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l!:i?ITORIAL ~'OREWOPJ) 

One of the first pi•oblisms i:.ttacl:ed in foniulat:lng the rearaarcb 
progi·am of the Committt-;, on Sel<aict,icn un<l Training of Aircraft Pilots 
l~volved the evaluation or a~~J.l~ble criterin cf 3uccees in flight p,e~­
for:ll!i!lce. Early invi:;atigatj or,& 'll'ere o,,,-.r!e of the criteria then in um~, 
inolucli".>g !n9t:uctc,· reting;:i, inspecto;-a1 flight test §,Tades, etc,, 
C.;,ncuz·rant with ths:Jt< investiget.lor,r. were studies devoted to the devol­
cpment s.nd evaluettim1 of metb.ods of' obj,sctive recording of ?&rformancs 
during flight deaigr.ed Lo provid~ mer~ ndaquate &d reliable cr!teria, 
"f'heae studiaa imro}ved tha 1:so of t~;•-> t,ypes of obj.;,ctive records: 
gl."a;>:1ic a.nd photog:-&phic. 

_- I -

'Fo,.c- th::1 In-v~st,igat,ion ,,f t.!l£i fo1t.t;.e:r-, i:c!!J'Cercial gnphi~ recordst·e 
u<1r.:. uvi:,1,lal:l•~, }t(.i-Jear~h i,woJ.ving t;tzir 1mc :,-e ;;:ult ed 1n -c:.n evaluation 
of ti1e !:£pabil :!. ti;,:; an:i def'ic!encies cf cor;m.erc:l.al r-,cc-rde;:-el wd led to 
t);a davelopiilent of <1 D<?fi g:r~.,:,hic recc,n:e:r- bl$ t.te1· deaigned to Garve tha 
rr,saa:·oh obje~tivas of the C,:,l!llllittee)2 

Res.,arch on t•vi pJ,_otoz;•aphic "1•i-',is,J<l of reJe:rd:L1;; r0qui1•ed tl12 ccn-
1.rtr'Jcti,:,n ru,d doveol:,r,ir,.,:nt. of photogrc,r•l:,ie inst~llatiom; ;r.'hich would 
record .("light and co"ttrol mcw<"m!Mt d&te. dc,sc;:,iptive of pilot performr.nct:. 
Pr:ijecta at b0t.h the Un'i.7&rciH:r or Roc,:,aster ar.e the Un:i.w;raity of 
Pa:.1r ... aylv.e.ni.a 1,~i"G5-al2y a:'c.t-acktd tno ;;1~(~-~-lera of the phot.oe;1:a;:hic 1vc;thod., 
Thllo t..."te Ro~l·:t,~ttr ;:,rojett ir~l?letli.f'~~-~iy t.1.n.~ned tov{ards the dtJt"elopment 
C!I:' n conceaJ.e-:1. ph~-tos:ri.-.phic 1.ut~-'; ine·,_udin.~ ey· inet:-uner..t. p.n:iel ruid a 
<~-or.trol roovf1:aer.+.. rr.ff.::1 1dar ~ t.h:J ?e:J'a".is/.: ","'t1.0lk,,n. f;!"OUP,. in .its fi~"'~t study, 
direrltJy photogr, µt1s,i the pJ P.:.:,e 3\:":,S t1·· lr:·~,nt r,P._._"le1 t",nd t"h.<=' act·.;:;al ha..""1,fl:L::g 
of the cc,ntrol.t! by the pilc.,t fJ An e::.:::i-iot·;J t .. Jt·y- study u:d.ng t"n.i'°' t~ethl'.';d 
,r~d yielding ¼\·,:~,l1\~l~1;.t~_:ve .::r:.:H:c~s <·f co!.:.ro:1. 1-1c,1r1·3f!<7~ts hD-s prevtouely 
been t'e;•ortgd. in a ~'!tu.dy hr V:.tt-~l&s !:n,ri. 1\1c•;;::~filcn~.3 

lv1 te)A~s,. M.:-s-z·l~l S .: ~nii Back;::rtr. ... ~i:ll .J Oscar_. Jr,, J.n ~tu~lys! s c-f 
fE_G.~~11~~~.a .,g_f pilcj:J~~~c_i:i~-t·ctl._ c,;?~~incad b;t_~ns o:LJ~be.7[:SR~ 
!:!:~J::~er, Po.rU, ?:aohing,.ol'.I, D. c._, C.17ll Aaronaut.1,:;s Aru.:inlst.ration 
1)j_vl,3io~ of Roae~rot.. R~port N:Y. 2_:~., Nove~bsr 191~3. 

J.q.1 tel~?D y &!orrts s'° f,Xl,~ "I"~t0mpeOi1 ,, }. . ~)" [J se :..,f atr .... "'lt.ier :;:-d f J. igh-t~s 
t-k'9.~l.£t1J>h-:tcl!."t:-et!4:L_i~.-ti;-c_~ ~,r,.cl,_:~,fl:.~ _. c~r .. !•5.tQ:_aft oJJ.fi~ re~ .. f o:r~a~1 .. 
W.nshingt.cn, Dco C .. z C:!:i;,J·•_ /1_fJl"'1J,t.:.c'.,.1.1t:.t!S :. <l.-Jf1,~r.:-t.r-e t.it;n Di. •risivr-4 or Rs.-su~rc:J. 
RE>pcrt Wo. !5. tfoy 1')!,-,::. 
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This study indicated clearly thf' des~rabili:ty of ue::.ng a controi 
movemen:t recorder, ,iiountabl.e on the plane :l.natX'Ull:ent panel, for obtaining 
records of pilots• nactions in eontr.>lling the plane. The recorder finally 
developed by ~he Universit-/ of Penn~ylvan!e researca staff represents a 
modification of ona originally dostgned by Dr, Brian 0 1Brien at the 
University of Rochester in coopRration tdf;h Dr. DRll1I R, Brim.'19.ll, Direotot' 
of ReHarch, Civil Aeronautics Aominist.rtttion. ilthwgh. the. functions of 
the two recorders aN> similar, the l?-eimsylvania ccntrol movement recorder 
differs from the Rochester unit in tiu.t th,, sc!iles are linear and a i;ep.­

uate see.le is pro-riced fc,r ea.en of the co"ltrols, In !!ddition, the 
P611?1sylvenia Control lloveme.'l't Recorder provides for more extended movement 
of the pointers and easily observed refersnce lines, facilitE.ting readings 
of the type desired by the project, -4 

Presented in this report ar,; d~scri :Jtfons of the photograph!~ 
procedures, methods of nualysia, nnd the results o? the application of the 
methode of recordings end anf'.lysis to a group of 1n;uc!.ent pilnts acting ,1.1, 

subjects ir: the 1942 Midwest Proj$ct.. Thi.: repo-1·t "MY be J.o,::,ked upon 
as a companion "report. to •An &nalysis of graphic records of ~ilat 
performa,nce obtained by means o! the R..;s Ride Recorder~, Part I~ by 

. Manis s •. Vit-eles ond Oecar Backfttom, Jr., which described imalogoue 
methods for the analysis of sre?hic reco.ds of µ,,rfo=ce during flight. 
Together, they represent c::mtributions of the tlnivarl!~,ty of Pennsylven:lR 
Project to ·the Colllll!ittee reeea.rch _;:,r",;rli!I\ ir, t'.'! g&ae.-,.1 areP. of objecti7a 
recording of flight perforoon:ce en1 the dc'1'Elcp"l,,nt vf crlt,:,ria of flight 
auccess. 

4u JROre recent research, the Univ-ersity of Rochestor pattern of a 
concealed unit has b%n follc>we,j 'rJy D.-, R. r. WaJ.k,,r, witit the aid of the 
P.enns;rlvania re&elirch staff, ill iidap-ttni ·t!J,e unit tor use in the 1943 Mid­
west-Navy reae~rch project, 

-
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SOMMARY 

Thie second report of the University of Penneylvan:La ProJact on th~ 
use of th.e photographic met.hod of fll:l.al.ysis of pilot pertormance preaente 
(l) a description of e lllproved photogrf,pb1c installation for use in ph.-ato•· 
graphing flight performance, (2} a descriptior of procedures esployed io 
the analysis ot photographic reeorde, Md (3) a d1scuae1o~ of meeauras of 
flight perror'l!IBnce yielded by the analysis, wltn d&.t& as t~i rtillftb1.l1ty, 
ir. t.errela tionshir,,e, perf'oru.nce at two stt..ges of instruction,, and ot"tler 
facts bearing Ul'J(m ihe uae!'ulnesF ot motion photography 1n ~roviding cri­
teria of flight performaace. 

1. The photo#llphic 1nstal.a.tion provtued 16 IIIIJ .. aotioc pb,or.oy.rapns 
or e. spec1al 1uatrument panel mounted in e. Piper c,J,-', the c11111era 
field including flight instrumeDtd f.nd the PezlD.S"ll'IT.!&Ili.a Cout,rol 
Yovement Recorder wbich lndioat,es t,he poait1oo of !.''i(• rud:fo1, l!l.i} -

erons, and elevator. The films thus ?ielded data as tn t.he per---· 
formance of the plane and the per!ormanc• or t~e p1lot during 
fiight. 

2. Stud11nt pilots fr.om the 1942 Midwaa1: Project were ph()t-.ographe,! 
while perf0r111Dg oertain cri tiCAJ. sar,euvers in ~1t,..r. i1.ar.J f"lir;ht,s 
developed for use ; t &&ch of t.ho four stag~a or r,,.'P. T. pr1DU1.r, 
f'lltht instruction. Since the .~nvestigat1.,n incl.Ud~o a 1~1,m~it.>r:l­

son of ae.rl,1 and i'iDal perfo,•!DfillCF.I, the records of F'l if:t t A G.nd 
Flight D were s~lected fo~ aub.lys1a- The a~ailable ~~co~ds in­
cluded Flight,. D perfol"IBMlce of Jo student pilots o~· t.h.e 1944: 
Spring Program., n~ht D p&rfor1nwice of 3J of the .~·;J;. 2 $tm1er 
Progr&11, and Plight, A' pel'formance of tne J4 ;,Uo'ts fro:cn both 
Sµring and S'Ummer Programs on whom l'light D record11 •e1~. al!lo 
nbtaine.blo. 

3. The analysis of the rec<>rds took tht: form o! a direct lnspec­
tlor.. a!' the f ll.au, during sJ.C1w motion proj ect1on end :,1elded 
qualitative ratings on the performance•• a whole and on eicnt 
aapecta at 111.ght perforna.nc$ .. •int control., oose -,ontrol~ dir-• 
eot.ional cootrol,·elip-ekid tendency, maintene.nee of altitude, 
-.111tena:nc:e or atr spoed. coordination of the cont~ole, cd ade~ 
~uacy of eT.aeution or tne ~6llauver~ 

.... Th• AD4JJ'l1• ••• mild• by two <ibae:rvera during a rt. t.!r..g eDd 
re-rating proceuure which pro7ided !gd•P!P::l.'!P.1..J)!._'fJ_:\Q by 
each of two ob11ervors,, ComR9si fd! Ratipa1 based on « ;,, lL t 
observation or discrepant ~.aaea, and a t1nai. cr,~r)£D 
~t.,l!!& _resulting frOll the Joint. comparid'1n of the t:llC'o ~~etfJ 
r.,f _Compoelte Rating~ provtded by th6 r·at1ng 1i.nd re•-r1:1.t..t.ng 
pr-;.c-ed.1.,2rea., Beside& t,he ovJ:1r-1.u.l :nit1ngtt, flight. ecor~s wer,o, 
dor!.v-t.>d by IWlllDing the suparat-,,, r11.tlu8g t..1'\ t.he ei~,1:h·:· ,jf;l)lfl~·!i 

;·-!' !'1.:hrht !)erformevce ir, or .1P.r to .:.ht.a• r. ·~nr:i~:-:.~i"ld@-r, :1.;.iA1!-r'I. 
,,.,....., _ _.._ • ....._,,.__,,&,~ .... ~ 

... :·.•·:r·-,,·~ \',,·:.,)t•l t.-:i '! .. JJ>!.lf, 3::t· _ ·•~• "!;,,~ .:'r1 t.ert ")1~ Fll,r ·:.•.·•ra .... ~ 
-, ~ -"!• .._.-~---•..,•-.,J~.- .... ,h,11.,'..,-~t..i--....,_ ....;11 ,r.,. ...,_,.,. •• rr~--,.•ll!' .... qm. ..... a.1m11~•- ~ _,.., .,_..,...._• 
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From the results of the investit;ation, a study -s l!ll,Oe of the ovez·­
all rating Wtd the flight scores in order to dete1'1111ne (l) their :reli­
ability, (2) their intGrrelationship, (3) the predictive vnlue of Flight 

. A perforllll'.1noe, (4) thtii sources of variance affecting the Flight Scores, 
and (;) posaihle use of the measures as criterion data. 

1, The reliability wus measured by determining the extent of agree­
ment b•tween the various set.a of me1,sure11 on the same subjects. 
lt •~s found that the Coptposite RatipQ were more reliable than 
tbe Independent Ratinga and that the Criterion Rating11 may be 
considered sufficiently reliable for UN as criterion data. Simi­
lar results -r• obtained for the flight scores, the Criterilm 
!].i~t Scores u:hibiting Spearman-Browll reliability coef:t'icienta 
of :1 and ,91 on the basie, or Flights A and n, respectlvelY, 
of a group of 33 subjects. 

2. C0111pe.ri11011s between co:r.responding sets of Cr1t,rJ,on Bating; I.Uld 
~tgiop Flight Scores lncilcate thtrt the two types of mee.suree 
o flight performance nre highly related Md that for a grouping 
of subjects into three categories both types of criterion data giV>'I 
1u111ential!y th& see results. The 0r1:t,r1on Ratings have the ad­
ventage of rep:reaei:.ting the combined end lnter-ai:,ting Judpent of 
two observers while the .9t1terion Flight §¢ores possess certain 
practical advantages. 

3, Comparison of' Fllght A and Flight D performance of 11. group of 3.3 
subjects revealed the.t the two performances are significa:ntly re­
lated. The prediction of :Flight D performance from Flight A 
performance, as maaeured by the p!lotogr&phio method, may be re­
presented by an r of approximately .45, aeSU111ing that tbe rela-

. tionship maintal.ns on additional suplee, 

4, An Sl'la!ySis of variance of the Flight i:!£2£!! revealed that diff«ir­
ences between the two raters and bebeen two ratings by the s!IIH 
:raters were not signitice:nt. The major sources of variation lay 
in differences tllllong pilots and in the tact that Flight A alld 
Flight D perfol'lll!ll:tee11, ware significantly but not highly correlated. 

5, An evaluation of the ~t&ricn Ratings and Critqion !"light Scores 
µi te:ms of their reliability• validity, discrimineting value, and 
praotioality led to the oonclusiOll that they !1111.Y be recommended for 
use as one type of criterion data in a"1at1011 J'e:Jearoh in that 
the;r exhibit satisfactory rel!E-.bility; provide mea$Ures of the 
"skill" aspect of piloting, and differentiete an;vng levele or per­
formance of •successful• student pilots, Practical limit.ations of 
the photographic method restrict its use as e. SOUX'Ce of eriteriO!I 
date. to basic research wbere time and cost are r-elatively untmport­
ant end 11ccuracy of datli Ol'.I perforlD!lllce is of prime importMce, 



•"-. : t,.,~lf:.m~ot,,.._:. -n:,.',.1:V r:ns ~df' o_:" t,··,r, .Aet:~t\. ~cq.:lt~ 1~sc,J <.rrt -!,''.,1 ! :,,u~ 
~- • h~;"·· 1: f¾tir.l ,,,r· t,ht. -1;i,;.nt 11$ ·~ct~- eir ~:e;:r:!'o;,;.~mRn.Ci' i'i~S.tgrald d\1-r:r -,r tr: f 

~r.(•-e::,nd,,-,.;t 1--utlr,~ <.illd r~-r.oting b;t t.t'a-:-n ...if"' tt:>J! t . .;c .:,t,~erv!•rt.a. Fr•.n:n a, 
r n,i, l;•,n ·; •:. th,;, S<::<JT<i!II <J,c l,he J l sul:,J~c~a ml tit.om ho1·h Fli;;hi: t; ,,n•i flif;hi 
:· .re,,,,,·c.~ '"'-'t'~ 0t,tr,l11e<1 l t Wl\B c'mi:ludl/ld tlHtt.• ' 

L 

'!'',"! el,i:ht &'1.,ech 01· performance, flel){,rately rated.,are r1<.t in­
d,;n~nden l ai,r. ·.inJ t..r:,. t f&c t;;ir am,.L;nd s -:i~ t.be iutercorrll!la ~.1tm11 
arn•Jt:~ en.(' A~ct :-ic~n,;, tnd.foate,. -.;1;,:, f<'i.cto:r!, terrtat,1vel:y 
tc>1•,ti''i~, ,,.; ·u;,.,rcrir,.U";, :i: •,r.e i.:,mtrols• "lid "1.ot;gii:udtnaJ. 
:-H1tr,,1 .•• :tn,::e th" LIi~ ,·,.ctci·s irere cm·related, a third 
, ·, '. •J<!lk e T.&:,: b, fti"fe,:U11g tht s •p, l'ttte r&t1ngs, probably• 
2 ·,,e~•ri ! i,::1pre~siont1 of the fl tghi a3 e w11ole .. 

1 •' A5~~' . .5(.<?.;,"i~ illost elo11el:1 Ms,id.at'i9d •Hh the eriterion me,,s­
' :·• '-' ,·.'' ·,,,,. ""'·' ;>erf"rllll'..na'I! t;£L:!:,.ti..r.J..:m l'l!,!t.lnga 1md Cpter&9a 
; .·•,:!.':...:. :.'.:·:!!'') "'"' ,.,u !,ing Co:1,k'?.:J...l:icore. ,Dlr1cti•Jnal s;ony!'¼ 
'..'.·'· ~- ·.' ,,r.ro,!._ .,·n-1'.J.,-ttnr.;._li.1!,ff•), 11110 k!lJ;.ill\i!!!. of 1!+99u.re1•~ 

tlJ'<'.f.: ,_8_•,:!f!U; .•, n ' . .,;rt A :,,rt'armwie-, (during St&ge A of c.P.T, 
<•'-'. ma,,• l 1vht liletrv<. ti"n .' 11.,·e •H)t 1,igltl,v predictiv11 of ]1'11ght 
!', ,,;:-f,,,t'l'ML~S, .. 1 I:1'1.,1,>. ,:t,,r,n c, .. ,a C.!',T. pr1Dl&ry n1gnt instruc­
t 1• w·. j, 

~c, ",. ,,,w;, ,. ,," '""'"' l.wo:.ved 'l.tld the l41vel of' intercorrwlatioo 
M•c·.,:· , :,., si.i'...i,8>:!T_,:½.'..:-!!..'i )\'AV'3n~ c:r1Jr,.lng clefin.itivfl conclusions af!I to the 
·,1,h,. • H.•• M.v,s:,.· ~~Pt<:~~core:.< :·or d!&jp'losi.ic GI' predictive purpoHa. 
:i,· th~ ~1•\ 1•"''r. ,t tf1M ,;r·e,1-er ... J inf~rrtllt,1.,>n tt st1tems moat practicable to 
t"01: :i, .,,.... !hr· Cc! ~'-',:,;,gu.J!:~ing~ ::,nrl CillJ:!'.L!!." Fl;!,g!lt Sg9re1 •• !lOltible 
,;r,, :. nm r,,•itq•,,·e:i r•c ~-,., Asge~'l!:!.!! c1e ,. source of 1.Jlformation 
~ ,),c,,.-:,~,.f. ·~ .. llll.ttl'" till-) cMrf!t;teristi'co e,f r,heee !Qll£.fl'IINI of OTer .... u 
•"~~,~. • "'l'.:·rt~)::iJ;rJ•.tf ~ 



AN ANALYSIS OF PHOTOCJW'fllC RECORDS OF AlRCRAFr PILOT PERFORIUNCE 

BECTIOt! A 
A STUDY OF CRITERIA OF PILOT PKOFIC!ENCY DE!ltVED FROM 

i,&C;TJ.-J.i l'li1,'TfJ:;RiU'KS 

INTRODUCTION 

Research at the Oniverait;y of Penns;y:Lvania, under a grant froa tile 
Rational. Research Council Committee on Selsot1on and TJ'~illing of Aircraft 
Pilots, has been centered on the development and evaluation of objective 
criteria of iruc~eta 1n leerning to fly. In t~s connection, two method• 
of objective recording of flight performance have been atuclled1 

1. Th'! graphic method, involving the uae of commercial flight recorders. 

~- The photographic method, invol.,,ing motion phot,ogra.pby of instruments 
recording plane performance llJld control movements. 

Results of·reS8flrch with grapllic recorders have been presented in an 
earlier report b;y Viteles and Backstrom,l The early work wit.kl photographic 
records hae been reported in another stud.v by Vitele'a and 'fhompeon.2 

The yresent report preaents (l) a descrip~ian of an illlproved photo­
graphic installation for usu 1D photographing flight performance, (2) a 
de:scription of procedures enployed in the aM.lysia of photog:i-aphic records, 
and (3) a discussion of the criterion roeesur~s of flight performance 
yielded b;y the analysis, with data as to reliability, interrelationshipa, 
performance at two stages of instruction, and other facts bearillg upon 
tbe usefulness of motion photography in providing objactive and acceptable 
criteria of flight perfox-mance. 

DESCRIPTION OF THE PHOTOGRAPHIC INSTALLATIOJI 

In a previous,study on the photographic method referred to in the 
lgtroduction,3 UH was made of a Filn>o camera Model 141A mounted QD a 
tripod behind the right front seat of e Stinson 105. 'l'h.e CSJDera field 

1v1 tales, Morrie s. 1111d B1>ckstrom, Oscar, Jr. An analysis of graphic 
recorde of pilot perform!tllce obtt.ined by maaps of the R-S Ride Recorder, Part I 
"&.shington, D. C.: Civil Aeronautics Administration Division of Rose1.roh, 
Report No. :.3, November l 94.3. 

2 ' 
Viteles, Morris s. and Thompson, A. s. Use of standard flights apd mgtlgn 

ph.otggraohy in the· wu,lysis of aircraft pilot perfor=ce. Yrashington, D. C. 1 

Civil Aeronautics Administrc.tion Division of Research, Report !lo. 15. May 1943. 

Jit,14., 



included the inat:rwlenta on the left llide o:f' th• standard instrument board 
(air sP"d, indicator, turn and b&nk i."!dicato.r, and t&cholleter), the control 
wheel &nd tbrottle, "nd the. upper legs, lc:onr e:1'111S, end bands or tile eubject. 

~in,i.tion of' the reaulting films gave only partial information 11.11 to 
p::.s.ne end pilot puf'orwmce rince (1) there ns no indication of rudder 
adju11tm8llt11, (2) the throttle lldjustma1:1ts had to be inferred indirect!J' 
from tachometer readinga, 1.1nd {3) tho· ,;If.ta on plene peri'orJllllnCG lf8l'l9 lilDited 
tc tboee obtained from turn &nd bnnk indicator and air epeed indicator read­
ings, In addition, the edequat.y of the oritiinal :1.natallation was limited 
by the fact that a 501 magfl.'lil):le was um,d, 11.em111sitatil'lg reloadini "in tho air• 
if a flight sufficiently long tor criterion purposes vras to be photoo-aphed, 

In the study described in this report, use was 111ad11 ot an i111proved 
photographio installation ma.ldng avail&ble fuller data for the analysl11 of' 
p.:.ane performanoo. A special.ly designed control lf!OV8116llt recorcer was also 
provided which P,'1'11 an indicr,tion ot ri.;dd~ u 1Pell. aa aileron and control 
111ovementa. The equipment, 1n11talled in a C,A.A.-N.:a.c. 'l'andem Piper Cub 
used specifically for resBarch-pur;,osss,4 includsd the following, 

l. A im,t;J.al 1n1trument panel, 11101mted. over the left hal:t' of' the stan­
ds.rd panel so as to bring the Air Spead Il:ldfeator, Rate-oi'..Clill.b 
lndfoator, $ansitive ilt~.lllete.r, Tachometer, (ly:ro41orizon, and 
'?11:rn and Bank Indicator within the camera field, 

2, A ;i:-eoorder, de,ig0ated as th!!I !!_!;nnazlv¢a Control Movement Re­
cgt'd:lll.',S provid.tng an indicatir.m ot position and movements of 
each o.t' the three. 

"'.ni.e photographic installation used in the Cub was originally developed 
f::,r use in e. Fairohild and 1111-tilally !nstallad 1n a lf&"J' N3-N3 plane, The 
adaptations on tb.8 Cub were made at tna Bostou Municipal lirport, Boston, 
i\!as11. • under the_ 11'.JPtll'Villion of Char lea R. Scott of E. A. Wiggins ilrny's1 
Inc., in accordance with plar-,s outlinad. lr/ the 01:iiversity or PennsylV!ll1.:l& 
Project Sta:f't. ' 

5'.l'be development of this record~r grn out of an opportunity attorded 
1;0 the UniV11!!'11:!.t-;r of Penn:!lylvanie. Reaearch Staff to enldn• a he.--aispheric 
r11corder deeigned. at the University or ftoche11te:r, by Dr. Brlan o•Brien, 
Thi, latter :recorder was·developed during the course of concurrent in~ 
deoendent reseeroh o» photographic·reecrding conducted under a grllllt 
from the COll!lllittee on Selection and Tra11:llng of Aircraft Pilots Gd with 
instruments pro"Vided, :In part, by the l)iviaion of' Research, Civil Aer­
onautics Ad1dnist.ration. il though the purposes of the two typ$11 of 
recoX'de1s are sindhr, th,a Pennsylvania Control !.lavea8.llt 84corder 
d1:f'tera f'ral!l t.he Booheate:r unit in that the seal.es are linear and sepiu-­
ate scal•s are provided for each of the controls. In «!lditioJ:I, the 
Pll1Sl:l8J'l1'8IWI. C<latrol ll!ovaeiit Reeordel." provide.a for mot-e extended 111ova­
il!Sllt of the pointe:ra and easily observed Nferenoe lll:les, faoilit&ting 
readings of the type desired by- the project. . 



< 
,..;/t ... ih {if' t..b.e tri:·e~ C'-1.:ni.::01s-' (ruCder, ailerons~ cmd elevator) by 
m,,m.'l~ of three po:ll;t;;rg JbWL'>r; 3.1..-'.>T,g ho,:i2ontel scales. (f;;d;.ibit 
l p7·2sr:.r.:.ts de:.b.il3 ~s to its ep;,:-P.,ere.nce e.nd constr1Jcti~n.) 

J. A J.6 ni:.,. B:;,H !!!ld H~we]l \iodE-1 70--D! m,Jti:1n pictnre o=ei·a "lflfl 

::nout1te1~. o.n a pllit-t'or.-m lo:.;rJt.cd .in ·i:.~c upper left con.a;.;:r in th'l r.ea.r 
:::f t~1e <!ockpi t.., behlnci eir,o' !ibovc the head of the res.r 3~at pllot., 
u, .:,t,+,a.-hed ext:,2•n•ll n&pr.fos .c;,>Lfalning a 2001 reel,7 ;,rovids:,d 
for eyproxircatel~· 30 a1inute:.s cf ;:.·hntogr~phy at tb.~ rate of 8 frames 
p~,- se:!ond. The sl.!l.: ,md lo•~"-ti·:in of the cMiera t11cessl.t!i'Ged 
c,~·Gt.ing a ~,o}_e in the· r;)oi ,::.f the ~1a,,e e.nd th~ provision of s. 
f'i tted covar ~ Accoss t.o tbe cui1'ara for ~-1.1adi . .Jg of filJ.t! was ob­
td.~'.. 11C'-.i. by re~o.....-ing this {P •• d.·~-,~ cu~f!r .. 

~'ne ei:ruern ;nee driv"n i:,y !l. 1.2-l'olt 11c~,to!' ,rcipi,lied by a 12-
.q>!:llt Exide -':ifrcYlift b.z.ttery loc~ted !n th~ bagge.e,e compartment .. 
J.. 2~ri tch C0:::-'::11.:"~lling th ... '? C-3j)":era Vifl.E p1R.~Gd 00 .ss to be cr,n,rcnient 
t,) thQ ii-.:!:::ie~k pi1ot1l 1,:, r,~lG front ~aat~ fhs ew'l-t-ch also cont:,:-,olled 
r.:. ~!lla1.i. spetJ . .igJ.t 1t~i'-:h ;;::rvvidaC: i.:.dditiooal ill'U.!11.IiatJon of Till.; 

1;<.r.'.1en1 f.'i.eld., T~rn tot.'.il .L i.lP:.,inr. t.ion 1/F±s suff.icient to ct!ta!n 
aati~fact<it-y ~hcto-::,ra·J:1~ wJtt E:!t..J~;;lr-~:o S•:1.'-t,!° X f_tlu;;.. "'rhl::i e'Pot-
litht, :?,: ... s I.ilG'~1,·4d &.l-0;,.e ttle f1:c;:J'~ .Bea:!'., ~;d r"'Oeu&ed on thi?- sj:-0,zi 1.l 
'lnstrv~:i:ent l-~ca.el 

iJ[~1fbii:- r' ~1~0'(7.3 ti1a t:oqr;l3l in~t.rl.tJJlf.ir?t pa.-ial and Control • 
i...:o~·e~-~~~.t B.ec.ord.'1r .ac instz.lJ.eci 3~ th~ X'esearch p.1.ane.. The ~c·tual. 
c~J~f·B. ftf!;l,1 tur:~n by -::.he r--.oti0:1 pi,;tu-:.~e ca.i.lei·a was sllght.Iy larg(lr 
a.'ld 1:ic:::~d~'.i the head m:::: sh0ul,ie 0~.~ of ttc pnot ad-nJ.tdatering t:,.e 
fJ.i::;ht si!d .; g:r,~ute,- purUo!l. of the fron', seat throttle &nd c:onfa•ol 
3ti~k~ Iu :!.u:.p:ro't"'e~-1&nt.:-t ~c;.tle nft.!31~ the i.llustraf.ed J!lotor,1.~ar.,h was 
taken~ a s!~al ligh::. (icdi~at.ing th.6.t the check ptlct. ha.cl taken 
r,,ver) *·9.S ocoun•;~ed sbo.,.-e the sps.=i.al instrument, pa,.""1el rmd thP, 
man:tnr~.r--nu:r.bel"~ indicoto.r wc.s etJl&J"'gad end mov-ati t.o tilFi right of 
~,he Con t.ro1 !iknterrae'...",t. f:J?r:,:rdar"' 

Amo~g tf;.e V't:..rf.o·Js methods nva.-~JRb.l,:_, far analysis of t.l1e phot.ogre.ph!.c­
·:e~oi·ds t,:!'2 the followirjg: 

l. · J. cH1i:1ntlt,ill,...-s -:i~ethnd i~-.. ~~lv.i.~s t-,:w ~xa~aticn of detailed read­
:l1t~i?,."J c•t tM iu~'tl"l..l1ilC.:.tt~ =:11 t.i·~;;: cs..:of:ra field ln tl.e cocrse- of f'~ 
-~ :"rs.me ~ .. o~e(~ttf)~.. :r1.~l',J.;l J-.,.ta 0btairisd by tbi $ reethod ind:lces 
desc.i·1pt'Ive o~l l.1.~qf:ft )e~to:;.·111!:zllce :P...tJd of irdividuo.l nl6-.r-euvsrs ,, 
c~u :)e p-r•.1cur,:,;d., 1-' 

6•.rhis r.eccrd.sr bes t··,bc:c',"Ol'.tJy b-,en irr,p,·o,2d to .iuc}.ude the position 
E.Lnd .ricvement,:s e:Jf the i;h:to~tte c:..-•::str,c,l., 

'/In otbet· installo.Lions, euch "e tne F:drchild or Na")' RJ-.83 plane, a 
40~P ~xtcr::ial m .. 'lga:-;.i~:e c~n be 6 t r:..--t<.!hed l thu.1 providing fi..l.m f 01" a.ppro:r.:i.1tately 
a.~ t~>lll~~ s pl:otog,-.aphy without, rel~•adlng .. 

3.:;,;ch a;J Total A:aou"(lt vf Cc•ntr·:•l Mo,,1me11t, N;;.JBb~r oi' C<Jntrol !4ovr;meuts, 
Ci.lrt,g~r. i"."t Diz-0c .':,j on of GCi"!"t..!"D.l f,,iove-~~·:::i r.s ;.l' etr,. !> 6.S deS.c!'ibt,rl m Vit-~l&Sg Es3<) 

.... _ ... -r,~-, J ~ _,.... "2 "1.· 
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2~ t. .3.~titaJ,iv~ meth!>d involving tt., re:-!t0 rcci:ng of obsei:'Vat,fons cf· 
spe(;iflc iteme of flight, per~'orme.Jtct:, SUt;b ti.S 11'-aqu-ency of t-l lp!'5 
i.n &ntsriiig turns, loi:s of al ti tuc\a dur lng 360'> "tfiep t1..1-ns, iotc, . 
obe~rved :i"l the c,,urce of .~<>J!.JJLc:ti@_,;;,_r.9_.i!tfti;?1,! or a n.1,m. l:<uch 
ohserve.tionsj :r.e~orde:a. on ~heck sb·:,ete~ p:-ovid.~ addi t.tonal c.p.J:±.n~l­
tative data co:acerning Li:rptrtsnt cl'-..L~:1c..,"·,BriJticz o'f flight, perf,-"1r--ri.1aneo . 

.1 sualitai,,i~ ima,:rsla of th" nerf0r·1o&nce tiwoni:;h direct i..r,specttcr. 
durhzg mOt~;; n.ro~t~Jon cf +~ f:L~ fl~om 'W;1i~h judgme.r-ts or e.st.1-­
m~ .. tes ma:, ;;-;:ade or~ ~i'th.er the f:i i r;ht us :,. \.,~,~la 01u on sepz_r,a te 
asp1,cts of fJ.ight perf,,!"nia!lc&. 

In this ;study the. ~lru:::. l!,. t.1:. ti vett !J.H?'t.hett ~t~ ~ S!!'(~'ll"-iy~d t!J e.2~r1 v~ n.t judg~-
11;ents in the forrr. of r·r& t!.rit:s of 'ltte:i~-al} or: '•~glc~al w r• 5. 1-:..+, pro~i!d.611,::y .. 
The prirmtry cbject of t':1i.s ~!.uct;:,- v-•a~ t-o .. l.::ti;.,rn:..r..c wh~n-h~'.!" ··Ji.ass quali t~t.i·1r,s 
bstitnates of o-ve·!-.-all f) ight :'-a:J·nf:-1"!~•ce ;;-,.::,:re ~uffi<:lE..1tly i'. ~J.labJ.e t,o br1 
1.1aed ror ~;--it~rinn pt1r~->5es. '!he b·Gth;;;r ii't'l-3 t1->,2-1"efo::e de;dbn~~d to r;r-ovtd£ 
de:ta. ~n t~.'3 rE;lir1".Ji.lit~,r .cf st1G~ 1-1°&1i.t1.:1t,i_vs cs~1m~t~s 0f \lt·1~ 1~orm.:-tf!>.~e~ 

.nrr;i.vad e.t during sl.c-« 21{'1;;_,io!l '.)!°'oj?f!t,_cr, of phc,t,;gra:,.h1.i:; ;1ec0rdE, ~)':,tl-,.i:n-..1 ... i \ ....... _. 

~6.rulS of' the :,,,ueta) j_ati..::>'11 -J~~cr-~J)ed aLc~r9 ,- ln srkii ti. .:n1, "!.t'le ,azp~rimen Le::. 
~ies~~ vf ~his f.tad.Y p1·o~jd~-:: H.tt t)_p,;Jort\1nr~_1; to ext:i!r!.L.l~; 

The sourc:~3 of -;:t~.ri6J;t;U !ir!"ecti::g '.:.}:Ee- cr~aL\t&ti".te t>!tltia~at(.es of 
over ~&ll flight, -;;,-r:ufi..cJ.e.ti~y. 

'fh(' reletion~hip b~t1!f;!1:C th.6 ov:a~• .. :2.i 1. or r.gJ6't !'.l ~ t".atir .. ;s ririd 
fliJ;bt a1.1(J.'L .. eS bE.sed on d,r:, 1_;,1t:_;..;,,, .. t,jc::, c,f ~;)eci!'i-::t.i ac:,pi=!c~:. ... , ,):f' 
f-Jhe tot.al p~rl'nr--r£ic-=J~ 

J., - T!1.u r~lnti-'."t;-lsltif) bet~~'!;'n ,:~tin_;s ·:J" f:•.itht pe!""fr:n--..nanee at tw<:. 
tlt,,f;,,,3 of inst,,u~t:t,,n. 

;L }'l!,.otc,grJ)-ol:!ic ,Re,co:ctiinf of Pi1'!1_'-'erfur'llli,1c,,·. D,.,d.:t;ill Stm:.dard Flip.r,t,~, 

1.. Use of S;:tti::~~ Yli,.qhtjj-.?.,, !J"t;ude-..'".!t pil~tt-i1 sr::rv.iri.e ;g~ aut)f~cts 1-c 
ihe 1942 rlldr.P.st, 'Pr~joct.~.u uf the !)-J,:1.!.;tlttee O!:. Select:ion n~1d 'lr::-b~· 
ing of Airerhft Ptl-:.tE., rer.~ P,1C-~Q,grr:phed duririg ot.a.:a,lard il.ighi:,s .. 

9stasd!r~J!Ug.:i.tJ?, de\•;,,]op;;c oy t,hr, '.iui'-E'"cd.ty of ::'e't:csyb,~nia i'ra,i,'L-;_, 
insure controlled ob~ie:rvaticu l'Y rei._!l,.)t·:~int E-.r...c·~ 1filct tc }1:srforI.:! tht, .f:J~r.c c-· (i~ 

a11v'.!rc in t.hs ~ order, end tlHJ&r 1:;:~s~t~t,I'l--tly th~ s~-Tie !J.ight c:or..d.t.\.l·J-~.:i ... 
They pr-o-,ide a "w(n.·k~-2:'aErplart teHt ,;,rif.tl!"'1t-;t1DG t.,.: ~:.~f '.Jt'tlf!:n,·, t1•.ra.,,.ie- t :;~ts a-J lli:'. r;,j 

in ir.dust.ry., 1 cotiple ta disc;;Bsitr.::'l cf the ;n~ .1.!_.cj _..1les nn!'.ter·l vi.ng tr~:;: •,it;: .:,t 
- - St!tndard Jtliil'hts 12y b9 f0u:1d ia, fil.,,ll;;li,.i:,J C:;ll_;j:..l,~,;i:•~1;.tf:!l, "l'!!!,s!-.in1;1,,,n, 

D .. r."c De;-•~rtm.e!lt of f!ry);"";~'3: ... :~e_; ~j•(rP t--~·:--..".":•~t~r.r 0,ifl-~.'f'';at:::--~-r-.l•-:>n; :-q1~:--:.J.ot/;..:n ~~, 1-. 

"' 
.i..uThe Mid'~eist Prvjei-~:' WE~ 0e?,t t~.o i~~ 1;.~~ t>V -'-'n<d i1!Qt,ioi1;al Rsse~.rc!l C·~~n.:: U. 

Curm-:tlt:~.a~ ,,::-. 3~1ection :~;:-d Tr!:l>~i?:L- ::t s.-1 ,"i.;!'}:f·r • f•1loto in ~rd.er t'.) r,,r;,'V:d:1 ~ 

• 

Ptald .... 1~.::.- 1 ,...~• ,).-r-c,·17,-·- -_ ...... f' t' ' --< .... r· ~) t ~ ·~ ~ 
--:- - "' ·.Cc..L ~1.. __ ,__ ...,.-~;..Lr .. t,.;,;;. 'J:t' -..:1e t.'(:',,_,~.,:,-·-.j~ n: u.:::t'c:r-!:,.·~•t pl .. o -e tu:'.i.;J. t,:::.,r ·l,h,=;;. elf&l-nn.-
t:f.on or f.1..l~~h~ I..,e.t'f"-r::.,-·U:Br.•l~"";: d~t2~_<"c';Jtid -.i:.;:·-t: -t~:~ ::s--1!,).e!"'li:,J_n~~ (J· tl ~~• :_~'.)1l1m.t.-::.1·,e0 ,~t1cing 
~~;,:~~~:·,.,t,,,/.,~{;', ~! ;-·2f~.,,:,.•;. 'l'•,,i c·, . .- ,, ;, ,;~'.~rl0.v;:,:, ';; .-,,,_, :-- ,,,, :,-,"' 
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Exhibit l 

DESCRIPTION OF THE PENNSYLVANIA CONTROL MOVEMENT RECORDER 

The Pennsylvania Control Movement Recorder is based upon a mechanical cable 
and pulley system in which three pointers are drawn along parallel linear scales 
by means of cables attached to moving portions of the airplane controls. The 
pointers are returned to their original positions during opposite control move­
ments by tension springs located in the recorder. When installed, the cables. are 
adjusted so that the pointers fall on the center scale lines when the control 
surfaces are streamlined. 

Models of this recorder have been installed in planes of various types, viz. 
a tandem Piper Cub, a Stinson 105, and a Navy basic training plane, Model N3N3. 
In the photographed model, shown below, the following specifications apply: 

Over-all length: 
Over-all height: 
Over-all depth: 
Carriage bars: 
Sliding carriages: 
Scales: 
Springs: 

8 II 
2 I II 

4 
l" 
¾" square and 8" long 
3 /4n long and -½" deep 
8 11 long, with reference lines¾" a.pa.rt 
.014 11 steel piano wire wound on 1/16 
drill rod. 

FRONT VIEW 

Complete assembly, showing: 
Scales, Pointers, and Cables 

FRONT VIEW 

Cover and Scales Removed, showing: 
Sliding carriages with pointers attached 

Bars on which carriages slide 

REAR VIEW 

Cover removed, showing: 
Rear of carriages and carriage bars 

Tension springs & pulleys 
Cables leading from carriages to controls 
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/.ctttally, a ee:d.es "Of i'out• st,ru-,rrerd ·nights waa used· one for each • 
of t,he fmu- successi•Je r,tages of C.F.T. inst:cuction.il The flights 
{Standard Flight.A t11_ D,_t·e,,per,tively)_are of inereas:!.ng difficulty 
iu that each includes 'vhe rn..nsuvers of the preceding flight-s and 
requlrea, iD'addition, one or more advanced r.1~.neuvers appropi•iate 
to the stage of instruction. Th:;, fou.,"?th flight, Standard Flight ·D, 
is com;iarable to the fim,l f'J.ight test fer the course and includeo 
TAI!' TAKE-:lFF. S'.rRAlG!iT c11:1s. 90° CL11IBING TUR?l, STEEP 360° TURN$, 
NG!f,\Lil, POV'ER...QFF ;ST.AU,, l''Oli.7./JlD SLIP, STRAIGHT GLIDE, 90° LEF'1' n!ld 
RJ.GrIT MEDI!JJ~ TU&"lS, STRA.Iffif'!' CLIL:B, S'.l'f/JIIGHT A."lD LE'ffl, FLIGHT, S­
TUFJ~ll ACRoSS A ROAL, REGT.4.NGULAh 00URSE, '.!'il'O-llA,.'llC EIGHT, 180° AP­
PFOACH, and PRECISION I.ANDING, The S't-'Ul.dai'd Flights were spaced 
in th!> 35-!iour C.P.T. Conrse as follows, 

li&n1.r.L9.LY.!:~:I .... Ji'1I.w, i;Jns t~ .. ¼!! 

Sta.'lda;,l Be~§Q 
F:i.},ght . Mil-iiro1?2 ~U!i! !l,_ thl.n St.ng0 

A 4 hrs. 6 hrs,,- A (1st 8 hrs .. ) 

B 10 hre. lJ r'...rs .. B (8 to lJ hrsijj 

C :21 hrs. 24 h..-s .. A (13 to 24 hra.) ., 

l) 32 nrs .. .36 hrs. D (24 t() 36 hrs .. ) 

:i.. f!:.oceC:.ures ll§~.l.n ?hot,lfil"a'.Jhlng G~tla,::q_Llj..ghts. Photographs 
were taken of all "crit.i.c<tl nwimiversill except those definitely 
oriented "ith respe<it to ground rer'erenca po:i.i1ts, vh., S-Tur'ns 
across Ros.d, Rectangular Cc·,,r.,e, Eights, and .Approac.:h to· Landing. 
Th9,se •Jt"ere omitted sir.c~ the interpreta~-ion and cvuJ.un.tion of -changes 
of plu,1e ll\l.titude and contl·o:_ po:a.H,ions depemi u~on illforill6.tion aB 
to thsi poi;it.ic--!l ,.nd at:.,ltuue o:f the ;,lane 'Hitl'! ro;3p,.ct to specified 
:po5.nts c;o the, ground i~ot- prov5.d,0 d bj' the phot.obraph5c record. 

Sp,;rific ins true tiom:? for t,ha flig'1t, "s 8 lll;,o1e =d for th"! photo­
graphy of ee,ch SGlectcd 1tcri tical maneuver" were pr~;u:u:-ed .. 13 The 
CWll.era was started just. b«.fore entry i,:n;o each ncritical maneuverfl 

11.! detailed d"!scriptlon of ,,ntil •.Ji' t·o.,, Standard Flighte ir,i given in Appen--
dix ..\, .!l.tiJ!~riptlon of St:a..udard_?lifll'~Q. J1etails or the pi:-,:,cmlurefl used :'.n 
ad.nir,is':.erL-1g the flights are gi,nm i..".l: l\'aL¼:er, fi.. Y., Lipl!IBl1, E.1 and ffant<l£>n, 
!,lo ,L ~:..,'.l__:.lll' tb,e adroipist,rat,,ip1 or be Ghio St-ste ?light !tnsnto,:y. lfash­
.l.1!gwn, I), C.: N~,tiooal Research Cmmcll, Dec. 20, 1941 (copy in Comi.,ittee fibs).·.• 

1
~Th2 "-critical mar,.euv~rs!t a.rs t.nos:e tila.T?euvers whi.ch ere being studied, as 

distinguished from th;; "tra.ositim, Ul&l',a:.r,ers• u-hoae ;;urpoae ia msrel)' to get 

- f 

~:., 
_ .. , 
,, .. 

-':<:' 

_--,.--

" 

the plene into position for tll" ni,:d critical lllE.Ileu,,..,r. ., 

1
•
3seo Appeod:l.x B, General Instnictions for Photogreohing Standard Flights. -
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,:,nd ,ras stopped 11.fter the pilot recovered into straight i,nd lav1,J 
flight. In th0 case of App::oech to Larding, the camera ·,ms at.arted 
as thfl plane recover-sd from the lac1t tU!"n prior to the F:h::£,1 ApprN,r,h 
and ;ras stoppeC', after a £.,w srscor..ds of' the Landing Run. 

B.. Photggraphic R>loo,r_fis AV_!'.ilt.ble for. Antlys_is. Two group:3 of studen,, p.Uots 
were photographed,l4 one group of 56 subjects fro~ the 1942 Spring C.P.T, .?~o­
grfllll, and one of 43 subjects from the 19-42 Smn&er ProgrlUII. The st,uclent. pilots 
wsre those trained on T&Liiem .r'1p,;,r Cub ;:,lauas .i.ll the Col wnbus, Ohfo area. 
Due to weather conditions snd oc,;,,;sional poor photogl·aphy, motion :itotograr,ho 
were not obttdned of all four flights of all subjects. 

Sil,ce the invastig ... tion !i:l a who:l.e inc::.uded a comp.,.riscn c.f .hitial ,md 
final p:,rfor™1.11ce, th;;, records cf T-'light A and Flight D were selected for 
enelysie. The ava.ilable r~cords included the follO!fing: 

Flight, D • 
Flight D 
Flight J,.. 

36 student pilots of th;; i'J/,2 SprJ.tg Prognrn,. 
JJ student pilots of t-he 194,?. Smmar Prograa. 
34 stu:ient pilota fro'.!! th,1 Spring and Summer Progr"-llls 
on whom Flight U records r.ere also aw,ilr.bl!l. 

Photographic record3 ;:if flight J',l';!"formunce taker, at the Midv,est Pro;ject 
were forwarded to the Univars!.ty of Penn;,ylvf.l.nia fc,1• analysis by the re­
search staff working under the dir<?.etion of l)r. Morris S. Vitdes. E!'lch S'U!D 
was identified merely by the coca number of the pilot. bcillg phnto;s;·aphsd. 
T"ne research stuff E,t. Pei.nsyl.van5.a had no direct ccm,act '!!'ith the :,ilot3 ,,nder 
observ<1 tion and no knowl.edge cf their ~r!'m:-,urnce s, ex•~ept es g1cd.n;,d from the 
photographs. • 

C. Method of Mialysl.s of t~_g_~raphic RecorC:.s. The analysis took tha 
form of a direct inspection of the films dtwbg slow-rnotioE projectio:.l,15 
ao ,;s to yield the following data on each perforruwc,n 

l, A rating O'.cJ &. five-·?().t:t,t scale {.1, good to 5, r.:001·) of fll'.•Ch of tba 
folJ.owing aspects of fJight. ;it,rforimrni-'e: 

au Wing control, e~g., ut~~Uine~s of bunk er level fl!g~t~ 
b. !lose control, e.g., m!iintenauce of nose on horizon ,J:t' angle 

of glide. 
c. Directiona1. ,;ontr,~1. L!!., m,_i!Jtene.oce of direc'.ion .e..nd zat.e of 

--:.urn .. 
d, Tendency t:; slip 01• skid, ~.e., :atereL staU.lJt-y. 

14-rhe flights were &d!ilin.:l.stor!!d "o' or under the supervisi.tm of r,,.. Rt•b•.;rt 
Y • l!JJ.lker, Project Dh·ector of th.; l:lid1n.;st f',•oJect. ln clm::4' co~,r,0x·at.ton wii;;i 

th;;, Ouiversi ty of P,rM.Jyh"'11iR grou:;i, 

15The films wer.;: projecte,5 by a Keys';o!'lE l':odeJ .n---'11 PI•t\!ector, 9ped.aJ ly 
adapted by rneana of f> rheostat and rce-versible <:ontrol wi1inh p.;rn.itt;,>el. sJ.o,;;ing 
down fu,d revers!n,;;- dlrsct.ion at -,,UL .Al tt,.,ugl: th"' f'iln,s were t,;ken '-st h,;.lf 
l,o

,..~ ..... J ~pe~d t"~ 4".,,.,......,,.,._,. p-,.-. .:--•\.,.,..- ... 1_..•":. -,•:::,o 0.'°' ,!..t•,ifi .... .,., ...... J~-.:.. .... 1<,..,..,,. p~~,~-n..._~l ~ . ... ·"?~r~ 
.l-a,LQ .:S, ,_,, , .... J..L.• ... ;.,~·;:r;;:, _;::;., >.,~ ••..• Jk.},/ ,,1,_,.,_, ~J l•••-•0 •'"""·"' ,.,,_;.l,.J,._ 'AV ,l,~•c.;•.• ,-:.,, ~--·•••}'"" 

~o;;-1f.jon ,J·c"fi.Jct ,,.:;;,,r1 :)'tWb~·~t-:J ;:{Y~·f•~l~ •:•~_;,:;(! .:::,;,,;,i•..::-J:~.i-:._rr~ ')'.,ti~: t:,;_..,":.i~.,1-:.-- J.·, 1.:'1e 

can.era :..'J eld., 



ltre.int-r;:nanca of s.lti t.~ice. 
lt!ah::d~,enance rJ:a.' airape13d ~ 

g.. Coor\.\inetion ~J: con~rols.-
h.. .Adecp:.':icy .-:,f •~i:i;~uti:Ju of 1:Jt . .t!BDV!H'g, e .. g., _1.1orre.ct de;:;r~_!! of 

i-Jtm..it, £P .. ~.Pl~\~ • ~i~·.cl1, E:9'!-'~~J:!>~ nirspaeu; three-point lan<iint.;. 
etc . 

.2~ B:-!ef r~otLl3 on 3f~t:::t~ic~ j te~;.}3 of p€n.--for;-i,;-..-u"'.e~ .such as •111nst 120• 
a.ltituce _;..u jf::.Cf1 ZR:'t, g-lJ_(-H:';C! at. 65 ~iiPHi td .. Jeron in st3.lJ.~n etc .. 
In adrlltion 7 t:1e ~,~.__=- co~,i..:d.1,:.on~ w~re ~:.1t<:i:ri as Smooth_. Normal, or 
Rot,gh. 

,t.,;1, over-.-a.11 re\ t:lng -:1f r·,_:~gh\., ~;eri'o!-'~i'-CCe ;Jl'.l e. threB--point sc:alu: 
A~ best 25% or th~ u·s:Jp~ .B; r:.i1.1ili~ ~L'(.f; -f..r:id C)' worst 25:'. 

1~« An nve:r·-~ll. l""f ... ti11;~. t·-f f .. !.±g~·-~ ?-::n:s:·'\nm1-int-~~ 01'.1 a two-point, seal~: U:, 
:'!\)P~t" h.&lf'; f-r<~ L _ :'.:l.:.~v,~: f1L: .. :' a.: .. Gl1.s z-..,_"'t'.r:Jp,. 

70- r.)_ti 1:t\ the: o;~u~1-.-.~·r,_t_i.~•r~ d:f" the f~J.ro.s nnC~ in arriv:1.ng s.t, the 
rH.t i.. i.i:.-!:S 1 P, M.r~J.....,.&rJ£t::r.1J.. PiJr'5_,t"~:>:-forr..if-PCj_t,j1:::,02&h Direct lnspect,lon or 
.:~~:Jr :?h.ot~_ ~·as p, ... eP'-~i::0d.. ·.Fti;1 r:u:m~::.l, prsse·~t,Cd ln .Appendix C» des­
c:ribes in detail th.e ch!t.rc:,~t..:r ur 7,;1ff. o!.:,serv&tiomr1E-_ .. 33 .and "the type of r::a.tings 
('lbtained.. l'l".1 ~.,ill~.} is 9rc.;sn-~ed a ~i:lLi!pls E~"L, vf !'lctes and ru.tings rJ~da 
01::1 ~<le su1',focV 6 psrfo:rm!im•~ . 

1;,_ Ret.J_n.t._l~"!;~-e<lur·t'.. I-.t.~C!l ,.f tte; "t.iJr(;.n gr::na1ps of f5J.Es (1.e .. j Flight D 
Spring Pro"~ril!ll~ ?li1.;L.t f) :.>_,:!~·..1s-7'." Progr,a.;:-:., r.J.id Fligbt, A Sr.ring and' Summe: Pro­
gt-a.m subj~1c:~:;1) -;:.~e :ratnd by ti:·,:. obru;.rv,3r~l6 .ar~-::o-zodinr- tn the fo1.J.011ing 
p.ro ~,3d;.1r e : 

§1~,iLJ . .,, Lnch phctc-g1:·h~l'-:t=,~ fli;~ht ~&H r-R.t.ed i.f!~t:pe:nC.-2nt.ly by tb;; two ob­
,ie11te:rs e.c.co'.1";."'t:! Lnt::; to iXt-e ro~ing rn.:;~thJ.d describoC obo\J'e and the 
!."€8t:l1 lng -th.~.;.'.,-J .p,_:.)rfi .• P':1d •:.wcL ;-oir::t c~rt-Jr.....-.a,11 ratings wrr,r-e ::)b­
tsjeit-:] .~a e~c:,_ SHb5c<:~. ··'.•):;J;:,,~ :r·:-~.t.:i!'";g3 r..re dosi,ryH:1.t.Prl as In~s­
;.)3T"a~~~"'lt.,r~2tin:iF_ :' ..... 

16 
A .. E.., 'iho:l!psvn~ UI1.i."t/"1'r~•ir,y r.~i' h:1:rtllsy.ivs.ni.;11 :mr.i E .. S .. Ewert_~ f0.:.-m-e:rly of 

Pm:-,i:p~ tJntY$rs.i ty end now at t,h.a Un.l ,ret r:i ty o:" P~1::msylvf1n:ta., were em.ployed as 
t11v t.w11 obsex-<11-sf•s.. !Je;:...ldes a ~b:rt .:,>::!l'iDd of flight !.neit~uct5on t\,r oriii:it,ta-­
f,j on p'.'.!l1J05e::t~ Thamp::-:o:nf 3.r.:. thr cr,\!r!-;t:; of 5vict.~.c,n re3ee.rch since lC,IJ}:, hse 
ha6 ccnsidsrable experi2nca l:1 c<·D't.,r·ol1-~t1 orr,cr1.-"B.t!;:~n of· pil~ts. of a r.ide 
r·~,.uge 'Jf flyint exr.,c;~ie;i~c, ~?l(i ilr,.C t<:t~-Ea1 an t~c't,iv~ pa:.. .. t in ti'te development 
c·_:- ~-h?. stf.llds:ra. :J..ights &.~':ri thr:. r:&;·l·,hc-68 of phtttogr·&pl-dc r~c;-;~rc!ing 1L.:eri in 
th.is b.Od other proja":t6~ 

F-.11-.?'!°,;i :r~ rJ 1 ti~!"!....1 :,n t~ "?.:J ..,_~.::uf'tl --:.,t _:---T:_yi~L: ~.t:'ll;' !'~ld. :-:,:iV"ete pilot ~t.t-··tu.:., 
ll'&S thoro·!.!t{hly f<.:.=dL~&.r wi 4 h. s 1",tldf'.r:t. ?i1.(:t. perfcrr:if..Ylce through his y;ork at 
Purdue rJr_:_i vt:n·s.i ty l::1 t.~~ (;r,:~c~· .. :d:.ion r1f t.'1~ training a.i.ds, 8 Patte::"'" and urun­
d~me;.1ta.is of bf-tsic fli~;h!- :,.i:,,.::3f;1~-v-2.r:;trr, 1;11·11"'.ilsh~d recent.LJ- b? tha National 
!t~a~'il--ch Counci1 -Jv~rti t-t-2~: t,o Sel~c t_u-:r\ l;.\1f1 Tr-~:..J.nir.::~.:; e:f Air~rttft Pilots., 



'tl1Jr£J-ct:t: 
:,600 Le!h 

3600 Ri~t.1 
Stall: 
Slip: 

Glide: 
Turns: 
Climb1· 
s & I,; 

Landing; 

Subj~\;~• No.,: 

Wing C•,n tro:~ ,. 
No~& C,:)f!trol, 

Directional Cont£'i)l~ 
Slip ~r Skid;; 

AH . .l t1.1d,o, 1 
Stir spea.i: 

Co~tr".!1sr 
stec,1 ti.on: 

RE.t.:..ng .\,fL~C; 
Ptt~1:h:.t1 0-L:. 

AlI•: 

Hro::~f) t 
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In order thf.t the distriL,itiona of' the ratings by the two ob­
aervGra might be cnmpcrs.blo, it >lae agreed, in ad'Vl\nce, that 
e.pproxi1112ctaly 25% of the Ba..'!lple should bs included in the A 
and C t-roups, :respecti srely, :!r, the case of th* three-poin'r, 
ratings, M'l tlwx uP'.J'~oximately 50% of the s;:mple should be 
in cl11d.~d Jn ths TT ;,.nd I. grmipA, respecti valy, in tl}e case of 
the two-poir:t rat!ugs. The ectutl distributions used were as 
foll<J1111!: 

~~foi.i,t Sc2!a ~o-f!!i!it Seal! 

h !?- f y !, 

Fligl:t D - n :;_9 7 17 1.6 Su·m.mer Grr,up ' 

Flight D - s lS 9 lB 18 Spring Group 

Flig;ht J, -· Spring 
~ 16 9 1~ 15 f-..nd 3u~rue!" Group ,, 

It, e.fte::- ,nn;,:C etlli.t:; ti-,e a,w.lysis of sl.l the flights in 
the .isroup being st:1Uted, an obse=:.rver found that the dist.l'"ibu­
tion of hi,:, r-at5x.gs dJ.ff~~reci fro~t the Epprapriste distr-1:t>utio?l 
( as gi von e.bt.:r•re) ~ ht> th~:J :-evie~ocl the ~ecc.rd~ of those sub­
ja•..!tt ~:b.osA ratil!r.;s h~ ccnside1·.:,d ,;doubtful" .P-lld forced hie 
f:h1al reting,i t·.1 coLf,w,a to the rec;1,>lr.ad dist!•ibutlc,n, 

Step 2, The p•o sets of ])1rle;m,cien" Ra tings I m;rs tI,en co!!!parad -.md 
a j::OPJPO§i t-e fi-"<~l ~1,':',t;ia,sd by 1o~.!!,__ana::.ysla of t:ie films 
.\!£!.L.1.oini re,ti_ug of ,.;;s,,s in which II discrepancy of rating 
..c::-:cU":re5 durL1g the !n<1~_:::,,~;1:..1r-:n'::. r~"-•J,ing J; atu~. by e.ssll!ld.::.ig that 
caeas. r~iven 1-:le:.--,ticc.:. :-btiz1g2 by the two obse1·'7ers in the 
a4f.i::&+'eut 1;at."-llli..~ wou:~_o ha.v~ recei~ed a similar re.ting 
o,~r·i~;g Jol.u t obsr.i7'·:rt-t5.o;·. ~ 

This ~t~µ r.a.3 .. _,i::k:eti ir1 -:irdcr to arrive at rs.tings which 
representeC:. th~ co:vbJ.ned jt~tl;qp,•,1'0 ,,f both observers. These 
Com110~~ te R-tl!n_,lf. ~~~:e ex;.;Q<.~tf?<l ~.o be more relia.ble than the 
Jnderfil!deint__~tr~_-! ,Jince -~~c-onslatencies· uf the individual 
obs~.rve'i .. WBre ))J'oiJgh,., t~ .... 1.12-ht artd corr':!cted v;flttn t:1a ob~ 
... =~ .... rnr•'• ..... ) ... t,...,,_ •• ; 11 n.i ,..._,., l V l'i ,._,,:.c_,_ •• ~ _: t·•~ ). ~l.C'..J ~ ,.._ 1., ~-., ~ 

17
This proc.eci.1.l"& of ha17..l:n~ -z;~Q obst.rvc:-.~~ !l's.kc 11tdepal'dent Judgments and 

then, in joint aessi0:r~~ t'·evif'J.~ the ~d1scr.ap~x,,t caseaff is e.nalogous to the 
~ethod of 11 ca:-.e st.ndy o~~ :t~J:-:<~.cz•c--c tly pioedic. b.'.t;. ea,-::isa" discussed i1.:u Horst, 
Paul (F;d.} The t;rfdict!.oY. of P9~"5c:.:::...l .. !0~fl!.£.;nt.. ~e-w !ork: Social Science 
3.eseEi.rl!h Cm.rncil, 1941:.. p. l-14-'I~ 
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Th& fligh·~-f> w~r-3 t.b.en .t£·--r:.1{~d indere7ld.ent.lJ by the t·Ro ob,~ 
servers and JJ1Q.f2!'.lld~n-i:. Ra.t.!KSJ-'.J:_~JX cbta.L,e<L. J}..1ri-':lg title re­
rating llh& ldetrtifi~J3tion n~1wter· of the .s;.1bjsct ,:as blocked 
out ,:,f the pro,;a!.!t.io~ field and the f'ilo-,v -1r·ere ;:,re~ented .in 
a r&ndom :i:•c!er. J.1denoadl.':1Jt,.Jl_E. U n~ .. U. '!VC!'llt O:Jta).nfld in ord"r 
to study the ccr.:.?i!.Si€ncy of ·the :indlvh~ual obser.,1-.:~I- Mtl L:: 
prov:tda s. .f.u:r..;-:,:-.ier· r..,.~1€!~.k en tb.1 co~:ii;a~"'ebi1.i ty of- r-r.tin{;~ gi->"on 
by different ,:;i:,servers, 

The two sets -;;f J2d•;;J?YUdfil1t. _r~t,.1:!h~Q... 11 ~e:r-~. t'f1,sn ~~orapare(J, "t.hs 
discre~,\t cs.G~s r~ ted j0L·!tJ:r, ~.nd :1 9..~~-m2~i t<? Rn.t,ina 11 q pre~­
pe.retl~ Comµositf P~~ t;ere ,.::i'Jf.kJ.i11_ed in ,1t"d8T' t 1:i dEt-cr~mi::13 
the rellabili t/ of the ?re,:iu~ s :-L~lfQOSi te Ra:t~Jn~~! end tc :pro­
vide furthe::c· da t,lt for· ~,he a~~igning of i':ins..l ra.tiLg:; t.o. thG 
suhf~t!te~ 

~...2.it 'l'he cA5es :in tthit~~:: ~ cE.sc:i.·e:1.:;".nC:.'/ o~cur.c~:1 b~·t, ... ;e.sn the ratlng 
give:1 in Ct,m~~tt-~ Ji~~!n..~.1 5!"l0. tfi,~.t gl;r~3n i·~z f2t~!!?Jrtte Rat~ 
ll wer1;;; then jgi.~! t,1 v :·1:nr,:"~i)11ed and. tlt~ f.":inaJ r-a ti..Jgs t termed 
Crlt~rionj:~tl~i_"'w"e:·~ :orep3.r-~d... Those fL"1tl rat.ir.:fr.1 t!.1us 
represent t!l':l rJ"';:r,bired jUd.b-m~,nt of twe o"tJsE:r~·et·3 tin tt,e [:~31!1 
of two ~etfJ of' b-1depefid~;u'!'. r& t,ir,g~ e,-,_c.11 an•J two joirr~ :-at i.c .. ~s 
of t,he dim'!r~.r:,~r1t C2.$6~ .. 

3too 6~ Th.a five .. •point. cct1L~ r;.'it£nES a:1n t.r.s 2i5ht s.ao::,ets l'J:~ i"ligt,t 
par.forrn~ee we~'~'. Ds0d t.o :·"'r.)T"r.J. J!.lJ....r-.h.t.,§~vrefl ~~ .... 4Jp13et ~Q.:t~A 
as follDW!lt 

l.. In.dgrw.nde..1t FJ.,~,gh;<SCo!'a .. ob~rC.i..111sU by auram; .. ng ·\.#he e:tgl:d~ 
aspect. :r-a~.:.ings !l~~-:J by s..11 observer nrl eaci~ s--..ibject. Tn.3 
beat possible :!CLJl0 wa:3 8 un-d the worst p~ssiblt1 was .(Ge 

2. ConrposJte_ 1i~l;lght_~5JJ.2':£, 0btaioed by suD'mJ.ng -t,he !ndek§~-· 
ent Flight. Sc,r~ t)f t.ne t,:.-.ro o~~3sr-vc•rs G!~ th.J ,v:.1.~e $Ub­
jet!t.. Th~ poeaiblt:. rt..."lt;~ i)f i:.1:.s sco?·Ef •~-xt~!id~d f'rG.il\ 16 
tu Bo. 

;;). Cr:\.te;:ion Flj.gr.t §g~, :;biA<iced lcy SUlwdng '0;16 tw..i C:<;_;~·· 
1?9:si ta :Fl!?il.t s~ore_s 0~ ·t.h•.'3 s-~ .. 1n~ subjac1~,y l'i,,, :pos~1ibJ e 
ra.."'lgo ext.rmded ?.r-o~tJ 3; i.-o J.60 ~ 

4~ .A!!.e!ct Bcoi~>' ,:,btainec~d 'by- ~um1al~!g tt,;;; ·t'01.a· :i:•H,til1g3 ot;, 

_!R;Ch .JlSpc;)i:, rer,:t!l ting f'.(·om ~-h~ in(inpcmderJ t .:.05.t.L:!g a:-c\ 
r-e-rH'ting by tho t.w.:; (ibGervers atrp~\r~ !;.~ly, i .e~, 'ih,~mravn 1 

I, Ews.rt ..i., '111<h;"!].J,_:i.:.-1:n II J Do~·· t r;:" This scoJ:::l ;.,,&1ged f1~ol!1 

4 tt} 20 .. 

IN SU?t\t.ARY; The: i-a:Ging prc~sclux--e • pJ>av l d~,d two r_•\j or types of ~nh.sures 
of pilot- p(,rf'orman-:le; 

l. Over-all ratin6~, c01Jpo,,ec' of tl,e th~·ee-pc,in·t c:•~al•~ 1u1d two-pcint 
scale ratings cf" the -;Jerforma.nei• us f1 w~ole, these ratings are 
term~d: 



a. Independent fu>tinr,a, when based on the ratings made by each 
, observer, wc1:0:!d.ng .tndeo.;nden tly. 

J;,. COlllP£Site Ra~in,n<, when resulting f'rorn the joint compax-ison 
·ot the two se-::~o of -~nd1,~pen,:h:!)J, fLitiQ.g,§ mcda by the ..-two ob­
seM:"ers. 

c,, £:ri!-erion lle.tM1£b when rGsu::.ting froru ths joint comparison 
of the two sets of Cqr,:g.::s:! te. Ra tin~ provided by the rating 
B..,jQ. re-rRtll:!;3 pcoc,3dure .. 

2.:i Scor·s:$, dcr i V:?d :.,.r· JID tf:r~ .. ~J.:va-yr)int. scale rat .tr4gs c-.n each of eight 
s.spcc~·~, vr rilo:~; ~[..r·?'".:.1n11:L!Ce, a3 fclJ.ows: 

.a.. Inder:er .. rie~,t Y.°l~ht Sco:t,3.S.1. obtr.tirto~l by :::mtmlng the elght aspect 
rs:tinga e.ssig,rnd by ~-n nb:;erv!lr d~ring hia independent rating 
of the p~r.f'o-.:J!::a!.!CC (,f fl g.i ven subje:::t .. 

b. pm~n2sJJ,3a,_F.t5.f"J:1.f, !'::ig_'E"'~.t obt:.inr .. d by .sultmling the !n~~ndent 
£].ight Scs.~f:~l riv-e:~ the ;;!-a..:L+;; eubject b~r the two observe1,.s .. 

c. Cri ter:7 .. on f'l . .:~c:'ll~.2~~, ;;bt~J.n!fid b,:,, SU1!lming the two Q!!!­
J}OSitA Flig1.1t Sco~~e~. of a gJ.vm~ subjoct .. 

d. ~.3uect Sc"rea.,_ ott<tined by sum"llng the four ratings of the 
same aspect., O.d~if,'ilt>d duriog che independent rating and re­
rating by the tw,l -observers, t1e95rately. 

The aboTa procedu ... ·n ttmR ::·c=iulte:i in tr .. e rollor.ing sets of ovex·-sll' 
.t't>it,~.n;:s a.,..!d score~ 0rJ ~_set. :3,..1~J2c1. 1n eE!ch; grn:Jp o:f flights: 

' lnde iJende:nt Rs.ting I, ... . 
2. Indep<?ndent Ratlni;; ·r 

... ' J. .;omt10.1ite Rating r. 
4, lnde;,enci.er, t ll.litln15 !I' 
5. Indep,..ndent En.tin;; Yl 

.,1-.,_,. 

6. Compor,it-c Eetinb -r·~ 
.t..i ,. 

?. Cr_i_ te~i:ir, .Rh ti.Pf. r) 

:;_,~-~-mpsc:o • 1. 
Er\'£_ <rt .. ~~ 

3-
'1I 1ou..ipson., 4, 
:::;;w~1.rt, . 5, 

&. 
"' , . 
i'.;~ ~ 

Scoree 

Independent l"light Score!, Thompson. 
Indapanaent Fllght Score I, Ewart. 
Compo3its Flight Scorer; 
Ir,d2pendent Flight Score II, Thompson .. 
:Gdepend~nt Flight Sc~re II, Ewart. 
Ccrr.poaite Flight Score II~ 
~rite~ion Flight Score. 
""'!ispec·C. Sco4"5S .. 
a. Wing Control S0ore. 
h. Nose Control Score. 
c. Directional Control Score, 
L,. Sl ip-.':lkid Score. 
a. AltHuds Score. 
f.'.. .Ail'S?eed Scure. 
g ~ -Go;\ tr.cl Coo.rdina ti,,n Sc.ore,, 
r~., Exacutiiol'\ of Maneuvers ec:ore .. • 

1/,, Relfo1l,ilit~ cf the Ove,·---s.~l ll:e.1.~. Th,,· ,·el.lnbllity of t!,.,, ov<!!r-all 
ratings '(lfas-;;;.~sured l~i ... ~:~,~i:1\~1; ·~(_; F?lgti.flr.anl'!~ tU'Hl exterJt of thG 
e,gr1;er:ient bot:~isieen t!le- var!•:•!J3 SB:~:; of ·;~tir~g!.'. ~m t,hi; sa.i:,e subjects .. 

i 



.Since t-he rating µro~edure pr-uvidcd '.f,.,. each e-ubject) ),.,-,:; D!d,:,i,endent 
Rs.tings by each of the two observt!rs m-.1d. t,·-.•o ~;ypa£:d.te R!..tinp:s, Vtd''ic-us 
inter-comparisons we:r.o posslbl~.. A1n~~ three g.ro1J;-s of .flights £ore etud~.c,d_j 
the f'indiqgs co'Jld be coru;"!:i:r~d ~~X--P!Il ~fi;q:.-le ~o se.~plt~ .,11 

1. Thrae-Point -Scal§..._~t-.~ DQ.t. P.i:'<0-.~ ~ c~m~JlU' isoziB b~~ tv-·er.n sets o!' 
thrae-ncint.. scal:e r:•. ting~ wert: :Db.dltl i,;y- :e; .. 1:Lnputln_g Chi.-Sql.Jfal'"e eod 
?-values tc detBrmine ttt1l ei,;niftcM,,e of ti1e associations and 
Coefficients of ,:!9I!]i.11geJJC?l9 sr.tl l~•~1~c~nt ?£.tad .idGnticaJ.1.Y t}o 
mea8U!'e the t:Xt.ent ~,t ae~!o-"emisnt~ 

a.. With tha e:v~ep-:--,ivn •Of tt:--1c cnt,pa:ri.<;..oHa in tbe Pli~ht D Sm:1.u1*1. ... 
Grou;,, a 97:',atlst1ca1J? ':d.,gy•tttrc!.r..t -::..s~c•clL.1:ion2C-~.!i~ found 
betwee!l !!'Efs of ,:,r, t .. ',r. gs on thi:: ~n.1iie Jd.:::. o ~s mhtlf,:, by'! 

(1) 

(3) 

The ~=e ob,~erv,,r during tvo ir.dP-p1md®nt ratings, c,.g., 
b~Jl~Ud£n(.~!:\ tiill:,)'...._JQ'2!!1.~\'..m vs, 1:ndepeudent Ra ting_ 
.II & Tl,,omps_on, 
Tua 0bsel""V~;t'S ~;f,r-k~.!lg i.td-9t)ende~tJy, f;,.g~ 1 lnciepend~n.! 
"•0 t1'.-1!1" r rl"bc':'l'i..,...~,...., ..... ~ .,.-.,,.J.·~ ... ~r.dt:1.""..,._ r?"""'1·n(':' T ,::,,,, • ..,r"' _.-._~ __ .u.r......,,<"J-.,._.:;',~.;!.i.-Y_~.:, ... .;;,. J •• ~ ~ ... r-i ... ~ • ... r ·:::.._ .. ~.',!!_':;'_· --:i-'1.A...l~ ... 

i"wo obser·li·ers 1~0!:·i:ing ~oln-::,1:,, ~ ... g_.."' .Q.o:mpgll!.~. ~tinh.-1 
vs. Y,21!2Q.?.i t.iL.a~cllil,; II,., -

b.. The QQmposi te Ri .. til!f.a.fi rt-t~de hy th-c t•~;o ·.'.'o t-c~rs iforki:1.g jointly 
were, ln gt-Htar-J.l:t m:.n:e l'elia;.;le Chan r"f:.tin&s made indepen .... 
dcntl,• by & singl\'l ,;i:,s;,r,cer. In "'nch fllght gz"<rnp, thA mG !0r 
Composite ,llati.l1g_ ,l v,,, f.OlJlJl.<JSj,te Ra ting :r;;; is "'" b..!.,;h er 
highc?r t.han fc,~- ss'.ly of i;l~"' .L!ldep,mdei,lj;...!l:,ting ·~0,cpa:"l.so1Js, 

1gAn analysis of ·t-he x·a.tirt,_;s i:;1.v~n t,7 i·'-ie twc llight D gi·oups has- h~e::! 
previously pr~sented "Lo the N,fa t.:.1JnE·1 R1sr-!l~·ch Cu: .. m,:,12. GoLwd t...t!:6 in s J:,re­
l.1.mlnary report. Be~~ Vlt...r:ler:, If.o S~, •?i·10·.:.pticr~j 11-< S,,.., <'iJld Ewart, Ea :!., 
An anµysls of photo;;;ro.p!li.;:: r-eccrrl.ri c !' ,:,,1_;L~t ·lerf.Jr·_ru,,.n~:;; Pat""t I~ The 
rali&bili ty of quglita. tive e-0 ~.i 1(:. tt,,-=; o.f :'15.i;h:. ~~~rforffi&.nce tl.;ri~'"•3ri rro!a 
i ti ,. ti - • • • • • - , - • • " - " r • , ' _ ns_pec on 0.1. mo ort ~:ino"tcg .. --~pt"s... .;Hnus.r;; 1 ':11-.!-., ~ ~ v:;py tl'1 con:~1 .. • .... ~e . ::. .... ea G J 

19r11e Contin,;ency Coefficients rwr'.: ~o,T!e<,t_c c''il, r,w,J::9r of categorie& 
and for class .L'r1dex aeco:t:·d~n.,: t~1 t..hi~ _pr<.h':~111_u,f-' d0.;;•~rJb0d in Guilford, J,. F~., 
P • ~-1 th d •,, v ' 1· " 'j ·' • B ' •• ' ·a·<. 3 ··•t sycnomew C me O Bo .i.'jew ~•:).~~, -~Ce!'"a.l:-~ .';,....;.), ·J-or; ~~o~ ~ ~Sln .. , J.1Ju, PP• - ;, -
.360. In Table I both t~e un.~o ·' .. ~f·c4.ed. { uncG) { .. a-:!. ,:-.. _,L•:·ec c~ d (!uC) c,1effic;i ~niJt­
are presented. 

20using o P-value of ( .. :)5 ~s t 1e t:ri tcrir'c,. Actu,:1lJ,y ~ 11 of thG ] '? ccim­
parisona resulted ir, :?-valu~s less thw, ,01, a .~11e which indicce.t-e.1 that 
the ob13erved asscci,;. tion wol.l:'.d ;:,,Jcur '::,;,r cl"'2:t10, le s" thl:.tl c,ne time in 100, 



Ba 

B 
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The percent§ ll§~ for Flight D Spring and Flight 
D Suramer Groups ,ral·e 331 and 76'{-, 1·espectlvely. 

c. T:,e t.wo obs2I',ers w::iem r'!,t,iilg ~ndependently agreed es well with 
e:.ch other &s v;lth thanrnelves, as shown by the folJ.owing 
com;.,~:.rJ.sot11.i 

Q.Qill.P.!~ Flir}:t A "P"ligh'C. !} Flight D Averag,1 

tween 

t:uee.:a 
SEme 

Sp~"'h:ig Sum.mer 
I II I Il I Il 

two obcervs::-8 "'1 ,_ 68 58 72 67 4f, 63.6 

ratings by tJ:a 62 62 6~; ·;:; 67 5'l 65.1 
observar 

s.- 1:'l!-s t~rite:r.ivn 1-ktj ,.~~~ mEJy (}U.i te pcasibly bG considered c..e even 
r.wre reliable ti11,.r, the Crnm~§i.te_ ReJ;ings sines t'ie Crited._Q,~ 
R.aj;i~ ~ue J--s.sed or. an ~.d,.,i+-im,s.l revi~w of those fev: cas~s 
rate~ diff'eren tly in (k,l!1P..£:.,H "'~ R,m'l_.g_! and .Q_qmp,9.fil,~_J'~tj,'JLll. 
'flie ~lt~i tSt£1QI1 ... ~~t)~ r'2pre2,:nt fin.al rs.tings obtained from a 
(!&rr:::'1.1: ,J'l.siftingw pr•Jees~ ::~ Vih:tch t~o observers chacke:id each 
s,t}Jc,:>l 3 inde:;1f..ric:ont re.tings &.c~d in which the joint, ratfog:1 of 
tfle t'tfc, 0Ji:c1·vcr.:. t.'"Gre thGD. ::.hec~zd by a joiut re--ratir..gv-

2. l!!£.-P~int 3rsle (!J-!J... f(i,t:!.2:i"• Tre rr,liability ·with which the r&ters 
dividfid th,; groi.:ps in to uppc: a,;c! 1-:w:ar half {rJ-1 Ratings) wes 
determint'id hy cum;v,t:lng ;,Jh:l, .. S;,_1ia.:.rf: and P-values to ter.t the sig•­
nifican\!e of t~~- .~z suc.:i atian bc.ttr-9:tn c:e t.s of ra tines, end tetra­
choric ;:> 1 s &r.d 1'1oi·crnt R.~tad !dsntfor,lly to meas'.lre the e;.'!;_c.!_ll 
of s.g?:""o"Cm,::ot .. 

The r0s,Jl':,S f.l'B pt·t:d?..l~i~d in T~jt~l'":)?~_ Rel:1§.bil'.!.t.y of' tl1e Cver--.All 
~£: ?!'!2-::~_n.:tJ;·C<" 12~ _(P-LL.ij!l..:~J.ri,r;~ i J-11aJ ysls of TabJ B ~ 7 r.:stia l?, 
r-ev·eals i:ho follcwinI{:. 

6.. ~fith ·t::1e ~:.:..l~vptl~)n c..~"" t>c. :t}+;~:-.£..---t·at~-:r co:npe.rlscms of i1llght Ar 
n. st.-;.tJ.o~i,·~a l1y cii;~)1fier.nt n~:.:t1cihtion was fo~]nd betweon 
th~ ~cir lou:.~ ::ir:J.iI':i lif re.t,2.PfS"' rl,<Te.lite of' the 15 obtu!n~d P-
un: ... t~f~~ i"'J're l..::s~ the.,; ~Cl., 

b.. A:ta co'?lt.,:-u~tei:'l v,i tr. t',1e t;_!Ctk-~p.::i'!"/t.. seal~ ratiugs, thri two-
1 lo~.;J-.i.., s,::Ei.lt? .C~!::.fil:9...::<-..:lt•t.B~t~lr.2 W8t'e 112.t f'ou1d to b,3 consta-• 
t1::tJL~y ~10X·I! x•8l5.ubJ.e t,i!c'.<'.: t2e ~~pdent Y..:atin@o The 
t6t:{'nf',fln!'"i ~~ r '.! a ~t_cl i 3~--::-.::~i; L~ !c1 .. ~~t!cal cf "!',he- ComJ?!si te 
tr~.t..1!1£: co~•:r1-~~ .. i.:---:·:,~1r.· ~\::11 G-;'1).~:~6J ½y Indeuendent Ratin~ com­
pa.:tif..ors '!::,: FJ ii?b.'i: A [l.tlC' y l.tg!:.i ':) SlHJJt:er. Group and e:-t­
~cerl-vl J_n ~-,n-; F"Ligf;·t. D .Sf'·'•/lti] lrl",c."lnp cowp;a,risons, 



:f:.AEi.::: 1 

R"€LI>.:J1_1l"./i t;"P :tHE. J~,:~:}_--J.L1: HJ,. f:t~:Gf',,.,-'J:';-t~tSI-PCfl:~t R-~.~L~ 
LL, l' ,, Cl DA'Il1~GS 

ti"; .1.f 
..,, ;, Perc~nt 

!l.!s!:!~ Comparlac,n M~<ie .... :~~t;~ r .. ~..-, f_ ~2,i;Q ~ jdent,ic~l 

A C ou;po s1 tai Re.ting I ·;u: 1' C•'.)'~l)t1Ei t,:, 
I 01 Rating II 

,, , 
2(} .. 6,~ .61 .75 (,8 CJl., ,, -

Spring 
Independent, ltat-:1.ng I, '1'hcmpi~Qn ~·~) , 

and r11depf'ndent .,1etbg I, E'#a.::·t j/j. l'L93 ;- .. en ~61 .74 n ·-
St•\'l:ne::- lndepe~del'.lt Re.ting u, '_fi'J .".' ·n:::: ::JO~ v.:~ .. 

Independent Ret.11,g II, Eu<..:r~ 1 ' ~(),£ '.,-
,, ,, .61 .75 6~ ~'2) ,;,.,_~,l:.1. 

Group 
lndep0ndent Ratfr,g J, T'u.mntaon .... ~-

-(_0~01 Independent Rating 11, Th1~zr.1p:.'"J'Jn .34 ~ ..... 2:7 .55 ,c,J 62 
, . 

1ndsf,er-dent Rating 1, [wa.r;,,; VS,, 

' lndeymd~nt a8tin;?; II, !1'1:1.1rt Ji, l''/"J35 (,01 ,,59 .7]. 62 

D Comy;r.aite R&ting I va, Ccmp·.cai ts 
(,01 R,1.t1lng II 36 42 .. ~:~ -.73 .95 g.3 

Spr.ing 
Inde,;,enrlent Rating I, Th·,w ,7::10.n 1;-, 1"3" 

(o~o:~ Gl'C'.!p Independent Ra+-ing l, t'-tial·"i:-
_.,,, 

110122 -49 ,54 58 j,J 

' 
Indepeud'2m t Ra tir,g :n, Thoropscl:l '1'8:9 

Independent Rat.ing rr, E~:ar t. .% ,.,~ -=ii <.01 l;65 .S:2 7:1. "-"-' ~....--

Independent Rating I, '.Ph :::,mp.e, .. m "!-3 .. 

Indepeuden t Rat.ilig II, 'fhGtti!)S•.'.'.,~1 '" 20.00 
f 

.1:,0 .73 67 .N {..;r;l 

Independent Rating !, !ws,rt vs. 
Independent Tiating u, Ew.,:,,rt .36 J?..!'::} (~01 .69 088 75 

D Comp<>elte P.ating l vs. Cc:nposi t-, 
Rating Il 3) :,C':l.97 <r,• .. -68 .86 76 " • •J. 

Summei.-· 
!ndispendent RRM.ng I, 'l'hoa.p3cn V::1,, 

/ o· Gl""CUp Indep,-,;;nde~t Rstiue; I, Em,:--t 33 19.03 t' o7~. 67 , ... _,~: .• L 

Indepe~d,sn t Ratinz IJ, Thcro_pson vs. 
lnder,snden t P.ati:cg II, Ew,srt -, ,. ?4 l ~o) '"O .. ,37 ~25 ' ' .. 1., ,JG,-• ,<I:) ' ..,a=, J;,.'..J 

', . 
lndcp&r,dent Rating ~ '.r-ho~pson VS, i, 

Ir.dependent Rl'.ting II, Thom~flo~ ,3 19.73 <'.;01 .61 , 75 67 

Indepacdent, Re.ting I, Ewart. vs. 
33 9,43.(.10).05 ,49 58 Ir.dependent Rating II, Ewart .47 

' . 



.\ Composita ltatL~f; : ,, .. C:oll'pc:.sit,c 
R1c.tini; n 

Spring 
Independent R"' ting I, l'hom,,vm vi;. 

a.nd Indepe,~dent Rating 1, Evt,0 rt 

SulJ'l..mer Indep,sndant ?..B~lng II, '!'n~.-i.!t~~o!J V!:➔ • 

!ndepe;1derl; fa,t, .. n~ II, l':wurt 
G::-oup 

Indepe!Jd~nt Re. tlng I, 1rh.::i~pih?n VE,. 

Indt!penr1M.t. Rhti-,z IIJ T::ompsc:o; 

:[Ddep.&J:adent Ra ting X ~ E't1ti J. t, v~ ~ 
lndeperidemt Eating II, ~>-,;;.r·~ 

U Composit~ Ratlne I vs, Co.11µ0&1te 
&.ting II 

Spring 
Ind&pendent, .R.at.inr~ .f. 1 'I·}~c~p.e•.Jn v::.1. 

Group Indepp·,1d€ot :>.,,ting 1_, '.':w.1rt 

lndependeu t, Ra Ung II, '."hor.;p3o,~ ·n ., 
I1,dept111<lant Ratiug ::::.:, Ew~rt 

lndapO?~.:I 1t1 t Rai;ir;g ). , '.tho!Lpson vs. 
Ind&pe,;1<lent l\uting U, '!ll'l:npson 

IudepeDi:el!t Fl.s. tl:15: 1, E\°!f>rt- vs., 
lndepm1dent Rating H, E,mr·t 

D ,'"}ompo:si tl'3 Rating r "IF}., Co.111p;)Bi te 
R<tting n 

XndopAncant R~ting I a Ti10T,;,,;,m va. 
G-..,oup Indep~nderrt Re ting r v En,r t 

Indepeu:lsan ~ Ra tine: n ,, ~ho.:i,;iso:c ·, 3 .. 

I.adop~"Vldofft Ra tj ug I1, l?.i~ !..:~·t 

Independent F:.eth1g I, 'i'hc-mpsim vs. 
Indepuident Ra.ting II, Toan:ps:on 

Indapandent !w.ting r, Ewart ~s. 
Independent Rating II, Ewbrt 

~o. u? 
.:~rtruL 

34 

34 

34 

34 

34 

36 

)3 

33 

33 

5,,70 

l.lvl2 

1Ll2 

::..6.0'J 

ll .. 12 

13.'70 

15.68 

13.70 

l 

(.01 

~l~.0:3 

(:l~O; 

(.01 

(.01 

(-01 

.,73 

.54 

• '73 

,77 

.77 

,37 

.37 

7,, . ' 

.. 84 

Percent 
JdEJdtic~); 

7c 

7f 

6'.'l 

8) 

33 

S8 

76 

82 



c* 'fh1~ t~~ :r;.Lte·i:-B ~.rh~n r,:t-,Jit:.~ .-1...c.deµe-l'ldently l!g:r,ced aa ,-,;~11 with 
each -c.t.hf~l" HS w:tth t.~•~.:~a5~J;;~~a ~s abown by tt3 i'ollolli·:1.ng com­
par:t3m,,;: 

lletween ratinga by 
the same rs:t,~r .. 

Yl.!~~1t ,. .,, 

., l'I 
'11 '76 

65 

~l te-,h1. •• I1l!ght ti 
i;tr.r-irg 2U!PU!•!ir 

r .U I n ~, .~ l:s_j !"S 8!3 

SJ 76 

d. l!ei ther .,[ the t"o ra i;&:".3 "" ~ cc,13isti,?Jtly l!"Ol'l.'I rel icl:"lo then 
the, other, • 

e. As shoon by tb,a teue'o:c.<1!'i~ .t'' s "mi Percent l'.etod ldenti.c1iliy, 
the tw1J-point, scale ra trngs :.>~: flj ght A w,~re lens raUs.ble, in 
gener!J.J, than t.;ioef. of ';re.,, F:U.gM D groupf.l, 

3, AI!Alysil! of ~]'.'site PcliXlil::'> ,~t,d Criterion Rut:tngs, '!.'he high rola­
tionship b;;+,ween the f2!i!29Jlj te .. J'ill tll:lli.!Ll Lnd ll c,,o:ld possl::ily bo due 
to the fact thet the ratlngs c,f c.,e ,,1· tbe two obJel'">'e'·s Ulldul:;, influ­
enced the .QQ!lll2mte . .BP...!JJJS, To de~,e:,:-:;d.ll<J .rh.ei'-hor this acb.ially 0001.1r•­

:-ed, compor-i,90:ns 'Rt:>r8 mc.da t-~t.11eP..:.1 th~ thl"'~e--po.tnt seal~ P-deptt.'1.den;t 
l!El.M,!!K§ aml the ap:9r.:,p~·1" tu !,';,ll!)l,t;S,J!Ll.J.:.Llif.!tlng. The3a c,::,,np,.'criawna are 
pre sen te:i in 7!= ... bl 9 3 9 ~UI<;~ :t.rJ .. 

a. Ana J.:'5:<B ,)f' 'l'.,ble ..i X-8'-'&"1:, th;, t the J/2.cl~·Ptil1denj~gfl mild@ 
l:y 1:hc-rap~cn f!.(JT·u .. ci ~12..ghtly· ~.,t1tte:r wi.th the ,Co.m.nosite. Ra'f•~~~1.;: 
the.n cl.id tho:<si ,c&ce oy Ef.&rt. Tint the <liffa,·ence wee rala­
tiv,sl.,< ~Jight, .\:;; indk,,.t.ed OJ t.'19 f'o1101S.ln,; t,,buh.tirm1 

l 
Independent Rae-fog, 

ThompiJOn 
\'ll, '38 

Cornpoaito Rathig 

Jndeper.dant R~.t.iY;:t:- .%1<1rt 

VA, '.1(; 

Cc,mposita Rt,ti·'lJ 

n 

85 

?6 

Flight D 
:Jpr ing G:~o:.1p 

I II 

78 ;>,9 

'?? a:~ 

?light D 
S11ir.J1er Group 

:r "!! 

?O 



b., .A sil!lilhr t;,pa of t.v.::1y~~is 1t·r1,e: !fi&c~c "t.-:) d.ete!'t.l:ce ~l:.ethe~ the 
J;oq,_i,gstfo F.~t:1,pg_,l and (tC:)!:iliillJJ:.~_:1§.t.t:;:itt !'.l; contributed ~D­
:.:1141.iBlly to t,hs fb~al ra ti!~g {ftli~-3,~J-l~) ~ The exte!lt 
of a.greeme,1t t~twe0n ~he QQJ:I?.S'-'ita. &.tlngs and tl-,9 Ql;_~teriQD 
.f!2~,_ng is gl "''" ic1 '.1'!i::>la J. EY~'lruinc.tirin oi' the table revea.le 
that t::ca Cm.11•:,s l t'i .... t~tin1sn n were in hit;her e.greament with 
tr.a Cri t.o:ri,:n !1Ptini::;g tlw;c :~m·e the f2lfilL03i te Rn t.i!IB§ Is ~II 
fr:~llmt3t 

C C!:'tl; e rfi l tc fu:.. t L.1;~ I 
va. 

(;1·.i te~ion 11ating 

C·'.:llill.JOf:d:~e ~ting !l 
·J B" 

G1•i te:ricm P..e.ting 

Fl.igh~ D 
8pr1ng G:::-cup 

89 

94 

Flight D 
3·~111.'ller Group 

94 

'£}1a diffure;:~c::,a!' thm1t71. c:isz:si,staut in c'lirsct!on are r·olatively 
s1;..a.ll P.l;1d b0th .GonF~-'S~.!,c J"':P-.·~J:.llit§. egr~-9 hlzhly te"i~h the Jr!~,_'#1 
P,e.i;.l.~gs. 'ft,,;, fact ~-h1ct t:i.e .Q_o.,;p.1nit-(l.J,!1tillgk! do not agree 
Jl:f!!:1'<-:£tl.l'. ir.Hh ei,ch o Lhe:or or ll'i th the f,:?.·1 t,n·ion P.atings, h01;0vfl" 
suggest., th~ ,a):i;e of t,1e re--rat.lcg p-r,,ceduro which pro'llded a 
co..-:i-;,lete n:nci ind.•)psrd.ent ~l3 ..... :~bt:ck bsfor-e the Cr_iterion Ratirw~ 
ware ass1£Y!i..·'.l!I 

IN SUit:.\J\.P..1: ComP'-':rismw bet,,w.m '..,1>J variolls satu .~f over-all ratings 
prosrldts1 by the r.:.tine p!·o~e,:':ura ;r,.;,.,ealf:d thct, in gGue,.·al, the Composi~ 
Rat.in@ WAre more raliab.l,,; t~Dn t~w I!]j.f-1t;?~rlantj{~tl.1;g~ and that the three•• 
~:mint .uc.lila ra C.ir:gs wer·-e St•r~(.;.n·ha "t- f1Jp~:,.to-~~ tc, t.h.~ tr~o-9oint ace.le re. tlngs ~ 
The Criterion Ratill,gj ba~e0 r,n lli~ ndditir,~a). rc:view of the casell'. rated dif­
ferently i-c _Co'll;JoSit'! flatl<1'l£:._ I and C,;r9nc1.'- te RR tiru:; !I, may ba considered 
suffic:l..e:atly rcli~ .. blc for t.:.::-s af.: ~~:ri t~l--~ 1.)-:l dn tt:... 'I'he :results were fairly 
coosistent for t}.1a tr..ree !if...D~J.0~ of subje~tz Pse-:L 

3. l'.eH,,Ji.PJ. ty of j_he_Fl.:l£p t _ Sc0i:.2£. ;%1 l~;., nil.i-.bLi ~Y of' the variollS 
;ll'HttPJ. Scores r;tcf, dct<>i·ml.r;"'d !',m,1 a st::lc.'y of L:,o 1'1Jeht, Scores obta.illed 
by JJ of the 31, subje=t;; :2:2 foi· -:,0;1om bct.h Flight A a:.d Flight D rscox-ds 
r.ere uVli.il>cble. ~lo.~ rc~1•lte -~,~-e thua b,,.sod 'J,JO'J " grotr;:i of 33 flights 

2J""'"'e +r,,_a•·-_s,c,t f " "'li ' ~ " J l i l d d i t· ' - b d .a..u.~ ... _ uu:_"""'.., 0 'tit.!.6 ~~,_g_Qf£,~ Cr: .. y R J1::'! t'i '~ .C ne l'...a.a.u O .y 
of t.J-,iD report sine.a tha;'.' al's the ones ,_i;;ed for er J. teri· ,n purposes. An ex­
tsn.sive a.YJ.alyaia of th"' l.Bf'!\'.G.i..§<:'.~..fil! •ms e}_oo n:ade a::io. is described in u 
~ttnched Supplemental Report. 

22one of the t11<0 raters f1dled to assign aspect ratings fer the Flight 
D of the omitted ca.ea. 
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REUTIONS!:IP.S B~,'rl/Ji:!:~ Sf;'ts OF 07ER-ALl., RA'.rniGS--f!l'..REE-ro!NT SC,tL."e 
(.A ,B,C RATING&) 

FJ.jght 

A InJependeo~ Pa t-1~~:t 1 9 ir;u_,~9.::on 
vs,, Corisp:..•n.i te f;a.t.i'!Jg ; 

Spring 
Independe:r.1 t, Rat t-cig I, Ew-tu~t v 2:,. 

t.nd Co,npoui ta Re. t.ttg I 

Summer Indep-l,n,fon·~ !kd,·<ng I!, ·rt,,,m;isor; 

Group 
vs. Co;,ips,si. te P.a ti.ne :rr. 

Indepentl,31.rt Ra t~:.ng 1l, r~:2\"t vs~ 
ComponJ. ':,a Ra tir-ig IJ: 

Compoelt'.'l R.atln;: I VJ. Jrit~:rin:u 
Rating 

Gornpo3f te R..:-1 ting- 11 v:::, Cri iie.rJ.on 

No. of 
{~as~-8 --
34 

.ll. 

l!llting 34 

n lndep~r;r:~mt Re.ting I, Ti-i,:11!lps.o.n 
'VSo Ccmposite P.atil:g J 36 

Spring 
Independer. t Ra til' g I, .£,-1ai:t Vlh 

Group Comp'.>5ite Rating 1 )'', 

Indapandett Rating 1.r., Th{)rops10·~ 
vs .. Coupoeit;, F.A";;ir1g I1 36 

Indepe,"ldant Rating n, :'x,art vs .. 
CompoeH..e Rat-tnz !1 36 

Composite Hatb:J 1 V3, Critericn 
Ratj_ng 36 

Coil!posite l'kt.i;.g H va,, Critsri,01a 
Rating '3l 

35.25 (.C'l ,. 

32,39(01 

32-')9 (.01 

50.22 (01 

1.1 • .1.s (.01 

';io ··2 /0' . .,,:.;, \· ..,. 

/ 
61.00 \·Cl 

' 

:n 

.69 

,.C:9 

~' • 10 

,//3 

.. 76 

/79 

Percent 
Jda'ltk.tll 

38 

!.12 

82 

78 

713 

89 

t1:3 

89 

94 



T.AJJLZ 3 ( cent) 

N;:,. of z.: Percent 
Fll,ght .9.E.ra.>lar J£_?£_}Aade Ca.~ P unc.C Identical 

D Indepc,r.dent Fla tins 1, ?hcJlpson 
'\·s .. Ccl!Iposi te fa_ ti,1g I 33 L,4.61 (.01 .76 88 

Summer 
Independellt r-t..at, ~ 1, 1:.ra::-t v·s. 

(.01 Group Com;ioaite aat.:, I 33 ;1 •. 71 .72 82 

Independ,mt Ra';.in;__ II, '!'lvimpscm 

101 vs. Composite P.nting 'T 33 27.l~ .67 76 J,~ 

Independ'3r,t Rating Ill) E~·e ... i•t", VS, 

Compcnite Ratlnr II .'33 19,S6 101 .61 70 

Composite FJ,ting r vs. C.·i forlc,n 
Ratfog 33 35.61. ~01 . 72 82 

Composits Rll.ting II VS11 C:dterion 
(01 Rating ~.3 54.99 ,79 94 

RELIAE E,ITY c,,· .i'8E FJ.IGllT SCORES 

Composite Flight ~~ccic:t•a '\ .rs,, C1Jm;-ost tFJ 

Fllght SJora II 

Independent Flight :::.cor~~ r}] '!·~-:f,L:J:1D:;n ~,-5" 

Independent PU;_;hb Seo~•,-, I, c.~e.rt 

Ir .. dapeod~nt. F'JJ.ght Score JI~, !'.h•-:,r:1:Js..-h! v-.;3,, 
Independent Flight S~,::c,o II, E·,.,crt 

Indep&nctent Flight 3eor~- :; ~ \·[~-:,'J]r::,Jo::1 ·rb ~ 

Independent "?'l~.!:_-)1t .Sc•Jr·.::i :1:1, T~1c,rn11sc•:~j 

Independent Flight, .. -:,;or ~-t :.. !~>.iisz-\. v~ ~ 
Independent Ylif;h~-. D~-s)r·~1 ·.:I)' ~ti.i'I'.' r, 

Cr:lterion Scores (S~.i~;~,::~~~1 --:~·cc,.'!~·: 
(based on Corap. I, ,'oc-1p n; 

. 'T7 

.. 59 

' /2 

.65 

Flight D 
..lli.• 33) 
' S:-:!J!:. 

,73 



duriug Stat l A and )3 flight:: HvJC'.,,.,x -~7.f.:J~~ n' -~,h~ l':{Utj~c te bsf:-:{g th-'8 Ba.th.t 

in both fl; 5ht~. 

l. ,13.]J ;.istieal 'rreatmeut_~L-t!"-,,e.J".liB,;dt_§~l?tth, 

a, The ,·elilfbHi ty of tr1e 1Q,iru&.Ji!;:3:til 111m l!l.<.1asm·ed by cO!:lputing 
Pearsonian r • e IU'l,1rig th." va.!'i,~ue Eot::i of M:c,ras provided by the 
rating procedr..re .• Il::e ,;c: Jf.~i'.:ie,.1 bi of cor,•,) I\ ticn o.re prei,en ted 
in Table 4. page~~-

b. The• atatlsticel S'!:!;;!!if'icance of t,he cbtsir,ed correlation co­
efficients can ea.,ily bectete::'~ln~d by applyL~g the wtn tost. 
Since all the corn,1a tl.,r,iJ 'l'!l':a based upon the Sllme R, the 
value of a cooffi;!ient required fol' slgnificMce at the l'.I 
level '!'as ·tead from IU1 app1·op·di!. te tabla. 23 In this case, th.a 
N is 33 and th., mini.mu!:! ooef.'f'folent l"'f.quired for sit"llificance 
at the 1% level :l.3 .41,3, 

c •. The d,rterminli.tion ei' the il.Lgnifioa.nc,1o of .!!!,ffe;~ences '1,W!,ti co­
efficients, bovever, is ~ade difficult due to the fact tbs.t the 
coefficients Bre baaed on the aa,'!le population and are thus ¥1te,t~ 
correlated. The ord.lna:cy eritic!ll re1;1o base:i upon the standard 
error of the difference betwe~n r•a {or bebre~n Fisher's s_equi'!!ll.­
lenta) may not rev£cel sif.!Ji.fkent dif'i'e:cerwas c'lince t.he standard 
Prror .-Ul be cver--estinu, t,e'.l, 

d. Since the ,Cri tlj,l.'jQ!'!_.D,.l,:~J,.Jl.c,,i.-e~ ara the .l\!!l of the two Comeosj, ta 
FJ,ight §,core'!, the :relfat-llity of thl'I Cdj,erfg_q1J.ig!ri'. §core11 cau 
be estimat;ed by th.,i, &ppl.ic,,t1an of thli Speal'lllan-ErO'lm Prophecy 
Fonula21. to the correlation coeftic1nrt obtained bet.we&?! Compgalte 
J'light Score I ll?ld .Q~a;;ite Fl1£.bUccrc ll• fh,, latter are 
essentially equiv&lant halves of the Crite;;:i9,1 Flight srn since 
they r1:ault from an inde?endent re-rating procedure, 

An erapirict.l test c,t this procedure wa;; made by compr,ring the 
correlation .!,c;tually. obt.;:Jpe<l bet:weel'.l !l£,:::rcosit!!_E:J.ight Scw-1 
and Comgosite Fl..!J:'J::;j)_Sco,re li and thet which would have bean pre-· 
dieted fro~ appljing the S-B forwls to the a111:rage of the four 
~oeffioients obt0lned between pairs of Ipd@gendent Flight Scgs, 
as given in Table /, and. 1·eprodl!e~ belmu 

24.ouilford, J. P. Psychomei;rf<' ;;;atl}.29.11, New York1 MeGraw--lH.ll Company, 
Inc., 19:;6., p. 419, Fol'1!l1lla 196. 
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Flight A Flight D 
Compar;l.son r Ave, r Ave,, 

Independent Flight Score !, Thompson 
vs. Independent Flight Score I, Errart .59 ,58 

Independent Flight Cc ore II, Thompson 
vs. Independent Flight Score 11, Ewart .72 .73 

Independent Flight Score I, Thompson vs. 
Independent Flight Score 11, Thompson .67 ,75 

Independent Flight Score I, Ewart vs. 
Independent Flight Score II, Ewart .65 .658 .72 ,695 

Composite Flight Score I vs. 
Conposite Flight Scorc·rr 

l. As predicted from a,verage .79 

2. Reliability of the Flight Scores ,('.rabltL~). 

a. All the coefficients are statistically significant since they lll'e 
abo~·e .1+43, the minimum va2.ue required for significance at the 

b. 

d. 

1% level With RD N of 33-

The Comj!osite Flight. Sco,,.en (based upon the sum of two Independent 
Flight Scores) show higher reliability coefficients than do the , 
Independent F;Light Scoz,es. The C.:o.,iposite I vs. Composite II Flight 
Scor~s for FJi,,hts ,~ aud )) are .77 and .!:'14 reepeetively. 

'rhe agreement ,betw~ rat,wu ('l'hompson va. Ewart) ia, in gener.al, 
approxirnc+s,J.y eq:ial to t.11c:t o1::it.&ined when scores of the same raw 
are compured,, 

The reliability s:oei'ficients for Flights 4 and Dare quite sil!lilar 
in value, 

The Spearman-B~mn1 coefficients for the Criterion Flight Scores 
are .87 and .91 for Flight A 19.Ud Flight D, respectively. From 
thege estimates, the reliability of the Criterion Flight Scores 
can be conside,•ed as sufffoiently high fo:t' the purposes of this , 
investigation. 

IN SUMi'l!ARY: Flight Scores were obtained by Slllilll!ing the five-point scale 
ratings on sight aspec'l:o of flight ;:,erfo1'11l8'ace. Statistically :.ig1iificant agree­
ment was found between the varlau~ sets of Flight Scorea, llnd t.l'1e reliability 
of the Criterion Flight Scores was est1.m,ited as approximately .90 on the basis 
of two flights (Flight A and 'Flight D) of a group of 3,3 subjects. 

>ft -~-.,, 
:;,;r 

-,, '} 
., - j 

,, ·.;_c 
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c;;!, 



tf :::;,t:•; "I',:::~";·tJ;\:~ ,'· ::_ -, 
-f~§{' 
}~{~­
:;/. :-_ .­
'~--,}'/.· 

COltPillSOlll OF CH.lTEltlON i"LlG,~r :JC-J?.Et> -1,ND CP.l'.l.'EPJ.uN HATINiJ:3 

A, .IPtercorrela tion >'f _the h--0 Mcasur,,i;_ o! __ Fl~e.rf'orroance. The relation­
'lfhip bet~een the C::-iterlon_~lig~t, E'-cor·e:J and -~.he Crj;ter:lon Ratin~ was studied 

- • in order to determirie the extent. of ,.gi·es:me1,t between ecores r,btained by merely 
.,.·,.·'.·"summing the sets of' aspect ratings ;.iade ir:d8pendentl,• by the two observers and 
if- ,the <:>ver-•all ratings rep:re.ientiog tt.e cm1.bi'Qed a'fid im;er,scting .)ud&,inents of th& 
~--. ••. tvo observers j_n a ,Joint rr..ting _or-oeedure.2; 

_, 
~ ... _ - . -.. 
::_:. 

The comparisons were made ir. ·,,uo we.ya, (:i.) by colkr,uting biserial correla­
tion coefficients between the tllo bets cf mcae11res and (2) by comparing the 

. distributions of CL:i,te,::iJm Flj,jJ:,·t s,~or_es_of th,; sub-groups classified according 
·_t() CJ.'.iterion_J\~~- • • 

Three bi;,e:rial eoefffoient.s vrnre ccruputc..d for each comparison1 fµ-st, 
with the ;;;roup aµ2.it info upper 75'/,, Lry:>1ar 25% (A 011d B vs C Ratings); 
ascend, lfith the grrmp split- appJ'.'O:){imatoly in heJ.f' (U vs. L Ratings); 
and ·third, with the group split tn':.o Up?er 25%, Lower '15% (A vs. Band 
C Rati.."lgs) .. This was done in c .. ·der k reveal any tendency for the 
seorea to differentiate unequally at varic,us points in the distribution. 
T'J.'.l M 9er:l.a1 :r' ~ ,1bt,,_b8d j n th,> co•ni -Rr.tsur.s ar,, al.' foJ.lowll 1 

'.E,light Jl 

(A+B)vs.(CJ D ve. L (!)vs. (ll-Hl) (A+B)va.{C) IJ va. L {A)vs. (B+C) 

24 ., 9 17 -- 1.6 9 24 918-158 

,88 .95 1.00 .89 1.00 

.2. l'lhen the dist:-ibutlone of Cr1teriQrLF1~&1'~..§!!or~ of the groups cle.ssi­
fied according to the Cr.it-sr\2,tt.Rat\M.@. aro etildied the following data 
are ob~inod1 

25 
Since the Critel':l.on Flight Scoi,:-~'? were obtained on only 33 cases, selec-

ted from both Spring snd Summer Groaps, .9.!·iterion Ratings for P'light Ii for this 
' __ . composite group had to be obtain<?d. Me~tily aBsigning the Criterion Rating 
,;-- gj.ven when the subjects wex·e ratscl w:i.tbi~! theh• own groups would have asewoed 

• ·. that the Spring and Summer Groups ,aere equivalent SS!Jlplea. .All actual cross­
~~:"- :· comparison was thus made (Tho:npson and Ew,,u-t jol.ntll reviewing th£ films) 
t::, •····· • 81\d the JJ member6 cf the group asoigr,ed lnto Opper 8 (A rating), Middle 16 
r.1.r., : (B rating) s.nd Lower 9 (C re.ting). On th,) t,m-poiut ~ca.le, 18 'lr,.-re gb,en 
"' . ·U Ratings end 15 were gi.ven L Retint;1J. Th.is re-cless:tficatior. wa2 ·made ):- -

. _ 
7 

_ before the flight A ra tl ngs were made and before any of the Cri te:don Flight 
Score~ were computed. 
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Cri teriou_ R;j·~J,,ng 

A (J L C 

Flight A 76.2 85.7 110.7 116.3 
N "' (9) (17} (16) (9) 

Flight D 73,4 '.l2.6 110.J 114.8 
N (3) (13) (15) (9) 

If the two extreme e;t·ovps (Le., those givan C:ritsrio;n Ra.tinge A or 
C) are compared, there ia no overlapr,.lng at ell in the distribution!! 
of the Criterion Flight q£9re~. In fact, thP- ~best" C of Flight A 
has a Criterion Flight Score ?-4 points lower (poorer) than that of 
the •poorest• A, J,ikell!ise, a die tance of 16 Criterion Flight Score 
points separates the A attd G _',d:'iterion Rating sub-groups on Flight D, 
e. velue approxi-tel;t equnl to the struldard de·1,iation of the entire 
Qillerion Fli.gh·t Score dist-rlbution of Fligh·,; D. 

The size of th"-1 biserial r•s and the difference in the dis­
tributions of Ci::iterion fl.i.ght Scores of the sub-groups warrant the 
conclusion that the faro mis11.surea of flight performance are highly 
related, 

B. E1r,guation of the CriteyJon Fligllt f,ccres and Criterfon Ratings. Since 
the Criter,ion Flight Scores a!id tl:le Criterion Rating_s correlate rather highly 
with each other the question may be raised es to the; relative value of these 
two types of criterion aata, A comparison of the two as revealed by this 
invostigation follo~s: 

1. Comparison in Terms oL~liabjlity, A direct comparison of relative 
reliability is impossible since the relie.bili ty of the Criterion Re.­
tings was determined in terms of contingency coefficients and tetra-_ 
choric r•a in the case of the three-point scale and two-point scale 
ratings, respectively, wh:lle the reliabili.ty coeffiecients of the 
Criterion !'light Sco-ro,e are iu terms, of Pearson r•e, The absolute 
values of these statistics are not directJ,y compr:.rable. 

On the basis of a qualitative E<Veluation of the reliability data 
on these three sets cf criterion data, nowever, there seems to be 
little reason for cb.oosing between the three--point see.le Criterion 
Rating~ and the Criterion Flight Scores. The reliability of the 
two-point scale Criterion fl.&t.lni!a fell down .somewhat in the case 
of the Flight A comparii,;ons" -· 

2. Comparis.9n in 'terms of Discrim1%Ur,g Value, 'l.'he discrim1.nating 
value of the tliree-po!nt. Bc""le e..ncl. t'i'o-point scale Criterion Ratings 
is lilllited, of course, b,v- the mimber of categories in the see.le. By 
the method itself, they do net provide for differentiation within the 
ce.tegories.26 . 

26Whether the scales could be made "finer,• i.e., with four, five, or more 
ce.tegories,with no loss of 1·eliability is, of course, a question to be answere<i' 
only through further experimentation. 

=->,~l~ 
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'.'.'he ~_2!!_!'light Scot'~'!, o;, the othor hand, pt'ovide e. ~continuous• 
distribution, t.'le discrin:ir.,,. r. :n,r value of. ,1hich is determin~ by tho 
range and', re:,ah.ility. or tl:·. Gcor,>11, Taking .90 to be tha estimated 
reliabilltv m~ the Crit§.J;i:?}\ ,"lL,;ht i:ieores (See Table 4), it can bfi 
shmm that ~irn 9.!!:.i-.t"r.iop Fb_~;:r.t )~<:lf!:l:'11: will accurately plaza indl.v:1.-· 
duals int<.) r,, J.ot:.st 6 er. t;:;g<'r-ie~,2/ 

Connarison ir-Jerma~ilei r Ht.tur<:. w 1l1h~ !l.rj t~!.,on Re ting~ 1·~pree!:!nt 
the p~osl.t<1 .;t,i.dfP811~ of tno :rnter-s :ce:ulting !;rem a ";oint" analysia 
~nd e'i'alue.tiori vf ih13 pilott a -~erfo:cnavce.. The r&tings e.sc1lgoed a.~'"e 
thus be.sed upon an active "c·r.ec,;ing• J)l'ocedure 1n whl.ah the e.r·ror!il of 
one rater are p1·ee·"""nbly 1ca11e(ht encl co:r:i:·ected by the otllf.lr,28: The .!lti:" 
h.arion Flight ,Soor~~, or. Lh~ ot\!.1u· hand, are formed i:ieI·,;ely by 1,u, 
arithm0t1ca,h.Ji.i,!J!!J!!h1!!, of aay3ct l:'~ tings ll'ade indep'l!n~tli by '.Jut two 
raters with no pr0•1iaion for rny i'at.,ai•-acting ef'!:'ect of o!1e l'!.ter U}\On 
~he ott,,rr. 

'.i'btt questio11 in e0sa,it:u:,lly om, of "l)ool,;,d~ va. •ccmposihi\t" gr,,;up 
judgment conce,'!lie\£ .:hich. th<>r,~ Jc..:;s b,,en consider&.bly dir,cus"ton in the 
psychologicu: literature. Ex;1er'u::.s:,ts such i.s tho:se 1·eported by Oordon29, 
30, Bruoe3l, ar.ll. E"Jsenck.:32 hrcve p1Ji-po'l't.ed to der.ions ti•ate an J.nc.,rea:,e in 
,ralidi ty resulting f1"1:i th~ .!:l'.i:!,E!'!lif!iI (or pooling) of Judgmar.t.11 of in­
dividaal ·obsei•,•ers to forlil •g,:·our," J.ld.gmonts. Kelley>>, however, pointed 
out that tba incrsaea in co;;:-1,>.atlon b,;t,,.,een the gr01:p ~rders imd the 
true order closely .followed tl'21t. w'i.."c>':1 o,o,;ld 1w i:,redict<'d by che appll.­
oation of tha Sp;,n\"lfl6'l"I-Bro,1r, I'rophe•~Y Fc•!'llt'll.\l., and St1·oop3t., by mer.ms of' 

27 A foI'llllJla for cl,itex·min'\.ng GM nun:'!:ler nf wi6nific&r,t oat,egorie!! fro?!! !;he 
:.:--1lie.bHity coefficient is dl.sous,icd ,in,. l!l•)<.m,, lJ::mj. tl., '.i:E:.;tt_m!ab:)J.j:tv_tqr,, 
.!1:\!t'i' ;.,,_ educJJtK!n.9.1,, 19L,'e, J3, 5:'f..5;26. 

28rn a.dfli tion, t!1cS !.!-l.'t: ting pt"OC(K1U:re ~.3 \H~d 1.n t~if.! iC't"Oatlga.t1nn p>•.;:; • 
-vldet. a check upon t.-"-le £!~.::it~,it(! judg)!;sr/t.,:1 ji' th& 'tlfo rst~'r"S;~,sln~e the cc~~~i.te 

• • .lj,wt:Ui1m. I_imd_ll were joinU:, eomps.l'e<l when the Qr.,U§,,,:,lq,~_):l,!~M.!ii@. r;ere aaeignad.. 

30uo:edon, JC .. ; fu:-:-Uter obs0f·ve. t,i•:>;;>$ t''O group j\!df>werd:,s of. 1 i fted w~ighte, 
, J. J>syi:hoL, 13:35~,3!:,, 1, JO'l-115, 

3leruce, R. 3, ., G:.-oup judgmen~s fo t'.:e fields cf .dftGd "(eights imd v;.v.'.al 
dlscti.llll.oat.\on, a. l'§:t'.C'ho_l .. , 193~-.;lf., ·"" H7-1ZL 

32ttrsenok, H. .. ;r .. , 'l:he validity .-:,.f' Jtidg:r,eat~, at:- a f~1nc·t1ou oi' thit nurtib~r cf 
:I d T b 1, 1 -;:,~(l n,: ''"" I~, 
oi~ gee .. -~~~£...~"2.=·,,, 1.,.:,.,., t:=d.r ,;,; .... -,1 ¾lo, 

3.3icel1ey2 T .. ·L,,. 'Jll'J.e Sfplir;;1::)il'di_/ cf t-~"19 S·p-;,,;aril~-B:i~Offll i''tn•oula fo'!: th(:t 
meai'.icrement of reli;,qb:U.i·ty ir J,, _edl)t'., 'P?7f::':':;,-)J;-.,,. 1925 1 .~.f:'. 2 300--30)~ 

• 



a card-sorting experillient, demonutreted that the increase waf_due 
t.o statistical i·ather than to exparimantal reasons. Preston" 
further delllO!latnted that •e.mtlgamation of a sufficiently large 
number of judgmttnta follo111ing Gordon ts method might well reaul t 
in the group Judgment bal.11g substantially worse than tha judgment 
of t.he .!!,veraga member cf the group • , • (as) ••• in the case where 
the· ruedit:.n j;zdgmEcnt showed ~ slight negative correlation with the 
t1"lle ardor of the subjects being judged," ?reston concluded that 
•the increai,ea i."l qu,~dtion a.re r,;ally ir.creaaea Jn reliability," 

'l'he resulta of tho p:re:;1mt ·investigation permit a comparison of 
group judgments of tha two types described, 1.e,, arithmetical 
lll!ll'.lga!".atio.::i of :l.ndllp')ndnnt, j 11dgruenta (.~tt>rion Flight Ss.o,iea) end 
comp,>site judgments based on t.ho intGrticUon of obsez-vera working 
.1ointly (J;!!:!,terion ,?atii:w;.~), J.l·~hough there is DO external. ntrue" 
or.der e.galnst whillh to test the ;;•elati'l:a validity of the two types of 
group judgments, the e:.:tent to which the CriteriOI') Flight §ssru agree 
l'fith the Criterio~t-ingJJ Cl.O be dal:.errni!lecl, As shown above, the 
Crite1'iO!l_ rJ_ig'ht'~.!A were fo:uid ro be highly o.i!sooiated with the 
Cr;terJ~'l'.l Re.til'\8,! end, for a rough grouping of the subjects into 
categories, both typaa of cri terlon data give esstintially the same 
results. 

I,. .f.!:~tic~sideratio,:Hl_.,. 'l'he .Qrit1,d.on Flight Scor•ee hs:<"e certai11 
advantageii over tbs ,9.ti,~~ Rntin!:!! with respect to their practical 
use i11 reB'iillrr!h rnd p-;eeiblll uec in the field, 'rhe advantages ares 

a, Ease of' i,it,irpretation. Co;:,ipu,·is,;ns by means of CriterJ.Q!I 
~.3\l™ are m:>re '.lasily made since the Criterion-1\sllll_gs 
are in t,er,ui of the particular f,TOUp being rat,;d, A rating 
of fiA,• for e;:e.mple, m®nll that the individual ill rated in 
the "upper 25% of lihLP.~2!:!£.,..P.e:l,11p; J:_§te~.• An nit" rating of 
one group ie thus not r,~.,-,;;,,~e,,.rily comparable to that of 
ltl'lotner gl';:,Up.36 !. given F:tlght !:',coz-e, on the ot.11.er lumd, has 
~o E!re,o~ referetc~ to the particular group boing rated, although 
5.t is r~cog:<1i!!ed that t,h., aspict rE.tinga (fror.i which the Flight 
Sccwa is compuit<LJ ax·s -undoubtedly influenced by tha general -
lEJvsl of ped'ormru·,c:a o>xh:cb1.tz,cl by the group as a whole, 

.35Prcston, M.tJ., Note 0:1 t.ht· r,i.Lhb:1.lity and valid~ty of the group 
j udgmen 't, !l..:.1B>~.:..<¥",o!. , 19:1s, gg, 462-4'71, • 

)e,,_ "" t t "" P ..,, .... e . oo n.1 ,! -,,, ., . tige. ""'· 
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~ form a ccvt,inu:22.~ oi,st,:,;JbjJti.£!!1 (in CC·tl·tr&st to the 
large -ci:.'ta~i:i:ries prov.!.dJd b~ the _Q-ri~~"ion F'.'lti:::g~), th& 
Crita-rivn ~"l\gll.t Sc:>:r-=~ c0n b6: trc.'l.:',tJ?d by more _extensive 
statistical methods. 

·, - • • • IN SiJMMMtY: Comparisons 'b.;-t.-,,ea,i cm·rezpc,nding sets of _Cr.\terion Ratings 
:_:'.. ,,_ and Criteriqri l"llgh_t Scores indJ.ci. te 1:,l-11,. :, th? two t.n,es ol' raensures of flight 
~;,:;<· ,uerfo;rmence are highly relatei! a."id that :'or " ,:;rouni.ng of eubjec.t,s l.nto three 
l/:,-• 'categories both types of cz-11:.eri,)n ds't:.a gi\'(> ,,8sentle.~ly t:ce 68.ll<f'. results. 
•• - - The C;l'ita:<'ion Ratings have th!, ad,Lntr,ge of z-er,rE-Jentrng the (:<)ml•med &nd 
~: : inter-acting judgment of bo observez-a while the Cr-i terion. F]Jght...§.p~s possess 
}/ , ca-rt1dn practical advantage11 .• 

i~ 

COMPARISON OF FLIGH'.f .A AH, FLIGHT Il 

One objecti·.re of this investigc.tion 11<ts t,u deter-min~tior., of the extent 
to w~ich Flight Jl performance -~~ associated w:lth, or pr·9dicth·e 05: performance 
on Fllght D. Inter--compr.ri SDns were ttus macl-e amofig the set,s • of _ _,rl terion 
&itingJl IU'd P,ritet•ior, FlJg_hj; 3cqn~ obt.t.;;·10() by the pilo~,a o'.l i;.l:le two flight.5, 

( Comparisons between sets of' Criterion P.st.:i.!\f(!? were I:iade Ly computing I-' 
f.· ~; and P--V&.ltlea, betwe,m .C.rH,el'ion Jl.P_t.inr,s end Criterion Fli_ght Sooras in terms of 
$', -biserial r's, end betw;;,en sets of .Q.rit~ion }'J,ieht Score~ j_n terms of Pearsonian 

tI'.·{,.r•a •• The results of those comp,'.risons ara presented in T<a.ble :-. 
'{; -- relf, ti on ships were observed: 

The following 

1,-
, ~:.-
-~~- .-­
.~..,.-:-
-:_- .. 

,, J.. Cri ter;lon Rat.lnfill.11.k-:hi 11 ,·ersc1,i ~ri terion Ratings f'J.ight p. 

L 

2. 

J. 

There is a stlitiaticrlly sl.f,llific.;x,t associatior, betvmen the three­
point scale (A, D, C, Crit,"rlon__E!a_~ on Fli~1t A and those on 
Flight D, as indicc ted by tho P--v&lue of <-05 .02 {See Table 5, 

) ' ' Section A • , 

The axtent of the 
of contingency of 
·the 33 cases were 

r.greame'lt ls shown by the correr:ted coeffici.e:nt 
.49 ond ·oy t!,e f,1ct the.t e.pprmamately 60% c,f 

~Jln.,ed i ·, the se.me ca teg(Jry ~11 b,lth f1ights. 

'l'he relationship exhi"t it€ ::I te, t,wec,n the two sets of the two--point 
~cnle (U - L) Cri ter5.011 Rai,ings l.e not statistic,.rcy significl.)1t . 

. B. Flip:h~ A Crit&rion Flight Scores ~~lie.ht. D Criterion lil,tipgp. 

l. The highoat bieeri&l ;:> betwoEll.l the _Q£lt<3rion Jl'li.;ht 3core of 
Flight A nnu Qtl.i~rlm.1 Ratt11e-s o:' F'light Dis ,,i5. (See Table 5, 
Section B), This v&.i.ue is n,,t 3ufficiently hi,f, t0 be statistica'.ly 
signi!'lcLnt since for this com?Hison .-. bi.,e1·i&J. r of 1-,-.45 <•r higher 
raigh t occur by chbnca ia ap;:,:·oxirsa tely 7 tiites ill 10::J, '.l' as read 

37
t'it,h l!D N of 33 and the p,·opo:rtions • 727 and .273, the su,._11dard error of a 

biserh.l I' of .QO ia .2.329. Pet.1rs,- C. C'. and Van Voorhis, l'I. R_. ~§_!,).Md 
p;oceilures ll.nd their mathem&t,ictl bases. New Yorki McGraT,--Hill Book Co. Irie, 
1940, P• 365, formula 183. -
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.f'rom a normal probability teble. This fact, however, does not preclude:· •" 
the poseibility t..'iat the t110 distributions e.s a whole are signi.f'ielntly, • \] 
rel& tad, • • ,· -""": 

2, Inspection of the ~ctual distrib•1tions of ~ion.tlight Scores 
of the A, B, and C groups revi;.;,J.s coneidare.ble overlapping, even 
bet~eeu the c~o oxtr8l'ls (A hnd C) ~·oupe. 

C. llig.~Cri tffrJs.gJJJ_g_ht.~,':J! .. Yi!. l!J,,.:j.g;ht P. Pri t§::J.,filt,l'Jkh t Sgm:,es. 

l. The relationship between the C~iterion Flight Score of both 
fiights is s•1fficiently high to be etat:!.atics.lly significant. 

2, The obtained Pear11onian r 13 only .46, honvE>r, indicating that 
pri,diction f1•om P'light A to Flight D would be only appro:rlmately 
10% betk.r •·h,'3!1 chance lf Flight A performanc-5 is usoo as a 
pre,Jki:,o-.38 

C0MPAlUS0N Oli' FLIGHT A AND FLIGHT D 

A, Criterion Re.ting Fl!.ght A vs. p::-itarion !'£.tin~ 'Flight D 

l. Th:.·ee-Point Seals (A,B, C RB tiri;;;a) ?(2 
Percent 

p ..,,,,c Identical 
9.61 <,05) .02 ,49 59 

Percent 
2. T!vo--Point Sca0.a (U-L P.atinga) j\:Z p rt,ot Identical 

.92 < ,50.) .30 .23 59 

B. Criterion Flight Score Flight A vs. Gd.t,s:rion ~1,irlg Flii;ht :0 (Blae:cial r•s) 

91.'.1,!,_er J .. QP... Ra .:b\.tJ1L.E!4W :!:.1! 
(k+B)-(C} U - L ,A)-(B}C) 

N = 24 - 9 1~ - 15 8 - 25 

Biserial r 

c. Criterion !"lighi, _ _f~co~! li'light A vs. 9!':!J§rhm Flight Score Fl:ip,ht D ,46 

J.nalysia -:lf tt.e atnve i..~omp3.ris1,ns irdicste that., in ganeralj est,ime.Las of 
pilot proficiency m-•uie tow;,rd tl~e c'!ld of Stage A of C.P.T. priillW."Y flight 
trc.ining are not hj ghly precl tcti ve • of i,;L1:J la.r estl ro!'.l tes ms.de tow:a,·d the end 
of St&ge D, the fir;al 3tsge ,,f C,P.T, pr·imn;r 'flight instrc:ctior., 

38Guilford, J. P. Psychometric metl:~!2.@.· N,,,· York: McG~aw-Hill B.)ok Co. 
Inc., .1936., p. 36.3, 'fable 74. 

.:'j 
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The observed degree of relo.tion~bip bet~ean meaeures of Stage A and 
.stage D perfm'l!l6nce certain.ly c:mmot be considered sufficiently high to 
warrant the uoe of Flight ! _Q;:-J~~light Score1, or q_riterion Ratings 
as the sole criterion for •,aching-out~ studimt pilots s.t the end of Stag.9 
A, or deciding which students are ~ort:V of further training. If the re­
lationehip should parsiat 011 rul.d!°tion11l population srunples, however, these 
measures could be used iI1 conf,5ction with selec.tion tests, biographical 
inventoriep, intervil.lws, etc.·· 'le the prel!.ictive efficiency of these 
selection devices (no one of which is hi.ghly predictive) C!lll b-1 :U:ded 
that provided by estimates of p<erforme.nce based one. relfatively short 
•try-out.., period of inctn1ction, 

IN SIP.AMARY1 CCIDpllrison of 1''light ! and Fl!.ght n' performance of a 
group of 33 subjects rsvealed that the two performances are significantly 
related. The predictive value of Flight A performance, as measured by the 
photographic method, may be represented by an r of approxilr.ately .45 for 
one sample. Cross validation is neoded to establish the axe.ct relation:3hip. 

\ 

ANALYSIS O:W VARIANCE OF' THE FLIGHT SGO~"'IB 

The rating proced·~re, described on pages 9 to 13, provided eight 
separate Flig~£!,l! on each of the _33 student pilots in the Flight 
A - Flight D comparison, t.1 ,1ach by the two raters for each of the two 
flights. The .[Light Scorea ,;ere thus subject to four sources of va1•i­
ation: differences among pilc1ts, differences betwesn raters, differences 
between first and second rating on the-s&r!le flight, and differences 
between flights. 

Totes"!; the significance of these differences and, In addition, to 
determine the·existence of poaaible inte~,b~ among the sourcehof 
variation, an /lllalys1s of Vliriance WE.S me.de of the Flight S~~• 

~The two-point scale 
tetrachoric r of only ~23, 

"°The data 1n this investigation will become a pert of the lffidwes:, Pro-• 
ject data which include thasa various types of .predictors as well as additional 
criteria. Inter-campE;r:hons providing further information as to the value of 
the Criterion Flight Scores and Criterion flatinrui will then be possible . 

.4].Acknowledgn;ent 1B ·made to Dr. Malcolm G. Pz•eston, Department of 
Paychology, University of Pennsylvania, for hie aid in designing the enaly­

. • sis and in the interpretation of· the results. • 
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A. Descript~.on of the Analysis, The dli>Sign of the anal.ysia can be 
deteriuined from an exE·min .. tion of Table 6 1rhioh presents the sources 
of variation tested and the degreee of f'l•eedom assigned to e~ch, 
Since there were 33 pilots and S Flight Scores on each {t1ro each by 
two raters for two flights) the tot,_l number of items in the an!llysis 
is 26"' and tr,e to~-1 OU!Tlber of degrees of freedom is 26). They ll'e:re 
essignotl to the sr:mrces of v&ri&tion as follows: 

1, Pi~. ~'he Pal', for :l'ilot.i ts 32, one less ths:n the number of 
subjects. Tl;,., Sum cf Squi;.ras for· this sourc:e of variation was 
determ.-tned from a table, iu which each pilot was t111siiped the sum 
of hia eight F:;tight S~Jl.42 

2.. !}.ig!" .. ~s.. The D.F ... tor- '.flights ta 1, aL"'lce th.e pilots were reted 
on two fl ighto. 

;3. !'.ate.tll., The D.F. for H.ateJ,s le l, slnce the Flight Scores from 
t,m r&ters wera availnble, 

J., Rat:!.nic;a. The D,F. for R1,tings is 1, since each pilot \11'8.S reted 
twics for each fli5ht by <;<.ch rvtel:'. 

5, Interactions. '.!.'tie t.~•. 'o for· the six possible interaction11 ·ere 
the product of th<i ri.F. 1 11 of the two sources of variation in­
vol'ted. 

6, ~- 'l'ne D,F. for .Ei.-roi: i:3 1'19, the degrees of freado:n re­
maL'lir.g afhr the sil!gle ao,,rce and double interaction D.F. 's 
were subtracte<'i rrom the tot""l number rif tlegrees of fr·eedom, 
This rer .. imier i,s compoa<3d of the J7 degrees of freedom attrib­
utla.ble to the ,our possibio triple interactions &nd to the 32 
degrees of freedom attrib,1t2ble to the one guadruule interaction •. 
It seemed legi tlwlit,e to considEr these t.riple and quadruple 
int,crac.tions u.s the error:, of raea.surement ag1;inst which to test 
th.: signific,,n::e <lf' the si,;5lc scwrce a.nd double interectinn 
vi:.ris.nce. 

B. Resul tq of the An§.J,:i:sl!'!" TiB :re.;,•lts of the 1rnalyals &re presented 
in Table 6, Anal;rs,l,s 01...:'i!!J:l.!mOe of FU.ght St,:9res, which ,Shows how 
the total number of degrei;.-1 of f;:-eedo:n 115.S assigned to the zourcea 
of var 16. :ij Ono 

On the basis of thr. F teat, in ;;hich the ,;:l<Jur~_}'g!fill.~ ie comp,~:red 
with the F..rror Variq)S!l, ·~he 1,11ly :io,1re0!:i of vuriation found to oo . 
statt:stically si&,"lifici,r.t 1'1sirei 

2. Pilot-Flight Inter"ction, highly significant. 

3. 1"].ight-~.<".tiog !>1t0rect.lon1 ai;nifl,:,,1,;:it hetvcee,i::, the 5% end 1% 
.level;;. 

42Id,mtlceJ 
respecth•,lly, E .J 
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TABLE 6 

A.Nl.!..YJ!S O).i' 1/JJlIANCE '.l? FLllhl'r SCORES 

Source of Sum of iJerui Square ~t 
Variation JJ,,,f.,,. Squw:·os .(~~nee) .r 5'1i Level !Z.l!!U'.81 --

1. Pilots "'J 
✓- Jl,S5,1J 10:1:n 12,97 l.55 1,85 

2. Flljit,te l 2'.l.02 2~.02 3.34 3,92 E, .5t4 

3. Baters 1 15,52 15,52 1.85 3,92 6 .84 

4. Re tings l 24 .. 25 24,25 2.~9 3,92 6. '\4 

5. Pilot - Flights .32 l;i.67. 9'l J9.62 4.72 1.55 L~5 • 
6. Pilot - Rater:; J2 21\.4~ 6,61 .79 1.55 1.15 

7. Pilot - !le.t.i!'lga .3~ 2.31~ "t5 7 .?.4 ,% l.55 1.~5 

~- Fligr.ts - Raters l 1·~. 50 l'l.50 2.20 J.92 6.84 

9, Flights - Ratings l 39. 3,:, 39 • .36 .4 .69 .3.92 6,'14 

10, Reters - R!!Mngs 1 31.97 Jl.97 .3.~1 .3.92 6.'l4 

11. Error (Remaillder) _::,2L.19.M, 1 z 8.,40 

Total 26J 643'1,lJ 

C, Int;1rpretation o:( the li.!?.§!!;).j;§., The resulto of t.'1.e analysis of verknce 
can be used to answer several .importc.nt questions concerning the rating 
pro·ee.dure used in thii:J ll:wes-r,l;;ntion. The queati<;1Ul are as follows: 

1, Are the pilots differ6ntiated by means of the Flight Scorae? 

On the blieis of tre highly slgnificwit F of 12.97 obt&ined ~or 
Diff'e.-ences J..rnong Pilots as a scurc~, of ·roria tl.on, the answe1· 
to this questicn ls cle£-1'lY •ye.,. 11 The dif'fet'<Jnces in f.l:l,ght 
Score, amoi;g pilots cannt>t be attt"ibuted to errors of l!i8aaure­
ment. 

2, . Do the other eing11'1 oourcell of va1'iatiou d11termine the Flight 
Scores'/ 

The answer to thi 3 gues,;10.i is n)'lo, • on ~h'z basis of the fi,ct 
that no s!v,iricwit dii"ferences iu WL1!1...Sccres were obt.sined 
between Flights A snd D, bctweea th~ tr.o raters ('l'hompson·and 
Ewart) or between the first lllld second retings. The F ratios 
for these three compt.riso11s were all 61llaller the:n that required 
for sig»lficence at th,, 5% level. (See items 2, 3, snd 4 of 
'fable 6.) 
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Is there a high degree 
Scores of Flight A Md 

of relationship between the Fligflt 
those of Flight D? 

Information on thie question is provided by the significance 
of the Pilot-Flight Interaction (Item 5, Table 6). If there 
"'\!lre ri:> interaction, 1.~ vrould me&r, that the score obkined by 
a gi .;; piJ.ot would be i.ncl'fil'mcl,mt o!:' which of his two flights 
1,aa being ra,;,:,d. "Good" pilots would thus obtain "good" acores 
o:i both fHghts und a high posH,i!.~ correlation would be obtained 
between scor,!S on flighta A uid D. 

-~B 'lated above, ·the F.!J.ot-Flight Inte:r-action turned out to be 
significent, incti,u:.t'..ng th<,t the relationship between the two 
flights was less than perfect.43 

l;, ,\re th0re &L,' s.ignific, nt inter .. ctions resulting from the uee 
of t110 fl i 6hts, trio :r-:;.ters, and two ratings? 

The answer to ·this q_uestlon ls "No," Yli th the pcJsibla exception 
of a Flight-R&.til:lg Jnter,·.~:t.1Cl'll where the F-rat,io le between 
the 5% and 1% lsvel of dgnificw:1ce. 

In general, from Hn arw.1.y-sl~ of Items 5 to 10 on Table 6, !t 
can be stuted thttl 

{a.) how a _P.j,lot. was re.t:d did. .1lSU depend upon: 

'll':10 ~~,a doing t!lo rating (Pilot-Rater Inter­
ac~ion, !tam ~)c 

• '\'!tether U wad the first or second rsti.ng 
(PJ.lnt-P.ut.il"g In cer:\Ctioo, Item 7), 

(h' the' :raters e:r..hibited .!1..2 characteri~tic difference 
in their ra tini;., ,,Q t-ha two flights (Flight-Rater 
-1·1'·cr· "ti~ ·-r •~l'l ''' 1 <,} o:i. ... • .. -.·11 .l.,..,;- Qjq. 

(c) tl;e ratings aasigned to Flights A and D, separately, 
dij depend soeewhut ,mon whether it 1VllS the first or 
secow1 retin;;: made, (Flight-Rat,ing Intera.cti~;, 
.ttem ;,.) 

(d) Vie t·ate·~s die' not differ signlfioantly as to ,.,1y 
<:onst~.nt t<ondency to i'>.esign the first ratings dif­
fe:r-ently t'.rom ~he S·3cond ratings. (Reter-Rating 
Interct'ti?l" J I t.,m .LO). T'ae F n,tio !>pproached 
.r& t,her closely, however, -c.o th,3 value at the 5% 
level. 

• 43The actual cereffi~ien+, ,,f <!01'J>e;:.,.tio,1 between the ~rion Flight Scores 
of Flights A and D ,;;.s fo,1nti. to l:'!l . 46, as 1siven in Table 5, Section C. 
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• DI SUl,IIJ..iiY: An emd.ysill of v;;.i•lence ,:,f t:ui !liii\l!t Scores :'.'eve .. led that 
differences ·,etween the two rs tera ant! betwoen two r~t,in6;3 by the same raters 
-re not sig. if'icant. The lllhjo2· so'lr-::es of variation lay in differences 
uionc pilots and in tt.e fr,d, that 11'lii:;ht A and Flight D perforrnencea, t:'!'t<' sig­
nificantly t: .t not highly. cor1'e:'.ated. 

THE USE OF CRITEHION R/1.TINCS Mm ClU'fE:!!lON FL!GH'.l' SC:l.RES ' 
AS CBI'l'J!:HIOtl DATt 

All pointed out in the intl'oductlon, this invest:!.gatl.on was uvdertaken to 
attempt to provide mee.aure;; of flight proficiency which w .. uJ.d be adequate for 
use as critel':l.on dsl.a in tt.,, 1942 l41dwei,t Project, The resulting .!l!:!.terion 
Ra tings and Ori terion Fligh"I. &:io;oe!! l!l'<Jst therefore be evalua te.d in the light 
of standards required for an adeq:iate ~1·lterion, namely reliability, validity, 
diecrimilla ting vi;.lue,. and ,:u.·a<rhicali ty. 41. . 

A. Eyalua tion in •rerm,LQ.f fleliablJ,i ty, P'.rom the results of the investi­
gation it may be conclwied tm,t the rn1,asures obti.inecl were sufficiently 
reliable for use ~6 ~riterior; data, Judged against absolute standards, 
the reliability of the Criterion lµltinga and the Criterion Flight 
1;1pores is approxim£ctely that re;ir-esented by un r of .9(), the commonly 
accepted minimum require:nent for adequate relb.bility. Judged i.gainst 
relative etandards, the obtLined reliabili~y of these two types or 
measures is superior to tru,t of other criterion measures available 
in the Uidwest Pro.jecL 

• 
This st,;tement should be tompu~ed, however, ty a consideration of the 
limitations of th0 present, sLu<iy. Xhll limlti,t.foos are as follows: 

l, '!;!le Spll NUlllber of Qe&a':1 Invob.ll.l!. There are ooly 3.3 cases o1' 
P'light A, 34 of Flight D Summer Group, llllrl .36 of Flight D Spring 
Group.45 The £act tlw;t the r,3suJ.ts are fairly consistent from 
sample to sample, however, increases the confiaence with which 
oor,elu13i<l'lS can br1 clx-a11n. 

2, !Jl!! Small Nunb~ters Involved. The quosuon of whether 
the meth,,rl described in this r<!port would yield rel.u:.ble meas­
ures when used by observers othel:' th11n the two who took part ill 
the development of the method can be answered vnly by means of 
further eicperimental investigations. Tnere seems no reason to 
euepect, however, that other observers, adeq11&tely indoctrinated 
with respect to the use of the ruting procedure, would not pro­
duce ratings eq~ally reliable to those obte.ined in this !n~esti­
gation. 

J. The Uae of' a Single Sample of Plight J?et•formance. For at>.ch 
subject (at e give., stage) unly one samole of' f'l:i.cbt performance 
was ,:,btoined. ffo iu~or::i-,tion :lLS been obtained, therefore; as· 
to whether the photogri·;,h.ed fli;;ht nerfor'!lcnce was renresent, tive 

44-it is expected that the Midwest Project report will include data concern-­
ing the relationship of the photographic cri~r1a to the other criterion 111ee,surea 
used in the project and will deso~ibe the method used in cteveloping a composite 
criterion based OD photogr-.phici •~rit..eris, ratings by instructors, flight inventory 
scores• mid tota.l t.raining time, 

. 45In tb.e case, of the C1•iterJ,9J,1 !"light scores tb.U'll were only 3.) cases .in. ~-:, 
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of the flight proficienci of the subject being tested. Thus, 
although the obtained r~tings m~y be a reliable measure of 
that 1,6.rticular photographed fli~ht, it may not'b& a reliable 
measure of the subject's flight proficiency and thereby be 
an ··mrellable mo,a,mre for criterion purposes. In brief, the 
ratings may be rali>..ble but the sini:;le flight unreliuble due 
t,;, nHot w,,rJ.<e!- Hi ty .. 

Undei· ordin>11·y oi't•cus,stan,~es it is difficult to determine the 
reliability of a atud,snt's performence on a single flight since: 

If one "check pilot• rates a student pilot on }!!2 
s·~ccessi "C flir;hts his rating on t.he sec::md flight 
;;;y-well .,be influenced by hi.s recall of the student• s 
psrfor=cn on the first fli 6ht., 1md 

(b) if ratings by two '•check ;;,ilota• .iho flew with the 
sru:ie student at dlffere.!.l.!: times are compured, :!.t ill 
extrer.el;r difficult., if at ell possible, to determine 
whether -the scurce of vari& tir.m bet,veen the r!-l tinge 
110e in vndation in flight perforr::mrna by the student, 
or i.n I,~e widation between ratin,,s by the two ob9ervera. 

Ll though thi2 ln,e3tig~. thin does not pr,wlde the neces-
3ary data, ths method of photographic racording/.6 and 
the r&ting procedures used in this study pro~ida excellent 
means for de~crmining the rel.iabi.lit.y of a sinzle flight, 
since .b!ll'i.fil!endent rLti~gs of successive flights CG.n he 
obtained fr.::,rn more than one obse:-ver and the identity 
cf the pilot cion be conceal0cl by blocking out temporarily 
t.he .icio;11'1.f'.~r.,+,icm rl~.t~ h t,c_-,, f'H"l.47 

Eveluati.011 in Terms of V.'.ll_irJ~S,Y• The pn,secnt investig1ction pr ovirlas 
no ~erimentc.l dat~ as to t~1e vC.::Lidi t;;- of the cri te1•ion maasu:res 
provided by the photogw,.pb.ic r:.e tl1od. ;'or this reason, the justlfic.a­
tion for their pressnt use 48 cd.t.E,rion d&ta rnust co,r,e from a con­
sidention of their "1.obicw.,~ or "f1,,;:0" vulidity. 

L .Ada_guacy of tl1e Photogruop.i.~,,:._~. As pointed out in the 
companion r·sport on ,;raphi.c recording of pilot perfor1nUHJa, a 
nsatisf;,ctocy perf'or:imnce as a pilot involves a balanced cou,bi­
nation of .1.!!dl';!!!flnt., sl'j.}.:),,, c,11d emotiom,.1, st.>,bili.!I l)nder the , 
conditions of .flight.•1•,:; These three_ ms.,jor aspects a,·a ~b.•essed 

6 4 I-t should ba n0tad thet, for c study of t)lis problem,· simJ.lar adva!'.ltages 
are posss13se,d by t)le use of gre.phiq_ recorders of pilot perfor,~,unce, Vital.es, '\\orris 
S. a,1d Backstrom, Osc:.r, Jr. .QJL.CiJ;, 

,"_; 

47.s\!ch a study is nc·n :l.n ;,ro,.;,:eJa &.e u p,a·t of ths 1')43 /Uti.V!eat--Na-vy Train- • : 
ing Project in which two ~~1cc<1:B8i•;·e .f::.i1;'1t,,; of a~,ch s1;l)j0ct ars teing photogr .. phad •. ;;'i 
For t.his study the reliabil.i t:r llo1' r,r.iy nf te1e f1i[ht a~ a whole hit clE,o of . :Ji 
specific chhrticter:..atir:~s of f".li~/;,t, pe<::r'o:i:·:.i<ln•~n 1vilL be determined,. "-·-1 

/4..S.,~. . ·- ~_,-=c~1. 
, l{\"!",'_~;,r".:1) \l_')'!:J.-~ .::-: .. :Jr:! },;,•:'r.!,-·_..•-J OJ,._·~.':"" .:ir .. ?•· ·qljo.1 (lD-"··~~·~):=i~ : 



. by bo~h a 1og1c!l.l .armlyais of the • ksk of pllo~ing a pl82~ 
aml by a fa-ctor Anely3is of fJ.ight instructors' r .. tings. -

The photogr,.phfo ·records ~-re ideally sui tad for the enalysie 
of d&tli de::icriptive of tb,;i "skil::." aspect of flying. The 
Cf.Iller£, field50 provides complete lnfo.-m.:.tion concerning the 
attitude and performance of the plane in ter.ns of airspeed, 
R.P.M., position of nose ol1 horizon, angle of bank, rate of 
clim1', changes in i,ltitude, r,.te of turn, and extent of slip 
or sldd.. In 11dc' .. i.tion, the pilot• s adjustments of the three 
co::1trols (rudder, aileron, ,,.nd elevator) are recorded. The 
progress of the pJ.&ne thrcuzj1· the air c&n be accurt tely re­
cor,stru-::ted by motion project;.ori of the films and the permanent 
record anables the per-foi•.nf,nce to he obs,;,rvea as many times as 
des.ired. 

A i;ossible objection to ratings of pilots on the oosis of 
obae;r'T&tion of motion photq,>rH:,hs of flight pcrfor□ance is that 
direct evidence of pilot jc1d,;wmt, ,end of ability to fly the 
plans in relation to objects on the ground, is not .furnished by 
the method. For emmple, rooti.on photography does not make it 
possible to determine dirzctly w!u,t.her or not a pilot will fly 
around, oi· through, a thunderstorm, or whether he stays thi. 
eo;:-rect distance from the pylon when flying tho "figure eight" 
meneu--rer. 

A limited ermunt of indirect evidence on pilot judginllnt, l:iol'ever, 
may be ob.tal.ned from ;:,hotogrr.phic reco:t'ds. It may oe possible 
to question the jud{;1!!ent as well as the skill of that student 

- pil.ot who jams the throttle forward abruptly, of one who executes 
a climbing turn with the plane just above the stalling point, 
or of the student pilot who m1tkes his i.p;:,roe.ch to a landing in a 
"grc.ve-yL~d" or extr~mely nat glide. 

As is evident from the method of Lm.lysis of t~e photographs ea 
described on Puge ::!, howover, the orientation in examining the 
photo.;r«phic records Wc.S pr im&rily toww-d performance (i.e., 
pilot proficiency) as evuluuted by observ&tion of control move­
ments and pl&ne pe,rform,,nce. No effo:.-t 1rns made to evaluate 
elements of jud6-ment 1>.s distinct from those of skill, involved 
in the correc·~ perforrn&nce of flight maneuvers. In the evalu­
ation of maneuvers not related to ground patterns, the photo­
graplL\o records would s~em to have considerable merit as comp~red 
with other graphic methods and •:-i th direct obserw.tio:o during 
flight. 

49Kelly, E. L•::rwell. The ctevel~1t of a sea.le for r&ting pilot c,;,mpetency. 
Washington, D. c.: Civil Aeronautics Administration Division of Reseai·ch, Report 
No. 1g. July, 1943. 

50see Exhibit:. !Jage 6. 
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With respect to the remotional stabilityn of the pilot, the 
photographs obvi.cusly provide no information, except in the . 
rare instances in wi1ich the pilot"blows up• and makes rcndom 
movements of the c,ontrols. H,, .. :ever, it is difficult to meas­
ure this aspect of performance by ~ny technique other than 
subjecti'Te. judgments based upon direct observation over long 
periods of time. 

2. Nature of the Critedon ,.le&sure~. The method used in evaluE-tfng 
th,; recorded oerform,.nce involved e;ssentlally a co::ip,:rison of 
h,m t,he 11rneu'Tars in the st&.'ldarrl flight were :ierformed &gainst 
hsw the'! should ,:f've b'!_eu perforned._ Thie com;K.rison resulted 
in ratings representinr; the ,jud.;ment of the ob9erver (or rater}· 
as to how clos6ly the obs~rved perfor"~nce met the st&nd&.rds of 
pe1,,.fc:!'"r~L.nce S(Jt up b,Y the observer~ 

In this r1.tin,;· $ltu:.tion, the "id.,;al' perforra.,_nce w11,.s deter.mined 
by {a) principles of u;rod;rm .. :dca, e.g., turns. shot!ld be m&de 
so that the plane neit'1.e1· slips r.c1'.' :lkid.6> rifrectic>n should be. 
maintai11ed in s trfl.ight ne.nrauver3, wln6s shauld rem,.in level in 
level m£ne11·1ers, &.ititude should b., m,,int&ined durin6 level turns, 
et,;,; !ind (b) cert, .. Ln specific>-tiona, e.g., medium turn wit-Ii a 
benk of between ,30 f,nC 45 d~~;:r-e,?s,. rel:easc ~f back pressure soon­
after break in Nor:,i,,.l Pow,,r--off St,,.11, otc, ~l 

Two· pr!:cautions w1r,, kke,1 so th& t.- both of the two otservere 
(or rHters) in this inv('sti.gd,ion would develop and mdnu.in the 
Sd-:to relc.tive 1ist~nci~rdsa E..~einst which to l"'L..te the ohser1red 
perf'Jrmf3:nce ~ 

(b) 

A rn,muc.]. ,)f R~ tin;; Procaou:rn52 was prepared 
crlbed ti,e r·c.ting j)J.'ocedura End :1..isted (for • t.he ~1crit.{cE,l~ obser.v~t.lona to ba ruo..ded 

Tb.e Nitii,g pr,1c~d'..!~0 e prc--rided (in the caso of the ov.ir­
all rf t:1 r1gs) a cr-o.:is-c:1Pcking procodura by meierJ s of 
which ,:i' .. .l cases cf discrep'..ncies in rntlug between t>i.e 
t;,o ob_e:crvers v:e>re re-0-icv.,cd jointly ;a.nd a •combined• 

·-<t1 
-;; 

51As noted in t½e report, on ,:;r";,,ec reco-rds, "records of airp:;.ane attitudo - • ~1: 
c.uring flight Cl n be rnet...ni~gful u,5 cri.teriN1 d!~ t0. in avaluut1ng pilat p-e-:::·-- --:-,:j 
forrnbJlce only if t'lti.neuvers 1:iO b'3 ;;_,er:·c-r,~•ed •'.~re fu.l.ly set for in .in rif;id pre- -_ ':~-'.-
scriptions to the p.ilot ~,or· re;i,irce,1 J;y t:,e ;illot to t':e e::crv=i·ir:enter), Crit;,rion. ;~ 
d!:..t'"'- then "~re essentially r-epro.senti1;;.d. b:;,'" t.i1e iievi[..tions o.f t.:}a pilot' a pe-rfori~,<:,nc& • ,__~~~· 
t'roi;; these ;iresc,ription:;.• Fer .furt,h.sr dI:ocus~ion of t:-,e tbe ot .i:-ecords <:S 6. ,.;J 
source of criterir)n c.e;.t~ see V.l ;alts ,•_.e~d Dfi.ck,s~troma Pr.lees 1 &nd 2, o-o~ c;.1.. -~~ 

'·. ·:~1 
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The rating procedure, howevGr, did not involve the ·~se of en 
axglici~ method of evaluation, in·the sense that a predet,!r­
ained 91stem of differential ~eighting or observed deviations 
fro~ the "idrial" perf'o?"ma.nce w~.s rigorously applied. The 
evaluations., in 't;hc t'or-m of the ass_igned ratings., were sub­
jective and based 11pon implicit standardd which were devel()l)ed 
by the two observers 1n-v·olved9 and which may or m81' not "Fff 
with thosa of other obser,.rers~ 

The ratin£S are thus "general impressions,• designed to take 
into account the czynamic aspects of the performance as a 
•gestalt.• That these general. impressions •ere subject to 
the varying influences of nsuccessive contrs:rt,• personal 
biaeses and prejudices, arbitrary weighting or specific 
faults, etc .. is undeniable .. A more nobjective" evaluation, 
i. a., in terms of numerical weights assigned to specific 
items of performance, would elimillete some of these 
weaknesaeo~ It seemed. dssir&blejl however., at J.e~st for 
this investigation, to utili~s en ove~..,,a,ll rating procedure, 
based upon careful obse:i:"Vation of accurate recording of the 
performance being rated ar.d upon a cross-checking technique 
in •hicb two observers jointly ra-ratad the performance of 
cases rated dlfferently during their independent rating. 

• 
C. ~aluatJ_oJ.! in '.?erms of,_Dla.Q~&tY!K. VkJ.~• The usefullless of a 

criterion depends somewhat upon the degree to which it is able to 
differentiate le·vels cf s~cnes'.3, l)r pe?'formr:.nce. For example, a coID­
monly used criterion is t~ht r.e.sed upon succesa or fuilure i.rt a trtin­
ing progi~bm#. the Pass~Fail criterion. It has limited value, however, 
except when l&rge groups aro involved end when· the proportion of 
"f~ilures" ia ~e:U..tively l&rie• It has limited app.lication in research 
involving C.P.T,. students where the washout rf.!te is negligible. In 
addition it docs not pro'\·ide levels, or gr&des:t of succeas 1 merely 
seperating the "sheep" from the "goats.n 

.The k.Uerion .Rutin'l,sj &s provided by t,his study, permit only e.s mi..ny 
levels as the rating scale provided, namelyt t:tree for the A, B, C 
rating and two for the Uppe~-Lower rating. Combified, they permit a 
division of the ~roup into qua.rtiles (A1 Upper B, Lower B, and C) but 
the results do not warr~nt civ~ding the HB 1 s" into sub-groups. They 
have been sho,m, however, to differenti11te ,9mong levels ot' performance 
of "succesaf'ul" student pilots. 

Since the .Qriterion Fl..!gh,i__Scores ~-re continuous, thei:"' discrimini,Ung 
ef!"iciency is determ.i.nsd by their rt.nge and relit1.bility. As pointed 
out prevlouely ,53 the Cri~erion Flj_ght Scorea ct.n be s~,id to place 
indivldu6.ls !.ccur;__ telv.lnto ut lei:.st 6 cate,-ories. 

~ Q . 

For pr~ctical purposes; ~nd in the li&ht of our present knowledge of 
pilot proficiency, mel.l~ures of performi:.nce v:hich rcl.i[..bl:, ider.tjf'7 the 

-------------------------------~------
53see Page 26~ 

- . 
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11 cream of the cI'op," the •average" group, ind the 11border-11ne Cllses• 
of a total population of •p.,ssing" student pilots are of sufficient 
value (if validity can be logically assumed) to warrant their use as 
criteI'ion data in studies of predictors, training methods, ~tc. 

• D. Evaluation in Terms of Practtctclit:v. The photographic method as a 
means of obteining crite!·ia is admittedly one with prLctical limita­
tions which 1·estricts its use to rese~ch ruther than field use, Its 
practical limitations er& as follcws1 

1. It i'equ.ire11 a plane with specir.l.ly insthlled photogri;.phic equip­
ment. 

2, It is expensive, the film and 0quipment being costly. 

J. The records e.re not i!!ln,edj_&tely availe.ble, requiring ti.ma for 
printing of t.he films, 

4. The length nf the flight is 11.nited by ·the film supply. 

5; The time required by the rnting procedure .i.s rathe1• long. /)~ 
- c,'.f.• 

• ·.~)~. 
On the other i:wnd, when time ~nd cost e.re relatively unimportant in --~: 
comparison with accuracy and bdequacy of datr. and when basic research . :,'J 
is the priru&ry ~im, the photoc;r'-'f•hic method (&nd the res1Jlting criterion • <Ji 
d.n ta) hs.-.·e definite advLnta.ge~: • ".•i 

-- Jf 
l- '£he flight performai,ce J.e p!c!I'raenexitly recol'Cied in a. form readily 

interpretable, i.e., in term9 of sw.ndard units such as airspeed, 
rate of climb in feet. per minute, excut·sions of tile bt,.ll in a 
at~.111:lb.rd ball-bank insk-u,uent, c1:.c. 

:2. Opportm,i ty is prc,vidf:d for wore th,.n one observer to W'.lalyze 
the same perform,,.nce c.:nd for oore tlwn or,e viewing by the S&'?le 
per .son iii t,hoo.At the coniat1il1il tlon rt:sul ting from kl1ov,•:edga of the 
id,int,i ty of the s\lbj ect. 

IN SUM!.!ARY i TI1e Criterioti Re t.in?.g and Gr-1 terion Fi i~ Scores yielded by 
the photogrn:phlc m,,thod mey be rsco::m:enrled rm• use e.s one type of criterion 
data 1ll ,aviation raBellrch in that they cxhitit satisfactory reliabtJ:/.ty, pro- , 
vi.de measures of t.,1e "sk.!.11" aspect cf pilo~illg, wid diffurentiat2 among levele 
of perfornB.!IC6 of •succcsaful" studcmt pi.lots. P!'s.ctice.l limitations of' the 
photogr&phic method r:istl·kt its u~e aE a sm.1rce of criterion data to basic 
reseerch w:,ere tir.ie r.cnd ;:,o;;t sr2 ,·sl•t.5.ve.ly t:YJ.le1pGrt."11t and acc1Jracy of data 
is the primELry a!m. 

It 

,:,f 
_, --~~ 
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FIJRT!{ER DEVELOP'.rF.NTS IN 'l'i!E USE .O~' THE PlIOTOORAPH!C ME'reOD 

J.s pointed out ill tbel Int:roduction, inspection <luring motion projection 
or t!le • film can aloe be dtrected toil'srd the .Q.Q.~~!l:!:~ and recording of ~­
cific items of perfoz,:imnce such as "sli;,a durL>1g entry,• n1oss of altitude 
duri?Jg steep turns·,• "6ng.le ~nd main t-er,ce of bunk in turns,• etc.- , • 

Tb.is procedure bes the lmsic edv,muq;e that the datu obtP..ined ere prima­
rily descriptlve rathEir then e•ral·,;atlve i'l nsture and questions of personal 
bias of th6 observer, ahifti!lg staad~-d!J, ~tc. do DGt arise. The performance 
as a whole could then be •soured• if ~n elfJ)licit and experimentally determined 
system of differential weight.ins of :!peciflc Hems or 11p,ai.,tarne11 o! 
items were prep&red. 

Such P. procedure (in vol ~,ing th'! prepar11 ciao and use of check sheets, 
llll&logous to the Ohio Stats Flight ID.ventory) is uow being used in comiectiou 
with the Midweet-~lln'Y Training Project, l'rom this current project (involv­
ing a larger number of rubjects) will bo obtnlned data which will provide1 

1. Further inforwtion l!IB to the .:-~liability of the photographic 
method of analysis of flight performeaics. 

2. Comparison of if.ems of flight performance as revealed by the 
photographic records sud as checked on C,A,A,-A,C,!. Form ,3~2Z 
by inspectr,rs on the rosis of direct observntio11 d1Jring the 
photographed flight, 

,3. Informs.tion conca:-ning the reliability of the single flight as a 
work-sample of flight proficiency. 

4. Comparison of groups trained with end without uae of flight !n­
ventories n11 training aids, 

.\DDITIONAL !PPLIC.1'.TIONS OF THE PHOTOG.'UPHIC UETHOD 

The photographic method is partl,~ule.rly applicable in research probl,ims 
iJJ which pennanent 'recording !llld c1etailed 1malysis of nlght performance are 
required. • Besides the en.mples gl ven ab,:H'P-, other probiema suueEt them­
selves which could orotitably be attacked through the application of the 
photographlc :uthod, SOll!e of the possible applic!ltio11s ars aa follows, 

~ 1, Determination of the ext,ont of dependence upon flight ins·tru!'lents, 
by comparisons of flight perfort".a!JC-a with and without vision of 
instruments. 

• 2, Study of the di.fi'erenc.es in performs.nee 1tmimg experienced and in­
experienced pilots, especialJ.y in:.itructors and inspectors, leading 
to greater standardi:iat.1.on of flight iruatru,rjtion _ and inspect:!.~ • 

.3, Determination of the l'l.~ount of "inspectoritis," by comparison of 
student performance with a."ld without an l.nspector in tho plane, 

4. Comparison of photographlc and graphic records of flight performance. 



Comparison of student' performance at various stages of the training 
program, 

In e.ddi t:l:on, the photog:raphic raetr.od h~ts ,ractical application aa a • 
field (as well as rese&rch) technique, especially in connection with flight 
instruction, Pcssible applic.etiona in t,:,iis a?·ea are: 

1. Developmeni:. o!' an :instruct.lonal filw e.s a visual training aid. Ideal 
perfoo.•lllhllce of n,eneu·,ers co'Jl.<i oo fil!lled and ,nado available for study 
on the gro·ind, Comooon a1·ror1:1 e,:id their ef'fe~.t on ='li;:!lt per"'onr.ance 
could be visually prese~t~d. 

2. Ose of a pb.otogr,,phic pla11e as a field instrunent for analyais of 
student. pilots having <lifffoulty with a give::, maneuver, Photot;X'apha 
taken -1uring flight could be used in a manner silllilar to the MondE1y 
morning i,nalysis by a co&ch of Sat11:rday•s football ga'!le. 

,3. !Ja11 of i::h,,to,~rapl,ic records in d,:mbtf'c1l cases of washout. The l'ilms 
could ser"c·e lis objective l?Videnc,3 'or cm:,,idera~ion by review boards • 

• 
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STANDARD FLIGtlT .J. 

(Revised May 15. 1942, in scoordanoe ~itn changes il'l C.P.T.P. de­
scribed in C.A . .A. General Ralaase No, 4, "SUpplementa.r:, Inatruct1ons 
for Civiliml Pilot Training Plight Courses, Spring S<11ssion. 11) 

T'nis flight incl•;des thi; ba.,;ic ro11.:1e~Y6:.'" t.aught in St.age A of the CaP.'f. 
progru and describer; the flight to be !f&.de by tha student pilots while beine; 
observed and phottigraphad. 

The ncriticaJ. wiuet.vers, n r,,prasl!ll:lting th:ise man<,uvers which are being 
studied, are d"11ig.-1atad by ~ll.!lllber11 at!d Me capitaJ.izad. The intervening 
!Jl&lleuvera are • transi \:..ion ,11snsu·ver zi, • r .. i:,I".,,::1011 tin~ those meneuiters whose pur­
pose is to get the plru:le into po~ition for tne ne?.t cr1tiaal maneuver. 

l. TAXI1 to tskl!l~oi'f ).;l>1e plus pivot. turn for obse!:'W.!tion of ap,ironchillg 
aircraft ll.lld tU!'ll back into wind. 

:,. STRAIGHT CL1,,IB: ltval <,'cf :l::.l t:cc,,rdants 'lVlth l.acaJ. requil'ements es to 
al t.itud'il end ,;;.3~·-i::ra•,·a i'1•0,i fJ.e;.1 bv1.mdary. 

T1·ausi tion l,'.>,ncuvel' f.., d,. fc. "'t f:.•c;ii "i rpol'.'t ill ::-.ccordf.:r.oe with loClll 
traff'.,c !''1les "-:JO p:"<'. .. 2;.:r.:'! (;,~ p:rac-1:.lce ~rlim, 7/hlle :t'lyillg to 
praot'..e,; H·<'l&. 11.s'r.3 c:cz·;r,in thn"t }lc.!3 p3.une is properly trimr,ed 
for strai~ht. uuJ. lE,\".;;1 fli_;c>~!'." 

4. 9GO LEFT CJ.,WEINC Wt.N ,, l.EUi ✓'LlY, <1:n t-s;:- from 1'.l.lld racovs:r in ati•!!1ght 
ell.tt1b.? l::.eginning r...t ;:l;r.a:::., fr-c:.-:. r.it~:rrve-r, e;nd reccn.-ering ?:h~n 
90° fl•cz d.ir,,,,tt~ a·'.; !!ntrJ, 

Tr&.nsit,ion ,~1e...;:c:uver d~ ?rC(:.~:1,] t~ c.vrs•st·~t leics.tic:m for &";1~ceading ma­
neuv 31." at t&.i:.-:1:11_s llJGO' iJ.t.l tud.; ;n~ h;:!.;,.din~ i:c.tn 'h' ltd .. 

5. STRAJuET G],IDJ', !.n ~·~ V;.;.r:d ',ll :.,h o:;it:.,nn gliding t..ngle, be,;l.nning at 
1000~ €.lld ':..':;;'Cc•·.tE;:;·i~'.g ;:..t 2i':;·'.-{; l fr-0:1 cha:.Z.;,"',q-e:1 ~ 

6. 90° MEDIUM RI('}!T 'WRN bl-lD RfCG'JERT, i;t el t.l!'.:l1d:; e.f ,m, e.r,d with 45" 
C'ian)(, ~Jt...t:rt!~~: iritio, wis-d a.n:1 ..:1r:dtn£; in cros~-wind dil"ect~•ttn. 

T.rtirlsition M~½:;;;UVi,:'.r J~ e~c:!:0
·:.- ::;t:::,1igh·:'., t:s~d lvve.l l'l1ght at 7001; hea.11-

ing in. c1-<;~1c...-::-•'),'fJ~~a dl1 a-1!f<Jc,n,, 

7. 900 MEDIUM LEJ•'.'. T'J~I{ /,R,1 11.cX/f·:;,,;;-t: at ~J titu:le of 'i'IJO' it!ld witli 45o 
bank, ~=r::Gl"'Ciuc ('f'◊."'.D~\dY!1 3...1d (·fYlt.";G !:ntc, 7ti1C.d1 

Transition r.~~1dU:t-.:/t ;1;:: s:s..:-:: ,t, ~: ~.r;,.~ t)r~. ~~"'. '.:' ":..0vc-l r-11 rrht, at 700• alt.l tt1d9, 
h.3c.d:u; :J:nt,-:~ ·::l·.1r:~ .. 
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Ste.ndard Flight A 

9. 90o MEDIUM LEFl' TURN .1Nll R"'.COV,:R": at a.ltitud'3 of 7001 and with 45o 
bank, 3t.;;rtil'lg foto v,inj an~. Nldii::g h1 eros;;-i1Jd direction. 

Truisi tion Maneuver F: sl,·Jrt .it ··i:dtrh·0 m1d level fllght at 700 1 , head­
ing C:t'OllE-WirJd. 

9, 90° MEDIUM RIGHT TURN :JJD ;t.~~(ii'E:JtY; at aJ.titu,le of 700' a."Jd with 45° 
bank, starting cr:iss«w:lr,d and onding iii ~o wind. 

Transition I!s.netwr.,r (h ohort st.·e.·'..;sh-!: ,mu lev.sl fl.l.gh·~ at 700 1 head­
ing into wtn~. 

10, STRAIGHT CLIMB: into ·.,ind ,.-!th ~pi,illl1.1r.i clitr,bing ru,ele, sta:rting s:~ 
700' eltltud€< and l«veli.ng otf at s-l!7fal from obse?-V13!'. 

11. 

Transitio!l M/;J1Er.1nn· !li ol;;ta:rnm.; altitude, of 10..:10•, t11rn down wind. 

STRAIGHT .AND LEVRL FLlGH'l' i dosm ·wind et c;•ulsing speed at altitude cf 
1000•, obtE..iuing stHlight ruid level fiight es soon aa possible 
and maintaining 13tra1ght ;:;!'d lev"l flight un-~11 observer gives 
aigr:ial for next t1r.no:,11v£l'.', 

Transition Man~u-v,;,r I: 
r.oads sui tabJ s 
wind e:n route. 

upon 1.ns tr\l<otl.on t'ron obser.-er, pro 01eed to cros,­
fo!9 8-fa..irnn arid rectaniru}ar :course, tur.oiu.g into 

S-TURllS ACROflS ROAD: ;:,r.gin i:ntri wh:.d !l.Ild roake first 1800 turn to right 
folloved by ll lf!OO left ttH'fl, En-1 llJ91.l!lUVSl' heading into wind. 

Tranaitl.on Manetro-er J: . upon ius-::.ru,~tlon from ob~erve,·, prO<leed. to 
correct location fol" ,,nta:,•ing :.ectru1gular coui-sa. 

13, RECTANGULAR Cot!RSE1 begin int.o vrind, parallel to on'3 side of the rec­
truigulf'.r c,rnr.•e, ,md ru.~.9 fotJ.-r t1.1:r1w 1.o le1't, ending m.:i.nen,;ar 
.illlllledi1<tt'IJ.y after fc,..irth ·',uni and 1,her. haad':.ng in SH/le direction 
as at e,,try. 

Tl•anei tion M(ll1e-c1ver K: 1.)pon instl."1.!ction frol'.I obsa~·~r, return to eirpor·t 
according to locF.l flight niles. 

14. 1.30° APPROACH TO LANDING: fz-om &ltitudsi e.pecified b7 loce.l flight rules. 
Close throttle oppcsifa iPte.,nded l!mdi"lg t•pot ar.d ~,sJ;,-, tr.o separate 
90° t·Jrne. 

15. FINAL APPRO./ICH .AND W.NDING1 J.1,tc wiud, bsghlnw-;: final ,apprcach .o.t 
least lOOIJ' from afr~:,;:s,; 1.ounde.:ry. 

16. LANDING nUN: at leset, lOO, ,dthc•ut 1we of' br&k0s. 
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(!¼Vised M,"Y l 5, 1')42, in !l.ccoi:·~.,nee 11H~~ oht41ges .in C..P .. 't-..!', de­
scrib~ ill't.V .. ·Gm:el'E\1 Relesae N,,; 4, "Suw,J.enentary )'.ru¢rudt1oUZc 
for Ci...-il tan Pil,,t. Tl':1itliug FHght Coursea, Spring Sesa~.•) 

Tnis flJ.tlr~ ,h o.eG1g'ned fnr ue2 in Stc1g:.i 8 e1lQ. is ~~ of thG lla-
11cu·7ers included in Flight A rd th t½a addH.ion of Powor~ff S¼ll:, and .Elemm­
t.ary Eight, 

The HCritical munol:ivers," r.-pr-<!'s~ntir:g t.hoBe ma?ll!U.vers •~ch arir befog., 
sturiie,, ru·e d.!>'s'igne.ter.l by nu!'lbe~•s u:d !lre c,,,italized. The i11tel'1nmir.g ma~ 
neuvers !>re 1t·transi ti:m 1t~11E,u\1·i.lr~·, n to;n•e3~r.ting t'1os(3 tlilt,auirer.s m1os11< purpose·, 
ie to gat, '.:he plano info ,O'.'t'ft.lor fo;.• tr.c ne:.:t crl. tkru llenm .. -var,, 

Order nnd 'DesgI'i,pt;l,ott~!!f!fil&.~r~ .· 

l. TAYJ I to t,ake-orr lino ;;,l11s p!. Vci'., t,.;:'i; fol' ob6&:ne.tiM of approach;\.ng 
aircI'<>ft end tu,·n ;:i~c1t L1 tc, 'll'lml.. 

.3. ST!l.AIGHT C!..IMB~ J.ev~ l ct f L·, ,:: crcr:lar, 0 -,;i t,1 local re.:i,n.tri>~~tlti, !111 to 
1.1.lttttidi a 11d d~st.f.:.:",~?"·~J i:.. ... o:u t~.>2.1d bot.mdro.•y6 

5, 

6. 

7. 

'l'r~-ia:\ ti'on :-1:.r.ai.lVf:!' Al d~p.sJ.•t. Ci-ms '.ii,:-port iri eccord1<uce ~1th loMl 
trafH,: i.•1.ilr.s n,r1 ;.,.~•-enc1• l0 p1·.sct'l~e 11!'.'en. ·'l"lule .flying to 
prfr~Ucer a: e1 m.,,'2 ::0c·:~~in th!1t U,a plai,,, icJ ~roperly ·t;ritimad 
for st:raight 11,1<! lev2'. fJ.1i(1t. 

,,, 

90" LEFT CL,Hllil!'lG Ti.'Ril & f:f'.C0V:1·•7: ec.l ::,1· fr-on>. and rec0v0r i:i st!'ll.ight 
clhlb, b,;gJur.tng ,,, t sizn,,l fro1r. obsnv;,r, t.nd reccv~1·iN\ w:1«ln 90°. 
from dU~acticn P.'t. r1n1.r---;. 

'Pren:iitiof' 1.l~neuve:z- Ji: ;;..:0c8ed k ci.,·.'Hi,:t l.oce,t.to:i fo,· 51.JCCEiading ·r,:,._ 
ne\lver, nttcinin.g ?,:no• al·i,lt,:Js mid he,i,ding tnto wfod. 

Tra.nc>ition M1u;euv<2r Ca, re,,u,,,. ,l+,.ltici:k to 10001 ~d.h&at:l • !..I!'so 11':l.nd, b, 
a;pp:.-oJJI'iBt"l lo~a •,i<J"l :"we tL,1 c,."c•~<'!i.cllng man9uvar. 

3TRAIGIJT GL:WE1 into ~ h,d we ,.h op~lr:.u11; glicli.,:: ,mgle, bag~:~uin;; at l®*, 
and rar·ovcr5r~.; ,::.t ~it.7K--l fr·c-TD c1hae::-v~r .. 

't:>(l<J l'.lf,D!IJM hIC,J!? T'lc.:i J,"!.rJ LlJ';'J:,,,.Y i s. t l-1 tituC:e c,£ 70:i' 1,nd with 1,50 • 
ln-.n1,.::.J st0rtiri:_~ ii.1'L, ~i~·.j ,,;s_~ ct at,.:--1.i.ri.c :in cro,=ls-wi':~d d1.ra,:tio.o .. 

TrJ.r.sition n:..::..,'"7.ot:v.:.:r r~ i:f10.:-~ st~·c:..I~:ht 1...!~d .tsY.al _tlight ht '"/00• bei:C:~~i~, 
in e,,i.0;:}~~,.-J:nd fl1:i."3'.'::t'i.·:,"":~ 

~ ,,;._ -~1 
_f'.-1~ 
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• • fl: • ~11:c .:iiD:r..TM LTTT 'L'U!tl Nlll R.~C(1'/R'{f: rt, :.J,titlld'3 :r\,~o• tnd uith i.50 
". . :'l;,sti:,, llW:d,i!lg '.)T·,:,c ::i-·,~!:-:ci io•sd 'e•n,•::o:; in+,o Thld. 

'!'r.!i"tslt.f~ Mii:WUV.i>t,:F'J t:l"c·~x-t ll~rals;ht ancfievsi fllg'1t., at 700• t>ltl:,uje, 
' l.:.et>,llllg into 1r..,nd, .. 

90'=' 1WIP]'i c,::;I,1' TU'Jl.N Jilll) H?/'.".OVE."Y ,, 
bal'lk, G'ci\i-ti.r..rf in:;;, '15.wl ,in1 

--- 1rf'B~~i tioII: Mifo~l;tf◊~ - ll~ 
~~g -·~i'J~tk•=•1rt-1Jl;),,. 

et &lt1.tuda o!' ·7()01 ,;w4 with 1.50 
i;nd!ng il\ ore!,!a"tr!)la d:l.rect1r,n ... 

' - ;~' _, '-~' . . • 

·,OP 1:EDttlUR!'.,'.!1' nlllN ,,UID f;f:.,0,1':E.r l e:t f,i ti f;i.1{\~ of 'it,() I anr.l Wlt,h 450 
. .bM':I:, i:te,i··t:'.rc.g · ;:ra.~.1-w.\.rd end ·imd~t1g into w:1:id. 

--- ,-

'fnuifli tiim Mar,$:,Vo:t' H l rrhox-t i-tn, i.r,h':, imd '.;.fJ'Ve1 i'lie,>it at 700', hrmci­
• • int ili'?ii wioo~ . 

. . . . -

• 11, .i'l'aAIGHf CLl;,'.-a': . itct,(, ·wlnd 1,;';,;h ,Jptt:rr.:Ji cl;illll:i~g &egl,11;, stutil)g at 7-00 1 

, :J;. • iJ:tlt,ude a.id ll::veling utt at. aigia;,, fl'om ob~l!l'Vet>. • 

Tfli»Sl tl~ !iir.:a&J'l<u" :r I ob;:alr,'.nc al U -~1ic1e of l.0001 , tu:,i dcwn trfod. 

12. -~T!UlGH~ AND Lt'VEL<FiJ.GH'r: dowu :.-.1.Ltl ai: ol'\ll,!J.D~ -~ed at ali;ituda of 
l(X)O•, obt,.ining et,r11!.g.l!t ru,6. 1.:11,oJ. f).ig..li.t ~a. eooli !<s poss!.bla, 

, : ~. . -~ m~in t-6.inint, E:tra.'.g-;1•, ~.::·Jd le_vel i'l~ht until ol),\ltw?il'r r;!,vea 

13. 

::, ,,1;ei:ia1 for .ne:.t rmi:r,11-rBr. • 

'!'rl'lnllitdon !l&.notrvlll' Ji u;>·)D :u:stn:,1tion from abi~~~er,, pi!~3ood to cr1;3::;~ 
- . r~,ds t?Ui 'tr.1:,l,& ±l;1• S-t,.irne .'il\d :"e:ctelt€W,<W .CC1'<1~Se, turnioJ into 
, _$\1 !IC ron~. 

S-'IfJRJW ACROSS R0f4Jf . ~EU. int.:, w1;il 
• -:f'cillnwed b/ n 1soo laf't ~'.l::'il. 

a;tl ~ke ffrst lOOt> tun, tp right, 
u.tl m.;.heuva::- ':}iead1/le intc w:lnd •• 

Tliundtian'Man<Juve~ x. ·upon, il:1r>t.r1,.-,i l:,i: fr-~·,:i obl!me1•, p).'ocee:l to 
. cor·t~0t ,lt:ce,tion .tor e,rite:-:-h:J rscu.n.~ttlf.l" ¢01J1'u0~ 

i4, UEm'ANGIJL,lR COU1>.HE1 tegia -in~o wit.<l, vi>i::allel tq, ooe si<le, of the r~c--.· 
:!',!U'll,'UW coUl':::e •. ,1sm'l a.w.c1 f,:;u~' tume · to left"t • i<ndir:.g _ wa."l'eu>:iai" • 
imn1¢die.t,,).y al'ter fmll"th t\:!'t> and w!'l~, nefy'lln,t !Ile sal!ll'!, nineti():l 
as .. t- en\ry. -. . .. . _ -· _ ; ··: .. . 

• ' 
.;---. 

'rl'~!litiQn \f2.ll~UV~ 1,1 affot· COcJ~lstfog ttct!ini,1~ ¢PUrlla ilJ!ik,t. & !>:B1f­
P,gfr£, b3g±nning c::: r,s~--wir:d. !":c ~si1,f to nc:•:,-.,c·I; posit.kn fot· en t:!'y 
~ aleiw,tar;, Sif,'.~t. 

' ,. 
.-.i_~_l-·} ~-,;~ti,' -ii5f'.i~~A/ _',.:-,:~.:_ ,.-.r -- ~;-i~·-- -· ·::.1~~~.-., - -·..--'- ,.,.. 
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Stuiciud.l'light B 

15. El,DQITA!l? EIGHT, make one complete .:ight, h<lg1nutng with right turn 
and poeaing through intersection 1n level f'lt.oit. 

Transition Ma.neuver M.1 upon instruction from obsen-er, return to air­
port. Proceed to position appropriate for closing throttle tor 
1so0 side approach. 

16. 180° SIDE APPROACR1 close throttle opposite landing spot. 

17. FINAL APPROACH AND LA.~DINGa into wind, beginning 1'1:aal lpproaoh at 
least 10001 from airport bounde.ry. 

lS. LANDING Ruth at least 1001 11ithout use of brakee. 

19. TURN AND TAXI• to desired position. 

• 



{Revisotl !.12y 15, 194-<, in aci,,rc'an:o with ctiang,;a in C.P.T.P. d,1-
ecribed l'l C.,LA. GenernJ B_,_,;_;;ae.,~ ,Jo. 1., ns,lpplementary lr.9trucl,icrs 
for C!.vilian PEo~ TraJ.nJ."6 ?light Co~rses, Spring Seseiou.~) 

This t'l,l.ght ~-Ll i.1 .. a:i f;l'. ¥d for ~•~o .l.1 S wge C and is oompos11d of thi; ma­
ne1.:vers lnclnded ill Flig!, ts ..I. ru;cl. 8 ,,,Uh tb, e.ddi tio'!l of 36o0 L0ft ecd Right 
Steep Turns. 

Tho. •er l tic al me.ne\.:.ve:.,;," re;,t·eoun tine those men5uvvre "lhi<:h are ba'.tr,g 
at\:a:Ued, a'."c deslgn&ti;d ty tc,a•cbcc'S !<r,d [c:·e ciipitalizr4. T'ae intacvening ma­
nou,ero arCl ~trans~.tio.a ma:nei.:rn,ra," repre3enting t.hose !l'aneuvers whose p,;r-­
pCJM ia to get the pl,.:ie fotc, pco!.tion i'oi• the next Cl'itical maneuver, 

1. '.:'!.XI: to tm-cff li1.e plt,s- ~ivot t,Jrn fot· obeervation of npproaching 
aiI'craft a."ld turn b2.ck bto wind. 

2. T,.JtE .. ::JFF1 irrto wind O!' aa near "-2 vppropriata runw~y alloos: 

3. STRAIGHT CLI::a: lev:.l of.:: in accordance with local requi,·ema;,ts as to 
alt1 tude and dis-:;.,-.nce fr:>rJ field bou:id&ry. 

Transitj.on l,1&!le'JV:.r A: depr,i•c, .:,•v;,: 1.,i:,;;crt in accoi:der.;•;9 with loca:. 
trafr'ic s•ules &r,d pro~t•eJ. to prectice area. Whilo flyii'lg to 
j)ractice area make csr>1i.n that, ~.'lo plan•, is prop0rly tri!':llllecl 
fo1· straight arid l&r·el :;"1~:;ht. 

4. :10° Ll:;f'T CLll.:i11tiG Tilflll & KECOVl!:i-iY, en t3r from and recovar in straieht 
cl.bib bt,ginning at -,i.gm,J. from cbi,er,ar, l¼nd rscovoring when 
90° fror, diracti.cn "t ont·;,. 

Tr&naition 1\!ai1<'!1.rver B: p:,-;;c.;,ec i.o co.r~ect locatirn1 for au0ceod.!.11g ma­
neuve~ uthitilng 2000 1 ultit:.:da a.nd heading int.o nind. 

5. STLEP J60° i.Ji:.li"'.1.' Tur.ni at ;,:er;,,,:;, t~gi~n.inJ into wind !lt~d recu•;·0r!ng 
completely. 

6 S~'EF.P ~'-oo Jl .. !.CJ<'l' 'l'Ut.'.·': • i 1 • •- i ~ d ,_ • • 1 • . ~- .,,v __ -· •. , ,)(,g :11, .. ng lll "<•' w n'-' an reco,•er.u,g cocpJ.e ae y, 



S~dard Flight (: 

a. STRAIGHT GLIDBs into wind wlth opt1- ~1d1ne eagle, beg1M1ng at 
10001 and recovering at eignal frCIII obeerver. 

Transition ManeUV11r F, obtain altitude ot ?OO• cid hNd ilno wind. 

9, 900 MEDIUM RIGHT TURN AND !lECOVERY1 at altitude ot 700 1 II.JI(} with 45° 
bank, starting into wind and anding 1:n oro111-wi11d direct.ion. 

Tl:-oneltioo Maneuver 01 shOl't 11traight level flight at '700', hel\ding • 
into croslS-'Wind d1recti0ll. • 

10. 900 Mf.DIUM LEFT TURN AND R!COVERT1 et altitude of 700• and with 450 
tank, starting cros3-wind and ending into wUld. 

'l'rims1t1on !4aneUTI1r H: short straight and lsvel flight, at 7001 
altitude, beading into wind. 

il.. :,cu ME!J!UM ln"l' TURN AND RECOVER!; at altitude of '1001 and with 450 
tt.1'11< 1 ata:rt1ng .lnl;t> •illd &nd ending in cro1<1-wtnd direetion, 

Transl ti Ol'l MMeu-rer 1, !hort 11trai6ht a:od "leTal flight a.t "00', hMd~ 
ing cro,.s-wind. 

9CP MEDHl.16 RlGtlT TUR.II A.ND RECOVERY1 at altitude of 700 1 lllld with 45o 
ba11lt, 11ta..~tiog croas-·<tirld and &ad.lng intc wind. 

"'l'l"t.n11itir<t1 M"-'l•'UVEtl:' J: short atraigb.t, and l•-r•l £11.ght &t 700'' head­
!:'l/;; \r t,0 w1 nd. 

flTHiG!J'f ,~;JJlbt in~ l'!'llld .,1tb vpt.1..mllll c.lJ.Jlbi?Zg azigl•, /!.tu-ting at 700, 
sJ.~-: t·"d" a,;d h:velillE' off at sipal fl"OIII obii9l"ffl'• 

!·i:>Jr.;!l;d.ion .11,n .. ,ner K, obkJ.nj,ng altitude of 1000,1 , tum dO'lfn wind. 

;...: . ).s'r;;.,_ 2 Gl~T ;JID u;vE1, Fl.l GHT: amm •ind at crui slng Bpeed at al t:l tud• of 
1000 •, obt.itinil'1g strr.1gbt mid le"lll night ae soon a11 possible 
11r,<l maintaining strt.ight and level flight untU observer givve 
.~ l;:nal fo:r mat lllbJleuver. 

T~Moit1on·MaIJeuver L1 OPOl:I ii,structlan f'rCIII observer, proceed to croaa­
road11 auitable for S-tume and :rectau1gul.e.r ocu:r1e, turning into 
w1nd en route, 

• 
15. S-T'JRNS ACROSS ROAD, begbl into •ind l!Jld lllllke fir1t 1800 turn to right 

follow9d by a l~ lefi. tum. End lltlllBU'ft!l' heading mto wind. 

1'rans1 tian Jllmt!VYW 1, Upon inatroction tro,a obllel"YV, proceed to 
o01'1'ect loCAtlon fo:r entering reota:ngul.e.r oourN. 



Standard Flight C. (Revised 5/15/1.2) 

16. • RECTANGUL/iR 00Uli.SE1 begin int,> w:nd, pertllel to one side of the rec­
tangular co>ll'sa, nnd make rour turns to left, ending m&.neuver 
immediately aft&· fourth tu..-n &nd when headina in same direction 

·as at entry. • 

Transition Maneuver N: after completing, rectangul.er course, make a 
Half-Eight beginning c:.·oss-,wind, followed by an Elementary Eight. 
Upon completion of Elementary Eight, proceed to position fo:.• 
en try to Tl'lo -Bunk E1gh t. 

17. TWO-BANK EIGHT1 m,,ka one cor~ple+,e Two-Bank Eight with first turn to 
lett. 

Trunsition Maneuver. 0: upon il,struction from observer, return to air­
port. Proceed w position appropriate for closing throttle for 
lSQO aide appr.:mch. 

18. lSQO SIDE APPF.OACII; close throttle opposi,te landing epot, 

19. F!NAL APPROACH AND LANDING: into wind, beginning Final Approach at 
lee.st 1000 1 from airport boundary. • 

20, LANDING RUN: at lea~t 1001 without use of brakes. 

21. TURN AND TAll, t,; deslrod pcsltion . 

• 
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STANDARD PLIG!l'l' D 

(Revised May 15, 1942, 1n accordt.Jlce.with changes ill C.P.f,P, d.., 
scribed 1n C.A.A, General Release No. 4, "Supplemmtar,y In1tructJ.oa• 
tor Civilian Pilot Training night Coui-i;e111, S;,r11:!S Oeae10D.,•) 

Thia flight is designed for uae 1n Stage D and 18 corapoMd ot the -­
neu-nr11 included 1n P'l:1,ghts A, B, and C with the addition ot l"onrard Slip. 

The •critical 111ru1euvere,• re;,resenti.ng those msneUTera which are being 
studied, ue desi~tsd by nllll!hers &nd are c-!lpltelized. Tb• 1ntsrnn11:!S 
llllln6UV8rs a:re •trfllleition maneuvers, 11 rapre3ent1ng those maneuVC'1.'llhoa, 
purpose is to get the plane into ,osition f<1r the next critioal 11&¥MNVI«'• 

Qrd•r w pe19ription qf Maneuver; 

l. TWs to tbke-ot't' line plus pivot t= for ob111"V11.tion of approaching 
aircraft and turn back into wind. 

2. TAKE-0Fl"1 into wind or as i:ea.r as i.ppr,;,prla.te l:'WWSf allOll'I, 

). STRAIGHT CLI:1B1 1.-vel oft in 1<0cord6.I!oe with 100"1 req,uire1111nte all to 
al t1 t•.lde and dist~ce from field bounde.l')'. 

Tri,,nsit1on Maneuver A: depurt £roe airport 1n accordance with local 
traffic rules and proceed to pr~ctice ~rea, While flf1ni to 
practice area llllike certiiin tbl,.t the plane 1a properl7 t.riJollled 
for straight and level fll.:;ht, • 

4. 90° W'f CLUlBING TURN & RECOVERY1 enter from and recover 11'1 at.ra1ght 
climb, begiunillg at signal frDlll observer &.r1d .recoYering when 
90o t'r0111 direction at entry, 

transition Maneuv-&r Ba proceed to correct location for eucceecl!ng 
lla?lllllVlll" .;:tt.::i1nillg 20001 al.ti t.ude e.nd nea.d1ng into wind, 

S, STm )600 LEFT TIJ.RNa at 2000• begin.,ing into wind ud recovt11rillg 
c0111pletaly. 

'fransit1on Maneuver C1 short straic;ht und level flight at'tsr reo0"19ley, 

6, STEEP 3600 RIGHT TU.RN1 beginning into wind and reco.-er1ng COlllpletelf.• 

Transition Marle1JVer D: short stre.i.;ht and level flight after recovery, 

7, NOII.\IAL POl'.'Elt-OJl'F STALL AND kECOVEllt 1 -;vi thout \1Se of ailVODI. 

'franaitiOll :Maneuver E: 'atrbig:it tmd level flight at whatever altitude 
obt&inad during recover,r from 3tall. 



Stimdard Fliint D (Reviaed 5/15/42) 

3. FORV'JJID SLIP: 'in+..c wind with ;O'l 1,~ft bimk, rMcvering at ·slgnal from 
• observer. 

• Tr&n-eitiori Maneuver f: !'ec1uce altitude to 1000 1 end head into "ind in 
appropriete positlvn for ,ucc;,ecling iwneuvers, 

:.- 9, ·,'ffl(AIGHT GLlDE1 · .l.nto wiw'l. "itl! opti!7.\.1m gliding ongle, beginning at 
-10001 • !l.lld' r_eco'fering at aif7lal from observer. 

10. 

• Transition Mane1.rn,r G1 nhort stL·«ight i.nd 1GV9l flight at 7001 , heed­
ing into Jrind, 

900 MEDIU!.I PJ:GHT TURN .A.'lD RECOVEi'l.Y: 
• bank, st!&ting into w},nd and 

. 
at altitude of 7001 and with 450 

ending ,in croes-wind direction. 

'l'ralloition 1'la:ieuver !II aho:•i; stra.ight and level flight at 700', head­
ing into c.!'oss-wfr,d direction. 

ll. 90° MEDIUM 'LEF'.~ 'l''.JRN AND Rl!:0OVE.HY1 at altitude of 7001 and with 45o 
be.nk, starting cross-wind ·und enqing into willd. 

Transition 'Jeneuvsr Ii short strai;;ht end level flight, at ?CXl 1 , ltitude, 
beuding into ·wind, 

12. 90o MEDIOlt LEFT TURN AND RECOVEH.Y: at· altitude of 700' end with 1.5° 
bank, starting into wind and end.ing in cro3s-w-ind dir_a:::tlon. 

13. 

Tranaitio:r Man~uvar Ji short st.r:15.ght und level .fli;sht at 700 1 and "llith 
45o he~i:ng c1•;;aE:-•1'it:d. • • • • • 

90() !WIUM RIGit't' TURN AND RECO\'ERY: at eltitude of 7001 .and with 450 
, • hank, sti,rting crO'.'l3-'ll'ir.d Lnd endL'lg into vcind, 

'l'rr,n5it1on uaneuver K: short st·~1.dght and level f'lii,ht at. 700 1 , nee.d­
ing wind, 

U.. ST!lilGHT CLlt.lD: in'.;o wiJ,.".: "1th -0pt:i.!c.um climbing angle, star.tl.n..; e.t 
7001 , altitude e.nd lev~ling nf:: ·e.t· signal from oboerver,. 

T1·ansition Ma'louver L1 r.:t,ir,tainlnt altitude of 10001 turn down wind. 

15. STRAIGHT AND LEVEl, FLIGH1'i don: v:!.nd at cruising speed at 1,.ltHude of 
10001 , obti.ining straight and level flight as soon as possible 
and maintaining straight and levei flight until observer gives 
signal for nerl mc.!:.euver. 

Transition ',lm:euver M: upon instruction trom observer, proceed to crosa­
roa.cla suitable for S-turns aod rcctt.ngular course, tui'lling into 
wind en rou·~e. 
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GE!IEilAL INSTRiJCTION,S FOR !\IC'TQG!l..aPHIWJ S'.rANDA..'IDS FLIGHTS 

Field worJ;: in cormection .,i"th N.H.'.:; r<:set.1cll projects at the University 
,.,f Pennsylv·enia ar.r.' e.t B.,st.<:;i:: h:J~ ~hown tbat. l!!~•t1.:m pic!,ures of sufficient 
clP...rity to pe:-rrJ.t, fnlct'::>NCticu r.:_~~1.:,r1is ,';€r b~ U.1::en of 5tudent performance_ 
during stw.1.da:rd f l.i,t;:h-Ls., So b.s!'e.ct,ory photogr~phs c~n be ob-tLined if the 
operat,o:i.-- cc1ref1ill:: {;.s_r•t'lee .::-:it the fc,11, .... wine suggestions based upon pr&ctical 
~1t.per.larice to d['. t~ ~ 

!. Care of equipn~nt: 

1 -· !<ec? caills:-a o.Llt::.c.l ~ccordii~e to t; ti.~ld&rd lnstruct!onsj) T'ne Bell & 
Hov.ell 70 c,~~:i::r, ~tcuJ.d be oll.-::d ;fte1~ each 60G' of fil.Ta 

G ~Gop the len5 C..r;r and c~.8'i.l: .. 
} Check t!10 ebJ,:.t~rH :n~un t f ')!" i~di-:~. t!on:.~ of' vib1·a tj,,;m., 

'7 leap t;1. r;o~d suppl; ,:if f"J.la• on '.1:,,l0o 2CD 1 rec.:i.s ar€ dif"f"icult to 
obhill qu:l.<71'.lr. 

5 - •:af"-.e ptr1odic ch~cke.1 of r:1'.:s control :''€'cort1er to see that thB .aero 
poGiticne o.t8 co::.."1:'tif -c e.1~ct th.at 1,:·:e cttblei e.~tstem is 1·unfiing ~')m.oothly 
t.1.n.l J'r~e.l~/ .. 

6 Set up d~.C'~ .. r .. lte pruvi::_::i .. ~us r' 1~n:- -r-s--=nert:int> bat.te:ry at nec-e-~sary 
l '.1 tl'lrv;:cJ s ., 

7 

l ~- r: 11? ck B C--1•..J:...t:'r, ~f •;..r;';'j, f•C:t,t'd. :( _', .. Ln ! fl ,::. t :f:i:--::·-1--_ ., 

;_ 1:--:.-1,.C. :1 .. L<r __ t ::".,:,·~"~-~ c_,r i.c;~-I.:~1.·,,;_;.J:-1t l·::..r;,':;'l.. Lr/\ ~:c:c.t .. '.."'::Jl ;i:-acorcH.rr,., In doiri.g 
_)j- l1in~ ,i;r.l:-.'!,-~ £1,.,_~_',c.-J; il.~t!·, ~l .. c:- l.i,:1.:l .. 1)•~~ 1: t:is r•oe-it!oz1 ':-'JB.~"t reyri0.,. 
se;..~"ts t:•t cc-::,,: t·~ \ -f~·,,- c,f -~~ 1,.cJ.;'52-- -::.i,;r .. .'.J-,G·1-:-:.:•_bn6 Cl't.:t:'."~,ng t1~:->t t,f tt.e 
•ic:.-.:.:..,GU"'J•?:t~s,, 

3 ~-- ~_:-:1"G lt1:i;n t..i.~;}:·,,~,~"~ .:::)-1 ~.--::c,e:~~n._! ~ .. ~~}:. 0J7•in,3C lie;ht re-t!dinn; ,';!.!'!3 
(,;-.,._:fler£ :1:•e•~d., 

fb?:ck ::·:~~'lGTS sp~ad (8 f:c':l.:~:::-',' ;Jc~:;. :)t:,'.'.:.)!-:<}),. 

'-j ;-,J., .\/_;:;:.:::.:.: :71(·:,,?l:'(,~:;·"li.J"' (.5•:.-.t ~,:r:f,':t·· 3}..;~ .. !'i.t:-'--' ,'--,1.i~ht) &.Fi fin~}. (D'CCk, 

f_;·•~ • . :• .-LJ'.,,:,___,;,:~-- :,_."[!, 

~t.:·_,,:1.:. ,.•,:i ,,. : ' . .;;-I~'. • ..,_ 

~'-, .;.,:3. i. L: c', l!!",::..:e :l':.J::..· =-s f=J:: ;ll~t-ct,;':".:iph~ 
•~.' -· .:.: '{ :-; ~:1 t:11.;J~ "i.he -:,oi-·.r~ct oe~ ... 

;~,~,J'<t':;)_--- ~"•H. ... :-,~·.t•(~ f'-}-_t1:-- !_J• ::·:_ 

tr.~ -the:.- r::;r:.~ :::A~-:.~-e;T ;_(i 

,:.,' •.::-.':.~c,1:·_:' ~(i:7•r,.:-:~ 

,;:.r.:.:: 1";,J·.---.:;1 i"C .. ".:.~>~ }.~= .• 

•.~:; :·Lr-•~,;;; 
_.' !'~' j "--(: 

,;vJ 1·-.~~-- --.,--; ~ s:i'.-,s,, ~: ..... !,s ;:n··;)·ti<les f'r.L ... 
rt·..:>-=-:;. .:.'J: .... -l:.·,:io 1:;::..? ~,j}~es.lon_ 0f 

rt~;_~:: N> 1: _n.:- :~•-c,:._• ~"ta.rr--·~1le::'l s!-il~e. 

-): :::-:;~\.~-:'.:. ~1··.:i -~l1 G'"' 
- ,- £; I _,:, .--,. •,~;~ ,_, .r_:_ -:;1:; 

t..1:-"- J.:t~i;L:t! :tr; th~ 
!:-Cr~r: 3lt.'•'3t be £1:&.r'':'~c.6. 

2•; 1~/:-5 i'J-it:diuzr_. T,, ... ft"n.S 

· ~ -: :_.- -'ni:-· ~,. ·:s ?i} c•:~ '!:'.•:: J~!"o~ __ l" from 
... :_ -L; :; --~ :;:,·.--,: ... -:>.L 1:i.o~·t'-~:·:nt~ :•ih.ic:1 :r:!;cur 

.• ,..>1 :.... .[(>..;:r-1 --1 }' .l e;, c~:. :D~~.r,euver 
.,•:· ... L ·1.; .. ;·n. ;:n:'. \":ltt~ i;l1e 8cnt101'.{', 

\ . 



i, 

2 

wii1- e.id :.x~ -r.h:f' 
'i:e inc L1Jded. 
?:e-tcl.9- ::a'Llt 1..•f • ~: . .!."Je 

;:..t"C:D)~ t::: ~t,;<;, 

~ncot'ril;..,., e-~-Y 
m1tn h1-.:-.0 ~.~1.-3 

·fa~• t•i t.-.c t1-:~;F ye.:..~ :T.: .. -t:. ;,..1i,;:, .':! 

"":·••j '- ~2'.-- J _i:-,~_:t ~_,.,y_;;. ;'.;yj::y 2,1r},:-:,!1E,"h. ~ 

.,;7, f.-·- ,..: .. .'i).r" ':GC 1Y~2!'J ,.,'"'...'::~IJ~·,- U. :·'.:_::,-n;..,,.:. ~•!..··- T1 

,·;.,_- .... ~1-:::. :·.:;a1H::·.-lve..:s ;::1.._";~ .. ~~--"1 !"c. u.;. -...,.-.:,._l(•\•.·3_ 

;),. i:.t r;~ . .:;"t?"~ ·,z; .;!,:r, _ _,.;; t. 

C.!j,~~ ~-t ~v £.:i ,;;'. '",•.:.~ ' 

1:'~ !1.f--'r.f-".' ?(: ';.-:-:--:.::~:1.-' 

ou:eSirir~l· ~-t1.,rLri _"-;.i.,_;1,.1!~ ~,-~r-, .--_!;:.·1j,.:.:'.!-~ 

2-eft r:in.11-::c.~ '..i,1t,.~~-- ._.-;:::.•J~:::::,'J L:..:: o,: 

r-.~~~~tr,~-d. re,:.u~-!F·.~·y 0l.!"t:~Li.::,11 
s~~~ 2:.. ;r!t>.rr:. .:.-'.-1.'c:: _·_;} 

-,~r.,s. ~~li.::f~I:- iniTOJ'.tu1·~1 t,t,:: ur·:."~·r 

Esscn!.id.:i._j.y t~~i-'_, r,~~_. ' ... .-~~=-- t '1-·.:.·-: __ _1 >-!__}~ :~_",=:lJ.;~ t -:-~.·- 1-L t1.(',-. 

Co1i1 00" m1---t 7.7~/:a :.·,;,·• ... 'GE. 

~rt. i 3 p::: C'--:~--::-..:.u~e ';'J:,.:1 ~): .:_ ~c -J.·, -· 
co·tte!":r ?i'.l:'.l(, red;..i~_'i.ll, ·: ii:~ 
':t~t··~n.- la i"'e!';1J\""o.:- i..:-1f ~: f\ e::-
During cc:ti;.;-,_i_h :?i,:H.,.•..:n-,rc~- :~ "~&-: ,., 
pa.!!+;1l wi t:'ii::: t.:1r: :-1-_ :·,:>rt. f ~; eL:~ ;;:::-,d .:­
ccck-pi t, :ii:lck) ::hc,:fld bt; t.,ur--r:~d ~r;.: 
J.~)c'ltion ,:.;,f ~?.g ... its·5_;,:;..-nt,. pc:-::-t_:_JE':: '~-:t 

.:·~C 1~1.~~t-s-;:~·- :1:f' .:::~~~-~t;,e 
l--!.,-',;-} '~0•10-J....,_ .. j •""l-: ~'hB ~--•;!'· .. ..- \,i;, u, l ~ _._ ~ ..! 1,,o •• c 

{)l t.urn~ 
1,fj,~~ !J!":J:'lffiJ.t 

.-_ t.iv, ... t.sd. bJ r, !!~t"---th, ,-..11~ 

1ro,1!t1r:t&r l} ·,.-- s1_· a~ -:_r_, J,'. :: t-~- / t:·,~ 
th~~ '!a,:i.r~~~\;/t'~:,:, 3 -. ..:. ~ol}-"'l_·:;~ 

H -u :'s!-"-; ..... ,:.,.-:·.;:-.. .,_ !.!.~--:-hi, ~1 - ·r: .'.O'.i ·_rJ:,;-'E." ~;. 1--=-~, •0 "$ g-.. •.3:~r. ~ 

t ~ 3t.a Ll. ,, 1 i:~;tt ~ ~ t I' .. ,_; ;.-.:d -. '- r ::d . .: ·.:..1 

-it, ::L:,(~L-·2; ~· l.:'..t d. ::""~ ,.--:o~ ~. ~.:.-::.··_;_~ tc:.~:.:~~ ~,~:-,.._--..Ll,.C~ ~--~· :lrtr·:-~-t~i,-2~ 
;";,. 1-'f.c:'.J.~·-'[,--:,._., .:.i°;: . .s::f·~:<, ·:-:"~;>:, (:\··ci ,_;_•ili"':'.''<'.r. fn. :-~r,.~:-:;; cf bfi-,r,•:;.:c':: l1 __ .,. 

;1,.;1;6 c·t_:""._' :'··;:.. :.~r 

Ti1<:"! ol-se!'"1t~i1.~ ~,'?-,•::1 .l.z~ :··::,::,; _J ~,: 'J t f.i~i [_, 
i':-, -.:,:·;~c; ,~ ~) ( f.11· r-~..,,r~r; t.erl -J:.-:l··! HF' -_;.,.~y­

ins-r.r-1,;.men t da-:,.,s. ~~1~;~i:.,_,~1~- f:-•:_i-: 
1''.1i~ fli~~~r~- cd .. ll. h11-!_h,· ~: , •• .., 
(~~ optimurr: t;_:;:::ff __ t.):0 

- .'l;K! j_ ~ \'"'".; '." ,!':_ t. i::.J'l. l ·~~~!'• 

' ~- - ' ~., , .. - ~' : , ' 
n;~ ~-J,~!lt,J. =-: 1 ::_ '_,/J. 

(~.• .•,,..~.t 



'Ii~.e,.;B f},i:_·h.-:.;: s!rCuicl hF. 
fJ,},3i.lt .. , .. ..-·,· ~.1.c, .tcll,1}~~-fL'.:, 
.C:3 -¾~:~ at t~1c ct:~;J s.{1;.•~.: 

.",<;,\~J;f 
- -~~ 

,. 



Place llit:D..!l t!fi-rr: ef si:t-je~t 
arout'.d the letter der . .if.-;lat.il~~~ th? 
in the maneuver i::umbur 1,,a ice. t,c,r• o 

.'.:.n cB.1·d h::,l,,13t'-~ D:r-&.~ ·3. ha•37"'J bleck cir~la 
Li .. iJ~1\. to b~ t&.}{0u... E.-.:pose t,he ifJUitber £I 

T}_ie;; r~t.vtc,1rRph roant? .. J~T..:t':J ~~s foll-:,~s: 

~ 
1k>.,c N!lllle of /,le\l~l;". 

C • 

1 
2 

4 

7 

10 

11 

T/,J[I -
fiim~-D:FF 

U;)t ~!i.otc.t,1:~apl1~x1., 
st..11±:r t, camera at l1~girm!,..-1g r:rf 'r_'e.'1.,;:e-~ff 't'tlt? ~ I.ae:ve c&r1.:~J~i. 
ruttnlr1g £B pl!,na ~C:'Gt7~Z !';i'Ol.Y·!C.,.. 

.fil.1F . .i'lICHT CLU.IB - r-U:p r:i-th~<:-r:·& v{i2'!1 1.00~ !..ltitur:'e is 1"&..;~cne·a.. Change 
-_ ------~~~L!l~U~&-~:· ru;{':it:r t) li ~ c~ t_ti,l,27~ . ..PlltiQ.f?'.¥J) ~ 

2.Q? 1.&1'~!' t:L!U§JE~_TIFiN -- stai.. ... {:, .::a:1c:,s. _,i..ast ~..9.£Q s.ip:b..-i .. t•-.: ~.;;J.1ect 
for tu~-r~., S-:.:.c:;: (':P.!r~~ra aft.Ee:" ~0:7;,?let~RCO~ten.• CL1,ang~ 
ru:~~BUV"~t' twr.-:b:;r ic 1) (~-tt:t-~n.::~ntr1!·3l"S 5 3k~-~J...!. 

POffik-.Q:fr ~jl.LL & H~:~;or~1I - sta:':"~ cuue1:·n jy[!,;. baf9.t_e_ signel t..:i stibj;.:;ct 
for stal.l., Stor c-0.ruer:;:. af_t€r c .. 1:rd:,lete w ·r~-cov~ ... ry o Chellga 
r.rumbe1.~ tv 9 1 {ot:ilttiil,&~~urtbe.!.~~~) ~ 

-g!R.AIGlit_Ql-IIt~ - ~):·,.;.~:-t cl:.nr~ra .,~1., b_g:.f:~IQ Si@:i,~l to ;..~r.ibje~t let' glids~ 
Stop ~,,,~~ers. afi;a;:· coffin1ete r·o:~ov,::rx_.. :Jfu . .nge r.r,J.!Jbal" ... 
t,.~ 10. 

90~J§»JUM fh[QiJ.'flg:N - Bthr-t _camt:.l"ft j~2t .... ~~ signal to m.ibjec1:, fo':!.~ 
turn.. 3top c-S.!£'oer& aftexi ~OJlff:Ll&t.e...F~ovey•y; Clle!lgG rmmbro"' 
t ,, ' 

C ~,ck 
ario_u;:.r,-Il"i•' • f""" ., ... " t ~ • ' • n , ' ~ b' t r ~ .,."-... ='=-~;..1-=··rJ_,._l.~~~ --.. $ Ol"'v c~er,r.i. .J\h~J_b_§~Z.:~ n~cf',rll\.!. -.,l1 ~~1 . .:eo or 

turn., Stc,p c~f.ir.~1 p,_fter_ coffi:cle.t{: r~cov0J'.":[, Ghenr,e ·01m:t-e1~ 
-t.o 11· 

• 1;: 90?,_¥,~JU:,,~ L~lt-..]_~ •· ~;t1t"t ~s.r-1s~··e ~t_l:1-?f:~t!~ si&"':~<..~-l ,.utJ s~bjE1~1t fer· 
turr,.. Stop c, .. I,·~ra after- cun.p,l,tJt6yt-aco-..;cr~ o CbWlgl'!! nr.;;l.'~er 
to JJ, 

13 900 MEDI!m RIGHT ~\JhN • ' ste.,·i. C&llUO!'i'. just betor .. s1rrnal to subject f:J't' 

14 

15 

tu:r.-v"' Stoo ChltOr~ at ti;!' -.:'!Dt'[}leta !;f:CC.:f}g'..l'"' (rha;~gf.'r tn.1~br-:r· 
v., ).i_ .. 

S'I·RJ:..IGE-rr Q!J:MB - ~•t.srt ct:me.&·a J,11~efqr,~ si~a~ to :-;::ubj~?c~t i c-r (!lin:::lc: 
Stvp c«mi.?re g,,f_tp,~• CO;iJ_i.~~+.ie n~5:._~<lr..t~ GD.i'.lUhe l'3~:i3b01" t-0 J..2~ 

S'fR/,IGflT & Lr.JIE.!1.l'JJ:P)I:,;:· - st_i.:~l; C~•!Gera Just L•s:f,)r<c s1.g,!>.1. t.;, w:oject. 
J~fter 30 e1::-~co:,H:l6 cf Straight & ii&VC!l F'li{~ht et.op tJ£-.zna~t-t, 

Chiinge W!J:eU\.,.,n .. r..c.n~'ter t-o l~ .. 
S..~'IuR.,s ACR\Jf,S RO.~) -- n:r~ fh::.tog-L~D"phed. 
RECTANGUL.Alt_ COFRE'.~ -~ ng] ~hotog.n:,.pheJ ➔ 
Elementarv E;j.fil~ - 2_aJ. ;:ihotog,:-.s.pbed, 
l~QO APPROJ.CH - not phuta;rqJh;ed. 
FINAL APPRQAQH & ·~4~].Th.Q ~- ~ta~t cumert\ 6S -P~~lot :1e~~de ilit,o i,-ir:1cl fr(lo.fil 

the final turn.t St.op co.mer~ aft<-.r .~c:vsral ~Gccnd'.?l of 

LMlDING ;m?l 
JURJ'i ~. Tl..'G 

Laltdiug R.t:m ;j 

pt:rt-i..:~lly p~1otog!"'i...~~1':ed 
~~ nc r, pl1otc-g:r-a:phsd. 



PROCEDURE FOR PIIOTO",.,R.APJ.UNG STANDA!ID FLIGHT {) 

Pl!!.ce m,.;iu;o' cwa Qf subject in cal'li holder. Dra• a hea-vy black circle 
around the lettsr designating t,he flight to be taken. Expose the nUlllber ,g 
in the ll)blleuvsr number ind1c'ltor. T'nen ph,;,t,oi;re.pn l)!!llleuvers as follows: 

lit-,;&_ 
Ng, J&§ of Ma.;J!U!f!r 

1 

3 

L 

6 

7 

J 

ll 

1.3 

l4 

15 

16 

p.::,.t ph1.; t cf~:n . ._pl1ed. 
1'11:.ert Crill€ ra- as r,aglllni.nr; of Take-off. Leave c...mera run­
ning ''-" p l"ne le.,ves grour1d. 

STRi,T.Gf{T Ci'..l'.lB - ;1:,,,,:, •oa,Mt'i'!i .in~n 100' al'titud'I:! is reached, Ch!i?lga 
· • -I!W!euver r.u:~ber to ;i, (g;:lij;_tins nu•:iber .l). 

qoo 1,'JJ;r,1. CLlt:UliliQ_'ltl.f~'l - st&•·t Cf'Jt~ra just: bt>fors signal t,:, eubject for 
turn.. Stop ca1:ar~ !11~.s;~let.e 1"'ecove;:x- Chonge ma­
neu,Je!" nutr:~~t' to j .. 

J6o0 STEEP U:F'f_TiJflN - .et&:rt c5me.rc. just bafor~ signal to 
t'.lrn. !Jtor, ca,ne1·a af'·c.c'.r comnlet,e recov~. 
t-:, £. 

subject for 
Chan;;:e number 

;60° ;aTEf.P ~ 1'UR": •· stert c;"11lcre j::~t before signal to subjec~ for 
tu1"L.. 3tc,y: ct,nn,t'a a.f-1~er· coj_[Qlete t·ec.o~~.£!• Chang~ number 
t.'J 7. ---

POJ;'.Ji-01''1'' J!Jl.LL & FJ<:.QOVf.,g_ ~ sta]:'t {;atnEll'I'\ ,.lll',"t before signal to subject 
for- etu-11., ntop ceroer.~ af.~ complete reco"\"'erY.'. \Jb&nf;e 
m~mbcr to ~~-~ (g_~J.lil!IL!t~4t':3.)" 

filjj!.JG!l'.LQJ:.lIIY; •· i,1~rt c,a,:en, }ui;;t_t,'i:lfm'~ ,;ignal t.o subject !'or glid&., 
Stop C£>1Jl:,".'r. .!!ll<·,: .PEn1J.ete .~·ecove3'.Y., C1.wnge number to lQ• 

.10" _!~1µiIO~ :<t£1T TQf:~-~ st&rt c&nef'a ~~.!!~or'1 s4rna.l to subject tor 
t,:rn... Stcv cc r.,~-,~-a nfj,~~its1:ta recovery. Cha."lge numbsr 
to 11.. 

1Qrl ¼12!!f,1 LID' TUr,r• - ,>~~rt ..::atr.S!'-:i, 1uat .P~~ signal t,C 

t~c.. Etc? C&-..-'tlei';. ~::._-~c.ro.;le~9 1"€-COV\~~ 
t.,, Le.. 

2Q~_f~f.:DI[J;~ L:?FT TUf<rJ - st.~rt ci.i:tsn, ju.;_!:_b,;;.,t'oz:.s signal to 
tnrn. Stop CQma::-a Itf::.:rc co-1vlet,a r·ecova.tl .. 
to 1.3. 

eubj"'ct for 
Ght,nga number 

c1ubje:it. fer 
Oh:,.nga n.um~~r-

19° Z.@l~ .. )iJQ;iT 1'0Hl'i ~: .~t.:i.X"t y,::i.m~r& l£:L~ be:'s.!§ sii:,"'nlll to subject fer 
tarn,,, StoJ; c;.1.m~rn aft.or co~~ .. repvven.. Cht:H:Jga number 
to 14, 

STfY,lGH'!' OLIJ~~ ---8turt. ciS.a.e:r~ _.iu8t Q9.f-2J'.l! ::;ignal to 0ub.iact !or climb. 
Stop tfilll<ll'u s~eJ:. £:'.'Dlllat,L:;:i>J'l.~::i • Clv..ng.i nu«.ber to ,l:2. 

,?.'l'RAlGl!.T &, !i!;;VEh !'l:,I·1li'i; - at&rt. cu:iera j1.wt_ b.aforst t>igll'Ll to subject. 
Jute,· )Q secnnds of St:;•!'>.lg'r:; & Leval Flight stop cLmera. 
01.,e..,,,g,:'.!,. ffi~ Mni•vft~ r,~,m•· <t.,,*,,• t- jh !~ 's.;, i4--:;:,_..,.,:,;.,. ...,,.._ H·.U"7.IW." •~ .;t~:';.• 

S-'Wil..'4S AQllil.33 ROAD - ,!12,:;; ph,:;f,Jg:ru,:L•i:,,L 
!~.IJ.llLAR cou!tSi:; - 11.ii :ind,ti;;?,"<, ;:,h,;,ct. 
If~~K.. EJJlljT • .ti1f~ 1JhD~o?a;oha&, 
Ji19.,,... Al?P~~Qg -- ~ !'!}.!OV•)~·a~hJd,. 
FINAL .APPFOAGn & r.,um:rn:; ~ ~t,<.;:>t, ,_,,, .. 1s:•1,. ct!'! dlot heads in!;o ·Rind !'rOI!! the 
-- i'in_.i'--tiun-: Sh•r ·,"-Ll,,x-,:: ~.fb;:r.' ce·1r,,t·al seconds of Lauding Run•; 
LA!IDING RL'll " partiaL1y plic.t:,,,g .. ·1.tph.,,ri ~.:: prc>vid.sd in 16 abo,re. 
·Ttm.f-~t ... n~t 9'1 .. ,tq,;r,,~'ccd 



• 

! 

Pl~ca na~e -~a.rd ,,f' ~ubJ,~~-~. h• c:t:11:··> :~cl3.f.r-, .t•:cn-,- a h"E:-;_•~-.y· bt1:--.ck circle 
al."otm1 the letter d~si~::1&tir...:~ ti1~~ flic;~,t t-:) b(;;• ~>::i.ke~1" Ex;,v~e tile m1mber _:g 
tn th-e .nv .. .net-rire.t:"" n1..n::1b1or li:.d1 (::t:t,L" ':':,i.:YJ :::··~, 1 ::,•:-£2-Eph w::i.n.e\.i·i.r~.r-r .. as follows: 

:..1an!. 
,N9...,_ Nama of IJanewrei;: 

4 

5-

6 

7 

10 

11 

12 

13 

14 

15 

16 

not. p;'.lotOC--~pi:.sO .• 
,:11':.&r·~ carne~·a. at ·~~:.:ginn:b1r~ of ·.t:i.ka-cff !'Un. Lt3:ave ~til!l'era 
!" .. mni.ag .1.s r;la~0 i 8!.:.~eg gi·ou~0" 

i:TriAIGH':r c1;;:;;J3 - ~top ct·, .. rne:-i'.°"-..::. wr.en 100? c:..]. ·tJ.tvJe is reacted~ Ch.':l..nga 
maneuver ra11rbc: t;ri lri {Q1Li_1.t.5-'!Hr t:l°~]i:r!ber ~)" 

90;"LEFT Cl.I~""ffi'2Ui.;.N --~ ~-~,art cn.~;:;~~0
c }u3t be!"'ori& sit.;tial to =nJb.jeet, fo-r 

t.1..rrn.. St-op ce.ruArs_ ~:,t_~r corn;ilt-~-t~_..7J?_£0ve;-y., Ch.c.1..nJi'i 11m.­

n.cuve:r- nl.lr.nbe1~ to ! ... 
_260'0 dTEEP LiI('1~_TU1-t,;~ - st~irt. c~1 m1:;r•-3 iYfi..l?tf_g~ s.tgnt1l to 

·:.~urn.. Si.op cLwe:r&. _aft3_-;:-_ c;0atpl:$t~ :-..--e_co-\,sr:L~ 
·w 6 .. 

sub]ect .r (11~ 

Chb..'.'tgo rmmber 

.l§oo STEE.P HJJlfIT--~!J,!rn - ft.~u.<, 0:,::n:~r.¼- )Ji~':.°J•~l---~f_rtf:~ :-ti~<1al ·<Al sur1ject for 
turn.. St..,r cw,,€:c~:i ~1ft.~h" co~lt'!t·:: .r,:,;eoveJ:.,'{,, Ghunhe number 
t.o 1· -

PO'V'IER-OF""f S'fAJiL & RECOVF.ii.'f -~ Bf c.· .. :t -.::Eu<!,')~a.. jj.\,ll ;---t;fo:u: s.\.~r:.l ·to cabjlK-t 
for st~r~11.. St.o~ c-r.-~ile~a a..f!,r.n: __ cozr:~f.i.£-t.t:. r~CO"'.!'t-!~<> Change 
numbo::- ~o ],. 

FQ.f.WA@ SLIP - st-t-xt c,;1.nH~0~·a jr:v~. b,::f . .lr& ,':~.tf:3.1 tn .su{jef.;.t fer t.lip4 
Stop cane:.·::i. s,£·;::.fl1'_ i:_:')~Jii) .st.~.- r·2c.,J!9;~;;:" {;,_-.t:rit:G zn.t'l' ... )Or to ,2. 

STRAIGHT li-"LIDE - nta.r--t c.s.r .. ,ers .• t•~'l C. ... ¥_ftlf2 3:"..gr~- ·.l to c~tb) ·:ct /·f~-:-;, g1 ;~de,. 
Stop Car.3:J-~8 ~f};e-1~~:-:cr:o..J...s.}.2~:·1r; :;ve:=:r: ., '.~: i:.n_ge n1.R1:'ii'..:' t ,J )..9 .. 

~MErIUM RIGHT T~JlL.1 -» ~Ui~t c~~\er-6. J!lp!:. l.~·B2~":...:_~ :;iJr .. ·1. 1 .. :,/J 3;Jl·.je::~•~:1.. t°'o?: 
t.urn _ s:.00 :.-:-...i;~!;l"'H ~ftex• .::c•~:-J} r: t~ 1·~ccv-s7y ~ t:1;.;•n:~-..~ n~'!nb~•L .. 

to 11 .. 
90~IUL_L~fT T!Jlt.::{ .~ ett.,r ~- cuk'c:rs. )ll$~-'&~§..iQ.~ 8ig11a.::. t.o 

tur11.. S'tvo c&.nE-ra a.ft,Jt· ao:n~lete ,.~eco~ .. 
t-o 12. 

_'2Q_C JiiJ:PJUfA WT 7-Um!_ - Sill.!'t ,:r,:;,ara _juat..J2.e:'oJ,:!. €iz::;"1. ;;_; 
t1.1~1L Stcip c.::J'.;z~:·a Rf t-er c~mJ Letq .rE::.cover;,'" ~ 
to 1..1. 

subje~t fo't' 
C.h~r•g.3 <Mrot-.e.;:-

~:u:Jjec::·r. f01:" 

C'.1Ecnge nrn~b()J:' 

~o l!EDHP.,! t:IG!iI..J:lll01 - su-.rt c~r,era .i~st b,rl'crs Sif,'llel to sc1bj-;ct .'.'or 
t~r-n.. Stop ccimeirE~ i:..f~e1 .. coo:Qleta recovft£.Y" Ch!u,ge n,miber-­
t.o l,!i • 

.TIRAIGHT CLH:B_ - stEr-t camaru j'.lst_J;,ef'E§ sigr,el to m.1bje:.it fct· c1h,b. 
Sto~ camera ~±J.-.~L_:JQ;!."gl.§.te recover:{. - ChP-..ng,':? rm:_rubEir tv _]2 ~ 

3T.RAIGHT & LEyEL FLJG\-\'l'. - atart car.JU'!' just:_lJ_efo.r_!! si,_;nal to :iubje~t. 
After JQ e,e0or.td~ ot Str~ight ... md I,ev-al F'llgi..i.·t et-:ip cam-arr.. .. 
Ch'illga manP.•Jver 'JU:Lber to 16. 

S-TUHNS JlCROSS ROAL - !!9Ji ptoto.;;,:,unhad.-­
hECTJ.tiClUIJl.rl. couasr - .£2.t phctot!rnphad. 
TWO-BANK EIGHT - !lQl pnotog;:E!;>hNl, 
1300 APP!i.O.ACH - !!.Q.!, phot,Jgr,i.phed. 
]"lNA1. Af'.PROACH .~ I.J.NDINQ •• sta1· t ct.n.,:,z,,1 !lG pilot hea1s into l'>ind froi,, th~, , 

:::.ANDING RUN 
TUHN & Tii.XI 

final turn. Stop c~Jlier'.:. e,_tl;,.r sever&l 2accnds of Lancling it:;:;;. 

partially photogruµhed &a provided in 1~ above .. 
- not photographed. 



1,1.ANP.A{ .. FO:t }:.t.7.1.1:Q P!LOT ~!i:~~CJ}L.1:]t?' T'.-;rtonr: J ;;::-PF:f!T ~ ~\3Fi1X~1rroN 
QY F~or.:o_:: f,';!f,i';):~f; AP.H".::J 

.£.ll:1t<1~+~ .3 ~ ,1 :w.:np.:.~•.Jt:, 
::Chrin D. t:m3J 7, 



! 

iUJHL~.L rOi"t H .. \'.tiNIJ F:~tllf PStiFOR~.:\NCE 'f:B"5,CfH1H 
D:":l-tEd1! INSPEC'I'l\.'N OF MGIION PHOTCGB1.:?HS 

lG t>attr_t; hy 1.u:,pecticn t}-~9 !-;arfo::."'ill:~t;c::i ct' :·:n.divid1,rnl3 ::•rc!1t i;.he d.£:.th. 

p~~ovi.:1ed liy ihs p;:(.:"L:[)·:z~hl; :.:-2::t·r.1.~.,~ .i'.:. ~.!.., :"'t:,:_pJlred t.~tcS.~ t,r,"~ phl.)GC!_z?"-a~ms 
of the 6;:t .. '.r~ !".U.gt~::;. be :•t.f:j ~::,1-'-;.:-ir;l;;-)1 t~.'."':::-:e t:~i1u~ (_:"r>"1·h-.arc~1 bft.cbrtG·df m1d 
i'~,:..'"f:c-~0.:!). ~:.t ;~_a:.,,i.~_:-B..,~t'JJ? ::~<:::, ~-:r~o:::: .. " ;:-_"1--t:--:tJ t->.i:1 -Si~r:. oI,~_--.L;it""V'~,,J.tc-n1: &n.i! 
.r-, ... t,lriga c,;_1 e :f':..vt:.-;,air:t .-3(-<1.:~ c.,·r~!d t·_. r;,..::;f•:.: ix-:1 tl':::J f'c-JJ,-,~11::g a£:pc.;t~ -r~? 
r11.e.l;.t s~~:tfo:ii::::.:-C?ce: (1: h"° .~::.-. 1 to _; J..;. .. ,) t 

1, 
;? .• 

·S .. 

W_(r.,4S Gt::,n'G.~•-Q] .. 1, ~~,;~,. ~L .... f1r:J.:1.c,r~-~ ,.d"" i1<.-Lnko 

Il,:-<.1e- C-::mt,"\.,~~}, ,:~ . .;,~.! 7!5-:i_,...,_'/,r. --~z;.;; .:~• ~10..58 0.-J bu~:·lz.oz.; .. 
.Dirt=::c~'!.o·}u1 (.'c,:J•;~1.-,·1t, ~~,~:.>' :;_ .::J:!;:.:;;Jh1.Ui'..:&- of C-.:tr:KCion or n:1.t-e of.". tum. 
Te./l<is-t~~y t-:.i slip ,..,1· ~;i:::J,::: 1 .~~'::·~,; ],.e.:c-r.al ~tclillty., 
~{2. i.:it~:,"'_;.~ili'O::, ·),i:• e~:. ·U. !.~1:1.f-., 

i\l;.:.ir/:'3oauc~~ c,f ~::.i:: 2-p&.::~1 ~ 
Cfl-0l·C~~!fat'""Jafl ~f ::.Jtt.-.."C-:.'.1,E 

2-·,. !l:.~~½·11.:-.:..:;.r l:'~· ~-x·-~e•-1'.:~.~ :.f ~c,::' i7~'-f'fJ,, s-~g .. , ~o:t:r,;:.1} de~ce of bank~ 
c:-.>"lf'l=··bi_~ ;;,,+h"il~ l'r.>~.,.LL'iiiL: .u.L· :-::-:-c,~d 1 t.;:i.';"'~~e-;·cir:-t tcir:iiency,, etc:. 

1~ ~.:L:ig ('.-3:1tr->1 -· ::--::-.f,::~r.; 1,o th~ i--1::.t:.l/: ~ :_!. J.e--ter,z,.J .:f-..3..b.il.i.i.~.,.. dt1::J·!ug ~:­
ne'.~ve~s Sl ~,. g .. , s;;frs-3tha::"' t.1:e rfi r-n.~-- 1 i; ,r~ing3 f!Z~ r;;:nsisteritly .lt?'vi,il 
durirJg str-Bighi, :-::r.,_•:1 J..-=?vsl f1.i.t~i-~ 1 ?.+-.ett.:.~r· e:~.- v:o1~ tit~ degre-e .. -,1' 

b::-:i..r-tlt v1..t•~~i,:3t:: TI':a.i-lu,:~J.y 0u~5n;£.: t~ 'h21·r,_., e+~1;., C1Jes for rat~ng th.ls 
1.:...;-:nf,t;\r~·:.:· cc:/,f'; ;,r~:.i:1rr_;_;/ .::1-•;:.m t1-i': 1,li'-;_.lf.~c::i.e:l h.:n.--!zro<;-

.i.Ir f,'.-'"1.F. _;:~p~r ·_·t<! l1 "::,i r,~·1..:;'..: _i_p C,~. 

the horiz~n d:~1:r- .i.ng c r; :_ ~i...h,, 
ate.. Thi.e; ~ .. '"f-,~·ii~~:to c.: .. :.-, :-;J ~: 
,'!r+,iflclul horiz--;i.n ~ 

t~-£~ :·1,,~lbO!l; ,~~(-!> J s·r-2.::.•iily a°t,n"".re 
'.,~.:-.C:L .. :.~ ,,:;;1 the. hori~.u .. J Ch.1!"i•n.g t:1~~.1;o 

-~.., ':,.·~.::: .. r1..,t~,1 b/ ra:f'1.:.~r-t.:11G~ t,.., tho 

Di::-ecd.ii.."l:·;t~l C.-::i~!~,:-0·~ - .-,?fe-..,~:. I,"! 1.\,~ ;Ian,J 1 .'-3 di.'1:·ect.:~cnal \!?r.,_ :.,111.~t,t II 

e:~f!.; w~1a➔ ,}1r:--~ 0:r- :._:;;., l'.~t~ pJ.t:1.c:~ tLlrfJE- :h1r'lr..~~ ~tr.:.11.gh-: :·ud l01"JC:2 
f li;f)it~ .;tr~.- ts:.it ,:~}. ~-~.}J i-, t :-·,r._ ~-;~ 0:t:. f(l_;_dz; c.-.t~d t'1.B 1;1sL1t0t:flil'i~A -::,f 
:.~ate o:.' tu::1. dw1·iu2, t,Jr::l"}~ 8-C-•.;.. !'" • ..':;.:..::: veJ::"l.-~1;1~ cc:!i b~::.rl b~ rt· tad by 
l'E:fe:t•c;.n'-::2 ·tr:;. th~ }{.•.1.t.;: :-it iy, \!'.'r..! :£.r.,,h•::;i1"f/Jt>,., 

'I.zrdeth~? i u sJir ~.: ,-:~'.J.r:... 1:-td (:r .!.} be.;:::,: io~t~·1Xi'i8ht l;:; the b-ast 
indic:-i~tc.:::- c1f th.ts .:..~,nd.l·_,--':!;_;;;_:-~ -~t i.:--; ._1.::.e:f111 1 .-.to·,·,,:·--r21·_, f.to.::.,e--t.iL'lSS i',o 
:r·efe:c :.',.;c !•,i.1-:.· e,·,"'---;>:.'c1,;.n.:..-t.J .. Jn c,f ,:-h·Je;,,?•i1., -~~t t:'.'!e F:J.-:t.,a of T,.t..,~ I.~fllc~t.;.tc,:r 
c..r~d t~-.$ b:::i'-tit•~ :",i·r:u;!'.~·~~ i, E.:2: i.;-n: ic~ :: ~•.: 1:.y the ,.__::-t.i:,lcial hn.c'i~c:n., 
iJSD~clJ _ _y· ::l-::.2 t·:.!.t£! o_f ~~:~-·n b-:3 :.:., sJ 5..~::rf. ~lt~> J? it .is ~tsE:t'-VC<l thct 
~l~a H: .. tf1 cf .L~:1'! • r.-.:.~Jcfti..,:;.c ;n0'\••_:•s r--.. ~. th6 ~.:.;nc: :ji¥~e as doGG the 
·1·:.rr i~•.,.-:l: c-1,r-:. c.r.11 ·•JP. ~ur,1 tht ~- t ·.~ -~ ;~ t1.:dc~ .. n t :::~s t~;.·:J f):•,;~ t, .:::1 :t~<!:. t~ of 
t,·.:l'n ~if;: h::...s -;1..:r::;, ~.,,,-::, "' F-k.iri,:_:.1\:I, 

.:·-:.:·\~·-;::,;10 <.:•":..,_, be~,~- l,1~ :-:.~:.:t&d .fr-.-.,n. (-t} 
,.: l. ti_!'!~(~,-'st· ~ .s_rn1 ( :;; ) }:1:'.'•t ing 1rovr.;m;.~rd~s 

it1 t,l!-.:.. ~•i~-';..,~ of :;__,__;·..1.:• is:1·_c.:;,t:>:-., ~--... ~~VJ.:..~.:.-~: f:.'.;:,_s :~.i.t!",s,~ in~:;Lrur:~::-nt 
h.(1.;:, t.:.-n.;.:.1.d.0:i:- (., tJ2..:": .. 

_,.---. -':i 



.,.,_ . ' 

' 

0... Mc~int~uo;1c 9 cxl !J1:·::p·1r r:: l.~ r.-Jit:s6'., 'tl~1s v:.fr•iLi:Ji:?- .-.,bviot..sly cc-.n 
best ba :cut~d i/·.r-~uµ,t. r--ef',,?:"t:;;l1CC i.o Che e.i:'"' speed -l_r:dioj_t.n::.r .. 

7.. Cor:t:to} .:-... djustnent. ~ r:·~l.J ~",_ff c1·s to t-'.lH c.n.-:,J."'tlir,.:- ti0n -e~h.i.1.J!. t,,;d 
in :IlOVErrn~~;t of t.~w· ,;.:;:r! t.-roJ .. :,,. ~\:;{;,j,~n.~.i~12 ,:o l1:·a0 v.1 th 4!lr!C1--n• '!X.;_"' 

icti~!...el .. OY!, to b0l:i rt;df-?- r 61_.-r- .: .. :q•.:"": s t.·n_,.,.~. _. t,~) cr.,:~-r:.v ~.,op r..1dder ~u::,_i:,g 
t-.. turn1 ;-:-:-lathe:;-- <':!' !":c·: .. 1•LJri ~•~~ ~.1..:?1J~~ .ts ·_,13e(! t,J refd ... dtz.jn J.'.1.-(,t:-!'ll.:!. 

stE.bilit:: durtn~ t. ~:--e~::.~ :~c.i s~:·u:tQ ·,,y3 lc•ikf"-d for. SpB.::J~-~J..1 
ti.et~1-r.l$ -::~ {;'& nr.:d:.nc: ~x. tLi.;, \·~:.rJ.,:•t••~' C\.·:_,:_,;;,3 ,~·.r·~ •;..ill 0.s- discus:-:·~.!tl 
late-.·~ 

g..._ A•:lar-,.1.1.a,~y. tn i,3 J~~1f er a •;,:.,J ~: ;_i: ;:·,: tnorl t ~J. ,:r, tel i u,.3 -~~ t,uC.r2:r_t. £'8:;'" 
fc.-i:m~d the \;~.r.1..1.Yt..:.~ n .. ·~n~ 1.'-7~:r "-:.. i;: .g .. ,. J_\d I1n hc1v-:; Lhe -C:-...).1".{'ec-t 
amount o-:'' bt-c,l: ln \t.lt ... ~-=~ ii~<l =1.t:· ct~D. tiB 1,J.ti..~.e -'.•:~~:1;:+le~,1,J:.r ctu.:...'­
ing trL.e: f t&l1 11·.t,_~;c,s, ct·s;, c:, '---<:";.,. 

Jft,er insp&ct.1ng t.fJi .C'.i. 1 g.,.':tt cf gl-::-·,~:·ti ;i:.·,1'.i~tf~·;, ;~1:f:l ),?:-:--fo:nr.ur~~~ .shcula 
be ro..ted Oil a tbr-ce=pc,_;r~t 9G."'.lc!' !~ ... e:1-':•::•:..-:.l~n-t,,: B, rl·n--J:..~b-.;.:-::. -sn.--3 C) _poo~~ 
It 1,.·,·ould. le e..--:per:;-:~~~i. :·-h-=~t ay::-J o~~:~r1~ '..,t'.ly 20 ~0.1.--!'sf';I!t of th-3 $(;Jd~ 11f--8 'fc'0Ul.ri 

full in th~ A &-nd C ~ '• tcgc,x•i06 J aw:: t,t·o~.H, CJ,) per'c.tn~t in ta<;-; "3 c:1 t~ gcr .r J 
~1tr,~ng'.n l.J~ }-.£_., .. c u-..•n .P;,..::t. ··111 -.:: .:.;.. +,~;.f.·~ ........... ,n(',..~J- .--.·~, ri,-.... j_';<., .:1·[•, t,e..:. • , ... , .. ,.,.. '-'.) .... , .... ~ 
C\- ........ - J.~~M '--"J.., •- ·• ••~• ... "' _.,__, "' ~ •'• t --' ~ .... ~J .. ~~-,., •" a·~..... Sj ... A--'- V," .... ~ ... ,If \_.1 .......... • 
.she-r::ld be 11.0-Wd: If tJJlC!;;rtL_in Bs t.':J t.histtu:-t• r.2· not tn r2.f;r~ a ~t'J,i~nt ill 

t~a; eJ:'t.::-erue c;.tagorie2~ that 1-?.s: :.._f !~-z is z:'.:l thi£: 1~-r•rdF;rli11e)' place h1ra i-"1 
tha ~x.tramr'! t!-kl.€f/tt"J.. 1D.s ru tir1gs the.~s-21 Y~ . .1s -;::"~n C'a uade e.i t.her at tb.a end 
of f.ir"st~~ :::Hcco~.ir2, o~ thi:-d "l.tl::w'ir:.b :Jf s. river. flip)d:,.. If 1r.ade bef,:1rt: th!?' 
end, subotS.q_uent o: 1~?r,1 t t.1.-11e: 1:.·".1.y c-: .. r.;c sc~"tle rf~t!J.'.•~;-i (2 ~_,e ~-hauge-ci., In ri.d.,:l.1 :;it,::.-1,, 
the pcrfar.-mc..nce eh:)uld bs :.--&ted Gr.": ,_ t-:;o ~p,o~,: ':'.·~r.J.t·: :_1 _. ,~:.:..:,ve- 3.'>t'?U"f.:..F,ey u..:~o 
f.i;s beJ.o·_., a.v-::r&ge,, ThE. a.l'.t' cc-ncdt.to~!~; s:i.0ul::~ r ... l~o ts;• :C-dt,~~.::. E..3 J}:1G(rt.h,, fiur·mH~-~­
or· _goughe '.:.~1e rL ·~.?..ilgs shoulr.t ·0 .. ' 1 .. e,i,,::..!'ddct ~J;1 ::-he Dt.. 0

o1E Sh~t::<t6 

f.o hard Bnd f a.r,t 1·u!':! ca:w bP r,~'c:: .•:;en t•.'.i~ rut~&rd:i!;e; ~B:t~1uds of ,,-ic~ing t:1a 
fil.:11£., It is ;:.;uggested t:b.:Lt ® t·•.1€· fJ~.s-~ vle'<r:r..g the ob8el"'~~r 1r:;o':'~~ pa1:ot.Ic·t1l~r,, 
1y ~t •thg turn t"'..nd bank indic•_.tr.ff'j .1-!'tii'ic.:,"'J. !•c"t·lJ-,crnM &.n.-" ,;0r1trol ~.ndiui:it,J!.'0,, 
~hen vu!'J.atio~s i?} air ~pend,. nl tit,•~t,e}< etr: .. ; :,;-::::~ 1:2 r.1 n t~:} ,.:-:1!:I.e r:irmitg 
the f:ilut bai:kward Y ~.nd specif .ic ob 15•,-~r--\•a tlt):c!S c !.J.1:. },f r;:.:-n. f 'L:t '>:::..:~~ ':",_:J'd.le :r:uur-,j_rJg 
thrc-11gh forvtard &.t~a:!.1L Ot,h&".:· s:y-n~1~n£-. are )0~~13 L-lef !>.--J"f"·a::-.,.·_,-,n•., Fer 1.l~;;-:tt;z-ce 
tfle observe:- mn.y fir.id l-t ~xpc1dif~,,_,t ·Go oh"t.i, ir:-, ju:::st a t':lne.:.·0...:... \J:tct 11'r't~. 0? tl~~ 
perf'ori!le.nee v<h..ile ·1'U?1:."!i?.tg ! t t.:'!:-c•ug:1 t><"..! :·:::-~::. t..L1::e, fu"1d t~:en c~Jn~ir:i! ,:..;t;rt,,_~h; 
·tent~ tive hypothcs•~'3 reg.:.i.r~~.hlft tt:e z;"!'ud-.;11.::i''.:,< s P:3'.t.~::'t,~ ,;•u.n,~e: c·n ,.mb9-:~•-H::nt v!ew­
ings. Tqe -m~thod u~od is rels.t::-1-'·el:;' m:i.~.'!P·~•~:--i.r.tit.~ It ~ :;,!'J?11rt.::r:•t,j hr.1.?'evc:ri 
th1.;.t .all of th0 shlicrtJ; r~,atr.Jl'88 o: t~e f l:.,:c;:l'r~. !:i? r:.ota1. f::-..::~ t"Ll:s rt:!&!J0'.1 v. 
list o.f obser~ tio:1 .. 1 pr.:r·Gtd .. w irJ:S to et. ch of ~h~-' ;d.~~r, t. f:-.. 1-:)d, irciri,~ r Jes h1,:~ 

. _·_been pr-s_p! .. red tc. tii ..... f:Wt ":lP) :)bs.::·.~Ve:"'' 3 u;_.ta;..1ti1ln BI:f to ..'.,.r-;J.~·.Ee co:1Tiplete 
• observat.ion of the ~¼3:J te:n t . .f:;::":..tw:--es 3f ti1:1 rWJ"'i"-i:::ir·.1r1cr~ce.. 1.rhe :u .. s~e ie fot:n::l 
"t the p,nd of the ra~r,iJ,:,.l. 

c~:nnot be· held coc:::tb.Xl b fo .. :· c..-:.1 fl.it_~r..tz ;,;b.t:•~lc! bE- r-:,<1.iz~t!., ,:md :t&et-~:r-s ~ueh 
lt.3 r-o~lgh .air ~c:,,,y n .. U$i3 V~t•if.lt~~".)G$ i;,, p-er-fll!.'.'Tf..!:,3~!~f' f!t'

0'1-ich ar:, f,,ot. Y:i1;: f.::.~lt ot 

the s tude~t. On~ r~ue +.:-'J t~:-_?. ;:~esenc.e cf 7:"0i.lgti. td.r i ~: t,!m ~ lmcler ~ui;~ c,'.'YC!;..~ ; ... 

tiona tJ1s t•1.~ te of c.li~b ln:..~ic:... t,::,r w ~J l t~u.~ t-utd:.1-t fre,-1~Jc,-n tl.y:, so:r,~;t=~-1.~s 2-.ltlJr:.st 



c,n ti,,cmll~ , ::,;; ~ ,;;.uec23.J ·,.o ,.:.i:1l, ,, sm~.l-~ d;.e{;ree, SJ,arp ,iovef.'ents of tile 
&il' $Cr)ed. inrlield .. r,.r• 1.;cir .. tG;: .:~re d~l r~v sug(S'!Bt,i"'le "Jf btm1p_y· ili-.. RuJ1id guin 
o:P ~;_,_~_'.B of t.J. ~1. ':'~.Kue for 1:.c1 a?pG.r.~-r:: rf:~;.~cr: -l7Jc':.ir-:~;; tes t~e presence of 
t:1er·:-:--alF- ~ EcJ\ .• -~~~1::c~ ~~¾ohld a.J_so b-i:::: .c..:...•...:c tr;. i'.<:.y notes on 1musua.l air 
c.:;nd.: ·,11:.!,if r,~c-)J·d~~d br t.he Hdninl~t~i. tor- r~r t!le £1.ight. At, the time ;1-.t" 

t,,--:?.e t"r_t.1;1~L .. r-ct(;1;:_. sh•~•UL5 t.3 '.,.:c:ot. -o~· L!JY 1~::;:•,1.:-ut~l ,:,j,,_... ~o:i:1itio..c1' c--htHinit1g 
ft,·. !;.·oli;; t:.J'llC! .-..~f -:-.:1e t.L::.E:h·~., AC::. r~,, [.21•rr~r,~d. fi~cil' t.!.Je pf..oC.(;-~:r:aphs or f1·-~ut the 
fL"...&ct r.D'~e., l!iot~!: ~·i-~')1f~.r:.. Dl::<o ::.ie Bl!-•1-= 02 sµ•~cific i1;2ms cf per:·\;r-m.:--:.ncfd, 

GUC~l f-.b n1::iet _l~,~:,:i~ 1-i: ... ~~/; :,l:r"·~ .. ~j.::..d::;•d &t 65 ~~~::in-. Lil•";I'Of;_ ln st-t.:.ll~" etc .. 

.-.-

' 

-""t --,,,, ,. 
3~; 

- - - ~.;,-:. -;.;-



' L, 

C01i?,!EQ.1~ i:~l OE3Eitl~T:U_J?,;3 r~:c, ?E !JhJJE 
DLl1t1·nti ffZ}~Z~~ .U~3P?C'-~IOl~ (;'fi• Fll•.1AS 

'l'ukc-off: 

9!JO !,~:f'l t.L: r~,j_, i~~ .:" '!'VJ.':: 

J_~;:·u.i 1::r' tr- :i,:.),C ::t::....·~ l :r: ':,ht,:-::,-:- .1..i3 1.11_t-JtT:'t-t.nt 

.t .,_ i~r. .,.!· .c•\ SY •~·t·,:":-,:'.:1-y .,~1. ~--u:-cs 

,:::.:,:-i~fi-:: :_:-- ~ :~•: ::-.•,25.f·"'.:,: : . .-1; ~-,;-': -~""•J'-~ 

f;~:-c'.,~•._.,::ss v: ..: .. :,-:--. 1;,·;,• 

!>;.C:•' ·1: ... r.::-.;· :-r! :!:"81.:.un:i~•~- ~.'J J,.;,r..::J. -- --:·l~th,~::- i!r.porix:r:d~:­
t.:., :.:.L=-:t-_::,e.:cG Jf ~7.ir,)1t. ~:,_;f :·-··1"'/"tf:ctcsli. qu.tc::::1y 
f-~- ·(,r·. ·:-.,:-!"l!r ~F~:,:ci-:'r i.,,l fJ./!.1-r U.,s·,---. ~~.&rt u~:.nX 

!,lc __ "';!t,...,.·L·•.:;_.-n~ ,. s.L;:5 :v:"':;;.-;~. (:.1.- 1 ~•.\s }R~J__i..--u~ 

0] J ~:.j::-. ci-.·=· ~: .-1_i.LL~:c.l"-'1-_ ·:1.; ly 2--: ·~~-:~.~t p·3~:·i~:.&Klbl.;t, 
lt.:::i:.:-'.0 r·._,;(l_~1-.r,L1~. r;/ ',t~~;~S -:•_,j Lr:·T✓ .:'..':!.. ::-!u·.t~tne .r'.3·:i.)';_"'31~y (~;;:;sl1•:"';,i 
!J,~::~; ~.1:---._?~ ct f.::,_2',i;•;; c•f' 0J·-:,~ £-~rJ £•.t. f:.l~cl ~::t' :·t:.~nv~r:1 

J:,. .~, __ ,.:,i'~-.G.: _: ::· -,-.,:; :. , . V .:.: 

~=:i_..~~J,·;·,..;; ~•~1 t:.nf ~~~:- ,t; 

J, V1~·.::-"..-.1.. ::-.L· ~i"i:~!.Ju:; a.::-1.:.l·::.>-.l~ .11--:--·- 3-0 ~IJJ•Tt.:;:,' ~-·s 
-::~:.:,~·!1-1. ~, -s-;-~1h1_: (,f:r· ;.'.'J·-~ ~rdt- ~-::ef-~:.re tH:d ~:f'·>::;• ·u-1)<::Jh•:< 



j 

(a) Tt!ke--of:!.'~ r,i,~r·t:'t~ ... ~ .:~ b~(.~·~~f=\J or-u.:>L-<'L1r,,;-"tiv.r.iuf cf a.rtif'icie.l 
hs:--::·J 1-:--:c d':•:~0 1:..·l!:~ flr·;t :J-?.t~:.i"...-e1·,. 

{b) 900 I.ef~, CJix.t·;1-1:,g °1'l'.ir:1, 0tr·,<)it,'~r:, GJ.)d~ m,.\~ G.t1~rsif"I1t Cli."1tb 
J.. S:mcnthn,e:.it.: i:_,t-?,TIT,:,;y 

,::.. ... Mai.:rn:en.;J.:c.:.c--:.: ._-, ,' t-_~-:..;: -5-

J ., f,,1~cu--,:!.cy of' t",;;e:.':t:d>e!~~: es;1::-:e.:Hl1:, i~pc~i,(int 

{-}} x,0° st,,ep 'Tur·.:;!J 

(c1} St,,.ll 

(e) Slip 

l .. Mu.J..r1t&f.i:t...rt{ a !)'° ... t--:-1 :-,.s.e o.zi n-at· 1 zcr,. t _n..rvu;;:hout turn 
2. Sli.'?,krt~ 112Yh,,tt011:-:- pt"".~l"iii:,s.!..b.;,ii c"llr,5s hi£7I. or .lo,r a.11' 

ep:1"'!..:."::{l r'"-:.:~.._ J,. ts... } .. l~o ric ~.e ·,~'heP112::~ C'-C'1'":\9.~ted.. •1~-e 
~ter:-tJer thr:; b:i..r..l<._. th::- 1u·?'t: ·c-t:r.it•tien i.s per~1.:;sil:.la 

::1, Note 6 i vi,: g in, ~~cov,:}z·;s,·... C:!eck ::.-y ·.1;n-ti~g 5 tr spa ad ::,.nd 
1.·0-te cf t'l't:i_b 

r:--i:e:B~~.i.ng ~1-:-.;J.. b~enk 
~-:~;:v-g,;, 1,~d.J.~.-n-p "JY.-~~es~ ·:f:!·cle 
f.cc~:-'acy ,_1f fi!lf.l !'£-~OYA;ry; ~~pe~iall:.◄ lr-"~d lf' noo:::c" h.! gh 
Oi'- r-~~C?'c!y 

1., -~~ain~,enr.uc~.: c1f r.-::r.1~,=,l;t:1 oi' g~ _._de ;;,.!·u.;-:tt:g ,,H"t'-1---y and 1:ecov-ery 
~.) Nc~e shr:•ul~ 1:et ~-=' Vt~-:.~y trm•~h be~~O'N ~ x~i·::t.i..."':. 

Che;:•l;: ~,., :Jir -~;~ed; •if ::.ig(_er +_1
~-sn ':l,J-s ~~'·1~n t,..:,~ ~t~·z_p 

a gl!.~'r.T1g engle 

(f) ?.!ecliu~u Tu.ms 
l O SbcvJ.d t,!? ~)!i r.or- .·.z Of! ~rxoughcl..it 
2' s·1.ight Vi-.1.~:~&i..,to~-::1 I;10:-:."0 :'.:!!µt:::rtE.r.t t~c..u id'i. .360' t.1 

~tsp13c if-tlly hf. r1 .i.;1 el! try ;(}Jl<:_ recc~ery !'J 1_1n l~ss t orrec"tr,t': 

(g) Strh.it:ht axu~ LP.:'7~~1 F'lit:ht 
l .. 1oss :-;t.,sr,"ly ,,r, hrni:zcn 
2o Nev.; '!<>I't·eesti~,ns f'or ma.mtena..,ie,, or altitude, c.speciully 

!.f tr~er? io ~~ :"lUc;g~~ tion <-f t!-i":,rr.inls.. 

3. Dii·ectirmal Crmt,·cl: 

(a) TQ-ke-off 

(b} 

1 .. Not~ _p1:1;_·t.i;:'nl:.rl:t tt4(~Sl1CY ~,O c'.1f•llga dir-ectic-.t; immsdls.toly 
F.ift.~r 1 1:::,viu~ gz-ou:.1.:: r~.d Lt ?Ol:l t ;;!"' t,;. ks-off 

~,. Te!'.'(lnncy t.o t 11:n left p~r"l.ic-Jls.r-l.7 ll1;~.:J 

Cl i:nbl.ng Turn 
1. .Nata 



(c) 3tOO Steep Turne 

(d) St.all 

(e) Slip 

1. Smo~thness of entry and r~covery - regular or in steps· 
2. Steadiness dur.1ng turn 
3. Note tendency to over-~ecover, directionally; note whether 

i11m1edi~ tely correcUid 

l. Note C:.irectio!ial control particularJ.y in pull-up 
2. TJartati'JnS permis3ible dt,ring dive, but not during 

recovery fro!l'l di vt: 

L Durhig slip no turn sllmred. Indicator irill tu:.:-n right 
uurillG ~ntry, left aurin6 recova~y in left bank slip 

2. Note tende,,cy to o-.rer-recovery directionally 

(f) Mediuru T"urns: .:lW'..l;;, as ,3tQC tur110, except lees ·¥arietion all01lllble, 
part.iculi,.rly as reg~rds ever-recovery 

(i:;) Strde;ht 
l. 
2. 

(h) Land;i.ng 
1. 

2. 
J. 
I., 

und. Level, Stral.1;ht. Cli.hib & Str,.di;ht Glide 
No ve,ri&.tion allowa1'le, except as lll6.Y be due to rough air 
Ncte tendency to turn right when engine cut, left when 
hPM incr:,ased~ 

i;',irl,.tions du2'ir.g q:pror,ch ncrroissible, due to •jockey­
:'.ng" ;,.row1::l in to lF.ncJn,:; poai tfon. Ai" i;er leveling of'f 
;:.•e~·:._che5. 1 r10 tur~1 permisaib__'._2 
Note i~d:sJ._, ~.ut" ,iu::-.1t be:'ore uhecl~ touch ~round 
tlote fur tn.e:r tande~1e:y t.o ~urn im.11t~diE:.t,ely after landing 
3lifht wsiati;:;ns duYi1cg landfog r,,n "3:q>e:t"d 

(a) Tck~-r1ff a.T\fJ f;Gr~:f.6!Jt Jli,nb 
1 .. f:n.J r:ons~ -;ter:. t. or cou.tlnuoua tenC.ency had 
2, l'kte, tn&t rour;n ,de· '"-"Y ·crnse Elight '1Ilriations of ball; 

:no ~l) over-cor rec t:.Dr., 

(l·•) ;-oo L~ .ft f. liu(:;ing 't":U71 

1. 4I'rindenc} tc. :,i.ip t11r ~1< ic, bad, ~incB e~(trernsly slit;ht b&nk 
2 .. :~iciddi.r..g p,rt~_·:-:.~~_1.rl:i b.::·d. in cJi•'lbL'"lg turn 

(c} 360° 3tee:::, 'i\_rrn:. 
l~ ~LL:i,:_~f:t ~L:..ppinf:': t!;::~.::Jff.;.cies 7.J'.l ~ntry not too bad; son:ew-hat 

'?'>o!'B? in ::--e:!-::>'Va·~ y-

2. Gc~asic,nl-iJ. 2:::...! 1n· c,::- s!'~ids dur!r1.~ turn I.Jay be due to rough 
uir ~ ~t! t.c:1 f o:: immedh:. t 1j c;;;o.-trttct!on 

J ~ Pr?J C"rl&fd t{!rici'cr:l::•r i,.-, &:1 ttu.: .. dir-ac tion bed 1 particularly 
~kfo.cijnt 

-t-· ~!--1.r-2 v,.~;~ .... tio':~ er b··.11 ~llowed t.h:..n in l-lcd.i11::-J 90° turua 

- •.• 



(d) Stall 

(1::) Sllp 

l. Vnrit.ti;:ms d 1:,,-,~,,?,: e..,cl J.u.:wg flr.st part of di'trl'< 
pet·'hi!:.sihi..~ 

l,, Note r,t·tot, fjh.n6Ss ,:.f ~u~,_-., .. y efl,"1 roct,ve:-:; 
;L ~ot.$ pui-ti.c11)~x-::.;- ·~eod,3.n:,y {'/·., okid aft~:;;" r~c-overy 
3 J Stsad.llisS's J\: t:,1e.r- tha~, posl t,l.on {:f b&ll :I g 1~'f'VJr~r .. t 
4. Checck pos:tt:t:,:i of ball t!galn~t i:.ir sr,asd and rho.;':! "f 

:!l!lQ;', 

(f) Glide, C.U.mb, ,,.r,_1 Strnight cr,d Le·;al 
l" Quly V::triat lons due to """ough '.oclr pt;.!1.01.,.:.::d,';::-le 
2<1 !~ctia ~onBlst.e:1t ➔:endei1ci.s:J 

(g) Mediun; 900 Tur-,n: 
l,, In e;~.:1er•1l, sW!1e cO!?-!lr@nts H:3 ·r:0€',\ rcU.rig 

vr:.x:1atto:n t'~1.lo~e.b1e 

(h) Landings 
l. Note t,,1,r',.;rc:,y to slip aad .~<dd o-n,;,r t,"l&n t"iet due t<:l 

rt.nli~h. £.ir, "f'l'~:0.ch :,s oftsn enc'.'.);,jfrtcred elcae to ground 
2,. Not~ i:&.;Jth~ncy pa.~""ticulnrly during lev-slinJ:-Off procnss 

Genera~: ltJ t1ots.:s d~H'.!.l·:iJ:!) e.ztsnt c1f s~~-i:::> 01' ~~ld in thzee t1egt"eet! 
l. Slib~ i::. ~ mo.ce th.i?z-1 halt of be.:!.1 ~ hcrdnc wi t°f'lirt lubber l!.nss 
2. Moder~ .. te: l'$lf Gr'. le~s of bci.~1.J s:·101fir.g 'bitW&$t; lu'Lb0.r ~- inefi 
J. Ext.rem£>, .,<i.ll 1tore tha:J h~ li' ••·2::;c over 1:,0 end of t•.>t,e. 

Lol'.'er limit ,:;f e~-;t1·~!'.::a i9 whr::·rt ball 1:.J 011t. 0~
1 

the _:i_uhber JJ.!;,e~{ 

(a) No obse1~tion .n&cc·s~a..ry in. Takf,-Of"~';: Str~ight Clir'lb1 ◊r St'F_."'aj_g:it, 
{.lid~ 

(b) ,3600 Steap iurna 
1, Ob&ar1'!c 5 l, ti t'JdS at b'CSgil'.llling bl1d er:d, tlC.4:.ing loas ,;r (;ll.i"l; 

if rate .,;: d.ii!lb ~r n,;ge lndic1:t..:s much ·•u.-fa c.b:r., look 
for chEngi;o .:if al ti :.ude wi thiJ:1 t-he t.ui:-n 

2" Oorr·ect.10>1 f-:Jr lx)-7$ c:- if.:in is bwtt~r ~.h;;L fa-tlu,::a i.o dt: ~h1 

3. Variati.0n of 50' ·1r l<.'15 n,:-:t serioua 

( c) lllediuin 'rums i }:o l»ea or ;ai,, irq,ect.ed 

( d) St>ill I l,ote whether ul taude i:< d,Q~!,, _d11,z.;g;&...!l,!.dJ,=:ll2 

(e) Straight and LeH,l fhg:,t. 
l .. No e!t<--ng~ aYpt,<:; t..i:;cl 
2 .. CtJ1·ra(;t.ed 1-0:.-i~-nb~ .~ett~r tht-t.1 r .. cn-.:}orrectod 

(f') Landing: ~erely chs.!k ~t i:,'1,glnn:l.ng of' 1"U111 to ~e1, whethEtr tl,1!' 
photogrF.phs begin >'' r~·,r or l;.te in a;:;pro.:.c'i 
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Notes Vl!l.riactiolls in al.titud<, mey- be due to tlus1!1Dal.a. A check can 
be l!lllde by conipa.ring nooe position and :ntte of' climb readillgs, 
taking into !l.CCOl1llt the log in tile Rate of Climb Indicator 

6. Ail' epoeda A.11" speed IntlieatOl' 

(11) T1Jce-of'f 
l. Note air sp .. ed at point of t&lce-o.f'.f-ahould be higher 

thn:'l 40 !!!'Ii , 
2. Note also indieetiol'.le of leveling off after take-off; 

us;:cl.J.y et,,;m,. by air it_;;,aed building up to 60 MPH or more 
soon after cl:l.mh bei;.,un 

(b) Cllmbine Tum 
l. Indic~tions of too e;1all0'11 cli!llb indioa~d by too great 

air epeed, i.e., higher than in nol'!!lal clab 
2. ratter :not so :ier.:.ous e.s too 1011 air speed, e.g., 40 

or 45 M?H 

. (c) J6o0 1:Jtes.;> Turns . 

(d) St11ll 

(e) Sl.-1.p 

l, .t.ir sp.:ie·l should he at C'l'uieing or slightly bslO'I'; too 
high or low !!:PH indlcat&s nose high or low 

2. ~atoh partil"ularly for c.llving during tum (entry or 
recov,1-y !~eluded) • . 

3. hl<>rs variat!.0:1 is permitted than in 90° MediUlll Turns 

1, F.ote ii' air speed ditops smo;ithly 
2. Note if e~oeasive si~ spa,d built up in dive; shcrJld 

rei.a.111. less t::ian 75 MPH 
.;. mio,:u.d uot leval ofi' with au, opoed still low (45 l!Pl!) 

1. l.ir s:ie1,d du.ing :slip is vade-:.-e,timated, due to fact thut 
noaa :ts at m. Mgle to r~lative wind. D<Jr:ing slip, air 
sp.,ed sh;,uld not be h.1.gh"'r than nor!lllll for glide 

2. f!ota pe.rtieularly !,S. at reeoveey frvm. slip; 11' high 
t.h:!.s im.i!cat.,;,s toot the pur;;iose of the slip has been defeated 

( i') 90° Med.tum Turns 

(g) Glide 

(h) Oli!lb 

l. Air apoed ahould r,:lllliin nt crubing, or only -slightly 
lmlll!t\ 

2. Note '1/lirill tions 

l. Air sp~':'ld s!i·)ulci. not be ovar 60 or lass thtm 50 
2, Too lo,;r dr :Sf>.,~d prot.r.bly worse than too high, but latter 

al.Jo br.d 
3, No·t, variations 

l. Note par7,icula.•ly too low air speod (under 50 MPH) 
2. Note variations 
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• (1) Straight ud LeTel 
l. Should be 70-75 MPH 
2. Note •ariationa 

(J) Lading 
l . .Air speed during approach should be normal gliding lpHd 
~. At leveling-off should be leas than normal, i.e., UDder 

SO MPH 
). Rote air apeed at ~•ent when wb,eela touch gromld 

Genwel.1 Roqh air indicated. by alight and con11atent17 abrupt 'tVi&­
t1ona in air speed 

7. Contl'o1 AdJuataent1 Control Recorder 

!he aphasia is on coo:rdinc.t1on. Coordination ot the oantrola --.aa 
that. correct pressures are applied to an• or -.on controls 11llultaneoual.J' 
oz, Sn sequence, 1n such a manner that the plan• doe■ aactlr what. the 
pilot wante it to do. Thus, if all inatrwaent1 indicate that the a• 
ec11t1oa of a given JBaDewer is sati1!'11atory, the cb6Dca■ are that control 
monmente ••r• coordinr,.ted,. If lack ot coorcU.nat1on 11 il'ldiae.ted, the 
apec,U'ic te.ctors 1nvol:vad should be noted. ln cenaNl, the three polllt■ 
to be noted under control adjustment are, • 

(lJ Tnpor&i ooordin&.tion, ••&•, were rudder and allercm applied 11atll­
taneou1J.y, wn1 the throttle coordiniitad with.elevator ocmtrol 1D 
entering the alirab, ete •. 

(2) Ovw-controlling, ••I•, waa it nece1aa17 to •corr•et a correction" 
tor a bu!IP by applying controls tirat 1n on• dil'aotloa'ad tha 1D 
tu other, or to apply- opposite preaiJUZ'e■ to corN;ct rai- O"f"W-
l"8COYV1 trom a tuna • 

(J) Speoifla control hfibita, ••&•, did th• pilot bold right or left 
rudder, eorb.1bit tandeney to hCM.d. top tudder during turn■, etc. 

8pea1fic point■, •1th1n the general categoriee aboft, to be notect 
1n eoanectioo witb gifllD maneuvers are as ro11owa1 

(a) fab-ott 
l.. Rote :rudder act1on during take-oft run. Cone14erable 

act1TitJ 1a uauall1 req~lred, but note tadenoy to •tan• 
or to ._lk11 the rudda;r. Little at;Leroa act1•1ty apected 

2. Look for avaestions ot raising tail too aoo.a or too late 
and for suggestions ot •pulling• plane ort p-ound 

(b) ·clbb1nl Tum 
1. Note canalstency with which preasurea held 

(o) ill tuna 
l. lote po111t.a outlined above, particularly lucliDg with 

aileron or rudder. 



(d) Stall 

2, llote teadency to hold rudder during turn 
3, lf evident tm.t altitude p.:I.Ded or lost, Dote coordimition 

o£ back pressure with other control11, e,g., po1nt at 
which back prea;;ure first applied 

4. Note smootlm8SII wt th which controls relei:.sed (Rudder and 
Ailerons after entry; Radder, Ailerons and Ele'V11.tor1 in 
recovery) 

!). Note coordination :I.D recovering froa bumps 

l, Note SlllOothness with which back pressure applied, end 
whether stick full bi.ck at brei.k 

2. Note whether wu used; especially bt.d ei.rOUDd breelr 
3, Note whether rudder correction we.a appi:-opriate 

l, Note whether controle ,were applied amoothly, and pressure 
held 

2, Note if leads wit!l Aileron or RudderJ 111:tter '1/0l'M 
:,. NoUI coordination on reooveey 

(t) Climb and Glide and Straight and Levell In ell the11e note whether 
corl.'ections were made using coordinated ~ovementa 

(g) Climb end Glide mpecifioe.lly 
l, Note relati'>nships of' elevtitor movement to throttle 
2, Note rudder coordination with throttle, alight rlsht 

rudder as RPI,! increased, slight left movement a, 1110tor 
cut to idling in glide 

{h) Landing 
l. Note whether low wing, it any was railled by uatng rudder 

alone or ~1th aileron 
2. Note tendency to ft.n or m..lk rudder during Lu1ding Run 

8. Ade4ua07 of execution 

(a) Take-off 
1 • .Adequate air speed at lllOJllent of tr.ke-oft 
2. Full HPM 

(b) 90o Left Climbing Turn 
l, &Ilk about 15° 
2. Note whether actual climb occurred 

(c) 3600 
l, Bank of 45-50° expected 

(d) Medium Turns 
1. Bank of ;w0 exp@cterl 



{e). Sta,11 

(f) Slip 

- -1. 'NotNul _t,tsll a:Ji,:·.:vl. for .m-"l.ni?J.ud:L'lg no~,e to landing 
positlOn, 'lir sr.e'Jd .{O !..~~l! or lesz :..it st;5.ll, stick 
fo.tv,a.r,.1 a."1e t:~rc. ttl~ t'"!l after l,r&k 

2, !iote e:;p<:('ially if' ;,l:one, inc,;J'.'pl,;tG).y stalled 

1. Lof"t b~!ik IZ%i1BCtf:cJ, l."clt eitht:"1· Ci[ 
-~. Bs.nk -1r l:V' e:-r9c-c tsd 
3, t,ie-.:,i"gbt. t2~d recove:.~y ~-d 

(g),Climb and Glid~ 
1, C!"i,,,aug1: of al t,.i t1:d g c.~t:cted unl,:::.ss ha.n.~ered by the:.. ... ll!al, 
2. Low 1ct.e of cli:,;"J f!J: c~e·sc':.nt indic,.t.~s f'si.lure -t.o 

lt~hiev~ ;-urp,:,~9 ,:.,_r t12~n,z,uvar 
J. Angl<> •:,f gllc.e ,,ot too shallow or too st9op 

(h) Straight _a.."ld Li:v;il Flight 
L l-,ote cnrr.e0tlon for cb.,nges of a.l ti tu:ie and direction 
2 .. Mni!1.ta..11!:.11~~ of -~ l tl tuc1€ end dir~~tion good 

(1) Lunding 
l. Note •1:v,'c,bcr bo.cnce l<1nding, or hsavy landlng occurred 
2, lloto whet;,er corre1;ticn we.a uade for poor landing F:nd 

'llhet,,er stu,lsnt c,a:le the cllrrection unsJ.ded by observer 
3. Note whe thar plm,e wes under control ju:it previous to 

mo,nen t of la.-.,d ing pea :llill!.edie. t"ly 11 J>t.er. 
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·rJIREOT OBSERVATION ANALYSIS 
• OQlnlllents en Flight Porfoniance 

'rake-orr 

Cl. 'rum 

'1'urll L 

Tum L 

Olillb St.& L, 

Land.lag 

~ Jiau'lta1 

,.ic.-ott 

Cl, Turn Olide 

Tum Jl Tum L 

Turn R . \ Tum L 

(H •-- St,& t. 

Land.tllg 

Rmnrk81 

!alee-off' 

Cl. '1'urn Olide 

TUrn R Turn L 

T\11')3 B '?urn L 

Clillb St.& I. 

Landin& 

R-.rkH 
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ACD,Jfi!..EOOMEN'l.'8 

The data fot· this Supplemental Report wez·e ob­
tained in a study undertaken by .llbart S. Thomp5on 
for doctoral thesis purposea at, the !miversity of 
Pennsylvania. AclmOY1ledgr.i.:mt is made to Dr, J.loXT13 
S. Viteles, under whose direction the investigation 
was carried out, end to the Nntiom,.l Research Council 
COllllPittee on Selection and Training of Aircraft Pilots 
for permission to use the date fo~ this purpos~. 



INTRODUCTION 

The major intere,t in the University of Pezmsyl"auia Pro;Jec.:t 1'111.13 the 
devalopt1.imt of mealll.lres of' ovar-!!ll :'lifht ;,eri'c,:~s;1a:,ce. which could be used 
aa criterion di;.ta. For tb.jfl 1.•s.,::1acn, tha discussion in the rosin body of th!! 
report haa b!lEln li;iited to an ane.ly,;ls of: th~ Cr:l.t:Q£.t~Lll!!ti.1lll! end too Qr...!­
:~tt:;lot1 Fl!ght ~t:ll:.'i, the m~asui•es rc:.coac:a;;nc;w for 01·i tar ion u1.111. 

'l'J:w ratiri.g ]ll''J;Jild1..re, howave;:, ru.so pre •:ide,d A!.mt9.i..§£f'.!:@!, 1 obta:tm:d 
by 8'Jn111li11g the fou::- r.atingii on ect:h <1,J;~ c1, ol' n1g;,:t pe1·form,..noo assigned 
during the ind,,pan,1ent rating and ,'e·•!'~.tln£ ty f:<i<::h 0£ t,he tr:i obae..,vers, 
i.a., !nt.fo.J?.!~t l:lutini:; I. Thomt,i:c,z:, IJ;rlfS.'::ll'll'1J_:, F.,.ting .L.J;'w1q:j;, tndit­
P'PS!ll!] Ra Ung I.L,,l'ilO':m;:.li:£..7!, ~.J.!JSl~.r,':'.::"'!.Ir;.t~]i~-1::L1&Lll ... Jwra1•j;. Thel"e w.ira 
eight ~!l:t1<>ct So·:>!:::.U! in all ... ,. ]°E'd;.JlQr-J,,r~1 5:!:E.~, .1!9.l!.~<29.ruirol Sc'!rt!, 
Dirac ~!.2E&S:.~"'.21...!l~, §llP.;•cU';,'\!Lf!c'E:-:!2, E~ t.i,_ t•,s~.....elt!?.!!, ~irlll:!fl'!l!':t Score .. 
Contr"l C!?.QZ:::.dln~,U..21., Sr;or,, !l.'1d f,c.~r;,}_+j_s;JL!J'. ... ;521·,.,uver~J!cor§I. 

A aepa:re. te ~icl.,,; ::Jis of. thess, ,I ~c'f:,G1,_ f\:Q!'.Q! his be<i:t:. mlli::& r1-:it, cnly fer 
the Jl.'l.ks of obt~i;:ing infcrmahion cc,nc~u,i:ig th~ ,,e;:iect 11cores tl\smselYe11, 
but also b"cauze tb,i:,' sre sssentiully •,.ai:-t--u~o1•as• Mking up ti1a Qtlw'<',!.Q!1 
.F~t Score~ an1 wl.di tional in.for;ni;·';lon (),,::acm•i,t:-ig the Fli:;h!i._Sool:'eJ! eho'lld 
thus result frcm Sl.l,~h a. study. • 

This Supplemental Rt,po:r·~, thez•ei\:;re, descrfo,;s an ima.ly~is or tne Allcao1t 
Scores end presents results p1ilrt.r.:lnil1<; to: 

b. the inter-c'.lrN;2.!,ti.o::is HJOl1g tha t':f:£~~.PJ:i'.l, w..::l1ldin1, 
a f,.,ctor analy,~13 of the i'lhr-corr•,,JJ.i.timi mat.rices o:r 
1"11(:ht A and Fl icht D r .. ~p-:,ctiVf,ly. 

c. the reluticn:?hip bc-t.·.v~c,r: th:i ,".:im>s, ,, ::;cr:rei,1 and th,, c,:-1 tar.! on 
:r.e~ 1mres, i.e., tr.~ Qr.:JJJ.1'!'.!rJLA!,s t111~ tttld t.tie .iJ'..il.2:i:~.gn 
Flight Soc-r£;'!• 

d. tha relat:br, ~hip be':.u-:,,::1~ t:,-e l"llsht :,. As.ru~p_t_f,.,,,~,o,s ,,nd l:ll"~urea 
c,:!' ::r:.ita t D pm::fot,1i:r::1,:,,. 

Ai 1t: the case of th~• tt:i '(-:&i•Jfro •. )'t11.Qt S-:~~n, Lhe r-e.;:,ilt~ ~r#i ~~z)}Q 
upon the ecor•,:-ia of th.: 33 tr.ib~;:;ct:;;; Oi1 wt~1,: l:.oth ?1.Jgtt, A ,.md F:...\t;rd~ Ii phb·Oo-­
graphic re,:,o:r:tla w:irc, chti:dm:id.2 

.l. ~~litL,p;,,J·h~-~'.;~.li::~r...Q~.• lht; L .. k;]1eb_U1ty of tit~ §ppor:t Seo.res 
was m~asu~~d by ~n~1.!;.r~t,:t1g Pc~~r~gvttlA";. 1 1.s (::~er cc f•':.·i .asp0ct) tet";!eon tha 

1
&:!S das::n:·ipt,_o·n ~r 't\o r,ll4;_:_;,(; ·_·1; -:.'·>i:.t~1:r.:·:· j7"1 ~vre ru:.iu l'"!'."'tl.,t~t,.PJJG 12, 

2see PagZ: !,.9 of ,.,r~,a ·:r:c.ir1 !'-::,pc1,: r. 
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8;;,-sarrM:Jl -3:f01!'.tt 

!)t1:-c---:t.ion0.l (.!re~ ~:i")l. S-01:~rc 
Cc::Upo.r:1i t'.t1 1 "?·,1 .. C,1'!:1f-!:~:t te II 
5pn.'l::'."l.'.'-FJ.\ .. 0rr:,~;:-c 

SJ.ip--Si.tlJ 8t:o:r~ 
C,cIDpc.:J1t.e l 'FS.. Gc.,J..r/~'."., ~ ~ -::. ;;; Il 
.S p;:-:a:tt;l'.11~,31' .J.,..'n 

J..lt~e. t:_'H.1 B Sc0r.; 
Cc1;).1))0Si ts J ·:.,.S' 6 C, ... ~p!. E::~ t~ ·:!: 
Sp fl"~.rl'.P·-n --'3:::· :..-:·;, r: 

Aii'Sp::ed F-co1~CJ; 
C,J1ii?<J~•j t.e I v~ .. ·.:i~_11\:~:-·f1 ·_:_.-3 1J 
S:!;ldl:.r;r;,·r,~~Jl' r::a11 

Gor.1t1•,1 l C:., :.rdJrifa 1~i ')rl Seo:-~~ 
Cc!~poEd.tf~ I 'f".:P • i}.";•:Oi1'·C,1U .. -1:. II 
SP-~ ~l•!rJ.tt'~ .... J 1 • D!- ·:r~ 

E.-r..c,·:mt.J:1n of ~ttir.~.,_1.rn-:rs S:::::::-:-·.~ 
C'0!,1p:,si t~ I vs~ Co1-:r.,:~.:➔ 5. t·~ .t! 
iJ?C·)aI•frl.t :.n-.")1• C"M':J. 
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.. ?l • >!O 

!ifffE! W.!.-t"!-1 sr. N o!" 3.3, r02f·~1~.t.,..nt.2 c.bo ... !f~ .. /4!,,.3 ar9 ;,i_c.t,tcr:tiJ~.J.ly 
e:i"s1.tifinant at t.ru ~-% lL·Je.1-~ ,Secy ·:f!.:.11~ ~J. PE,5,G :21;;;~; int: 
Li!!dqt:dst, E. F .. , 11 s·l.~t.;__~·tS.,~al f..:...1a.~~~-~~!.s it, ~(h.;.:;!d!o\1e.::. 
2'.-~~B-3.2""eh,·1 Hev.· Yc:rJc.. ;im1g)1~c:1 r:~;r.t".:.:in, Co ... , ,:..940 .. 
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• ic,,,,~-~11t~~;~{~~~;5"''' ! '': ';f1t\{\~f'.~~~~irJit1/~:,~:cc;,1~-tSitFI({ 
- . .i:,,.- - - l'c..- ;:,_~~-~.,..~:.i• - ~-,.,- -,.,•~.....z 

',- ;;- ;,:-~---:-~_ -::- ' ~~-:.'.?; 
.Coati_;,site 1 ,Aspe9t Se,or;; (I;igEi:?'9<r.ent I, 'chO':J!PSop plus. 'l'.~rl~erit I, ID"N'.t}. {;.;~~ 
and th~ .9,.~p22;!,~e I! Asbggt Score ~Xndep&ndent II 1 ThOll\,n<on plus '.tndepend- , ,:,;~: 
,mt !1 ,_Ewat-~/. :Jll)~ thi,; is easa:ntially a :ipli t-half1 tedinique, the . ,, ~ 
rel boili ty o:f the total ASpeot_&cire nas ei,timated by use of the SpeaMWn- • ·ec"' 
a~vrn Proph~cy ?orl!l'~la. :~ 

,"J Tabl,- A pr,;Ao"t.a ~'io ·corN,la.tior, c(),,,'fici-'nt, and th,; 3peru-5lall-I:irow 
e:eti!il&ce~ for eo.ch !.fille,,t Scor<' :or a,c.~i, ,;,f the t.ro f'light.l!. Analysifl· of 
thifi khle t'evetl5 th<> toJ.lc,r,irig: 

l. 

2. 

J. 

With the excapti,;,n of th& hltltude S,;ore, Flight il, t..he Compo:dt.e 
I -.rs. Compo,sl t;, !I c:cefflc!-,uta fur the slngle Aspe>et Scoreo are 
~tatisticeJ.l:,· significant, being gl•eatar thBn . .i4;3. 

Go!'.side,•ing both Flight A enc r'i~g!'JI:, D, the Aspec~ §t'~ for 
jVipg Qor.t.rQl .. Noell ~tr.oJ,,, Dir'!.,.:_Ypnal Cyntrol and §lip-()l<ld 
are, in g,,nora l, 410,:e r"liE.Lle then ~ho,ia for 1..1 tJ.W<iJh !J,£­
flpa&d, £..or,trol Coord1nation, and Execution oJ l,janeu!@"Ji• 

In Fllg::it !, tae dil'forenoe be,s.e,'m th'! highest aoc,fflcie·ut 
{. ~2 for r:ose Cor>trol) and the lmH;2t (. ",4 for Control Coor .. 
cihation} el!llo11t attaw th:: J,% le-.el of eignif.lcaricfl. -Osing 
the ff:a" tect, tue Crit,:!.eal Ratb is 2.L\, imllcatinf; that the 
positive differ-enc•~ in ff.vor or t.be ~GR<t C<1nh-r,l Score 1tould 
OCOUl' by chat.tc~ in 8ppi"'OXirnate:!.:7 2 .:--c1i::.:es 1n 100- .. 

Th;, difference uct,'/:2$'>.'l the 1cr.er,t a."ld highest .-ella~.Uty eo­
eff.i cir:.-rt.~1 for Pl lGl:t '.i) ; ~31 for· Altitude Scoro end· .~ for 
_:Qirec tior,aJ. Goat,:o 1, I·0S1i<eGth,e;ly) is hignly eignifJ.cant. The 
sx,Jepttonally lo" .,,,,1~e:; fc" tn,e ,!lU tude Scop:t may 1,~ due 
&:omt,.vrhat; to the nul'Y'tm r~nga- e:rf .;:;~c~~~a obtained.., th-$' r..uruber 
of ste_p. i:r.iter'",;'"El5 b~:".ng anly 7 ~ Corr·ect:ln? for broad c&.te'­
gcrie~ 1> however,' 1~n:ts~s it t;0 ":1nly .,3J. 

1'3."'' fot:r .Ai<pac.J:, Jcorea ment1or,ecl <ibOVd (Wi~ Con1;£21, Noaq 
Gon trol, Di~ t,icneil Centre l, end :,lip-Ski~ J,..;a.V,a Spear~i;I­
Bro;m reltebil 1·,.y cr,efflcfo".lts dr,ost t-.s high a,1 the f.ri-: 
t.;r1on Flifilt 3~,>r~a. Tt,e c:mdstf',nC} of the~ partieular 
Aspect 3cor.!3S •.'lar be c'u1c to the fed, rh>,t they were based 
upon r"t.',nes mede ::·om the ts,Jr<Z eas:!J.y read a:;d the more de-· 
pendE.ble flighi in;tr=ent,s ln the r,=r;, fieid. Both the 
Gyro-Hori~cn ( 11pon ,1hfol·, tha }\'jJrn: Cor.trcl and PlM~pontrol 
retin,;~ WGc·s bso;;.ci) <111<i tbs Tur;, Iradi~&to,· {upon which th$ 
05.t·ectiom.1. Contruc. ratiU£S we:..'03 t1'sed) ,,.re ngyron :!n0t!"U-
11snts i,1 ccntraat l,c, tae t.irsp,,,,,d Imlicator, Rste of i::limo 
1>1.dicator ~ and A]. t:, 1r.e~e:r .,;hi ch B..!:e t,a. ~,r pre-s::n;re~ il1strure~nta. 
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A. 
ADQ~gt lffi<>,:ea 

1 '"> !,. .! 
. ' 2 .1 ,,_ - :'2 

1, ,,.52 .&6 ,..{.~ ... 1./0- l r, ··•-.:+c .62 .6~ 

2. ' ' ~23 .78 /73 . .46 .48 .. ... icy 

:;. .59 .u .,;4 ·.,$;;> .5() 

"" ..... _, 
,,..-~ 
~ I - .65 . )4 

-~54· .41 ;42 

6. Airspeed Sc<>fi .5;> .J,6 

7, Coiltl-1;>J.. Cocrfilnst.im1 &.ore .-6) 

a: Flight. tr Hi...d11. ~ J. 4 "' -!i 1 ,1 .!c i-. 

l. Wing Cont.rol St."-ON ?) .~9 "t) i, -~64· .62 • 62 .au_ 

2. !lose- ConJ,~ol sc~re- .71 :..sS .62 .. 62 .1n '7(, 

A Oireition&l. C-~"U t r-;,l -S;~o ........ e _.,55 ~57 .. 66 ~7"0 ,' 7) OJ. 

_4. Slip-.S"ldd $cor!! .,.8 .28 .65 ,62 

5, A.tlH,ude 3Core .70 ;59 .,56 

6. Air.:ipead Sc-:cre . ss ~61.) 

7. Control Coo._;dinc. ti oo ·.Sco:r·g ~ 7) 

8. Jxecu tlon cf Mano,iyeri' Sc..-:::.~.3 



B. lnter-6orrel6]4on ,md Factor Ar,nlys.l.s of_ th,:, ,Asp_e<;t &co:t'ea. 4 A· ;;+,udy of 
the inter-correlations em1Jng th,s A,u:0ct SM~! ~as made ill ,wuer to detei--. 
mine l'lhether the eeveral As,:,t;r,i; Sui>res ware tan:i.tm:•• :.nid- indepE·ndent and, if 
not, to ident:tfy the 'L.Lideriyfl\gra{;iors ir.volve<i~ ., 

Table B p:r~ese:nts the 1-o~r-c•:,rrele.tioc~ ?.wong the As;,e{!t SCor~J!- for 
Flight A end D, respectively.. In..;p,ection Jf t~E· b~J,le :reveals thats al­
though -the inte:r-correla t.icna are ,r:;uff lc.i..zn':.i.y h:tgh ( especie.l:;_y in tn'c} cas~ 
of Flight Di to suggest thid, each c:f t:,., <>ig;i-:. J,~Jcl;_;l~ :L, not 
meas.u-rj_ng an independent aspect nf f'J.Jght par.for!st~1.t.u.!B t thare -r{na p:-oba.bly 
ao:mething other t~.tEtll mera "over-2.l_l\'! g1:a.1~ral i1;ipi~s91::d,~n deterw..tning tha 
separate ratings .. 5 It WDS t.horefo.!'u deci~ed. t,o neke h. fa-:":tor t?.ne.lysis 
of the icter-cor-rels. tion m2 t:-i~es fr.1~ r..U.ght A un:.:i F} J.t:;rl't T);, r ~sp,~cti vely, 
reelizing t.ha.t~ tb.i;, sm.&12: nu--1lbisr- of cs.s~s involved (N ::: JJ-) v.ould µrevent 
a:ny definittYe conclusi~na froi. b;, 1_ng dr1,n. 'file relatively high rcli­
s.bili ty of the ~ct Scorss 1 ho~ever, and t'::ie ini:.-1,,.mtio!.t t-:. c,bt.a.i.o merely 
e tentc "!.i ve- idcrrtifi:;a ti arm of the fuc tor 3 lnvol-v,;id s.ee~ed to w~rran,~ th:e 
upplice.tiL>n of factc.r .anc.l.y;:;t~ techn:5.ques _ta the P..V6.llable dfi.t.oe. .. 

The me.trict~? of int:3r-ccrr-e:c1tions a.mun,~ th.a £1.spoct ~r:;oreti fo:r- Flight 
A and F}.ight D ~epa.r8.tel}- were r~jtor ~naly½ed n~, t.:te ThlP"stc11 Centroid 
Met.hodc !n i:he ce.as of e«cl·!, rTif' .. !Jt~f"?:, -:l;'f() fac~,ot~s "'ff.:.;.--a extracted, the ax-~ 
tractio~ beir;.g t.,ermirla.t.ed ht u--~t p;lint ~!.UC(? t-tl.l. ett the asr:oorl factm:­
residuals were ffi thin on(:; s t,ar:ili.1Td srrr:..t' o!~ .1 cv:rred u t.ton cocf ticien t. of 
zero ( "17 in the case <lf a."'l N c,:!." j); • 

Sine& in Gach matrix only t.We0 fu..ctors ;,/-;;:r!:J =..~~7olv~tl, ti·•.f; cr:i~f.1.gura­
tion can b€ r£pi~eseritec~ f~rt19ilicalli on a 'iJlL~!~:c Jut·face., 1-'!v~ pJot't.1.cge. ot 
the centroid 1oudin6 tor ~h3 Vi .. ight ii. w'lt!'i.'c, .a.,<l !:0:- the, <'.~.l.fht P ~m:tr1:,: 
cire preeented in Figures 1 1;1nd 2, re~pect.!:;;ely 11 Jh-G!tn on page l.OOc., 

Inspection of 1'\t~,U'tl l i..~dtcti.~•eb tha.T, ~Y: -;;~3 Flig"n~ j;_ Cl-OH-lysi8j the 
variables fall :t~to two di3t1nct cl~J,::;l:,<:.:~G,. 1i-~B--.:·~- .'"~corPs 2, 5., arid. 6 
(Nose Control Score, ,AJ..j:,.L'tid~-3..fQf-.:.:: t-i!.ld jL~I"d..:~.~1_J·s...2r~) forv.:. c,v,s. cl!J.ete;~, 
and tbe :remaining Atrpect Sc-:.r"':s nonstttut.3 ~~e! ;11~-.~fi:~•~.. 'fl--.~ l';.';l.tt~.ru ln 
the c~afl of Flight D,-t"Jll3.l'?··u~I ~o c1:J:ar, i.J st1:::i.it~'~,, Asr,i'l'i.~t Scor,Jti 5 
and 6 (Altituda Sco:·e anci .'.;..~~!.~~d . ..§9-?J'.£.) c:i..!! b~ C:Vi!~id-e.::. .. ft:.1 t-e• J"ffi)'.'.'·esent 
a cluster,, ffitt... A'-ipect Sc1✓~~ 3 (D~,-~uctiorral :J::-H~1·-.:..t ;·ko:i.·e) .lyir:g hetW\;~m 
the two cluste·.s~, 

J. 
Spacial &ck:ncl'l"ledc-Ae~1t i:, m!:ide t.n Ji.;d.~:in 8 .. z.'tH.11.~t fc-r hir: ·aid iu the 

conduct of the fector am,.:i.7,ih, 

~ -... It should be rec.R1.l1=Q tba t the .as?i=::ct r:~tings ?.ere r.m.de ':.'?nncurrantl:r 
with the over=all rat.jl1ga~ (Sae t:~.ga 6 t,f thP rtab r~port .. ) Iti feet, -th& 
nspec.t ratings we:ro orig.\.n,'1ly 11':::.cnde:! t~ \:.e mere,ly "fhort-ha._-id notes• to 
aid in srriving et thR nver-e.11 r5..ti:i2; a.r'"d t~,:ir uz~ us de"Ui. ii)r ccmpnti.og 
~ct ~ccres wa8 not cont.~;mplated at tte t.:L11c the t'l.ight D r.~ t u-~ga ~E~·e: 

ri:eds... The use cf the aapeet, ratiat.:s :Lr, orciPr fa:• e0mp1.1ts f9-2f~ waa. ~•-.lggest.Ad 
""'.:.r Dr. Jil.c,\c W'Q Di.mlap of the Nati,;n!\l fi.(':see..r~h Co~:ne:13- Ccmr-i4.'~['e on 21.dect..icn 
,r:rl Trsiniag of !ircraft Pilot~. 



TA:Sk'i: {' 
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• . , 
~:,:-
;;..· ¥'ACTOR A.~11~ Sc:i, 

111;. ~1ht. A ·--·~---
.,- Ortf1u~0Ml O::;lique 

Cantroid R"~ -C-c'1 L:i Od !l.,:i-ct;tiGn Gc:li.n:n.Jn-- lJ:r.ique- Bpeci~ Relict-· 
Asp~ct :F,wtm· 1?fiu ··:.c,r F:..-1ct.or li.f.t ~:r r:ese..., ficity Mlit.y~ 
Score Lanri.t.ngs J.e,..~nrlings t.r.:.nd.:.ngs l h" r ,_2 ;i"'~ - 11- " rlI 

I __ II-·· ~--1 ~ ... ~ ...... ~J:c_ ____ I._ 11 __ ., __ -~---·-------

l • ': J. .,17 •.c .l.< ~52 .12 .56 .,42 .2.'7 .,85 _,/ 

~ .76 -.5J . :-1 "7B ~Ci8 .. 78 ,::lb ... ll~ .04 ,90 

3 , 19 .J(! '" .n:;:: .65 .02 ~ 74 .:t6 .12 ,$6 "(J>y 

4 .66 .J'l .,"75 - .. ;.o .. G5 -.1':) ,57 .43 .Jl .8:!l 

5 .68 -./44 .J,7 Jb-~ .,•).;. .66 
,, 

..,34 .15 .31 .. ~)v 

.I 
6 <t -

~" . ,,,, .,~34 ,,:,4. ~59 .JY7 ~ 5") <JftJ, ,3'/ ,,21 .84 
~-

7. ci84 .J:, .9(' ~Vl • ··11 .,. 
" ~ ;.J. ,.HO h~ 

.,.,\._~ -,10 . 7:) 
,-;. 

8 ,72 1 ., r10 . :..; j ,--; 

"1 r; . 5.1, ,.· .1'7 ,71 "-~· - so olt•'-~ f --.!t,0 

.!l~i_;Q 

l ar. ,.09 .. t;J.: '• 

-- !/r .. ~~8 ~ r,'3 .27 1 • .87 . - "~~ '>•~4 

~ .~7 ~12 .. So .. {. ~ ;:c ,t. 7,ry .23 ,09 .i% " ~ .,_ ,,, 
' ' 

-; .SJ - .. 0.l r;~m .?) .::i/4 ~-·) d)'o .Jl ,,;] ,90 ., .. ~ ... • ✓ 

- l ,67 ~"'l •","'~ - ,1)~) ~)~ ~ .. G'j ,,55 -,1,/) .. ~:-;i ,&, ~ ..,,.J.. 

5 _75 ~ .. 29" 65 c-
.. j,_, 

r,.::,, . ~, "~A) .64 S6 --.17 .,J/7 

0 .15 -./.,6 &j""} . _- , .. 6'/ --JJ? ~ f:/;1 ~71 ,23 -- .er, ,74 
' 

'7 ,$5 ,19 ·,H''j .. D~: ~ .1=:,[, .,{J.5 .7f .,;24 "00 .7& > . ' 
8 e,, .11 

,, 
~ ,_;) Q 5~9 , i.6 . ?'i ~2.3 . o:; .. 80 . ' ;-0 

*:;i;st~~tt'!d "..;;y 1i,Vi~-•',.;:.-.U...1·-}J;' ~:'-i'.'t 2:·-::lphG .. ;/ ?oi·~iUlil t.e,~-t..=i- ~'!I-bl..~ J .. ) ,-



x~~ t!:...? ,:s;;e ct br:th !Zifit.T.1..::Ht5, t~l.~- l'ef~,rs:n..:18 81'~9 wer& -"~Qt-'lt.~d .-in~~-~~t-:f 
so t::,;at- ~~~\-:= n1J.mht:l" -::! zurn l~d.i:1gB we.~· ~ua·;:j ·i1iz~d (sl'itt1 Tc.Ola ,C}., Itl th~ F1lp,ht 
A ,~h~~l~{sL~ F'ar!t,.)!' .f .:.optta1-~: vit..h :--i~::1:t:'.-J.ce;.·lt, ~-ns~in~s o.n .all A3pect Dco~-1-:rni hu~ 
!Ji t!i rsls t-i t_rs :-_y ~.c1;~-r- Jee -1.!~!· ,~ ,,-. o:r; t.:;2~-~~ t 8-,>~--~:l 2 ., 'l :- and 6, !:'sc tcr Il np1_;:;;-,c.r~ 
Cs_,.."7..-__ "J•.• 11"1.= ,_,,-. 7,:,:;,·,•:s ~,,._,..1,•.t•~y•'.·'"• _-_,~•- o'J."! ;< te•f •=-•}""~"'"'al :;).;•-•;"'I'-_,__? ,:.:; ,__,Ji, '!j.-,,-, .. , ,..j"-< .., • ..._..,,., -• u"""" ¥ ..._..,~ ...,~ ... ,;; , _ ,.. .,_ -'~-.:.:~: v ., ,_,,_ ..i r ◄ ~->~'.- ; .., •.,- ,_. _,:., t:..LU. L , J- 4- r...:01.1 !.t •s,., 

F 11 g11+, t ~-It~ ly ~~J_z ·~ s0m2'.!t..z: •: 35_,:.,i,1 f:.? C:ic~ O"f' ::;r./j ::· i;::.~' at1rJiJ '!.~ Cv"1.0sn t 6.ft...er t~:r-­
t.h0gcu .. ~J l:·1ta-::tn~,-, i'.l,::;tr~~ j .:c;:--;,4;~1r rL1_:.:11..~-l~-."L.~-~ -~n_:, .. -1.iT•!ii- ·Jr A·-.1 !~~JJ~£~ 

)!-:.2rE~.;' '3,J;-J. t&e ~c-r i1. :-~_.,_1pr:i .. ·=:.-. ;,-j ~}1 _ ·;W ::,[" :.:~,C':', 1-::--:d~_n:-:~ [:~l &}_.:_ €'7Cl81JG A.apnq]_ __ 
.~r:,-,:,•..; ..'.:. R-"';:-';i ,i) f A,_,.: t,•1a•~ ,L•-••"11'>--'1, :,.,!rl __ •,.· .. :'':c-;; __ ,:-•,-:L_c,·i .• .::..~~ ·.•,·•••' ·•• ._ 

.·.:C:;._t,;·.=. •' -~- ' .. \~~-::.~.,..~--"~• :._:-:..~';.r.;·, ~- - ' ~ --

fi'~c:tc1;• 11; ch2._!:P...cit(~:-:,.s- ;-,;;c~ t:,· .,~~:·1.. . . ~,:,,:-.d:~¥,r::: c,_,..; a-11 '."~Y.LS.~~-~cn~~.:! e:xt-:ept 
!~l.tJ.-_t,_ade ~q,~~ /_ir:g;~~;_:~ .. ~~--i~jJ~-~-~ 1.:r:\1, .E:?/:;:~_s:;,_-~_tx.9_.LJ·2?-~ t~~1 t.Y:a lrl:i.ght. A 3.n6.ly 
~-:ia cnly) Cf'.n t::'C! ~~S:,_rt..:..L;\7u~:· l,1Q:i~L'iJ.·~ :~;3 ,'i.c-ngitucttu.$1 ~m!t'Jl:'c).tl D),n:::-e 'i.;b~t;!!! 

;;~:~i-e~: :;:~;:::~:;; ~~,,~t,1~f~~ ;~"'~~;,;;~"'.~\~,:~~~!/:~! !~:t1~~0:J_'~si!~:; is 
!':lost h,~B'-Ti:; .. y ~ei~hi·~j ;.y~_t:-~ '!'.,hosiS .-:lr:t rt;:"'i:·•c1:.:--.... L'<-d~~c1.-9.~,€.d with ~c:ug.lt-ud:i.nal 
(;!.:!n t:ccl ~ '>:ie ·:':1..1l~i: f;~' ,-.;f' l?i .. r i. Ce;;~ -i:-_-._-c: l. . ~.:::~Gr'd - :1i:·c~~-~-i•~.-Jk' ... 1 Ccv t.!"'·)l . ${!t";:l"'ie f 

l).:.U'~-~!~ D!!or,~~, t~ 1 :i '.1•:2J:r."(1- _f_g_c:..~1 \~~/:~~~ {1) .... 1-t.\2.q,."..:t { .1~:r;.a5c:: ::n~ r-a +.her" cle.?:ly 
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t-c-.i."' 6.~ ff (\,~:;ii.., __ ~~·. Y. ,_ '.)!~ '7 

-~•~16: t:'1-~,G :~-..,:~.::';r.st h.-..•·c<JG,~-c..'-c, .:i.r:--. -:~c."1·~.-.22-:':c 1;· us L..: -.;:~.J~.r.:ki 11t ::1".Jt 1n::p.e.r•­
·;,,5_,,:i af F'lr;ur,3;:;_ L ;;--1"1f.i 2~ il.: ~:~.t~~-i 1t -~.f (.~.~2.:- >-=- .:.kern -i~at VJ.~· -t'..-1u~tci.•s i:-f 

A':'~-;ct Sc-:,r~H h:re- ~0t. f.>.~:.. -,.~...,.lr:t ~-,-~.f{'..r-~-::, '<'.-is ::•J"."!'-¥J_!?i",j_-JtJ h0t'l%~t-·~1 the t~~o 
'.";:;ct0."'3 :.~~ li.?1E'(•X:i~f:.;.::,:t.L;v ~CC J::, •,",!J_~) r~fls:~• o:· ·Lwr., r-L~"J.nt. I. mn:_~ .. ---:.'i.sl an!:i ~70 
::.n ttI-9 :F'.1...ight D t~r,z.':./!' i:? "°' ;;. -;..i .-! ~t-Lr~, t.:a f~r:::n ~.-he: n~g,ir: fcn.:ac_ ti:,·· v-e~to1·s 
1:r..::,d.::..d:-:::f, -t.t ... ~011g:r, t-t.e J}i_-~te.r s~ JJ';.0 !3 .... "!f-)c.:-. l.'? 52_v in t.:J.c F1J.ght ;\ i:l.nrtlye!s 
;:._;,.ct 45c ir; t-ht:• ::. _ _:.g(lt. L Ei~:r:-. • yr.~1.r~ ·~:,it-:· -::.~~\J ,_,",C:c t:::.ct.0rG." aJ.thn-.1g,1 co:rrelii'Cisdr 
.:.ppc;e ... ~ -:::• Lf' •'.,._:1·,:-:_.~r-_ ... ,, J!~ :,_~1:1.1~"t'.,",-'?'~ t,:' -~ .. E' -\"_::.f_i., ~s!-:"..tll: t'.f1.,!]."." ~ibl~!!, 1·0-t'.t;d:-!.(H'l 
or t:1e -~·0 ~·3i eir-t.-:~ "t,t;,;:~·t-=-~r·-, !- -··;:.::-i1.'1.i_:rl z::. ., ::."-- 1.,-'=:: :j L.r·~;i~ t; .. rrn:r -;_3 •.:lEru•ly obtelnect 
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1:i,ltght r- !l=e-ttr-U~ '"£"<1a ~.)!:!.~.i:1.!}r~- !;::''Gt.•.::· •)r_,- ◄:·~=:r1:c -.. ~c-.-::..::-:}(_;l} ;.--'1~ a1.c~o r,:i.--es.er.t,ei. 
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._-;light f,(-~rfonr..~'1~".::-; rtid ~!:1 1~1.::1,t.·.r'!,_.:_._JfC"l ~.h;. .v,,v·· - .. - l ··t.· ~ • ·) ·,.-::; --i"' • .,. h-.!VO :Lz1-

t1 ½S:H:er1 t.il~: [tl}_Q~£!: 3-:,.1:.. .. tL_g .lh w,:-,i] }_. i-",il.'>e';_~·~-;~~-~;~::.-:;_~~\.;~;~,..~~:~"(_,{./;:: c.lpc-r, tlie 
·.spect-- rJ:1.t.jJ'l'S-'.':1 r1.e..d€ con•.::~r·x·~r.: \1-r :r. r.h '...ho i_"~,(-Y,·- t:lJ ~.cf:ing{J:. :o c;rl t.hs baJ:i~ 
,-,f -this hypci-!jb-?:tti~ 1t niz:) ~r .. ,.,r,"f!i,_~i::-~.~-'-!"'~f~_ :t.:.-~~ ~ .. h-:'! .-=-~p2ct i3~c:..'.:·~- s.t.~3 tlst,-:1;•-­

,til~BJ by ~,irree 5~"1!'l~¢:nC'2:';;c 

,i:;~ i.io!_git-..::,:j_u.11 cc;1_+_;';.:-~. SEi &\':~i\::~_ttC?d :-·, ~~·:,_-:.::ls--V . .r-~u~1 !,:- alL.:tLl~,-~~ etr.,_, 
:::pc,.,cl_. fJ•;,~ _p...,;1 t ti,.1:1 ,-f •·:ro9 .'u ·::.(1:~ ~1-"":-;:•~ ;:-.n~i. 

6 
Th~ ~Rctu1¥ BJ:1:ily.Ji~, ho~s ... ,~r 1 il'J:Je bot ~r.teld a. "'general Ui.p%"9~51on 

factor•~ "11,c• mai;.3,:,r,;;a of t;1,. ,;-vei•.,~ul rarfot':nar.:;o '!fare not lllcluded ill 
ti:ui 1:otei---corrt;:=t,tici::, ootrix. 
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l. Correlation wtt,h Cr1ter12!! 11'lijtht l:lcot!!!,, l'he relation,lnp b"'-­
t,.een the A,l!f!!ct §sores end the total score -of 1'hich they were 

., 

a '1Art was det<,rmined by correutL~g the Aspeet Scorea with the 
g_r11;,!r1on Flight Scores, The releVBJ1t data are presented in 
table D, Cor,reletlon bet1'eep Aspect Scoree t.nd Crittrl,g_n Flight 
.§.s.~.,-

T'1e correlations between ,!_11.,ilect Scores lir>d the Crj,ter_iori J'l.!&r:.~ 
~cores are, of course, IJ'Ul'i0111l7 hi&h since the £t1.ter¼ll Jl'lig!1t, 
fl&o,r1. 11 the .l!Y!!I. of the ei17,ht :19pect:, s,ox:!! arid t11u11 in·.:lucles t,he 
Aqpegt Sc~ 6il1.rir c,;,rralute~ 1f1th it. In adcHt!on, th.i ,.,11\mai-:. or 
intereon&ia·~ull lll!IOOg tbe u21ct Sco.r.!_g t>t'C!IVr!nti, illeea • 
correlation11 fr.or,i beillg illterpreted ae r.1.m1mre:, of t,he .miq1,1e • 
contrtbution of the !~s.t Sc2re1J. to -Uie Crtter!an i"l!.g,"lt Sc<Y.:!!• 

. '!'hat the differl'nc .. i, u,onr, !J!P.ect Scores in lllll<>'lnt of t!O!"Tel,11tion 
b: r.ween the Aepect f,cor!J.! an.d ·;h11 Crit,erlon Flight §cor.!?..'!. a.ra due 
u,;t, merely to tbe differer,cea 1o cie .. n~ und l!ltands:rd d,.v;u Uons 
.,f t11e d1strl.butior,e of AJi.R!C' ~ Scor~~ is ev.tdenced from ~he feet 
~~.at, when th.; ~"t-ct ,££.2£.!';J! a,·e rt.nked ac<::,,rding to the <ibtained 
c"rrtole.tfon witn the £r.tter1!Jl !!'~1.;ht 309;-1, the ru,k orC:er !8 
;1raetical~ the eem1> 11.e th,: t. ,,bt.~in•d when they are ra)lited 
ac,~o,rdiog to the ob!e.l.ned ~orrelat!.on 'llith the Crited.011 l'l.u;t; 
Sgore Mir,up the~sg&ct;_~!i_q£!• ln the latter ctioe, the rnt,nn ;md 
otana..,,.rd devwti.on of t.1:e dtr-•,riLutlor: ot the ~:-,ecific A::i::iect --'.',.:"1:!! hits D'l efi'Mt on the Uta:.. score 1'!.th w'11ch it ill being 
c orre lated. 

Ju, e...:;:.miriation of lable D, twwaver, reveals that, considering 
t,o l:.h P'ligrit A &nd t'l.igt+, r,. the al ngle Aspect Sgor11 which bes~; 
p:r-,,dfo t tile QLl t!.rio.!l .!:]J.;ht ljlc~res era Control Coord~, 
l~,;,r,t1~iQ11. of 1111!1..!!P'•!..!i., &110 Dil'ect\\11111.l Control. The lee3t p1·e-
•1!.ctiv€ a: e Slip-1:\l!:.ld and aJ.ti tude. • 

"i'at'.i.e Ii e.lso prt>sente the correlations between each of the Amill 
D<;,,ores &.1.10 the 81.lm of the otber sev~ Aspect Scorn. These coefficient.a 
w,;::,,c ~.(;iu,.uted by means rff Jl?rm\llb l _ l"age 217, 1n: 
Patel."6, C.. C, and Van Vocrhis, ll. R. ~t.atbtical Procfdyrea apd Tney­
Mi\.S:!;~ca~. Illl.&e\!• llaw ·Yorlu McGraw-Kill Co., Inc., 1940. 

" ''!t ..... , considered 111111ecasaary, because of the ..U I end the nwaber 
of va.·tables involved, to determiJle t.11.eir relative contribution to the total 
score by ueans of a 111\lltiple correlation tecbllique. 



TABt.E E 

COMPARISON OF ASPECT SCORES l'IITE Cl\l'l'EIUON RA'I'J.NC-S 

Bi11eri&J. r Bet•een Scores and Over-All Ratir.gs When 
Grouped as Follow111 (A+R) versus (C) 

(o) vareus (L) 
(A) versua (B+c) 

t .. .:.v;ht !. IT-tD 
§gore (.U,B)-(C) U - L (A)-(BtC) (t.tl:l)-(C :I; 

B • ~ -2 17--l.6 ...3.. - ~ .. L .. _"24_. 9 _!8-15 

l. Wine Control Score .70 .. 78 .87 ,8/, ,'77 

2. Nose Control Score .51 .66 .71 .79 .89 

). Directional Control .72 .64 • .. 82 ,6J ,82 
ScoNI 

4• Slip-Skid Score .78 .75 .67 .6) ,65 

'• Utitude Score ,49 .53 .71 .'70 ,75 

6. Airspeed Score .35 • 7'3 ,75 .69 ,74 

7. Control Coordination .Si,. .. 80 .86 .64 1.00 
Score 

•• Execution ot Marum- .81 .so .86 ~83 ,95 
vars Score 

(A)-(1H-O} 
8 - 25 

,77 

,7'7 

,$5 

,8.3 

.75 

.60 

.99 

,$5 
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COMPARISON OF FLIGHT .I. MJP2CT .Sfu?.ES AND FLIGHT D PERFORMANCE 

A, Scores on Flight A vs. Criteri.:m Ra.Hni;s Flight D (Biserial r 1 a) 

f,ritf,rion Ra~ings Flight D 

§corei on F'lil!.llt ii (A<-il)-(C) U - L (A)-(B+C) 
Ii " _..z4_-:.,.2_ 18 - J,5 _11 - 25 

1. 1fbg Contrc·l Sco1·e .45 .53 .65 

2. Ncee Control :hors .20 .23 .03 

3, Directional Control Score .62 .57 .47 

4- Slip-Skid Score ,43 ,28 .40 

5, Altitude Score .01 .19 .07 

6. Airspeed Score .02 -.12 .16 

7, Control Coordinatiori Sc;;re 
' 

0 '1b .48 .40 

a. Execution of Maneuva!"I! Sao.e .30 .Jl .29 

9. Criterion Flight Scor.·.., .45 .41 ,33 
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TABLE P (Cont'd) 

COMPAJUSOI OF FLIGHT A A.,D FLIGHT D 

. 
a. Scoree on Flight A va. Criterion Flight ,Scores on n1gh.t D (Peueon r's) 

[!_ight ,I rumt o .. 
J: 

1. 11'1t1g Control ve .. Criterion Flight Score -59 

2~ Non Control Score vs. Criterion Flight ScOZ'e ~17 

J. Directioaal Control Score ., ... Criterion Flight Score .46 
I Slip-Skid Score vs. Criterion Flight Score .t.5 ~-
5. .altitude Score 't"Bw Criterion Flight Score ·¼ 
6 .. Airspeed Score V8, Criterion night Score ..07 

7. Control Coordination Vl!I. Criterion Flight Score .JiS 
Score 

e. Execution of 11ane,.rrere vs. Criterion Flight Score .47 
Score 

9. . Criterioo P'l1gbt Score 1'8. Criterion Flight Soore .46 

o. Aepeet Scores flight A ·vs. Aspect Scores Flight D (Pearson r'•} 
• 

J'ligh,t.A P'light D r· -
~- .. Jing Control Score ve. fflng CODtrol Score .,o 
... Nose Control Score VI. Rose Control Score ,,20 ;( C 

• 

J•'c"C 

t.f ~~s;: 
. ___ ,t;.. 

). D!rectional Control Score vs. Directional Control Score _,37 

4. S11p-f&..id Score Vl!I. Slip-Sltld Score .31 

5. Altitude Score vs .. .Altitude Boor:e .01 

6. Ait-:lµeed Score .,. Airspeed Score .,Q? 

7. Control Coord1.nat1011 ve. Control Coordination .4S 
Score Scor8: 

8. beeutton of Maneuvc,rs VB. Execution or llaneu•ers • 5). 
Score Score 

•11th N _. JJ, coefficients . 443 o!' abovA Are sign Hi.:-.,.J.Ut At thE' . 

l:l level. 



• 

(3) Flldl,t D A1pegt Spores. T"ne resulting ooeffieient1 are p11'98llllted ill 
Table:,. 

l, Correlatii:m 1ith Flight D Criter.ion Ratings (Table JI', Section A~. 
The only biserial r•s approaehiug a satisfactory degree of signi­
ficmice are those ba~n the !!Pg Control Seom of Flight A . and 
the (A) vs. (B-IC} grouping according to Flight p Criterion RatJ,gn 
( +.66.}, Md bet'll'31m the Directio Control Scar in Flight A 
and the (A¼-B) vs. (C) grouping in Flight D +. 2 • These two 
value1 euggest that those·pilots exhibiting good wing•control in 
Flight A tended to be given high over-all ratings in Flight D 
and those exhibiting poar directional control in Fligjlt A tended 
to be rated lo1r fOT Flight D performance 11.s a whole. 

2. Cotr@l!tiffll with P'ligb"!; D cr,te;:ion Flight Seoreg (!able F, Sec­
tion B). Five of the elgllt Aspect Scores of Flight A exhibit a 
statistically signifie&nt relationship with the Cr1teriqn Flight 
Spores of Flight D, Ali in the As11ect Sq~ - Ct1tJilir1on .Rat1ng 
comparison, the highest relationship is e:xhit,ited by the !!'ing 
Cqntrol §AAre. 

3. Qorre}&tion with Flight D Aspect lk;or~s (Table ? • Secti9,11 C). 
Three of the correlations between Flight A and Flight D scores 
ou the individ>..Ull Aspect Scores are etatiatically-aignifieant, 
viz., !_ing Control Score, Control Coor<l1nation Segre, arid .1!1.­
cµtion of lil!!,neuvers Score. 

Even the ~ignific1111t r•s, however, are not sufficiently high 
to suggest that any ps.rtioul.f>.r aspects of flight performance 
are unusually eoneistont from initial to final stage of ;iri­
mary C.P,T, Flight Instruction . 

• 

• 



fRDIIIRY .AID COIICLUSIOIS 

Dur1D& a ratiq Ille! N-fttiJlg by two iDdepedmt obffl'WWI of photo­
p-apblo l'~dl of fii4rb.t pwfOl'llllmOe talreD c.1uriq stap A and Sta,. D ot 
a ,roup of 33 1wdent pilot.I, rat1q1 (cm a ti•e-potat ~) ot eilbt 
a1P9ot1 of perlOZ'MllH wre u■ianed by each ot the two obnnw1 tor eaab 
fiipt tor each 11Ubjeot. An calyai1 of Amot Sgm:ea, coaputed troa t.beee 
rating1, rrrealed the tollowing1 

1. 'l'h11 11nr Cgntr91 Score. Ms•• Control, Score. Dtractlmf1J:9ff:! 
..llm:I, ~i:ft11 §Cott were 1110N oaali■tentlT rel:la tar 
tbetwo t1 than were the other IIOO'l'e■ - ,Qtitgdf Boore, 
♦11'fPH4 Seer•• Qentrol, 999rntll"i\ea 8a9£t. w SUoW:■sii 
ltntPDFI Se9£1· 

2. The eight aapeot.l ot performance, eep■n.tely rated, are Dot 
tadependeat lllld unitary. .& te.ctor calyeia ot the mter-corn­
latiaa11 IIICIOi the A■ptct Scores 1Dd1a.ted two taotora, tenta­
ti.,.l.J' J.t.ientitied aa •coordination ot the C011tro11• and 
•Loagit~ Control.• lliDoe the two taotor1 "" correlated, 
a third 1Dfiu8DCI may be atfeotiDr the seperate ratinp, probabl7 
a •raeral 1apN11ion• of the fi18ht u a whole. 

3, The Au,ct Boorpp ao1t oloNl.J' a111ooiated with the critericm 

-IWea otover-all perfo1"1111U1ce (Cri~~'ltiand 11cm 11iJh! Scora1) are the !!" ControlAcoii, i,-
.1!!!!.,~-• Qm.trol cqor439e~ ~ aiicl M~!Jl61J111.~...11~~~ 
.ken., 4fiieie four also have their b.1gbe1t ¼ A' ..... .-.1111 ar 
tli.?actor 1deatifiecl •• •coordination of the eonvo1,.• 

4. Amct Sow•• on Flight .l perfor111a11ce (dur:lq Stqe, .l ot C,P.T. 
F1aal7 nt,b.t in1truct1on) are not b.1&bl1' prediotive ot Fllpt 
D perfGl'lllllnoe (during Step D of c.P.T. priu17 fli&bt tutruo­
tion). In ffl'1oue compari10111, b.on'NI', 1teti1ticall7 lip1f1-
out prediction •• obtamed aoet coaai,tentlT in the cue or 
lbs pggtJ:p,1 Sas,, Dk19ti9RC] Coptrgl me, CAP:tnl CP2r11n-
eta,91 Sqgn,enit JwutJ,on ot "'1..,,..., Scofa• • 

'l'he lJJl1tation1 of the study (due to tb.1 ..U number ot O&HI 1D­
YOl.nd) do not pc,ut Ul7 det.1D1t1ve conalul101D1 a1 to tb.l ftlue of the 
1eparate AfPIC!r SpP£•• for diagaoatic or pred1ot1Te purpo111. 0a t.be 
ba1l1 of the prannt information it would sea ao1t pz'aotlcable to uee 
the Cz:tt,rJ.ap Rating• end Critefiop Flight Score1 (dellOl'ibed 1D tlle main 
report •• the criterion 11eaaure1 enc! to conllider the A1R19t Som••• 

.a IOUl'Oe of inf<>l'llllltion concerning the nature end charaoteri1tioa of 
tb.eN criterion -11.1r11 of over-all tligbt performanoe. 

-\f 
,"_'• 



1-···· 
\-<~ -
4?}_' 

11• 
' 
>\ 

!'·!;· ';'. .. 
', 

~ :~ :}~~; :: ~ ' 

•• Yigurac·l. 
Plot of Flight A Factor 
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Fi~ra 2 
Plot.of Fligh!'- D Factor Loadi,pgs 
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