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Society of Automotive Engineera, Inc, 
29 West 39th Street 

New York City 
AERONAUTICAL STANDARD I AS 42 O 

laaued 12- 

Reviaed FLIGHT DIRECTORS 

1. PURPOSE: To speci.fy minimurt requirements for Flight Di~rectors for use in aircraft~ 
~ie operation of which may subject the equipr~ent to the environmental conditions 
specified in Section 3.3. 

2. SCOF'E: This Aeronautical Standard covers Flight Directors for use on aircraft to 
ind cate to the Pilot, by visual means, the correct control application for the 
operation of an aircraft in accordance with a pre-selected flight plan. 

3. GENER AI, REQUIREME IVI' S: 

3.1 Material and Workmanship: 

3.1.1 Materials: Materials shall be of a quality which experience and/or.tests 
ave emonstrated to be suitable and dependable for aircraft instruments. 

3.1.2 Workmanship: Workmanship shall be consistent with high-grade aircraft instru- 
men~man~cturing practice. 

3.2 Identification: The followirig information shall be legibly and permanent~y 
mar e on eac of the major components or attached theretos 

a. Name of the unit and type of Flight Director. 

b. SAE Aeronautical Standard AS-1t20. 

c. Manufacturer~s part nwnber. 

d. Manufacturer~s serial ntuaber or date of manufacture. 

e. Manufacturer~s name and/or Lrade mark. 

f. Rating (electrical power supply - i.f required). 

3.3 Environmental Conditions: The following conditions have been established as 
esign cr eria on y. ests shall be conducted as specified in Sections 5, 6 

and 7. 

3.3.1 Temperature: When installed in accordance with the instnunent ma¢zufacturer+s 
i s~ru~ons, the instruments shall function over the range of ambient tempera- 
tures shawn in Column A below, and shall not be adverse~y affected by exposure 
to the tenperatures shown in Column B below: 

	

Instrument Location 
	

A 
	

B 

Powerplant Accessory Compartment 
	

-30 to 13~ C 
	

-65 to 13o C 

Heated Areas (Temperature 

	

Controlled) 
	

-3o to 5o c 
	

-65 to 7o c 

Unheated Areas (Temperatu~re 
Uncontrolled) 
	

-55 to ?o c 	-65 to 7o c 

Copyright ~954 by Society of I~utomotive Engineers, Inc. 	 Frinted~in U.S.A. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
42

0

https://saenorm.com/api/?name=d348c5c6831d08b9e495a60fb49da395


I ~ (+ 42 ~ 	I Issued 12 -15-5~1 1 
~~ 	 Revised 	 ~ 	 FLIGHT DIRECT~S 

- 2 - 

3.3.2 Humidity; Al1 units shall function and shall not be adversely affected when 
expos 3~to any relative humidity in the range from 0 to 95~ at a temperature 
of approximately 32C. 

3.3.3 Altitude: All units shall function and shall not be adversely affected when 
su ec ed to a pressure and temperature range equivalent to -1000 feet to 
+lt0~000 feet standard altitude~ except as limited by applic ation of Section 
3.3.1. 

3.3.4 Vibration: When installed in accordance with the manufacturer~s instructions~ 
~i~ shall function and shall not be adversely affected when subjected 
to vibrations of the f olloWing characteristics: 	, 

Cycles Ma,x. Double Maximum 
Type of Component Mounting Per Minute Amplitude Acceleration 

Airframe Structure-;~ounted 300-30,000 .050n 10 	g. 

Shock-Mount2d Panel 300-3000 .020" l,s g. 

Powerplant-Mounted 300-30~000 .~.00~~ 20 	g. 

3.1~ Radio Interference; The instrim~ ►ent shall not be the source of objectionable 
~er erence uncTer operating conditions at any frequencies used on aircraft~ 

either by radiation or feedback~ in electronic equipment installed in the same 
aircraft as the instrument. 

L~. JETAIL~REQUIREMENTS: 

l~.1 Indic ati on : 

l~.l.l Flight Director Indicator: 

lt.l.l.l Steering Control Indication: A steering pointer shall be provided ~hich 
maves rig a 	e o a zero reference. Departure of the steering pointer 
from the zero reference shall result from any one, or any combination, of 
the following signals required to indicate correct control applicat~ons 

a. Displaceroent of the aircraft heading to the right of the pre-set 
heading shall deflect the pointer to the left~of the zero reference. 

b. Displacement of the aircraft in roll to the right sha.11 deflect the 
pointer to the left of the zero reference. 

c. Displacement of the aircraft to the right of a radio course line 
shall deflect the pointer to the left of the zero reference. 

~ 
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1t.1.1.2 Pitch Contxol Indication: A pitch control pointer shall be provided which 
moves a ove an e ow a zero reference. Displacement of the aircra~'t 
about the pitch axis shall deflect the pointer with respect to,the zero 
reference to indicate pitch angle displacement. 

Provisions shall be made for combining the aircraft pitch displacement 
signal and the glide slope displacement signal in such a manner that a 
direct indication of correct control application is provided to seek and 
maintain flight along the glide path. When altitude control is provided 
i.n the equipment, pitch displacement and altitud~ displacement shall be 
combined in such a manner that a direct indication of correct control 
applic ation is provided for constant altitude flight. 

l~.2 Heading Selector; Means shall be provided to permit setting the desired 
magne :.c ea ing into the Flight Dii'ector gystem. Indication of the heading 
selected shall be continuously provided. 

4.3 Manual Pitch Knob; Means shall be provided for manually setting the pitch 
con ro poin er o zero reference during climbs and descent such that a true 
indication is thus provided of correct control application to seek and maintain 
flight at the desired pitch angle. This manual setting feature m~y be in- 
effective during approach and constant altitude modes of operation. 

4,l~ ~nction Selector(s): Means shall be pronided for selecting the operational 
m e as app ica e for the Flight Director such as; 

a. Flight Instrument 

b. Radio Course 

c. Approach (ILS) 

d. Altitude Contxol 

1~.5 Attitude Limiter= Provision shall be made to limit the control indications sa 
a pre-se maxi.mum values of bank and pitch shall not be exceeded. 

1~.5 Safety Provisions ; 

1t.6.1 Interlock Provisionss Provisions shall be made to prevent simultaneous 
app ica on o approach and constant altitude control. 

~t.6.2 Pawer Indication; Unless incorporated in the instrument, means shall be 
provi e o permit the use of a device to indicate whether the Flight Director 
is receiving power. The indication shall be readily visible under currently 
accepted aircraft lighting. 

1t.6.3 Reliability: The Flight Director desig~ shall be such as to preclude 
jins~o ar' as possible) any hazardous maneuver resulting from malfunction 
unless an indicating means is provided to warn against such malfunction. 

~ 

~ 
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1t.7 Power Variations; All units shall function with +15~ variation in DC voltage 
an or + 	variation in AC voltage and frequency, provided the AC voltage 
and frequency vary in the same direction. 

5. TEST CONDITIONS: 

5.1 Atmospheric Conditions= Unless otherwise specified, all tests required by this 
Aeronau ca 	an ar shall be conducted at 9n atmospheric pressure of ap~oxi- 
mately 29.92 inches of inercury and at an ambient temperature of approximately 
25C. When tests are conducted with tt~e atmospheric presstu~e or the temperature 
substantial],p different from these values, allowance shall be made for the 
variation from the specified conditions. 

5.2 Vibration: 

5.2.1 Vibration to Mini.mize Friction; Unless otherwise specified, all tests for 
per ormance may e con uc e with the instrument sub3ected to a vibration of 
0.002 to 0.005 inch double amplitude at a frequency of 1$00 to 2000 cycles 
per minute. The term double amplitude as used herein indicates the total 
displacement from positive maximum to negative maximum. 

5.3 Vibration Equipment; Vibration equipment shall be used which will provide 
requenc es an amp itudes consistent with tY~e requirements of Section 3.3.L~ 

with the follojaing characteristics; 

5.3.1 Linear Motion Vibration: Vibration equipment for airframe structure-mounted 
	 ~ 

or pawerp an moun e lnstruments or equipment shall be such as to allow 
vibration to be applied along each of three mutually perpendicular axes of 
the test specimen. 

5.3.2 Circular Motion Vibr.ation; Vibration equipment f or shock mounted panel 
~.ns rumen s s 	e suc that a point on the instrument case xill describe~ 
in a plane inclined 1~5° to the horizontal plane~ a circle, the diameter of 
which is equal to the double amplitude specified. 

5.4 Power Conditions= Unless otherwise speci.fied, all tests shall be conducted at 
e power ra ~.ng recommended by the manufacturer. 

5.5 Position= Unless otherwise specified~ all tests shall be conducted with the 
un~s mounted in their nozmal operating position. 

6. INDIVIDUAL PERFO~iANCE TESTSs All of the v arious units or complete system shall 
e es e in accor ance wi the manufacturer~s recommendations. The manufacturer 

shall conduct sufficient tests to prave compliance with this Aeronauti.c al Standard~ 
including the following requirements, where applicable; 

6.1 Dielectric; The insulation resistance shall not be less than 5 megoh.~ns. 

~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
42

0

https://saenorm.com/api/?name=d348c5c6831d08b9e495a60fb49da395

