Society of Automotive Engineers, Inc.

29 West 39th Street AERONAUTICAL STANDARD | AS 411

New York City

[essued 11-1-48
MANTFOLD PRESSURE INDICATING INSTRUNINTS Revised

1. PURPOSE: To specify minimum requirements for manifold pressure indiceting
instrurients for use in airersft, the operation of which may subject the
instruients to the environmental conditions specified in Section 3.3,

2. SCOPE: This specificstion covers instruments intended for use in alrplanes
to indicste engine manifold absolute pressure.

3. GEVAAAL KaJUIRAENTS:

2.1 lateri=lis and Workmanship:

2.1.1 Materialg:s laterials shall be of a qualilty which experlence |or tests
have dem¢nstrated to be suitable and dependable for use in ailreraft
instrunents.

d practice, and no commitment
Il not investigate or consider

recommended, are advisory only, Their
nsible for protecting themselves against liability for infringement of patents.’

3.1.2 Workmans%ip: Workmanship shall be consistent with high-grade |aircraft
instrument manufacturing practice.

its Committees wi

3.2 -ldentifi¢ationz The following information shall be legibly and permanently
rarked on the units or attached thereto:

(a] Namne of Iinstrument

(b) SAK Spceification AS 411

(¢] Range (Transmitters Only)}

(d] Rating (Nominal electrie, pressure, vacuum etc.)
(e] Nanufacturer's Part No.

5 any SAE stondard or recammende

tds approved and practices
.. the Board and

0
cal

=4

O

§§§§ (f] llanufacturer's Serial No. or date of manufacture

“toe (g] Xanufacturer's name and/or trade mark

£oic

?zgg "3.3 Hnvirommgntal Conditions$” The following conditions have been |established
g;gg as design requirementsonly. Tests shall be conducted as spgecified in
$20% Sections|(5, 6, 7.

Z35%

fggg 3.3.1 Temperatyre: i hen’ installed in accordance with the manufactuger's in-
ggfﬁ structions, the units shall function through the temperature |ranges as
5.8 listed ig Column A below and shall not be adversely affected [by exposure
§§§t to the teémperature rangea shown in Column B

Quw® o’

$8%%0

2pEl Instrument Location . A : B

2. .98 —_——

Q0+

;ggf Power Flunt .accessory Compartment -30 to 100C -65 to 100C

f22% Heated Areas (Tenp. Controlled) -30 to 50C -65 to 70C

giﬁ% Unheated Areas (Temp. Uncontrolled)-55 to 70C -65 to 70C

wo>a

(U‘NO

Z?Eé TeA.z Humldity: The units shnll function and not be adversely affected when
oS exposed to any relative humidity in the range from 0 to ¢5 % at approxinately
QFes 2C.

3a%%

%03

2.7%.% altitude: The Instrument shall funetion and not be adversely affocted when
subjected to a pressure and tenperature range equivalent to -1000 feet

to 40,000 feet standard altitude except as limited by application of
Section 3.3.1.
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3.3.4 Vibretion: When installed in accordance with the instrument manufacturer's
instructions, the units shell function and shall not be adversely affected
when subjected to the following vibrations:

Cycles
Type of Instrument liounting Per Min.* Amplitude Max. Acceleration

Shock lounted Panel Units 500-3000 0.005 1in. 0.8 g
Unshock lounted Panel Units S00-3000 0.010 1in. 1.7 g
Structurally liounted Units  500-3000 0.020 1in. 3.8¢g
Engine Compertment lounted

Units 500-3000 0.20 in. 25 g

*Note - It is[understood that the units shall withstand vibration|at higher
frequencies, but the acceleration values need not exceed those
shown |above.

{When specified by the purchaser for use in rotary wing aprcraft| the
frequency range shall be 150 to 3000 cycles per minute.)

%3.3.5 Pressure Bxtremes: The units shall not be adversely affected by exposures
to pregsures ¢f 2 inches of mercury absolute and 110% of maximum scale value.

7.4 Radio Interference: The instrument shall not be the source of objeg¢tionable
interference, %nder operating conditions at .any frequencies used o aircraft,

either by redistion or feed back, in redio Sets instelled in the same aircraft
as the instruments,

4, DETAIL REQUIREMENTS:

4.1 Indicating Method: The instrumept.shell indicate by means of a poipter moving
over a fixed dlal. Clockwise-pointer motion sheall indicate increaslng pressure.’

4.2 Disl Markings:

4,2.1 Graduations: Markings )shall be provided at intervals not exceeding one inch
of mercury with major increment markings at S inch intervals.

4.2,2 Finish: Unleps otherwise specified luminescent material (self-acftivating)
shall be applied to the polnter (s), major graduations and numerdls.

4.2.7 Numerals: Sufficient numerals shall be marked to positively and quickly
identify all graduations. Nunerals shell distinetly indicate the graduations
to which each applies.

4.2.4 Instruient lame: The words "Manifold Pressure” shsll be marked on the dial
and rmny he in the same finish as the numerals.

4,3 Visibility: Pointer (s) and dial markings shell be visible from any point
within the frustrum of a cone, the side of which nakes an engle of 20
degrees with the perpendicular to the dial ard the smell diameter of which
is the aperture of the instrument case. The distance between the dial
and the cover glass shell be a practical minirum and shall not exceed 1/8
ineh for the single indicator and %/16 inch for the dual indicator. '
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DC voltege ana/or 110%

volta

ge and frequency vary in the same direction.

TEST CONDITIONS:

Atmospheric Conditions: Unless otherwise specified,

Power Variastions: All units shall properly function with *15% variation in
variation in AC voltage and rrequency provided the AC

all tests required by .this

‘specification shall be made at en atmospheric pressure of approximately 29.92

inches of mercury end at a temperature of approximately 22C.

When tests are

made with the atmospheric pressure or the temperature substantially different

from
speci

Vibra

fied conditlon.

tion (to minimize friction): Unless otherwise dpecif

perfo
0.002
minut
from

5.3 Vibra

pmance wray be made with the Instrument subjected to a
to 0.005 inch amplitude at a frequency of-/1500 to 20
e. The term amplitude, as used herein, indicates the
positive maximum to negative maximum.

tion Stand: A vibration stand shall‘-be used which wi

desin

the i

descr

_ diame

Power

ducteld at the power rating recommended by the manufacturer

" Test

ed frequency between 500 and 3000-¢ycles per minute &
nstrument to vibration such that a point on the instr
ibe, in & plane inclined 45 degrees to the horizontal
ter of which is equal to the‘amplitude specified here

o
o

Unless otherwise specified, all tests for perforne

Position: Unlesa\otherwise specified, the instrument

and t

INDIVID

ested in its normal operating position.

UAL PFRFCRMANCE REQUIREMENTS: All instruments shall p

whateve
plianc
applic

Scale

6.1
i shall

free

6.2

r tests the manufacturer deems necessary to demonstra
with . this specification including the following requ
le.

not exceed two percent of‘the full scale 1n degrees.
"is varied uniformly, the movement of the pointer (s) shall be uniform and

from effects of backlash.

follo

wing dielectric tests is most applicable°

on from the

ied, all tests for

vibration of

00 cycles per

total displacement

11 vibrate st any
nd shall subject
ument case will

a circle, the

in.

pce shall be con-

shall be mounted

e subjected to

te specific com-
irements where

8 and the errors
When the pressure

Dielectric Test: The instrument shall be subjected to whichever one of the

6.2.) Ungrounded 1nstruments or grounded instruments prior to connection of

inter
descr

nal ground wire,
ibved bvelow:

shall be tested by either method (a)

or (b).

(a) Insulation resistance: The insulation resistance measured at 500

volts d-c between all electrical circuits connected together and the
metallic case shall not be less than 20 megohms.
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(b) Dielectric strength: The insulation shall withstend ‘without evidence of
damage the application of a sinusoidal voltage at & commercial frequency
between all electrical circuits connected together and the metallic case,
for a period of 5 seconds. The RMS value of the sinusoidal voltage applied
shall be either five (5) times the maximum instrument operating voltage,
or 500 volts, whichever is the greater.

6.2.2 Instruments operated with a permanent internal ground connedtion shall be
tested as follows:

The insulation shall withstand without evidence of demage the application
of a sinusoidal voltage at a comrercial frequency between each electric
circuit and the metallic case, for a perjod of 5 seconds. The RMS value
of the sinnsoidal voltage applied shall be 1.25 times the maximpm circuit
operating poltage obtainable between two test points.

6.3 Position Errpr: The change in pointer indication with chanse in instrument
position fropm the normal position shall not exceed 1% of (full range.

6.4 Leak: With pressure applied to cause a full scale déflection of the pointer,
the change ip pointer position in one minute shall not change by more than
1% of full spale value.

7. QALIFICATION PESTS: As many instruments as gdeemed hecessar&-to demonstrate
that all instrpments will comply with the requirements of this sectjion shall
be tested in apcordance with the manufacturer's recommendations.

7.1 Low Température: The instrument shall be exposed to a temperature|of -30C for
3 hours. The change in indicetion.dt -30C from the reading obtaimned at room
temperature ghall not exceed 1} ‘pércent of full scale.

7.2 High Temperature: The instrument shall be exposed to a temperaturi of +50C for
3 hours. The change in indication at +50C from the reading obtaimed at room
temperature phall not exceed 1 percent of full scale.

7.3 . Extreme Temperature'Exposure: The instrument shall, after alfernabe exposures
to ambient tpmperatures of -65C and 70C for periods of 24 hours chh and a

delay of 2 hpurs-at room temperature following completion of -the exposure,
meet the reqhivements of Section 8.1. There shall be no egpidence|of demage
as a result of exposure to the extreme temperatures specified herein.

7.4 Dampigg: A pressure sufficient to produce the scale deflection of the pointer
mark specified in the following table shall be applied. ‘hen this pressure
is suddenly released, the time for the pointer to move to the test point
specified in the following table shall be 2 +l 0 seconds.

Instrument Range Pointer Deflection l'ark Test Point
10 - 50 inches of mercury 50 32
10 - 75 inches of mercury S50 32
10 - 100 inches of mercury 75 35

7.5 Low Pressure: With the instrurent subject to an ambient pressure equivalent to
15000 feet, a scale error test shall be conducted. The difference between
the readings of the Scale Error Test of Section 6.1 and this test shall not
exceed .1% of full range.
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