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3. GENERAL REQUIREMENTS:

3.1 Materials and Workmanship:

3.1.1 Materials: Materials shall be of a quality which experience and/or tests have demonstrated to
be suitable and dependable for use in aircraft instruments.

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

3.2 ldentification:

The following| information shall be legibly and permanently marked on the_instrument or attached

thereto.

a. Name of Instrument.

b. SAE AS4B7.

c. Manufactprer’s part number.

d. Manufactprer’s serial number or date of manufacture.
e. Manufactprer's name and/or trademark.

3.3 Environment@l Conditions:

The following| conditions have been established as minimum design requiremeits. Tests shall be
conducted aqg specified in sections 5, 6, and'7.

3.3.1 Temperatute: When installed in aceordance with the instrument manufacturgr’s instructions,
the instrumgnt shall function over the range of ambient temperature shown inf column A below
and shall npt be adversely affected by exposure to the range of ambient temperature shown in

column B below.

TABLE 1

Instrument Location A B

PressurizedAreas 3010 70°C 6510 70°C
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3.3.2

3.3.3

3.34

3.35

4. DETAIL REQUIREMENTS:

Altitude: When installed in accordance with the instrument manufacturer’s instructions, the
instrument shall function from sea level up to the altitudes and temperatures listed below.
Altitude pressure values are per NACA Report 1235. The instrument shall withstand an
external case pressure of 50 inches Hg absolute when installed properly and vented to an
atmospheric pressure of approximately 29.92 inches Hg absolute.

TABLE 2
Instrument Location Altitude Temperature
Pressurized Area 15,0007eet 50 °C

Vibration: When installed in accordance with the instrument manufagturer’s instructions, the
instrument ghall function and not be adversely affected when subjected to virations of the
following characteristics.

TABLE 3
Frequency = Maximum Double
Cycles Amplitude Maximum
Ingtrument Location  Per Second Inches Acceleration
Instrument panel 5-30 0.020
30 - 1000 -- 0.25¢g

Humidity: The instrument shall-finction and shall not be adversely affected fpllowing exposure
to any relatjve humidity in therange from 0 to 95% at a temperature of approkimately 70 °C.

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

4.1 Display Markings:

41.1

4.1.2

Finish: Unless otherwise specified by the user, matte white material shall be applied to all
graduations, numerals and indicating means.

Non-functional surfaces and markings shall be durable dull black.

Graduations: The graduations shall be arranged to provide the maximum of readability
consistent with the accuracy of the instrument.
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4.1.3 Numerals: The display shall include sufficient numerals to permit quick and positive
identification of each graduation. Numerals shall distinctly indicate the graduation to which
each applies.

4.1.4 Instrument Title: The instrument title (airspeed) shall be of the same approximate size but no
larger than the numerals. The title may be of the same finish as the numerals. The units of
measure (Knots) shall appear on the dial in lettering noticeably smaller than either the numerals

or title.

4.1.5 Visibility: The indicating means and all markings shall be visible from any point within the

frustrum of
perpendicu
The distand

4.1.6 Indicating N
such a man

right, or boftom to top direction.

4.2 Calibration:

4.2.1 Airspeed P
following eq

uation:

ndicated airspeed in Knots

Sea level speed of sound = 661.48 Knots

Pressure at sea level - 29.92126 inches Hg

mpactpressure in inch Hg = Total pressure - Static Pressure

<
11

Ratio of specific heats = 1.40 for air

@ cone the side of whith Tmakes amangfe of at feast 30 degrees w
ar to the dial and the small diameter of which is the aperture of th
e between the dial and the cover glass shall be a practical minimy

leans: Indicated airspeed and maximum-allowable-airspeed shal
ner that the numerical values on the scale(s) shall increase in a c

binter: The indicated airspeed pointer shall indicate airspeed in ad

ith the
b instrument case.
m.

be displayed in
ockwise, left to

cordance with the

(Eq.1)

Values shown in Table 4 are in accordance with the above.
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4.2.2 Maximum Allowable Airspeed Pointer: The maximum allowable airspeed pointer shall indicate
the maximum allowable airspeed in accordance with the following equations, or in accordance
with engineering data supplied by the purchaser.

For altitudes from sea level to altitude where Vy = My, (Figure 1).

y-1
v y
y-1
Vi =Cq 2 |1+ 2] VEZM +1| —1‘ -1 (Eq.2)
1 y-1 I:)o 5C“s00
A
For altitudep where M,, is limiting factor (Figure 1).
y-1
, y
— y—]_
Vy=Co |2 || Pl O2DOMT VIS, g ) (Eq.3)
-1/ P, 2

where:

<
=

Maximum allowable indicated.airspeed in Knots
Maximum allowable Mach

Ratio of specific heats =-1.40 for air

Pressure at sea level= 29.92126 inches Hg
Ambient static pressure in inch Hg

Speed of sound-at sea level = 661.48 Knots
Speed of sound at altitude in Knots

Density ratio at altitude

Maximum equivalent airspeed in Knots

o< Z
© 3
"o

w
o

<A 00T
L1 O A 1

m
<

Maximum gquivalent airspeed and maximum allowable Mach to be specified py the purchaser.

4.3 Limitation of Indicated Airspeed Pointer Movement:

The pointer movement shall be limited by stops in the mechanism in such a way that a pointer will
not rotate more than 10 degrees beyond the last graduation on the dial. Stops may also be
incorporated in the instrument mechanism to limit counterclockwise motion of the pointer.
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4.4

Case Markings:

The outlets in the rear of the case shall be marked:

“P” - Pitot pressure connection.
“S” - Static pressure connection.

5. TEST CONDITIONS:

5.1 Atmospheric Conditions:

52

53

54

6.1

INDIVIDUAL P

Unless specilied otherwise, all tests required by the Aerospace Standard shall
fic pressure of approximately 29.92 inches of mercury, an ambienf temperature of

an atmosphe
approximatel
with the atmg
allowance sh

Vibration (to

Unless specified otherwise, all tests for performance may be made while the in

subjected to
cycles per se
from positive

Vibration Eqy
Vibration equ
perpendicula

requirements

Position:

Unless specified othérwise, all tests shall be made while the instrument is mou

operating pos

25 °C and a relative humidity of not greater than 85%. \When te
Spheric pressure or the temperature substantially different from th
hll be made for the variation from the specified conditions.

minimize friction):

h maximum vibration of 0.001 inch double'amplitude at a frequend
maximum to negative maximum.

ipment:

ipment shall be such as\te allow vibration to be applied along eac

axes of the instrument at frequencies and amplitudes consistent
of paragraph 3.3(3;

ition®

be conducted at

5ts are conducted
ese values,

strument is
y of 10 to 60

cond. The term double amplitude astused herein indicates the total displacement

h of three mutually
with the

nted in its normal

Scale Error:

All instruments shall be subjected to whatever tests the manufacturer deems necessary to
demonstrate specific compliance with this Aerospace Standard, including the following
requirements where applicable.

During the 12 hour period immediately preceding the test, the instrument shall not have been
operated or been subjected to atmospheric pressure conditions substantially different from those

specified in p

aragraph 5.1.
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6.1.1 Airspeed Scale Error: The instrument shall be tested for scale errors at all points of the scale

6.1.2

6.2

6.3

indicated in
specified to

Table 4. The tests shall be made by subjecting the instrument to the pressure
produce these readings, first with pressure increasing, then with pressure

decreasing.

With pressure increasing, the pressure shall be brought up to, but shall not exceed, the
pressure specified to give the desired reading. With pressure decreasing, the pressure shall be
brought down to, but shall not fall below, the pressure specified to give the desired reading.
The scale errors at the test points shall not exceed the tolerances specified in Table 4.

Maximum A
scale errors
indicator to
connectiony
vacuum an
at a rate co
indicator sh
but not mor
the tolerand

Hysteresis:

Not more tha
to the highes
correspondin
correspondin
this pressure
taken. After
rate until the
The indicator
before a test
increased at
speed pointe
decreasing p

ast 1/2 minute

all remain at the pressure corresponding to each<est point for at |
e than 5 minutes before a test reading is taken.<The scale errorsshall not exceed

es specified in Table 6. This test shall be combined with the hysteresis test.

N 15 minutes after the indicator has®been subjected to the pressure corresponding
altitude specified in Table 6, the pressure shall be increased at & rate
j to a decrease in altitude of @pproximately 3,000 feet per minute juntil the pressure
j to the first test point spegified in Table 5 is reached. The indicafor shall remain at
for at least 5 minutes, but not more than 15 minutes, before the test reading is
he reading has been.taken, the pressure shall be further increasqd at the above
bressure corresponding to the second test point specified in Tablg 5 is reached.
shall remain at(the pressure for at least 1 minute, but not more thgn 10 minutes,
reading is taken. After the reading has been taken, the pressure ghall be further
he above-rate until atmospheric pressure is reached. The reading of the maximum
at either-of the two test points shall not differ from the correspongling reading, with
essure, by more than the tolerances specified in Table 5.

After Effect:

Not less than
test at room t
corrected for

1 nor more than 5 minutes after the completion of the maximum speed scale error
emperature, the maximum speed pointer shall have returned to its original reading,
any change in atmospheric pressure, within the tolerance specified in Table 5.



https://saenorm.com/api/?name=7761032a02785fb025c5c1e2b837f823

SAE AS437 Revision A

6.4 Friction:

6.4.1 Maximum Allowable Airspeed Pointer: The indicator shall be tested for friction at each point
indicated by an asterisk in Table 6. The pressure shall be decreased to bring the pointer to the
desired reading and held constant while the two readings are taken, the first before the
indicator is vibrated and the second after the indicator is vibrated. The difference between any
two readings shall not exceed the tolerance specified. The pointer shall move smoothly while
the pressure is varied uniformly without vibration of the indicator. This test may be combined
with the test for scale error.

6.4.2 Indicated AfrspeedPoimter—The testspecified for the Tmaxmmuor attowabte ai
be repeated for the indicated airspeed pointer except the pressure shall be'in
decreased gnd Table 4 shall apply instead of Table 6.

6.5 Leak:

6.5.1 Case Leak:
connection
suction and
pressure cq
minute, the
than 0.05 in

6.5.2 Airspeed D

pressure st

pointer sha
tubing shall
shall be no

QUALIFICATI(Q
As many instru

instruments wil
recommendatid

The pitot and static pressure connections of thedindicator shall b
and shall be connected together to the same mercury manometel
pressure. A suction of 15 inches of mercury shall be applied to t
nnections of the indicator. While the source' is disconnected for g
difference between the mercury levels:{n'the manometer shall no
ch.

aphragm Leak: While the statie\pressure connection is open to
fficient to produce approximately full scale deflection of the indic
| be applied to the pitot ceninection of the indicator, at which point
be pinched off or otherwise completely sealed. During a period g
apparent change in pointer position.

N TESTS:
ments as-deemed necessary by the manufacturer to demonstrate

comply-with the requirements of this section shall be tested in ac
ns.

peed pointer shall
creased instead of

b joined with a “Y”
and sources of
Ne pitot and static
period of 1
change by more

jmosphere, a

ed airspeed
the connection
f 1 minute there

that all
cordance with his

arantarictiac:
CITITATACLITTIOUU O,

7.1 Temperature'€h

7.1.1 Low Temperature Operations: The instrument shall be subjected to the applicable low ambient
temperature listed in column A of paragraph 3.3.1 for a period of 5 hours without operating.
The instrument shall meet, at that temperature, the scale error tests of paragraph 6.1 except
that the test points shall be the points in Table 4 and 6 marked with an asterisk. The errors at
the test points shall not exceed the tolerance specified in Tables 4 and 6 by more than the
amount specified in Table 5. The test for hysteresis and after effect shall not be repeated at
low temperature.
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7.1.2 High Temperature Operation: The instrument shall be subjected to the applicable high ambient
temperature listed in column A of paragraph 3.3.1 for a period of 5 hours without operating.
The instrument shall meet, at that temperature, the scale error tests of paragraph 6.1 except
that the test points shall be the points in Table 4 and 6 marked with an asterisk. The errors at
the test points shall not exceed the tolerance specified in Tables 4 and 6 by more than the
amount specified in Table 5. The test for hysteresis and after effect shall not be repeated at
high temperature.

Extreme Temperature Exposure: The instrument shall be exposed alternately to the applicable

low and high temperatures listed in column B of paragraph 3.3.1 for a period of 24 hours at

7.1.3
each tempe
instrument
be no evids
7.2 Vibration:

7.2.1 Resonance
the range s
appropriate
frequencieg
exceed the
3.3.3.

The instrun
amplitude @
period of 1
vibration ap
resonance,
considered
resonant m
range, the i
requiremen
provide the

7.2.2 Cycling: TH

rature Without Operating. After a detay of 3 hours at ToonT tenmpeT
shall meet the scale error tests of paragraph 6.1 at room tempera
nce of damage as a result of exposure to the extreme temperatur

The instrument, while operating at any altitude @and any indicate
pecified in Table 5, shall be subjected to a resonant frequency su
range specified in paragraph 3.3.3 in order to-determine if there ¢
of the parts. The amplitude used may be,any convenient value t
maximum double amplitude and the maximum acceleration speci

ent shall then be subjected to vibration at the appropriate maximy
r maximum acceleration specified in paragraph 3.3.3 at the reson
hour along each axis. If more than one resonant frequency is end
plied along any one axis, a test period may be accomplished at th

most likely to produce failure. The test period shall not be less th
pde. When resonant frequencies are not apparent within the spe
strument shall be vibrated for 2 hours in accordance with the vib
s schedule; paragraph 3, at the maximum double amplitude and
maximut’acceleration.

e-instrument, while operating, shall be tested with the frequency (

ature the
ure. There shall
s specified.

I airspeed within
vey of the

Xists any resonant
nat does not

ied in paragraph

m double

ant frequency for a
ountered with

e most severe

or the period may be.divided among the resonant frequencies, wihichever shall be

an 1/2 hour at any
ified frequency
ation

he frequency to

ycled between

A -S L D-OHES-D O

limits speci

e .12 D n 10 + avial far-a-narad £1 by o
LA~ B | lJG.I aulalJll J.J.J 1T LI TTHTTutce \;ybICD Ul A lJCIIUU Ul L TTUuUr 11

W each axis at an

applied double amplitude specified in paragraph 3.3.3, or an acceleration specified in paragraph

3.3.3 which

ever is the limiting value.

After the completion of this vibration test, no damage shall be evident and the instrument shall
meet the scale error tests of paragraph 6.1.
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7.3 Position Error:

7.3.1 Maximum Pointer: The maximum speed pointer reading taken while the instrument is held in
any desired position and while it is being tapped, shall not differ from its reading when held in
normal operating position, by more than the amount specified in Table 5. This test shall be
made at the points indicated by an asterisk in Table 6.

7.3.2

Indicated Airspeed Pointer: The indicator reading, while the instrument is held in any desired

position and while it is being tapped, shall not differ from its reading when held in the normal
operating position, by more than the amount specified in Table 5. This test shall be made at

the points g
7.4 Seasoning:

The instrume
to produce af

1 hour following this test the instrument shall be tested for scale)errors as desc

6.1 except th

not be condu

than the amo
7.5 Magnetic Effg
The magnetic
magnet, appf
(plus or minu
with its neare|
compensatin
maximum de
position.
7.6 Humidity:
The instrume
relative humi

fthestate ndicated by arm asterskim Tatte 4

ht shall be subjected to one hundred applications of a differential
proximately full scale deflection of the indicated airspeed pointer.

ht the maximum speed scale error test described in paragraph 6.1
cted. The scale error shall not exceed the tolerances specified in
Lint specified in Table 5.

pCt:

effect of the instrument shall be determined in terms of the defle
oximately 1-1/2 inches long,. in ‘a magnetic field with a horizontal i
5 0.01) gauss, when the indicator is held in various positions on af
St part 12 inches from the’center of the magnet. (An aircraft com
) magnets removed therefrom may be used as the free magnet fg

ht shiall be mounted in a chamber maintained at a temperature of
lity-0f 95 + 5% for a period of 6 hours. After this period, the heat

pressure sufficient
Not less than
Fibed in paragraph
.2 and 6.2 shall
Table 4 by more

ction of a free
ntensity of 0.18,
\ east-west line
pass with the
r this test.) The

lection of the magnet shall not exceed 5 degrees from any indicafing or reference

70+ 2 °C and a
shall be shut off

and the instrummemntstrattbeattowedtocoot-foraperrod-of- 18 Hoursmrthrsatrmo

sphere in which

the humidity rises to 100% as the temperature decreases to not more than 38 °C. This complete
cycle shall be conducted:

a. Five times for instruments located in uncontrolled temperature areas.
b. Once for instruments located in controlled temperature areas.

Immediately after cycling, there shall be no evidence of damage or corrosion which affects
performance following this test and the instrument shall be subjected to the scale error at room
temperature test of paragraph 6.1. The change in reading between this test and the original

scale error at

room temperature test shall not exceed 2% of full scale reading.

-10 -
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7.7 Overpressure:

With the static port open to atmosphere the pressure specified in Table 5 shall be applied to the
pitot pressure connection for a period of 10 minutes. With the pitot port open to atmosphere the
pressure specified in Table 5 shall be applied to the static connection for a period of 10 minutes.
Not less than 5 minutes following the application of this overpressure, the instrument shall be
tested for scale error in accordance with paragraph 6.1 over the altitude range and airspeed
range specified in Table 5. The errors at the test points shall not exceed those specified in
Table 4 and 6 by more than the amount specified in Table 5.

PREPARED BY SAE COMMITTEE A-4, AIRCRAFT INSTRUMENTS

-11 -
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TABLE 4
Speed Impact Pressure Tolerance
Knots  Inches of Mercury Knots
50 0.1198 +4.0
*60 0.1727 2.0
80 0.3075 2.0
*100 0.4814 2.0
120 0.6950 2.0
*150 1.090 2.5
180 1.580 3.0
*200 1.959 3.0
230 2.610 3.0
*250 3.100 3.0
280 3.924 35
*300 4.534 35
320 5195 35
*350 6.286 4.0
370 7.082 4.5
*400 8.385 5.0
430 9.826 55
*450 10.87 6.0
480 12.56 7.0
*500 13.78 7.0
520 15.07 7.0
*550 17.16 8.5
570 18.66 8.5
*600 21.07 9.0
630 23.71 9.5
*650 25.59 10.0

-12 -
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