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le PURPOSE: To specify minimum requirements for pressure, actuated Cliwb
Indicators for use in aircraft, the operation of which may subject the
instruments to the environmental conditions specified in paragraph 3.3.

2. SCOPE: This Aeronawtical Standard covers four (i) basic types of direct
Indicating instruments as followss

TYPE I - Range O=2000 fest per minute climb and descent
TYPE II - e 0=3000 feet per minute climb and descent
TYPE Ille e 0=4000 feet per minute climb and descent
TYFE IV = e 0=5000 feat per minute climb and descent

3¢ GENERAL UIREMENTS g

3ol Material jand Workmanships _
3elel Materials: Materials shall be of a quality which experience| amd/or tests
nstrated to be suitable and dependable for use in craft
3ele2 Workm i Workmanship shall be consistent with highegrade aircraft
i nt manufacturing practice,

3+2 Identification: The following information shall be legibly and permanently
marked on the instrument or attached therstos

&e Name of instrument (Climb  Indicator)

be Aerorautical Standard AS=39LhA

ces Manuflacturerts part number .

de Manuflacturerts serial number or date of manufacture
ee Manuflacturer's wmame and/or trademark

fe Rang
3¢3 EnvironmantaX Conditions: The following conditions have been eTablished as

design rdquirements only. Tests shall be conducted as specifiled in
Section 4, -6 and 7,

3e3el Temperature: When installed in accordance with instrument menufacturert's
istructions, the instrument shall function over the range of ambient
temperature of «30C and 50C and shall not be adversely affected by exposure
to temperatures of =65C to T0C,

3e3¢2 Humidity: 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
temperature of approximately 32C,
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3e3e3 Vibration: When installed in accordance with the instrument manufacturer!s

3s34l

Instructions, the instruments shall function and shall not be adversely
affected when subjected to vibration of the following characteristiocss

Instrument Location  Cycles Max, Double Maximun
in Airframe Per Sece Amplitude (In.) Acceleration

Instrument Panel or _
Vibration Isolated :
Mount, 5=50 06020 l.5g

Altituder The instrument shall function and $hall not be adversely
fected| when subjected to a pressure and temperature range equivalent
to =1, to 40,000 feet standard altitude, per NACA Report Nymber
1235, expept as limited by the application of paragraph’3.3.,14 The
instrumept shall withstand an external case pressure’of 50 inches Hg
absolute| when installed properly and vented to atmospheric prgssure.

3eh Egnetid Effect: The magnetic effect of the indicator shall nof adversely
affect the|operation of ether instruments installed in the same airoraft.

he DETAIL REQUIREMENTS:

thod: Ascent shall be indicated by a clockwise rotdtion of the
the zero at the 9 o'clock positions Descent shall He indicated
a counteprclockwise rotation., Stops shall be incorporated to t the

pointer movpment to not more than 178 degrees in each direction firom zero.

be applied to major'graduations, numerals and pointers. Non=flunctional
surfaces| shall be a durable dull black,

Graduationss Mark:.ngs ms.y be provided as i‘ollows:
TYPES I

IT - Hark:mgs at 100 FFPM interVals with major [graduatioas
' st 500 FPM interval.s.

- TYPES III AND IV - Markings at 100 FPM intervals up to 2,000 FPM with

he2e3

major graduations at 500 FFM intervals.
Numeralss Sufficient numerals shall be marked to positively and quickly

identify all graduations, Numerals shall distinetly indicate the gradue

o2k

atlons to which each applies. - ,
Instrument Names: Instrument name or function it measures may be legibly

indicated in the same- finish as applied to +the major graduations and
nmerals.

Unless otherwise specified by the user,.Amatte white material shall |
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Lhe2+5 Visgibilitys Pointer and dial markings shall be visible from any point
within tH.e frustum of & cons, the side of which makes an angle of not
less than 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 minimum and
shall not exceed 0,250 of an inch.

ko3 Zere Setting System: If means for manually setting the pointer at zero '
is provided, it shall not be accessible in fli_ght.

5e TEST CONDITIONST

5.1 Atnospheric Conditions: Unless otherwise specifiedy’all tests required
by [this Aeronautical Standard shall be conducted at an gimospheric pressure
of |approximately 29,92 inches of mercury and at an ambidnt temperature of
approximately 25C, When tests are conducted with the atfmospheric pressure
or [the temperature substantially different from these vdlues, allowance
shgll be made for the variation from the @pecified condiltion,

52 Vibration (to minimize frlction): Unless otherwise speqified, all tests

cycles per minute, The term double as used herein|indicates tha
al displacement from positive maximum to negative

f quencies and amplitudes consistent with the requirements of paragraph

ircular Motiom Vibrations Vibration equipment shall|be such that a point
n the instrument case will describe in a plane inclined LS degrees to
he horizontal plane, a circle, the diameter of which|is equal to the
ouble amplitude specified.

S Pogition: Unless otherwise specified, all tests shall be made with the
rument mounted in its normal operating position,

6+ INDIVIDUAL PERFORMANCE REQUIREMENTS: ALl instruments shall be subjected to
whatever tests the manufacturer deems necessary to demonstrate specific
compliance with this aeronautical standard including the following requiree
ments where applicable,

6 Zero Setting e:r The range of movement of the pointer by means of the

zero ﬁ.]ustme shall not be less than L0O feet per minute for the “Up"
and "Down® position.

- 642 Socale Errors When subjected to the rates of change of pressure indicated

in Table I for the altitude intervals shown, the errors shall mot exceed
the tolerances specified.
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603 Lags The natural lag of the instrument when timed between the following

6oly

645

646

Te

points shall be between 3 and 15 seconds.

"TYPE I AND II = 1800 = 200 feat psr minute

TYPE III AN

Friction: test shall be performed to ascertain friction., (In the time

intervals at which the lag times were measured, the pointer shall move

smoothly towards zero (while no vibration is applied) and)shall [return
to zero within 300 feet of the initial reading.

Leak: With|a suction of 15 inches of mercury applied to the statiic pressure
connection, the leakage shall not cause more than 0,05 inches of mercury
pressure drpp during a 1 minute period. With a pressure of 10 inches of

mercury applied to the static connection, thecleakage shall not dause more
than 0,05 inches of mercury pressure drop during a 1 minute periqd.

Position Ertors With atmospheric pressure applied to the instrument, the

. differsence between the pointer indication when the instrument is [in normal
" operating position and when it is in‘any other position shall nol| exceed

50 fest per|[minute,

QUALIFICATIOH TESTS: As many, instruments as deemed necessary, to [demonstrate

that all instruments will comply with the requirements of this sed ion,
shall be tested in accordarnce with the manufacturers' recommendations,

Tel Low Temperature: The instrument shall be exposed to a temperature of =300
or 3 hours

142

and while at this temperature shall be subjected to the rates
of change of ay
Shm ¢ The

Extreme Tempe:

posures to ambient temperatures of -656 and 700 for periods of 2l hours each
and a delay ef 3 hours at room temperature following completion of the
exposure, meet the requirements of paragraphs 642, 6.3 and 6,4s There
shall be no evidence of damage as a result of exposure to the extreme
temperatures specified herein.
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Tols

Te5

T

- 70 # 2C and a relative humidity of 95 % 5% for a period of six (6) hourse
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Vibration: The instrument shall be subjected to & resonant frequency survey
of the appropriate range specified in paragraph 3.3.4 in order to determine
if there exists any resonant frequencies of the parts. The amplitude used
may be any convenient value that does- not éxceed the maximum double amplitude
and the maximum acceleration specified in paragraph 3e¢3eke

The instrument shall then be subjected to vibration at the appropriate

maximum double amplitude or maximum acceleration specified in paragraph
334t at the resonant frequency for a period of one (1) hour with circular

notion vibrat:.on. When more than ‘one (1) resonan‘b frequency is encountered,

most| likely to produce failure. The test peried shall'not be less than once
p1fl hour at any resonant mode., When resonant frequencies are not apparent
within the specified frequency range, the instrument shalll be vibrated fer
two [(2) hours im mccordance with the vibration requiremenits! schedule
(Section 3) at the maximum double amplitude and the frequency to provide
the maximum acceleration.

Whille the instrument is being vibrated, .the drift of the pointer shall not
exceEmSO feet per minute and it shall not oscillate more than 50 feet

per utee

After completion of the exposure mo damage shall be evidept and the instru-
menY shall meet the requirements of paragraph 6.2, 6.3 6Jie
Overpressures After subjecting the instrument to rates of 20,000 fee}

per minute ascent and 30,000 feet per minute descent, within a 5 minute

perilod the pointer shall return to its original indication within 100
feetl per minute,

Magnetic Effect: -The magnetic effect of the instrument s
jerms of the' deflection of a free magnet, approximatelly

2ll be determined
1-1/2 inches

.18 i 0001

an east~west

nagnet .shall not exceed 5 degrees.

Humidity: The instrument shall be mounted in its normal operating position
(with simulated installation conditions by connecting 10 feet of coiled
copper tubing to the pressure connection in such a manner that moisture can
drain out the open end) in the chamber maintained at a temperature of

After this period, the heat shall be shut off and the instrument shall be
allowed to cool for a peried of 18 hours in this atmosphere in which the
hunidity rises to 100% as the temperature decreases to not lower than
38C. This complete cycle shall be conducted omcee.

Tmmediately after cycling, the instrument shall be tested and shall meet
the requirements of Section 6,
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