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1 nmIopIAL RBSIY~XCH COIL~CIIZ. 

2101 Coqstituticm Avenue, Washington, a. c .  
Divleion of Anthropology and PeychologJ 

Caq~ i t t e s  on Aviation Psphology 

D r .  Dean R .  Brimha.11 
Assistant t o  the  Administrator 

C i v i l  Aeronautics  Admlnlstration 

WsBhlngtOn 5, D. C 
R&n 4217, Cumnerce Building 

Dear Dr. B r i m h a l l :  

for Reeearch 

of the   Inc ip ien t  Stall in Fa111Il1ar and tbramlliar Planes., by P. J. W o n .  
Attsohed is a report e n t i t l e d  A Study of the  Accuracy of Recogaitim 

This report is Bubmltted by the CUmdttee 011 Aviation Psychology with t h e  
raccmneidation that I t  be i n c l u b d  in the  series of Technical  Report6  of 
the  Division of ReeeaP'Ch, Civil Asronautica  Adminletration. 

problem of the lncijpient stall which have been undertaken by the Conrmittee 
on Aviation  Porcholw  became of the fact, dtrmonat,rated in CAA accident 
in~eest igat ione and research, tb t  tine inadver ten t   a ta l l  is 8n important 
contributory cnuee'to accidents In p r i m t e  flying. 

This report  i s  the  f imt  on a series of etudies  concerned w i t h  the  

privete  p?.lots and flight inst.suc':oro t o  detect the pre-stall condl t iom In 
iight a i r c r a f t .  Ch the baeie o? these ftrdingn the Ccrwittee on Aviation 
Psychology recaamends that,regulati.one be fornulatoed  requiring the i n s t a l l a -  
tion of  approved stetli warning dmyicue in a i l  p r imte   a i rp l ahes ,  pTQVidiw 
that f i e l d  tsets   deuonetrata  t h a t  flmr1lcbS.a i n s t m e n t a  can  be a O q W t R u  
maintaiced and function properly over an ontended  period. 

The o0udy reveals cons! 6tcn.t .failure on :.ha par t  of student p i l o t s ,  

This r acmenda t ion  does not; h p l y  t.ht t.?m necessity of trerlning in 
the  stall; of lmprcvidg mthrj8n for giving RUC:~ .;IR:~IIo~; and of d i rec t ing  

f ly ing  can be disregarbd.. It I s  the plan of the  C a m m l h ? m  on A v i a t i o n  
i nc reased   a t t en t ion   t o  the avoldan:s of R a t e l l  as a bas ic   fac tor  in safe 

Paycho?.ogy t o  continue resemh in  ,thn lattar art%%. 

Cordially yours, 

MSV:lTI 

M R ~ S  S .  Viteles, C h a m  
Canm:tteo  on Avia t ion  Pajchology 
National Reosarch  Council 
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Both CAA repor t s  on accidents and systematic  studies by D. R. Brimhall 
and A. h z e n  shov that maw accidvnta in light aircraft follow an Inadvert- 
ent s t a u . 1  me high incidence of such  accidents has pointed t o  the  necessity ~ ~ . , ~ ~  ~,..,? 
for research directed towards a prprcgxem f o r  reducing the frequency of Inad- 
ver tent  a t a l l a  durlng fl ight with light aircraft. The study  preeented in 
t h i s  report is t h e   f i r s t   i n  a seriaa of invest igat ions undertaken by the  

.+ ,:$ 

h t i O M l  Research  Council C d t t e e  on A v i a t i M  Psychology on stall recogni- 
tion; on the  effect   of   t ra ining on stall recognition; on the i so l a t ion  of cuee 
khich are most e f f i c i en t  in  giving warning of an impeding a t a l l ;  ard M other . ? $  

aspects  of the problem. .$ 
1 <,& 

' . ?:, 

. .. 
., ~?. 
,i 

.. ' , 
j ,i,.,,. 

. ~~ . . ~ ~  
.: 

, ,~. <..~, .-. 

-,.<a .. ~~. 
,i 

In the  study on the accuracy sf recognition of the inc ip ien t  stsll cov- 1' $-:. 
ered in this report ,  check flights were admlhie te rd   to   subjec ts  in spoolally 
equipped  planes. In each plane, f ive  ranee an the leading ease of the Wing 

: ;:* 
'ware set t o   " t r igge r "  a t  d i f fe ran t  ang:.ee of a t t ack .  In ntoat uaneuvers the . . ~  I 

J ' , ?  

fourth ?am "triggered" Juat before the &go of the stall was reached, and . ' ~I,.? 
,tho fifth vane ' triggered"  just as the, s h l l  ocourred. A panel of lighta, . .! 
ViBible t o  the chock p i lo t   bu t  not  t o  the subject, vas act ivated by t h e m  -";J 

Vanes, providire  the check pi lot   wi th  a IILMEUTO of the d eo to vhlch a 

' ~. .~! 

r. ."' ,~ l i  

1, i . ~ I *  
, I. 

.i . "s ta l l ing-  angle of attack yss approached by the subJsct T ~. 
,I 

.il 
' ,  .'+! During the  exemtion of "assigned" maneuvers i n  the check f l ight ,   . sub-  
I ..; 

Jecta were directed t o  fly a8 cloee as poeeible  ' to  the "edgs" of the  stall 
without actually s ta l l ing   the   p l sna .  Their success in approachlng.the a t a l l ,  
v i t h o u t   a c t u a l 4  stalling the plane, ME ecaplqed EE a measure of t he  arrcurscy 
Of their stall  reco&nition. Thus a p i l o t  who lit four lighte when intsntion- 
ally flying as close as p o s s i b l e   t o  the "adgo" vaa conaidered a b e t t e r  judge 
of the   inc ip ien t  stall than was a 8ubJsct  vho llt o n l ~  threo lights. 
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An objection mlght be r a i s e d   t o  this procedure oI1 the ground thst 8 pi -  

ing four indicator  lights, might  nevertheleas not approach the  stall more 
l o t  whqm actually able  t o  mcog~-,ize the pro-s ta l l  cues attentiant to light- 

closely becauea of uncertainty as t o   h i a   a b i l i t y   t o   o m t r o l   t h o   p l a n e  i n  flwt 
closer  t o  the s t a l l a d  condltld.  With reapsot   to  t h i s  point of VIev, it ehould 
be  amphasizd tht none of ssvsraY i na tmc to r s  who flaw experimentally wlth the 
atall-warnor ai-1 l i&te vis ible  LLsd any b i f f i cu l ty  flyins tfis y h a  in the 
near stall cmditdon  characterized by l igh t ing  four l w t a .  S i m i b  findiags 
were evident duriry flights made by a nmber of pr iva te   p i lo t s ,  a d  it kas the 
oplnlan of tho  check p i l o t s  :hat even student  pilots  could "light four lights" 
rather sasil.7 provlding  they were a l l d  to gauge t h e i r  approach t o  the stall 



Cue further d e t a i l  should aleo be  mentioned. As indicated in the   report ,  
during  execution of s teep  t t h e   f i f t h  m e  could  bs %lggered" vlthout a 
stall o c c u r r i n g   h a e d l a t e l y ~ a l t h o u g h  in thls   oondi t lon,  unleee the  p i lo t  im- 
mediately dacrsseed the  angle of a t t ack  a stall would occur, i . e . ,  "if the 

particular. Table  12,  Indicates  that the proportlon of I n o t r u c t a s  who lit f ive  
p1:otdldn'tdo eonsthlng the   a l rplune would." Reference t o  the repor t ,   In  

than is the  cam amon&pripate and student p l lo t e .  The experimenters haPo 
lights, but r h o  are .credl ted  with  not  stalllng the  plans, l e  markedly lwsr 

pointed out that th l a  indicat ion may be erroneous. 

This resulta f r o m  t he  fac t  that i n  a nose-high gl id ing  turn the fifth 
vane triggered Just as the  eta1.i: occurred. It vas d i f f i c u l t  for t h e  check p l -  

the f i f t h  van6 (and the  lighting af the f l f t h  lut) occurred as a rewlt O f  a 
l o t  t o  fudge whether  the  dropptng of the  nom col tc ident  with the  triggering of 

stall, or during t h o  recovery by the subject fran an Intended stall approach, 
In casee where t h e  subject was an inst ructor ,  the cheak p i l o t  lssg have glvsn.  
him the benefit of the doubt, and recorded t ha t  he merely return4 to'normal 
flight fm an intended approdoh to  a &all,  r a the r  than that he actual ly  

dram from the i nws t lgd t lon .  
stalled the  plane. h l a  ambiguity does not,  however, a l ter  the  cmclueione . 

The reaulte of t h i s   a t & ,   i d i c a t i n g  a marked Lack of scauraoy among 

c ip l en t  stall, repreeent important i lndlnge  per t inent   to  regulators polioiee 
f l i g h t  ~netructora, pr iva te   p i lo t s ,  and etudant   pi lots  i n  reco@zirrg the in- 

an& t o  ths impmvsnrant of p i l o t  training. Further work a the e f fec t  of t r a l n -  

on Aviation Psychology. 
1% on -11 reoognition is being  cmducted under the  auapicee of t he  Carrmrittee 

The pr6-t lnvsstieatlon was conducted by the  Educational Awearch C o r p 6 -  
stion, 'under  the  direction of Dr. Po I. Rulon, who almo was pr lmar l ly~responelb le '  
f o r  formulating  the  erperimental  approach t o   t h i s   p r o b l m .  

M. 9. Viteles, Chalmm 
ffov. 24, 1947 C-ttee on Avlatim PsycholoSg 

p m j e a t  a t  Ohio State W v e r s l t y ,  In *lch the stall wamer l m t a l l a t l o n  WE 
a l s o  employed. 

3Similar camrente were msde by fl lght  paraannel aasbclated v i t h  a reaeamh 

' resolve t h l e   d l f f i c u l t y .  
4Burther reflnement of t h e   s q u l p n t  ueed In research now In prOgrsas will 
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FIGURE 1 

FRONT VIEW OF THE "FAMILIAR" PLANE ( AERONCA CHAMPION) 

FIGURE 2 

REAR VIEW OF THE "FAMILIAR" PLANE (AEZONCA  CRAMPION) 



FIGURE 3 
FRONT VIEW OF VANE INSTALLATION  ON  LEADING ECGE OF WING 

FIGUXE 4 
VIEW FROM BELOW OF VANE INSTALLATION  ON L W I N G  EEE OF WING 







FIGURE 6 

CLIPBOARD AND RECORD SKEET EMPLOYED IN INVESTIGATION 



FIGURE 7 

BACK OF CLIPBOARD SHOWING BATTE%'Y AND LAMP INSTALLATION 
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the  ieft-hand column of t h i s   t a b l e  and in eucceding tables  l e  t o  be read as 
indicat ing that the atrplano me ~ita11@. ?'here were only f i v e  lights i n  the 
airplane,  so t h a t  t h s  d i g i t  6 is u o d  in t he   t ab l e   t o   i nd ica t e  that the  exam- 
inee went too far and ac tua l ly   s ta l led  the airplane, contr& t o   t h e   l n s t r u o -  
t lons  he had been  glvon, which vere t o  cme ae cloee aa he  could t o  stalling 
the  a i rplane,  but not   to  stell  i t .  Tn 82 cases  out of 2,785 observatima, 
the  eXaminee vent  too far and actually s ta l led   the   a i rp lane .  This VBB done 
m o a t 4  by r:tudsntn and privates ,  only three instructors committing M Mtual 

a s  oorngared to  the  s tudents   or  the pr iva te   p i lo t s ,  However, in their   fntended 
stall. Appparently the  instructors  are quite   successful  i n  avoiding t he  stall 

approaches to the  stall, a large number of them (324) stopped at three lights 

number of l i g h t s  m a  four and In EM% othero it me f i v e ,   b u t   i n  no  case was 
inatead of the  optimum four or  five l i gh t s .  In erne maneuvers the  optimum 

the optimum number three.  Yot three lights I s  j u s t  where the   ins t ruotors  
stopped more o f t e n   t h m  anywhere else, and is also where the  pr iwtea  s topped 
more often  than anywhere else, and also where the  students  stopped m o r e  often 
than anywhere else. Eb-thomore, 53 records  of  instructoral  attpvspts irdlcate 
only two lights lit, while in  15 CKIS~E only one light uae lit when the iDstruc- 
t o r  thought he was on the  ,edge of a stall .  These 68 cases of i n e t r u C t W E  who 
iit e i t h e r  one or two li&ts s u r e l y  do no c red i t   t o ' t he   i n s t ruc to r s "  recogai- 
t i o n ~ o f  the stail i n  the   a i rp lane   in  which he has been g i w  InstructIan anP 
i n  which he hae Just  recent*  been flying. It will be remembered that the 
m e d i a n  ins t ruc tor  had flown t h i s  very make md m d e l  of a i rplane 75 hours dur- 
ing the  90 days preceding the examiration flight. l 'he stall apprcachea w3re 
all, made at ti safe aLtitude,  so that it cannot be claimed as a defeme of 
them  in s t ruc to r s  tha . t  they were avoiding any hazard in  failing t o  reach the  
verge of the  stall. All t!xoe ins t ruc tors  must teach  recoverg f'rm stalls ae 
a routine matter, and t he  only penalty for stalling the   a i rp lane  would have 

afterward. About t h e  only  conclusion that CM come out of the ine t ruc tor  
been that the   i n s t ruc to r  would have been  required  to mske a routine recovery 

column of Table 11 is t h t  Inatruotors  by a& lar43e do not  knw where the ease 
of the etalZ is ,  In the vary airplane  they use every day b i t e a c h i n g  students 
t o  f ly .  

The s tudent   p i lo t s  do just &bout w b s t  the   Instructora  do, but a r e  no% so 
good at it. Eighteen  attempts of the  students result& in t h e i r   l i g h t i n g  no 

Forty-six at tmptf l   y ie lded n ' l y  o m  light, lit, and 129 only two l igh te  llt. 
lists at  all uhen the  Qtudents  tbwght  they wsre on the  ease of the  eta l l .  

These 193 intended otall apprcaches  can  hardly  be  called eta11 approachsa at  
al l ,  since m e  or two l i g h t s  were ccmm0n.v lit by the  beet   p i lots   in 'normal  
f l i g h t  through turbulent air, a d  the   l igh t ing  of t h i s  number cannot  be oon- 
aider& a stall approach. Thus nearly 20$ of tho  students '   at tempts at a 
a t a l l  approach got practically novhere, even thou& these attemgte were =de 
i n  the  E€UUO &e and model of airplane the  student had been using for his  so lo  
flight, as weU as for h ie  flight lessons when flying dual. 

The pr iva te   p i lo t s   d id  a l i t t l e   b e t t e r   t h a n  bhe students, Sn8 again bid 

these pr lva t e   p i lo t s  had l e m e d  t o  f l y  frcrm Just   about  the mer kSnd of lnmtruc- 
duet nbout vhat the inst ructors   did,  but  didn' t   do it aa well. ABprmt3.y 

t o r a , a a  the onea whose perfonmncea are tabulated in Table 11, since they follov 
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FIGURE 8 

FRONT VIEW OF THE "UNFAMILIAR" PLANE (TAYLORCWT L2M) 

FIGURE 9 

FEAR VIEW OF THE "UNF'AMILIAR " 
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The figure 6 mearur  that the airplane v a s '  utallad. 
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