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SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.

AERONAUTICAL STANDARD|AS 398A

NEW YORK 17, N.Y.

- DIRECTION INSTRUMENT, MAGNETIC, NON-STABILIZED TYPE lssued  7-1-Ls7
X, (Magnetic Compass) Revised 7-15-58

1, PURPOSE: To specify minimum requirements for non-stabilized magnetic direction
instruments for use in aircraft, the operation of which may subject the instru-
ment to the envirommental conditions specified in Paragraph 3.3.

2, SCOPE: This Aeronautical Standard covers two basic types of instruments as
Tollows:

I not investigate or consider

ended, are advisory only. The|
d practice, and no commitme

Type I -~ Direct Reading
Type II - Remote Indicating

3. GENERAL [REQUIREMENTS:

3.1 Material and Workmanship:

3.1.1 Matefials: Materials shall be of a quality whichiexperience and/or tests
have |demonstrated to be suitable and dependable for use in aircraft instru-
ments.

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

to adhere to any SAE standard or recommende

cluding standards approved and practices recomm

ement

3.2 Identification: The following information shall be legibly |and permanently
marked|on the instrument or abttached thereto: .

]

use by anyone engaged in industry or trade Is entirely voluntary. There Is no

a) Name of Instrument

b) Aeronautical Standard AS 3984

¢) Mamufacturer's part number .
d) Manufacturer's serial number or date of manufactyre
e) Manufacturer's name and/or trademark

f) Rating, if applicable (Electrical, Vacuum, etc.)

3.3 Enviropmental Conditions: The following conditions have beé¢n established as
design|requirenents only. Tests shall be conducted as specified in Sections
5, 6 and 7. ' :

3.3.1 Temperatures: When installed in accordance with the instrument manufacturer's
inst :nr"h'innq’ the ingtriument shall founction over the rang ‘of ambient tem-
perature shown in Column A below and shall not be adversely affected by
exposure to the range of temperature shown in Column B below:

Instrument Location A B
Heated Areas (Temperature Controlled) -~ 30 to 50C - 65 to 70C
Unheated Areas (Temperature Uncontrolled) - 55 to 70C - 65 to 700

form to or be guided by any technical report. In formulating and approving technical reports, the Board and its Committees wil
patents \:vhlch r:ay am‘:lv to they sl:‘g}oet n?atter.egrosoectlvo users of the report are responsible for protecting themselves against Habllity for infringment of patents."

Sectlon 7C of the SAE Technical Board rules provides that: “All technical re

to con

3.3,2 Humiditx: The instrument shall function and shall not be adversely affected
when exposed to any relative humidity in the range from 0 to 95% at a tem-
perature of approximately 32C,

1958.
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3.3.3 Vibration: When installed in accordance with the instrument manufacturer!'s
Tnstructions, the instruments shall function and shall not be adversely af-
fected when subjected to vibrationsof the following characteristics:

Instrument Location Cycles Max. Double Max.

in Adrframe Per Sec. Amplitude (Inches) Acceleration
Power Plant Mounted 5 - 150 0.100 20g
Wings and BEmpennage 5 ~ 500 0.036 10g
Fuselage 5 - 500 0.036 5g
Panel or Rack (with 5 ~ 50 - 0,020 l.5g

Shockmount.s )

3.3, Altitude: e instrument shall function and shall not be advepsely affected
when subjected to a pressure and temperature range equivalent from -1000
feet to 40,000 feet standard altitude per NACA Report 12354 except as
limited by gpplication of Paragraph 3.3.1., The instrument shall|not be ad-
versely aff¢cted when subjected to a pressure of 50 in. Hg. absolute.

3.4 Radio Interfefence: The instrument shall not be the source of objectionable
Tnterference, |under operating conditions at any,frequencies used op aircraft
either by radjation or feed-back, in radio equipment installed in the same
aircraft as the instrument,

3.5 Magnetic Effe¢t: The magnetic effect of “the instrument shall not adversely

affect the operation of other instruments installed in the same aircraft.
L. DETAIL REQUIREMENTS: .
4.1 Indicating Method: One of the following methods of indication shall be
employed:
Method I Horizontal drum dial with fixed lubber's line.
Graduations move to the right for right turns.
Method II Rotating vertical dial with fixed lubber's line.
Dial rotates counter-clockwise for right turns.
Method ITI Rotating pointer with fixed graduated dial.

Pointer rotates clockwise for right turns. Dial
position may be settable,

L.2 Operating Limits: During straight flight the instrument shall indicate
magnetic headings, throughout the 360 degree scale range, during dives,
climbs or banks up to at least 20 degrees displacement from level flight.

Lh.3 Dial Markings:

Distributed under license from the IHS Archive
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he3.1 Graduations: The indicators shall be provided with degree graduations at

intervals not to exceed 5 degrees, with major graduations every 1O degrees
and with numeérical markings at intervals not greater than 30 degrees,
except that the 0, 90, 180 and 270 degree positions shall be marked N, E,
S and W respectively.

3.2 Visibility: Index and dial markings shall be visible from any point within

L.l

L.5

L.6

5
5.1

5.2

5.3

(W]

TEST CONDITTONS:

The frustum of a cone the side of which makes an angle of 30 degress with
the perpendicular to the dial and the small diameter of which is the
aperture of the instrument case, At least two numerals shall be simul-

taneously visilkle

Finish: | Unless otherwise specified by the user, matte white material shall
be appliled to major graduations, numerals and pointers.' Non-functional sur-
faces shall be a durable dull black.

Power Varilations: All units shall properly function with + 159 variation in

D.C. voltgge and/or + 10% variation in A.C. volitage and a ¥ 5% [frequency
variation,

Compensation Provisions: Means shall be provided for compensaiing for semi-
circular deviation. Compensating effect shall be between 15 and LO degrees
in each direction for each axis when adjusted for maximum effeqt.

Power Malfunction Indication: Means shall be incorporated in the instrument
to indicate when adequate power (voltage and/or current) is noi being made
available|to all phases required ,for the proper operation of the instrument.

The indicating means shall indicate a failure or a malfunction|in a positive
manner,

Atmospheric Conditions: Unless otherwise specified, all tests|required by
this Aeropautical Standard shall be conducted at an atmospheri¢ pressure of
approximately 293,92 inches of mercury, at an ambient temperature of approxi-
mately 25¢ and at a relative humidity of not greater than 85 pe¢rcent. When
tests are conducted w1th aimospherlc pressure or temperature stbstantially

different rariations from
the specified conditlons.

Vibration (to minimigze friction): Unless otherwise specified, all tests for
performance may be conducted with the instrument subjected to a vibration of
0,002 to 0.005 inch double amplitude at a frequency of 1500 to 2000 cycles
per minute, The term double amplitude as used herein indicates the total
displacement from positive maximum to negative maximum,

Vibration Equipment: Vibration equipment shall be used which will provide

requencies and amplitudes consistent with the reguirements of Paragraph 3.3.3
with the following characteristicss
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5.3.1 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.

5.3.2 Circular Motion Vibration: Vibration equipment shall be such that a point
on the instrument case will describe a circle in a plane inclined L5 degrees
to the horizontal plane, the diameter of which is equal to the double
amplitude specified.

5., Power Conditions: Unless otherwise specified, all tests shall be conducted
at the power rating recommended by the manufacturer,

5.5 Position: Unless otherwise specified, all tests shall be made with the
Instrument (ipdicators, amplifiers, transmitters, etc,) mountéd in [their
normal operating position.

5.6 Magnetic Field Strength: Unless otherwise specified, all tests required by
this Aeronautical Standard shall be made with a horizental field strength of
approximately|0.18 gauss and a vertical field strength of approximately 0.5l
gauss, in the|direction normal in the northern hemisphere, When tests are
made with field strength values substantially different from these [values,
allowance shall be made for variations from the specified tolerances,

5.7 Compensators:| Unless otherwise specified,“all tests shall be made with
magnetic comp¢nsators removed or adjusted'to neutral position.

6. INDIVIDUAL PERFORMANGE REQUIREMENTS: &1l instruments shall be subjegted to
vhatever tests|the manufacturer deems necessary to demonstrate speciffied
compliance with this Aeronautical Standard including the following rpquire-
ments where applicable.

6.1 Leakage: Liquid-filled indicators or transmitters shall not show evidence of
eakage after |having beén'placed in a bell jar and subjected to a pressure
equivalent to 40,000 feet standard altitude for a period of 1 hour,

6.2 Scale Error: [When/the magnetic-sensitive unit is placed on magnetip headings
at 30 degree intervals starting from North the indicated headings shall cor-

respond to actusl-megretie—headings—withinlL—degrees.

6.3 Friction: When the magnetic element has been deflected 5 degrees first to
right and then to left, from its equilibrium position and then allowed to
come to rest, the difference between the two indicator readings at rest shall
not exceed 1 degree,

6.li Damping: When the magnetic element has been deflected 30 degrees first to the
right and to the left, from its equilibrium position, the time required for
the indicator dial (or pointer) to pass through the 25 degree angle toward
the originel indicated heading shall not exceed 5.0 seconds or be less than
1,0 seconds. The maximum overswing past the original indicated heading shall
not exceed 15 degrees.

‘} f - Distributed under license from the IHS Archive
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6.5 Heeling

-5

-

Error: When the magnetic-sensitive unit is tilted 20

degrees from

the normal level position the magnetic element shall be free to rotate

through

360 degrees. When the unit is tilted 10 degrees the

indicated head-

ing shall not differ from the indicated heading with the magnetic-sensitive

unit in

normal level position by more than ) degrees.

The indicator dial

(or pointer) shall still be visible as specified in Paragraph La.3.2.

6.6 Swirl:

When the magnetic-sensitive unit is tilted 20 degrees from normal

and rotated in azimuth, at a rate of 30 degrees per second, through 360
degrees, stopping at N, S, E and W indication, the overswing of the in-
dicator dial (or pointer) at each of these points shall not exceed 6 degrees.

6.7

ngpensition: With the magnetic-sensitive unit on N heading

sator ag
not diff
The maxi
in each

When thd
opposite
shall ng

6.8 Dielectr
nection

inspecti

6.8.1 Insuld

ljusted for minimum effect, the scale error with the d
ler from the scale error without compensator by more i
mum adjustable compensation effect shall be between 1
direction for each axis.

magnetic-sensitive unit is placed on ahy cardinal hs
axis compensator adjusted for maximum‘effect the ind
t change more than 2 degrees,

lic: Ungrounded instruments or grounded instruments y
of internal ground wire, shalli\be tested by either th
on of Paragraph 6.8.1 and 6,82,

tion Resistance: The insulation resistance measured

(200 ¥
all el
be les

6.8.2 Dieleqg

ectrical circuits commected together and the metallig
s than 20 megohms,

tric Strengths SThe insulation shall withstand withou

damage
betwed
for a
applie
voltag
sealed

the application of a sinusoidal voltage at a commerg
n all eleétrical circuits connected together and the

and the compen-
ompensator shall
han 2 degrees,

5 and LO degrees

ading and the
icated heading

rior to con-~
e method of

at 500 volts D.C.

olts for hermetically (sealed, inert gas filled instryments) between '

case shall not

t evidence of
ial frequency
metallic case,

period of\ five seconds. The RMS value of the sinusoi

volts

RMS

dal voltage

d shall-be either five (5) times the maximum instrumgnt operating
e, Or,500 volts, whichever is lower, except that on Hermetically
s-(dnert gas filled instruments) the test voltage shdll be 200

TR

6.8.2.,1 Instruments having a permanent internal ground connectioh shall be
tested as follows:

The insulation shall withstand without evidence of damage the

application of a sinusoidal voltage at a commercial
between each electric circuit and the metallic case,
period of five (5) seconds,

frequency
for a

The RMS value of the sinusoidal

voltage applied shall be 1.25 times the maximum circuit opera-

ting voltage obtainable between the test points.,
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