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Copyriqht ~pC1. by Society of Au}omotive Engineers, Inc. 
77~i Prinled in U.S.A. 

Society of Automotive Engineers, Inc. 
29 West 39th Street 	 AERONAUTICAL STANDARD AS404 A New York City 

1. PUR,PQSEt To specify ~inimum requireiaents for Electric Tachometers for use in 
a rcr t, the operation of jrhich may sub~ect the instruments to the environmental 
conditions specified in Section 3.3. 

2. SCOP~: This Aeronautical Sta~dard covera magnetic drag tachoraeters ~ith or 
~3~Fiout built-in synchroscopes. 

3. GENERAL REQUIREMENTS ~  

3.1 Materials and Worlananship= 

3.1.1 Materialss MateriaL shall be of a quality which experience and/or tests 
ave emonstrated to be suitable and dependable for use in aircraft instrumenta. 

3.1.2 i~lorlananship; Worlananship shall be consistent xith high-grade aircraft 
ni~-rwnen~manufactnring practice. 

3.2 Identification; The following inforniation shall be legib~y and permanently 
mar e on 	inetrument or attached thereto: 

a. Nane of ?nstruinent. 

b. SAE ~eronautical Star~dard, AS 40l~. 

c. Manufacturer~s Part Number. 

d. Manufacturer~s serial number or date of manufacture. 

e. Manufacturer~s name and/or trade mark. 

f. Range. 

3.3 ~,hvironmental Conditionss The following conditions have been established as 
e~ requiremen s on y. Tests shall be conducted as specified in Seetions 5 

6and7. 	 ~ 

3.3.1 Temperature~ i~lhen installed in accordance ~rith the instrument manufacturer~s 
ns ruc • ons, the instruments shall function over the r ange of ambient 

temperatures shown in Col~nnn A belojr and shaZl not be adversely affected by 
exposure to the range of temperatures shoFm in Coluna~ B beloW : 

Instrument Location 	 A 	 g 

Powerplant Accessory Compartment 	-30 to 70C 	-65 to 100C 

Heated preas (temperature 
controlled) 	 -30 to 5~ 	-b5 to 70C 
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3.3.2 Htnaidity= The instrumerit ahall Punction and shall not be adv~ersely affected 
W eTi ǹ -exposed to ar~y relative hinnidity in the range from 0 to 95~ at a 
t.e~nperzture of approxima'te7 tiy 32C. 

3.3.3 Altitudei The instr~ertt shall function and shall not be adverse~y affected 
w en su 3ected to a pressure and ten~perature range equivalent to -1000 to 
+40~000 feet standard altitude~ except that the instrtuaent temperature shall 
not be lo~er than -30C. 

3.3.~t Vibration= When inatalled in accardance Wi,th th~e instrument manufacturer~s 
ins ruc ions the units shall fnnction and shall not be adv~rsel~r aff'ect~d 
when sub~ected to vibrations of the following characteristics: 

?ype of Component Mounting Cycles/Minnte Amplitude 	Ma~c. Accel. 

Airframe Structure-Monnted 300 - 30~000 .o36E~ 1Q 	g. 
Shock-Mounted Panel 300 - 	3,000 .020p 1.5 g. 
Pvr,terplant-;+~ounted 300 - 3U,000 .060n 20 	g. 

3.~t Radio Interference: The instrument shall not be the source of ob3ectionable 
~.n er erence, un r operating conditions at an~y frequencies used on aircraft, 
either by radiation or.feed-back, in electronic equipment installed in the 
same aircraft as the instrument. 

lt. DETAII, R~QU7Rh'MENTS s 

4.1 Indicator ; 

It.l.l Indication: Dngine speed shall be indicated by ~neans of one or more maving 
po~iri e'~s or dials. Relative raoverne~t of the pointer with respect to the 
dial shall be clockvi.se Yor increasing RPM. 

1t.1.2 Dial Visibility; The pointer(s) and all di.al markings shall be visible from 
an~q poin wi l.n the frustum of a cone whose side makes an angle of not less 
than 30° With the perpendicular to the dial and Whose small diameter is the 
aperture of the instrument case. The distance between the dial and the cov~er 
glass shall be a practical minimum and shall not excaed 0.200~~. 

lt.l.3 Dial Markings: 

l~.1.3.1 Finish; Unless othenrise speeified, luminescent material (self-activating) 
si'~'I.a Tbe applied to all the pointers, all major graduations, and numerals. 

l~.1.3.2 Graduation~s ~11 graduations shall be multiples oP 10 RPM. The increntent 
e~reen graduations shall not exceed 2-1/2~ of full scale, above 600 RPM. 

1t.1.3.3 Niunerals; SufYicient numerals sh~ll be marked to identify positively and 
qu~TcTy all graduations. 

~ 

~ 

~ 
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lt.l.3.~ Instrun+ent Mames The desi~ation +~RPM", plus such other no~aenclature as 
may e necessary, shall be legibly marked on t~he dizl. and ~aa~y be of the 
saine finish as the nvnierals. 

l~.2 Generator; The generator shall be designed to operate in either direction 
o ro a oz~ and in ar~y position. 

5. TEST CUNDITIONSs 

5.1 Atmospheric Conditionss Unless otherwise specified all tests required by this 
eronau ca S a a shall be conducted at an atmospheric pressure of 
approximately 29.92 inches of inercury and at an ambient temperzture of 
app~roximately 22C. When tests are conducted rrith the atmospheric pressure 
or the temperatnre substantia3],y different from theae values, alloMance shall 
be made for the variation Prom the specified conditions. 

5.2 Vibratian (to Minilnize Yri~ction) s Unless othen~rise speci.fied all testa Yor 
per ormance may e ma e wi 	instrument sub3ected to a vibration of 0.002 
to 0.005 inch double arnplitude at a frequency of 1500 to 2000 cycles per 
minute. The terra double aanplitude as used herein indicates total displacemettt 
from positive maxi~avm to negative maximum. 

5.3 Vibration Equipmentt Yib~ation equipment shall be used xhich ~ill provide 
raquencies a amp itudes consistent with the requirements of section 3.3.4 

~ith the folloxing characteristicst 

5.3.1 Linear Motion Vibrations Vibration equiprnent for airfr~ne structure~mounted 
or paaerp an-moun e instruments or equipment shall be such as to all.o~w 
vibration to be applied along each of three mutual~r perpendicular axes of 
the test specimen. 

5.3.2 Circular Motion Vibration: Vibration equipment for shock-~nounted panel 
ins rtune s s a 	e suc that a point on the instr~unent case xill describe, 
in a plane inclined 45 degrees to the horizontal pla~e, a circle, the 
diameter of which is equal to the double amplitude specif ied. 

5.li Position: TTnless otheixise specified, all tests shal 1 be conducted xith the 
ins~ ent mounted in its normal operating position. 

6. INDNIDIIAL P~FORMANCE REQU~TTt All instrur^er~ts or components of such shall 
e su ~ec e o x a ever es s 	manufacturer deems necessary to demonstrat,e 

specific compliance with this Aeronautical Standard, i.ncluding the followi.ng 
requirements ~hen appli.cable. 

6.1 Indicator Tests: 

6.1.1 Scale E`rror at Room Temperatnre: The tachometer indicator ahall be connected 
o i s genera or an 	generator operated at the shaft speeds Within the 
ranges specified in Table I. The scale error at any speed shall not exceed 
the values specified in Table I, ~rith the speeds increasing or decreasing. 
When the speed is held constant at any point on the scale, the pointer shall 
not oscillate over a range greater than 20 RPM from 6U0 RP p! to full-scale 

indi cation. 	 ~ 
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TABLF I 

SCALB $RR~t 

~n• 	 Correct 

	

Drive ShafL 	 Indi,cated 	 Scale Erroa~ 
Speed 	 Speed 	 Tolerance 
RPM 	 RPH 	 RPN 

	

300 - ].l~o0 	 600 - 2800 	 25 

	

i5~o - 2250 	 , 	3000 - 45~ 	 40 

6.1.2 Dielectric= The insulation shall xithstand, ~ ►ithout any evidence of damage, 
an~pp cation of a sinusoidal voltage of 50o volta RMS at a co,amercial 
frequency for a minimum period of 5 seconds betxeen ar~y of the connectvr 
pins and a~ ntetal part of the case or electrical oonnector shell. The 
insalation resistance shall not be le~s than 5 megohma, On grounded componenta 

	

s ea s 	~ per oriee prior o groun g o ar{~r leads. 

6.1.3 Position Error: The change jn pointer indication xith change in instru~nent 
pos on rom normal position shall not exeeed 25 RPM. 

7. QUALIFICATION TESTSs As raar~y instruments a~ a~y be deeBeed neceasar3r to damonstrat~ 
a 	~.ns rumen s xill comply wit~h the requiret~ents of this seetion shall be 

tested in accordance xith the manufacturer~s~ recomrnendations. 

7.1 Low Teamperature: The instrument shall be subjected to -30C for three hours. 
e c ge 	indication frata the reading obtained at rooa~ temperature sh all 

not exceed one percent oP full scale. The instrument raa~y be operated at 
2000 RPM or half scale, ~hichever is higher, for a peri.od of 10 ~ninutes beforo 
maki.ng this scale error test. The force requ~red to turn the generator shaft 
While and after it has been sub3ected to a tempera~ture of minus 55C for txo 
houra, shall not excead 8 pound inches. ~do damage to the generator ~hzll reault 
from this test. 

7.2 High Tenperature: The instrument ahall be sub~ected to a temperature of 70C 

	

or a per 	o three hoars. The chsnge in indication Prom the readings obtained 
at room temperatnre shall not exceed one percent of full scale for the range 
600-28q0 RpM, and shall not exceed one and one-half percent of 	se e or 

	

e range om 	o 	~ 

7.3 Extrerae Te~perature P~cposure= The instrtm~ent shall, after alternate exposure 

	

~ò ami ert 	mpera ures apecified in Column B of Section 3.3.1 for a period or 
2~t hours each and a delay of 3 hours at roorn temperature folloWing completio~ 
of the exposure, meet the requirements of Section 6.1.1. I?uring the high 
temperature exposure, the generator shall be operating at a shaft speed 
equivalerit to half-sc~l.e indicator reading and shall be suppl,ying iul.l-rated 
electrical load for that speed. There shall be no evidence of damage aa a 
result of exposure to the extreme temperatures specified herein. 

~ 

~ 

~~ 
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