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Flight Directors
(Reciprocating Engine Powered Aircraft)

This document hag been declared “NONCURRENT”. It is recommended, therefore, that this document
not be specified fof new designs. “NONCURRENT” refers to those documents which have previously

been widely referephced and may continue to be required on some existing.designs. [NONCURRENT”
documents are available from SAE upon request.

1. PURPOSE:
This Aerospace $tandard establishes essential minimum safe performance standagds for Flight
Director instrumgnts primarily for use with reciprocating engine powered transport gircraft, the

operation of whigh may subject the instruments to the-environmental conditions spgcified in Section
3.3.

2. SCOPE:
This Aerospace $tandard covers Flight.Directors for use on aircraft to indicate to the pilot, by visual
means, the correlct control application for the operation of an aircraft in accordance ith a pre-selected
flight plan.

3. GENERAL REQUIREMENTS:

3.1  Material and Workmanship:

3.1.1 Materials: Materials shall be of a quality which experience and/or tests have dgmonstrated to be
suitable and dependable for use in aircraft instruments.

3.1.2 Workmanship: Workmanship shall be consistent with high-grade aircraft instrument
manufacturing practice.
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3.2

3.3

3.3.1

3.3.2

3.3.3

3.3.4

Identification:

The following information shall be legibly and permanently marked on the instrument or attached
thereto:

Name of instrument.

SAE AS420B.

Manufacturer’s part number.
Manufacturgrs—seriatmumberor dateof ranufacture:
Manufacturer's name and/or trademark.

LS I

Environmental Conditions:

The following cpnditions have been established as minimum design requirementq. Tests shall be
conducted as specified in Sections 5, 6 and 7.

Temperature] When installed in accordance with the instrument manufacturer’g instructions, the
instruments ghall function over the range of ambient temperatures shown in ColJumn A below, and
shall not be adversely affected by exposure to the temperatures shown in Column B below:

Instrument Location A B
Heatpd Areas (Temperature Controlled) -30to50C -65t070C
Unheated Areas (Temperature dncontrolled) -55to70C -65t070C

Altitude: When installed in accordance with the instrument manufacturer’s instrjuctions, the
instrument sHall function and shall'not be adversely affected following exposure to a pressure and
temperature fange equivalent t6-1000 to 40,000 feet standard altitude, per NACA Report 1235,
except as lim|ted by the application of paragraph 3.3.1. The instrument shall nqt be adversely
affected when subjecteddo an ambient pressure of 50 inches mercury absolute

Vibration: When installed in accordance with the instrument manufacturer’s instructions, the
instrument sHalt function and shall not be adversely affected when subjected to|vibrations of the
following chara¢teristies:

Instrument Location Cycles Max. Double Max.

in Airframe Per Sec. = Amplitude (Inches)  Acceleration
Fuselage 5-500 0.036 5g
Panel or Rack 5-50 0.020 1.5¢

(Vibration Isolated)

Humidity: The instrument shall function and shall not be adversely affected following exposure to
any relative humidity in the range from 0 to 95% at a temperature of approximately 70°C.
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3.4 Radio Interference:

The instrument shall not be the source of objectionable interference under operating conditions, at
any frequencies used on aircraft, either by radiation or feedback, in electronic equipment installed in
the same aircraft as the instrument.

3.5 Magnetic Effect:

The magnetic gffectoftheimstroment strattnotadversety affect theperformmance o
installed in the pame aircraft.

4. DETAIL REQUIREMENTS:

4.1 Indication:

4.1.1

4.1.1.1

41.1.2

4113

Flight Director Indicator:

Lateral Steg¢ring Control Indication: When a means of’indication for lateral stg
provided, the sensing of this command presentation:should be such that the 2
toward the |ndication to satisfy the command (i.e:; consistent with “fly to need
instrumentgtion sensing).

While not limnited to the following signals;-any one, or combination of these sig
an indication of the correct control application to maintain flight along a prescr

a. Angular displacement of the.aircraft about the roll axis.
b. Angular displacement of.the aircraft in heading from a reference heading.
c. Lateral flisplacement of'the aircraft with respect to a selected course.

other instruments

ering control is
ircraft is flown
e” type of

nals, shall produce
ibed flight path.

Vertical Stelering Control Indication: When a means of indication for vertical steering control

(pitch command)-is;provided, the sensing of this command presentation shou
aircraft is flpwnitoward the indication to satisfy the command (i.e. consistent W

d be such that the
ith “fly to needle”

type of instjubentation sensing).

While not limited to the following signals, any one, or combination of these signals shall produce
an indication of correct control application to maintain flight along a prescribed flight path.

a. Angular displacement of the aircraft about the pitch axis from the (reference) Pitch attitude.

b. Vertical displacement of the aircraft with respect to the glide slope.

c. Vertical displacement of the aircraft from an altitude reference, whenever altitude control is

provided in the equipment.

Attitude Indication: When attitude indication is included in the Flight Director presentation it shall

conform to AS396B.
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4.1.1

4.1.1

4

5

shall conform to AS399A.

Heading Indication: When Heading indication is included in the Flight Director presentation it

Dial Finish: Unless otherwise specified by the user, matte white material shall be applied to

major graduations, numbers and pointers. Non-functional surfaces shall be a durable dull black.

4.2 Heading and Course Selectors:

4.2.1

4.2.2

4.3

4.4

4.5

Heading Sel
Direction Sys

Radio Courss
permit setting
selected shal

Manual Pitch K|
Means shall be|
and descent so
pitch angle. Th
modes of opera

Function Selec

Means shall be
examples of pg

Hold attitud
Hold headin

ctor—vteans stattbeprovidedto permit settinmg thedesiredreadir
tem. Indication of the heading selected shall be continuously prov

Selector: If a radio navigation reference is included, means shall
the desired radio course into the Flight Direction System.” Indicat
be continuously provided.

ob:

provided for manually setting the pitch control pointer to zero refe
as to indicate correct control applicationto seek and maintain flig
is manual setting feature may be ingffective during approach and
tion.

or(s):

provided for selecting.the mode of operation (as applicable). The
ssible modes of operation.

g
9

Hold radio

Hold airspe
Hold altitud

~0 Qo0 T

Approach (ES)

bourse

d

g into the Flight
ided.

be provided to
on of the course

rence during climb
nt at the desired
constant altitude

following are

Attitude Limiter

Provisions shall be made to limit, either electrically or visually, the control indications commanded by
the system so that a preset maximum value of bank and pitch shall not be exceeded.
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4.6 Safety Provisions:

4.6.1 Interlock Provisions: Provisions shall be made to prevent simultaneous applications of control
signals which would result in unsafe command indications. As an example, simultaneous
application of approach and constant altitude control signals would be considered unsafe.

4.6.2 Power Malfunction Indication: Means shall be incorporated in the instrument to indicate when
adequate power (voltage and/or current) is not being made available to all of the phases required

for the properpemfbmfﬁmnstrmmﬁmnﬂcﬁmg‘meznmrmdmre-a failure or a
malfunction ip a positive manner.

4.6.3 Reliability: The design of the instrument shall be such as to preclude (insofar ag possible) any
hazardous maneuver resulting from malfunction. Where practical ancindicating Imeans should be
provided to warn against malfunctions.

4.7 Power Variation:

The instrument|shall properly function with plus or minus5 percent variation in D.C. voltage and/or
plus or minus 10 percent variation in A.C. voltage and plus or minus 5 percent varjation in frequency.

5. TEST CONDITIQNS:
5.1 Atmospheric Cpnditions:

Unless otherwise specified herein, all tests required by this Aerospace Standard shall be conducted
at an atmosphgric pressure of approximately 29.92 inches of mercury and at an gmbient
temperature of f[approximately 25C and a relative humidity of not greater than 85%. When tests are
conducted with|the atmospheric-pressure or the temperature substantially different from these
values, allowarce shall be-made for the variation from the specified conditions.

5.2 Vibration:

5.2.1 Vibration to Minimize Friction: Unless otherwise specified herein, all tests for pgrformance may be
conducted with the instrument subjected to a vibration of 0.002 to 0.005 inch double amplitude at a
frequency of 25 to 30 cycles per second. The term double amplitude as used herein indicates the
total displacement from positive maximum to negative maximum.
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5.3 Vibration Equipment:

5.4

5.5

6. INDIVIDUAL PER

All instruments s
compliance with

6.1

6.1.1

Vibration equipment shall be used which will provide frequencies and amplitudes consistent with the
requirements of Paragraph 3.3.3, with the following characteristics:

Linear Motion Vibration: Vibration equipment shall be such as to allow vibration to be applied along
each of three mutually perpendicular axes of the instrument.

Circular Motion
describe a circl
equal to the do
Power Conditio

Unless otherwi
the manufactur

Position:

Unless otherwi
operating posit

Dielectric:
Each instrumer

Insulation Re

B, in a plane inclined 45 degrees to the horizontal plane, the diam
Lible amplitude specified.

NS:

be specified herein, all tests shall be conducted at.the power rating

er.

on.
RFORMANCE REQUIREMENTS:

nall be subjected to tests-by the instrument manufacturer to demor
his Aerospace Standard, including the following requirements whe

t shall bé tested by the methods of inspection listed in paragraph

Sistanee: The insulation resistance measured at 200 volts D.C. fo

between all €

mstrument case will

ter of which is

recommended by

5e specified herein, all tests shall be.eonducted with the instrument in its normal

strate specific
re applicable.

5.1.1 and 6.1.2.

- five seconds

ecirical circuits connected together and the metallic case shall no

be less than

5 megohms. Insulation resistance measurements shall not be made to circuits where the potential
will appear across elements such as windings, resistors, capacitors, etc. since this measurement is
intended only to determine adequacy of insulation.
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6.1.2 Overpotential Tests: The instruments shall not be damaged by the application of a test potential
between electrical circuits, and between electrical circuits and the metallic case. The test potential
shall be a sinusoidal voltage of a commercial frequency with the R.M.S. value of five times the
maximum circuit voltage or per paragraphs 6.1.2.1 or 6.1.2.2 whichever applies. The potential
shall start from zero and be increased at a uniform rate to its test value. It shall be maintained at

6.1.2.1 Hermeticall
6.1.2.2 Circuits tha
7. QUALIFICATION
As many instrum
all instruments w
recommendation
shall meet the re
7.1 Temperature C
7.1.1 Low Temperg
temperature |
instrument sh
except 6.1)
7.1.2 High Temper
temperature |
(Electrical eq
applicable ing
7.1.3

this value for

five seconds, and then reduced at a uniform rate to zero.

Since these tests are intended to assure proper electrical insulation of the circuit components in

question, the
elements suc]

se testssiatt ot beapptied to tircuits where the poterntiat-wittapp
h as windings, resistors, capacitors, etc.

y sealed instruments shall be tested at 200 volts R.M.S.

operate at potentials below 15 volts are not to be subjected to ov
TESTS:

ents or components as deemed necessaryby the manufacturer to
Il comply with the requirements of this section shall be tested in aq
5. After completion of all other qualification tests each component
uirements of Section 6.1 Dielectric:

haracteristics:

ture Operation: The instrument shall be subjected to the applicab

sted in Column A of Raragraph 3.3.1 for a period of five hours with
all meet, at that.temperature, the applicable individual performanc]

bture Opération: The instrument shall be subjected to the applical
sted ifiColumn A of Paragraph 3.3.1 for a period of five hours wit
Lipment shall be energized). The instrument shall meet, at that te

Par across

brpotential tests.

demonstrate that
cordance with his
shall be tested and

le low ambient
but operating. The
e test. (Section 6,

le high ambient
nout operating.
mperature, the

ividual performance test. (Section 6 except 6.1)

Extreme Temperature Exposure: The instrument shall be exposed to the applicable low and high

temperatures listed in Column B of Paragraph 3.3.1 for a period of 24 hours at each extreme
temperature, without operating. After a delay of three hours at room temperature the instrument
shall meet the applicable individual performance tests (Section 6 except 6.1) at room temperature.
There shall be no evidence of damage as a result of exposure to the extreme temperatures

specified.
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