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1. ~t To epecify minl.m~~m requirements for automatic pilote for uae ~in aircraft~ 
t2u operntion of which may eub3ect the in~truments to the euvironnental conditions 
apecitied in Section 3.4. 

2. ~O~s Thi~ epecificaticn covera all gyroeaopic and aervo cont~rol typee of auto- 
aatic pilote intended for uee on aircraft to operate auto~natieelly the control 
sarfac~a of t~e aircraft to naintain a atabilized flight attitude with respect to 
tbe lesi~tudinal, lateral end vertical axee, and to pravide for naneavering tbe 

, airplane thraagh eervo control. 

• ~, ~Q~$ S 

.1 ~teriel and Rork~oanehip= 

.1.1 	t ale: Materiala ahall be of a quality which eocperience and/or teste hav~e 
d~eonetrated to be snitable arid dependable for airorett inetramsnte. 

.1.2 lforkmanshiv: Worl~anship ahall be consietent with higb grade eircraft inetrnment 

	

sanafacturiag practice. 	 ~ 

.2 aadio Interference: The in~triment ehell not be the ewrce af ob3eotionable 
interterence under operating conditione at any frequenciee used on aircratt, 
~ilher by radiation or feedback, in radia aets inetalled in t.be ~aas aircraSt ae 
tbe instrtment. 	 ~ 

.3 ~dentificatiog: The following infornation ehall be legibly and pernenent~q aerked 
a~ each of tbe aa~or oamponez~te or attached thereto. 	 ~ 

(a gaae of the unit end type of autometic pilot 
(b saE spec. As 402 
(0 8ating (electrfcal or vacutm pawer snpply and muinun aervo output 

where applicable) 
(d Ynnutacturer~e part n~ber 
(e !(a~nfacturer~e aerial number or date of ~anui'acture 
(! Yanufacturer~e ea~e end/or trade mark 

.4 ~~wental Conditiona: The following conditione have been eetabliehed as design 
as`iteria at►~j. Teet~ ehall be conducted ae epecified in aectioas . 5, 6, and 7. 

.4.1 ~e~ture s 1Rien laoated in accordance with the inetrtanetrt eanutnctur er' e 
inetrnctia~, tbe nnite ahall function over the range of esbient tenperatures as 
liated in Coltma A bela►  and ahall not be adveree],y afi'ected by ea~poenre to the 
tawpe~atm~~ •ham in Colwm B be2o+ ► t 

	

S~etr~ment Locatioa~ 	 ~ 	 B 

Poarer Plant accesaory Conpartment 	 -30 to ~30 C 	-65 to ~30 C 
Heated lrene (Tenperature Controlled) 	-30 to 50 C 	-65 to 70 C 
IInheated ~reas (Temperature IIncontrolled) 	-55 to 70 C 	-65 to 70 C 

~dity: Al1 nnite ehell Ptmction and not be act~eraely affected ~hen expoaed to 
a reLtive humidity up to and including 95 percent at a temperature of apprao~i- 
■atel,y 32C. 
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3.4.3 Alti,~°d°t Ail tmits ahall lbnctioa nnd not De adversel,y atfected when e~posed 
to a p~essare and temperature range~equivalent to -1000 feet to /,0,000 feet 

~ etsaelard al~itnde, e~ccept aa l.i~ited by application of Section 3.1~.1. 

3.4.4 Y_i~'~a~i~o_nt llhen inatalled in aceordaace with instrument nem~factnrer~s ia- 
etraetiome, all nnita ahall tlmetian sad ehall not be actversely affeoted whea 
aabjeet~d to vibrntiona having charaoteriatics lik~~r to be encaautered wt the 
locati~ae in the nircraf't where the vnite are to be inetalled. 

4. ~T_~~~ 
4.1 Inatr~me~tatiam: 

4.1.1 Airectia~ Indicatiaa: IP aircraft direction indication ie pa~o~3.aed it sball be 
in~ aecordance with ~8 397 or AS 399. 

4.1.2 ~ant aad Pitcb,~pdicat~ ,ont If aircraft bank and/or pitch indicatian ie provided 
it aball be in accordance with ~S 396. 

4.1.3 Serro Sianal Indl.,_ c_ati__: 1[enne aball be provided to clearl~ ►  iadiea~s th~ aa~i- 
tndo and direction of aervo ei~al preeent, eaceept wher~ auto~aLie r~nobronisa- 
tia~ i~ pa~a~►ided. lhen, yaw etid roll sigt~al. need not be indicated. ~ith t~h~ 
anteaatie p31ot engaged~ the pitch azis indication shall be reprs NntatiT~ o! 
contrel snrtace load. 

4.1.4 Enrta~eat Incii.cati~+: reene a2 ►all ba provided to clear],y indioa.t~ whether th~ 
aataaatic pilot ~ervoa are ia the engaged or dieengaged poaition. 

4.1.5 3 

	

	 di t : Yeans shall be provided to perait operation of a de- 
o~ • in~li.eate whether or not the inetrnment ie recei~ing po~e~~ 

4.1.6 3er~o Po~rer Indieatica~t Yeana ahell be provided to indie~te wheti the aervos at~ 
engaged bat are not energiLed if ~ach conditian ie poaeible. 

4.1.7 Cad.na Indicftieens Ileana ahall be p~ovided to indicate when the gyros are 
caged~ ~occept where it ie not possible to leave th~n in a oaged aa~ditioo. _ 

4.1.8 ~nt~IeeY Indic~t~a~: The operation of anq proteetive interlocl~ ds~ioe which 
readerr etq►  pnrt of the eyatem inoperative ahall be indieated. 

4.2 Control aan¢e: 

4.2.1 Correeti~~ Control: The autamatic pilot ahnll give etabilized eontrol abaat 
the three aocee thranghont the follc~ing miniaim rangee: 

~ 	 4 Pi~cb „ 56°- 
b 8011 ,+~ 75° 

( o) Yaw ± 20~ 
4.2.2 Co~aad Control: 1[eane shall be provided to limit naneavering the nirplaae, 

thro~a~ the aato~atic pilot eontrols, to the following naai~mn raa~gee: . 
(a) Pitch ± 30° 
(b) Baak ± 45~ 	 ~ 
(o) Zbrn = unliaited angle to t~he right or lafti 

~ 

~ 

~ 
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~ 	.3 ~-Otf Control: Yeane ehall be provided, either electrical or mechaniaal, to 
psr~it the automatic pilot to be pnt in operation and tn remove it from operatian~ 

.4 ~defi~ Provisions: 

.~4.1 =~ora~s Yeana shall be pro4l.ded to limit the aervo force to a sate value~ 
as dstsr~ined in specific applicatione. The mrnmting baee and ho~ueing of the 
aervos ahall be deaigned to aithetand a load of 1.S . timmes the maximnm antpnt oP 
the eervo applied in a manner similar to that faund in actual inetallation. 

.4.2 Interloak Provisionss A means eha11 be provided to prevent the servo syatem 
tru~ beooming operative until the eatonatic pilot ia read~ for operation. 

.4.3 Iadi~tor Power oarce: when the pitch and bank and/or nsimith nnits fhrniah at 
iadieating.referenae, either direetly or by repeatera, the antaoatic pilot ahal] 
be so deai~ed that they become operative simultaneaue~q witb the turning on of~ 
the aircraft power aovirce. 

.4.4 a~e~ia1_„  Fea_tv~'ee: llhen apecinl featuree are incor ated in the deai~n of the 
anta■atic pilot (either integral or ae acceaeories~heyehall provide adeqnate 
interlooka, electrical and/or mechanical to prevent iaproper operation. For 
~ocaaple: 

(a) Coordinated turn control - Bank ehall be lisited 
(b~ Altitnde aontrol - Pitch attitude correction ehall be 2laited 
(e Glide path control - Pitch attitude correc:iam ehall be li~ited 

~ .4.5 ~~o Disea¢a~ine lteana: A positiva meahanical meane, independent of the air- 
era!"t pairer anpply, ahall be provided to disengage the servoa from the aircraf't 
eontrol ayate~. llhen the eervoe are diaengaged, the manual control•of the nir- 
eratt ehall not be ob~ectionably affected. 

.1..6 	er¢e~cs Re].eaae: Yeans shall be provided for releasing tbe auto~atic control. 
?he aatnating device ahall be suitable for maunting on the control wheel. 

.4.7 ~]..~M,~l.~ts: Iasofar aa praoticable~ without afYecting its nor~mal aperation, th 
anta~atic pilot deaign shall be aneh that ahould a failure occur ia the ayatem, 
no sigrial ahall xcur wZdch wanld apply hazardaae control to the eirplane. 

.5 ~t,~~1`t The roll, pitch and paw aignal aaarces ehall eatablieh the three a~cea 
abaat which the airplane ia antomatically controlled. The auta~atic pilot ahall 
pra►ide llight attitude atabilisation, in eaooth air~ Rif~in 1 degree of eelected 
attitnde and heading about the above reYerence azas. 

.6 Pa~er oariation.~: All units ahall properly ftinction with a voltage and lrequency 
~atiation of _ 10~ of the rated valne (provided the g.C. voltags and freqnency 
~~ in the anme direction), and/or _ 30~ of the rated vaou~ or 2~draulic 
p~~ea~ae. Po~er variations beyond these limite shall not canee ad~erae control. 

5. ~$Y COI(DITI~i3s 

.1 l~aoeAheric Conditionat IInlesa other~ ►iae speeified, the teate ahall be accom- 
plishsd at at~oapheric presswre of approximately 29.92 inchea oY mercury and at 

~ a~ aibieat temperature of appraaimetely 22C. 1Phen teate are nade rith atmoepheric 
preeanre or temperature aubstantially different from theae valuea~ allowance ahall 
be sade for the difference from the epecified conditiona. 
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5.2 Yibr~t~i~an (to minimize friction)t IInle$s otherwise specilied, all teate for 

performance s4y be made with the instrument subjected to a vibration ot 0.002 to 
0.005 inch aaplitude at a frequency of 1500 to 2000 cyclea per minute. The term 
eaplitnde sa used herein indicatea the totel displacement fra~ positive maximwe 
to negative maximum. 

5.3 Power Conditiona: Unless othex~+ise epeciPied all teata for performance ehall be 
conducted at the power rating recommended by the manvfacturer. 

5.4 ~ibration Stand: A vibratian stand ahall be nsed which will vibrate nt nr~ ►  
deaired 1~eqnency bet~een 500 and 3000 cyclea per aierute and ehall anb3act the 
inatrt~ent to ~ribratian auch that a point on the inetrument case will deeoribe in 
e plane inclined 45 degreee to the horizontal plane, a circle~ the diaaeter of 
ehiah ia equsl to the amplitude epecified herein. 

6. INDIVIIxfAL PERP'ORMANCE TFST3: -All oP the varivua units or complete eyetem ►  ahall be 
tested in aeeordance with the manufacturer t s recommendationa. The ~amiPaaturer 
ehall oonduct aufficient teste to prove compliance with thie specification, inclnd- 
ing the follo~ring reqnirements where applicable. 

6.1 Die,  leatrict Insnlation ahall be sub~ected to e dielectrlc test with a R.N.S. 
voltage at a co~ercial freqnency applied for a period of five aeeaa~da equivalent 
to five tiaea noraal circuit operating voltage e~xcept where circuite inclnde 
coadenaers or other co~ponents for ~hich such a test eould be inappropriate; then 
the test ~oltage ehall be 1.25 timea circuit operating voltage. The insnlation 
resietance ehall not be less than 20 negohms at that voltage. 

7. QL~AI,II~'ICQTIOA TESTSs As many inetrvmente or c~pa~ente ae dee~ed necst~ary to 
~'emonetrate that all instrumenta xill comply with ths requirements of thie eection 
ahall be teated in accordance with the manufacturer~a reao~omendationa. 

7.1 Low Te~verature Operation: Bach component, or the complete syatem, after having 
been anbjected to ea ambient temperature of -30C or -55C as applicable (see Par. 
3.4.1) for a period of 5 hovre, without aperating, shall then meet the require- 
~ente of Section 6 at trat temperature. 	~ 

7.2 Hieh T~st The reqnirements of Section 7.1 shall apply eacept that the 
eapoonre temperatnre srall be 50C, 70C, or ],30C as applicable (See Par. 3.4.1). 

7.3 SSctre~~ Te~veratare EScnosvre: T} ,e instrt~ent or componeate ahall, after alternate 
~' 	eapoeurea to ambient temperatures of -b5C and 70C or -65C and ~OC e~a applicable 
' 	(See Pnr. 3.4.1) tor perioda of ~4 hours each and a delay of 3 haare following 

completion of the expoeiare, meet the requirementa of Section 6 at room teaperature. 
. 	There ehall be ao evidence of damage as a result of exposure~to the ~ctrema 

temperatare specified herein. 

~ 

~ 

~7.l+ ~fa~netic~E_.tfect: ]dagnetic effect of the controller and all indicatora ehall be 
determined in terms of the deflection of a free magnet appraxiaately 1-1/2 i~ hes 
long~ in a sagnetic Pield with a horizontal intensity of 0.18 -(+ .O1) gnuea ~hea 
the utiits sre held in varioua poaitiona on an east-~►est line 12 inchea from the 

~~ center of the magnet. The maximum deflection of the magnet ahall not eaaeed fi~e 
degreea. Tests ahall be made with instruments in poaer-on conditiaai. ~ 
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