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The o f f i c i a l  records ind icn i i rg  the caw88 of non-carrier  acci-  
dents, and re lated el91pents o f  information  pertnining t o  muck accidente, 
represent a valuable source of data   for   analyaia  as a basia for auggest- *j'% 

ing atepa t o  be taken i n  I n i t i a t i n g  an accident  prevention pmgram. 
Bwever, M e  value of t h i e  aource oi infornat,ion is great ly  reduced by ,i 

lnadequaclea i n  preeent  non-air-carrier  accident  recording  procedeee. ' ' -& 
. -1' 

; . ~ .x1 
The Prrjor purpoae of thia invaetigation bas been the  evaluation 

of accident  reccxd f i les  cover iw 1163 accidents  Dccurriog during 1939 :$5:,*G+~+y4 
. ~ ,**:c+. 

and 1940. The requielte elesauks of tnformatlon  vhlch are avaiLable i n  .x-&i$@@;.  

the  present f i les ,  which a r e  available t o  a limited dRgree only, fknd 
which are not available, a-e l lnlcated.  Gugeeatiops are W e  i o r  impmv-~ 

. , ,-;I 

ing accident  record procedurea in order that a ccrnplste  deecrfption of t h E  
background of the accident uay be obtained. 
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The aaJor need is for iiovelopmht of procedures  vhich will reaul t  in  
the col lect ion of caparable  information on all accidente,   particularly 
In terms of the  nature of menvers lmmediatelg. preceding the accident 

the  accident (envircnrments). The inadequacy of procedurea i n  ,which the 
(Isad maneuvers), and i n  terne of other   pr t lnent   condi t ione surrounding 

.specific  elements of accidcnt dctR to be collect& are left  t o  the die -  
cret ion of tho  investigator i a  noted. !This inadequacy often r e su l t s  i n  

available,  and, moreover, meyr lead t o  uncertainty a8 t o  whether cer ta in  
r e s t r i c t ion  of information t.3 +&ose elements which are most Imedia te ly  

important  backgmurd  elemente d i d  n o t  sppb t o  the accident i n  question, 
or were merely overlooked by the investigator 

In the  couree of t h e  analyoie, die h;& lncide~icc of rctalle, pwtl. 
c u h r l y  fran t u rns ,  imnoGimfsly prededlw the crerah, becarno evicirtrit. 
k the ~recarde anaered,  appmxinateu '65 per cent of the -private plane 
acoidents reeultL; j  in fatalitleu invoZrad a e t a l l ;  RnB more than half  of 
euch stalls followed improper execution 0% a - t u r n  at  inw a l t i t ude .  The 

curric.tlum is discussed. 8.9 another by-product of the  principal et*, , 
impllC8tic?n of t h i s  fact vi"& rwupect t o  revialone of the pi lo t   t ra in ing  

ccmpariaona were made between t h e  eample of pilot8 in  the CAR accident 

nia. Difference8 a r m g  piloto havtrg acold.srttl, and aocldent-free  pilote, 
records and b aamplcj of pilota  obtained during other research 13 Califor- 

are aiacuesea, in  tern of elunon?.o of infoxmation pertaining t o   p i l o t  
hietory,  mch as expftrience apd age. 

. 



oeee of a n a 4 e l e .  Though t h i e  br ings  about a comietency Md unlforq$b. 
of baaic brc&iouns f k m  vhich e t a t i e t i c a l  date are derived, the VatlqiQ 
d t h e  pertlneoce of t he  final reeul te  .& left  doubtful. 

'pho beet aubatantlatlm of t h e  sterility of tabulations arialng iran 

'For axample, it w e  apparent from inapectlon of ' the  r w  ip a release, 
t h l e  procedure may be found in an euamir@tlon of a releaw m accldente. 

dated March 15, 1943, coverlug  acoidenta which oacurnd during 1941 a t  
the tablae  devote  thaurelves main4 t o  an &lyels of age In relation t o  
cer ta in  other ob Jective  factore  appeariryl in the  lmeeti&loa reporta , 
auch a~ "total  number of houra Tlown at time of laet   accident,  " "number 
of previous nccidente in p t l o t l e  empeperieme;" "cer t i f icat ion,"  "typa of 
flying," "amount of injurs, s t c  R, a t ten t ion   le   dero ted   to  the more 

vhlch mrrounded the 'pilot. apart A.05 flying at the tlme of acclbent, or&- 
eubtls  conaideratione of IDBneuvem &rch I.& t o  an accl&ent, arpsrlencse. 

1-1 i n t en t  of g i l o t  a t  ti& of take-off,, medical history, important -1 
hletory, and th4 llke. 

The reaeon f o r  euch'rPPleeicn l e ,  of cow%e,  obvioun  becatme vhen ele- 
mente of t h i s  Qpe occur In t h e  file8 they are rparsdlc. "hey are not 
d i r e c t 4   r e q u i x y l  and the investigator may w e  h i s  m'JllaspPsnt if asd 
when to use them.  oatho or ocrnditions, ~ u w r e . 1  d e lawnto  ot ths 

the code developed in this i nve~ t lga t ion   . i n to  elemate W c h  are uemlly 
eneronaent2 are preeent In ,mu 1iPtited form. s e p r s t i a a M  e l a s n t a  i n  

a d  elsmsnte  vhlch are not  atallable st all,  Ie~wxLu later id thts  repara. 
aval lable  in the f l lee ,  e lmante  whloh are available In Wallad tom onlg, 

factora uhlch grow firm It  m y  be found In Appendix. E. Zlhia sppaDdix con- 
A succinct  exhibit of th typa of inveeti&lon laadeaml the   analyt ic  

ta lne  the Bon-Air-Carrier A i r c r a f t  Accident Regort a d  tho 8ai-Air-Carrier 
h c l d a n t  Analyela S w t .  It 1.i clear frcm a ccaparieon of b e e  that such 
caaaistency, aa is obtainad in repcrting is a function of arbitrary rulss 
derulopad .by the analgat.  Raferance t o  the accident reporb mlarl;p 
l~mtsd reaLse It c l ea r  that the rwult uaually l a  t o   l a v a  MtterE out of 
the analyeie vhLih are not  objectively s t a t e d  i n   t h e  investigation. 

analyale may be i n  der t o  indicate thst t h i e  unfortumt* r e s u l t  hse l t e  
A quo ta t lm  frm a kual deacriblng the method of alrorait sccidsnt.  













ana u o m t i ~ e  not,  Q ?  which can bo greatly ic~provsd. Nunber undetelmlned 
I n  j l v w ~  ard it. 1s bvldant that the n t m h r  o f  elmants in the  code, under 
the  several categorlea which remain  "unaotermlned," is too large.  Theae 
uxie:ermirmd CBBBS m e s n  l i t e r a l l y  that the f i l e  is uncamunioatlve i n  
t h i  e m e p c t  

'Wbeiole 2 !ncic.defi eleaa?lte Ln the ca5e vh.;.r;h are euaetimee available 

Table 3 includee  elmenta  in the code which am now available but 
are of doubtful  value i n  the f o m  they naw ham and m t  be improved emu 
though thie  involves eane srperimsntalpractices.  The t ab le  gives reanaru  
for   re ject ion.  

' Table 4 includee element8 rrhich are not nm a v a i h b l e  In the iilw 
but. which ehould be coneldored nlme a true ~a lJs i s  of accidents can 
never  be made without thm. 
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Table 3 prooonts  the  elaments which ere usually recorded  but where 

value of ths recordq. -motion or th i s  tabie i rd ica tee  that: 
aha manner of recording is such tm t o  throv  conalderable  doubt upon the 

I 

1. 

2. 

' 3. 

"Totul h o r n  of the  pi lot"  B O B ~ B  to be mtrustvortby. 

back an8 forth between private aq0 cqmmrcial or e m  rtudsnt 
Class of p i l o t  i s  very confwing for three reaaons. Shifts , . 

m e a n  di f fe ren t  t h i n g s  at  different t h e e .  "Bolo" and "student" 
a d  private. are frequent. "CoPmnercial" snb "limited ccmmercisl" ' 

hnve changed their moaning within recent yearit. I n  general 
novicas are inadequqtely  deacribed. 

Time of day is not  described in  enough detail. This  can be 
s e n  fiaa the limitations af the code where  only three classse 
vere objectively  possible. It may be that no'greater reflne- 
laant ie necessary, in which c&ae t h io  element would revert frm 
Table 3 to 'Table 1. 

the f i l o s  but which neem t o  be , c m d l d a t e ~  for conaideration in i so la t ing  
factore Important In accident  causation. 

In Table 4 is preeented a l l e t  os' elvmsnte which are not available in 

elmanta of Informtion nccaosarg for an accurate  description of .the per- 
t inant  f k C t O l %  O u r r o u n d i n &  an accident   Qituatfm h8Ve b- OUtllned. I h O  
i d e q u a c i e e  of t h e  present recortl procedures alao have been preI30nted. 
(he element, hotrevor, has not bean d i scused  in detail,  namely, "lead 
maneuvsre." Thie problem vi11 be diQcueaed in the folloving eectim. 

Aa a reeul t  O f  the ana4sie diecurrsed i n   t h i a  EOOtiOn the SgeCifiC 

ARRLIBIS OF DGOIU'LTC OF LFn3 

.This ooction  dealo  wlth o m  particular d i f f i cu l ty  ( i n  addition to  
those t m t e d  i n  the pre-iiaua eection) which muet be orsroaae~befors it is 
po63ible t o  develop an objective and validated statiatloal rou t ine   t o  be 

the plene are do- juat prerloue to the accident. 
emploped ln  accident corrtrol, namely, deeariptian of w h a t  the p i l o t  cupd 

If CUlTWt l t  kCCidQt etatietiCI3, ZWelVeii during the  pact fire T a l a  
or so, are exaained it i e  found that they dealmoetly with evaluations of 
a t  ha0 happsned In tho  accident aa ouch. They give a fah-4 clwrr plo- 

an6 the liks, but they do not  characterize the . p r t l c u l s r  w y e  In which th., 
ture of the trend in d m e  of fatality, mount of InJury, damage to plans, 

accident happena. They do uot  gfve any hint  ae t o  t he  frequenoy, e i the r  
c-hg or static, of type of perf-ce vhloh prscsdon en acoi?lsnt. 



i 

r 









differsncb i n  character a8 the  deacriptione  beccnb more canplete. when 
only a two-mansupsr deecription waa available,  4 1 ~ p s r  cent NOM unidenti- 

depmxlsnt examiners that the f i l e  did not allow a deecriptian of what hap- 
fi'ed; that. is, them vao ent i re   agreemnt  in t h e m  41 per cent - in- 

ped. The accident was not  obJeutively  defined. Uhan t h e  end $our-., 
maneuver d e w r i p t i a m  worn available,  however, only 6 . p r  cent and 5 per 

' cent ,  roapsotivelj, WON entirely  unidentified.  Thie is, of couree, a ., 

great  reduction, and it mearm that the aocuracy has trememlouely improved., 

In the rcrmainder, however, 'the f o l l o a  prop&iona show a arked : 

vera unidentified. Thst is, it ya8 clenr that it vaa a stall, and that . 
In the two-meqver deehriptlone  again, 15 gqr cent of the   e ta l le  

$0 a l l  that ws clear .  Them waa no description of what h a p ~ n e d  before 
ehe etall. The axamlmna did  not know whether. i t  wan a turn stall or not. 
In the thmo-laaneumr deaoriptione on4 3 pbr cent were unidentifasd in 
toma of Canditlme  iasnsdiatelg preceding the eta l l .  . I t  is true,  hawev~r, ~. 

that 12 per cent in  the  four-msnouver cams were of that type, pronrpting 
the  conclunim that thore i a  not a very marked difference  in   reapsot   to  
ident i f icat ion of etalla which are unidentified. 08 to type. 

inge . 
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more 1ilreI.y t o  be pr iwte . l$ceneeae  and minor accident   cwee are 10.0s 
l ike ly  to b8 prirate  licensefie. ILigher gmae of l icense ad rider of 
hours o# experience being re lated,  thin I n  t o  be expsctt3.  SIxQ-.two per 
C e n t  of the serioua and fatal accident cases.he3.d p r i m t o  licenebs, 
v h e m a  only b per cent o r  the noma1 nor;'-eccident g m u ?  ~n California ' 
had a prlmto licsnee & only 32 per cent \of the casea Ln the aau@le arb0 
hsd e. minor accident were of  thLe g W e .  Similarly, none of the aorfoua 
anb fatal aocidonte are inst ructors ,  6 per cent of the ncrmal  non-aocident 
group and 10 per cent of thoee having minor acoiaente ham inetructor 

cent level or ocniidmlce. 
i i cemea .  Again the differances quoted here m signii?c6nt at t h s  1 per 

10 

loIncludes  "student, '' "BO~O". and the  like. 
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HCUle 

Acuity corrscted 
Acuity 

Acuity coprected 
lhopth perception 
b ~ c l e  imbabnca 
Color 
Multiple daisct 

Total 

?O 
2 
5 
1 
e 

* I. 

1 

100 



No defect 

Structural 

Ceneml eystem 
Bernie 

Caldiovaecular 
syphillie 
PBychiatrio 
Ep1lopey 

Total 1.163 100 

* J a m  than .5 gsr cant 
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11. M a  or FLYINQ ENQAQZD IN AT TIXE o? ACCIDENT (oh& ea& item applio8ble) : 
Day Btndent dud 0 Commendd 0 Other Speoialumaram (dwrlbe) .~ ~ - 
Night 0 Bfudent BOIO 0 Nonmmmsmlal 0 

. Lxd 0 Advanad tmining 0 GI program 0 

_ _  
. . 

x-c 0 Pilot &wk 0 _ _ _  ................... ...................................................... . 
Desvmepurpme of,ffl&t ..I_._-___._....-..... ......................................................................................... 
Were pilot and p.asengers equipped with parachutes? ............................................................................................ 

X WEATEBB Commar?~ (aheak ltams applioabls): 
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Rain ... C M h g  (feat) Dew point .................................. . 
Bleat Visibility (&) . Tempmature .......................... , 

Enow ........................ Wind vel&@ and dhotion .. . ' 
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1. C M  numtmr . (Make ... Model .x..____I 
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4. Owner's name and C U I ~  ._ 1- ~I 

5. Attaah sketohshowing might pathaandpoint d ~llipion .......................................... 1. ................................... 

~. 
...................................................................... 

~2 

... -. 
. i 

... 

................... . -  







' . 
, ,~ .~ 

'. 



T h  of D q  

Total &auul Pllot 

Eoure Iast gO.Rn$= 

GT*iMl 
Code0 

0 
1 
2 

RMsrical 

0 
1 
2 
3 
4 
5 
6 
7 
8 

Y 

1 
2 

4 
3 

I, 
2 

4 
3 

x 

. .  
I. 

\ r ': 

. .. . .! 



. 
2 
I 

k 
3 

5 
6 

5 
6 
7 
8 

0 

2 
L 

3 
4 

Ertsnt UJWy t o  Pilot 1 
2 
3 
4 



V i s l b i l i ~  Y 
0 

2 
1 

4 
3 

5 
6 
7 
,8 
n 

Ceiling Y 
0 

2 
1 

4 
3 

5 n 



Y 
0 

2 
1 

n 
3 

2 
' 3  

4 

0 
1 
2 
3 
I 
5 
6 
T 

0 
, 1  
2 
3 
h 

b 
5 

' 7  

X 1  
0 

x2 
x3 
Xk 
T 

.I 

Altltde 



. 

. O  

2 
1 

4 
3 

5 
6 
7 
8 

x2 
9 

a 
x4 
16 
r5 

x? 
x8 
x9 
x0 

'I2 
n 



D. ktacmts 

.. , 

0 
1 
2 
3 
4 
5 
6 
7 
8. 
Y 

3 
3 

3c 

3D 

P 
b 

4B 

4c 

40 





i 





.. , 

, . .; 

. 

.' 



i 



I . 1  

. .  
I .. . 



-99- 

, 





h 8 V .  ACC . 1 

Injury 4 - 0 

Pllot had no (IIuuBe for the l d k  of jwsnt d i s p h y u l  in npt returaina t o  
an area of knnown faVOAble veather along a llghtud airrap upon encounter- 
ing fw o d l t l m  at hla deatination, particularly with an unopemtlre 
ladlo rooelver. I@orance of the terraln and rw oonditiona in So. Cal. I s  
the mly pLauslble (~~outae. Pilot d w e  not hold an hot-nt  rating. 



Defect 0 Condition 0 

Altitude 2 

Implications 
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