
V ~ Y- vV~ 
~ E'r « c m 
>''E$o 

a 
°°o'.. 
~, u o 
odr s~o~ 

~~ PE 
°°;,~ 
o,~~- ~ 
v" g  0 0 
v a_ 
Ed;- 
E~ ~a c V 
~ ~ u.°_ 
i,E~ 
~ E;E ~ 0 
~uE~o _~o~, 
~~ .~ o 
oo~_ 
~~~- > 
~oav ~~~~ 
O c O C 

V O~« 
~ W O ~ 
p

4 m  C vr 
O c s u 

~ 

~ 
0 
~ ~ 
si ~-v ~ 
P~O~ ~o~ 
~ "~ a 
~ v U ~ 
•~ V Y a v c0 t ~> _ 
g~~- 
uO~aa ~~av 
s~~~ v 
~~d~~ 
L V ~.._ 

~~~„ 
v -:o„ ~<o-~ 

',_Ev . 	~ 

s o•~•~ r ~v ~ 	n 
Y Yr O ~.= 
•, - o d. 

ii+.~u 
~ u o a 

2a~E 

°~. u a~i. 
80~~ 

m : c' .'• _o 
0 ~ Tr 

L~~~ 
r~v~ ~-~t 

a'_ c 

W PPO 
~ p,~'> 

u 
~ u o E 
.oa°~ 
n~ Ec ; 

~ ~~» 
0~ ~ ~ 

i~ 

.~ 

sa~e~y of Automotive Engineers~ Inc. 
'
AERONAUTICAL STANDARD As 397 29 West 39th Street 

New York City 	 . 

DIRECTION IPIDICATOR t  NON-bQAGNETIC~ STt~BILI?.FD TYPE 	
lsaued 2=1•47 

11'eCt3oriN 	o 	 ~ 	~ 	Reviaed ~ 

' 	 ~ Page 1 of 4 	: ' 

1: PURPOSEs T.o apeaify minimum requirements for non-A ►agnetio gyroscopically 
stabilizsd direotion,indicatora for use in aircraft. 

~2. SCOPEs Thia specifioation coders taro basio types as followas 	 ~~ 

Type I - ~ir Operated. 
. 	Type II - Eleotrioally Operated. 	 ~ 

3. GEA'ERAL REQUIREMENTSs 	, 	 ~ 

3.1 ~Iaterial and Worlananshipt. 	 ~ 	 ~ 	~ 

3.1.1 ~Materialsi Materials shall be.of a quality which experience and~or tests haye 
demonstrated to be suitable and dependable for use in aircraf t ir~ truments. 

3.1.2 ~'rorkmanship~ Worl~nanship shall be oonsistent with high-grade airaraft instrument 
manufaoturing praotioe. 	 ,. 

3.2 Radio Interferenoes The instrument shall not be~ the source of ob~ectionable 
interferenoe, under operating conditions at any frequenoies used on airoraft, 
either by radiation or.f eed-b ,ack,~in radio sets installed in the same airoraft 
as the instrument,. 

!3.3 Identifioationt The following information shall be legibly,and permanently 
~ 	marce, on , e.instrument or attached theretot 	- 	' 

Name of Instrument. 	 ` 
SAE Spea. AS 397. ~ 	 , 
Ratir~ (Eleotxical.,~Vaauum, eto.). 	 ~ 	• 
Manufacturer's Part Number. 

Manufacturer~ s Serial Number or date~ of D4anufaature. 
b4anufacturer t  s Name and~or Trade-tdark. 	~ 

~3.4 Environmental Conditions: 

.4.1 Tem eraturet The instrument shall funotion over the temperature range -30 C to 
+5 C an e all not be adversely affeoted by exposure to temperatures.in the 
ran~e -65 C to +70 C. 	 ~ 

.4.2 Huaiidi ~ The ins,trument shall funation and not be adversel~ affected when 
expose to a relative humidity up to and inoluding 95 percent at a temperatur.e o£ 
approximately 32 C. 	 ~ 	 - 

.4.3 Altitudei The instrument shall funotion and not be adversely_affeoted when 
, sub3ected to a. pressure rs~nge equivalent to -1000 feet to +40,000 feet standard 
altitude. 	' 	 ~ 

~ 	 ~ , 	 '. 	. 
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7 	Issued 2-1-47, 	
D~RECTI"ON IAIDICATOR, NON-BGAGNETIC, _STABILIZID TYPE - 

A ~ ~~~ • 	Revised 	 ~ (Directional.Gyro) 

. 	" 	- 2 -. 	. ~ 	' 	 . 	~ 	 - 

3•4.4 Vibrations The instrument shall function .and not be, adversely affected vrhen 
subjeoted to vibration of 0.005 inoh maximum amplitude at frequencies of 
1.50 - 3000 cyoles per minute. The instrument shall withstand vibration, at . 
higher frequencies, having accel'eration values not to exceed \0.8 g. 

I4. DETAIL.REQUIR~MENTS: 

I4.1 Indioating Methodt One of the folloro~ring methods of indication shall be empinyed 
. 

Methud I. 	- Horisontal drum"dial with fized lubber's line. 
~ 

	

	 Graduations.move to the right for right turns. 

Method Ir. - Rotating vertioal dial with fiaed lubber'e line at 

the top. Dial rotates counteralockwise f or right 
° 	- 	 turns . 	 ~ 	 .. 	• 

DGethod III. - Rotating pointer with fixed graduated dial. .Pointer 
rotates oloakwise for right turns. 

.2 Operating Limits: The instrument shall indioate throughout the 360 degree scale 
range, during divea, climbs ~r banks up to at least .55 degrees displaaement~f rom 
level f light. 	 " 	 ~ 

.3 Dial Markinget 

.3.1 Inorementst Degree graduations~shall be provided at-intervals not to exceed 
5 de 	ith ma~or graduations at.10, 20,.30, etc., degrees and with legible 
numerals at intervals not greater than 30 degrees throughout the soale range 
of 360 degrees. In the numerical•marking the last digit ($ero) shall be 

~ omitted. (Thus, 6 at 60 . degrees, 9 at 90 dagrees, eta.) 	 ~ 

.3.2 Visibilityt Indea and dial markings ahall be visible f rom any point within the 
f.rus 	a oone~the side of whiah makes an angle of 30 degreea with the perpe 
dioular to the dial and the small diameter of which is the e ►perture of the 
inetrument oase. At least two numerals shsll b e simultaneously.visib~le. 

.3.3 Finisht IInlesa otherwise speoified, luminesoent material shall be applied to~ 
ma3or graduations and numerals. 	 - 	 - 

.4 	Courae Setti Provisionas A means shall be provided for manually setting the 
, direotiona indiaator-dia (or-pointer) indication to any heading deaired. 

.5 	Gyro Caging'Provisionst Unless the gyro assembly has unrestriated freedom of 
operation in the pitch.and roll axes, means shall be provided for caging and 
releveling the gyre should it beoome upset by operation beyond its limits. A 
aonspiouous warning device shall indicate when the instrument is caged, except 
when it is not_ posaible to leave the instrument in caged condition. 

Power Indioations.~ Suitable internal or external means shall be provided f or 
operating a devioe to,indicate.whether the instrument is receiving power. 

~, , 

~ 

~ 

~ 
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~~ 

DIRECTION IAIDICATOR~ NON-B~AGNETIC~ STABILIZED TYPE 	Isaued -~ 1 -4~ 	A S 39 
~ (Directional Gyro) 	 Revised 	 ~~ , 

. . 	T 	, 	 _ 3 	, 	- 	 ...  
.5. TEST CONDITlONS~ - 	 . 

5.,1 Atmoapheria Ccnditionat Unlesa otherWise specified, all tests required by this 
_. speoif oation e afl be~made at an atmospheric_pressure o£ approximately 29.92 . 

inahes oP meroury and at an ambi'ent temperature of approximately 22 C. ~When 	~ 
testa are made with the atmospheria.pressure or the temperature substantially 
different from these values allowanae shall be made for the, variation f rom~the 

" 	speoified oonditions. 	 - ~ 	. 

5.2 Vibration~ IInless othera~ise speoified ell tests for performanoe may . be  made 
wit nstrument'aub~eated to a vib ration of 0.002 to O.Q05 inoh emplitude 
at a frequenoy of 1500 to 2000 oycles per minute. The term amplitude~ae used 
herein indioates th.e total di~splaoement from pos ,itive maximum to negative maximum. 

5.3 Power Conditionai - ~Unless othexwise speoified all •tests for performanoe shall be 
oon ucted at~t e po~rer rating recommended by the manufaoturer. 

6. INDIVIDUAL PERFOF~;'IdAANCE TESTSs All Type ~I and Type II instrumenta shali meet the 

	

requirements of the following.individual tests where applicable. 	 _ 

6. ]. Type I ~Requiremsnt s s 	 - 	~ 	~ . 	~ 

6.]..T S,tartings The gyro rotor shall start to rotate and~ .continue to run on a 
suction not to ~xceed 50 percent.of rated value. Rated instrumer~t parformance 

. 	speed shall be reached within two minutes after norr. ►al rated suction~is appliod. 

6.7..2 Roll, Fitch and Yaws The instrument -shall be .mour~ted on a test platPorm which 
8: ad usted to osaillate in~roll, pitch and yaw, with a total amplitude of 

3 degrees about each axis, at a f.requsncy of 5 to 7 oscillatioris per.a~inute. 
9Pith the plstform level, and the gyro oper~tin~ at equilibriuu: - speed and 

. 	unoa~ed, the dial (or poi~nter) reading shall be notod. The platform shall .~ 
then be started in its' roll, pitch and yaw ~novement. At the end , of a ten ~ ~. 
minute.period the oscillation shall be stopped, the platform real~ign~d to its . 
etarting position, and the instrument dial (or pointer) r~eading noted. The 
amount of drift of the dial (or po3nter) in either direation dur3ng the ten 
minute test peri.od shall not exceed~4 de~rees. ~ 	 , 

6.1.3 Headin Stabilit s The-instrument.shall be.mounted ou a turn table, tilted 
3~ egrees rom the vertical and the reading noted. ~The turn table shall 
be rotated one complete revolution'about.ita vertical axis at 3~0 ('!'SO) degrees 

- per miriute and tYie drift of the dial (or..~ointer) shall not exceed .two de~rees. 
The test ehall be repeeted~rotsting the turn table in the opposite direction. 

6•2 ~pe II Requirements~ 	 , 	- 

6.2.1 Sta~= ,The gyro rotor shall start to rotate Ar~d continue to op6rate at a 
speed suffiaient for proper performanoe of the instrument on an aFplied vo]ta~e 
no~ to eaceed 80 peroent of the ratod voltage. This speed s}iall be reached 

.' 	within two minutes after appl•ication of this voltage. ., ~ 	 _ 

_~ 

, 	~ 	, 	 ~ 
, 	 ' 	 , 
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