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Society of Automotive Engineers, Inc.

2 West39th Street | AERONAUTICAL STANDARD AS 392

New York City

ALTIMETER, PRESSURE ACTUATED lssued 8=1-47
SENSITIVE TYPE ' Revised

Pa.gelofB‘»

1. PURPOSE: To specify pinimn requirements for pressure actuated Sénsitive Altime-
ters for use in aircraft the operation of which may subject the inatrument to
environmental conditions epecified in.Sec, 3.3.

2, _QP_&: . This specification covers two typee as follows:"

Type 1 - Range 35,000 feet. Barometric Pressure, . Scale range at least
28,1 - 30.99 inches of mercury (946 - 1049 millibars).
include markers working in conjunction with the Barometric
Pressure Scale to indicate pressure-altitude.

ype Il - Range 50.000 feet., Barometric Pressure. ta.le range at least
28,1 = 30,99 inches of mercury (946 = 1049 millibars).

include markers working in conjunction with the Barometric
Pressure Scale to indicate pressure-zltitude. -

terialg: Materiale shall be of a quality which experience or tests have
gtrated to be auita'ble and dependable for use in aircraft instruments.

3.1.2 mmx Workmanship shall(be consistent vith high—grad.e aircraft in-
strunent manufacturing practice.

3.2 Identification: The following information shall be legibly pnd permanently
marked gn the units or attached thereto: .

a, Name'of instrument: '
b. SAE.Spec AS 393 ' _ '
c. ~Mamifasturer!s Part No. '

d. . Manufacturer's Serial No. or date of mamufacture .
e, Manufacturer's name and/or trade mark :

deeign oritéria only. “Tests shall be conducted as s specified in Secs. 5, 6, 7.

3.3.1 Jemperatura: When installed in accordance with the manufacturer's instructions,
the units shall function over the range of ambient temperatures of =30C to 50C
and shall not be adversely affected by exposure to temperatures of =650 to 70C,

3.3.2 Humldity: The units shall function and not be adversely affected when exposed
to a relative humidity up to and including 95 per cent at approximately 32C.
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3. 3.3 _umm: wmh installed in accordance with the manufacturer's instructions,
the units shall function and shall not be adversely affected when subjected to
the followlng vibration. _ -
Frequensy! " 500 - 3000 cycles per minute
Amplitude? "+010 inch
Maximum Acceleration: 0.8 g

Note: It is understood that the nnif shall withstand vidration at higher
frequencies but the acceleration value need not exceed that shown above,

_When spesified by the purchaser for use in rotary wing aircraft, the frequency
range shall be—150-—3000-cyeles—per ninute,—

3.3.4 Qverpresgsure:| The units shall not be advere_ely e.ffected. by exposure to a

pressure of inches of nercury absolute.
4. DETAI S .

4,1

: The following method of indication‘®hall bds emplioyed. For
indicating an apcent in altitude the sensitive pointer shall move in a clockwise
direction completing one revolution (360 degrees) for each 1000 feet| of altitude
change. A me shall be provided for showing the multiples of 1000 feet,.

4.2 W*

42,1 Iporementgs Markings shall be provided at intervals not exceeding 20' feat of
altitude with|major increment markings at 100 foot intervals,

4,242 0S¢ : A zoro setting system shall be provided which will permit

, the Altimeter to be set to show field elevation at any existing ground level
barometric prpeeure, The @aro setting system shall show the barometric pres-
sure in inchep of merocury.or millibars at sea level throughout th range of at
least 28,1 to| 30.99 inches (946 to 1049 millibars). A safety feature shall be
provided which will prevent incorrect reading of the pressure scalle when the
sero setting mechanism exceeds its barome.tric_preesure limits, '

4.2.3 Pipigh: Unlehs otharwise sp ‘ tivating)
nhall be applied to the pointer(e). major graduatione and numerale. '

4.2.4 _mx The word "Altitude” ehall be marked on the dial and may be in the same
finieh as the numerals, :

4.3 M‘ Pointers and dial markings shall be visidle from any point within
the frustrum of a cone, the side of which makes an angle of 30 degrees with the
perpendicular to the dial and the small diameter of which is the aperture of the
instrument case. The distance between the dial and the cover glass shall be a
practical minimmm and shall not® exceed 0.25 of an inch,

5. T CONDITIONS:
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5.1 Atmospheric Oonditiong: Unless otherwise specified, all tests required by this
specification shall be made at an atmospheric pressure of approximately 29,92
inches of mercury and at a temperature of approximately 22C, When tests are
made with the atmospheric pressure or the temperature substantlally different
from these.values, allowance shall be made for the variation from the specified |
condition, '

5.2 Yilrsation ($0 minimize friction): Unless otherwise specified, all tests for
performance may be made with the instrument subjected to a vibration of 0,002
‘to 0,005 inch amplitude at a frequency of 1500 to 2000 cycles per mimute, The
term amplitude, as used herein, indicates the total displacement from positive
maxizum to negative maximum, -

5.3 da : sp:  The- standard pressures. used in cali'brating the Altimeters

5.4 d: A vibration stand shall be uaed vhich-wil 1 vibrate at a.ny

ment to vibration such that a point on the instrument case will descride,
in a plane inclined 45 degrees to the horizontal; a circle. the diameter of

ENTS & All 1Instruments sha.ll be su’bJe‘cted to -

6. : i) : :
vhateve tests the manu.facturer deems necessary to demonstrate specific com-

5.1« The barometrie pressure scale shall be set a 29,92 inches of ‘
y and the scale errof recorded. Without changing the setting, the Altime-
ter shall be subjeoted suocessively to the pressures specified in Table I, The
reduction in pressure _shall be made at a rate of approximately 3000 feet per
The Altimeter shall remain at the pressure corresponding to each test
point for at least one minute but not more than ten minutes before a reading is
- The error at all test points shall not exceed the olerances specified
¢ I, <The movement of the pointers shall be free frgm backlash and ir-
motion when the pressure is changed uniformly, -

6.2 Cage Lokt A pressure equivalent to 18,000 feet within the case shall not
result in lealmge sxceeding the tolerance shovn in Table II during a period of.
10 cocomis. . .

6.3 w: The change in pointer indication with ohange in' instrument
position -hall not’ exceed the tolerance specified in Ta‘ble 11,

6.4 w: With the amblent preuure constant at 29,92 inches of
mercury, various settinge of'the barometric pressure scale within ite range
shall cause the pointer to indicate the equivalent altitude as shown in
Table III within a tolarance of 25 feet,

7. QUALIFICATION TESTS$ Ae many instruments as deemed necessary to demonstrate
that all instruments will comply with the requirements of this sectien shall be

teasted in accordance with the mamufacturers! recommendations,
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7.1 Low Temperature:t ‘l'he instrument shall be expoeed toe temperature of -300 for
3 hours and while at this temperature ehall ‘meet the requirements of section 6.1
vithin the tolerancen spociﬁed in TableI

B ; !he 1nntrument ehall. after alternate exposures
to ambient temperatures of ~65C and 700 for periods of 24 hours each and a delay
of .3 hours at room temperature following completion of the exposure, meet the
requirements of Section 6.1, There shall be no evidence of damage as a result
of exposure to the extreme temperatures epecified herein. ) .

7.3 Hysterogist Not more than 15 minutes after the Altimeter has been first sube’
Jected to the pI_e_a_m_z‘Le_c_qmgp_o_nding to the upper limit of the socale in section
6.1 the preesure shall be increased at a rate corresponding to a depgrease in
altitude of approximately 3,000 feet per minute until the pressure corresponding
to 25,000 feet 1s reached, Within 10 seconds the instrument ehall indicate
within 100 feet|of the test reading. The Altimeter shall reéemain at|this pres-
sure for at leapt five minutes but not more than 15 minutes-before the test
reading is takep. After the reading has been taken, the pressure shall be
further increased at the above rate until the pressure corresponding te 20,000
feet is reached, The Altimeter ehall remain at this preesure for al least one

the reading has|been taken, the preesure shall ‘be further increased at the above
rate until atmog ine

7.4 After Effectt he hysteresis

test, the pointprs shall have réturned to their original reading, eprrected for
any change in a moapheric pressure vithin the tolere.nce specified 1 Table II,

7.5 Yibrationt: The|instrument shall be vidrated at 500 cycles per minute eo that a
point on the cape will deecrive a circle of .003 - ,006 inch diametpr., The
frequency ehall|be slowly increaeed to 3000 cyclee per minute and then slowly

p freqneney

50 feet and it shal . ate-—me han 20 feet g onreex-.
posure to the vibration ampl:ltude apecified 1n eection 3 3.3 and at the natural
frequency (if between 500 and 3000 cycles per minute) or at 2000 cyclee per :
minute the instrument shall meet the requirements of Section 6. No damage ehall
be evident after thie teet,

7.6 Magpetig Effect: The magnetic effect of the Alti.neter shall be determined in
terme of the deflection of a free magnet approximately 1-1/2 inches long in a
magnetic field with a horizontal intensity of 0.18 £ 0.0l gauss, when the
indicator is held in various poeitions on an easteweet line with its nearest
part five inches from the center of the magnet. (An aircraft Compaes with the
compensating magnets removed therefrom may be used as the free magnst for this
teet.) The maximum deflectiom of the magnet shall not exceed 1 degree for any -
pointer deflection,
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7.7

7.8

5=

Humidity: The instrument shall function and not be adversely affected when
exposed to the extreme condition specified in paragraph 3.3.2 for a period of

10 hours. -

: After being subJected momentarily to an absolute pressure of

50 inches of mercury the pointers shall return to their original reading,

corrected for any change in atmospheric pressure, within 30 feet.

Complete

recovery shall have been effected in not more than 30 minutee after the pres=

sure application,
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IABLE 1
ALTIMETER SCALE ERRORS
Standard = o Equivaient Pressure _ o Tolerance, Feet .
Altitude Mercury | e———thUS Or Minug
MM om0 - Room Temp, Low Temp,
' . | SBcQ 6.1 Sec. 7el
0 7600 29.92 20 75
500 ’ 746.4 29,39 20 :
1,000 732.9 28,86 20
1,500 719.7 28,33 25
2,000 - 706.6 27.82 30
3,000 ' 681.1 26,81 30
4,000 656.3 25,84 35¢< .
6,000 o 609.0 23.98 40 130
8,000 - 564.4 22,22 o 60
‘10.000 . 522,.,6 20,68 ‘ 80
*12,000 ‘ 483.3 . 19,08 . : 120 230
16,000 : 411.8 - 16421 \ 160
18,000 : © 379.4 14,94 180 340
20,000 ' ‘ 349.1 13,75 200
22,000 - 320.8 12,63 30 |
25,000 ' 281,9 11.10 _ 376 500 .
30,000 225.,6 - 8,88 _ 450
136,000 178.7 7.04 , 526 700
40,000 | 140.7  ()75.54 - 600
45,000 110.8 4,36 | 675 -
50,000 - 87.8 3.44 A . 750 1000
IABLE 11
. Reference =
Toats S z E
‘ IIPE 1 35,000 IIPE 11 50,000
Case Leak 6.2 | 100 100
- Position Error Test 6.3 20 20
Bysteresis ' 7.3 ' :
First test Point 25,000 ¢ 150
- Second test Point 20, 000 .70 150 ,
After Effect Test 7.4 50 ] 60
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