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Society of Automotive Engineers, lnc. 
29 West 39th Street 	 AERONAUTICAL STANDAR~ 

New York Citv As 40 5 
Isaued 11-1-48 

~ 

	
P'UII, aiuD OIL ~JANTI'I'Y GAG:~ 

	
Revised 

1. I7UFcPOSE; To specify minimtu.: requirements for F~el and Oil :~antity Gages for 
use on aircraft, the operation of vrhich r.~ay sub ject the instrunent to the 
environrlentE:1 conditions specified in Section 3.3. 

2. SCOP~:: This specification covers; 

Type I - Float Gages 

Ty~e II - Capacitance s~es 

3. G::i~it~i~;1L REQ[3I~r:.:ii~~TS: 	 ' 

3.1 :.:r~teri~l and y~orlQ::anshi 

'~.l.l t.:ateriuls: i'ateri^ls sh~ll be of a quality F:hich exp~~rience oi •  tests heve 
de~onstrated to be suitable az:u dependuble fcar use in airc:r:ft instru::ents. 

:~.1.2 ~~~orkixanship: ~'1or'_:r,.anship shall be co.~sistent .~ith high-grede ~ircraft in- 
struczerit ~anuf.~ctur •ing nrnct;ce. 

3.2 Iclentification: Tne follo~in~ in~~rr.;etion ~h~l? b~ le6ibly ~ir.~: p~~r_:~r.~nently 
r.~arked on each of' the .nz, jor co:~por:ents, or attF:c2.ed t: ereto: 

( a ) Ivr~r.:e ~f Coraponent 
( b ) 3itr; :ip ec . .15-405 
( c ) ~ t ing 
(d) ;.ienuf~cturer's rart Number 
(e) i.:~u;uf~cturer's Seri~l ~+u:aber or Date oP :.:anufacture 
(f) :..r~riuf~cture~-'s I~~:_:_~ .^nd!or Trader:ierk 

3.~ ~.viron.:er.t-~1 Conditions; The follo°;in~; con~~itions h_ive been established as 
desi~;n reauireL~ents only. Test shali be conducted ~;s speciPied in ~ections 
5, o auil 7. 

'~.?.1 Te:~perature: i'ihen inst~~ll~~d in accordarice with the instrument r.~anuf~et~:rer's 
instructions t?~e unit shall fl.inction aver the r~n~e of a,ibient temperatures 
sho~un in Coliur.n ~ beloc~ and shall not be odversely effected b3~ exposure to 
the te:-perr~tures shor;n in Colucui B belo~-; ; 

Inetr•tu:ient Location 	 n~n 	
ry Bn 

He~ted !Lrees (Te~:perature Controlled) 
C~ponents of both f1ie1 and oil quantity -30 to 50 C -65 to 70 C 
gages 

Unheated .ireas (Tecuperature Uncontrolled) 
Components of fuel quantity g~~es 	 -55 to 70 C -65 tc 70 C 
CoLZponents oi oil c,uantity ~a;es 	 -55 to 100 C-65 to 100 C 

3.3.2 Hun'~idity: The instrumeiit shall fLnction and not be adversely afi'ected i~~hen 
exposed to any relative huniidity in the ran~;e fro~ 0 to 95~ at o tenperature 
of a pproxinately 32 C. 

Copyrig ht  1S~ by Society o( Au!emotivc Erg~ncers ,  In~, 	
Pr~nted in U.5..1. 
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3.3.3 ~ltitude: The instrument shall f~netion and not be adversely affected when 
aubjected to a pressure and tenperature range equivalent to -1000 to 40,000 
feet standard altitude, except as li~ited by.application of 5ection 3.3.1. 

3.3.4 Vibration: +'Vhen installed in accordance with the instrur.ient manufacturer*s 
instructions, the componer,t~ shall riznction and shall not be edversely affected 
when sub~ected to the following oibrations: 

Cycles 	 :.:ax imum 
Type of Component ?::ounting 	Per I~:;inute *  Acaplitude *  Acceleration 

Shock bdounted Components 	 5.00 - 3000 	0.005 inch 	0.8 g 
IInshock I;:ounted Panel Gomponents 500 - 3000 	0.010 inch 	1.? g 
Structure Lounted Components 	500 - 3000 	0.030 inch 	3.8 g 
IIzgine Compartmeat :dounted Com- 

ponents 	 500 - 3000 	0.20 inch 	25.0 g 

'RNote: It is understood that the component shall ~+ithstand vibration at 
higher frequencie9, but the acceleratlon values need not ezceed 
those shown above. 

When specified by the purchaser Por use in rotary wing eircraft~ 
the frequency range shall be 150 - 3000 cycles per minute. 

?.3.5 Fire Hazardi The electrical circuit shall be so designed thet the tank unit 
assembly shall not constitute a Pire hazard in the airplane Puel or oil tank. 

3.3.6 Seal: The tank unit coainector head shall be an enclosed compartment desi~ed 
to prevent fliel or oil leakage. 

3.4 Radio Interference: The instrunent shall not.be the source of objectionable 
interference, under operatin~ conditions at any Prequencies used on aircr~ft, 
either by radiation or feed-back, in radio aets installed in the sar~e aircraft 
as the instrument. 

4. DETAIL REQUIR:~:~dTS; 

4.1 Dial I+'.arkings; 

4.1.1 Increments: The intervals employed shall be determined by the capacity of 
the tsnk and the scele len6th in order to have a scale havin~ sufficient 
graduations and nu~-~erals for easy reading without overcrowding. 

4.1.2 Visibility: Pointer position and dial r:arkings shall be visible from any 
point tivithin the frustur.~ of ~ cone the side of which makes an angle of 30° 
with the perpendicul:~r to the diel and the sriall diameter of r:Y:ich is the 
aperature of the instruner.t czse. The distHnce bet~~een the dic~l and the 
cover glass shall be a pructic~31 mini~.~ur:~ and shall not exceed 0.25 inch. 

4.1.3 Finish: Unless otherwise specified, lurainescent (self-activating) material 
srall ~e applied to all ~ajor graduations, nu:~erals and pointers. 

Printed in U.S.A. 
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4.2 Power V~rlation: Al1 t~nits shall properly ftznction v~ith ±15o variation in 

D. . volt~age and/or~-10~ variation in A. C. voltage and irequency, provided 
the A. C. voltage and frequency vary in the same direction. 

4.3 Power Indication: Either a means shall be provided to per~iit the operation of 
a device to indicate whether the instrument is receiving porver, or the 
pointer sha~l automatically move off scale at the "e,~npty" end vahen the electric 

power to the instrument is "ofP". 

5. TSST COT~DITIONS; 

5.1 Atmospheric Conditions; IInless otherwise specified, all tests required by 
this specification shall be ~ade at an atcnospheric p ressure of app roximtately 
29.92 inches of inercury and at an ambient temperatu re of approxiczately 22 C. 
When tests are made with the at~r•ospheric pressure or the teu:perature sub- 
stantially difPerent Iron these values, allor~ance shall be r~.~ade for the 
variation from the specified conditions. 

5.2 Vibration (to mininize friction) : Unless otherv~ise specified, all tests for 
perPormance nay be nade with the instru~ent subjected to a vibration of 0.002 
to 0.005 inch amplitu~e at a frequency of 1500 to 2000 cycles per minute. 
The tera er,lplituc.e as used herein indicstes the total displacement from 
positive maxinuri to ne~ative :naxi~ura. 

5.3 Power: Unless other~ise specified, all tests for perfoi •~z~ice shall be con- 
ducted at a power ratin~ recon:~r:ended by the manuf~cturer. 

5.4 Position: 	Unless otherwise speciYied, ell tests shall be r~de with indicatora 
and transnitters in nonnal operating position. 

5.5 Vibration Stand: For vibration tests a stand shall be used ~~~hich will vibrate 
at any desired Prequency between 500 ~hd 3000 cycles per miinute and ,  shall 
subject the instrur,ient to vibration such that a point on the instrument case 
will describe, in a plane inclined 45 deorees to tl:e horizontal plane, a 
circle, the die~eter of rvhich is equal to the amplitude •specified herein. 

5.6 Reference Liquid: IP tests are to be conducted with liquid, the liquid shall 
be the type of fuel or oil for ~hich the instrumen t is desi,gned or its 
equivale~it. If any tests are to be conducted ~tith the liquid at a temperature 
other t~an that specified in para~ra.ph 5.1, proper allo~vances may be cLade 
Yor the resultin~ variation in the cheracteristics of' the liquid. 

6. Il~TDIVIIXJ!',L Pu`21+0=i~,~tNCE iLS'~UI'r'1:~ivTS: ~.11 instrur.;Ents or conponents of such shall 
be subjected to ~~hatever tests the ~~anufacturer deens necessary to denonstrate 
specific compli~nce with tr.is speciPication, including the folloFring re- 
quirer_ents v~here applicable . 

6.1 Scale Error: The cornplete fliel or oil quantity ga~:e shall be electrically 
conr_ected az.d tested throughout the desi~ range. The "enpty" and "full" 
adjustmer,ts shall, i~ provided, be correctly r~~ade ~r.c: s~ •~11 ~ot be further 
ad~usted trsou~out the test. The percent of error at any point in the scale 
shall not exceed 5'' of fL~ll scale indication in degrees for fUel ~;n~es z::d 
6~ Por oil g~~es. The percenta~e of errors s;;<<11 be calcul~~ted by co^~~:~ri~on of 
rendin~s tFken fio:. th~ desi~n calibration of tre s;ster,~ under~;oin~.; test. 

Printed in U.S.A. 
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6.2 Fr~.~tion: Th° indicator sh~.'_1 be tested'for friction at the ^empty" and "full" 
points and at tnree ~qaall~•  sp~ced ir_terrr,ediate points. The pointe: shall be 

' brc:~`:, t up to the desired r~2dinE, and the input held constar.t ~vhile tr~o readings 
~jre :~ein~ ta'~en. The firs+ reading shall be taken before the indicator has 
been vibrated and the s:.cond one a.fter the indic~tor l~~s been vibrated. The 
difference bet~reen flny tr+o readinbs for the sar:e point on the scale shall not 
differ by r~ore thr~n 2;~ of full scale indication in de~rees. 	. 

0.3 Leak Test: The tank coraponent sh411 be securely mounted in a suitable tank 
fiature. a test pressure of 15 lbs. per square inch shall be applied to the 
se~l and there shall be no evidence oP leaka€e. 

6.4 •Position :r~ror: The change in pointer indication with change in indic~.tor 
position shall not exceed 2`2 of flill scale indication in degrees for both 
i'uel ond oil gagea. 

6.5 Fowe~ Vari~:tion Test: The input voltages and Yrequencies of . the ga~e shall be 
varied bettiv~en th~ lir:lits snecifi~d under p~ra~raph 4.2. The indication at 
any point on the scale shall r:ot ciffer by more than 12° /0 of Pull scale fro~n 
the indication obtained ~:ith rated voltage and frequenc~. 

0.6 DielPetric: The insul~~tion s:~_~11 be sub~ected to a~ dielectric test with an 
i;:~::a voltage at ~ coc; ►nercial frequency applied for a period of Yive seeonds 
equivalent to five tir~es nor:;:al circuit operating voltaoe, except ~vhere 
circuits include co~ponents for which such a test s~ould be inappropriate the 
test volta;~.e sh~ll be 1.25 ti.~es no*_r:al circuit opereting voltage. The 
insulation r•esistance shall not be less tht~n 5 I:egohms at that volt~~e. 

7. ~JALIFICATIOi~ T~T~: Ac3 :r~any instruments as ueemed necessery to demonstrate 
that all instria~ents ~+ill comply with the requirer~ents of this section shall 
be tested in accordance r~~ith the manufacturer's recommendations. ~ 

7.1 Te~nerature Ch~~t~cteristics of the Gage: The indieator and interconnected 
co;-poneat electric-~1 ^ccessories srall be ~sub jected successively to a 
te-~~ ~ ature of -55° C. and 70° C, »ith the tank unit held at room temperatu re 
fo: a period of ::ot l~ss th •~~n 4 hours each. at the completion of each of 
t?~c~s~ pfrio;~s, the ch~~n~e in fLiel g~-e indicstion shall r.ot exceed 2°~v, 
(oil ~nr.e ~'~) of full scale indication in degrees fror:! thr~t obtained ~ith 
all co~:poner.ts st roo::, te:~perature. The above tests shall be repeated ~~ith 
t::= i~er,tic~~l units, except that those units previously subjected to extrer.e 
te:::~erut~.:.-•e shall be he.ld at roor~ tecr!perature and those units ~r:~i ch v~ere 
~t roor.n te.:~~e::~~.ture shall be subject~d to the eatre_:,~ te~:cer~tures. 

7,: :i~~te~ •  Ir:___e~•~io7 T::st ('I~oe II In4truments): The cor~plete ~age assembly shall 
be electric~~~lly connected and the pointer ad~usted t:~ so~:e Midscale position. 
Tt:at portion of tr,e tank unit exposed to ftiel or oil shall then be coi:~pletely 
i::,~~ersed in distille~ r;ater for a five r.:inute period. dt tL-:e cor~nletion of 
tl:is period the t~3n:_ unit shzll be withdrawn vertically fror: the ti°~ater ~nd 
allo~:ed to drain fur a tv+o riinute period without shaking, vripin~, or 
artificiFl dryii~~;. 'nt t!~e end of this tvao r~inute interv~l the indication 
sh~ll be within lU~'~ of its ?'e:7d1n€ prfor to i~~raersion. ~lfter drying, the 
~sse;ibly shall ~:eFt tt~e r.equire::ents of 3ection 6.1. 

• 

~ 

~ 

Printed in U.S.A. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
40

5

https://saenorm.com/api/?name=2a79c3de20a1e5c3faa7a80bfdf2db5a

