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s~~ety of Automotive Engineers, Inc. AERONAUTICAL STANDARD AS 3~ A 29 West 39th Street 
New York City ~ 	 ' 	. 	 ~ 	 ~ 

B~ANK AND PITCE INDICATOR (STABII,IZED TYPE~ 	 , 	Isaued. 8~1-47 
~ 	' 	((i~►ro Horizon~ Attitude ()ys'a) 	 , 	Reviaed 3-15-51 

ti 	 ' 	~ 	. 

l. 	OSEi To epacify minimum requirementa for ~yrosoopically etabili$ed ~nk and 
Pitch indiaator~ for uee in alrcraft, the operation of which ~y et~b~eot the 
instrument to the environmental~aonditioua epecified ia Sectioa 3.4. 

2. ,~PE: Thie specifica.t3on covers two basic typeB as follawst 	• 
,. 	 . 	 . 

Type I 	= Eaving limited freedom of operation. 

'Type II - Eaving urilimited freedom of operatioa. 

3. a~.mlra aT. REUUIR.EMENT3 : 
~ 

3.1 ,Ma~terial and Worl~manshi~ ! 

3.1.1 Materiale: Materiale ehall bs of a quality which experience and~or teete have 
dsmonst'rated to be suitable and dependable for uae~ia aircraf~ inetivmen~e. _ 

3.1.2 ,j~Q~~,~~gt Worlflaaaship ehaZl be eonsistent aith hig2i-grade airaraft ia- 
etrument manufactvring practice. 	 ~ 	' 	 ~ ~ 

, 	 / 

3.2 8adio Interfereace: The inetrument ebsll not be the eourae of ob~eationsble 
interference, under operating caaditions st an,,y frequenciee uo~d oa airaraft, 
either by radiation or feed-back, in radio aete instRlled ia the ee~me aircraft 
aa the'Snstrument. 

3.3 ~SentiP3cation: The follo~ring information el~ll be legibly and pe~nanen~ly 
~ 	marked on the instrument or attached theretos 	 ' 

i 	 ~ 

(a) Name of inetrument 
(b)~ S.A.IC. Spec AS 396 	, 

, (a) Bating (Electrsc~.t, vacavm, eto.,) 
~- 	~(d) Manufac~urer~e Part Number.. 

(e) Ma,aufacturer~ s serial nnmber or, date 	 _ 
. 	' 	' 	of manufacture, 

-~ 	 (f) ManuPacturer~s Name and/or Trad:~ l~tark, 

	

~ 	 ~ 	 ♦ 	 i 

3.4 ~nviznmenta~ Conditioas s'Phe fo2.lorfing~ conditions hsve beea eetabliehed as 
dse3gn ariteria only. Teata ehall be conducted'as specified in Seatione 5~ 6 
and 7. 	. 	 - 	, 	 ' 

3.4.1 ~emveratuxe: When inetalled in accordance with the inetrument me~nufacturer~s 
inetru~ctione the unit ehall fuaation over the.range of ambien~ te~peratvres 
ahowa ia Column A below and aha11 not be adveraely affected by espoevre to t~e 

I tempera~ures ehomn ia Column B belox: . 	 ~. 	 ' 	 . 

, 	 Inetrwnent Location 	 _ A _ ~_~ 

	

Eeated dreae (Temnperature Controlled) ~- -30 to SOC 	-65 to 70C 

Uahea.ted Areae (Temperature Uncontrolled) 	-55 to 70C 	-6S to 700 , 	 ~ 	 . 
, 	 . 	 - 

1 

Copyriqht ~9~', 	bY Sotiefy of Automotive Engineeri, Inc. 	 ' 	 - 	 Fr~nted in U.S.h. 
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A s 39 6 A Isaued ' 8-1-47 ~~ 	,~j[ ~D PI'1'~3H INDIOA'I'QR (STABII~IZ~D T7~'~~ 

	

. 	Revised ~-15-51 	 (~yTO Hori$oa~ g~tltuds (~y~o 

~~ 	 ~ 

3.4.2 ~_ '~e instrumeat eball fuaction aad not be acLveraely aYfeatad rhea 
ezpoeed to a relative hwniaity up to and inclw~ing 90 percent st a te~peratvre 

,ot.approaims~ely  +32C. 	 , 

3.4.3 ~y~Q,: '~e iaetrument ehsll function and,not be'edversely~affec~ad ~hea 
~nb~eatsd to a preesure and temperature .range equi~alsnt to -1000 to +44,0000 
feet stan8ard~altitnde~ exaept_aa liffiited by application o~ 8ection 3.4.7.. 

3.4.4 91br~t '~hen installed in accordaace aith the,laetrameat msaufacturer~o 
iaatruatioaa, the units shall - it~ncttoa and sha7.1 not be ad~eraely e~ffected 
rhen eab~eat ~o the follorr3ng vibrationat. 

, 	Cyoles 	 Maaimnm 

Tsne nf Inetrument Mounti~ 	~'er~~[im~t~w ll~inl~it̀_ ~ceeleratioa 

Shock Mounted Penel Inetrua~eato 	500 - 3000 	0.005 ia. 	0.8 g 
IInehock Nouated Panel Inetruments~ 800 = 3000 	0.010 in. ~ 	1.3 g 
Structnre Mounteb Inatrumeats 	b00,= 3000 	0.030 ia. ',, 3.8 g 

*NOT$s It is vaderstood that the unit e1~a11 aithetand vibratioa at ~• 
high~r frequeacies~.bnt th~ acceleration valnes need aot 
eocceed those ehoxn abo~e. 	 ~ 

When speaified by the purc~aser for uee in rotary ring air- 
oraft~ the freqwency rauge shall,be 160 - 5000 ayalea per minute. 	~~ 

4. ~~1'AIL BEO.II~'3 t 	~ 	 ~ 	 ~ 	 . 

4.1 ~ndicatine M~thQdt One ot the following metho8e of indioation,shall be e~cploy~edt• 

r4ethod I- Sorisontal bar rhiah movee rri~h respeat to a fise8 piEch 
referenae, marker. At the top of .the disl, ~s poin~er arhiah 

' 	 move• angu~larly r►ith reepeat ~o the be:el maek. Hori~oatal 
ba'r appeare ~o ffio~ve toaard top oi ins~rament faae for dive 

	

~ 	• 	 aad appeare to rotate ~clocfi+ise ~for left, baak. . 8aaking 
~ 	 pointer appeare to rotate clockwie• for left bsak. 	, 

~ 	 ~ 	 . 
kethoa II.-~Spherical dial xhich moves rith respect to a f i~ea ref~reno~ 

ae►rker. The epherical dial appeare to move dopn Yor div~e 
aad appears to rotate alockxise for lePt bank. 

• 	 . 	. 	, 

4.2 ~e;ating  Banaes . 	 , 	, 	' 
~ 

Type~I - The ueeFu2~operating rangs and-the indicating raage of the . 
~ 	 inetrument e2~all l~e at least pine or minus 60 Segreee , in 	' 

~ 	pit6h and at least plus or minus 90 degreee in roll. 

'Pype II - The usef`u]. operating rang~e of the inetrument ehall be t}a~oR~gh 
360 degreea in pitch and 360 degreee in roll. The range of 
indication in pitah for btethod I indiaation shall be at least 

, plue or miaue 25 degrees and for Method II it ehall be 360 ~ 

~ 
degraes. 

• 

, 

~ 

,~ 
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B~IlNB AND PITCH INDICATO~R (S'I'IBILIZED TYPF~~ 	Issued 8-2-47 	A S 396 A 
o Horison, Attitud9 Qyro 	 Revised 3-15-51 	 . 

	

03.. 	 ~ 	
, 

	

4.3 	 = 

4.?~.~ IncrementQt 

Type I , -  Bight and left'bank graduations shall be proe~ded at 
intervale not .to ezceed 30 dsgrees be$~oeea 0 and 90 
degrees. 

Type II - Bank gradvations sball be ae epeciPied for 'Pype I above. 
In addition. the aphere sha:l be graduated st intervale 

~ 	 aot to eaceed 30 degrees from 0 to 90 dsgrees above and 
bslar the horisontal centerline. 

4.3.2 Yieibilitst Indez aad dial ~srkingo ahall be , vieible from any point vithin 
~2Le frnatn~ of a coae tb+e eias of which mekea an angle of 30 dsgreee roai~h the 
perpendia~u~lar to the alal and emall diameter of ahich ie ths aperatnre of tha ~_ 

~ 	instrnaent case. 	, 	 ~~ 	 ~ 

4.:i.3 ~~~g~= IInleee otherrrioe epeaiftea, lamin~esaent material (aelf•a,c~i~a~ing) 
sba].1 be applied to ma,~or graduations and nu~ ►erali. 	; 

	

4.4 	 t l~ll unite ehall properly ~ation rri~h t 15~+ variation in D.C. 
, 

	

	voltage and or 10~+variatioa in A.C. ♦oltage and frequeacy, provid.ed the A.C. 
vol.tage aad.frequency vary in the eame direction. 

4.5 Turn ~rrort Z'he pitah or bank indiaation error resulting from a,aoordina~aa 
turn of 180 degreee ia 1 minute'at a trne airepeed. of 180 Ml'M .ehall not .e$aeed 
5 degrees. 	. 	 ~ 	 . 

4.6 (I~vro G~ nD rovisicne_s IInlese the g~Pro aseeffibly hae unrestricted f~eedom of ' 
operation in the pitch and roll aaea. means ehatl be provided for caging and/or. 

~ 	releveling the gyro. Meane shall be provided to indicate when the ~yro ie caged 
~ eacept xhen it is aot possible to leave the gyro ia-caged aonditioa. . 

4.7 Parrer l dicationt Msans shall'be provided to permit the operation oY a device 
to indicate rhether the instrument is receiviag poaer. 	 , 

b. R'~ST COIQDITIO~iS: 	. 	 ' 	 , 	- 

5.1 Atmosvheric Conditionas ~IIalses otherariee speciYied, all teets required by thie 
epecification shall be made at a.a atmoapheric preesure of approaimately 29.92 
inahea oY mercar~ and at an ambien~ temperatvr~ of a~pproaimately 220. S~hen teet 
are made ~ri~h the atmoeph~eric preeeure or the temperature subatantially differen 

~ from these values, allaaaace shall be made for the ~ariatioa from t2ne specilied 
condi~C iona. 	 ' 	 , • 	 ' 

5.2 91bra~ion (bo minim ze i'ric~ioa~s~ tlnlese othererise ,apecified, a21 tee~e for ~ 
perYormance me~p be nacLe with the instrument eub~ec~ed to a vibration of 0.002 
~0 0.008 iaah amplitnde at a Yrequsacy of 1500 to 2000 cyclee per minute. The 

~ ter~ ampl~tnde as used herein iadicates the total dieplacemen~ from poeitive 
mazimam to ae~eitive maaciata~. 	, 	 ' 	~ 	, 

~ 

5.3 Pa~er Coaditiones Ualeee otherviee apecified~ all teate for performa~o~ce ehall 
, 	be condv~cted at the porer rating recommended by the manufacturer. 
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AS 3~A Isaued 8-1-47 	g~g g~ pITCH INDICATQS (5TASII,IZ~;D TYP~~ 
Revised '3-15-51 	 l~yTO gorizon~ Attitude (~yPO 

~4-~ 

b.4 Pcs~, i_f IInlee~.otherxise epecifiea, all teete ehall be ,aade rith thA !a~- 
strument in normal level poaition.. 	 , 

5.5 Vibration Standt For vibration testa a staad ehall be ueed which Nill vibrate 
at a.ny dssired frequency betveen 500 ~nd 3000 cyclee per ~inute and ahall sub~eat 
the instrvment to vibration euch that a point on the inatrument caQe will da~- 
scribe,, ia a plaue incliaed 45 degrsea to the hortzoatal plane~ a aircle, th0 
diameter of ~rhich ie equal ta the amplitude specified~hereia. , 

	

. 	~~ 

6. INDIqIDIIAL PER~'OBMANCE R~Q.UIB~T5t ~11 inetirumeate, or~componante oY. swch, 
ehall be anb~scted to whetever teete the aanuYacturer deems neceseary to dsmon~- . 
strate sp~cific aompliance rrith thia epecification~ including the follaroring 
requirementa where applicables 	 ' 

6.1 5t~t 'Phs g9ro rotor~ahall etart to rotate arid continue Eo rua on applio- 
ation of 50 percent of rat~d suction for air operated instrumente aad 60 percent 
of rated voltage for electrically opera~ed instrumenta. Bated instruanent pe~ 
formanc~ epeed eball be reached rithin 3 miautes after normal rated power ie 
applied. 	_ 	 - 	" 	 - 

6.2 ~11_ Pit and Yarr: When the ~9ro has erected and attain~ed e uilibrium speed, 
and the inatrument hae been oscillated through aa angle of f?~ degrees about 
each aais at.a frequency of 5 to 7 aycles per miaute for 10 minutee and thea 
returned to level position~ tbs alignment of the bank pointer (or.verLical 
centerlise oY aphere) Mith their reapective .zero reference markera ehall be 
within one degree. 

6.3 ,C~{~bine and Divin~S With the inetrument level~ the gyro running at equilibriun 
speed aad the gyro offeet to the 20 dsgree climb iadication~ the time req,uire~ 
for the g~ro to erect to the 10 degree climb indication ehall not eaceed 8 
minutes. 	 ~ 	, 

The time required to erect from the 10 degree climb . 
indication to the zero pitch indication(within 1 degree) shall not exceed 12 

. minutes, 	 _ ~ 

6.4 B 	s With the inetrument level, the gyro running at ~uilibrinm epeed and 
the ~*ro offeet to the 20 degree right bank indication. the time required ior 
~the gs►ro to erect ~co the 10 de~ree right bank indication ehall not ezaesd 8' 
miautes. 	 • 	 , . 

The time required to erect from the 10 degree right baak 
iadicatioa to the $ero baak iadication (vrithin 1 dsg7cee) ehall aot ezceed 12 
mlmlteee 	 - 

The same tolerancee e}~all apply wh~ea the gyro ie otfsst 
ta the 20 degree left bank indication and alloved to erect to the sero bank 
iadiaatioa. 

~ 

~ 

6.5 ~ielectr~c Tes s The inet~ument aba11 be eub~ect to a dielectric test v~ith a 
B.M.S. voltage equivateat , to five timas operating voltage, but at a commercial 
frequency, appliad beCw~on each ung~ounded terminal and the inetrume nt .caee for 
a period of 5 eecoade. The breakdown resistance ehall not be lese than 20 
megohma at that voltage (A.C. or D.C. as applicable). ~ 
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