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sa~ety of Automotive Engineers, i~~. AERONAUTICAL STANDARD AS 3~ , " 29 West 39th Street 
New York City 	- 

BAN$ AITD PITCH INDICATO~ (STABII,IZED TYPE) 	 laeued 8-1-47 
(~(~ys'o Ho=izou~ Attitude Qy7'o) 	 Reviaed . 

Page 1 of,5 

1. POS~= To epecify minimum requirementa for ggroecopically etsbilised ~e ►nk and 
Pitah indioatore for uee in aircraft~ the apsration of whiah a~y sub~eet ~he. 
instrnment to the enviroumental eoactitiona apscilied in Sectioa 3.4. 

2. ~t Thie specification covers ttro baeic types aa follo~et 

Type I 	- Faving limited f~eedom of operation.~ 

Type II - Having unlimited freedom of operation. 

3. ~.AL BTQUIREMF~NTS t 

S.1 Mo.tsrial and Worlonaaahiv 

3.1.1 ~le.te_ri,eles Materials ehall . be of a quality rohich experieace and~or teete have 
d~emonstrated to be su3table aad dependable for uae in aircraf~ iastrumente. 

8.1.2 	 s Wor~nanehip el~all be aonsistent Nitih high-grade airarafC i~ 
s~r~men~ me~nufacturing practice. ~ 	 ~. 

3.2 R~die Ynterfsrsnce: The inetrument shall not be the eource of ob~eotionable 
int.~rf~rence, under operating aanditiona at aay frequsnciee ua~d.on airoraft, 
~i'~h~r ~y radiation or fee~-baak~ in radio eete inetalled in the eame a~.rcraft 
sa th~ ias~ruaient. 	~ 	 , 

S.3 Ideni~ifie4tion: 'Phe follo~ring information el~.tl be legibly and pe~a~anen~ly 	~ 
aarksd on the iastrument or gttached theretot 	 ~ 

Name of instrn~nt 	 ~ 

9.A.~. Spec dS 396 
Bating (Plectrical~ Vacnum, ebc.)~ 
Mannfacturer~• Part Rvmber. 
~tamzfacturer'a eerial nunber or date 
os nianufacture. 	 ~ 
Manufacturer~s Aam~ and/or Trad~ l~ark. 

3~4 ~nvironaental Conditione s 3'he follorring conditione l~ave beea •etabliehed as 
8~ssi~ ariteria only. Tssta shall be conduated aw epecified in Seatione 5. 6- 
aie~. 7. 

5.4.1 Sa~neratnrat l~ihen iaetalleQ ia accordance aith the instruffien4 m~nufaaturer~e 
ieiotr~tiono~the unit ehall funetioa over the range of ambien~ taaiperatured 
~hora L~ Oolnma A belor aad oriall not be advereely affected b~ eapoeure to tl~ 
.tpsperw~nrea shoan ia Ooluma B belo~+: 

Inotrumeat I~ocation 	 _ A_ ~8_~ 

II~st~a Jlreas (Temperature Controlled) 	-30 to SOa 	-65 to.70C 

IInh~sabsd Areao ,(Temperaturs tlacontrolled) 	-55 to 70C 	-68 to 70C 

\s~~ 

(c) 

(s) 

(f) 

Copyright 1947 by Sotiely o{ Automotive Engincers, Inc. 	 Printed in U.S./~. 
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A s 39 6 	~saued 8-1-47 	~g ~ plT~g  INDICAT08 (5TABII,IZ~D TY~'~) 
Revised 	~ 	~o HoTizoa~ lttitncie 6yro 

. 	 . 	 _~ 	, 	. 

3.4.2 Hwn~t Ths inetrument ehall function aad not be-adversely affected rhen 
ezpoeed to a relative hwaidity up to and inclvAiag 90 percent at a te~perat~re 
oi approaimately +32C. 	 ~ 	. 

3.4.3 ~~~f The inetrument ehall~funation and not be adversely affectad vhea 
~nb~ected to a preaeure and temperature range equi~alent to -1000 to +40,0000 
feet stan9~ard altitnde~ except as limitsa by applicatioa of Section 3.4.1. 

3.4.4 91br_,_ nt llhen inetalled ia aacordance ro~ith the iaetrnment maanfaa~~rer~s 
inatrnctioae~ the unite shall tLiactton and ehall not be ad~sresly affected 

_ 	when sab~ect ~o the follow3ng vibrationst 

. 	 , 	Cyolee 	 ~ Maai.mna. 
'1!vne nt Instrument M,  ~ti~ 	Per Dlinn~e* 11AnolitvcLe•  ~eeleratioa 

Shock ~4ounted Panel Inetrumenta 	500 - 3000 . 0.005 in. 	0.8 g 
IIaahock Niouated Panel Inetrumeats~ 800 - 3000 	0.010 ia. 	1.3 g 
Structv,re l~lonntea Inatruments 	b00 - 3000 	0.030 ia. 	3.8'g 

+NO'!~: It ia tmderetood~ that the uait ehall rithstand vibration at 
higbar freqweaci.ee, bnt th0 acceleration valnes need not 

~ 	ea~ceed those eh~xa abo~e. 

When epeciYied by the purcbaser for uae in rotary ring air- 
craft~ the freqvsnay range shall be 150 = 5000 cyclea per miaut~. 

4. D~'AIL BEOU~'~S s 

4.1 Indicatine Me~j~t One o! the following methods of indication ehall be em~ploy~dt 

l~ethod I- HorizonEal bar rhich moves rrith respect to a fized pi~oh 
- rsferenae markar. ~ et the top of .the dial, a poiafier rhiah 

. 	moves aagularly rith respect to the besel me►sk. Horisoatal 
bar appsars ~o ~ave toroard top of ineLrn~ment faae. for dirs . 

~ 	aad appsars to rotate clockrriee for left bank.. Banking 
pointer appears to rotate cloakwise for left bank. 

Nsbho~ ZI - Spherical dial Mh3ch mavee rrith reepect to a ss~a reiereno. 
sarker. The epherical~dial appsare to move d.oMn ter dira 

	

~ 	 and appeare to rotate cloakNise for lsft baa~c. 

4.2 4neratine Banses 

Type I- Tha ueaful operating range and the in~diaating raags~oi ~hs 
inetr~nent ehall be at least pine or ~sinns 60 degreer in 

. pitch and at least plue or~~inue 90 degrees in roll. 

Type II - The ueeful operating range , of the instrnment sball be throv~ 
360 dsgrees in pitch and 360 degreea in roll. The range of ~ 
indicat ion in pitch for tsethod I indicatioa s2~8].1 be at leas~ 
plus or mimis 25 degrees and for•Nethod II it ehall be 360 

	

, degreee. 	. 	. 	 - 

~ 

:~ 

~ 
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B~Ng~AND PITCH INDICATOR (STABILIZED TYPF~) 	-lasued - 8-1_47 	A S 396 ' 	o Horizon, lt~ituds fiyTO 	 Revised 
-3~ 

4.3 Dial I~rk~n_ge t . 

4.3.1 ~~entei _ 

Type I p 8i~t and left bank gradvations shall be pre~id~~ af~ 
, 	intervals not to eaceed 30 dsgrees be~reen 0 a~ 90 

degreee. 

Type II - Bank gradv~tione shall be ae specified for `P~pe I aboPS. 
In addition, the sphere ehall bs graduated at iatervals 
not to exceed 30 degreee from 0 to 90 d,egrees abe~s and 
belorr the ,horisontal centerline. 	- 

4.3.2 Tieibilit~t Indez and dial markingo shall be,vieible from an~ poiat tii.lhia ~ 
the fru.etnm of a cone the eide of rhich makea an angle oY 30 3~sgree• ~rith ths 
perpendiaular to'the dial and small diameter oi Nhich is ths aperatvrs •t th~ 

_ ~inetrns~eat case. 

4.:i.3 ~~'i~ehs IInleee othervise epecified~~ lnmineeoen$ material (~elf-actirati~g) 
eha11 be applied to ma,~or graduations and awneral~. , 

4.4 awer Yar• 	: All unibe ehall properly tliaation vith ~ 15~ v~riatloa ia D.C. 
voltage and or 10~►  variation in A,C, eoltage aad ireqnency. prorid~sd ths L.O. 
voltage and frequency vary ia the oame direction. 

4.5 ~_! The pitch or bank indicatioa error resulting from a aoordiasbsd ~ 
turn of 180 degreee in 1 minute at a trne airepeeb of 180 I~?I s2~a11 aoi e~e~d 
5 degreea. 	 , 	 , 

4.6 (~rro C~ine Provisions: IInlees the gPro asseffi`~ly has unrestrioted Yresd,on of 
operation in the pitch and roll aies, means ehall be provided for ceging aa~~or 
rele~veling the gyro. Meana ehall be p'rovi@ed to indicate rhea the gyro is oag~d 
eacept when it ie not poeaible to leave the gyro in caged ccndition. 	, 

4.7 Powrer l dications Meane shall be providsd to permit the operatiioa ot • d~io~ 
to indicate xhether the inetrument is receiefng povrer. 

5. TEST CONDITIONS: 	• 	 . 	 ~ 

5.1 ~tmoenheric Conditiona: Unleee othertviee ep~cified~ all teota requi~ed bT thi• 
epecificatfon shall be ma.de at an atmoapheric preeeure of e ►pprozisat~y a9.92 
inches of marcur~ and at an ambient temperatura of approzimatel~ 220. ~a t~~t 

, are made M3th the atmoepheric pressure or the temperature eubstantiallT diti~r~n 
from theee values, slloaance shall.be .made for ~the ~ariatioa fros ~lr ~psoiti~d 
conditions. 	 ~ 	 . 

5.2 9lbration ~to minimize Priction): Unloee ot~erniss speoirisd. all ts~te rer 
performance mqy be ~ade with the in gtrument eub~ected to a ♦ibratian oi 0.~lOd 
to 0.005 inch acrplitude at a frequ~ncy of 1500~to 2000 eyales pez ainnt~. 'Ph~ 
term amplitude ae uaed herein indicatee the total displacemsnb iros po~9.ti7~ 
mazimum to negative maximttm. 	 ' 	~ 

5.:~ P~er Coaditione: Unleee otherrfee specified. all tests for perforsnaa• s~ll 
be condvctsd at the porrer ratin~ recommended by the manufacturer. 
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A 5 3~ 	
l9SUCd 8-1-47 ~ 	~~ PITCg  INDIC1T08 ( 5TA~III,IZ~D TYPE) 
~Revised' 	 l'~yro Horison~ 1~ttitrude f~ys'0 

. 	~ 	- ~~ 
~ g,4~ pos_ iti~t IInlees otherriae epecffisd, all teste el~all be nade rith th~s in~- 

•~rumen~ in normal level position.. 	 ~ 	- 	 ~ 

5.5 ~i~ration Stan~s !'or eibrstion teeLe a•tand e}~all be.uaed vhich Mill Pi~rate 
st any dseired freqnency betreen 500 and 3000 ay'ales psr ninute aad ahall snb~ec~ 
tbe inatrumeat to vibration such that a point oa the ia4trnnent cass ~ill da- 
saribe~ in a plane iaclinea 45 degreea to the horisonlsl plane. a airels, th0 
diameter of vrhich io equal to the amplituds ap4~ifi~d hareia. 

6. IADIYID~IL PSB~'OBMA~CE B~QUI&E~TSs ~.11 in~trusents, or components oY sn~h, , 
~11 be snb~eated to ~ehetever tests the aanufacturer dlvems aacessary to dsaon- 
~trat• spsci~ic eo~plianc~ rith thi• ep~ciiioatioa. iacluding tho Yollarria~ 
requirs~ente rhere applicables 

6.1 ~tar lnet Phe ~ro rotor ehall start to rotate and aoatinne to rnn on applio- 
aLion of b~ peraent ot rat~ea ~uction for-air operatod in+etru~senta.aad 80 pescent 
of rated voltagm for slectrically op~rated instram nte. Bated inatrument per-. 
iormana~ ~peect ~ha11 ba re~►c,hed rithin 3 miautea after aor~sal rated poxer ia 
spplied. 	 - 	_ 

g~2 g_». Pi~ an~d Yart Xhea the gyro }~as erected and attaiaed e uilibritt~~ apeeS, _ 
, ~ad ths instruaent haa beea oacillate8 throngh an angle of t 7~ degrsse abon~ 

each asie a4 a ir~qusaay o! 5 to fi aycles per niaate for 10 minutee ana ~hsn 
rs~urned to laTel position. t2~e aligament of ths ~ank poiater (or vartical 
csnterline oi ephere) rith their respeative s~ro referenas marker4 shsll be 

ri~hin ons aegrre. 	 ~ 

6.3 Oilabi snd Diiinet Mi#h the inetrwnent level~ the gyro ranaing at eqailibrin~- 
spsed and the gyro offaeti to 8he 20 d+~gree cliab iadlcation. the time require~ 
for th~ gyro to srec~ to th~ 10 d~gree clisb isdicatioa oball not. eaoeed S 

ainu~e~. 

'!hs ~is~ reqnired to er~e~ fro~ the 10 degree clinb 	, 
iadicatioa ~o tlLe zsro pitch indisation sball no~ ~z~s~d 12 ~im~ts~. . 

6.4 ~= Mitih ~he instrument lsvel, the gyro ranning at equilibriwn speed and 

~2Le gs►ro offsat to tha 20 d~gr~e right bank indioation, the time rsqnired ior 
~he gyrs to erect to the 10 degree right bank iadication ehall not ezceed 8 	'~, 

~tinutee. 

~ 	q'he tine roquirea Lo erect froan the 10 degree right b~nk 
iadicr►tioa to t2~re $sro baak iadicatioa (rit,hin 1 dsgtee) ahall aot eacee8 12 
sinate~. 

Th~s ~s toleraaca4 eball appiy rhen the gyro ie offaet 
to the ~fl ~e~ee leit bank indiaation and alloved to erect to the $ero bank 

iadication. 

6.b ~~1~_tri,~ T_s 'Phe ia~trn~ent 4ba].1 be eub~ ect to a dielectric teet with a 
B.M.~, ~oltage equival.ent to fiae timee operating voltage, but at a commercial 
frequen~cy, applied beEvreen each va~ounded terminal and the instrnment caee for 
a period~of 5 secoaae. The bnakdovrn reeiatance eha11 not be lese than 20 

- 	nsgobme at t2~at ♦oltage (A.C. or D.C. ae applicable). 

:~ 

~ ~ 
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