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F O R E W O R D  

In 1998 the Cia.AerolrPrrties A n t h o r e  (now the Clvll A O ~ C S  Admlnlatntlon) umlertooL W- 

SLr-mlcded and to prepare the preaent generatlm of y- people to i ly the  private and commercial plnws 
of the future. Thls prcgram, known 88 the Clvlllpn Pilot Tralniqg prosrpm. was operated tbrmgh the ual- 
versitles of the cmnttry, maklng use of aIready estnbllahed facllltles In the hande of prlvate operators 
whlle eneorvpelng others to set up slmllar facilities. 

/ 
K tlrms program of tralnlq ~ i v l l l ~  pllota. The pnrpose of thls was to make young men and ycmq woman 

The flrst phase of the Civlllan W d  TrnJniqg prcgram called for Instructton of 10,000 pilata, whlch w a s  
qalckly explnded to the number of 50,000. Almost slmultpneously with the formdatlon of the program, 

. l q e l y  through the efforts of Robert Iiinchley, at thnt tlme Chairman of the Clvil Aemnautlcs Authority, 
d Dean R. Brlmhnll, Mrector of Research, funds were set Wide for  research m select100 and t r a lnw 
of clvlllpn alrcraft pilots. Thle w a s  done ln the  belief thnt an extended program of clvllipn pilot trainbg 
should make 1188 of every possible  sclentlflc  ald  for selecting those m o d  competent to fly; for  determh- 
W the best methods of trainlng; for the appralspl of fllght achievement, and for  de-guarding the adjust- 
ment of the pllot. M o w e r ,  it w a s  recognlzwl that thls large  scale t r a u  program provlded urmsual 
~ I t a n l t l e s  for renewlng the a t d y  of problems related to the human slde of avlatlm whlch had been lnl- 
tllted duw World War I d pbapdoned almost immediately wlth the signlng of the Armletice. 

In keeping wlth the operating philosophy of the Civll AeronauticsMmlnietrPtion, it wm decided to under- 
take sllch mBdBreh thrm@ d a t i n g  agencies rather thao to krlld and eqnlp government operated research 
centers  for  this pupose. The National Research Councll WPB therefore naked to establish a  commlttee 
for the admlnl@ration of research wlth funds Wed from the -64 of the Clvil Aeronautics Admlnlatra- 
tloa In a&- the cooperatian of the Notional Research C m U ,  Mr. HInckley wrote: 

"It le the h i r e  oi the Civll Aeronautics Authority to have the advice of sc1entUl.c people In the 
neld of mcholcgy d physiology In making these atudles. Furthermore, the Authority does 
not want to set up arq new research  laboratories, or any organization of I t s  own to do so, but 

Natlonal R e m h  Council, and ask that a commlttee be made up of men primarily from the 
deslm to use exlstlrtg facllltles at unlversltles. We request, therefore, the a~sistpnce of the 

Dlvlslon of Anthropology and PsgchoLoey of the National Research  Cwncll to advise us In the 
procednre, lncludlctg the best methods of distributing the flnanclal help to the unlverslty  labora- 
tories at whlch such wodr wlll  be done, the selection of the  personuel to do the work, and slmi- 
lor problems." (Letter of e/le/se.) 

On'the b l s  of thle  request, In the frill of 1QS9, the N a t l d  Research  Cmncll appolnted the Commlttee 
on Belectlon d T r a m  of Civlllpn Alrcraft Pllots (cor the Commlttee on Selectlon and Trpinlns of 
A i r c d t  Ptlota) lncludlng In Its membershlp p a y c h o l o g l s t s ,  physiclane, physlologiets, q l n e e r s ,  pilots, 

Thrmgh an active hecntlve Suhcommlttee this group haa for over five years conducted reaearch at ap- 
ard representatlves from the milltary servlces, with J. 0. Jenkins, Universlty of Maryhd, aa Chalrmoa 

pmamDtely 40 universities d other centers, lnclndhg  military eatahllshments, scattered  from  coast 
to coast and f r o m  the Lakes to the Gulf under grants from the Clvll Aemnautlcs  Admlnletratlm amount- 
lng to apprarlmntely $ooO,OOO. 

The prcgram haa rdilleed not alme the & U s  of research men  and resources of these  unlversltles 
where baalc research  projects  were established (Appendix I), bnt has enjoyed the help of hundreds of 
other men and women d hps made use of the facliities of almost 800 other centers partlclpailng In the 
activltles of the  Commlttw on Selectlon and Tralnlng of Aircraft Pilots. Wearch  returns have been 
greatly extended tlmx& the contrlbntim of such servlces and facllities hy nnlversitles and other  centers 
cwperatlng ln the research prcgram organbad d snpervlsed hy the Committee m Selectlon and Train- 
kg of AlrcrPlt Pllcts. 

In general, the o p e r a t i o n  of the Committee on Belectian and Training of Aircraft PUots (Chart A) repre- 

of freedom f r o m  Pdmlnlstratlve redrlctlons whlle providing contlrmoua stlmulation and judlclous over- 
sents a 6trki~? example of research mppated by a Federal agency whlch has allowed a  Wque amount 

slght. For thls, speclpl credlt 1s due to Dean R Brlmhall,  Dlrector of Research, Clvll Aemnautlca 
AdmhlstraUoa In pdditlon, acknowledgment is owed to members of the Executlve Subcommittee, a  group 
of hlghly competent a c l e n t l e t a  who have glven freely of their  tlme and of thelr sklll In plannhg and di- 
rectlrtg the research program, and to the project directors who admlnldered the research activltles. 
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INTRODUCTiON 

The C o w  011 Selection and Train@ of Aircraft Pilots w a s  established the.Ns$LamI lhsearch 
A' C m t l  In September, 1858, at the request of the CLvll Aemautlcs AdmlnldrationT B s e o a r c b p M - w e ~ s  

formuhied Ln the fall of that year and research  activltiw lnltlated early in 1840.~ The outcola- of W 

the National Research Council and to the CIvli  Aeronautlca Admlnlutration. The pres& report Is devded 
research have been summarized from t h e  to tlme, poNenlar ly  in the annual reports by the CBPirman.to 

to an over-PI1 review of the Committee research p- for ths 5-year perlod,1940-44, inclusive. It is 
designed to help in evaluating: 

1. the effectiveness wlth whlch the research =ram  ha^ been cooduct&, 
2. the contributions which lt has made to the proereas of aviation; 

3. the respects In which anticipated outcomes  have not been achl,eved. 

undertake research In the selectlon, trahisg, and maintenance of e pilots, and that it was first hlcnaa 
an the Commlttee on Selection and TrPlning of Civillan Aircratt Pilots. The functions of the Committee 
were early expanded to include mllitary an well 88 civillan aviatlon and, in 1040, I t s  name w a s  changed to 
Committee on Selectloll and Trainlng of Aircraft Pilots, wlth the specific purpose of formally recophins 
the closer lntegratton of the  research  prcgram with the growing needs of the military services. 

In consideriq this revlew it should be borne in mind that the Commlttee w a s  originally organized to 

For approxlmntely four years, milltaq needs were.given prlmary cotlsideratlon In the dellberatloas 
of the Committee and In plannlng research programs. This emphasls will  undoubtedly be matntalped 80 

to whom research findings have tea made available. Nevertheless, an Dean R. Brlmhall, Director, #vi- long an the Committee  can  contlnue to be of service  to the alr forces'of the Unlted W e s  and of the A ea 

given at the 1944 Annual Meetlng of the Committee on Selection and Tralnlng of Aircraft Pilots, many of 
slm of Research, Clvll Aeronautlcs Administration, polnts out in the following quototion from an addrena 

the outcomes i d  useful by the military services can be of very practical value in clvlllpo aviatim 

"The CM-NRC Coknittee pioneer efforts acquainted a fair-sized g m u p  of research 
people  with  avlation  problems. m e n  the w a r  reached the Unlted Statsa many of our 
workers joined the services to continue their  research and the choice of projects  to 
be carrled out by the Committee w a s  thereafter determined by the possible contri- 
b u t i o n  of the research to the war effort. 

"Whatever  may he the partlcular patterns of future projects, supported by the C M -  
NRC Committee, this same criterlon wlll he used until the war needs are met. Of 
courne, this does not mean that cur current tlndhgs will not have applicatloll to 

good fighter pilots may be of llttle w e  for peace time, but selectloa for aptthtdes 
clvlllan avLDtion now and In the post-war period.  Selection tests dsvlsed to plck cut 

physicpl quallficptions will  always be aseful. 
auch as acqulsltion of motor &ill and the presence of desirable personality and 

"Increased knowledge in the field of pllot tralnlog and malntemnce of phyalcpl  and 
mental well-belng of pllots are certainly useful durhg peace time as well as durlng 
war. So, much of what we learned durlrrg w a r  can become immediately useful dur- 
kg peace." 

88 World War Ii comes to a close, and as such additlorrpl eteps 88 are needed are takea.to  integrate the 
It may be reasonably anticipated that research  results will find wider ppplicatlon in clviltan avlation 

amd cc~lclusiolle of the research prcgram with the operat@ ends and operathg prcgram of the 
Civil AerollPlltlcs Admlnistratloa 

A major objective of the Committee on Seleetlon and Training of Alrcraft PUote and of the Civil 
AeroMIttlcs Adninlstratlon is the wide appllcatlon of research results. Thla review is wrltten daily for 
the purpose of hriDgkg lnta focus the useful outcomes of research. In th is  conn%ctlon, it should be p o i n t e d  
out that, Ln some instances, the useful outcomes were in the form of negative tlaalngs which perhaps helped 
to avold the Imposition upon the mllltaq services pnd upon the C M  of c d y  and cumbersome procedures 
which  wonld dm& avnlhble  resources wlthout adequate return. 
I F O - ~ L ~  kncm ths c i v i l  Aerauuth Authority. 
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ful &comes. In mme Instances, It WM f d  lmposslble or impractlcabh to follow up promlam leods 

the research project  director, such a8 the mm.rpilpblllty of criterion data, or auddsn cbaqras in training . and thereby to brlcg potentill outcomes to full fruitla In other  cases, sltuatiau b q o r d ' t h e  control of 

plana made by goremental or other agencIe.9, produced insupenble handlcnps to the attainment of re-. 
a d  objectivei. In still other -me, the orlgind experlmd des@, apparotu~, admlntstrative 
procedure8 or methode of malysIa were hdaquate for solvlng the pmblem urder InveatlgatIon. There 
pie also project8 whlch have fulled either to turn in any final report or to provide a report of the type 
from which It Is poaslble to evaluate the remaxch flndlnes and the possibillty of app lyb  them to mest 
the needs of mllltary and  clvUIan aviatloa 

As might be expect& aot a l l  of the resePrch  Petlvitles aod investm%llts have been producthe of urn- 

- 

In thle revlea attentloo 1s focnsed upon useful outcome& Nevertheless,  it seems proper, In order 
to proilde a bas18 for a complete evaldon of the research program, plso to include references  to those 

,qeratw procednres. 
projects which have not made an appreclable colrtribntlon to the Improvement either of res&&  or of 

PILOT  SELECTION A N D  
CLASSIFICATION 

In the muarch  picgram of the C o m m l t t e e  on Selection aud Training of Aircraft Pilots, conalderable 
pttention has been glven to problems of pLld selecUm and classIfIcntia Thls WM partlcnlarly true dur- 

force of pilota for both ciHlian and military aviation. Moreover,  while the  emphasis d u r l n g  the ppst few 
1% the first few years of research, when the country WM faced  with the  pmblem of b a l l d l u g  up a large 

years has shifted to other areas, partlcularly to research In pflot tralnlng, current InvestigatIona are 
still concerned wIth probleme of selection. 

' R e d  on rnlectlon has ranged from exploratoq studles Involving a large number of payaholaglopl 
and physiological testa to the detalled analysis oi qwclfic  predlctors. Practical outcomes have included: 

1. the pplidatica of a number. of predictors for use In both milltary a d  clvlllan 
aviation; 

2. the accumulatlm of data on predIdora whlch, althollgh mt fully validated, 
repreeent  promlslog  Instruments for further  research aud appllcatlon; 

3. the L d e n t l t l c a t l o n  of testcr and other techniques which, while havw apparent 
faw.valldltg or orIginaUy  recommended for  other reasons, proved upon in- 
vestlgation to lack reliabUIty or validity; 

4. the IdentIflcatIan of preblcton, which, although valid, represent aRecatomicnl 
techniques for the mlectlcm and claaaUlcatim of pllots. 

Contrlbutlons to MIUtnry AvlatIoa One m o r  practical outcome of the Committee research pro- 
gram Le the fad that by 1941, when the United %lates entered  the war, the reaearch p w r a m  had already 
produced test materipl and flndlngs which were used by the U. 8. Navy In settbg up procedures for the 

held In 1849, Cdr. (then U. Cdr.) 1. G. Jenklos, In dlscwing the Navy research pmgram,  reported that 
selectloll of pllota. At the Annual MemtIng of the Commlttee on Selection and T r a m  of Aircraft PIlots, 

"We are now ~ I n g  In routine selection, M before pod piter the begllmw of train- 
ing, three testa  Those three tests were either developed by the Committee first 
of all  88 selective  agencles in avtatian, or were developed by the colhbxntlve ef- 
forts of the Commlttee 4 the Navy." 

once to this fact 1s fcund III the following quotation from an address given by Col (then Lt. CoL) J o h n  C. 
Fhnagan at the 1943 Anrmpl Meetlog of the CommItb 00 Selectlon and T r a l n e  of ALrcrnR Pilots. 

The seledicm  pmgram of the Army A I r  Forces haa pleo proiltsd from Committee research.  Refer- 

"We have l e a d  a great deal from the work of the Commlttee. Much of our  orlg- 
lnal plprmlng w a s  bpsed on what the Committee had done, a d  in the ppst two years 
we have coatimd to p r d t .  - - - - (ku program, aet up two yeprs ago In Decem- 
b e r o f 1 9 4 1 , w a s b t l l l t o n w h a t w e c o a l d ~ a b ~ w h n t t h e B n g U s b a n d t h e C p l m d -  
Lplle had be, aud the conslderahle amd of workwhich had been done by the Com- 
mittee here." 
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CAA-WLOIIPL T W  
mfttss 011 Belectlon a d  T of A h r a t t  Pilots in pLld selectiw i d  ita moat direct  prodleal ax- 
presslon In the e d a b l b d ~ a  N a t l d  Testlug Servlce (1942-43).2 The N a t l d  T a w  Service 

- (1,a 5, 4) wan deslgned to p m l b  unlform ,astraUa~ nrd soaring, on a n a t l o n  wlde basla, of tests 
for serwnlng &dates for t r a m  in tba Army phase of the C I W  Pilot TraiuIw program. TImmgh 

to 6-71 coordlnntors scattered throaghoat the U n W  States, were tested by 809 cooperating examWra 
thls oervice, centralid at the Unlvetrslty of Rochester, 87,087 d l d a t e s  for plld tralnlng, reportlrs 

through a apeelpl cmtract at a cod of approldmately 174000. Thla meam that the Commlttea conducted 
( M b P  1). The &&Mratlve coat of this prcgram w a s  borne by the Clvll Aeronautics Administratlorr 

screemlq at the extremely l o r  coat of a W e  more than one dollar per d i d a t e .  

Bervice. Within the C l d  Aermrmtics Admlnl~tratlolq the work of lhe Com- 

Iu ma- ,  It should be noted that the C M - N a t i d  Testlug Benlce exemplIfles the  close Integra-  
tlm betreen milb ry  n d  clvillpa  appllcatlolls in t@ work of the Committee o(1 Belectlon and Trattllng of 

tests for the scree-  program and in sett- the cutting scores on ea& test. Moreover, this practical 
AIrcraU wots, since res& of wrimentpt lon by the U. 8. Navy were  considered in the selectlon of 

the extent to which the testa predlct  dlfferentlrd performawe of those who mest mlnimun stpndards, and 
sere- program haa further reinforced the research prcgram of the Commlttee in prcnridhg data on 

cants for  primnrg, -, pad gllder  tralnlng (3), and on the Influence of such factor8 88 educatloo, 
in furtll&bq~ significant f-s 011 Interrelationshlpa am- the testa (4), on differences ammg appli- 

age, oeoprraphlcal arm, etc., vpoa selectlon and upoll &chlevement In learnhg to ny (4). 

Bpeelflc  Outcomes of Rasearch w PLLot Belectlon and Classlflcptlon 

bean presentad above. Detailed outwmes wll l  be outltned in the form of a hrlef  diseusslon of specific 
The broad, practical arteomes of Committee renear& In pfld aelectlon spd elassificatlon have 

arw of research, of indlrldual predlctora, and of thelr usefulness In the r election pad clrrssliicatl~a of 
mllltnq and civlltPn pilots. 

Inventory of Permoel Dptp for Prospective Pilots. This test, generally known 98 the Blcgrrphlcal 
Inventorg @.I.), was the hnmedipte cutgrowth of w o r t  done (5, 8, 7, 8) at Purdue University (1899-40), 

and at the bnlversity of North Carolha ala0 included  the d y s L s  ef biographld'dato (9). 
m b  lnvestlgatioas at the Naval Alr  Btntlon, P ~ c o l n ,  Florida, at Tulaue Unlverelty (1940-41) 

predlct pilot proflckaq from blagraphlcal dnte Bed& ~ e r v h g  88 one of the bnslc ln8trnments in the 
The Bkgrnphical Inventory (B.1) represents one of tb flrst, if Dd the flrst, successprrl &em@ to 

avlpticm cadet select1011 program of the U. 8. Navy, the Biographical Inventory (B.I.) hos also provided 
Items for similar tests employed in the Army A h  Fomea, as indi@& in the follow- excerpt f r o m  a 
lsttar w r i t t e n  by CoL L. E. Grlffls, dated April.22, 194% 

"This offlce hns been experimentiq wlth i t e m  Included in Part A, Blqlraphlcal 
hta ,  of 'h Inventory of Persad Data for Prospective Pilots.' 

"Permlsslm Ls requested to we 28 of the 405 I t e m  contplned in that pnrt alw 
wlth otber Uems developed by thls organlzptlon for the c l a s a l f l c p t i o n  of alrcrcna 
p e r d  In the Army Air Forces." 

(1, 2,3,4,7; 8) and In the Standard T e s t w  Prcgram (l942), an extended research  project Involvhg the 
The BIcgRphlcal Inventory @.I.) w a s  plso used to adnutage In the CM-Natlonal Testlng 8ervice 

voltmtprg cooperptloll of 46 psychologlste, scattered throughout  the coontry, in the wlldatlon of a bask 
battery of predldors. 

Naval Alr &atlon, P 
General Iutelllgence Test. A lprge scale ehdy conducted In cooperptlon with t6e U. 8. Navy at the 

enepcola, Florida (leSo-41), Indicated the d u e  of us- a gtapdard intelligence test 

ficatlon Test. Because of the nature of both Commlttee and Navy research results, the test w a s  included 
in pllot SelectIan (10, 11). Buch a test was used hy the Navy until it w a s  replaced hy the AvlPtlon Classi- 

in the screanlng battery used by the CM-National Testing Service (1, 2, 3, 4). The test 18 now in use in 
matchlrg candidates for traInlng in the currant research program of the Inatltute of Aviatlm Psychologg, 

tratlm, the Natlolral Remarch C m c i l  Committee on Selection and Tralning of Alrcraft PuotS, and the 
Unlverslty of Tennessee, estnbllahed in 1043 through the cooperation of the Civil A e m u t l c s  Adminis- 

Bllrew of Aeromutlcs, M e  of Tennessee. 

hhDut this   repct  tb &tam In pranthsses represent tb pmrm in M I d  mre mde mvrllsblc to 
tha maarch mctivitv. 



6 

Exhibit 2 

REVISED TWO-HAND COORDINATION TEST 
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AvLptLoLl Clanalficatim  Test. Items 30r this teat were prepared by the U. 8. Navy. Work 011 Item 
analysis, on comtructlon of alternate forms, and m dstermw the  rellnbllity of the teat WM carried 'a 
PB a research  project of the Commlttee on Selectlm a u l  Trnlnlng of Aircraft Pilote (1942) at the Ilnlwr-, 

.- slty of Rochester. The test was later Lncorporated by the Navy Into the Navy pllot selectlon battery. 
Acknowledgment of the part played by the Commlttee 011 Selection and Trahlng of Aircraft Pilots Ln the 
davemment of thla practical  selection tool Is fd Ln the follorlng excerpt  from  a letter trom Cdr. 
(then U. Cdr.) J. Q. Jenkins, dated Allguat 1, 104% 

,~ 

"I rmderstPnd that steps have been taken to provlde sufflclent prlnted coples of two I 

forms of thls  test to the Medlcal Research Section for  purposes of flnal stm%u-dl-  
ratloa In view of the very Important role that thls test has been psslgned Ln the 
selection of Naval aviators, lt Is my Mention to ask the Chlef of the Bureau of 
Aeronutlcs  to eapress the gennlne grWtude of the Bureau for the large contrlbtl- 
Urn -,the Committee has made In the development of thls t e s t  I ahall polat mt 
to hlm that it would have  been lmpoasible for the Medlcpl Research Sedlon pnd the 

except by e expendtture of a  very much larger perlod of Ume." 
lention to have deyeloped such a test without the ald of ,the Commlttee El-V (s) or 

Yechpnlcnl Comgrehenslm Test. The Medranlcal Comprehension Teat WM Lncluded Ln research 
wducted Ln the Midwest Project (19414, In the Boston Project at aarwd Unlveralty (1!341-42), and' 
ah Ln the Btnadrrd Test&  Prcgram. Prlor to the completion of these studlee, thls test was Lnoluded 
in the battery wec~ by the C M - N ~ ~ ~ O J I ~ I  ~estlhg s e d c e  on the basis of eqwrlmentd provided 
by the U. 8. Navy. Retrultn available f r o m  the Midwest pad Bostm studies~rovlded evidence on the we- 
fuheeiof thls test  lor Lnltlal selectloo (12, 13, 14). The analyeis of C M - N a U d  Test- Servlce data ~ 

hps hvnished intereating Information on the relatlonshlp of U s  test  to  ather  predictors, M well IS to 
age, geqmtphicnl area, etc. (4). The M e c h ~ i c a l  Comgrehenulon Test is one of the  battery employed Ln 
mat- research groups at the Instltnte of Aviatl011 Psycholcgy, Universlty of Tennessee. 

Psgcholador  Teeta The Pensacola Shdy of Naval Avlators furnlehed evldence 011 the value of 
three Wchomctor tssts, vle, the Mashburn Berm Action Tee4 (la), .the Eye-Iid Coordlnatlon Test, 
d the T w a - E d  Coordlnntlon Test (16) In dlfferantlnt- "good" from "poor" pllots, Inchdirt@ wash- 
& and those who had Board appearances (10). The Committee 08 Selectloo and Tra- of A I r c R i t  
PLlots cooperated Ln producing an Improved model (Exhlbit 2) of the Two-Haml Coordlnatlon Test, later 
wed for uw h tbe early experimental pmgrpm of the A-y Alr  Forces, whlch led to the dded w e  
of psychomator tests In the clPselflcation of Army aircrew personnel. In addition, accordIq to a re- 
eauch repod by U. CoL A. W. Meltoq appew Ln the Journal of Avlatlon Yedlche (1944, VoL 15, 
pp. 116-125), the Rotary Purauit Test "WOE o r l g W y  Introduced Ln the psychomotor clPseUieatl011 battery 
(of the Array Alr hrces) on a hunch supparted by a bit of data whlch had come f r o m  a shtdg spoltsored 
by the WOMl rnsearch Council Committee on Selectlon and TraIning of Aircraft Wets" (17, 18). 

, .  

~, 

Whlle the number of eases wps small, the Midwest Project (le, 20, 21) and the Boston Project 

deuce 011 the valldlty of the Hashburn Serial Action Test and of the Two-Hand Coordlnatloo Tela for 
(13, 22, 8 9 )  of the Commlttee on Selectlon and T r a h w  Of AlrcraU Pllots have pmduced further evi- 

pllot selection. These tests are also currently be@ used In coonectlon wlih research at the Instltute of 
AvLPtlon Psydmlqy, University of Tennessee. 

mlttee staff In collllectlon with a special experimental program  for the lnvestlgatlon of psychomotor 
teats CMdUcted at the Universlty of Rochester pnd at the Unfverslty of BufiaLo (1949). Studlea at the 
State Unlversity of Iowa (1042-44) on the effect of lateral d l s t r a c t l o n  llghts on performance on the Mash- 
hwn Serial Action Test, cooducted Ln close cdlaboratlon wftb the stafi of the School of Avintlon Medl- 
clue, M F ,  have  produced results on learning rate d on rellablllty of performance under dlfferiq  pro- 
cedures of &iaiatmtlon (24), of practlcnl Merest In the Army A h  Forces Test- Program.  There 
haa ah been cooperatlon nlth the Army Air  Forces on research conducted at the State Universlty of 
Iowa (lM2-44), cmcerned wlth the effect of various  comblnatlms of work d rest periods on (a) the 

baaed on different lea- segments for the Rotary Pursult Test (25) and the Two-Hand Coordlnatlon 
rate and level of perforinance, (b) the rellabllity of scores, and (c) the Merwrrelationa among scams 

Test (26). In another ahrdg, made at the request of the staff of the School of Avlatlon Mediche, M F ,  
vlth the cooperatlon of the U. 9. Navy, attention has been centered on the valldatloq In relatlw to' learn- - to fly, of inltlal, terminal, and segment scores obtalned throngh the a d m l n i s t r a t l o n  of a varlety of 
puychomotor testa (27). 

Productive cooperation vlth the Army Air FOFCBS is lllustrated Ln service rendered by the Com- 

In the case of a number of the paychomcdor tests  referred  to above, the Commlttee on Selectlon 
and Train- of AlrcrafI Pllcds has ale0 made a  practical  cwtrlbutlon thx@ Improvements Ln apparatus 
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use of statistical techniques peculiarly applicable t s  thle problem. TBe re& of the inmsttlgntbrta F- 
made available to the U. 9. Navy for  use by this  service in coanectlon  wlth a progrkro designed b dewlop. 
simplified and  improved tests of physical fltness. The Commlttee program has included plaas for  further 
work In this area designed to lead to practical results in the formulation of standards for the CertIflCenoo 
of civilian PllOtS. 

Studies of the Interview.  Since coaslderable emphaels hod been placed on the Interview M a method 
of pilot selection,  a standardized lntervlew nnd ratlng procedure (Exhibit 3) were developed, and exten- 
sive  investigations of the Interview (1941-43) carried out under the auspices of the Committee at Wesleyan 
University, Harvard  Unlverslty, Ohlo Sate University, Purdue Universlty, and the Universlty of Micbigao 

cluslon that the cmtributlon of even a  reliable Interview appears to be sllght in terms of the t h e ,  effort, 
(61, 52, 53). The economic aspects of research conducted by the Commlttee are illustrated in the con- 

and cost Involved in the  Interview procedure,  since It adds little  to the predlctlve lnformstlon obtalned 
through the use of much less expenalve and more easily administered paper-and-pencil tests. 

A study of the psychlatrlc Intervlew used in the  Massachusetts  General Hospltal Project (1940-4a) 

between Interviewee and Interviewer, 88 recorded on the Interaction chrontgraph, showed promise and 
revealed  little  promlse  for thls  particular type of Interview (44). However, measures of the Interaction 

thls technique has been subjected to further valldatlon in the examination of aviatlon cadets at W i W  
College (54), conducted  through the cooperation of the U. 9. Navy (194s-44). 

Among the practical outcomes of Committee research  are'several new testa and other  predictors . 
which, although not fully validated, appe 
slhle use. The  following may he  Included In U s  category: 

nr to represent  promiskg  materlaIs  for *re research and DOS- 

Committee on Selectlon and Tralnlng of Aircraft  Pilots at the University of Rocbestar (66, 66, 57). Pre- 
Test of Avlatloo Informatlon. Thls test w a s  developed (1941-43) In the research program of the 

llmlnary results on the test were obtalned in the Standard TesUog Program (35, 36,W). The test was 

the selection of applicants for fluat trainlng. A comparison of the test  results wlth achlwement In learn- 
released to the 0. 9. Navy for  furlher  research and also used by the CM-Natlonal Terrtlng Bernice for 

ing to fly indicates that it can be included among the more promlslrtg predictors developed In the Com- 
mittee's research program (4). 

Personal Hlstory (P-E) h e n t o q .  Thls test w88 orlglnally developed largelyibrough  the cooper- 
. ?  

atlon of the atatIs at the Universlty of Rochester and Wesleyan Universlty (1941-49) tor use in connection 
wlth the study of the avlatioo interview (53). Scoring keys, data on reliabllity, and some  prellmlnorg 
data on valldlty are avallable  from  the Standard Testiog Pmgram (66). The test Is now be4 used In 
cmection wlth research at the Institute of AvlaUon Psychologg. 

Desire-to-Fly @-P) Inventoq. Tbla test w a s  developed In research conducted at the Unlverstty of 
Rochester (1941-4). Scoring keys and data on valldlty nre avnllable from studles at the Unhersity of 
Rochester (59) and additional data are being accumnlated through the uae of the test  at the Institute of 
Aviation Psychology. 

"Ahlllty-to-Take-It" Tests. The  Investlgntion (1940-49) of tests deslgned to measure "abUty to 
take It," conUucted at the Unlverslty of Rochester, Northwestern Universlty, pod the Unlverslty o! North 
Carolina, provlded support for the polnt of vlew that thls Is mt a llnltary trait and produced a number of 
measures coDsldered wWciently  rellable for use In further research (17, 00, 61, 0%). Nine units of one 
of these  testa,  a Recording  Dynamometer,  have been purchased f r o m  the Commlttee on Selection and 
Tralnlng of Alrcmit PUota by the 0.8. Navy for use in further research H-er, a  recent study (194% 
44), Involving an nnalysls of examher differences Ln testlng 650 Naval avlatloo cadeta  at Willlpms Col- 
lege, has raised serlclus questiona concerning the ultlmate usefulness of the "Ablllty-to-T&e-In Tests (83). 

Stnbilltv of Orierrtatlon Test. This teat (Wib l t  4), developed st Broddyn College (1942-U), yleJds 
a  measure of a subject's abllity to  recqnlza changes In his  lateral and lbngltudinnl position with respect 
to the earth when the visual cues  from hls lmmedlate envlrcmment are dellberately Eplalfled thro~@ Up- 
p@ or rotatlng a  "room" to a posltlon other than the horizontal (64, 66, 60). The test has been made 
avllllable for validatton by the Army Air  Forces (1944). Pmgress has been made  in the valldatlon of 

Brooklyn College (1944), deslgned to deterrnlne the extent to which Improvement In apatlpl orlentation 
can be effected by tralnlng (67). 

test on appmrimately loo0 aviation cadets. In addltlon, thls test Is be- psed In a program at 

Camllnn (1958-41), Mmalsted of two Qscrlptlve phrases, one of which the eubject was requlred to select 
"Self-Description" Test. Each  Item  in thla "personality" test, developed at the Unlverslty of North 

PB describing hlm better than the other (66).  Thls a r r q e m e n t  of descrlptive  term^ greatly reduwd the 



i 

BAF cndets In lemlng  to fly (1%-44) has led to the tentPtive cwcluslon that vlmal defYclenclee, sllch as 
are accepted by the BAF. *re not related to achievement ln learning to fly (46). The fhllngn aDd wnclu- 
dons are entirely teniatlve because of the fact that early ellmlnatlons were not lnclnded ln the imestlga- 
tloo. Tbe s h l y  1s now bekg repeated on Poother population of BAF cadsts which Qes Include early ellml- 
natlons. The flnlrl fldhgs and concluelons will have fm lmpoztant pRctlcrl outcame ln providhg sxperi- 
mental evidence 88 a basis for arrlvlng at deCls10~ with respsd to lower* the visual BtnndprQl ln the 

VW h c t l w .  An analysis of the relntionship h e e n  vimal -om and the achievement of 

certlflCatlon of pilota In thls cmiltry. 4 

slmpler and more rellable measures of physlcal fitness (40, 60). These shdles hnve been marked by ma 
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Exhibit 4 

STABILITY OF ORIENTATION TEST 





Included In Committee research on pllot selectlon and elpselfieatlon are investlgationa, nndertaken 
pprtlcularly ln the early or exploratory phase of the research, which  produced geperPlly ne&tlve br 
pyedimable results In terms of application. Failure  to  arrive at pradlcal outcomes resulted, 
caws.  from the fact that the research ~ r o l e c t s  were Intanded merelv to  select  medlctors  for  further 

In some 

stndy; A study (1839-400) of 38 pspchoi&kl d physlolcglcal teats-at Purdue University ('IO), lnvestl- 
gptlons (1930-40) at the Universlty of Alatmma (71), m d  aweral studles at the Unlverslty of North Caro- 

were handicapped by llmitatlona of crlterla nad of slee of sample. In other Instances, however, 98 mg- 
Una (72, 73, 74) are representatlve of this group. Moreover, practically al l  such early investigations 

gested In the Introduction to thls reporf failure to arrive  at  practical outcomes  can be lald not to the ex- 
ploratory nature of the research, but, at tlmes, to defects Inherent In the nature of the e x p e r l m d  de- 
sign; at other  tlmes, to c d t l o n s  not subject to control by the Investigator; and, in still other cams, to 
the fact that the Lnvestlgators failed to provide adequate reports on the lnvestlgations conducted by them. 

Work on the development oi a key for the Strow VocntlonaJ Merest Blank for  use In pllot'seleetion 
w a s  inltlated (lB39-40) under Committee au8plces at Stanford Unlversity (76), d other studlee on this 
Lnetrument were emiucted (1838-40) at Ohlo State Unlverslty (78) and at Purdue Unlverslty (1839-41). 
However, such studies have not led to the recommendatlon that this Ina tment  he used in selectlon bat- 
terles. 

.; I. 
. ,  

~~ 

The  Humm-Wadsworth Temperament Scale, G- and the Mpslow  Dominance Test 
were Investlgated at wrious research  centers, Including Northwestern Unlverslty (1940-49) and 
Unlveraity (1938-43). Pre lhha ry  results indicated In general  that these tests had little value as pre- 

Purdue 

dictors of flight proflciency. However, questlons regardlng scorkg procedure, criteria, and analysis oi 
data rendered conclusions equivocal. 

Inadequacies in design rendered It lmposslble to reach deflnlte  concluslons concerning the value of the 
measures analyzed (70). 

8tudles of Merest and attitude scales were  cwducted at Qeorge Washington Universlty (1939), but 

Studles of the @k Tralner (Contact as a  device for selection and training of pllckwere early 
undertaken at the Unlverslty of Mlchlgan 1939-41). Later, methods were developed at HarvarU Univer- 
se (1941) for obtaining objective rewrde of performance on this  trainer, and further studies of the de- 
vice were undertaken In the Boston Project at H a n a r d  Unlverslty (1941-42) and In the " w e s t  Prdect 

~ (1841-42). Prellmlnarg data lndlcated that the  rellahllity of scores obtained through methods devised In 

' 78). In general, from such studies proved to be ambiguous because of apparatus aod admInIe- 
this research were too low to juatlfy the w e  of the Lhk Tralner (Contact) for selectton purposes (77, 78, 

! tration  difficultles, and, In some Instances, because of inadequacies In reports on flndlngs (78). 

atlon slmilar to that required for aircraft operation. Adjustments were  required ln response to Ulght 
Apparatus waa  developed at the Unlverslty of Colorado (1838) for  testing eye-hand-foot coordIn- 

- ' situatlons projected on a screen. However,  no data were  presented in the  report submitted by this pro- 
, l&(@J). 

In early Investlgationb (1840-43) at Northwestern Universlty (171, hut further lnveatlgatlon of these ln- 
The Seashore  Serlal Reaction Time Test and the Ranaeen Coordinator showed some sllght promlse 

struments w a s  never carried out. 
Snoddy Star Test. ThIe test w a s  admlnlstered to subjects In the Standard Testlng Pmgram (81). 

Whlle apparently show- some merit, the test has not been Included In selection  batteries,  partly b-se 
of difflcultiee Involved In admlnlsterlq the teat. 

techniques at Sprlngfleld College (1840). Inadequacies in design and statistical  treatment have prevented 
practlcal  appllcatlons of this work (41). 

The lnterrelatlonshlps of cardiovascular-reapIratory  variables  were studied by factor analysis 



PILOT T R A I N I N G  

pbnsis wna on the development of lmpmed methods for the selectlon and classlflcatlos of pllots and on 
Durlng the early years of the C d t t e e  on Selestlon and Train@ of Almrait Pllds the major em- 

rasocipted crlterlon problems. This emphPsls was not m l y  ln accord wlth the needs of the t h e ,  hut also 
a natmral outcome of the fact that exploratory steps In the aelectlon of pllds had been taken durlog World 
War I wshich provided -me his for Lmmedlate practlcal  research by the Committee (82). Durirg the 
pad few years, os the selectlon sltrrptlon in the mllltarg  servlces became stSbLll& the  emphaals hps 
shlltsd from  research In selection to research In training. Here the Committee entered a fleld of tnvesti- 
gatlon ahlch wna e e l y  uncharted AS la nppprent bebw, Committee actlvttles In thls area represent 
ploneerlng efforts whlah  have  produced new tmle of Importance b&h to clvlllan and mtlltary avlatlon. 

nrst centers pround problems experlenced by rrtudent pllota ln learn@ to fly. S e c d y ,  conalderatlon 
In research on tralnlqg, the Commlttee has collsldered two napacts of tbe tralning sltnatlm. Tba 

hps been given to the methods employed by instructors In tea- students, s h e  the learning of the &- 
dent Is dependent upon msthods used by the instructor. The latter naturally le& Into problems of cur- 
riclrLrm tevlSloa 

P m c t t c a l  &Comes from research In pllot tralnlng-can be dlrided Into two categories; 

1. the develoDmept of b l c  research tools and metbods for w e  Is the Lnrestlua- 
tlon pnd Improvement of pllcd training. 

2. the development of trahlng  aids for fleld use. 

As mlght he expected, there Is very close Interrelation between these two categories slnce, In some 
Lnetpnees, the awilnwlty of newly developed tools and metboda led directly to practical applications, d 
Ilr dbers, the development of new tralnlng alds led to  further  research  productbe of odditlonal & m e a  
In the way of @proved tralnlng methob. Following Is a brlef analyala of the  major practical outcomes 
of research on pllot tralnirtg, supplemented by a brlef  statement concerning incomplete research and arena 
In ahlch pntlclpated outcomes have not yet been achleved. 

, ,  

tremeb fundamental 
Development of "Patter" d "PundPmeutala of Bnslc FUght Manewera." One of the ear ly and ex- 

research ~ r o M - 3 ~  ~1 ~ l l o t  traininn w a s  that carried on at Purdue Unlversitv (1940- 
42). Wken Commlttee research w& hltlated,  llttle or-kllng wae lmotan pborrt tlie nature of a& air 
l ~ t ~ c t l ~ l q  s law mch llurtFuctlon wam genemy conducted In a two-place plane, and rrhrdeot and lnstroctor 
were In a sltuatlon where the ins t r~c t l~na l  process could not be directly obsemed. 

A short-wave transmitter and e l e c t r l d  Interpbpe aultable for use In a llght plane were  developed 
Thrcqh the use of these, for the first t h e  In hldoq, elem- fllght k d ~ c t l ~ n  could be observed, and 

tlon was tranamltted to a recelver on the g m d ,  recorded, and later transcribed Over 100 hour8 of in- 
evpluated, In Ilght of modern scientlflc and educational prlnclples. By m e w  of thls equipment,  Ilustruc- i 

atructlon, bcdh at Clvtlipn Mot Tmlnhq schools and at the Naval Alr  Statlon, Glenvlew, Illlnols, were re- 
corded. Qualltatlve ' a n d  quantltatlve  studies (85, 84, 86, 86, ET), bealdes lndlcotlng the good polnta of ln- 
strodloo, revealed many areas In which lnatxucllon could  be Impnwed. 

One lmmedlate outcome oi thla prellmiearg  research waa an opportunity to ernmlae v a r i a t l o l l s  
+lCdlg Instrndora wlth respeet to the vocabulary or termirmlogy nsed In training pllots. For example, 
an d y a l s  of 10 b w r s  of Lnetructlon by each of 4 Instrodore revealed a Mal of 500 techleal or spec- 
l a l i d  terms, many of whlch were unique to an lndlvkbal Lnrdrudor (87). In addition, it WM fd that 
(a) much Instruction was given In the rlr ahlch could better have been glven on the ground, and (h) pllot 
trah@ d e d  from hadequate methods of presentatlon by lnetructors unaware of the fundamentals of 
good tenchlng procednres. 
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10. CLIMBING TURNS 
C. A. B. No. 6: P. 1.58 
0. A. B. No. M: P. 81-$8 

, Turns may be executed in the normal and  the 
maximum climb. In both of theae the turn is 
made with a ahallow bank. The only dXerence 
in that the normal climb is acwmpliehed with100 

hum climb is accomplished at f u h  throttle, 
engine R. P. M. above di speed while the 

80 a slightly g ra t e r  angle of climb is possible. 
We will first  do a gentle, €@degree left Wbin 
turn. First after md&g B u r 8  that there wd 
be no other planes in the way, open t h ~  throttle 
until the engine R. P. M. is a roximataly 100 

normal climb 88 we have fone before. 
B. P. M. above cruiein . R e n ,  88801118 8 

mue m needed in a turn, we decrease thin of 
Now, since we  know that additional  back re+ 

climb by approximately one-third. This will provide for the d d i t i o n a l  lift needed when we are 
~ 

turning. 
~ - -  - 

to Now we wordinate our conhole until our left wing tip is in thin relation to the horimn. You r+n ' 
Lett * SBQ that i t  is the m m e  BB in a ddlow-banked turn. Remember, we must keep the no88 in 1te zt uual podtion during  the turn. 

AB in our previous t m ,  we releaee our rudder and aileron pressura aa Boon BB the turn ia eat& 
lished, then  apply slight opposite aileron preseura. hew=- When we wish to m v e r  from the turn, we coordinate our controls BO aa to stop  the  turn and the 
bank. At  the m m e  time we adjust the back prassure BO that by  the  time we are flying stmight 
we me back in a h o d  olimb. 0. K., now you take  over  and execute a climbing turn to the left. 

W b i t  5 

SAMPLE PAGE PROM "PATTER FOR ELEMEX"ARY BLIGHT MANEUVEFU" 
(Civil Aeronautics Bulletin No. 31) 
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These f l ad igs  led flrst to the development-of hm alde oi irmdpmentpl impDrtance fof de-  rn- lmtructim (1) Patter  for Elementary BllgM Manewera, smd (2) FuOdpmentRla of Baslc Nht 
YIPnsrmers. \ 

a r  provides  a model presentatlon of air inshuetions InbpBic maneuvers. A s  imhlted out by E. L. Kelly, 

number of &her aida considered In tbls report (86): 
Project Dlrector at Universlty, who was largely reepoosible for the bask wrk on these and on a 

"Behlnd the preparatlon of 'Patter' was a very atroog feeling that a atulent deserved 
at leaat m e  simple and.complete description of each maneuver while In the air, 
preferably  dwlng  the flrst time It w a s  demonatrated to hlm. Amlysls of aduPl  re- 
cordlngs of fllght L a g t r u c t i c m  coevlnced us that such deeerlptlons  were nat avallahle 

we declded to  prepare  appropriate 'Patter  for ea& of the maneuvers." 
In the spontaneous Lnatruction glven by Inpuctora In the ah. It W M  at thls point 

In the Fondamentpls were &ed the basic facts ahlcb should be understood by the atwield pllot 
before go- up for ImtruMon ia the varlolls maneuver& These, 88 In the c ~ e e  of PWer, were prepared 
in llght of &cat id  prlaclples, attention belq ghen partladuly to the deiinltion of each new term 
as it wam introdneed 

Follolrhg many tevlslons and "fllght testhg" by experleneed  instructors, these tralnlt\g aide were 

thnt agency, were published early In 1943 as C M  Bulletlns No. 31 (Exhlbit 5) and -2 (EXhibtLB),  W i t h  
presented to the Clvfl ABrrmP\dlcs Admlnlstration a d ,  following pddltid modificntioos bp the etptl of 

an Lnlllal order of 20,000 copies. 

The usefulness of such mDtsrlala In camection wlth the trnlnw of Navy pflots by the C M  la m- 
ledged in a letter dated July 18, 184% addressed to the Assistant Secretarg of Commerce by Capt. (nor 
Admlral) A. W. Radiord of the Bureau of A e h u t l c s ,  U. 9. Navy: ,: 

"Ws are very apprectpnve of thls effort to atnndnrdlze CPT students and to bring their 
trahiq In Ilne with o w &  Tbe FUght Mansurer booblets have been ananlmotmly PC- 
wed and pralsed, mal It Is felt that they atll go a loql way towards  Increpelql the 
efflclency of flight trnlDN." 

:. 

Even before the publication of t k c w  materials by%& spechl revtslons were  prepared the U. 8. 
,. 

Navy wlth the nld of praolmel provlded by the Committee on Selection and Tralnlng of Aircraft Plkts. 
Acknowledgment of the manuala prepared  for  the use of the U. 9. Navy by the tnlning stafi of the Bureau 
of Aermautics, In cooperation with research persrrmel supplled by the Committee on Selection PIXI Tnln- 
@ of Alrcraft Pilots, la found In a letter dated July 28,1942, addreseed to the Chairman of the Commit- 
tee by C p p t  (nom Admlral) A. W. Radford whici! states Ln park 

. .  
. ,  

'The illght maria orlghlly wri t tan  under the auspices of the National Research 
Council, haa met wltb unanlmms approval by illght personnel rho have read  the 
bodslet, and It la felt that I t  affl be of Ineatlmnble value In further- flight traln- 
b." , .  

Amoq othar practical outcomes In this area w a ~  a translation of the Elem Patter I n t o  Chl- 
neae, prepared through the Divlsion of Research, CM. A prel lmhry edition  of^^^ 
for saccdaq tralnlng w a s  also prepared and submltted to the C M ,  but thls, so far p8 the records of the 
Commlttee show, has n d  led to C M  pub l i c a t i o n  or use. 

credlt In coaa%ctlon alth the development and promotion of the A 
Developmest of Air-borne Model Magnetic Wire  Recorder. The Commlttee deaerves considerable 

ir-borne Yodel Magnetlc  Wtre Recorder 
In avlatioa Thls ln8&rument was developed largely th- the Lnltiptive of the Dlrector of Remarch, 
C M ,  and of the Projaet Director at Purdue Universlty (lW), the latter se- M a colrsultant to the 
Armour Instltute of Technology In the deslgn and manufacture of the flrst model of thls Lagtment (88). 
Mass  prochlctlon of the Alr-borne Mcdel Magnetlc Wire  Recorder w a s  further  stimulated through the ef- 
forto of the Divlslan of Remarch, C M ,  w o e  In close cooperation wlth the Commlttee. 

The Air-borne Model Mngnetlc Wire  Recorder bas proven of great wlrte In research by the Com-, 
mlttee ad, Ln oddltlon, Is used In trainlog activities by the U. 9. Navy and the Army Air  Forces. It hps 
Plso become an extremely ueeful tool in Army and Navy operations through other appllcatbns which have 
apparently very pdwntegeously affected the war effort. In vtew of the latter It is perhaps slgnlflcant to 
nde,  OB imm correspondence quoted below, that the Air-borne Model w e t i c  Wire  Recorder 
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and the possibilities  inherent In the Instrument were~flrd brought to the Pttentlon Of tks mllltwy 
b$ the Committee on Belection and  Trnln- of Aircraft Pilots throllgh the'civll Aerondlcs "#&- 
tion. A letter dated October 8, 1942, from M. 8. Kitelea, Chairman, Commlttee on Beleetloe ~XI  TrainW 
of Aircraft Pilots, to Dean R Brtmholl, Dlrector of Research, Clvll Aeronautics AdmlnintrptiQn, scptsd: 

"Dnrlng recent months, fscillties  for r e c o w  Wructlon have been t remdonaly Im- 
proved by the development of a new instrument. 

"This Instrument, described In the attached memorandum, represents o m  of the 
Important outcomes of the research program sponsored by the Clvll A e ~ v n d l C S  
Administration through the N a t l d  Research COunCll COmmittee on 8electim Md 

the improvement of trnhitig  practices, bnt also for nse by test pllots in mdnhhhg 
Trainhg of Aircraft Pilds. The recorder has enormous  poaslbilltles. not d y  for 

M operatiom log; for recordhq conversatlm betneea the tower and plane4 stc. 
"The magnetic wire  recorder PB deslgned for use in aeronautleal research pad opar- 
atlona is now ready for mass production. There 1s every reason to believe that grent 
immediate benefit wculd ensue if a nnit were d e  available at every center Where 

taln these inatrumenta for such use, and plso for use in connection with other CPT 
Instractors a re  being tralned by CPT. It is st-ly urged that steps be taken to ob- 

activlties. 

"The  alrcraft model of the magnetic a l r e  recorder can be beneficially employed not 
only by CPT, but also by the Armed Forces. It is srqlIlested that the Civll Aemnnn- 
tics Admhlstratioo brhg to the attention of the Bureau of AerorrPlltiC~, 0.8. Now, 
and of the Army Air Forces,  the usefulness and aveunblllty 0t thls Instrument." 

A letter dated October 14,1942, from WlllInm A, M. BurBen, 8pcial Avlotlon Aeslsfpnt to tbs hre- 
tary of Commercq' to Artemus L. Gqiea, Asslrbpot Secretpry of Navy for Air, and to Bobert A. Lava 
Assistant Secretary of War  for Alr, pointed out that: 

"The Civil Aeronautics Admlnistratlon hps rewived a communicatlon f r o m  the Na- 
tional  Research C m c i l  Committee on Selectlon and Tralnlng of AircrPh Pllc48. 
The  Committee a d v i s e s  this egency that It has been able to adapt a &hi aad effl- 
cient recordhg devlce to the improvement of alrcraft pllot imtmction. The Com- 

attention of the Armed 8 e d c e s  the usefnlness and appflnbillty of this lnstrement. 
mlitee has also suggested that the Civll Aeronautics Mminrftration b a  to the 

Ws are a c t a  upon its recommendation by s e d h g  you a copy of the letter and a 
copy of a statement on the instrument ltsdi." 

Lovett, Asst. Secretary of War  for Air (October aO,1@42), indlcoted en early Mereat on the pnrt ol the 
Bervicez In the Instrument, which has shea been pmduced In large qrrPllUUea for the milKPry servtcea. 

In responses to the h e  letter, M. P. Aldrtch, Lt. Cdr., 0.S.N.E.  (October 17, lu) ,  pod Bobsrt A. 

Development of the WT3 Yethods Trmlnbg 
clusion that 

Course. Allplpsi~ of flight hstruciion mrted tl?s con- 
ructors s 

ments for in%&% which p2ZdZL-emmls ong&Zty, vere w p l e t s .  The 
teocber a s w e l l o s  o o d f l e r   M d t h D t d ~ r a q u l m -  

CAA W a r  Trnhlrg Servlce, becoming aware of thla fact, requested the Committee, early In lPU, to de- 
velop a 30-hour course on the theory and techniques of fllgkt inat~cti~n as a bpeic llnlt In the CM Con- 
trolled Secondary Inetructor  Course and, Ln addition, to trpln selected personnel to give thls course at 
trninlng centers. 

Such a  course (8D) WPB developed by Committee personnel. It represented an ppplldntlan to !light 
instruction of the outcomes of educatiod and lndustrlal research on the lemming ~IxV- pFocssses 
(BO), and of the  results of findings from pilot train@ research conducted by the Commlttee on 8eledloa 
and Tralnlng of Aircraft  Pilots. It undertooh to achieve an lntegratlon and orgmipption of these e- 
lished prhciples and research findings in such a manner PB to furnish prPc t id  and effective guldance to 
fllght Instructors. This w a s  done,with a mlnlmum of technical terminolqy, pod with repeated and apeclflc 
references  to the flight sihration. 
- 

~~ 

Applying stpndards form&e&by the Committee w Selection Pld TraInlq of AlrcraU pLLota. tbe 
Civil Aeronautice Administration selected a g m u p  of seven men hown PB "methcde Instmators" to W e  
this  course at an Institute conducted by Committee persoonel at the University of Minnesota In Aprll, 184% 

teachlng methods to those undergolog trplning 88 nlght Instructors. A second h t l t n t e ,  I m o l ~  a gmmp 
These methods Instructors  were then asslgned to C M  Instructor Train@ Centers  to give Instrsdlon in 
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6TJNDAMF,NTILLB OF ELEMENTARY muyIIBB 

IO. CLIMBING TURNS 

O i d  Aermurica Bulletin No. 2.9; aecond editiorr ,P.  183-184. 
A shallow dmbln tom ia simply a 

gentle tom d e  wde the  &plane i~ climbing. Thus, in making a climbmg turn, 
combine the principles ou learned when 
you practiced normal cLba and n o d  
t.m. 

As in all turns, coordination d 
wntrols is lm t. You will h 8" it 
necessary to hod  more back pressure in a 
climbing turn than in a normal turn, einoe 
thenoeeisalreactyhddinaalimbingpoeC 
tion. 

the plane decreases. In a hun your minimum 
Remember: In 8 d i d ,  the air E@ of 

safe flying speed becomes greater.  Thus, in 
a climbing torn, your margin of aafety above thia minimdm flying epeed is less than during 
either a normal &mb or a normal turn. 

Therefore: With the  -me amonnt of power, the same degree of dimb annot be main- 
t.inedinadlmbingtnrnrsinaetrPigbtdimb. 

Deaeure the angle of dimb before starting the turn. 
Make 8 shallow Ued turn. 
coordinate your contrda If you don't we enou h rudder  for your an 10  of bank ou win 

climb with one wing low and "dip." Too much ruider for your angle o r b a d  rea l J  ta in a 
skid,  and a resultant loea of sir speed. 

p"" 

' - 

A &id in a climbing torn is dangerous. It n a y  develop into a spln. 

enme time ~BSB off your ad Itionel back preasure BO %at, by the time the plane is flying straight, 
To rBcover from 8 di blng t w ,  coordinate op osite rudder  and aileron pressure. A t  the 

you are back in a normal climb. 

is done at full throttle BO that pour angle of climb can be slightly steeper. In maximum 
A d m o m  climbing hrrn ie executed similarly to a shallow climbing turn, except that it 

climbing turns, your bank should be less than in a shdow climbing turn. In general, the 
steeper the climb, the M o w e r  should be your bank in a turn. 

of the turn you odd be back in a maximum elimb. 
The recor is the same 88 from a normal climbing turn, except that when you come out 

3 

3 

M i b i t  6 

a ?'%E' PAGE =OM "FUNDAMENTAU OF ELEMENTARY FLIGHT MANEUVERS" 
(Civil Aeronautics Bulletin No. 92) 



~, 

17 

of 90 men arrstped by C M ,  w a s  held at Ohio W e  Ulllverstty ln the fall Of 1949. E d 3  r!&al ull&3gOhg 

Unlt, CM-WPB Controlled Secondary Instructor C w r s e  and an Mructor 's  Klt  whlcb wlis then ~8 
such instruction was provided  wlth  a comprehenslve mprmal entltled Issson Plans for TWbih7 MWmdS 

a gum in conduct- train9 and teaching me&& at ruetor  Training Centers. 

In dweloping slmllar Instructor tralnlng progrhms. Copies have also been made avallable to~the air 

Instttute,the baels  for important m a r  actlvlty In lmprovbq the quallty of fllght lnstrudlon of clvlllan 
forces of allled  natlons. There has been established In thls course, and through the experience at the 

pllots. These materlals  represent a bask step In ralslng the level of professlonal skills, and such a 

the extended tralnlng of clvllian  pllots in the postmar era. 
course mlght  well be established as a prerequlslte In the llcenalng of pilot Instructors as we move into 

The materlals for thls course  were turned over to  the Army Alr Forces and the U. 9. Navy fer use 

Compllatlon of Instructional "Tricks." Investigatloaa of fllght instruction Showed the need for 
ellmlnatlng certain lnadequacles in the procedures employed. These lnvestigatlons also revealed that 
many speclal teaching techniques actually used by indlvldual lnstrqctors In the field  were of great value. 
It therefore seemed deslrable to complle those special teachlng  methoda whlch  Individual flight lnstructors 
had fd by experlence to be effective In deallng wl th  speclflc  problems of indivldual tralnees and In 
teaching speclflc maneuvers. It also seemed well to make provislons for clrculatiog such Ideas to in- 
structors t h ~ @ ~ ~ u t  the country. For these re-, a questionnalre was sent (1843-44) to  loo0 fllght 
instructors In the WTS Army and Navy programs, requesting each to  descrlbe methods he had found 
partlcularly useful In overcomlng  student  pilot dlfiicultles. Gver 300 technlques were compiled from re- 
plies to  the questionnaire (el, 92.) returned by approxlmately 100 fllght Instructors. These techniques 
are now being evaluated by civlllan and  Navy instructors. Upon completion of thls evaluatlon I t  Is in- 
tended to  prepare a manual  whlch may well bicome a valuable supplement to  awllable fllght instruction 

able to the U. S. Navy, the Army Alr Forces, and the Royal Air  Force. 
manuals. In the meantime a complhtlon of instructor "tricks," In prelimlnary form, has been  made avail- 

area of pllot tralnlrg. Equally slgnlflcant results may be expected from tralnlng studles now In progress. 
The outcomes Of the major studles discnssed above can be eoosldered posltlve contrlbutlons In the 

One of the major dlfficulties encountered In conductlng rdseamh In tralning lles In controlllng Eon- 
dltioos, e&, selectlon of student pilots and rlgorous control of types of lnstructlon. The establishment of 
the Inatltute of Aviation Psychology at the Unlverslty of Tennessee (1943), through the cooperation of the 
Committee 011 Selection pnd Tralnlng of Alrcraft Pilots, the Civil Aeronautics Itdmlnistratlpn, ac4 the 

behg made of the tools and technlques developed In Committee research descrlbed above In the Investl- 
State of Tennessee Bureau of Aeronautlcs, was Intended, ln part, to overcome thls difficulty. Here use Is 

gation of apeclilc  problems in tralnihg, such as the relatlve effectlvenens of tralnlng wlth  and  without in- 
struments, ~ r l P t 1 0 ~  among age groups in learning to flx, and factors Involved In learnlng to land a  plane. 
Such Btudles are dlrected  primarlly  towards problems of civilian  aviation,  and the flndlngs should be of 
partlcular slgnlflcance for mar aviation. 

wards  bask perceptual p m e s s e s  Invoked In l e a r n l n g  to fly. In this connection, an extenslve lnvestiga- 
In addltlon to fleld research on general problems of pllot  tralnlng, attentlon has been dlrected  to- 

Uon of perlpheral vislon has been undertaken at the Universlty of North Carollna (1942-44), centered on 
the development aad evaluatlon of pmcedures  for the  Improvement of perlpheral vlsual acuity (93, 94). 
Another Inverftlgatlw at Broohlyn  College (1943-44) has Involved the study of methods for tralnlog sub- 
l e a  In perceptlon of posltlon,  through use of the Stablllty of Orlentatlon apparatus (67). 

lmmedlate practlcal outcomes, have had some value 98 exploratory research. Such studles are described 
below: 

Certain other lnvestlgatlona in the  area of tralning, whlle not resulting In major ~ ~ n t r i b ~ t i ~ ~  or 

the Dlrector of Research, C M ,  t 
Eye Movements and V l d  Cues in Land&. The attentloa of the Commltlee w a s  early  dlrected by 

plane. Exploratory work in thls area w a s  beguo In 1838 at the Universlty of Rochester. Thls resulted in 
o the Importance of investtgatlng the role of vlsual cues In landing a 

the development of a photcgraphlc lnstrumerd sultable for such research Md in certain prellmlnary find- 

under this project WM not completed and no final report la available, but the Investlgntlon has served an 
lngs O(I the patterna of eye movements of experienced and Inexprlenwd pllots, respectlvely. Research 

a atlmullls for slmllar lnvestlgatlona by other groups. 

CMlllt of h l  cues used both durlng fllght d In lanw, supplemented by an analysle of htmapective 
peco\mts by other obrrervers (86, Supplement). JnIUal stew were also taken for the development of 

In an Investigation at Brown Unlverstty (1840), provlslon wae  made for a detalled Introspective ac- 

1 

*, 

r 

I 
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ph&grPphlc epuipment PDd In plannhg iarther sltanded cqsetlve dvdles In thls area. These abdes-  
were Interrupted by the entry of th,e Investigator the Navy, where he baa slnce ccdubed slmllar re- 
search. An exploratory study Inltiptsd In 1941 at FWdue Wversity, involvhg the UBB of photwraphic 
equipment, indLcated tbat there were no patterm of eye movements during (Exhiw 7) which 

determwlm of the relntlonahlp between eye moremeots and excellence of lprdlnD (95). On the WLs of 
clearly dlllerenthted experlenced f r o m  Inexperienced pilots altbougb la& of adequate criteria prevented 

the rather small sample of pilots studied It waa wrgBested that the procedure of lustructlllg the shdent 
to loak ai some  speclflc place, and nowhere else, landing waa Inadvisable, pPalcularly slnce a 
f e a  experienced pllote, wbo iaslsted that tbere waa a  proper place to look actually dld Oot ma&taIn fix- 
ation ca this mqgested area h . r b g  their o m  landings. 

Studles In Peripheral Ylalw. An early ahdg at the Unlverslty of Mlnneac4a (1039-40) attempted to 
determine the relatlowhips between sklll in landing pnd dlsjunctlve  reaction  tlme to perlpherdly  pre- 
sented v l d  stimuli (98). Lack of a clear  criterion of landing pmflclency y r e s e n t e d  the major Ilmi- 
tatlm of this reporf but the etudg baa merit aa M erploratorg rem&. 

AIr-Qround T h e .  Early in the work of the Committee on I le lect i~ and Tralnhg of Alrcraft PLlots 
attentloll waa drawn to tbe amount of t h e  spent on the grouad a d  in the alr, respectively, dur* nI@t 
periods as  a posslble source of slgnlficaut  varlatloa In the of aircraft  pllota As a result, in 
1940, observatlona  were made of the proportion of fltght tlme spent on tbe ground and in the air aa M 
incidental feature of larger iovestlgaticme conducted at the Unlverslty of Mary- pod at Tulane Unlver- 

the Unlveralty of Utah, the Committee iaitlded a  major ahsdg (e?), designed to provlde through tba use 
slty (e?). subsequently (1941-42), throegb  proJects at gpnaDs C l i ~  Unlverslty, Pnrdue Unlverslty, nnd 

of a madlfied Servls  Recorder (Exhiblt 8) extenalve data on dlfiarences In the  an^^& of tlme spent on 
tk grouDd and In the alr and 011 the InUueuce of such factors PB type of alrport, Instructor, student ai- 
tlhdes, etc. UWIl such vnriabillty. 

g& instruct~on ~n relntlvely small private fields, used solely h r  civlllan trahees, epant a smi~cpn~y 
granter  proportlon of time  during Stages C and D actually flying than did student pllots  tralning at the 
w e  commercial drports. 10 general,  the -s suggested the deslrablllty of mat- w c t o r s  sdd 
t e  the amount of tlme put on the ground durlng iUgbt tralnbg. operators aware of the need for c o n a l d e r i o g   s p e c l a l  local sltuatlons wbicb may result In excesslvely ea- 

Perhaps the most lmmedlately Important fiodine of this aerles of studies waa that students under- 

more azpctlng dealgn d of larger mup- of  alrporrs, Inrrtructora, and ataden&- If It seems  deslr- 
In addltlcn to provldlpe snch p r e l h h u y  finding, the studies served to W c d e  the necessity of 

able to do further work In order to answer wlth a granter  degree of deilnltlveness the querdlom aaked In 
lnltlpulrr these studlas on alr-gmmd tlme. 

PennsyhPnla (1939 
A d y s l s  of Movements In H W n g  Cmtmb. In M ioveatlgotion conducted at the Unlverslty of 

movements employed in controlusg the fllebt of a plMe. Both dlrect obsemntlon and m d l w  ph&graphy 
-40) st- were taken to obtain abjedlva data on coordhted pattern of limb pnd hody 

were employed for n n a l y w  the details of llmb Md body movements pod for d6termInIng dlfferenceB In 
@erne of mwements chnrPderirlng  "superlor" and "Inferior"  pllots. While this e w l u a t l o n  of flying 
habits in relatlm to plane performpnce~waa  prellmlnorg In ebnroeter, it nevertheless  repreeents an ex- 
ample of the n p p l l c a t l o n  of the techniques of motion stndy to pl ld  performaoce pnd a sauce  of data 
relevant to problems of training (98). 

Although deslgned 88 major lnveatigpt IOM In the area of trPlnlnp, the two prop& described below 
yielded no deb ltive o\bcomea. 

InvestlrrPt I o n  of Form ACA 342A and oi the Ohlo State Fllght Inventory aa Trnlnlng Alds. Thls In- 
vedkatlon d u c t e d  aa oprt of tbe Mldwest-Naw Prolect [lW -441. vielded no mearddul results on 
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Exhibit 7 

B 

ENLARGEMENTS  FROM MOTION PICTURES  TAKEN 
DURING LANDING 

In "A" the  pilot is looking  out the front of the cabin. 
In "Bll the  pilot i s  looking out the area  to the  left of front. 
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Exhibit 8 
SERVIS RECORDER 
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EVALUATION O F  PILOT  PEBIORYANCE 

The Committee research program, from ita very beginning, lncluded  the Investigation of crlteria of 
pllot proilclsncy. SMles have been derroted both to the evnluatlon of ratlug and gr- methods actually 
tlsed by Lnstructors d lnspectora nnd to the  development of lmproved measures of plld performance. 

W also ln the work done on crlterla by the mllitary servlces. 
The lmwct of thls actlvlty  le apparent not only ln the ClvU Aeronautics Admlnistmtlon operating program 

Research on crlterla bps led to  practlcnl  odcomes, detnlled below, in: 

1. the development nnd evaluation of new lnrrtruments and technlques for the analg~l~ 
of pllot performance both for research pvposes a d  for fleld use; 

2. the evaluntlon Md lmprovement of commdy wed methods for nsSeSEllg 
pilot pmficieng. 

Develoument of  New Techalaues 

pllcptioo =%E--- o concept of atmdmdlzed test sltuatloL1B to avlation th-h research at the Universlty of 
hta One major practical outcome of Commlttee research on crlterla has been the ap- 

Pennsylvania (103s-e). Through thls project,  the Colamltte6 research progrnm has provided, for use In 
the ah, dandnrd patterns of manewers analcgoua to the standard series of drlvlng operatlons used both by 
clvilian agenclea and by the military services in measuring pdc lency  ln the operation of a motor vehicle. 

War TrPlnlng Service courses. Such StPDdnrd fllghts have  been wed exteaslvely ln resenrch conducted by 
Btpndprd fllghts (Exhlblt 8) have been developed for  varloua &ages of the Clvlllan PlM Tralning and 

tAe Commlttee on blectlon and Tralning of Alrcralt PUds (Q8, QQ, 102,103). It La dUflcult to evaluate 

Aeronautics Adnlinlstratlon. However,  the  following facts may be of lnterest ln thls connectloo: 
dlrectly the Influence whlch the omeept of standard illghts ha6 had upon the ope- program of the Clvll 

1. 8tpndard Ulghta have been prepnred In descrlptlve and grnphlc  form  for  nearly 
a seore of alrports at whlch C M  pllot tralnlng  programs have heen ln operatloo. 

nautlcs  Admlnbtratlon, General Inspection Dlvlslon, as early as Jnnuary, 1841 
The use of atpndard flights w a s  d l d  alth the personnel of the Clvll Aero- 

(104), .and alth personnel of the C M  Btpndprdlzatlon Center at Houeton,  Texns, 
ln lMa. 

2. A mud, ln the form of a  bullet& entltled SCPnQrd Check Fllght Procedures ' 
(loa), prepnred ln lS42,by the Committee on Selection mrl Tralnlng of Alrcraft 
Pilots, wp8 dldrlbuted by the CAA to fllght aupervlaora throllghout the country. 
It WM also wed ln connectloo wlth the course ln tralning methods given to 
personnel ln the CM-WTB Secondaq Wructor  Course  deserlbed on pPBe 16 
of this report. 

80 f a r  as 1s how4 the Commlttee research p q r n m  w a s  the first to develop and make neld u88 of 
the rrtpndprd illght as a fuadamentpl technlque ln pllot evaluntlon. There 1s every renson to belleve that 
the concept d technlqnes of Btpadp+d flights as developed ln Commlttee research have flltered lnto tbe 
research and operating  nctivltles of the mllltary semlces ln the Unlted States. Partlcular  lnterest ln this 
development hps been expressed by the r e s ~ c h  personnel of the Royal Alr  Force whlch mode con- 

crew peramneL The "stnndo+d fllght" represents M Instrument of great porential value ln connection  wlth 
sldernble ltse of Btpndard flights In evnluatlng  pflot performance a s  one bas16 for the classlflcailon of alr- 

formulatioo of plpns  for the tralntng oi clvlllaa pilots ln the post-anr en, 

Ohlo State Flight 
Tralnhg of A k r n f t  Pilots, lon of pllot performance was llmlted largely to the assignment of 
rntlngs M indlvidnal maneuvers ~JUI grades on over-all nlght performance wlthout  detniled or eontrolled 
reference to apeclflc papects of the performance. Beginnins ln 1938, research at Ohlo State Unlversity 
WM dlreCted townrds the development of D rating technlpue, lnclndlq a standardlsed procednre for  re- 

OkarvntlMS. 
cording observations oo speclfic  items of pllot performance and an objective method of scorlng  such 

rlor  to the lnltlatlon of research by the Committee on Selectlon and 
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Exhibit 9 

STANDARD FLIGHT D 

(For use at Boston Metropolitan AkpOrt, Nomood, -6. 
and Muller Field, Revere. Maas.) 

November 20,1941 



TNs research has led to the prepration of the Ohlo State Flight Inventory, wshlclr la a ecrmpreBanslve 
and standardized check list of Items  descrlptlve of a pllot's performance durlq iusht, C h e h s h e e t s  are 
available for each maneuver taught in the CAA elementarg COIVS& Items are grrmped, whenever possible, 
according to the portion of the maneuver being obssrved, 88 for &ample, entry, turn proper, and recnverg 

tlcm and recordlog of the  detalls of pllot performance durw each maneuver. In addition, methods hpre 
Ln turns. When used In conjunctien wlth etaodard fllghts, the Inventory provides for stmdardld observa- 

been devlsed to yleld maneuver scores and fllght scores. 

The Ohlo State Flight Inventory has undergone several revlsiona bed upon research pnd on fleld 
use of the Wrumeut (108). For  the form currently In use (Exhlbit 10) there has been provldd a detplled 
manual gi- speciflq instructions for  its use (107). 

The Ohio State plight Inventory has served 98 a valuable s w c e  of criterion data in Committee re- 
search, such aa in the 1942 Midwest Project (108) and in more  recent  sttldles at the Institute of Aviation 
Psychology, University of Tennessee (109, 110). It haq became famillar to many C M  fllght IIIs&ructors 
and Inspectors both through Its  use In fleld research and thmugh the mrse on tralning methods glven at 
the Institutes held at the University of Minneeota and at Ohlo State Unlverslty, In 1943, referred to on 

~ page 16. Copies of the  current  version have been supplled to the C M  Dlvislon of Research for use in re- 
~ barch at Stephens  College,  Colunibla, Missourl. 

formance h a s ~ f o u o d  wide application In pllat e v a l u a i l o n .  Coples of Ohlo Btpte pllght Inventory &e& and 
momral were  requested In 1943 by the Army A i r  Forces  for  try-out on an experimental b l s .  C M  Form 
ACA-342Z, Issued by the Clvil Aemnautics Adminl&ration in.1945, embodles prlnclples for observing esd 
recording Uht performance earlier used in the Ohlo State Fllght  Invenfory. 

In general, the princlple of atandardlzed  observation and r e c o w  of 8pecWc Items of nlght per- 

Purdue W e  for Rating Pllot Competencp. Thls scale (Exhlhit 11) w a s  developed at Purdue Univer- 

the best polnts of each combined Into a 14-item scale for expertmental study. A factor annlysls (111) 
slty (1Q40) on the basis of preliminary research during whlch several other scales were  constructed and 

"&Ill," "jrsdgmeut,"  and "emotional atpbillty." sxperlment also LDdlcated that ratings on thls scale differ- 
showed that the items In the scale were, In gewral, measuring three factors,  tentatively identlfled as 

edi ted  betreen criterion groups  represenred by the "best" and the "poorest" rrhdents of each of 91 in- 
! rrtructors In a large rmmber of - trainlng  centers. 

. 88 a criterion  measure In the Midwest Project (1942) and In cnnnecticm wlth other research SPOIhwred by 
the Committee on Selection and  Train- of Alrcraft Pilots. The scale has been Pdapted for use In  Navy 
p W  tralnlng and by the Northeast Alrllne+ 

The  rating  scale has an important actPantnge in terms of BPBB of admlnlsttptloa It has been emploged 

Objective Recordlng of Pilot  Performance. An.lmportpnt outcome of Commlttee research on crlterla 
haa been the development of apparatus and technlques for  recording in objective ad permanent form the 

ec, have been investigated. 
actual performance of the pllot and of the plane durlng fllgbt. Tw~ao recording methods, graphic ad photo- 

and at tbe University ennaylwnia (1940-41) of commercial recorders, IncMiq  the Rlee Pllght 
Research on the ra c meUlod involved, flrst of all, the evaluation It T u b e  University (1939-40) 

Record Analyzer and the Redhed Ride Recorder. ExperlmentPl t r l a l  of Um3e Lnstruments at Tuh Unl- 

bwlc llmltations In these tnatruments. A detPlled qnantltatlve and qualitative analysis (112,  118) of graphic 
verslty (1€2), at the University of li4argland (113), and at aprvnrd Unlverslty (114, 1-15) early revealed 

records, In research conducted at the Unlversity of PennagIda ,  has led to important ~ ~ n c l u s i ~ ~  cbn- 
cerning the poasible  use of such Instruments In fleld work and in quantltatlve  research. 00 the b l s  of 
these studles  the Committee drew up speclflcations for a recorder particularly sultabls  for  fleld use. A 
model  of thls instrument (-bit la), known 88 the CM-NRC Pllght Recorder (117), WM constructed at 
the Massachusetts Institute of Techolcgy (1942-43). Further Investigation wlth this apparatus is nbces- 
sary in order to provlde Information as to ita practical value and technlques  for the analysis of the recorda. 
Although  loaned to the U. 9. Navy for  field trial, little has been done  with the recorder shce ita wnmlruc- 
t b  in 1943. 

e 

cording fllght and con ro movement dstD descriptive of pllct performance. Problem of phatcgraphlc re- 
cording were attacked Independently at the Uqiversity of Rocheater (1939-40) and at  the.Iplverslty of PBM- 
sylvanla (1939-44). While the Rochester  project, wlth the cooperation of the Dlrector of Research, CAA, 
proceeded lmmedlately to the development of a concealed photcgraphlc unlt, lncludlng an Instrument panel 
and control movement Wcator  ( l la) ,  the Pennsylvania group, in Its earller studies, photcgrnpbed d h d y  
the plane Instrument panel and the  actual  manipuhtlon of controls by the pilot (98). 

Research on ra hie techniques has resulted In the development of lnatallpuona useful In re- , .  . * .~ 

\. 
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Exhibit 12 

CAA-NRC FLIGHT RECORDER 
Upper: Top Front  View (cover removed) 
Lower: Top Rear  View (cover removed) 
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on at the bstltute of Avlatlw Psycholcgy, Ualwrslty of Tennqssee, wlth partlcular  amphasls 011 methods 
of grading u8eful In revealing stages of prqresa  in leprnhg to fly. If current field  try-& of this tech- 
nlque ylelds results comparable to those obtplnod in prellmlnary atydles, the flndlngs can be of consider- 
able value In Imp- the  practices of Instructors Pnd Lnspectors In the evaluatlw of flight performance, 
Thls 1s an area whlch calls  for  close lntagratlon of the Commlttee research  program wlth the operatlonal 
activities of the Clvil AeronauUca Admlnis t ra t loa  

A d d l t l d  work ca the Impmvemerd of instructors' rnthga acd Inspectors' g& has been w r i e d  

blatlm of Maneuver Wings to Total Fllght Performance. One of the by-prodpcts of the RAF study 
referred to on page 7 w a s  the development of a crlterion  measure based on the ratio of successful  to un- 

of practical fleld criteria  for C M  use (46). Also of poeslble value In planning for the improvement of 
successful fllghts durhg flight tralnlllg, whlc41 may well deserve  serlous conslderatlon lp the development 

wht assessment are data on the relatlmshlp between ratlngs on speclflc maneuvers and success  or fallure 
tn fllght trainlng gathered in the m n e  lnvestigatlon (123). 

Analysls of Tralalng  Tlme aa a Criterian. A practlcal questlon for bdh chlllan and mllltary t r a l n h g  
1s the extent to whlch student perfornmnce In the  early stages of tralnlng le asmlated wlth or predictive 
of flnal performance. There Is evidence f r o m  research (1941-42)  conducted at the.Universlty of Rochester 
(124). the Unlverslty of North Carollna (I%, lM),  and the Midwest Project (1942) that there Is no close or 
collsistent relatlwship between the number of hours spent In early stages of flight trainlng and later  suc- 
cess  or  fallure In the course (103, 127). These flndhgs, If confirm+ In other  studles, can be of pbicular  
importance in the tralnkg of civlllan  pilots w h e r e  It may be unnecessary or even  Lnadvlsable to  place 

tlon of such W l n g s  might well  lead to a revlalon of the clvlllan pllot tralning curriculum Involving the re- 
marked emphasls on time to solo in evaluating pllot periormance a s  a preliminary to  wash out. Consldera- 

m o d  of tlme h t s  for varlous stages of the  trainlng course. 

slbie eheckhights and re-checks (lo), fall& to p k u c e   r e d s  us& to Committee research  or  to the 
C M  operitlng program. Prellmlnary esperlments wlth a pllot-response recorder (128), developed at 

the Commlttee or In connection w k b  the pilot t r a l n k g  d assesnment program of the CAA and mllitary 
Indiana Unlversity In lW, have not led to turther use of this Instrument either In the research  program of 

services. 

Many critical problems with respect  to criteria are not yet N y  solved, such as (a) the errtablishment 
of cut-off points (for example, for wash  wt student pilots) on the Purdue S a l e  for Ratbq Pilot Compe- 
tency or the Ohio State Flight Inventory%) the 
excellence of performance, (c) the relative value of varlous crlterion  measures and a 

of graphlc or  photographtc rewrds on a scale of 

means of combIn1- them Into M optlmnm crlterlon battery, and (d) thb measurement of the "judgment" 
and "emotlonal  8tablllty" aspects of mr-all pilot performaaca. Neverthlesq the over-all  picture, 88 In 
the c o ~ e  of research 00 selection and training, 1s one of slgnlIlnepot aud practical achlevement. 

, 
EMOTIONAL  DISTUBBANCES ASSOCIATED 

WITE  LEARNING  TO FLY 

t l d  and physlologlcal reactlons aaeoeiptsd wlth night. While several of these studies ylelded results of 
Several shdles, w ~ d s d  chiefly Ln the earller years  of research have been concerned wlth emo- 

theoretical Interest, thls gr&up as a whole has perhaps produced the smallest returns In the way of prac- 
tical tlndings dlrectly appllcable to Wht. However, auah atudles were of value in' Lodicatlng the areas of 
research upon whlch emphasts d d  be most  profltably placed in the  over-all  program of the Commlltee 
w Selection and Tralnlng of Aircraft Pllota 

flight tra- (fail), dll.ected attention to motility d u w  sleep followlog flight 
at the Unlvetslty of VlrgInla (1%39-40), concerned  wlth sleep motillty of 

lessons. Correlatlons wlth success In-fllght~tralnlng were not w i n e d  and the shtdy had no dlrect useful 
outcomes. 

W v a r y  B e c r e t l o n s  nnd BespIratorp Changes.~  Laborato tests on  &vary secretion of students 
receiving flight trpinlne were made at Cornell Unlverslty (19407 wbere Investlgators alsa dttploed records 

the presentatloll a d  ~ I S C U S S~O~ of results make this study of queatlmable practical value. 
of resplratloll and pulse rate octupl fllght lessons (130). Limltatlotla lo experlmental design and in 

1 
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Muscle Potentials. At the New Yo* Psychlatrlc Iuatltute (1940-41) a  Hyo-Voitm&r wam des- 
to measure the electrlcal output of muscles durlng fllght. Becords from thls Indrumeat are visoally ap- 
parent  to both Instructor and  student  durlng Ulght and the proposal was made that the instructor oaU the 
attentlon of the student to the level of tenslon associated wlth the performance of particular manewera. 
The apparatus also served to provide a cardlo-tachometer remid. ' ' 

comparlng  indlvlduals. Exploratory studles were  reported (1S1, 132), but no  evldence Is available on the 
trlal of the Instrument In connection wlth  fllght train-, a l w h  pmrrislons were Included for Its use In 
the Unlveralty of Maryland study of "tension". 

The use of the Instrument is llmlted to the extent that absolute measurements cannot  be obtalned for 

T-. No flnal report providing s t a t l s t l c a l  data and conclusions has been  submitted on extended 

nary and  Informal reports (133), attentlon has been called  to  the dlfflcujtles and ambiguity In applylql the 
studies of "tension" durlng flight tralnlng conducted at the Unhersity of Maqland (1939-43). In prellml- 

term "tenslon" to the flight situatlon. Inatruments for measuring and recordlng muscle tenelon and as- 
sociated physiological  functions are available from these studles. 

oped for measuring &In temperature and sweat ing In alrplane pllds (134). Thls Instrument, small erough 
to be attached to the palm of the pilot's hand, is kwsrn as the CAA-NRC Mlcro-Recorder. Prellmlnary 
teats showed apprechble changes in temperature and in humidity associated wlth fllgbt experlence. Ef- 
forts to obtain adeqde rat l~s  by instructors on tension and emotlwal stress during flight were unauc- 
cessful.  Twenty-flve unlts of the instrument are avallable for further studles of responae during flight. 

Muscular 9et. At New York  Universlty (1939-43) an elaborate polygraph w a s  constructed for ex- 

Skin Temperature and Perspiration. At  Yale Unlveralty (1940) an Improved lnstrument wam devel- 

perlmental work in the measurement of "muscular set". Flndlngs are avallable 011 subjects examlned In a 
laboratory sltuatlcm (13S), but no use has been  made of the instrument in studles of pllot reactha and per- 
formance.  The instrument was recently  loaned to the Natlonal Defense Research Commlttee for special 
Investlgatlons belng conducted by one  dlvision of thls w a r  research agency. 

Nolse and Vlbratlon. Studles at the State University of Iowa (1940-43) Indicated that noise and vibra- 
tlon  eondltlons, slmllar to  those  encountend in mllltary alrcraft durlng flight, showed 110 algntflcant efiect 
upon performance on the Mashburn Serlal Actloll Test, even when cmtlmred for four and one-half h m r s  

for actloa 
(136). No measures rem obtained of Increased physlologlcal  cost. The study led to no speclac proposals 

STUDIES O F  A I R  SICKNESS 

Consldernble work In the Btudy of airslckneas hyl been carrled on at Wesleyan University (lese-43) 
and at the  UniverBlQ of California (1940-43). These were largely exploratory studles deslgned to ted 
hypotheses concern@ psychological and physlologlcal determlnants of alrsieknesa (187,  138,  139). 

has been widely distributed by the Clvll Aermautlcs Admlnistratlon (140j. B t d e s  of alrslchess have also 
One practlcal outcome of this work Is a  popular  pamphlet,entitled How to Prevent Alrsichneas,  whlch 

ylelded .a number of research too4 partlcularly a motion sl+ess questionnaire rhlch hPs been achpked 

'clne, Cbmmlttee of Yedlcal Research, OWce of Sclentlflc Research and Development. In addltioa, the 
for u ~ d  In an extension of Btudies of mdlon sickness under the awplces of the Commlttee on Aviation Medl- 

ehtdies have wntrlbuted to the effectiveness of the work of a e r  organleatlons, such aa .the Cpnsdlpn AB- 
sociate Commlttee on B a a S l C l m e s s ,  partlcularly in avoiding wasted effort In the exploitation d unprofttnble 
leads In research. 

More  recentIy (1943-44), use has been made of the W l l l t y  of Orieniatlon Te~t,developedat Brndslyn 
College (871, in the fnrther examlnatlcm of determlnants d vlaually-lnduced alrsictness as a  supplementDIy 
feature of research being conducted at that lnetitntion. 

AVIATION  ACCIDENTS 

related to these accldenta  (Exhlblt 16), are belng  investlgated. The frequency wlth whlch fatal accidents 
In a curreot shdy (1943-44) the causes oi civil aviation accidents, d the maneuvers mod closely 

are asrroeloted wlth stplls, particularly those growlng out of t u r n  at low altitudes. has Buepeated the ne- 
Cesslty of important bnslc  changes in the training prcpuu.~ A practical adcome of such research 
findings and coacluslons would be a shlft in emphasls tralnlng from  preclslm entries and exectltlcm 
oi stalls and splns to t r w  in the avoldance of and lmmedlate recovery from the stall condlttm, p o ~ ~ l b l y  
through extended practice in slow-fly-. 
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Q E N E R A L  OUTCOMES 

by-prcdncb from the operation of the Committee on Selectlw and Tralnlng of Alrcrait Pllots. 
III *tion to the specific mtcamea rwnm~rid on the p- &ea, there have been ~mportant 

qenclea prd personnel concerned alth the problems of aaatlon psgchology. This waa particularly true In 
the early yearn, slnce the Commlttee 011 Selectloo and TrPlnlrrg of Alrcqaft Pilots WM functlonlng actlvely 
before the W t a q  aervlces bad establlshed unlts tor psycholcgicpl re-rch in avLptlon. The Commlttee 
wnthues to serve M a medlum for the exchange of experience, for form- objectives, and for  faclll- 
tnth the appllcatlw of such research. Committee memb?rshlp and Ilplsca include repreaeutatlves from 
the milltary servlces of the Unlted States aad f o r e m  countries, M well M from the clvlllan ng&les con- 
cerned alth problsms of aviptlon personnel. Thls fact hna contrlbuted conelderably to the effectlveness of 
tbe C d t W  In these respects. 

Committee m q s  have nerved as a forum for the exchange of ldeps among clvillpn and mllitPrg 

Numerous unlvarsltlea pnd research  centers~throughout the country h e  been drawn Into research 

craft  Pllots, L n d d l q  the nnlwrsltles and laboratories which have conducted basic  research under grants 
In avlptlon psychology thrc¶gh partlclpptlan In the work of the Commlttee w Selectlw and Tralnlng of Alr- 

from the Committee on Selecilon and TrPLning of Alrcrait  Puots, and DpproxlmPtely 6M) addttid centsls 
Involved In the admlnlrRrptlon of aviation selection tests tiuwgh the Sb&ud Tee Program and the C M -  
Natimpl Teetlng Servlce (Appendix I). Such actlvltles have served to wcme interest In avlatlon psyebblopy 
mepreh and to estpbllsh a core a r d  whlch an extensive nnd eflectlw prcgmm of poBt-war researoh In 
aviatlan p s y c h o l ~  e p ~ l  be developed. 

the Commlttee on Selectloo and Trahhg of AIrcrpR Pilots hns already taken steps towards the aamrance 
In cooperation wlth the Clvll AerolrPutlcs Admlnlstratlon and the T e n n e m  Bureau of Aermnntlcs, 

of post-mr research through the eshbllehment of an Idstlhrte of Aviptlon Psychology at the Unlverslty of 
Teanesaee. The Committee progrpm hna led to the'organlzatlon of a slmllar center at Ohio State Unlver- 
slty. In thls way, the work of the Commlttee on Selectloll and Tralnlng of Aircraft Pllots 1s servlng to 
avold the ceseatlon of research In avlatlon psychology which occurred at the eod of World War L I 

T-h the work of the Committee a conslderrble mtmber of profeaelonal men and women hrs be- 
come actively e4gnged In remarch @ aviptloll papcholcgy. In p11 address made In 184.9, Commnwler (then 
Lt. Cdr.) Joha 0. Jdins, A M o n  Psychologg Brauch, DIvlalon of Arlntlon bfedlcine, Bureau of MedicIns 
utd hrgexy, U. 8. Navy, emiesaed grntih&to the Commlttee for tu- over to taat sectlon a p p r o x i -  
mote@ rme-quarter of the section's tralned  perscanel. In the Army Air Forces, 88 well M in the U. 8. 
R m ,  there are men ewaged. In research In adptlon pe~chology who are applying tralning &XI 
acquired In prcgramm supported bp the Commlttee on S@ectlon and Tralnlng of Alrcrait P U o t s . ~ ~ ~ ~  ' 
well M those stlll -ed In work wlth  the Commlttee at varlolla unlversltles, are In a posltlon to utilize 
mch tralning and expertencs in research in avlatlw psycholow In the post-war world. 

p u b l l c a t l o a a  of the Civil Aemnordlcs Admlni~tratlon have stred Its goal 88 that of insuring "alr- 
mrthy plrcrnit flown by competent pilote". In contrpet to other gmmps, which have emphnalzed the devel- 
opment of airworthy plrcrdt, the N o t i d  Res@ Councll Commlttee 011 Selection a d  T r a w  of Alr- 
C r a i t  PUOts hns Centered Pttention On the huJYlp0 aspects of avhtlon wlth the viea Of aehleving maximum 
competmq, d the highest posslble  level of performance and s a f e f ~  on the put of the aircrpR pilot. By 
doh no, the Committee haa served to estPbllsh a flrm foundptlon for a sound s t m e  of research acad 
practlce In tbe attuhment of the g d  of the Clvll  Aemnoutlcs AdmInlatRtlon. 
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