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Society o~ Autoutotive Engineers, Inc. 
zs wat ss~ scr~t 	~ 

New York City AERONAUTICAL STANDARD I AS 4O$ 

1. PURPOST; To specify minic~u~ require~ents for Pressure Inetnunents Por use 
in aircraf't, ~he operation of which may sub~ect the instruments to the en- 
vironmental conditions specified in Section 3.3. 

2. SCOPB; This specification covers instruments intended Por use in airplenes to 
indicate the ftiel, oil or hydraulic pressures. 

3. GENF~tAL RE~TIRIIv';EP1TS; 

3.1 ~Iateri~l end ti~orkmenshiu: 

~3.1.1 biaterisls: I~16aterials shall be of a quality which eaperience and/or tests 
have demonstrated to be suitable and dependable for use in aircraft 
inst rument s . 

3.1.2 INorlananship: i~orlu;~snship sliall be consistent~~~~ith high grade aircraft 
instrurneat manufacturing practice. 

3.2 	Identification: The follovuing inforr.~ation shsll be legibly and permanently 
marked on the instrument or attached thereto: 

(a) Na.7e of .  instiument (Fuel, Oil or I~ydraulie Pressure) 
(b} SA$ SpeciYication,, ~-408 
(c) R~nge 
(d) Rating (No~inal electric or vacuum etc.) 
( e ) b,`anufacturer's Part Number 
(~f) h~,anufacturer's Serial Number or dete of nanufacture. 
(g) A~anufacturer's nai:e or trademark 

3.~ 	Environmental Conditions; The follorvir.g are establist:ed as desi~n require- 
ments only. All tests shall be run as per 3ections 5, 6 and 7. 	~ 

3.3~.1 Tempereture; 4~'hen installed in accordance with the instru.~;e.zt menufacturer's 
instructions, the instrunent shall Yunction over the range oP aribient 
temperature indicated in Colur~n ~1 below, and shall not be adversely afPected 
by eaposure to the temperatuzes shown in Column B bclow. 

Component Location 	 "A" 	 ng» 

Pov~er Plant Compartments 	-30 to lOUC 	-65 to 100C 
Other Areas 	 -30 to 70C 	-65 to 70C 

3.3.2 Humidi : The instrurzent shall function and shall not be adversely aPf'ected 
when eaposed to any reiative huriidity in the range from 0 to 95'~ at a 
~err.per~~ture of anp_roxime.tely 32C. 

3.3.3 Altitude: The instrunent shall function and not be a6versely aPfected when 
sub~ected to a pressure c~nd te~~era ture ran~e equiv~.lent to -1000 feet to 
40,000 feet stand3rd altitude except th~t the insti~u~esit te..~oerature shall 
not be lower than -30C. 

Capyright 1~48 by $ociety of Au!omofive Engineers, Inc. 	
Printed in U.S.A. 
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_ 2 _ 
3.3.4 Vibration; When mounted in accordance with the instrument manufacturer's 

instructions, the units shall f~nction end shall not be adversely affected 
when aubjected to the Yollow ing vibrations at e Prequency of 500 to 3000 
cycles per minute. Crhen apecified by the purchaser:for use in rotery Ring 

. 	aircraft, the Praquency range shall be 150 to 3000 cycles per minute. 

r 

• 

Type of Component biounting~ 	 Amplitude 	rtaa. Acceler.ation 

Shock ;~:ounted Panel Conponent 	 0.005 inch~ 	0.8g 	 . 
Unshock L~ounted Panel Component 	0.010 inch 	 1.3g 
Structure ~;ounted Component 	 0.030 inch 	 3.8g 	~ 
Power Plant Compartment Component 	0.20 inch 	25 g__. 	i=~ 

NOTE; It is understood that the unit shall withstand vibration 
at higher frequ eacies but acceleration values shall not 
eaceed those tabulated above. 

3.3.5 Overpressure: Pressure instruner:ts shall not be adversely afPected when 
sub~ected to ov~pr~ssure as speciPied in the following table; 

F~e~ Pre~suzs - 50 percent greater than ~axi:aum indicating range. 
Nyd.rptzZ3c Pressure - 30 percent greater than naaimum indica ting renge: 
011 Pressure - 500 lba. per si~uare inch. 	 ~ 

3.4 Radio Interference: The instx~ur~ent shall not be the source of vb~ectionable 
interference, under operation conditions at any frequencies.used on aircraft, 
either by r~distion or feed back, in rad.io  sets inst~±lled in the serne aircraft 
as the instxument . 

4 . DETAIL ~RE~TI~ ~f?TS: 

4.1 Indicatin~ ;.Iethod: The pressur.e instrument sh311 indicate by r~eans oP a 
pointer r~oving over a fixed dial. 

4.2 Diel .~~arkings; 

4.2.1~ Finish: Unless otherr •~ise specified luminescent (self-activating) 
materiel shall be applied to all ma~or €raduations, numerals and pointere. 

4.2.2 Graduations: i~Iinor graduations shall be used at intervals not to e=ceed 
10? of f1i11 scale value . 

	

4.2.3 Numerals; Sufficient numerals shall be raarked to positively and quicklq 	, 
identiYy all graduations. Numerals sh~ll distinetly indicate the graduations 
to ~hich each ap~lies. 

4.2.4 Instrur,.ent Pda~e: The worc "Ftiiel Pressure", "Oil Pressure" and/or "I~ydraulic 
Pressure" whichever is applicable mey be the same Pinish as the numerals. 
The inscription "PSI" or ec;uivalent shall appear on the dial. 

4.3 Visibility: The pointer and all dial markings shall be visible Yrom any point 
vrithin the frusttu~ of e- cone whose side makes an angle oP not less than 30 
de~rees c~ith the perpendicular to the diel, and ~vhose snall diameter is the 
ap  erture of the instrument case. The distence betr~een the dial and the cover 
~1&SS S~'19.11 t76 a practicAl 7[0.211.lTIllII1 aTld 5~1811 nnt axrAC+r~ n_Z.~i nf an inr_h_ 

Printed in U.S.A. 
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4.4 Connection N'~arkings: The back of the case, where applicable, ad~acent to the 
connections shall be distinctly marked to identify the pressure and vent 

connection. 	 - 	. 

4.5 Power Yariationa:. All units shall properly function Rith + l0 or -20~ variation 
in DC voltage and/or plus or minus lOf variation in AC voltage and frequency 
provided the AC voltage and frequency vary in the same direction. 

5. TLST CONDITIONS; 

5.1 Atmospheric Condltiona: Unless otherwise specified ell tests required by~ 
this apeciYication shall be met at an atmospheric pressure oY approaimately 
29.82 inches of inercury, and at an ambient temperature of approair~ately 22C. 
~Phen tests are made with the pressure or the temperature substantielly 
difYerent fran these vaTues allorvances shell be made for the variations 
fraon the spediYied conditions. 

5.2. Vibration: (To minimize friction). IInless o.therwise specified, all tests 
ror performance may be made with the instrument subjected to a variation 
of 0.002 to 0.005 inch amplitude at a frequency of 1500 to 2000 cycles per 
minute. The term 8mplitude as u9ed herein indicates the total displecemer.t 

~from poeitive maaimu~ to negative maximum. 

5.3 Vibration Stand: A Vibrtation Stand shall be used which will vibrate at eny 
desired trequency between 500 and 3000 cycles per minute and ehall sub~ect 
the inatrument to vibration such that a point on the instrument case will 
describe, in a plane inclined 45 degrees to the horizontal plane, a circle, 
the diameter of ~hich ia equel to the aciplitude specified herein. 

5.4 PoRer: IInless otherivise speciYied, all tests for performance shall be conducted 
at the power rating recomnended by the manufacturer. 

5.5 Teat Position; Unless otherwise specified, the instrument shall be mounted 
and tested in its normel operating position. 

5.6 Teat Liquid: The liquid used for applying pressure during the testa shall be 
the liquid ~ith which the instrur~ent is intended to be used or its equivalent. 

g .  INDIyZD[TAL p~'ORl!9ANC~ REc~JIRkR'~NTS: All instruments or components of such 
shall be sub~ected to whatever teats the manuf~eturer deems necessary to 
demonstrate speelPic compliance with this specification including the ~ollow- 

ing requirements where npplicable. 

6.1 Seale $rror; The instru~e.nt scale errors deterr.iined at each major graduation 

shall not exceed 5 percent oY ftill scale value. 

g.2 Dielectric :.•The  insula~ion of the components shall ~~ithstand, ~rithout 
evidence of damage, an application oP 500 volts at r~ cor.c~ercial frequency 
for a rainimum period of 5 secor:ds between any one of the connector pins 
and . any metal part of the cese. On ~rounded components this test shall be 

, perPorried prior to ~rounding of any leads. 

Printed in U.S.A. 
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Field teats, Ahen appliceble, shall be conducted at a commerciel frequencq for 
s period of 5 seconda at e value of 375 volts {75~ o~ manufacturing value). 

• 
6.3 Leaks There ahall be no evidence of leaka~e aPter sub~ecting the instrument to 

e pressure of 80;~ of ftill acale value for a 15 minute period. The applied 
presaure shall be sealed off at a point within teo inchea of the inatriunent. 

8.4 Poeition Error; The differences in instrument indication betAesn testt~„ in 
normal position and teat in any other position sYiall not ezceed 2-1/2~ of f1i11 
scale value. 	 - 

7. G~JALIFICATION TTST3: Aa meny instrurnents as deemed neceaeary to demonatrate that 
ell instrumenta A ill comply with the requirementa of this section ahall be teated 
in aeeordance ~ith the manulaeturer's recammendationa. 

7.1 Lo~v and HiBh Temperetlure; The inatrument ahall be aub~ected to temperatures 
of Section 3.4 Column 6 for 3 hours, and while at this tempereture the acale 
errore ahall not ezceed 10~ of f1~11 acale value. 	 ~ 

7.2 l~treme Tempereture ~poaure: Z~he instrument shall after alternate eapoaurea 
to ambient temperaturea oY.-65C and 70C, !or periods of 24 houre each, and a 
deley or 3 houra et room temperature Yollo~ing completion of.Lhe eaposure, 
meet the requirement of Section 6..1. There ehall be no evidence of damage 
eb a reeult oP ezposure to the eztreme temperatures apecified herein. 

7.3 . 1!da etic EfP~ct: (Applicable only to components mounted outeide oY povrer 
plant . The magnetic eYfect oP the inatrument shall be determined in te~ms 
oP the deflection oY a Pree magnet, approxi~ately 1~1/2 inches long, in a 
megnetie field with a horizontal intensity of 0.18, plus or minus 0.01 gausa, 
Rhen the instnament ts held in varioua positions on an east-weat line ~ith 
its neareat part five •inchea from the center oP the magnet. (An aircraft 
oompeas with the compenaeting ma~pets removed thereProm may be used as the 
iree magnet for this test). The meximum deflection oP the magnet shall not 
ezceed one degree for any pointer deYlection. 

7.4 Humidity: The inatrument shall be sub~ected to the conditions speciPied in 
para~raph 3:3.2 for a period oP 10 hours, after v~hich it shall meet the 

. requirements oY Section 6. 

7.5 Vibration; The instru~+ettt shall be sub~ected, while in normal operation, 
to vibration oP 0.010 inch at trequency from 500 to 3000 cycles per minute 
in order to dete nnine ~hether the natural frequencq of the instrunent is in 
this ran~e. ~hile t2ie instru~ent is being vibrated, the maximur.i range of 
the pointer oscillation sh~ll not eaceed 5 degrees. ~Pter :i hours' eaposure 
to vibration arsplitude as specified fn Section 3.3.4 and at the natural 
irequencq, if betwe.en 500 and 3000 cycles per minute, otherwise at 2000 c3~clea 
per ninute, no da~:~e,-e shall be evident and the instrur.~.ent shell meet the 
requiraments oP Section 6. 	 , 

7.8 Drift: Z'he instrument shall be subjectecl to a pressure equivelent to half 
acale deflection for a period oP one hour. At the end oY that time the 
indicetor reading eh~ll not have chan~ed by more thr~n 1-1/2~. 

. 
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