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1. Purpose: This Aerospace Standard establishes the essentisl minimum safe per-
formance standards for pitot-static type of maximum-allowable-airspeed instru-
ments primarily for use with turbine powered subsonic transport aircrsft, the
operation of which mey subject the instruments to the environmental conditions
specified in Section 3.3.

2. Scope: This Aerospace Standard covers one type of meximum-alloweble-airspeed
instrument which gives a continuous indication of both indicated airspeed and
mexirum allowable airspeed not exceeding 650 knots.

3. GeneralReguiremenbss

3.1 Materipls and Workmenship:

3.1.1 Mateprials: Materials shall be of a quality which-experience and/or tests have
demonstrated to be suitable and dependsble for dise¢ in aircreft instruments.

3.1.2 Vorkmanship: Workmenship shall be consistent with high gnede aircraft .instru-
nment| manufacturing practice.

3.2 Identiffication: The following infomation shell be legibly pnd permanently
marked| on the instrument or attached thereto.

Neme of instrument.

SAE AS 437. 4

(c) Menufacturer's part number.
Manufacturer's serial/number or date of manufacture.
Menufacturer's name and/or trademark.

3.3 Enviropmental Conditions: The following conditions have beeph established as
minimumn design requirements. Tests shall be conducted as specified in sections
5, 6, pnd 7.

3.3.1 Temppratuxe:~ Vhen installed in accordence with the instrument menufecturer's
instpuctions, the instrument shall function over the range| of anbient tempera-
ture| shown in column A below end shall not be adversely afffected by exposure

£ Al C g AN P fu n ol
to the rgnge—oramoIenv—terperatureshown—Inr—cotum B bet

Instrument Locetion A B
Pressurized Areas =30 to T0C -55 to 70C

3.3.2 Altitude: Vvhen installed in accordance with the instrument menufacturer's
instructions, the instrument shall function from sea level up to the sltitudes
and temperatures listed below. Altitude pressure values are per NACA Report
1235. The instrument shall withstand an external case pressure of 50" Hg sb-
solute when installed properly and vented to an atmospheric pressure of epprox-
imately 29.92" Hg absolute.

Instrument Location Altitude Temperature

Pressurized Ares 15,000 feet 50C
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3.3.3 Vibration: Vhen installed in accordance with the instrument menufacturer's
instructions, the instrument shall function and not be adversely affected
when subjected to vibrations of the following cheracteristics.

Frequency Max double
cycles amplitude Maxcimim
Instrument Location per second inches Acceleration
Instrument panel 5« 30 0.020
30 - 1000 -— 0.25g

3.3.4 Humiditx:' The instrument shall function and shell not be advérsely affected
following exposure to any reletive humidity in the range from 0 to 95% et a
temperature pf approximstely TOC.

3.3.5 Magnetic Effpct: The magnetic effect of the instrument shallcziot sdversely
affect the performance of other instruments installed in the(same aircraft.

L. Detail Requirements:

k.1 Display Markings:

4,1.1 Finish: Uni¢3$s otherwise specified by the usery'matte white material shall be
applied to a]l gradustions, numersls and indiceting meens.

Non-functiongl surfaces and markings shall be dureble dull black.

4,1.2 Graduations: The gradustions shell be arranged to provide the maximum of
readability consistent with the sccuracy of the instrument.

k.1.3 Numerals: The displey shall include sufficient numerals to permit quick and
positive ideptification of each gradustion.  Numerals shall distingtly indicate
the graduation to which edch applies.

L.1.4 Instrument T{tle: The instrurent title (airspeed) shall be of the |same ap-
proximate size but no)lerger then the numerals. The title may be 9f the same
finish as the r. merals. The units of measure (Knots) shall eppesar [on the dial
in lettering |no¢icéebly smeller than either the numerals or title.

4.1.5 Visibilitx: The irdicating means and ell markings shall be visible from eny
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 aperture of the instrument case. The distance between the dial
and the cover glass shall be a practical minimum. '

4.1.6 Indiceting Means: Indiceted airspeed and maximum-allowable~eirspeed shall be
displeyed in such & manner thet the numerical values on the scale(s) shall in~
crease in a clockwise, left to right, or bottom to top direction.
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4.2 Calibration:

4.2.1 Airspeed Pointer:

h.2.2

accordance with the following equation:

The indicated airspeed pointer shall indicate airspeed in

Y -1
= 2 4
Vi =¢C L + =t Y -1
i s0 ¥y -1 s
Where: :
V; = Indicated airspeed in Knots
Cso = Sea level speed of sound = 661.48 Knots
Py |= Pressure at sea level - 29.92126" Hg.
Qo = Impact pressure in in. Hg = Total pressure - Static |Pressure
Y = Ratio of specific heats = 1.40 for air.
Valugs shown in Table I are in accordance with theCabove.
Maximum Allowable Airspeed Pointer: The maxipum allowable [airspeed pointer
shall indicate the maximum allowable airspeéd in accordance with the following
equations, or in accordance with engineering data supplied by the purchaser.
For gltitudes from sea level to altitude where Vm = Mm (Figure 1).
" X Y -1
-1 \ Y
2 VEM -1 -1
VM =|Cso v -l 507500 so® / |
4
For altitudes where Mm i$ limiting factor (Figure 1)
- Y- 1
N (v-1) %\ S
_ r Le—— " "1 +1 -1
VM = |Cso Y- lL} o
Wherg:
Vi |F Maximum ellowable indicated airspeed in Knots.
M, [|F.Meximum allowaeble Mach
Y =“Ratio of specific heats = 1.L0O for air
P, = Pressure at sea level = 29.92126 in. Hg.
P = Ambient static pressure in in. Hg.
Cso = Speed of sound at sea level = 661.48 Knots
Cs; = Opeed of sound at altitude in Knots
c = Density ratio at altitude
Ve, = Maximum equivalent airspeed in Xnots.

g

Maximum equivalent airspeed and maximum allowable Mach to be specified by the
purchaser.
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5.
5.1

5.2

23

5.4

6.1

6.1.1 Airspeed Scele Error:
points of the scale indicated in Table I.

-k -

Limitation of Indicated Airspeed Pointer Movement: The pointer movement shail be

limited by stops in the mechenism in such a waey that a pointer will not rotate

more than 10 degrees beyond the last graduastion on the dial.

Stops may also be

incorporated in the instmmgrxt mechanism to limit counterclockwise motion of the

pointer.

Case Markings:

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

"P" - Pitot pressure connection.
"S" - Static pressure connection.

Test Conditions 'l

Atmospheric Conpditions:

Unless specified otherwise, all tests reguin

Asrospace

mately 29.92 inchee of mercury, an ambient temperature of approximate

a relative h
atmospheric p

-

values, allow

Vibration (to

andard shall be conducted at an atmospheric presgsure g
dity of not greater than 85%. When tests are conductd
ssure or the temperature substantially different from
ce shall be made for the va.riatj.on from the specified

inimize friction): Unless specified otherwise, all td

formance may b6
0.001 inch dout

term double amplitude as used herein indicatés the total displacement

tive maximum 4

Vibration Equi

made while the instrument is subjected to a maximum ¥
le amplitude at a frequency of 10 to 60 cycles per sed

negative meximum.

ment: Vibration equipment shall be such as to allow ¥

be applied alon
frequencies and

Position: Unls
ment is mounted

Individual Perfq

ig each of three mutually perpendicular sxes of the ins
| amplitudes consistent with the requirements of paragr

ss specified otherwise, all tests shall be made while
| in its normal’ operating position.

rmance Requirements:

All instruments

necessary to deTZnstrat‘e specific complliance with this ~ Aerospace St

cluding the followd

Scale Error:

shall be subjected to whatever tests the manufacturer

red by the
f approxi-
ly 25C and
d with the
these
conditions.

sts for per-
ibration of
ond. The

from posi-

ibration to
trument at
loph 3.3.3.

the instru-

deems
endard, in-

During the 12 hour period immediately preceding the test, the in-

strument shall not have been operated or been subjected to atmospheric pressure
conditions substantially different from those specified in paragraph 5.1. -

The tests shall be made

The instrument shall be tested for scale errors at all

by subject-

ing the instrument to the pressure specified to 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 I.



https://saenorm.com/api/?name=306cb75a1be4a4ab33b343cbee8246e5

MAXIMJM-ALLOWABLE-AIRSPEED INSTRUMENTS losued L4/15/63 AS 437
(TURBINE POWERED SUBSONIC ATRCRAFT) Revised Ly

-5-

6.1.2 Maximum Allowable Airgspeed Scele Error: The maximum speed pointer shell be
Tested for scale errors at all points indicated in Table III. The test shell
be accomplished by subjecting the indicator to pressures (Altitudes) specified
in Table ITI. During this test, the pitot and static connections shall be
connected together to a standard mercury barometer snd to sources of vacuum
and pressure. The reduction in pressure, as indicated by the barometer, shall
be made at a rate corresponding to an increase in eltitude of approximately
3,000 feet per minute. The indicator shall remain at the pressure correspond-
ing to each test point for at least 1/2 minute but not more than five minutes
before a test reading is taken. The scele errors shell not exceed the toler-
ances specified in Table III. This test shall be combined, with the hysteresis
test. :

6.2 Hysterpsis: Not more than 15 minutes after the indicator hap been subjected to
the pressure corresponding to the highest altitude specifieéd|in Table III, the
pressure shall be increased at a rate corresponding to @ deciease in altitude of
approximately 3,000 feet per minute until the pressure“correpponding to the firss
test ppint specified in Table II is reached. The, indicator thall remsin st this
pressufe for at least 5 minutes, but not more than 15 minutep, before the test
reading is taken. After the reading has been taken, the pregsure shall be
further increased at the sbove rate until thélpressure corre sponding to the
second|test point specified in Table II is ‘reached. The indicator shall remsin

o at the|pressure for at least one minute, but not more than ten minutes, before
a test|reading is taken. After the reading has been taken, the pressure shall be
further increased at the above rate until atmospheric pressure is reached. The
reading of the maximum speed pointer at either of the two test points shall not
differ|from the corresponding reading, with decreasing pressyre , by more than
the tolerances specified in Table IT.

6.3 After Effect: Not less than’ one nor more than five minutes er the completion
of the|maximm speed scdle’ error test at room temperature, the maximum speed
pointer shall have returned to its original reading, corrected for any change in

eric pressure,) within the tolerance specified in Table II.

6. h Frictign:

6.4.1 Maxi Alloweble Airspeed Pointer: The indicator shell bé tested for friction
at egch'\point indicated by an asterisk in Table III The pressure shell be
decrgased to bring the pointer to the desired re eld constant while
the two readings are taken, the first before the indieator is vibrated and the
second after the indicator is vibrated. The difference between any two read-
ings shall not exceed the tolersnce specified. The pointer shall move smooth-
ly while the pressure is varied uniformly without vibration of the indicator.
This test may be combined with the test for scele error.

6.4.2 Indicated Airspeed Pointer: The test specified for the maximum allowable air-
speed pointer shell be repeated for the indicated airspeed pointer except the
pressure shall be increased instead of decreased and Table I shell epply in-
stead of Table III.
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6.5 leak:

6.5.1 Case lesk: 'The pitot and static pressure comnnections of the indicator shall
be joined with a "Y" connection and shall be connected together to the same
mercury manometer and sources of suction and pressure. A suction of 15 inches
of mercury shall be applied to the pitot and static pressure connections of
the indicator. VWhile the source is disconnected for a period of 1 minute, the
difference between the mercury levels in the msnometer shall not change by
more than 0.05 inch.

6.5.2 Airspeed Diaphragm Ieak: While the static pressure connection 1s open to at-
mosphere, a pressure sufficient to produce approximstely full scele deflection
of the indifated airspeed pointer shall be applied to the pitot cpnnection of
the indicatepr, at which point the connection tubing shell be pinched off or
otherwise cpmpletely sealed. During a period of one minute there|shall be no
apparent c e in pointer position.

T. Qualification Tests: As many instruments as deemed necessary by the|menufacturer
to demonstrate|that all instruments will comply with the\requirements of this
section shall bBe tested in accordance with his recommendations.

7.1 Temperature Characteristics:

2

T.1.1 Low Temperafure Operations: The instrumenti‘shall be subjected to|the appli-
cable low albient temperature listed in ¢olumm A of paragraph 3.3}1 for a
period of five hours without operating:, The instrument shall meet, at that
temperature| the scale error tests .of “paragreph 6.1 except thet t
shall be the points in Table I and III marked with an asterisk.
et the test|points shall not exteed the tolerance specified in Tebles I and
IIT by more|than the amount specified in Teble II. The test for
and after effect shall not-be' repeated at low temperature.

7.1.2 High Temperpture Operation: The instrument shall be subjected to|the appli-
cable high sambient temperature listed in Columm A of paragreph 3.3.1 for a
period of five 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 Tables I and ITT marked with an aste¢risk. The
errors at thé-test points shall not exceed the tolerance specified in Tables
I and IIT by more than the amount specilied in Table II. TN for hy-
steresis and after effect shall not be repeated at high temperature.

T7.1.3 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 each tempersture without operating. After
a delay of three hours at room temperature the instrument shall meet the scale
error tests of paragraph 6.1 at room temperature. There shall be no evidence
‘of damsge as a result of exposure to the extreme temperatures specified.

7.2 Vibration:
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The instrument, while operating at any sltitude and any indicated

airspeed within the range specified in Table II, shall be subjected to & re-
sonant frequency survey of the appropriate range specified in parsgraph 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 maxi-
mum double amplitude and the maximum accelerstion specified in paragraph 3.3.3.

The instrument shall then be subjected to vibration et the appropriate meximum
double amplitude or meximum acceleration specified in paragraph 3.3.3 at the

resonant frequency for a period of one hour along each axis.

If more than one

resonant frequency is encountered with vibraetion applied along any one axis,
e test period may be accomplished at the most severe resonesnce, or the pericd

may X
most
half
‘withi
two |
3 at

accel

Cycli
cyels

T.2.2

e divided among the resonant frequencies, whichever. sh
likely to produce failure. The test period shall nct
hour at any resonent mode. When resonent frequeneies
n the specified frequency range, the instrument (shall
jours in accordance with the vibration requirements sch
the maximum double amplitude and the frequency to prov
eration.

ng: The instrument, while operatingj -shall be tested
d between limits specified in parsgraph 3.3.3 in 15 mj

perigd of one hour in each axis at an epplied double amplit

parag
the 1]

Aftes
the 1

7.3 Positig

rraph 3.3.3, or an acceleration specified in paragresph
imiting value.

 the completion of this\vibration test, no demsge shal
nstrument shall meet the scale error tests of paragrey

bnn Error:

T.3.1 Maxiy

mm Pointer: (The meximum speed pointer reading taken ¥

is he

b1d in any desired position end while it is being teppe

from
amo

by
7.3.2

JIndiceated Airspeed Pointer;

its reading when held in normal operating position, by
t specified in Table II. This test shall be made at {1
asterisk in Teble IIT. ’

21l be considered
be less then one
are not epparent
be vibrated for
eduley paragraph
ide the maximum

with the frequency
nute cycles for a
ude specified in

3.3.3 whichever is

11 be evident end
h 6.1.

thile the instrument
d, shall not differ
r more than the

he points indiceated

The indicator reading, while {

he instrument is

held in any desired position and vhile it is being tepped, shell not differ
from its reading when held in the normal operating position, by more than the

smount specified in Table II.

scale indicated by an asterisk in Table I.

7.4 Seasoning:

The instrument shall be subjected to one hundred

This test shall be made at the points of the

applications of a

differential pressure sufficient to produce approximstely full scale deflection

of the

indicated airspeed pointer.

Not less than one hour following this test

the instrument shall be tested for scale errors as described in Paragreph 6.1
except that the maximum speed scale error test described in Paragraph 6.1.2 and

6.2 shall not be conducted.

The scale error shall not exceed the tolerances

specified in Teble I by more than the amount specified in Teble IT.
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The magnetic effect of the instrument shall be determined in

terms of the deflection of a free magnet, approximately 1 1/2 inches long, in a
magnetic field with a horizontael intensity of 0.18, (plus or minus 0.01) gauss,
when the indicator is held in various positions on an east-west line with its

negrest part 12 inches from the center of the magnet.

(An aircraft

compass with

the compensating megnets removed therefrom may be used as the free magnet for
this test.) The meximum deflection of the magnet shall not exceed 5 degrees from
any indicating or reference position. .

Hhmldltz

The instrument shall be mounted in & chamber maintained at a tempere-

ture of 70 + 2C and a relative humidity of 95 * 5% for a period of six hours.
After this perlod, the heat shall be shut off and the instrument shall be allowed

to cool for a

to 100% as the

shall be condhicted:

a‘
b. Once for
Immediately a

vhich affects
Jjected to the
reading betwe
shall not exc

Qverpressure:
Table II shal
minutes. Witl
Table II shell
Not less than

fter cycling, there shall be no evidence of damage or
performance following this test and‘bhe instrument s
scele error at room temperature test of para. 6.1.

en this test and the original scale error at room temp
ped 2% of full scale reading.

period of 1O hours in this atmosphere in which the h
temperature decreases to not more than 38C.

This''e

dity rises
lete cycle

Five timep for instruments located in uncontrclled temperature areas.
instruments located in controlled temperature areas.

corrosion

With the static port open to atmosphere the pressure
| be applied to the pitot pressure connection for a pe
1 the pitot port open .t atmosphere the pressure spec
|l be applied to the static connection for a period of
five minutes following the application of this overp

instrument sh2ll be tested foriscale error in accordance with pars.

the altitude
test points sl
amount specif

range and alrspeed range specified in Table IT.
nall not exceed those specified in Teble I and III by 1
fed in Teble IT.

The e}

1 be sub-
e change in
rature test

gpecified in
iod of ten
ied in

en minutes.
ssure, the
6.1 over
rrors at the
nore than the
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TABLE I
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 OO . 2:9
120 0.6950 2.4
*150 1.090 : E-N
180 1.580 3.4
*200 | ‘ 1959 3.4
230 2.610 3.0
*250 | 3.100 3.4
280 ' 3.92k 3.5
*300 | hi534 3.5
320 5.195 3.3
*350 6.286 4.q
370 7.082 ).
*400 8.385 5.
430 ~ 9.826 5.5
*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
e 03
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