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s~~~t,►  of Automotive Engineers, Inc. 

A~OHAUTICAL STANDARD AS 11 29 West 39th Street 	 ~ 
New York Cit 

' 	 I~sued 11-1-48 
:~:AIVIFOLD Pr~~~'U:~:,' IZ~DICATIIVG IIVTS'I`_RUfti'~TTS 	 Revised 

1. PU~ZPO~L; To specify :;.ininurn requir~ents for nianifold pressure indicntir~ 
instrui:,ents for use in aircre~ft, the oper~tion of v,~hich .;lay subject the 
instrw,~e,its to the environr;iental condi~tions specified in 5ection 3.3. 

2. 3COPE; This specific~tion cov~:rs inatru~ents intended for use in airplanes 
to indic~ te en~ine manifold ebsolute p-ressure. 

3. G~~:~:iP,L k:~:~,UIR~:.i~+~l'~TS: 

3.1 ~:~terials ~-~nd '~dorlQUanship; 

3.1.1 Z~aterials; P,aterials sh~ll be of a quality which experience or tests 
have demonstr~ted to be suitable ~nd dependc~ble for use in aircraft 

	

~ 	instrurlents. 

3.1.2 Fdorla:ianship: 1Yorkmanship shall be aonsistent r;ith high-grade aircraft 
instzurner~t nanufacturing practice. 

3.2 ~,Identification: The follor•rin~ inYor^iation shall be legibly and permanently 
r~arked on the units or atteched thereto: 

(a) TTa;rle of instrw~ent 
(b) ~x~ SpcciPic~.tion ~LS 411 
(c} ~enge (Transmitters Only) 
(d) Ratin~ (Norsinnl electric, pressure, vacuum etc.) 
(e) T~~anuP~~ctu~e~'s Part No. 
(f) I.1~nufacturer's Serial Pio. or date of manufacture 
(g) T.:anufacturer's name and/or trade mark 

3.3 ~Yivirorunental Conditions; The following conditions have been established 
as desi~n requiz •ements only. Tests sh~ll be conducted as snecified in 
8ections 5, 6, 7. 

3.3.1 Ternperature; rr'hen installed. in ~ccordance rrith the rnanufacturer's in- 
structions, the units shall f~nction throu~h the temperature ranges as 
listed in Column A below and shall not be adversely effected by exposure 
to the temperature ranbes shov~n in Colu.mn B. 

Instrurnent Location 	 . 	 1~ 	 B 

Power Fl~nt =~ccessory Compart~ient -30 to 100C 	-65 to 100C 
Heated Areas (Temp. Controlled) 	-3U to 50C 	-65 to 70C 
Unheated Arees (Ter.~p. lincontrolled)-55 to 70C 	-65 to 70C 

:~.'i.~ 'riu.niidity: The units sh^11 f~nction and not be adversely affected v~hen 
~xposed to .~ny relative humidity in the ran~e fro:n 0 to ~5 °'~ at approxiriately 
32C. 

~.:~.'~ .~titude: The instrurient sh~ll flznction anc y  not be adversely ~ffccted ~vhen 
subjectad to a pressure end teraper~iture ran~e equivalent to -1000 feet 
to 4U,UOU feet etandard altitude except as lirnited by applic~~.tion of 
3ection 3.3.1. 

Copyright 	19~ by Sociely oi ,lufomotive Enqin~erf, Int. 	
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3.3.4 Vibration: When installed in accordance with the instrument nanuf3eturer's 
instructions, the units shall funetion and shall not be adve rsely affected 
when subjected to the fo llow ing vibrations: 

Cycles 
~pe of Iristniment _`.':ounting Per Min.* Amplitude 	Ptaa. Acceleration 

Shock I.~ounted Penel Units 
IInshock r.:ounted Panel Units 
Structurally I~ounted Unita 
~hgine Campartc~ent P~.Tounted 

Units 

500-3000 
500-3000 
500-3000 

500-30Q0 

0.005 in. 	0.8 g 
0.010 in. 	1.3 g 
0.030 in. 	3.8 g 

0.20 in. 	25 	g 

*Note - It is understood that the units shall withst~nd vibration at higher 
frequencies, but the ecceleration values need not exceed those 
shown above. 

~When snecified by the purchaser for use in r~tary wing aircraft, the 
Yrequency renge shall be 150 to :i000 cycles per minute.) 

3.3.5 Pressure ~ctremes; The units shall not be adversely aPfected by eaposures 
to pre9sures of 2 inchea of inercury absolute and 110~ of maximum acale value. 

3.4 Radio Interf~rence: The instrument shall not be the aource of ob~ectionable 
interference, under operating conditione at any frequenciea used on aircraft, 
either by rad~ation or feed back~ in radio sets installed in the same aircraft 

as the instrumente. 

4. DETAIL HE~TIRF~[QTS: 

4.1 Indicatin~ I~ethod: The instrument shall indicate by means oY a pointer mo4ing 
over a fized'diel. Clockwise pointer motian ahall indicate increasing pressure.~ 

4.2 Diel bSarkin8s: 

4.2.1 Graduations: N,arkinga shall be provided at intervals not eaceeding one inch 
of inercury wit~h ma~or increment ~arkings a •t 5~ inch intervals. 

4.2.2 Finiah: IInless otherwise speciPied luminescent material (aelf-activating) 
ahall be applied to the pointer (s), me~or grad.uations and numerals. 

4.2.? Zdumerals: Suff'icient numerals slirall be marked to poaitively and quickly 
identify all ~racuatfons. I~TuLierals shcall distinetly indfcate the graduations 
to ~vhich each applies. 

4.2.4 Instrur:~ent P~a.::e; The words "P:Ienifold Pressure" shal.l be ~arked on the disl 
an~: r: ,.cjs~ b° in the 3ame finish as tYte numerals. 

4.3 	Visibility : 1'ointer (s) and disl ~r~srkings shall be visible fror~ any point 
within t:~e frustrurn of 3 cone, the sii:e of v~hich r~,akes an an~le of '~0 
degrees ti-~ith the perpendicular to the dial ar:d the srnall dianeter of which 
ia the aperture of the instru~.ent case. The dist?~nce bet~een the dial 
and the cover ~lass shall be a practScal r~ini~ium an~ s?~all not exceed 1/8 
iach fo~ the siil~le indicator and ;~/16.inch for the du~l indicator. 

Printed in U.S.A. 
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4.4 Power Qarietions: All unita shall properly itinction with +15~ variation in 
DC voltage and ot +10°bi  variation in AC voltage and frequency provided the AC 
voltage and frequency vary in the sane direction. 

5. TEST CONDITIONS; 

5.1 Atmospheric Conditions: Unlesa otherrvise apecified, all tests required by this 
specification shall be made at an atmospheric preasure of approaimetely 29.92 
inches of ~r~ercury and at a temperature of approainlately 22C. When tests are 
nade with the atmospheric pressure or the tempera ture substantially difPerent 
irom these values, allowance shall be made for the variation Prom the 
apeciYied condition. 

5.2 Vibration (to minimize friction)s IInless otherwiae specified, all tests Por 
performance may be made with the instrument aub~ected to a vibration of 
0.002 to 0.005 inch amplitude at a frequ ency of 1500 to 2000 cycles per 
minute. The term amplitude, as ueed herein, indicates the total displacement 
from positive maximum to negative maximum. 

5.3 Pibration Stand: A vibration stand shall be used which will vibrate at eny 
desired frequency between 500 and 3000 cyclea per minute and shell subJect 
the instrum~ent to vibration such that a point on the instrument case will 
describe, in a plane inclined 45 degrees to the horizontel, a circle, the 
diameter of wh ich is equel to the amplitude specified herein. 

5.4 PoRer: Unlese otherwise apecified, all test9 for performance shall be con- 
ducted at the power rating recomraended by the manufacturer. 

5.5 Test Position: IInless otherwise speciPied, the instrumm t ahall be mounted 
and tested in its normal op ~ating position. 

8. INDIPIDUAL PERFOR'~1AnCE REQJIR~~~TS; All instruments sihal,l be sub~ected to 
~hatever tests the manufacturer deema necessary to demonstrate specific com- 
plience with this speciYication including the Yollowing requirements where 
applicable. 

6.1 Scale ~rror: T~e instrument shall be tested for scale errore and the errora 
shall not exceed two percent oP the 2U11 acale in degrees. V9hen the pressure 
~is varied uniPormly, the movement of the pointer (s) ahall be uniform and 
free from effects of backlash. 

6.2 Dielectric Test: The instrument shall be subjected to whichever one of the 
Pollowing dielectric tests is moet applicable: 

6.2.? Ungrounded instru~ents, or graunded instruments prior to connection o1' 
internal ground wire, ahall be tested by either rnethod (e) or (b). 
deacribed below: 

(e) Insulation resistance: Tbe insulation resistance measured et 500 
volts d-c between all electrical circuits connected together and the 
~etallic case shall not be less than 20 megohma. 	 ~ 

Printed in U.S.A. 
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(b) flielectric stren~; The insulation shall withetand~without evidence of 

aamage e appl~catio¢~ of a sinusoidal voltage at a comnercial frequency 
between all electrical circuits connected together and the metallic case, 
Por a period of 5 seconds. The RMS value of th e einusoidnl voltr~ge applied 
ahall be either five (5) times the n;aximum instrument operating vvltage, 
or 500 volts, whichever is the greater. 

6.2.2 Inetruments operated with a permanent internal ground conneation ehall be 
tested as Yollowa: 

The in~ulation ahall withatand without evidence oP de.ciage the applicetion 
oP e sinusoidal volta~e at a co~r.ercial frequency between eech electric 
circuit and the metallic case, Por a period oP 5 seconds. The RMS value 
oP the sinusoidal voltage applied shall~be 1.25 timea the maximum circuit 
op ar~ating voltage obtainable between two test points. 

6.3 Position r~ror:.The chan~e in pointer indication With chan~e in instrument 
position f'rom the nonual position shall not exceed l~ro oY 11i11 renge. 

6.4 Leak: '~1ith pressure applied to cause e full acale deflection of the pointer, 
the change in pointer position in one minute shall not change by more th an 
l~ of f1~11 scale value. 

7. ~ALIFIC~TIOid TESTS; As many .instruments.as deemed necessary~to demonstrate 
that all instruments will comply with the requirements oP this aection ahall 
be tested in accordance with the manuYacturer's recommendations. 

7.1 Low Temperature: The instrument ahall be eaposed to a temperature of -30C for 
3 hours. The change in indic ption at -30C from the reading obtained at room 
temperature shall not ezceed l~ percent of flill scale. 

7.2 High Temperatu:e: The instrument shall be ~eaposed to a ter~perature of +50C for 
3 hours. The change in indication at +50C f'ron the reading obtained at room 
temperature shall~not exceed 1 percent oY fhll scale. 

7.3 Fartrene Temperature Ekposure: The instrument shall, afte r alternate eaposures ~ 
to ambient te~peratures oP -65C and 90C Por periods oP 24 hours each and a_ 
delay of 3 hours at roon temperature Yollowing completion oP the eaposure, 
meet tY~e requirements of Section 6.1. There shall be no ~,id ence of dama~e 
as a result oP exposure to the extreme temperatui •es apecified herein. 

7.4 DanPin~: ~ pressure sufficient to produce the acale deflec.tion of the pointer 
mark specified in the Pollowing table shall be applied. ~~en this pressure 
is suddenly released, the time Por the pointer to move to the test point 
specified in the following table sh~ll be 2±1.0 seconds. 

Instrumemt Range 	 Pointer Deflection t:'~rk 	Test Point 

10 - 50 inches of inercury 	 50 	 's2 
10 - 75 inches oP mercury 	 50 	 32 
10 - 100 inches of inercury 	 75 	 35 

7.5 Low Fressure: ~ti`ith the instrun~ent sub~ect to an anbient pressure equivalent to 
15000 Peet, a scale error test shall be conducted. The difference between 
the readings of the Scale ~ror Te~t of Section 6.1 and this test shall not 
exceed ,1% of flill ran~e. 

Printed in U.S.A. 
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