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(RECIPROCATING ENGINE POWERED AIRCRAFT)
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1. PURPOSE : This Aerospace Standard establishes the essential minimum safe performance standards for
fuel, oil and hydraulic pressure instruments primarily for use with reciprocating engine powered transport
aircraft, the operation of which may subject the instruments to the environmental conditions specified in
Section 3.3.

2. SCOPE: This Aerospace Standard covers two basic types of fuel, oil and hydraulic Pressure instruments

as follows:

Type I- Direct Indicating
Type Il- Remote Indicating

This Aeros
3. GENERAL H

pace Standard does not apply to engine mounted torque meter systems

REQUIREMENTS

3.1 Materials &

nd Workmanship:

3.1.1 Materia
suitablé

s: Materials shall be of a quality which experience and/ortests have denjonstrated to be

and dependable for use in aircraft instruments.

3.1.2 Workmanship: Workmanship shall be consistent with high.grade aircraft instrum

practicq.

3.2 ldentification: The following information shall be legibly:and permanently marked o

attached

3.3 Environm

hereto:

(a) Name of instrument

(b) SAE AS 408B

(c) Manufacturer’s part numbek

(d) Manufacturer’s serial nutnber or date of manufacture
(e) Manufacturer’'s name and/or trademark

() Range

(9) Rating (Electrical.\wvacuum. etc.)

(h) Explosion category

ental Conditions: The following conditions have been established as min

bnt manufacturing

n the instrument or

mum design

requirements. Tests shall'be conducted as specified in Sections 5, 6 and 7.

3.3.1 Temperpature: \When installed in accordance with the instrument manufacturer’s ipstructions, the
instrument sh@allfunction over the range of ambient temperature shown in Column A below and shall
not be ddversely affected by exposure to the range of temperature shown in Colyimn B below:

Instrument Location A B
Power Plant Compartment -30to +100°C  -65 to +100°C
Heated Areas (Temperature Controlled.) -30 to +70° -65 to +70°C
Unheated Areas (Temperature Controlled)  -55 to +70° -65 to +70°C
Power Plant Accessory Compartment -30to +100°C -65to +100°C
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3.3.2 Altitude: When installed in accordance with the instrument manufacturer’s instructions. the instruments
shall function and shall not be adversely affected following exposure to a pressure and temperature
range equivalent to -1000 to 40,000 feet standard altitude, per NACA Report 1235. except as limited by
the application of Paragraph 3.3.1. The instrument shall not be adversely affected when subjected to an
ambient pressure of 50 inches of mercury absolute.

3.3.3 Vibration: When installed in accordance with the instrument manufacturer’s instructions, the instruments
shall function and shall not be adversely affected when subjected to vibrations of the following
characteristics:

Instrument Locatfon Cycles Max. Double Maximum

in Airframe Per Sec. Amplitude (In.) Accel.

Power Plant Mounted 5-150 0.100 20g.

Wings and Empgnnage 5-500 0.036 10g.

Fuselage 5-500 0.036 5g.

Panel or Back (V|bration Isolated) 5-50 0.020 1.5g.
3.3.4 Humidity: The ingtruments shall function and shall not be adversely affected following exp

relative humidity

3.4 Explosion Categor
of non-pressurized
when operated in a
explosion category
intended for installg
e.g., fuel line leaka
combustible fluid o
shall meet the requ

Category
|

irements of Category’ll listed below:
Definition

Explosion proofed; Case not
designed to preclude flame or
explosion propogation

Explosion proofed: Case designed

n the range from 0 to 95% at a temperature.of approximately +70C.

: The instrument component, when intended for installation either in uni
aircraft or in non-pressurized areas-of pressurized aircraft, shall not cauge an explosion
n explosive atmosphere. The component shall meet the requirements agplicable to the
below. Specifically, any instrument component which can be an ignition gource and is
tion in an area in which cambustible fluid or vapor my result from abnormal conditions,
je, shall met the requirements of Category I. If the intended location is ap area where
vapor can occur dufing normal operation, e.g., fuel tank, the instrument

Requirement

Paragraph 7.11.1

Paragraph 7.11.2

psure to any

habited areas

component

to preclude flame or explosion
propogation

Hermetically sealed

Instrument not capable of causing
an explosion

Paragraph 6.6

Shall not be capable of
producing a capacitive or
inductive spark of more
than 0.2 millijoules of
energy or a contact spark
of more than 4.0
millijoules of energy.
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3.5 Fire Hazard: The instruments shall be so designed to safeguard against hazards to the aircraft in the event
of malfunction or failure. and the maximum operating temperature of surfaces of any instrument
component, whether functioning correctly or malfunctioning, contacted by combustible fuel or vapor shall
not exceed +200C. due to self-heating.

3.6 Radio Interference: The instruments 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 instruments.

3.7 Magnetic Effect: The magnetic effect of the instruments shall not adversely affect the performance of other
instruments installed in the same aircraft.

3.8 Suction or Overprgssure: Pressure or suction instruments. as applicable, shall not be adversely affected
when subjected to jsuction or overpressure as specified in the following table:

OvefrEressurg q Suction
Maximum Indicated Percent Igreszﬁ'rén icate Percent of Max. Suctien
Pressure - PSI -
Oil & Hydraulic Fuel Fuel Vent
0 to 200 200 120 135
201 to 1000 150
1001 to 2000 133
2001 up 125
3.9 De-Compression: When installed in accordance with the\instrument manufacturer’s instructjons the

instrument shall fu
to 2 inches of merd

4. DETAIL REQUIREN

4.1 Indicating Means:

moving over a fixed dial, digital counter, etc.

4.1.1 FEinish: Unless ot
numerals, pointe

Non-functional su

nction and not be adversely affected following exposure to a pressure de
ury in 2 seconds.

IENTS:

he pressure instrument shall indicate by means of a visual display such
herwise specified by the use, mattewhite material shall be applied to all g
s and indication means.

rfades'and markings shall be durable dull black.

Crease from 22

as pointer (s)

raduations,

4.1.2

the accuracy of the instrument.

4.1.3

graduation. Numerals shall distinctly indicate the graduation to which each applies.

41.4

Graduations: The graduations shall be arranged to provide the maximum of readability consistent with

Numerals: The display shall include sufficient numerals to permit quick and positive identification of each

Instrument Title: The instrument title when used shall be of the save approximate size but no larger than

the numerals. The title may be of the sane finish as the numerals. The units of measure (PSI x 1000 or
PSI as applicable) shall appear on the dial in lettering noticeably smaller than either the numerals or title.
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4.1.5 Visibility: The indicating means and all markings shall be visible from any point within the frustrum of a
cone, the side of which makes an angle of at least 30 degrees with the perpendicular to the dial and the
small diameter of which is the aperature of the instrument case. The distance between the dial and the
cover glass shall be a practical minimum.

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10 Synchro Requirern

Pressure Bosses: Where a vent boss is used in the instrument, it shall be identified with lettering 'V’ and
the pressure boss shall be identified with lettering "P". Pressure bosses shall be provided with wrench flats.

Cover Glass: The cover glass of the instrument shall be clear, flat, colorless, and free from flaws which
would affect the readability of the instrument.

Operation: The trapsmitter shall be capable of operating in either the horizontal or vertical p

Overpressure Stop
mover. The stop sh
approximately midy
overpressure stops
shall provide a min

Noncorrosive Seal

. An overpressure stop shall be provided and shall be designedto restra
all allow the pointer of direct indicating instruments to travel-beyond full g
vay between the last and first graduations. For remote systems, the trang
shall allow a minimum overtravel of 5% of full scale and)the indicator mé
mum overtravel of 3% of full scale.

hg: The instrument mechanism shall be sealed,from the pressure compg

metal diaphragm o
mechanism.

Case Pressure Re

bellows to prevent corrosive or explosive vapors from coming in contact

ease: The instrument shall be provided with a metal blowout device whig

case pressure prio

Power Variation: T
voltage and/or plug
frequency.

Hermetic Sealing:
particles. The gas 1
during the fogging

to any disintegration of the instriiment case or cover glass.

ne instrument shall properly function with plus or minus 15 percent variat

hall be sufficjently dry so that fogging of the instrument cover glass does
est of this"Aeronautical Standard.

nentsicThe synchro requirements shall be in accordance with the conditig

ARP 46l.

Dsition.

n the prime
cale to a point
mitter
chanical stops

rtment by a
with the

h will relieve

onin D.C.

or minus 10 percent variation in A.C. voltage and plus or minus 5 percemt variation in

When hermetically-sealed, the case shall be filled with a dry inert gas fre¢ of dust

not occur

ns specified in
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5. TEST CONDITIONS:

5.1

5.2

5.3

54

5.5

5.6

6.

6.1

6.1.

Atmospheric Conditions: Unless otherwise specified herein., all tests required by this Aeronautical

Standard shall be made at an atmospheric pressure of approximately 29.92 inches of mercury, an ambient
temperature of approximately plus 25C. and a relative humidity of not greater than 85%. When tests are
conducted with the atmospheric pressure or temperature substantially different from these values,

allowance shall be

made for the variation from the specified conditions.

Vibration to Minimize Friction: Unless otherwise specified herein, 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 25 to

33 cycles per second. The term double amplitude as used herein indicates the total

displacement from

Vibration Equipme

positive maximum to negative maximum.

nt: Vibration equipment shall be used which will provide frequencies-and

consistent with the

Linear Motion Vibration: Vibration equipment shall be such as to allow vibrationto be applie

three mutually perf

Circular Motion Vib

requirements of Paragraph 3.3.3 with the following, characteristies:

endicular axes of the instrument.

ration: Vibration equipment shall be such that a poeint on the instrument ¢

describe a circle, if
the double amplitu

Power Conditions:
recommended by t

Position: Unless otherwise specified herein, all tests shall be conducted with the instrument

operating position.

Test Medium: The

instrument is intengled to be used or its_equivalent.

INDIVIDUAL PERF

a plane inclined 45 degrees to the horizontal plane, the diameter of whi
e specified.

Unless otherwise specified herein, all.tests shall be conducted at the po
he manufacturer.

medium used for applying pressure during the tests shall be the medium

DRMANCE REQUIREMENTS: All instruments shall be subjected to testq

instrument manufac
following requireme

Dielectric: Each ing

urer to demonstrate specific compliance with this Aeronautical Standard
hts wheresapplicable:

amplitudes

[ along each of

ase will
Ch is equal to

ver rating

in its normal

with which the

by the
including the

6.1.1 and

trumient shall be tested by the method of inspection listed in Paragraphs

6.1.2.

1

Insulation Resistance: The insulation resistance measured at 200 volts DC for five seconds between all

electrical circuits connected together and the metallic case shall not be less than 5 megohms. Insulation
resistance measurements shall not be made for circuits where the potential will appear across elements
such as windings, resistors, capacitors, etc., since this measurement is intended only to determine

adequacy of insu

lation.
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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 the metallic case. The test potential shall be a sinusoidal voltage of a commercial
frequency with a 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 this value for five seconds and then reduced at a uniform rate to zero.

6.1.2.1 Hermetically sealed instruments shall be tested at 200 volts, R.M.S.

6.1.2.2 Circuits that op

6.2

6.3

6.4

Since these tests are intended to insure proper electrical isolation of the circuit components in questions,
these tests shall not be applied to circuits where the potential will appear across elements such as
windings. resistors, capacitors, etc.

Scale Error at Roo

prate at potentials below 15 volts are not to be subjected to overpotentia

errors. The test shall be made by subjecting the instrument to the pressure reguited to prod

points first with the

the pressure shall e brought up to, but shall not exceed the pressure spécified to give the d

and with the pressl
pressure specified
instruments shall n
scale value. The sd
inputs. The scale €

Eriction Error: The

increased as to bripg the pointer of the direct reading.instrument or test instrument (for test
approximately to the desired reading and then held-constant while two readings are taken, t

the direct reading i
difference between
The friction error of
electrical inputs. TH

Position Error: With
reading instrument
reading of a direct
from the normal teq
indicators shall be

fo give the desired reading. The scale errors at rogm temperature of dire
Dt exceed +2% of the full scale value and transmitters shall not exceed H

pressure increasing, then with the pressures decreasing With the pressu

re decreasing, the pressure shall be brought down ta, but shall not fall b

ale errors of remote indicators shall be detéfmined by applying the spec

Frors at room temperature shall not exceed +0.75% of the full scale valug.

nstrument shall be tested for friction"error at each test point. The pressu

strument or transmitter isitapped and the second after the instrument is
any such readings is the friction error and shall not excess 1% of the ful
remote indicators shall’be determined in a similar manner by applying s
e friction error shall pot exceed 1% of the full scale value.

tests.

n Temperature: The direct reading and transmitter instruments-shall be tested for scale

ice the test
res increasing.
esired reading;
blow the

Ct reading
P.0% of the full
fied electrical

e shall be so
Df transmitters)
ne first before
tapped. The
scale value.
litable

sufficient préssure applied to obtain a reading of approximately mid-sca
or transmitter shall be held in each of several different positions. The ch

04 af tha full coala valiin

le., the direct
nge in the

eading<nstrument or test instrument (for test of transmitters). with changde in position
t position shall not exceed 1% of the full scale value. The position error ¢f remote
letermined in a similar manner by applying suitable electrical inputs. The position error

shall not exceed 0.

o 70 oTtrCroStarc v oot
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6.5 Leakage (Pressure Element) - With pressure applied to produce a full scale reading, the connection tubing

shall then be sealed at a point within 2 inches of the pressure connection. During a period of 5 minutes,
there shall be no change in reading.

6.6

Sealing: Hermetically sealed instruments shall be tested for leaks by means of a mass spectrometer type

of helium leak detector or equivalent. The leak rate shall not exceed 76 micron cubic foot per hour at a
pressure differential of one atmosphere.

6.7

Differential Pressure Error: This test is applicable to differential pressure instruments, only. The applicable

pressure shall be applied to the vent boss. Pressures shall be so applied to the pressure boss that the

pressure differential between the pressure and vent bosses is equal to the required test pre
scale errors shall n

7. QUALIFICATION T

ot exceed the tolerances specified in Paragraph 6.2.

EST: The instruments or components deemed necessary by the manufag

demonstrate that al
accordance with his

7.1 Temperature Char

7.1.1

7.1.2

7.1.3

7.1.4

Low Temperatur

instruments will comply with the requirements of this section shall be tes
recommendation.

hcteristics:

P Operation: The instrument shall be subjected to the applicable low ami

temperature liste
instrument shall &
reading instrume
+3.0% of the full
scale value.

High Temperatuile Operation: The instrument shall be subjected to the applicable high an

] in Column A of Paragraph 3.3.1 for a period of five hours without opera|
e subjected to at that temperature, a scale€rror test and the scale error:
nts shall not exceed +3.5% of the full scalg value and transmitters shall n
Gcale value. The scale errors of remotelindicators shall not exceed +1.09

temperature liste
equipment shall i
test and the scalg
transmitters shall
exceed +1.75% g

Extreme Tempern

J in Column A of Paragraph 3.3.1 for a period of five hours without opera|
e energized). The instrument shall be subjected to, at that temperature,
errors of direct reading instruments shall not exceed +3.5% of the full s
not exceed +3.0%.0f the full scale value. The scale errors of remote ind
f the full scale yvalue.

ature Exposure: The instrument shall be exposed to the applicable low &

temperatures list
temperature, with

ed in Celumn B of Paragraph 3.3.1 for a period of 24 hours at each extre
out opérating. After a delay of three hours at room temperature. the instr

meet the applicat
shall be no evide

le;. ndividual perform

ssure. The

turer to
ted in

ient

ting. The
5 of direct
ot exceed
b of the full

bient

ting. (Electrical
h scale error
ale value and
cators shall not

hd high

me

ument shall
fure. There
ified.

Altitude: The instrument shall be subjected to the ambient temperature and pressure listed in Paragraph
3.3.2 for a period of three hours while operating. The instrument shall meet the requirements of

Paragraphs 7.1.1

and 7.1.2 at these conditions.
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The instrument shall be exposed alternately to 50 inches Hg. absolute and three inches Hg. absolute,
nonoperating. The instrument shall then meet the applicable individual performance tests (Section 6
except 6.1) at atmospheric pressure following this test.

Vibration:

7.2.1 Resonance: The instrument while operating shall be subjected to a resonant frequency survey of the
appropriate range specified in Paragraph 3.3.3 in order to determine if there exists any resonant
frequencies of the parts. The amplitude used may be any convenient value that does not exceed the
maximum double amplitude and the maximum acceleration specified in Paragraph 3.3.3. The instrument

7.2.2

7.3

shall then be sub

ected to vibration at the appropriate maximum double amplitude or maxi

mum

acceleration speg
axis. If more than
period may be ac
resonant frequen
not be less than ¢
specified frequen
with the vibration
frequency to proy

Cycling: The inst
specified in Parag
double amplitude

Is the limiting valde or a total of three hours for circular:motion vibration whichever is appli
llation shall not exceed 1.5% of the_full scale value for direct reading instruments and

variation and osc
+1.5% for pointer
After the complet
applicable individ

Humidity: The instr
temperature of 70

hours. After this pe|
hours in this atmos|

than 38°C. This conplete cyete‘shall be conducted:

a. Five

ified in Paragraph 3.3.3 at the resonant frequency for a period of one heo
one resonant frequency is encountered with vibration applied along.any
complished at the most severe resonance, or the period may be divided
Cies, whichever shall be considered most likely to produce failure~The te
nehalf at any resonant made. When resonant frequencies are not appar
Cy range, the instrument shall be vibrated for two hours along each axis i
requirements schedule (Paragraph 3.3.3) at the maxihum double amplit
ide the maximum acceleration.

ument, while operating, shall be tested with the frequency cycled betwesg
specified in Paragraph 3.3.3, or an acceleration specified in Paragraph 3
oscillation and +1.0% for pointervariation of the full scale value for remd
on of this vibration test, no damage shall be evident and the instrument s
Lial performance tests. (section 6).
ument, unless hermetically sealed, shall be mounted in a chamber maint
Plus or minus 2°C..and a relative humidity of 95 Plus or minus 5% for a pj

Fiod. the heat shall-be shut off and the instrument allowed to cool for a p¢g
phere in which:the humidity rises to 100% at the temperature decreases

imes‘for components located in uncontrolled temperature areas.

ir along each
pne axis, a test
hmong the

5t period shall
Ent within the

h accordance
Ide and the

n limits

raph 3.3.3 in 15 minute cycles for a period,8f*one hour along each axis at an applied

3.3, whichever
cable. Pointer

te indicators.
hall meet the

pined at a
eriod of six
riod of 18
to not more

b. One tm

H= clocatad in contrallad tamanAaratiirn araac
T SOt O CoOTr ot ot ptratarcarcas:

P
&

Immediately after recycling, there shall be no evidence of damage or corrosion, which affects performance.
Following this test, the instrument shall meet the requirements of Section 6 (other than Paragraph 6.1).
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