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government procurement operation, the U. S. 

Government thereby incurs no responsibility, nor any 
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supplied the said drawings, specifications, or other 
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patented invention that may in any way be related 
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I, S. NAVAll.AIR DEVELOPMENT CE 

J0HNSVILLE, iBlJ»-VAN IA 

fvl'TpO I H I. mm * » 

MA-8 2 
7058 
ZI Sep I 

From: C^Bndïng Officer, ü„ S. Naval Air Development; Center 
T o : Ch i e f „Jjl:!»' e au oí NavBi W e apon s (.il AAE ) 

Su'bj: »¡pcKii: NA I)|i0HA ..6031¾¾¾ Protection for Nuclear 
,V ; : i •; ¡:. ,i. :• ;■ 1-:..10.S : :...] i.l:; ::i : H e so o n'i-i :i:i 
:)1/:.1 ¡.i:. i;>.i.:.01:Pe-r ■.imcs;: D.i.i.a I , Ru'.Ve I3 f abî : m 

I ... Ç:A:i: • l :i r.^rÄs r::| tiri: ccruflrn^rij! 

Rief: Ba) BuAerRltr Aer..Si: ^HM9o82S3 ofB Aug 1959 
(b) BiÉlWF JH ser ... of ¡¡l Dec |95CMC) 
■le] Sí) wBk{)ACÍTiO of 8:1- cHc 1969 

(]]. Î^Hin cia:») il h cl"«;i::k pilots ■ged Itllliat subjeS 
sEima inta sæfet^Ri..flight 

{2, ]. ./iBaJ.yB1; oí v a»t m. e e ^Buna r y t al:i le 
[^MrR ,plica,], illu straioSoi the ::0.1:1:-1:1:6 1.(:1(:::1:111 of "S^HRr 

iin - flight; jiÄeSiiSB four 1/):1.1-1.3,¾ 131:0:1(:. »Here.d 
^Hiáe¡:.aiidWtly 

[D] G r aBc al^Du. str atioB of inter ait ive efífflcts of Kir 3 

olthe four lariabfl cÂ;ïi.e average Begth of the flaSty«! 
iiri-flíB jii'd. g €::1:1:1.1:: ris 

il    dir erteil by   .1 t   by 
H '1 H, BH.iIaíBB.: a^Bity KiBand Air 
iF5i:'iH]EîaHp«:l til ..lHt:ii.. ^RmiI AtleÆratic.. laboratory, IJ, fi, 
Na..,, a!, Air [aLõip-Sínt         B de g relof abilly of pilots to 

. liil.eS; A b rl.ioml rn i s c liÆ/hi^ftili n.cld oH oí t inBof tip 
1,0 15 sec,iS cil,, 0 liy^BWF 1« 
col.cl!; t.il1011,1.:1:1.1:::1 :n^B"llagii. .ri be cl i.:n illEilfen. 

K»rloltlB1 ^covens:"t.]; BisKi,! anal.miß, 
äH:üriit:Fr]HB.i:tifi ofS.: gill.MÍcl;i!.::11)11/- NMäB'. Ill ana® sis Snell 
iui|,.crprl |,^n lÄjiHil cSt.SI r ctiS)i«PM|.hS: SabjSc.It 
pilots; fi^^^HtherH ilpralii .S • orSxlBle .. 'SlHiSe d.iHare 

p'^l¡¡!: e Ti t e d 'i rila; c 1 (1 ule ( 11, 

S :|«eI of t "116 Äblct pilots wc^Sied in the i r R e r a oxR s s 
(referenelI.Btbat tSSould111 la Ano» iifflelinitely 
in 1 A,(.jin ™i.di 11-:vllMli.[Jil   thB the ^S’lt olí I UH iBiricHesa, B'lheS 
be ... plr fit I by t^ldata. ^BiitBioat^Sl '^Bta i.riia'^S.ide 
all B, the sHjiect plo> •.j^^^üiní.i! ...in-Sgbt for 15 »ecSida, 



I«ve 1 altitud*0 had little difficulty maintaining eafety-in-night while fly¬ 
ing the F9F aircraft uaed in these teats», the reralt» probably would not 
have been, a» favorable if an aircraft with, lei»« inherent etabllity were 
tiled. Because the ’blinded 0abject pilots were not allowed to continue 
in, control, of the aircraft for longer than, 15 seconds, the data, obtained 
in, the two straight and level, attituips are not valid, measures of the maxi 
mum timet the pilots were judged able to maintain safety-in-flight under 
these conditions, For this reason., these data were not included in the 
statistical aníByiiiis of the data for the other attituckm. 

4§ 11:11:18111,613.:1:1,,^8:0,68 that the Subject piHs were judged, able to maintain 
safety-of-f'light are the best estimates .18/11:111,3.1:)161 of the times that pilots 
can mainflin safety.of-flight in the event that loss of vision, occurs when 
ran1 ui 11 cr ,.L,.fi i [8:1,11. airy one of the attitude^ra.sed 1:11, these ‘test,13,, These esti 
Hi I ...Ha a folio win: 

B!'i> Confidence 
■0,6:1'val in. 

»conds 

Mean Time 
Hu Seconds 

Attitudl 

>15,00 
715.00 

.:¾ Sflai|.|San.d Level at: raighliStitiiicie 
B.Straig^liuiid Le.. I. lo^waltmide 
0,, 30 degree cB:rn,"b 
Ifl 31) ih11, i Hdive 
H ¢:: oil tail altitude turn, .at time oí»itj:"| 
H Cona iH altitude turn when stabHsed 
G, 90 d'^^^8point: of g slowgoll 
H, 180 degree {:101.111: of a slow roll. 

11..21 9.15 . 13..27 
1,893 I22. 8.,54: 
1,96 Ill . 8.81 
5.,96 . 7.39' 
6,17 4.45 . 7. 89 
4.79 4. 18 - 5. 76 

Tt 8olntfll:nit tlunt da.la ^Hi which ^ransiiArBanii and confi-H 
de nc i A e v e l sjH: r e computed B1'1 in, ItBi ne galio direifISn 11:)1:1:1:::,1:1111:1(¾ 

riiiii'drni^H time {11 œccfliiUi mif b Ad raying 31.1:^^^61:1 and alscH 
bi: HiH ul 'p'ireiira^BoiDS which must be i:mi> 0 s e té ist 

:!:: 8: lia tí, 1::):111:1 , 

58 Ai aim I y :9 i s Ariancg was períorm^ion the rauta InBrder to deter H 
HiM ií ¡i.riVi^gí t:tu^E.r:ui.'tie&J Se,, subjecaplot, click pilot, 

11 ¡1 <:inditing, and. ,::11.181:,1:111 <n 1, ïiiKi ,1 í ¡ ^Hl! y i nfl ueS::: is units. The 
¡¡¡■IB, ma 1* y (.SIB (^Bi„:na,l. y si A. ei p r t® ente b c 1.0 s ux e (, 2, )i TllilBiit i: i.a I ) I e s 

foun^Hbe of a:lg::n.:i,,fii'i;:ai.n,i:^ check pMots: (P 1(11::1,(8:11.5) aiid 
.   ..¡¡I 1iBB  11:1:1.1118:11.:1:1.s vn^^Hisla si imi'i uHn'driable 1:))11: 

JTtagen in KidatioiticlvH [i^g i» ïhe inti 1 ai 11 nu611:11 ti.’■een check 
BH1 si and atlMide« v/asi araoHmd to bAsigiu.fïcanH;:>0. 

Tif>ul' 1:1'il:HiiTjgS'B HbSter dehi: iwu'imwi .111ilüHlly. 
9clc^^H(4}Kh^H the aAiige time s Hit the ch6k p LI ota BkHcI. that 



naícfcy-in-üijtht v-a<i rna-ntairuy:! v/V-,-a ..¡ich -if II- Hmr -,.,ruibh-: ifc con- 
» idc red by lUell, >'igu:-ei .A show*: tbiü ayo rage vi-.-nes each SLbjecl 

püol; 'wiaa jü':!i.i}ed able to in-.1.:111 in li-abiity-:cv i'lijj.lit ,i:inier all condition ¡i- o.í 

»jhtcfc pilot h» ïvght conditions* and r. I:l:i!a;cc t., Xhi dilfcrencce among 

vaefie times aro not $!gn:i ni Thoaii th; ce & abject oiIoib.. 611: ó.:»u«¡ ñ 

varying greatly in previous flight experience (reference b)'( were equally 
wiäli able to maintain s ale ty-’» in-flight. The ll’ve rage time a that safety* 

|g-fl:¡,glil: wait :10.11:1111:111.:1:1:1(:::1:1 in 1,1.:(,.((1,11,1:8 made in daylight as compared to those 

made in, darkrien» are shewn in Figure 1 B* The difference between the»® 

.,1<JL nil teat™, bed; e IL y in-ilighl: was maintained equally wBnj 
whethjth® light was made :i.:n. the daylight or in (1111.110:1(8:8,111,1:1,(::111:1:-.(:: 1 C 
«how a the a,.A age leragth of I^Be that each check pilot judged that safety. 
in ill g ht wa. s miiirta, ined und :   a 11, c ondit i on a     i,ubj e c 1: pilot, lighting ■ 
■iind 1:1-1:-1:1(:11:1::16. C^B::lk iS.of: iRm the averagsB pEmitted the subject pil<ffl« 

E maStainj.rnffiol -i:>|jjB: a. Sr aft: £0:1- ..mg er peSoHia oltir...! ..am Chi.elk 
,1:1111)1, li,, J? Srai J.) aiowt^Be a. v ti! r a g A eng th, of the judge« «aw|y.:111-- 

i®”..... l-Elhe six attitude el C through. I.l:Ha| 11 Jje J pilots, 
both (.„heck pilots anidlioth Ight condition s, ".[lie d lie rene eHj til«! 1:11,13(1:1:1(:) 

Kii>:iE t;rit! ..«-e§.ala ... t]H|»i»littitude sEi:.igiBBul Thl.11 gHwhi(H 
Sodu<H 1::I'll iBt liililf 1,.:::11:1].I:-’|(iIlii,   .¡intaiiiLing », iRy ill, :::1.0,¡.glut wlB the 

|l>|^ pioSal biinled was the- 3H degree cl:imfcflflhj|onVS| h pro. 
du 1.6..(.1 'Lli.t: g.cedil.le lil, dût icultywv'li 1:1:1.-1:: IB'inig ¡ree pjaii.irlSj of 1:11:11,81.()-.1(,1 rollll 
The (S-cittituiII.:.i W'i5r... .......clt:y, 

■ ■l::,,i’íílS'<.. -¡i't'-n-'i.IosmlS 4)li]iiowfi l:Hav..tí.in... thatEicB k pilot 
jrLl|:l-Se'::l tiiat Aíety-in-Sght B maintaineidlvh-iWIPI kite.’actions between 
.parrs of 'pSiliini .iSl.ihl jlln 11.nflBgtijre 1I.A ahcH till.(iveraJH 

Btetyln-flSi:. .. Si.riA: daylight anti cl.ing dallkness foi «.ach imb- 

I-11--1- n: i:.r.i.. i It -::1.:-11:)1. ... be illi.'i i:m e c i Liten t-(-11 • 3 a r.‘ licit 

: :'¿r: l: -1 |:'::lil- -i:! |:: i-1 =1::, n i (Id ;i .-1:-11 gc 1::0..,/--.11-1:1..:::1 1 .-- :: (a¡. 
;; : l; - : 1 J ; :i"i: 1 ¡-..ci I: V 1-1.0( eh.: i:k |::Li::. ; ci .1.,.1. 1.¡. :¡. ., .,,. 1-:1.::,,,,. 

Kai.r i,a bfl s d0 notilnl :1c 1. is-i.g.nH:a.initll,. thall.     the   erfoBHnc- of the 

1...lll-ú-lot wd.;íí; Má a function oi the subject: indlSI LIk i Buck 11 1 it il wer^| 
iot: cernaist< Il lySB(1 «hth re^Hto tlie viïii.. ulM t |HM 

J:" ii'I'S 11 1.Bd I.1B sho w ..Enl:.raciona ..::::1:1 Si subject 

.... 'W11'111 111IÍ0- ce..i Ans r.s..t:..: tiv.J.y, jBBthE:.iffieI MHM tion« 
ia ftljpcS-iBlit,,. .jjjBigiirie 1,1. .tphov/sHhíí If fe R: a of lIRR , und Moni on. the 

|[leck ..s'" ii-cig-etriiîiïl: for 1:11.miliji-rt.ail i|tuil.I ThEesilt» 
indicate tSgj the two 11n S|Ht TBui ju®.- H. a .iiniiir HgliOii. ... 

.^111^ llJíll-dMi-g condi A n.a 'were Ha:ríg|5„ F r-cimHb.fl|gu:r e- it < iiB|HRf'ii'iiRli^^| 
in •-‘di.I.i.Hn tithe factk ..riot SperrMtfld I'M isHi'.. pAts to 
lia:lnl:ai.  <^o»a.rO'-l|:.. t]:il.;ii|H:::r-iai,]i[;iiH:i:i.gir' 111:1.:11 (8-:,,::11.,:: lil-ot: li, i!:l:||: relati^| 
b-1:1, w t:; en Hf e t y - jH.J: 11 J^Ricl g e ment b a nd tlHillut^lat: kin c HSl:;ii::iiÄ i. s 

dIi;     « :,ll|f 0 :|" E':: '= -I“ c Ic. jilol; s. Ch ecl| l3     II,   Imi it I® ■   j e cM 



Cha®. Pffiol: 11 permitted the subject pilote to maintain control longer 
d min g da wight, 11:0.118 :i«terS::t:ion between light conditions and check 
pilo I 'Q lignif leant. Figur Bill’ allows the relationship between the 
cheek piltland attitude ol the aircraft variables.. The interaction 
between these two variables is significant. Some of the attitudes for 
which Che cm Pilot I permitted the subject pilot to maintain control of 
the aircraft for relatively long period® of tíme were among those for 
whidh '!.heck Pilot 11. made relatively short; safety “in.-flight judgement* 
vfailB on other», the reverse is the case. None of the higher order 
1.:1:1.1:61(:1.11:1:10111.8 >|t:Jie relations among the variable token three or four at a 
time ) is 8:11,811:1,0.1:::8(11,,1 

8. il: liad been exjBcted 111,41: the re sail: Hof a. similar study still in 
ptvjgSsss al: DEVRON 5, China I.ake (referenc.. 'would be ..... 
,3,1: tbS time aiEi a ..ross check, oiiffiheiï data,. Until the data, from the 
-I bb ^ av ai la lb 1 e, thiSfo II, I, owing :S,te rpr e Btion b , c on,.- 
.. «I BicornrnendationB in.ist be considered as cmlH tentative, 

0:1’ thllimit^Ritmo'iuitH u.£ïa,l:)le da|J|collftted 
:i :nH Ë   : «t: si 1:ud y, c a„H:m ue t Bs e x e r c i. s eI. si intirp i: e   S , 

l1'" :[S<:> caBHid the iB.. p<l... judgBthalthAiubject piRt ..... 
^H^ RhÍ.to»eíiiBhan threflíieSnda ei^H, 1:1.:1:11:1.1::::1:1 the riri.oii^Rir-yiBg 
Boml^Sns, Hi.e Rrne ttiat tbicHchecH 1::)1,101:,:0 judged Biat agfety ini 
ilE'h.Mä!. B.ni.taiiBd was still ..j Bon,.is,, ()1:1 the 1.isHoHc.. 
fi!l?Lj.. ....nclluxi,.Rial: a, flB.bHlifliil.. wiSiblHn/e a iriirii 9 

Hu mo 1 a t» 0 u t Í i. V c s S             c 0   e r ;1 a, n.d Bia II: aí) i. I. (SB qBp pH with 
11 lsix l9 .''ti.ve de vice:a wih:.ch, .cc I.míe. tliHi::1:::.0:1:1 'would have time to 

B.-mthe Beps n.sc.isary ..regad:.  vision of at least his flight inIHu., 
igiita, 1 hiH estimate oflli^Bseconds is low due to 1:1::11118.1:1,:1:1(::11:1)1 Mar|Bn 

1,l::i„eii, the chB:BpitolH obv:i0u¡5ly u.se,A (no oraa crashed) BuMliigh (111,:111()8::,1:1 
. |.„i!Í.1üi,„i:: tul.,II, k.rio^^llgeHj th^gtatus of theHjrcraft at a 1,1 1:).1:::0.6,::1,, 

•lLl"' ,iae I11.. 1111.ESirHpii.. tirT)i::^^Sl„eBio:n, 
tl:le 9.'C ....iteflB.. ....B ..::11:1::8::::1.1::::11,1:1,1::8 ..it. sMpHbH 
..'S I 1:1 ..pilot can pen:.. 111:: li ihnaiMuBP'..tak,| 
m"' 1' ‘B in 'It Bari .. m; , :§l .¾¾ - iSjuinBi, .m,, i 
ir:,i|hl.. v'ision :S.ll.c)'iânír ... BjvlBm cIjj.«: toHe "i IIiH mB "lillBi illli 
B SEBjS"...I-1'htviere an.I.H|nie]B to 'his .... ..mi 
HB :ii uLtfH   1::,cits BrHiiitM: training BroMam, fo:r      Hj] H 
basiiEjI^H 

J" 1 " "KSS .. hS'1'1.:!B.iflittle value -m nil tad..ungR::,,.RpH. 
E |UD£ 4I:1'.iSÇS)?y vis uadi rHHn.. In Be.. oflh.e I SB rii(.:|Bi(i,|| :fB 
mtí'veHBB|^B r "Nl'l iang:: in tl'iei:r hEBurnRts BHBerr 111,3,:::1:11:11::.,11:::: "Eilat; 
oi tbçl' pant« tin ,f .. .. 1:,.11:::1,1:1:1,(:1,.. FuBerlc.'1 tralni.l 

Lr:t bIm:l' 'feiklS Pji1: ££, i"3 ...or:.... Hoi.rather ..dniHBhS... 
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