoaed to a relative 2romidity up to and including 9576 at a t~~sparatvre ot 
appraaci~ately 32 C. 
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.4.3, Alti~s •The instruient shall funetion and not be adversel.y affected when snb- 
~ected to a p~essure and temperature range equivalent to - 1000 to +40~000 leet 
etandar8 altit~de, eoccept es limited by application of 3eotion 3.4.1. 

.4.4 Vibr 	t 11hen inetalled in accordance.with the instrument marmtdotvrer~e 
. 	inatractione, the units ehall ~action and shall not be adveraely aPfec#.ed ihsn 

enbjeot to the follo~ing vibrationes 

Cycles 1[aximt~m 
~►ne o~ Inetrument Dlo~ntitinA Per ~dinute~ Amnlitnde* .~ Acceleration 

3hock I~onnted Pnne1 Instrumenta 500 - 3000 0.005 inah 0.8 g 
Unshock YoRmted Panel Instrument~ 500 - 3000 0.010 inch 1.3 g 
Str~~cture Yrnmted Inatrumente S00 - 3000 0.030 inch 3.8 g 

*Notes It i~ understood that the nnit 8ha11 •ithatand vibration at 
~ higber frequencies, but the acoeleration valnes need not eacceed 

those sho~n abave. 	 . 

llhen specified by the purchaser for use in rotary xing airara!'t, tbs 
t~eqnencp range shall.be  150 - 3000 cycles per minute. 	 ~ 

. DET,!  AI,  L R~EQ~T~TS_: 	 . 

.1 Indicatine Methods One of the folloning methods of indication shall be ~ploysdt 

Yethod I 	Horizontal drum dial with fixed lnbber~~ line. The 
graduationa shall_move to the right Por ri~t turns. 

Yethod II 	Rotating vertical di gl with fixed lubber~e line. Dial 
, 	ahall rotate counter-clockwise Por rigbt turna. 

l~ethod III 	Rotating pointer with Pixed graduated disl. PolDter 
ehall rotate clockwise for rig2it tnrne. Dial positiam 
may be settable. 

2 

	

	era 	Li t,~: The inatrument ehall indicate magnetic heading thraugho~t ths 
3 0 de~ee aaale range, during dives, climbs or banka up to at leeat 60 deg~eea 
displacesent from level flight. ~ 

~43 Dial ltarkinaa: 

4.3.1 xncreedente: The indicatore ahall be provided with degree graduationa at intsr- 
vals aot to eocceed 5 degreee, with ~e~or graduations every 10 deg~e~a and ~ith 
numerale at intervale not'greater than 30 degreee, eoccept that the 0, 90, 180 
and 270 degree poaitiona shall be marked N, E, S and A re8pective~y. 

4.3.2 Vieibi it : Inde~c and dial markings ehall be vieible from an~ point ~ithin th~ 
f~uattun of a cone the side of Rhich makes an angle of 30 deg~eea ~ith the 
perpe~ndicular to the dial and the small diameter of which ia the aperatnre of the 
instzvment caae. At leaet two m~merals ahall be simultaneously ~rieible. 

.3 i~ nish: IInlesa otherwise epecified, luminescent (self-activating) ~aterial aball 
be applied to ma~or gradvations, nwnerele and pointer8. 

-~. 

~ 

~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
39

9

https://saenorm.com/api/?name=cb4ad3bc2d1df0c1eb3db76702fb5b28


.~ 

DIxECTION INDICATOA, MAGNETIC (STABILIZED TYP'E) 	lesued 8•1-47 	A s 399 
Stabilised lde etic Com ass 	 Rev;eed 

-3- 

4.4 

	

	 3 tion: All nnite aball properly ftmotion with ~ 151~ ~ariation in D.C. 
~oltage and or _ • 10;6 variation in A.C. voltage and Prequenoy, pro~vided the A.C. 
~lta6e and Preqnency vary in the same direction. 

4.5 C_o~ ,~►►e~ti„o ~,~vieians s Means sha11, iP necessary, be provided 2'aac compensating 
!or ee~i-circnlar deviation. Compensating eifect shall not ~acceed 30 degreea in 
ssah direation . for each axis whan ad~~sted for maai~m etfeet. 

4.b Gsro C~tine Prov~a~onas IInless the gyro assembly haa unrestricted lreedom oP 
aperatioa in the pitcb and roll sues, means shall be provided for caging and/or 
releveling the gyro. beans aha11 be provided to indicate when tbe ~ ►ro ie caged, 
eac~ept when it is not po~aible to leave the gqro in caged aonditioa. ~ 

4.7 ~nehra~i~inQ Proviei,ons: Antomatic or manual meana aha11 be provided ~o bring 
the indiaated heading into ali~ment with the ma~etic heading. If msata~a]. 	~ 
~~chronisation ie required, sn indication of aligtiment shall be p~ovided. 

4.8 P~er Indicatio~t Ileana shall be provided to permit the operation of a device to 
indiaate wbether the inetrument ie receiving power. 

5. TS.ST CONDITIOIQ3s 

5.1. 1ltmoevheric Conditiones IInless otherwiee ape~iPied~ all test~ required by thie 
apeeigication ahall be made at an ataaoepheric pressnre of apprao~i~ately 29.92 
ischea oF ~erctu~y and at an ambient t,emperature of app~aa~inntely 22 C. ~Phen teste 
are.made with the atmospheric pressvre or the temperatnre enbetantially difPerent 
i~eo~ theee valuee, allowance ehall be made for tbe variation f~om the apecified 
ocaditia~a. 

5.;2 ~,ibration (to minimize t~iction): IInless othersise apecified, all te~ta f o~ 
perfor0aace m~y be made with the in~trument sub~ected to a vibration of 0.002 to 
O.D05~ inoh amplitude at n~equenay oP 1500 to 2000 cyclea per ~imite. The term 

~ 	asplitnde a~ naed herein indicates the total diapincenent froa~ positi~e mazciovm 
to negative maaimnm. 	 , 

5.3 $°_~ IIalese otherai~e specified, all testa for performance ahall be conducted 
at a po~er rating recomm~ended by the ~asnufacturer. 	 ~ 

5.4 ltaaiaetia Field Strenatb: Qnlees otherwiea specified, all teats reqnired by thie 
speeifieation ahall be made with a horisontal field atrength of appra~imately 
0.18 gntiss and a vertical field etrength of approaiaately 0.54 gausa, in the 
direotion norma]. in the northern he~aisphere. aPhen tests are made xitb field 
~trengtL ~aluea ~ubatantially dilferent f' yrom these valnes, allowaace ehall be 
~de for varistiona fron the specified tolerancea. 	. 

5.5 Po~_, i_t IInleae othex7rise epecified, ell test s ehall be msde with indicatora 
aad ~raaesittera in normal level position. 

5.6 ~aro~neators: IInless otherwise epecified, ell teeta ehall be made with magnetic 
compensatore remov~d or ad~usted to neutral position. 
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S.7 • Yibration Stands For vibration tests a stand shall be ueed which ~ill vibrate at _~~...~.r.... _ 
any deaired flrequency betpeen 500 and 300Q cqcles per minute'end ~hall anb~ect the 
inetrm~e~t to vibration euch thet a point on the in~trument case ~vill describe, in 
a plaae inclined 45 de~ees to the horizontal plane, a cf.rcle~ the dianeter of 
whieh ie equal to the amplitude apecified herein. 

6. ~IVI~L PERFORI~AACE REQII~Ss ~11 ittstrume~its, or components of sncb,. shall 
be subjscted to ~hatever tests tbe marrufacturer deems neceesary to•demonstrate 

~ specitYe campliance with thia specifioation, including the folloRing reqnirements 
where applicable. 	 - 

6.1 ~: 

6.1.1 ~~t ?he ~ro shall etart to rotate and continue to rnn on applicatian of 
50 peTCeat oY rated snetion Por air operated inetruments-and 80 of rated voltage 
for slectricelly operated inetr~nents. 

6.1.2 Oflearetia~ Inter,vals Rated perYor~ance shall be obtained within 3 mi~mtes af'ter 
the applieaticm of rated po~ver. 

6.2 ~cale ~rors 1lhen the a~agnetic-sensitive nnit is placed on magiietic headi.nge at 
30 degi'ee intervals, atarting f~ro~ North, the indicated headinge ahall correspond 
to aatusl_~etic headinge within 4 degrees. 	~ 

6.3 $g$~,~t llhen the inetrument ie tilted 10 degrees about the roll or pitch eaia 
and ratat~d 360 degrees in aximxth in 30 de~ee increa~enta, the indieated headinge 
ehall sot dilYer f~o~ the indicated headinge Rith tHe inatrtment in noroal level 
poeitian~by maa~e than-4 degrees. The instrament ehell remain at each heading for 
5 ~is~ates bet~e reading. 	 . 

6.4 Cqeve~ealion: llith the inatra~ent on N heading and the magnetic canpensator 
ad~u~ted !a~ niai~ effect, the ecale error with compensator ahell aot differ 
tra~ the soa2~ ~r.ror withant compeneatar by more than 2 de~ee8. •S'be range of 

~ 	a8~uetabl~ ca~pensatio~ eifect ehall not eo~ceed 30 degree8 in each direction for 
saob ad~. 

~hen the inetrvment ie placed on any_c'srdinal heading eind tbe 
oppo~ite ~ods codpensator ad~ueted for ~imum effect, the indicated heading shall 
not a~ange ~are tban 2 degreee. 	. 

6.5 ~ie etrict ?he inenlation ehall. be sub~ected to a dielectric test ~itL an R.M.B. 
troltsge at a eamereial 14~equency applied for a period of five seconde eqnivalent 
to !'i~~ ti~ee._~~al. ciraait operating voltage eoccept ahere circuita inclnde com- 
ppne~ !~ w'~ic~~anch a tqt wauld be inappropriate the tes~ volt~age ahall be 
1.25 t3a~e naa~al circnit operating voltage. The ineulation reaistance eha].1 not 
bs l~p  than 20 tsgoh~s at that voltage. 

9, l~ ~S pe ~any inatraments as deened neceaeary to de~cnetrate that 
all iatl,stventa ~ill coeply wit►h tbe requiremente of tbie section eball be tested 
in aQe~Qanco w itD the eanutacturer~e reca~uendations. 

:~ 

~ 
i 
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