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s~~e~y of , Automotive Engineers, 

1~~. AERONAUTICAL STANDARD AS 3 29 West 39th Street 	 93 New York City 

I 	 A I R S P E E D T II B E S 	 I Issued 12-1-47 I 
ELECTRICALLY HEATED. 	 Revised 
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1. PIIRP06E: _To specify minimuon requirementa for Electrically Heated Air Speed Tubee 

o~r use on aircraft the operation of which may subject the instrument to environ- 
mental conditions specified in Seation 3.4. 

2. SCOPE~ This specification covers the following basio types: 

Type I- Pitot Preasure, 8traight and L.shaped~ 12 and 24 volt 
. 	nominal, 2 Wire oircuit. 	 . 

Type II - Pitot and Ste ►tia Preasures, Straight and L•she~ped 12 
and 24 volt nominal; 2~rire circuit. 

3. GEPERAL ~QUIR'EI~NTS s 	~ 	 - 

	

3.1 Materials and ~Porlananships 	 ~ 

3.1.1 ~Gateriale: Materials shall be of a quality whiah experienae.and~or teats have 
emons rated to be suitable and dependable for the.purpose intended. 

3.1 •.2 VPor3~e.nship~ ~Porl~anship ahall be oonaiatent with high grade instrumant manu- 
ao ur ng practiae. 	. 	 . 

3.2 Radio Interferonaes The instrument shall not be the source oP ob~eationable 
n er erenoe un er operating conditions at any frequenciee used on aircraPt, 
either by radiation or feedbaak, in radio sets installed in the eame airoraP't as . 

	

the inatrument. 	 ~ 

3.3 IdentiPication: The following information ehall be legibly and~permanently mar,ked 
on~i~ e un~s or attached thereto: 

a. Name of instrument 
b. S.A.E. Speo AS 393 
c. Rating (Nominal Voltage) 
d. Manufaaturer t e Part No. 	~ 
e. Manuf'acturer!s Serial No: or date of manufacture 
f. Manufacturer~s name aad~or trade mark 

3.4 Environmental Conditionss The following conditions have been eatabliahed e ►a 
esign criteria on y. Tests shall be aon~duated e ►s apecified in Seotiona 5, 6, ?. 

3.4.1 Temperature: ~Phen the instruments are mounted in accordance with manufaaturer'8 
nstrua ons, they shall function over the rsnge of ambient temperaturea of 

-65C to +70C and shall not be adversely e~ffected by exposure to temperatures oP 

	

-65C t0 +70C. 	' 	 - 	 , 	 ' 

C~py~ighf iJ47 bq $oc~c}y ol Aulomofivc Enginccri, Inc. 	 Prinled in U.S./1. 
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3.4.2 Qibration: ~Phen the instruments are mouated in accordance with the manu- 
' aa ure~s inatructions, they shall ttiinction and ehall not be adversely affected 

when ~ub~ected to the folloxing vibrations~ 

Frequencys 	 b00 - 3000 cyolea per minute 
Amplitudes 	 .250" 
Yaximum Acoeleration 	32.5 g 

Notes It ia underetood that the unit ahall ~ithatand vibration at higher 
t'requenaiea but the acceleration value need not exceed that shown-above. 

When speaiPied by the purchaser Por use in rotary ~ring aircraft, the trequency 
range shall be 1b0 - 3000 cycles per~min~te. 

4. DETAIL REQIIIRE~NTS: 

4.1 Draina e~ ~he tube shall be designed to provide maximw~ draina6e oP v ►ater, 
resu ng from rain or raelting ice, consistent with maintaining the aalibration 
speaified in 3ections 6.5, 6.4 aad 6.5. 

4.2 M~~a~~r~ki~ : Pitot preasure and Static pressure lines shall be identiPied by the 
Te~ers P and S, respeatively, stamped, etched, engraved or otherarise permanently 
marked on the linea or fittings. Tha top o! the tube ahall be identified. 	. 

5. INDI9IDIIAL PERFORMANCE TEST3: All instr~ents ahall be sub~ected to whatever 
es e 	man ac ~er eems necessary to demonstrate speoific compliance with 

this epeciPioation iacluding the Polloaring requirements, where applicable. 

5.1 Leakage: iPith a pressure of 10 inches of inercury applied eeparately to the pitot 
pressure ~nd~or the static pressure lines, there ahall be no evidence of'leakage 
when the aorresponding pitot or static pressure openinga and drain holes are 
sealed. 

5.2 Dieleotrio: The ineulation shall withatand xithout evidenae of dam~ge the 
app~ca~on of a sinusoidal voltage at a commercial frequency betWeen the ter- 
minals oP the heater airauit and the ahell (case) for a period of 5 seaonda. 
The 8.1~.8. value of the ainusoidal voltage applied ahall be 500 volts. 

5.3 Heater 0 erations ~Phen mounted in its aormal poaition, the tube she~ll be tested 
~or ea er operation by applying the minimum rated voltage (12 or 24 volts) for 
a per~od of 2 minutea. The po~rer aonaumption at that time shall be within +30f 
~of the poRer conaumption at rated voltage. 

6. QUALIFICATION TESTSi Aa mauy inetr~ents as desmed neceseary to demonstrate thact 
a na rumen s ~vi comply with the requirementa of this section shall be tested 
in accords~nce with the manufe.cturer'E reaommendations, where applicable. 

.~ 
~ 

, 

~ ~ f. 
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6.1 Vibrationi The tubes ahall be sub~ected to vibration for three hour periods in 
eaò~i o~the three perpendicular reference planes such that a point on the tip of 

~ the tubes will.oscillate 1~4 • inoh. The test ahall be conducted euch that each 
period of three houra shall aonsist of one hour at 1,000, 2,000 aad 3,000 cyalea 
per minute: Rated voltage ahall be applied to the terminals conti,nuously during 
this teet. Ambient temperature shall be 20 to 30C. There shall be no failure 
oP any kind: 	 •~ 	., 	' 	 ~ 

6.2 Endurance: The tubes shall be me►de to operate oontinuously in still air at.15 ar 
vo s(as applicsble) for, at least, five hours. Ambient temperature shall be 

?OC. There shall be no damage oP any kind except discoloration, which will not 
affeat corrosion res~istance. 	 • 	~ 	~ 	~ . 

6.3 Calibr~tion at Zero Angle of Attacks The tube shall be mounted in e ►  wind tunnel 
n ne ~it t e a r ow and este aeparately for pitot pressure and For static 
pressure at tlie values for air speeds specified in Table I. The teat shall be 
made by comparison with the resulta.obtQined under similar conditions with a 
calibrated tube. The error of the tube expreseed in terms of indicated air 
speed shall not exceed l~b of the'indication or 1 I~PH, whichever is greater, and 
the static pressure shall be within the tolerances apecified in Te~ble I. 

TABLE I 

Permissible Trrors in Static Preesure 

INDICATED AIR 3PEED 
M.P.H. 	• 

TOIERANCE 
INCHES OF 9PATER 

` 	50 0.10 
?5 • 	0.1 b 

100 0.20 
125 0.25 
1b0 0.30 
175 0.35 
200 0.40 
225 0.45 
250 0.50 

6.4 Calibration at parioue Angles of Attack: The tube shall be tested as specified 
or rror e~ Zero Aug e o_ ~t ac e ►t approxim.ately 125 I~'H ezcept that the 
angle of attQCk shall be varied by 2 degree intervals from +16 to -10 degrees 

' inclusive. The indicatad error expresaed in terms of indicated air speed shall 
not difPar from the indicated error at ~ero angle of attack by more than 3 miles 
per hour, and the error in static pressure shall not differ Prom the static 
preasure at zero augle of attack by more than 0.20 inch of Water. 

0 
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