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Dear Dr. Brimball:

Attached is A report entitled A St of Sericus ard Fatal
t Records During 1939 and by Raymond Frenzen and
Dean -B. 1L. s report is submitted by the Cammittee on
Avistion Peychology with the recommendation that 1t be included
in the series of Teclmical Reports igsued by the Division of
Research, Civil Aaronautics Administretion.

The study desoridbed in this report has practical implications
for the maintenance of agcidlent records and far their use in further-
ing flight safety. In addition, &s indicated in the Eitorjial Fore-
vord, the study has stimmlated research on the recognition and

avoidance of the insdvertent stsll, leading to specific recosmonda-

tions with respsct to the use of stall warning devices on private
airplanes. Flight safety is the major consideration in a number of
other current stulies which are being oonducted by the Comzitteo on
Aviation Psychology.

Cordially yours,

Moxrris 8. Viteles, Chairman
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EDITORIAL FOREWORD

The analysis of accident recordes described in this report represents
ane of a aeries of etudles, conducted under the auspices of the Committes = -
on Aviation Paychology, concerned with problems of inoreasing flight safety. . '
The findings of the study are of significance in relatim (a) to the devel- .’
opment of improved methode for recording and analy:ing accident data and - -~
(b) to the iaclation of factors pertinent to accident causation.

The study has also led dirsctly to e nusber of investigations of
me jor aignifioance for the reduction of aircraft accidents. Data on the et
incidence of light plane accidents associated with the inadvertent stall f—f
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led to a study of accuracy of recognition of the incipient atall. The find- Iy
inge of this study resulted in the recommendation that efficient stall warpm~ o
ing devices be included as standard light plane equimment.l Other studies = . i:
'growing cut of the analysis of accident data presented in this report in- . i
'clude an investigation of the relative importance of various sensory cues . . <j
in atall perception; an investigation of the consistency of astall recogni- T
tlon fram maneuver to msneuver and 1ta relation to other pilot characteris- e
tics, and an invegtigation of the baaic factors in the recognition and J*";:
avoldance of the stall by expert pilots. It is anticipated that findings R
from such studies will lead to reccamendations for revieions in the pilat . i
training ourriculum with the view of reducing the incidence of accidenta, - ~~ 7§
arising from inadvertent ctalls. ' ;o RE
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1Rulon, P. J. A etwdy of the Accuracy of recognition of the incipient L
atal]l in familiar and unfamiliar pianes. Washington, D. C. GAA Division g
of Research, Report No. Tk, November 1947. B
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SUMMARY

The official records indicatirg the causes of non-carrier acci-
dents, and related elsments of information pertaining to such accidents,
repragent a valuable gource of date for analysia as a btesis for auggest-
ing steps to be taken in initiating an accldent prevention program.
However, tHe value of this source of information is greatly reduced by
inadequacies in present ncn-air-carrier accident recording proceduree.

The major purpose of Lhila investigation has been the evaluation P
of accident reccrd files covsring 1163 accidents occurring during 1939 o«
and 1940. The requisite elemon%s of information which are available in 5 ¥
the present files, which ere available to a limited desgree only, and o
vhich are not avallable, are innicated. Suggestions are mede for improv-.
ing accident record procedures in crder that e complsie description of the
background of the accident may be obtained.

The major need 1s for development of proceduree which will resulit in
the collection of camparable Iinformatlon on all accidenta, partlicularly L
in terms of the nature of maneuvers immediately preceding the accident R ¢
{lesd maneuvers ), and in terms of other pertinent conditions surrounding R
the accident {environments)}. The inadequacy of procedures in which the -
.specific elemente of accident drte to be collested are left to the dis-
cretion of the investigator ig noted. This inmdequacy often results In
reatriction of information to those elsmsnts which ars most lmmediately
avallable, end, moreover, may lead to uncertainty es tc whether certaln
important background elements 3id not apply te the accident in questiom,
or were merely overlooked by the investigetor

In the course of the snalyeis, she high Incidence of stalls, parti
cularly froam turna, Immedist=ly preceding the crash, became evident. o
In the records analrzed, approrimetely 65 per cent of the private plang T
acuidents resulting in fatalities Invclved a stall; and more than half of :

such stalls followed impropor exescution of a turn at iow altitude. The A
implication of this fect wilth reepect to reviasione of the pilot training T
curricalum is diacussed . A3 ancther by -product of the principal etudy, . ok
coamparisons were maia between the sample of pilotsz in the CAA accident ,}g
records and & sample of pilota obtained during other research in Califor- g
nia. Differencea arong pilots having acciderts, and accident-free pllots, SEg
are discussed, in terms of slzwents of information periaining to pllot EL
history, such as oxperience amnl age. ‘ : ' . . jﬁﬁ}
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. as nearly as rracticable to that pmsemad oy’ the mtimal Aﬁmm -

| mittee for Aeronsutics in thelr report #57€. The Safety Bureau metihdd R

.- follows the bagic principles outlined imn tvhis-report and these bhamic

‘v - principles include a seperation of the functions of investigation and’
- amalysls. Investigators are left salmost entlrely free in the accumula-

b

tion of materiala and objectivity of classification entries in the pro-
cess of analysis. Though this brings about a consistency and uniformity.

" of basic breskiowne from which statistical data are derived, the 81141ty

anl the pertinence of the final rosulta are left doubtful.

The beat substantiation of the sterility of tabulations arising from
this procedure may be found in an examination of a relsase on accidents.

'For example, 1t was apparent from inppection of the figures in & release,

deted Merch 15, 1943, covering accidents which occurred during 1941 that
the tables devote themselves meinly to an enalysis of age in relation to
cortain other obJjective factors appeering in the lnvestlgation reporta s
such as "total number of hours flown at time of last accident,” "number
of previous accidents in pilot'e axperience,"” "certification,” "type of
flying,"” "amovnt of injury," eto. Nc attention ie devoted to the more

' ‘subtle considerations of maneuvers which lead to an accident, expsriences.

vhich surrounded the pilot apart from fiying at the time of accident, orig-
inal intent of pilot at time of take-nff, medical history, important aoral
history, and the like.

The reason for such amiseion 1&, of course, cbvious because when ele-

‘ ments of this type occur in the files they are sporadic. They are not

directly required and the investigator may use his own jJudgment 1f and

when to use them. Weather conditicns, lead maneuversl ard slements of the
environment® are present in only limited form. Separation of elemsnts in
the code developed in this Investigation -into elements which are usually
available in the files, elaments Which are available in limited form only,
and elements which are not avellable at ell, is made later in this repart.

A muccinct exhibit of the typs of investigation made- and the analytic

factors which grow from it may be fourd in Appsndix B. This appendix con-
tains the Non-Air-Carrier Aircraft Accident Report and the Non-Air-Cerrier
Accident Analysis Sheet. It 1e clear from a comparison of these that such
congistency as ig cbtained in reporting is a function of arbitrery rulss
developed by the analyst. Raference tc the accident reports regularly
issued makes jt clear that the result usually i1a to leave matters out of
the analysis wvhi.h are not cbjectively stated in the investigation.

A quotation from a manual deacribing the method of aircraft accident.
annlysis may be in order to indicete that this unfortunate result has its

L

1befined here ae being the mhaneuvers nearest to the acoldent.

2#g)emonts of the envircoment” 1s defined as concomitant circumstances

vhich have a bearing an the accident and which are pnot included under

- “weather,” "attitude of plane,” or "pilot." Examples of elements of the
environment are “instrment flying,” "ruming intc mountain,” “engine fail-
ure,” stc.
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A 'STUDY OF SERIOUS AND PATAL ACCIDENY RECORDS
., DURING 1939 and 1940 .

INTRODUCTION

. The .neidant study investigated natsriala on £ile with the Civid
Asronautics Board regarding avcident cases in 1939, 1940, and a very -
suall mumber of cases at the early beginning of 1941, The purposes of .
the study whep 1t was undertaken were: :

1. To develop suggestlons for revision.of the pllot
training currioulum.

- 2, To establish definltions of types of accident snd rﬁiiabla

froquencies of thesa types togeiher with thelir relation to
other oonditions on recard,

3. To provide = prectical; validated routine for aooumulating
and maintaining sooldent records.

In the developuert of the first of these purposes difficultlea were ; -
entountered which cacurred because insu’ficlent progress had been made - .
in the past in respent to the other two. The manner of Investigetion and™
analyels employed bty the Safety Bureau were such that original msterials
were neither eanplete nor obhjective.

- The 1163 files whish wsre exmmined sontalned a miasellaneous arr i
of materials., Thess included such items as newspaper repcrts, letters ﬂ#ﬁﬂ.é&
witneases, reported testimony by witneszse, statements by friends and r&1QMﬂ’;“
tives of the viotims, exsmination by ncoredited agents, statement of the ';‘ v:f'
pilot when the agcident was not fstel, asd susmmeries made by tha Civil
Asronautlics Board suthoritles. The evlidsnoe mwaa cften vegue snd sometimes -
conflicting, ‘The most satisfactory flles, from the polnt of view of ”p:fn
statlsticsl snalysis wers those nhere wiinessses who ere themsslves pllols 't
wers available, Thesé, however. ars mainly the aroldents which ocour at K
or near nirrialdac

HISTORY OF WEIFODS' CORRENTLY USED

The history of the maibnds used, lu itself, ascoumia for their prencJ; -
ent wtatus snd lmplies the nzed for revisicn whioh should bs implemented -
by this report. Since the main sonzlusions natted by ihe investligation
were in respeot tc the kinda of reviaslion whish sra neoded 1n ecoldout :

" reportis, in order to malke true etstieticsl eralywis posalile, it becomes
necessary to desoribe in genoral the heaiground and the prceent stotus of .
proaoduros used

The methoed of ajraraft agoldant, anslysis nnad by the Acaident Analyw §
sis Division of the Civil jercmnautics Board's Safety Burean te patternsd
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. sams file were discussed by the membera of the tean in conference with

The procsdurcs ‘noctasaifying an! o Qiar Tha meuseial in bhe ‘éﬁci*—“:"l‘
dent record files were as follcdc:  iths Jeracwel sngogsl in codlng and 0
cianslfying the «oaident vsrorda were voorouny Ty indocbrinstss o the
srctedures to be smelorsd . The codes ag ussd tre preseunbts’ in Appendix N
U oand the coding Inctractions ere proessated o Appendiy D The wooring N
agents worked in teama of ¢ After the trairdung peiriod, the treams of -
scoring agents began vork on coding the accijent recerds from the files.
Fach individual on = foem gromined and coded a series of records. The
colings accompiighed were reviewed by a superviscr, and then tho asriles

0? Pllsa were exchanged betwsen the two nembers of the teams .3

Any dieagrecments which occurrse: in tine indevendent coding of the

the suporviaof. In the courea of theze zonferences deciplons were made . wE
&8 to iae proper coding of various olaments in the records amd full agree- = %
ment between the i{ndividual coding agenis was therefore attained through - T
collusion., The purpose of thias procedure was to arrive at a gingle deter-
mination thirrough s cooperative procses.

Accident Record Needs. One of the principal problams was to make the
code elements mutually exclusive and collectively exhaustive. Another im-
portant problem was to select codes and train operators so that objectivity !
could be satablished. These two nroblems were attacked simuyltaneouwsly and
8 finished cole accepted cnly after sgreament between operators working

’independently hed bteen esteblished. Thers was not perfect objectivity for
all items in the accepted code, but the limitationa of each elament were
ascertained. -Constant changes were rade in procedure, and final valida-
tion of the perponsl elemsnte depend mainly vpon differences between acci-
dent capea and & normal sampling evaluated in terms of probabllity. Thosa
aspects of the code which deal with maneuvers which precede an accldent .
{called Lead Maneuvers}! were the most d:fficuit elements in thims respect.

Constant vomparison hetweon coders show independence of coding from
the individual talents of obaervers and indicate that segments of the ma-
teriale lead to ihe same conclusions which were reached from other segmenta.
However, changes in procedure and some Infregquent occurrence of important
elementa maire satlsfactory statistical proof impoessible. New double appli-
catlan to another thousand cases would he neconsa.ry.l‘ It 18 belleved thet
comparisons to normel, using the code as developed, are a better justifioca-

~tion of the proscasiure.

3During the training procedures sach file was coded by at leaat two
exeminers and confserences were always held. After the training period,
which laested until the first 20C files hed been coded, double coding con-
tinued but conferences wers not held unless there was disagreement, and ;
then only on the points of dieagreement. :

;

I‘The term “double spplisation® refers to the procedure just dssaribed
vhich involvas indapendent coding of records by two "agents® followed by
oongulietion betwsen the “mgonis® on peinte of disagroement.




, & slear, methodrlogicel concapt. This 1e the comcept that

vrigin e
che in7astiguhor shkceuld be free to find vhatever he can and that objec-

o ttwa ciaaaificatimi of itewte enter inin the picture only when the ml"
¥vh =asiavg tha data gubmitfed to bhim:

"Experience has shown that the work of accident study and
pravention can bs handled most effectively and efficiently
vhen the functions of investigation and analysis are sepa- - b
rated. This leaves inveatigators free to dsvote their

highly Apecialized training and background to investigation.
Thelr material is turnsd over to a group of trained accident
analyste (all pilots who utilize it %o the greatest advan-

tage by virtus of thelr kmowledge of classifications, rules,
interpretations, anl policy. This brings about a consistency
and uniformity of basic breakicwns from which statistical

data are derived and special studies are made. Thua mccuracy
and validity of final results are agsured.”

It muat be admitted that there is o clear acceptance of an cbiigation

to represent causal factora. Space 1g provided 1n the forms fox & brief
-description of the accident This description is important to the Bafety
Burssu since theoratically it permite the development of specialized atu-
dies which focus upon particular sltuations. Eowever, in actual practice
the procedwre employed resulia in confining the listed factors to a mini- =
mua and it doea not gain tho additional detail which is contemplated in -
the general description. In prectical application the listed factors are
the only cnes which are pufficlently obJjective and uniform to be used for
purposes of statisiical treatment. The dsscription of the accident is
often highly subjective in charecter. {me sericus limitation is that the

types of evidence used are slways those that are moat immediately available 5
and the forms 40 not even provide a recoxrd of why certain typves of evidance -

ars not avaliable, 1.s.  whoiher they ats missing bevause thay are not
partlnent or begause thoy vould uct s obtained. . -

AN ARALYSIS (F ACCIDENT RECORD PRCCEDURES

Coding Problems

Ubvlously, the limitations of the material which make 3t difficult for -
the apaiysts in the Safety Burean were encountered by this study also. To
neet, as far &a poasible, the cbjective of providing & practical and vali-
dated routine for accidsnt resords, it becams important firat Lo claselfy

aspects of investigation materiais which should e avaljabls into thope that - . .%

are usually avallable, thoss that are available osnly to a limited extent,
ard those thet ares not awiiables at all., G the besis of thia analyele,

the devslopment of & series ¢i principles which folliow from the shortcanings

in the material will guide » reconsilructicn of the investigstlon scheduls.
Chvioualy this recenatyructs: schedula can only bs accepied by the Sefely
Bureau when the fundemants]l phil osorhy aof Treedom cn the investigation side

" ie dlscerded.
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fulress of recards. In the interssta of the two latter, close scrutiny -
was given to the elements available and conclusions were drewn in respect
to elements which vere emntirely miesing from the files. The purpoas was
to develop aspecte which can be used immediately after an accident in ob-
taining pertinent information swrrounding the accident. When these as-
pects obtain, the following wvalues accrue:

AT T '.\'.“ e L, . ll,*‘-"l.'j'l;",. FiR= R
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iy Claasification of Materials in Accident Reserda
o ] . o
1%,, As stated at the beginning of this report, the study bad three pur-
E poses. The first »f these 1is intended tc reflect upon the training curri-
£ cujum and the other twg are intended to promote the reliability and use-

1. They will operate as a check list so that each aspect Is given
conaideratian in respect to sech accident. This is necessary
to force investigators' attention to each detail.

2. They will be so formulated that they fqroe an objective _.
Judgment {by obJjective is meant a judgment which would be '
the eame independent of which investigator makes 1t).

3. They will include the possidility of registering the fact
that the information is not avallable or that it has doubt-
ful validity amd by so doing will make the recard more

N : complete since absence of & factor now must be interpreted

e as either that the informmtion wasg not available or that it

wag overlooked,

El k. Poasible sources of evidence will be listed and the investi-
B gator will check sources umed.

5. DBecause the records will all have the same inforsation,
gathered in the same manner, statistica.l tabulation will be
greatly facilitated.

6. Personsl involvement will be orystalired in terms of its
minutiae and not as & vagus percentage assigned as an un- -
obJective rating.

]

ﬂ}i : The first step towards outlining rervisioms in the acoident record pro-
e cedures in accordance with these desirable objectivea was to classify the
P materials which have been objectified by means of the code {Appendix C)
. together with its detajled instructions (Appendix D). The available ele-
é ments have been grouped into four classes of accureoy. .
};,. Table 1 includes elements in the code which seem to be readlly avail-
Bt abls and can be used as they are found in the files, These, therefore, ,
i are elements which may be used ~n the record in very much the same form as '
e they now are. Kumber of undeturmined cages 1o given in the table. tl'l:uur
% " are obviously negligible except perhaps for "visibility" and “ceiling”
£ end they certeinly can be eesily improved through develapment of obhdeke
? sheet procedures: .
o .
W . e
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Coding inmirasticus ahish wars Joveloped and which may be found im
: Appondix D, represent important olemsuls nontridutiog ta objestiviiy und
should ba 2 basis for ibn Jdavelopmant of a etiir fork of record sipir
- t%u;ﬁan be used mush beiler i swwce than in the prosssa of evaluniicn
b - .‘,‘, -

Procedure in the Accident Study

1. Development of a coding method by the experimental conplderation - -
of 200 accidents. The coding procedures chosen by double applications
provided grounds to expsct cbjectivity. The goals 1n the comstructicn of
these codes were first, to obtain meaningful aspects of accident which L
might have a bearing upon curriculum revision, and, gecond, to defins thesp -
in such a mamner that the same regults wonld be necured from any given ac- !
cident folder, no matter which of our operatives was evaluating it.

2. Double application of this coding to other sets of 100 accident
folderns. This double application wms made in order to provide the neces-
sary evidencs for determination of odbJeotivity. Calculation of objectivi- '
ties showed, in general, satisfactory coding but left insufficient evidence
on infrequeant but important slenenta.

3. Copsultation with experts in respsct to the code. This atep was
required in order to provide the necessary revisions both in terms of use- .~
fulness of the coding 1texs and improvement of objectivity, when necessary. .. ...
It 1e to be noted that these revisions must be msde in the light of posaible . =i
interrelations and it has been Toumd advisable to comsult in respect to o
these revisione only vhen defined materials were on hand to illuetrate tho . .
types of interrelation which will be available. This provided another reasofy
for trial aml error abjectivity determinations.

© 4. Application of-the code Lo 1163 accidents cbtaining twe sepzrate
* codinga for all items which have not been shown to be sntirely ob,%,tiw. o
This 1s, of oourse, the main evaluation of materials toward whic e pre— . -:
vious steps were dirscted. At this stage conferences were held on all dis-
agrooments (two coders and one supervisor) so that the final resulte may be - 7%
considered singls determination. Tho true objectivity of the code still Y O
needs to be evaluanted. ZExamples of forms employed in the coding procedure Uk
are presentsd in Appendix E. : ‘ e o4

*

5. Calculation of the frequoncisze of psrsonal characteristics, met-
ting of the acoident, manouvers preceding the cccident, environmental com-
plications and outcome. Thoese have been punchsd and gorts have been made.
2}]1 elements have been distributed. It was considered particulsarly deair-
atle to etate the relative frequency of the mansuvers leading to stalls '
and spins and tllmao are reported in another section of this report.

€. Study of the importance of factors of the accident complex. This
involves the comparison of characteristics of the pilots having scoidenta
; with a random sample. The Civil Aercpautics Administration has conducted
o a survey among & random sermpls of Celifornia pilote and these furmish th
. necesgsary. comparative data. .
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fable = includes eramaents in the code whivh are sometimes available
and spometimes not, and vhich can be greatly improved. Number undetermined
1 given. and 1% ie evident that the number oF slements in the code, under
the several cetegories which remain "undetermined,” is too large. These
undevermined ceses mean literally that the file is uncammunicative In
tals respect.

Table 3 includes elements in the code which are now available dbut
are of doubtful value in the form they now have and must be improved even
though this involvea some experimental practicaa. The table gives reasons
for relection.

" Table 4 includes elements which are not now available in the flles -
but which should be considered since a true analysis of accidents can
never be made without them,

Interpretation of Elements in the Cods. In Table 1 is presented a list
of elements which now soem satisfactory. The degree of satisfaction, how-
ever, must bs judged In terms of Tables la-13a, inclusive, in Appdndix A,
gince the individual differences registered are indicated in these t-nblu.
{Place of accident and date of accident have not bean so tabled becanse .
these d{etributione are obviously objective and depend upon a large number
of cases for astatietical meaning.) ) .

Table 2 lista the elments 'Hhich can 'bo greatly improved. It is appa-
rent by viewing the mumber of records which were undetermined in reapect to
esach of the aspects as listed in this table why improvemsnt in most of the
‘elements would be merited.

For example, in the case of pilot hours in the last 90 days, there is
the additional limitation that reliance ie placed on the pllot's own record
and there is eovidence that such records are not always trustworthy. GESame
method of obtaining hours within the laat 90 days should be devised vhich
has more crod:lta.bilitw

In the case of altitude the difficulty is that in most cases tho sati~
matea are frankly guesses. It seems possible that some method can be de-
viaed for estimmting the altitude in terms of the resulta of the accident
and in terms of objectified evaluation of comment. Just how this shall be
done 1s not clear, but certainly an improvement is sseential.

In the cage of both lead maneuvers and environment, the results should
be interpreted with the full knowledge that at least three mansuvers and tio
environmants ere neceasary in ormder to gain creditabls resulte,as axphimd
in a later section of this report.

It i recommended that all slements in Table 2 be revised in such a
manner that full records will be cbtained. This, of course, inclules the
opportunity for registering the impossibility of getting information. It
caimot be too often repeated, however, that the possibility of such a regis-
trutlon 1e a different matter from leaving it to the alertness of the inves-
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ELEMENTS IN THE CODE WHICH NOW ARE AVAILABLE
. IN THE FILES

.
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{Total files examined 1163}
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Date of accident
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gw tigetors whether or not ts consider a given asvect. "he list of elements
B ghovld operets sg a chock iiet and Jn every cocw pome, response should be
8 registered, even though thia only ig en essurence that no evidence is
g availeble. ‘
'%-%-_I; = |
5;}: Table 3 presents the elements which ers usually recorded but vhere
T the manner of recording is such as to throw considerable doubt upon the
jgf} value of the recordsg. BEyamination of this table irdicates that:
f' 1. "Potal hours of ths pilo‘t” goans to be untrustworthy.
iFa
}f{ 2. Clase of pilot is very confusing for three reasons. Shifts -
17; : back and forth between private apd commerciasl or even student
o8 and private are frequent. "Commercial” and "limited commercial” ’
w1 mean different things at different times. "Solo" and "student”
i have changed their meaning within racent years. In general
w novices are inadequately described. '
s 3. Time of day is not described in enough detail. This cen be
g sesn fram the limitations of the code where only three classes
% vere obJectively possible. It may be that no greater refine-
iy zent 1a necessery, in which cdss this elemsnt would revert from
& Table 3 to Table 1.

§ In Table 4 im presented a liet of elements which ere not svailable in

e
£

SRRk
T
:

o™ g
Py A
R

]
e

w,
it

ol H
2V ot e
Bl R,
FoERTy

Mete, 4o
P, o

B
R
n

e
T LR

Ao,
-~

4,

AL,

g
\

o

ol
AR
e i

e

¥
L

S

AT g
K ST

the T1les but which sesm to be candidates for consideratlon in isolating
factors limportant in accldent causation.

As a result of the analysis discussed in this section the specific
elemonte of informntion necemsary for an accurate description of -the per-
tivent factora surrounding en eccident situation have been ocutlined. The
insdequacies of tha present record procedurea also have been presented.

 (ne element , however, has not been discussed in dstail, namely, "lead

mansuvers.” Thip problem will be discussed in the following section.

ARALYSIS OF IMPORTAICE OF LEAD MANEUVERS

Thie pection deals with one particular difficulty (in eddition to
thoze treated in the previous section) which muat be overcome before it is
pos3ible to develop an objective and wvalidated statistical routine to be
employed in accident control, namely, description of what the pilot and
the plene are doing Just previcus to the accldent.

It current accident statistics, recelved during the past five years
or 8o, are examined 1t is found that they deal moatly with evaluations of
what has happoned in the accident as such. They give a fairly clear pic-

tura of the trend in degree of fatality, emount of injury, damage to plane, -
ani the like, but they 80 not characterize the particular ways in vhich the,

accident happens. They do not give any hint as to the frequency, either
changing or static, of type of perfcrmance vhich precedes an acoident.

—_ ﬁ-'-“:‘ifr



_ TABLE 2

—

ELEMENTS IN TEE CODE WUICK NOW ARE AVATLABLE
BUF IN VERY LIMITED FORM

: (Total files exemined 1163)

Humber
Undeter-
* mined
Peraonal ‘ , : ' i
i Hours last 9C days (pilot) 202
Houra since overhauled 307
Total houra . 113
. Conditions ]
- Wind ' 123
. Other limiting conditions Q20

Altitude : kb

Lead Mansuvers® ‘
First L2
Secand kog
Third . 649

' Pourth 991 N

Enviroament

Firat 31k
’ ' ) Becond 871
o Third ' 1099

Bank angle 534 .

*Firgt is nearest to acocident.

R L
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. Competent safety comtrol and useful change of eddcatlonal procedurss
can only be inaugureted if it is first known just what initlates the acol-
dent. Of ocourse thils does not nean knowing this in the senmse of serody-
nanic theory or tho exect procedures that are involved, but rather, kmow-
~ ing 1t statistically so that quantitative svaluations way be maje of pro-
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An previously noted, the files which were examined in this study ) R
contained a migcellany of materials, newspaper reports, letters fram wit- e
nesses, reported tentimony by witnessen, statements by friends and rela-
tives of the viotim, ezxaminations by accredited agents, statement of the
4. 7 pilot vhen . the accident was.not fatal, and summaries mdo by the 01111
w24 . Aeropneutice Board a.uthoritiea.

&, .
i
kA

ad

A

A description of t.he intent of the pilot and the attitude of the
plane 1s rerely found. Evidencs on these points, wvhen it does appear,
e ia often vague and sometimes conflicting. However, the files do wary in
L terms of their adaptability to statistical evalumation. There may be merely

a gtatement that the pilot was flying atraight and level, and then a de-
ecription of the cresh, with nothing intervening between those two ptate-
ments anywhere in the file, and, again, there may be a vary complete and
accurute recard of Just'what happenad in sequence, so that, for instance,
e complete story is avallable from the time the pilot was waring goodbye
over a house which he had vimited, to hip climb, to tho stall, and to the
crash Intc 1 water tower.
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The method employed to study possible sclutions of this problem was
that of cbtaining jJudgments of what are referred to as "lead maneuvers.”
Thia term 1¢ Intended to descridbe mmnenvers which precede an aocident. P
One of the first oxperimental problems was to determine hov meny such lead
mansuvers should be cbtalnmed or how far before the accident there should be
information. From the point of view of resording, 1t was desireble that a
form be developed by which there would be an opportunity to register a given
nuxber of lead maneuvers and to regleter also where information in reapect
to them 1o not availsble.

In 21k cases out of 1,124 studied in this respect, the accident occurred
during taxsing before take-off. For these, obvicusly, one lead maneuver is
the complete plcture. Excluding thes‘a , the following results were cobtained:

i | E
Evidence om:

Cne manscuver only . 180 20

) Two maneuversa 218 2h

SN _ Three maneuvers 341 . 36
S _ Four maneuvers 172 20 :
%:L | _ Total 911 100 ;
N The importance of these figures depends upon the belief that most ao- "
B cidonts are not really described until three or more maneuvers vhich preceded
i the crash are known. This belief arises from the differences in acoident ‘
S . L
FRavE . . ‘ - B .
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TABLE 3

ELIMENTS IN THE CODE WHICH ARE AVAIIADLE o
BOT OF DOUBTPUL VALUE IN FRESENT FORM
(Total files oxamined 1163) =,f.
w..t.r' _,.-.:';, )
Personal . i
Total hours (pilot) ko Untrustworthy
Class of pilot L Novices differently et
degoribed
Conditions K oy
™ne of day - 1 Not available excspt )
day, evening, and wi
. hight T
TABLE 4 i
RLEMENTS NOT AVAILABLIY IN TH_E‘F]I.!B : \EL
. B
" Medical history S
Imsdiate moral history {defined as insurance campanies 5

define 1t}
" Insurence data
Insurance policies
Fatigue, worry, amxlety, disappointment and anger
Training (school, type and time)
CFT and WIS training
War experiencs
Principel kind of flying
Previous violations
Annual flying time
Ownership of plane flown
Typea of plane flowm
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It is apparent that the unidentificd accidents wsre reduced from %6 per
cént to 9 psr cent where three maneuvers were used instead of two, and
thet the turn stalls, as & proportion of all serious accidents, increased
from 9 por cent to 54 per cent. It doee not sosm reascnable to Assume
that turn stalls are eapler to describe. Therefore noted presence must
bes due to additional clarity of desorliption. Thoere is very little change
between the throe-mansuver descripticus and the four-maneuver cnes. The
conclusion from these figures 1a that the forms must be drewn in such a
manner that obmervera will record at least three manouvers preceding the
accident, whenever possible and explain vhy it is not possible vhen that
18 the cass. It would be possible then to identify tyres, make better julg-
zents ebout persomnel responsibility, take preventive muros, and affect
educational proceduras.

COMPARISOR OF SERIQOUS ARD FATAL ACCIDENI'S 1IN 1939 ARD 1940
WITH A RANDOM SAMFLE OF LISTED PILOTS IN CALIFORHNIA

In the interests of the research division of the Civil Aeronautics
Adminietration e survey was conducted during the spring of 1947 among 1,481
Pllots located and interviewed from a list of 3,000 seleoted at random rron
the total 1list of California Pilots:? Three hundred and oiahty-ﬁ.n of the
total list were eliminated for legitimate reascns, such as Arsed Services,
death, hospitalization, etc., and the other 1,13k could not be located.

For various reasons the bias, though present, 1s Judged to be in the direc-
tion of pilota who heve terminated their flying experience. However this
mey be, the 1,481 do represent at present the beat random sample of current
cortificated pilote.

Among the gqueaticnnalre materiale wore varicus aspects of experience
believed to have a relation to accident proneness. In the report on the
California study comparison ia made between pilots having had accidents
_ with those who have not had accidents. (In so far as the California sample
1s concerned these, of course, are not fatal accidents and rarely are serl-
ous accildents.) Relationships are determined in respesct to the following
charscteriagtica: '

Anount of flylng sxperience

Flying for business reascns

Baving a.certificate higher in grade than private

langth of time since first receiving civilian pilot rating

Ovning & plane

Furthest distance frcm hame alrpart (civilian flying on];)

Total distance from home alrport in trips 100 miles or over
Having sometime made an emergency landing.

5Actua.11: the list ws taken from all pilots vhose names begin with
the lotters A to L, inolumsive.
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description when there aré data on two, three, and four maneuvers, respec- .. ;’»
tively. For the purpose of thie analysis the one-maneuver deacription SR
may be neglected entirely since; apart from take-off taxling, over half

of these are collisions and, obviously, when i1t 1s & collision, the- one-
meneuver description is often entirely adequate. The "cutcome" code,

usually, clears up such one-mansuver listings. " '

In the remainder, however, t.he following proportions show & marked
differsnce in character as the deascriptions became more camplete. When
only a two-maneuver description was availeble, 41 per cent were unidenti-
fied; that is, there waa entire sgrsement in these 4l per cent among in-
dependent examiners that the file did not allow a description of what hap~ .
pened. The accident was not objectively defined. When three and four- - - -
maneuver descriptions were avallable, however, only 6 per cent and 5 per
‘cent, respectively, were entirely unidentified. This 1s, of course, & .
great reduction, and it means that the accuracy has tremendously improvea .

In the two-maneuver desdriptions again, 15 per cent of the stalls
wore unidentified. That is, it was clear that it was a stall, and tkat
is all that was clear. There was no description of what happened before
the stall. The examiners 4id not know whether it was a turn stall or not.
In the three-maneuver descriptions only 3 per cent were unidentifled in r
torms of conditione 1mmediately preceding the atall. . It is true, hovever, . - R
that 12 per cent in the four-mancuver ceses were of that typs, prompting in
the conclusion that there is not & wvery marked difference in respect to
identification of stalls whioch are uniidentified ze to type.

It ie important to note, howaver, that when there is a large amount
of material, unidentified for primary classification, it makee a difference
in the conolusion regarding the percentage of accidents -- fatal and serious - 7
~ accidents -- that are turn stalla. In the two-maneuver data, 9 per cent R
wvere recorded as turn stallas and 22 per cent wers reacorded as other stalls; -
in the three-meneuver materials, 54 per cent were recorded as turn stalls, .
and 28 per oent as other stalls; and in the four-maneuver data, L5 per cenmt
were recorded ag turn stalls and 20 per cent as other stalls. It follows
that conclusions as to the type of accidents that occur depend upon hov
mADY mansuvers ars. roecorded. .

It 18 admitted that no matter what is done.in the way of a recording
device, there still wlll be two-maneuver recordings theat are insufficient

because there still will be cccasions where thore is not adequate evidence, 'f:?
but this ptate of affairs should be cleariy recorded. From the point of T‘
view of atatistical handling it would clarify the queations if only the data = . Y
vhere enocugh lead maneuvers are known are andlyzed. N
H —: .:&

An examination of. the data does show that in many cases evidence was T ij
avalleble but not recorded. It was clear from the way that the evidence o
b

waps prepeénted that the information was known but not included -in the t‘ind-
inge. .
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ACE DISTRIBUTION OF SERIOUS AND FATAL ACCIDENTS ARD OF FATAL mm
COMPARED WITH CALTFORUIA SAMPLE

»

CAA Semple .
Bsrious _ Total Civilian
end Fatal Fatal Filots in Cali-
Accidents Accidenta fornia Study
(11563) (347 )] . 127
Age . % % %
Tnder 20 11 10 3.
21-25 30 27 20
26-30 a1 - 24 34
31-39 30 31 il
40 and evove 8 8 12
Tnknown ° 0 ' »
Total 100 100 100
#Tana than .5 per cent
':’ T 7the younger group than In the older one. Ir addition to the other limite-

- tiona it wes assumed that the age dimtribution of Pilote in 1939 and 1940
-wes llke the age dlstribution in California at the tims of the sample.

The reason that no age ccmperison Detween those having accidents and’
~+those not baving accidents was made in the Californie atuwly ¥as beonuse

' - the expoesure of the ydunger group is so much less than the exposure of

the clder coe that any frequency of minor accidenta Lecomes unimportant.

L This makes the youth of the pilots heving serious and fatal accideuts

- more important than it would othesrwige be.

Comparison, in terms of flight expsrience, betwesn the sample from the
CAA record Iiles and the California samplse proved diffiocult. This 4Aiffi-

R ' culty resulted fram the fact that for the CAA sumple rocords were available
i 0 in-torms of houra flown during the last S0 days; whersas for the Califarnie.

N w“ut%\wmﬁg‘

7
#
B

pample data were available cnly Iin berms of hours flown during the laat 30
days, and in terms of an estimate of the avermge mmber of kours flown per
month. {Thess figures were cbtained through interviews with pllots.} Thers-
fore, in camparing the California sample with the CAA record sample the
"sverage monthly hours” for subjects in the Californie sample was multiplied
by 3 in order thet a figure comparable to the “"number of hours in the last
90 days™ amilable from the CAA record mample sould be cbtained. The fig-

" ures for the California sample glven in Table 6 are based an three times

" the average monthly hours.

. .
A comparipon 6f hours in the lest 90 days of cages having aerious and
fatal accidents with three times the average monthly fiying of those Dpilots
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The results of the analysis of dats collscted in the California
study camot be covered in this repdrt.® Howevar, certain comparisons
can be made betwveen data collected from the CAA files and some of the
data from the California study. It was felt that such comperison might
give aome oonception of how pllots having such accidents ars different
fram pllots in general. It is true that these pilots are Califormia pi-
lots only and that that may muake them.distinot in certain ways and it is
true also that the unavoidable sample bizs may have had some limiting
effect. It ia felt, however, that a comparison urits attention.?

Unfartumately many of the elements cited above are not available in’
the study of accident records because the files were Inadequate. It ig
possible, however, to compere the group of records from the CAA files
wvith the California sample in respect to experience, class of pilot, and '
age. In the casec of age, a comparigon is made with the total Gclirornia A
oivilian sample. Thia i3 reduced from 1,471 to 1,274 because the remainder
have done military flying only, except for the period of instrwetion. .In @
the case of experience and class of pilots, separate comperison is made
with thoee in the Californis study who have had scme accidents and those
wvho have not. The accident cases in the California study are, of course, - .~
" nearly all cases of pilots with minor and not major accident experience.

The camparison of age (Table 5) shows that the California atudy has
significantly fewsr younger pilots and significantly more older cnes thaa
do the records investigated here. Forty-one per cent of the serious and -
fatal accidents together and 37 per cent of the fatal accidents alone were
wvith pilota 25 and under. Only 23 per cent of the total California auple
includes pilote 25 and under. Thess differences are significant at the
1 per cent level of confidence and the average age differsnces are also
significant at the 1 per cent level.® Materials in the report on the Cal- -
ifornis study indicate that if pilote who fly often are used for camparizon,’ ox
and if the group vho have discontinued flying is aubtmtod, this porccmbngr e
of young pilote in the California sample goee even lower. It was concluded) - o
therefore, that the liability to serious and fatal accidents is greatsr in. i

6mie California study was not conducted under the auspices of the Gcn— B
mittee on Aviation Pgychology.

TComparison of the California saxple and the seaplo from the CAA rocdrdt; X
could be considered partiouldarly suspeot in terms of "age"; sinve the mecﬁ RPN
of the war and the training of & great nusber of young men as pilots might -
be expected to lower the age level of the California paaple, collected in
1947, as compared to the sample from the CAA records, which covered 1939
to 19%1. Howsver, for purposes of the comparisons in thig repart, tie EW
pilote in the California sample with civilien licenses who had amod aory~
ice flying only, were excluded from the distridbutions. It is concluded,
therefore, that tlie age of the Californie sample is not aignmcantl,y af~
fected by the inclusion of veterans. , ]

Bactunn',r the probabllity of the groups belanging tc the same univnrse m
i3 leas than .000.¢ :
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- - TABLE 7

KA -

% TOTAL HOURS OP CASES HAVING SERIOUS AND FATAL

anE ACCIDENTS COMPARED WITH CALIPORNIA SAMPLE

e :

”‘; CAA Sample -Gelifornla Szmple

s Serious

' and Fatal No Minor

gt Hours* % % %

R

5 1~100 32 7n 21

ol 101-200 20 2. 16

¥ 201~ 300 20 n n

it 301-400 5 7 . 6

i " 401 and over 16 28 A3

£ Ko experience 17 2 . 3

e _

“f,: Total 100 100 "0

P *For the CAA sample, "Hours® refer to mumber of hours during

:‘g&?ﬁ', last 90 days. For the California sample, the ocomparabls fig-

ure is based on three times the cverage hours flown per month,
s{gﬂ )

PR ious and fatal mccidents, und 31 per tent of the Californis no~acoidant
B group are acoredited with between 1 and 100 hours. Only 21 per aent of
j;f& the minor-accident group in Celifornia have so little experience.
fo As noted previously the no-expsrience oategory is not likely to occur -
};ﬁf} when licensed pilote only are questlonsd. Neverthaless it must be taken
%74 into conslderation for the other group since it adds to the toll from inex-
NI perienced fliers. The percentagess having 400 or more hours to their eredit
sy are 16, 28, and 43 when the groups are arranged Irom the seriocus and fatal
L acoldents through the normal to the minor accldents. All of thess differ-
O ences in distribution are, of course, significant to the 1 per cent level
e of confidence, Average differences have bsen tested also snd these are alg~
Z% 7 nlficent %0 a 1 per cent level of confidenve.? The conclusion can be drewn
S that inexperienved pllots are mors likely to have seriocus and fatal asoi-
. dents and less likely to have minor accldents. The reason they are leas

1likely to have xlpor sccidents ia, of course, because they have not scoumulated
enough sxposure to encounter what nay be considered an ipsvitable result,

bo-parimnftho same groups in respect to olass of pilot indiocates
a oorrelated finding (Table 8);. Serious and fatal socidsnt cases are much

e 9Actuo.lly the probability of the groups belonging to the ssme universe
Ej:"-ﬁ 18 1.'. tlh.n c@o
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HOURS TN LAST NINETY DAYS OF CASES HAVING SERIOUS AND PATAL S
ACCIDERTS COMPARED WITH A COMPARABLE MEASURE ON CALIFORNIA R

2
~ GAM Semcle Galifornia Sewols i
Serious : tk
and Fatal No Ninor SN ;ﬁ’:a.
i zif"’ W W A
u 3 735 . 192 : ) ;%g?‘:
Boars® s s s
1-15 29 39 37 5
16-30 18 24, 21 :
31-75 18 15 16
76 and over _ 18 21 2
lo'upcr:l-ma 17 1 Y 4
Total 100 300 100
duﬂ.ng

ﬂ'orthocunngla, "Hours®" refer to mumber of hours
- Yor

last 90 days the Califormia sample, the comparable fig-
mhhundcnthrutiunthcmagahmrqﬂmpormth.

alifornis study who have had minor acoidents and those in the Cal-
study who are free from aveidents (Table 6) indicates that wvery
sure (1-15 hours) ia leas for the CAA group than in either cf
two California groupes but thet ®no expsrience st all* is very
ter. Only 47 per oent of the group who had serious or fatal
show in the records that they bave flown 30 bours or lees in
last 90 days, whereas osloulating the same figure from the average R
monthly experisnce, it was found that in the two California groups 63 end .-

per cent, respsctively, fly as little as this. On 'the othor hand, 17
cent of the group having seriocus or fatal acoldents (from the CAA reo-
bave had no sxpsrience whatsoever, whareas there was a nagligible
*no experience® subjects in the two California groups, sinve all . - "
canses were excluded. It is spparent that in coambining the twe :
clasess in Table & (no experience and 1-15 hours) thers is no signifiocant
differende in exposure. It is probeble that the no-experience group, as
reported on the aocident recards, is concealed in the face-to-face inter-
view results. :
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. A oomparison of the total hours, however, showe significant differ-
ences at the inexperisnced level and also in the number of eases having

400 hours or more of flying (Table 7). The seriocus and fatal accidents,

a8 transoribed from the records, show 17 per cent.no experlence, whereas

the other two groups show 2 per cent and 3 per cent, respeotively. In this

oase, even when no experience is dozbibed with the olaimants of 1 to 100

hours, a significant difference romains, Thirty-two per cent of the ser-




A runTeivd ta plecsre ©oying. .flg;,:;?f_- the wvoriomm ord Patel accident
GoeBue aser Lo be dAiffersal from the micor anai@eat 2z23-n ani the direction
of this difPorente lo agulsi Aosurl the yowmer srobp, +ith Lower grade of
carafivets, vhe ars Flying Jor gleaesure only. Serious and fatal aczidenta
gien to oacur more Prequsntly to lnexperienced pilots. Minor accidents, '
o the cther nand ars reserved for pllots whn amAass more sxperience, have:

L g
i ﬁ?‘%,g}tﬂ Fritin™ b
rloem T Ty it L

P
;t 2 higher grede of certificate, ard fly in copjunctlion with thelir buaincas
:,; interests. . . .

Ie
4

B PATAL ACCLDENIS AND THE STALL
B >

Thig asw.ion P tha report concerns 1,746 vrecords, of which 306 re-
milited In 8 fawlity.l-'- Theas cyver accidanis in 1939 and nost of 1940.
¥hen ascldeats, obviously due to phrusiuzal defect, and fatal accidenta in

i T
s

;;; shich ths setring and the leed maneuvers ars unkoown, are delsted from the
‘g:u ,aneriat, 257 asolients resulting in a fetelity remain. Of these, 8l-are
E L ' snpse where thors was no rwasenger and the acsijsnt wes fatal to the pllot;
w A sre sases where there wus & pamsenger and the accldent was fatal to the
;j pilot and pasnenzer; avd 02 ere cases vhere there was & papsenger and the

g accildsnt waa {atel %o cue or the other, tut not to both.

SEL

E’i"l Theae Patal. accidents vere Aividad into two clasees: 168 or 65 per

gm sent were fatal accidents Involving stails, 89 or 35 per cent were fatal

- agcidents not invelving atalls. QOne huodred and thirty-five of the 257,

i“-‘“; fetal eccldents were cenen vhere the mansuver limediately preceding the

5;; L aceldent behavior wag a tvrn. Eighty-one ypsr cent of these accidents

,;{i;% f‘ollm.dng. turns were dua to a stall. Tio materials were diatributed as

Jhv tellovgr il |

|‘,;{ﬂ_ 5_“ . -

poc % making % not making

£ -atalis stalle

-y Turns 135 81 19

P Glides Lo 35 65

Fo Climba 32 TL 29

tg. _ Slips or skids 17 35 65

j{*_“i: ' Procisicn apins 11 100 0

5;_, All others 2o 21 “T9

1_;@« -

2 Total . T 65 35

¥ -

L 1lthe total oumber in this analysis ie kept at 1,016 instead of the
L, ’

=8 ?iral pumber of 1,163, so that reesults may be exactly as they were in

ST waterial already published. Addibion of the other 147 cases, lees than
e Jim-third of which were fetal, will not change conclusions.

¥

‘i_’-:{: T
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‘plessure alons and 39 per cent of the cases reporting a minor accident flew

more likely to be private licensses and minor accident cases are lesa
likely to Ve private licensess. Higher giude of license and number of
houra of experience being related, thir is to be expected. Sixty-two per
cent of the rerious and fatal accident cases‘held privatoe licenses,
wherens only 44 per cent of ths normel nonteccident groun in California
hed a private ipicense and only 32 per cent lof the cases in the sample who
had & minor accident were of this grade. Similarly, none of the serious
and fatal accidents are instructors, 6 per cent of the ncrmal non-accident
group and 10 per cent of those having minor acoidents have inatructor
iicenses. Again the differences quoted here are significent at ths 1 per
cent level of oonfldemnce.

A direct compariason of the kind of flying was not possible because of
the way that the questicn wae ‘apked in ths Californja survey. However, it
wag determined that 52 per cent of the cases reporting n> accident flew for -

for pleasure alons. This mey be noted in relation to a figure {see Table 13&., -
Appendix A) showing that 47 per cent of ths merious and fatal accidents were o

TABLE 8

CLASS OF PILOT OF CASES HAVING SERTOUS ARD FATAL
ACCIDENTS COMPARED WITH CALIFGRNIA SAMPLRE

;o CAA Sample Celifornia Sample
Serious .
- and Fatal No M nor
Accldents Acclidente Accldente
| 163y T{989) (2ho)
S rd ' % . %
Privatews 62 Ly 32
Commercial and
limited commercial 32 36 50
Alriine 1 L 3
Inatructor - 6 10
Uncertificated o) 6 3
Unknown : - * Y 2
Total , 100 - © 100 '100

#lesg than .5 per cent -
**Includes otudent and solo

‘rncivdes "student, " "zolo™ and the like.

o - . t.
S P 1Y R D - . . -
PR T I PR . . AL
G :*'ﬁw%m,ql: AT . % - . P



The fatal ncéidente which were fourd by 301113 throush A
must have explanations cther than physical defect: (nly 9 m out .
the 257 had recorda of sny other dsfects vhatsoover. Three of these
vers among the 110 turn-stall cases, two wers among the other stall cases,
and four ware erong the non-stall omges. .

It 1s qmcluisd that yroper instruction conld greatly reduce fatali-
tlen.

Proper instruction in thic case means abandoning dependence an the
conventional pattern of teaching stalled epins.. After all, teaching pilots

bow to spin and recover may be ccnaldersdi not as ixpartant as. fimding out
how to avold a stall at & low altitude. These are quite different objec-

tives. (ne mamer of teaching thim important preventive skill wonld de
tc use inndvertent stalls after turns at a high altitude.

It ehould bo noted that recent revisions in the a'pp:-ona pllot trein-
ing curriculum reprecent atepa towards the development of more realistic
inatruction in atalla. ,

PREVIQUS ACCIDERTS OF CASES EAVING SERIOUS
AND FATAL Accmms

Tebls 9 shows the distribution of previous sccidents of the'l, 163
cages atudied. The mean number of yrevicus accidents for this grouvp is

TARLE 9

PREVIOUS ACCIDENTS OF CASES HAVING SERTOUS
* AND FATAL ACCIDENTS

{1939 and 1940)nw

Previous Accidents 2

900
178
39
20
17
6

1

2

1163

.'*I-‘;I\)I\)waj t.\

TN EFWNNH O

2
B
8

' M- .37
6 : .79
#*Legs than .5 p;:ar dent
*+#Tncludes a smell portion of sarly 1541




It 1 “1“ apparent from these figures that a large majority of 7 R

‘the fatal accidents are due to atalls -~ about two-thirde -- and that ¥
more than half of these stalls are dus to improper execution of turms at , ;ﬁé
& low altitude. The 135 turns identified as such vere distributed in the - E

Tfollowing manmer:

-

"% making % not making

£ stalls stalls
Level turns Th 73 27
Climbing turns ' 32 a1 3
Gliding twms 30 82 18
Total turns 13% 81 19-

In sexamining these stalls in relation to other conditions it was-
noted that: forty-four per cent of the fatalities which followed stallse
due to improperly sxecuted turns happenad to pilots who had lesas than 100
hours in the air. Another one-third happened to pilote who had less than
LOO hours in the air. In contrast to this the fatal accidents which did
not follow stalls happened to pilots, 48 per cent of whom had more than
400 hours in the air. In further contrest, in & normal group of pilota
taken at random in Californla, only 31 per cent hed less than 100 hours
in the air.

Sixty-seven per cent of tho pillota in fatal accidents due to a stall
following an improperly executed twm, were inexperiended -- students, pri-
vate license, e0lo, and a amell number uncertificated. Sixty-four per cent
of pilots having fatal accidents due to other stalls , hot those following
an improperly executed turn, were in these classifications of license. In
contrast to this only 49 per cent of the pilots in other fatel accidents
vere so classifisd and only 42 per cent of the Celifornia sample are of
thia grede of certification.

lighty-threo'per ocent of the fatal accidenta due toc atalls following
an improperly sxecuted twrn were initiated at an altitude lower than 500
Teol.. In contrast with this only 57 per cent of fatal accidents involving
a stall but not after turn, happened at an altitude of under 500 feet, and
67 per cent of -the accldents not involving a atall happened at an a.ltltudo
under 500 feet.

Of the 110 pilots in fatal accidents following a stall due to an im-
properly exscuted turn, only 13 had any registered visual defect. Of the
58 pilots in fatel accidents involving a stall but not following a turn,
11 had & registered visual defect. Of the 83 accidents not involving &
atall 10 vere registered as having 2 vigual defact. Theso small propor-
tions are a very poignant reminder that onecannot look here for explana-
tions of acaidents. ) .
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.37 and the wvariance is .79. Since the sguare of the standard deviation
1s equal to ths average in Poigson distributions, when the events are
diatributed among the individuals purely by chance it may be conoluded
that the individuals at risk have varying degrees of accident proneness.

This conclusion is not surprising since 1t duplicates acoldent sta-

tistics in other fields. It 1p important, hovevsr, to lmow that many of
the serious and fatal accidents, namely, 85 out of 1,163 had two or more
previous accidents, and that this is more than chmwe will allow even for
& chance distribution of the eccidents among- thia selected group.
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APPENDIX A

DISTRIBUIICN OF THE SERIOUS AND FATAL ACCIDENTS
FOR ELEMENTS OF THE COIE

Tables 1a to 13a, inclusive, ghow distribution of cases for
coded and punched itema. Hollerith cards are available which
are basic to these digtributions and eny cross-relations desired
may be run. These Hollerith cards are on file in the Civil Aero-
nautics Adminigtration's statistics division.
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TABLE 1a

AGE 3/ISTRBUNTON OF SERIOUS AND FATAY ACCIDENDS AND OF %
FAVAL SIS W TR
£L03% A L0 T
derious ‘ i ”i
_ and Fatal Fatal A
A Accldents Accidents e
| Fuee oo F
T "’f%’%y
thdor 20 127 11 34 0 CndE
23-25 Wk 30 % 27 e
2630 247 21 83 24 T
31-39 349 30 108 3 L%
40 and above o1 B 27 B A
Thknown 5 . * 0 c. o

Total 1163 100 347 100 I

TABLE 2a .

VISTAL DFIACTE OF CASLS JAVING SERIOM A}\ﬂﬁb_EﬂﬁTﬁ.L HUCTDENTS
{1639 and 1940

Visual Defect _ﬁ_

po

None . 104C 90
Acuity 28 2
Aculty corrected ST )
feulty partly corrected 10 1
Dopth perception 5 #
Muscle imbelance 8 .

Color 5 * :

Multiple defact 10 1 VB

- gt

Total 1163 100 Ban

T,

*Lear than .5 per cent 73;‘"

s

*tIrcludes a small postion of serly 1941
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TABLE 3a

DEFACTS OTHER THAR VISUAL OF CASES HAVIRG SERTOUS AND
PATAL ACCIDERTS
{1939 and 1040)#*

£ %
No defect 1142 90
Hearlng "3 »
Structvral 9 1
Hemnle 3 *
General agyatem 3 *
Cardiovascular 2 »
Syphillis 1 *
Peychiatric . o 0
Epllepay 0 _ ¢
Total 1163 100

#laps than .5 per cent
. *wIncludes & small portion of early 1941
: ' TABLE la
EXTERT OF INJURY TO PILOT

Code g £ 2
Fatal , 288 )
Severe : 145 12
Minor . a1 T
Uninjured : 649 56
Total ' 1163 100
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192

27

Fatal
Severs
Minor

Code

Unin jured

No passenger

1163

. 545

Total

TABLE 6a

HORSEPOWER (Plane)

432
L03
136

10
13
15

1163

154

Up to 50
51-100
101-219
220-500
Over 500
Multi-motor

Total
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TABIE Ta
AGE OF PLANE

Code ip Years ) #
Lleas than 1 o Lg8

O =1 AW W N
' i
RY 3
(1]

Not known 20

Total 1163

PABLE 8a
CCHDITION OF .PLANE

Codo 2

Good 178
Poor | 122

Not Imown 563

Total 1163

o B
v RenrvwovEd l*

)

8

k1
11

100
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- ' TABLE 98
' VISIBTLITY
Code

Non-limiting condition - more thnn
3 miles, good, excellent, clear,
absolute, contact, unlinited
not mvolvod

Doubtful - 3 miles to more than 2
3 miles to mare than 1

1 mile

Fair vieibility

Baze, dusk, smoke, light rain
Limiting - less than 1 mile, .bad,
gero, solid, overcast, fog and
clond, storm, smow, sleet,

hoavy rain
Not mentioned
Tot—a].
TABLE 10a
CETILING
Code

Non-1limiting condition ~ 30CO or
more, good, excellent, unlinitoﬁ
absolute, clear, conta.ct

Doubtful - 2000 to less than 2000
1000 to less than 2000
Fair
Clcudy
Overcast
Limiting - less than 1000, bad,
Lero, solid, overcast, fog a.rd clcud,
storm, enow, sleet

Not mentioned
Total

2jess than .9 psy cenu

1024
10
10

1%

1163

21
26
3

13
69

41
1163

e

88
1
1
¢
+*
1
6 1:

3 %%,

e

100 gy
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gt
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Codx o N E
Take-of f {nopn. eat. eirpors’] 7O &
Take-off {nocm. priv. airport! 23 2
Tale-off (norm. wnimp. {isid} Wt L .
Take-off {forced - 8 1
landing {porm. est. airport} 210 18
landing {norta. priv. sirport) 67 6
Ianding {nora. unimp. fisld) 51 i
Irding (forced est. alrport) 30 2
' Ianding {forced priv. airport:} 6 1
landing {forzced unimp. fisll)} : 200 . 17
Ia flight 333 29
Cround : : 11k 10
Parschuts (practics) 2 ™
.
Tnimam 2 »
Total ' , 1163 100
TABLE 12a i
CUMIOME

Code ' £ kX
Crash ' 455 39
Cellision 300 26
Rose-up, etc. on ground,
ground-~loop, nose-over 156 - ~17
Crash 1landing 127 11
Safe landing % L
Severe injury o death to ‘ '
byetander i3 1
Took to perachute 13 1
Parachute and safsty belt : :

; Patallty 11 1
Unknown A a

Total ' ' 1163 : 100

#Leaa than .5 par cent
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TABLE 13m

KINDS OF FLYING IR SERIOUS ARD FATAL ACCIDENTS
{1939 and 1940 % :

Kind of Flyi ‘ £ 3
Airline T . 1
Inetructional 400 3k
Experimental 31 3
Industrial . 174 15
Pleasure 531 h7 .

Total _ 1163 . 100

Kind of Industrial Fiying

Sight-seeoing Sl 31

In connection vith business 26 15
Crop dusting 14 . B
Croes country taxi 1k 8
Demonstration ’ Q9 5
Perrying 9 5 ’
Dept. of Connorce Teat Flig.ht 9 5
Exhibition 7 4
Racing and sndurance 5 3
Aerial adverftising 5 3
Fhotography and mapping 4 2
Other 18 T
Total Industrial ©1Ts 100

*Includes a small portion of early 1641 SRR
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NON-AIR-CARRIER ACCIDENT ARALYSIS SHEET .
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NON-ARR- CARRIER AIRCRAFI' AC@ENT REPOET

(Ton.s«m.:lhbnpam} ‘ o

This form (453) to be used in reporting all civil airoraft accidents in NON-ATR-CARRIER operations. AIR-CARRIER qnoi—

* should be reported on a different form (454) which ecovers schedulsd, nonscheduled, and intrastate airlines whether ourrl:ng'
\BRaNgers OT ORIZ0,

The Civil Air Raﬁhhons require that all aircraft accidents be reported on the form provided. Fill out tmmediately and deliver

mail to the nearest Civil Aerqnautloa Board investigator or the nearest Civil Aeronautios Administration inspestor. Ttems I through’

o ‘I“

H will be completed b ilot If able, There should be no delay in forwardi ecP this form even though the pilot is Incapacitated. ' %
such case itemn XIT ould e made a8 & supplement to this form and forwarded at earliest possible date. Till out only pertinent -
wis {n any Item, Ignore item XT if malfunotioning or failure in aireraft, power plant, accessories, atc., did not cecur prior to unplct :
th ground or other objescts.
. LooaTioN anp TiuME oF AGCIDENT: )

1. City or place - State . Date . Hour oo e 7
’ 2. If on airport, DAME BAME weoe oot e e e et e e .
3. If off airport, state approxzimate distanoe and direction to nearest airport ___.______ _. miles __ W - _1,
North Bouth ] East West [ .
L. Piroy, INsTRUCTOR, OR Bone BTUpENT: “
1. Full name o Address _____ ... - )
2. Age ______ Male [] Female []  Injuries. ... e - %
3. CAA oertificate, kind and number _______._________________ R - - d.'.
4 Ratings ... . R
5. Total Aying ttme __ ______________________ Night flying time ___________._______.._____ Time in type involved ._______... . __ ———
8. Imstrument time ________________ Approved school graduate. Yes [ No [3- - - “
7. If yes, give pame and location of school S - : L
8. Was pilot flight-checked for certificate by designated flight examiner? Yes [] I)To In| b
9, If yes, glve examiner’s name et :
10. Name and certificate number of last flight instructor in pa.st. 8monthe . ______________.__ ey s
. Graw OtEzk Taan Pmot (copilot, dual student, other—dencte which): T e
1. Full names, addresses, CAA certificate numbers, ratings, injuries .. . —— T
Smmmmsmmmsamsmeeooeo- - = £
............................................................................................................ e
. Pasamneure (denote whether revenue or nonrevenue) "
1. Names, addresses, injuries ... e et mmmmm e ey e y
- IssurY T0 GRounp CrEw, BpEcTaTORs, ETcC.: ) S
1. Names, addresses, injuries : e e e e e eem - R A -
ATRCRAFT: - -
1, Tradename ... . __ . Model _. Identifieation No.
2. Age of afreraft _______________ . ____. Mitr's serial NO. oo Total flying time _________.___.___ -
8. Present owner (name and address) .___________________ S, :
4. Purchased from (name and address) .. -
5. Engine make ... __ S S, e Model . Horsepower _______.____. e ;:
6. Adreraft damage — !
7. Does owner intend to rebuild sireraft? Yea [ No[] : T
1) 160018



2)
1. ProPERTY DaMage (grtruct.ures, power lines, orope, livestoek, oto.): N ) .
- - 1. Dencribe damage in detail {dollar estimate not necessary) : e - o
II. TYre or FLYymNG ENGAGED IN AT TmME or AcciDENT (check each item applicable);
Dsy [  Btudent dual O Commereial O Other special program (describe}
Night 1 Btudent sole O Nopecommeralal [ oo e
.Loeal Advanced training [1- Glprogram = [ - e
X-C 0O Pllot check O e et et e o e Aot e e n e et e
Deseribe purpose of Bight . e s
Were pilot and passengers equipped with parachutes? ... . . O S
X. WxatHEr ConDITions (check items applicable): -
Clear | wravy | ugur
Rain | |t Oelling (feet) - DeW POIOb oo
Bleet | ____ | | . Vistbility (mile) .. cooeeoooooee e Temparature _...__..... e e
Bnow || ... e Wind velocity and direction ... ... - N—
Hail | | Were loing conditions encountered? . ————
Yog | . _ 4. . .
‘X. Conusiony AccrpENTE (if accldent involved collision with O’hhﬁl.‘ sircraft complete following information pert.n.lnmg 0 wt.her
alreraft): _
1, CAAnumber ___________..._ MAKS oo Model . .. . e e en e
D - DAmRES et e et -
3. Pilot’s name and address B Y -
4. Owner's name and address . e e m e -
5. Attaoh sketchy showing flight paths and point of eollislon ... . e e e

_1. MBCHANICAL FAILURE REPORT:

To be completed ONLY if aecident involves mnlfl.mﬂ;lonint or failure in the sircraft structure, power plant, aumones}vi:itrw-
ments, ete. Completa item {a) in a!.l such cases. Complete item (b), (¢), or (d) only if such :ta‘m is directly invo

L
1.
Irax Maxs 4D Mopur Sl axo Pary | Fovss Smvcs Toma Toe
{a) Afrerafb ..o | | e N - .
{») Engine B B NUEEEEE S NS VU USSS DU R —— - -
(&) Propeller.. . e [ I R .
(d) Accessories . SRR AU [N SO U
2 aﬁemﬂ rts involved In sufficient detail to identify positively (make sketoh of failed parts snd supply photo
gmpha pmtmble PP iﬂl N
8. Are falled parts held for examinetion? Yes [ No [J X
A. H yeos, where may they be exaanined? .. .o e e eeeeeen
B. Do you have any suggestions for the prevention of a reeurrence of this or similar fallures?
I A ) g et ] - [ : - e
N - . I - e
L I . E : K - o sl T
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‘e of this statement: Signature of pilot . - - e

......... ' Type or print name . : i N ’
alling address for next 30 daya -

Lt \‘-‘_,,‘ "

JO. Qwxxn’'s 0B OPERATOR'S BTATEMENT. (If you do not agree with the pﬂot’a statemente, piease set forth gour verslon of ibe
accident. A%&o supply any additlonal information which may asaist in the analypls of this accident and the prevention of -
similar ones.

4
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i SRR
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RE R S

;. of this staternent: Bignsature of owner or operator ___
........... Type or priot name ... ... -




Cnm—-—lxmr Durarse:
To be eompleted WHEN APPLICABLE by CAB investiga.bor or CAA inspestor.
2 1.

IRIURY (BEE KXY BELOW)
BEATING FORITION AT N

. Niuzs - TIME OF ACGIDENT ;
- ' ! Looatlon Type Dagres Treatment
¢ .
; - - - i I

2. KEY-——Iocation ‘hd=head, tr=trunk, a=arm, lg=leg. Type: sp=sprain, fr={racture bnn-bum,
 Degrae: ml—mﬂd,sv savere, f{—fatal, Treatment: O=none, Lat s first aid, hos-nh

8. If autopey performed, state in what town, K i
4. If méntal or physieal eondition of pllot appeared to be a factor in the acaident, desscribe: i

XV. INVESTIGATOR'S 0B INSPECTOR’'S SraTEMENT (additionsl information, comments, and recommendations. If violstion involimd, %
s and_give CAB. numbbr.): ‘ PR
i
! -
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CODING FOR ACCIDENT CARDS IR
-
S S
fo
Original Codes ara the codes on tha
work sheets and in the files. .
Reviged Codes are the codes punched R
on the cards..
— -
5




Case Mumber
3tate Code

Region
Dmte of Accldent

Time of Dey

Age of Pilot
Claps of Pilot

Total Houra Pllot

Hours last 00 .I_h;_g

Lo QI e,
T ERER S

-ODIRG FOR ACCIDENT FATALITIES CARDS
AND SERTOUS IRJURY CARDS

OO = WA W R HHOOO~-NI WO

Reviaed

(PR VE o

-
O O=1I N\ W -

-
-

Alpha

£

=1 N™\A e ) E”'é'\omalch\n

X

1 o)

Hight
Up to b P.NM,
& P.M. to night

CPT

Student

Private

Solo

Amatour
Commercial
Lim. Coomeercial
Industrial
Alrline

Glider
Incertificated
Unknown or not inv.

1-5%0

51-100
101-150
151-200
201-250
a251-300
301-350
351-400
401-1000
1001 or more
No eaxperiencs

1-15
16-30

31-k5
k6-60
61-75
76-9G
91-105

106 or more

Alpha X Ko experience

-
SR - T

&y

o
A

2

E
0y

[
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i

cFE e
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Original Raviaod
Codes Colden
Yisual Defect Alpba X No visual dafect
Visual acuity |
Yioual aouity corrected
Vigual aculty paitially corrected
Dapth perception
Eye muscle balance
Color vislon
Double cot}'ea 2 am 4

M D~ O

E‘ £ =1 N Pl o
a
N

AY; I Bo defoct
Hearing
Structurel
Hermia
Genoral Syatem
Cardlovascular
Syphilise
Peychiatric

Eplleptic

Z Bone or not moiown
1 accident
2 acoldante
3 acoidents
4 accidenta, etc. through

Other Defect

=1 R Fw = O

>
=

f'.".‘-.ﬂ-F’LAJ"D!-"Q.E‘ #'UMHE‘ o D - erH'E' o~ N e O

Frevious Acoldents

FO OO

Fatal
Severc
Minor
Uninjure:

- Extent Injury to Pilot

X Ko pemnenygsr
Fatal
Savere
Minor
Unin Jured

)

E

E

8
Fw oo P

I Unknown

- Glider
ﬂp ta =G
51-100
101-21G
2e-501
Jrer Tl
Maiti-Motor

Horse-Fower {Plane)

AN Bl R



i

e of ) Yoars )

Total) Hours {Plane l
H 3ince

Cobdition of Plane

Vieidbility

Cetling

Original

Codes _

—

WRFOM WKW

PR N

o

:jdb-da\\ﬁ#'wMH

Qg

:jkn-r-‘ul'oh-

Reviged.
Codes

‘Alpha X
1l

Al I

“E MRQ FWRMK W M

oUW N

I—l

&
=3 ONVR W HE‘
b

EEE A

= *

R

Hot known
lsas than 1 year
One yesar, etc.

Unknown
0-100
101-500
501-1000
1001 or mcre

Unknown
0-50
51-150
151-5600

" 501-0r more

Good
Poor
Not kmown

Not mentioned

Ron-limiting conditicn -- more
than 3 miles, good, excellent,
clear, absolute, contact,
unlimited, not involved.
Doubtful -- 3 miles to more than 2
2 miles to more than 1

l mile

Felr visibility

Haze

Dugk

Smoke

Light rein

Limiting -- less than 1 mile, bad,

rero, solid, overcast, fog and
clouwd, storm, anow, sleet, heavy
ra._in

Kot menticned

Bon-1limiting coadition -~ 3000 or
more, good, excellent, unlimited,
sbsolute, clear, contact.

- Doubtful -- 2000 to less than 3000

1000 to less than 2000

Falr

Clowdy i

Overcast

Limiting -- lees than 1000, bad,
zero, solid, overcast, fog and
cilowd, storm, enow, sleet

PR S

e e
Al T e Tl T

D el R
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Original Reviged
Coden Godas

Wind Y Alpha I Eot mentioned
4} 1 Non-limiting ca:ﬁi'bidn -- less than
15 mph., light, calm, moderate
1l 2 Doubtful -- 15-24 mph.
e - 3 Strong S ' )
3 4 Variable ) '
L 5 Limiting -- 25 mph. or more, gale,
atorm, bad, violet
Other Limiting
Conditiona Y Alpha X Not mentioned ;
1 1 Pumpy, gusty, orcss-winds, down
or up-drafts, wvariable
2 2 Fog, cloud
3 3 Rain :
b A Snow
e ) Double ¢odles 1 and 3
6 " " 2am 3
7 " " 2eaend b
8 " " land bk
9 Triple codes 1, 2, and 3
1 Double codes 1 and 2 {2 casea)
Altitude 0 1 0
i a 1-100
2 3 101-500
3 4 Over 500, not specified
L 5  501-1000
5 6 1001-2000
6 T 2001 or more
Y . Alpha I Thimown
A. Setting o 1 Take-off (norm. emt. airport)
1 2  Takp-off (norm. priv. sirport)
2 3  Take-off {norm. unimp. field)
3 . Take-off (forced)
% 5  landing (norm. est. airport)
3 & laniing (norm. priv. airport)
5 7  Ianding (norm. unimp. field)
T 3 1anding {forced est. airport)
L 9 Ianding {(foroed priv. airport)
Q 10 landing (forced unimp. field)
i1 11 In flight
xe 12 Ground
X3 13 Glider
h 1 Parachute (prectice)
Y

Alpha X Unknown



B. Preceding Maneuvers
First Mansuvers

Second Mansuver

Third Manduver

Fourth Maneuyer

C. First Envirooment

!
Original Reviged . e
Codes Codes W
” w:% N
S
0 Alpha X None recorded
S | 1 Texiling - -3
. 2 2 Undershot A
3 3  Overshot : g
k L  Streight and level T
5 5  Climd ' C
6 6 Clide Lo
7 7  level turn
8 8 Climbing turn oE
9 9 Gliding turm 4
12 10  Wingover B
b & 11  Gl. spirel (descent) B
x4 12  Power-cn spiral (descent) f
> 13  Power dive T
X6 14 Stall - o
X7 13 Spin P
x8 16  Slip or akid g
X9 17 Recov. from dive ="
X0 18 . Climb after dive R
bal 19 Other descent -
T2 20 Loops, rolls, etoc. e
21  Inverted stall %
Seme aa first maneuver
Sams 88 first mansuver 3
Same aa first mensuver t ;
0 Alpha X Nope )
1 1  Visibility or ceiling | f
2 2  Wind ?
3 3 Ice
4 b Light-blind -
"5 5 Instrument conditions -
s 6  Instrument flying
T. 7 Ground factors :
8 8  Traffic comditions B
9 9 Obstruction
Il 10 Mountains
X2 11 Contact with ground, water, ice _.:
(in £1light)
I3 12  Contact with aircraft A
x4 13  Fuel exhaustion ' %
15 14  Engine failure
16 15  Structural e
X7 16  Excess load e
X8 17 Alrsick A



[ L

Original Jevised

Codsg Coles
 Firet Envirvonment iComt.) X9 18  Unconecious e
. I0 i9 Paracltiute failed to open
n . 20 Fire
Y2 21 Pasmsenger
Becond Enviromment Same ag first environment
Third Environment ) Seme as first enviroommsnt
D.  Outcoms i 1 Collision
2 2 . Crash
3 3 Crash landing
b - 4  Took to parachute
5. 5 . Nose-up, eto. on ground,
: ground -loop, nese-over -
6 6 - Parachute and safety belt fatality
T T Safe landing
8 . 8 Death to bystander
9 Severe injury to bdystander -
E. Bank Angle o 1 Ho turn
1 -2 Shallow power on
2 3 Shallow power off
3 4 Meodium power on
b 5 Modium power off
5 6 Steep pover on
6 7  Stesp pover off
T 8 Not spec. power on
8. 9 Not spec. power off
b 4 Alrpha X Unknown or not mentioned
Kind of Flying: A 3A Airiine Flight (est. alrways) - Mail
3B 3B Airline Flight {est. alrweys) -
Passonger
3C 3C Alrline Flight (est. airways) -
- Express
3D 3D  Airline Flight (est. airways) -
Instrument Flying
3K 3E  Alirline Flight (est. airweys) -
. Pemiliarization wvith Run
Instructional - ha LA Instructional - Student dual,
Student dual airport
Inatructional - AB N Instruotionsl - Student solo,
Student solo airport
Inatructional - 4C 1o Instruotional ~ Student dual,
firport I-coumtry
Tnatructional - D LD Instructional - Student solo,

I-country I-country



st

Ch".lgi-na.l Revised

. _Codes Codes
SA S5A
5B 5B
6a 6A
6B ;)
6c 6C
€D 6D
6E 6E
6r 67
66 6a
3 68
61 61
6J 6J
€K 6X
6L (34
TA TA
T8 7B

Experimental - Test flights

Experimental - Other

Commercial or Industrial (for hiro)
~ Aerial advertising

Commercial or Industrial (for hire)
= Crop dueting

Commercial or Industrial (for hire)

T
4

- Cross-country taxi flying far hire ™ 'i

(not echeduled)

Commercial or Industrial (for hire)
- Exhibition

Commercial or Industrial (for hire)

- Fhotography, mapping or surveylng

Commercial or Industrial (for hire)

- Flying in connection with a huﬂi-—

neas (not acheduled )

Carmarcial or Industrial (for hira)
- Competitive flying (recing, dis-
tance, endurance, etc.)

Commercial or Industrial (for hiro)_
- Sight-seeing, airport flying

Commercial or Industrial {for hire}:
- Dencnistration -

Commercial or Industrial (for hire)
- Ferrying

Commercial or Industrial (for hire)
- Dapt.. of Cammsrce test Ilight

Comnercial or Industrial (for hire)
- QOther

* Kon-commercial or Pleasure {nct For

hire) - Alrport flying

Non-commercial or Pleasure (not for

hire) - Croess-country flight

T v oo

“wr

n
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APPENDIX D
CODIRG INSTRICTIONS
These are the final instructions

incorporating all adventages gained
by final use.
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Jeneral
Tor-ail factual dats (date, time, hours, age, eto.) use Afrcraft
Azcident Beport (AAR) whioh has been correoted in red, vherever

1.
2.

3.

aval iable. -

Where there is no entry use any informtion obtaln-

adble from competent sources in nw -tu-hl

Use investigator's nport an wooodmo to M.R, axcept vhere latter
ia thecked in red. ‘ .

Where information is "estimated” or "a.hunt t-&ht rigu.n given.

Huro

is no antry or no oredible mtw-tinu nl.i:l.nbla in sup-

porting evidence, always code Y {unknown ) never 0.

Speattic

Time of Day: mghtordqishtommdbymuvoummm
‘xind of flying 1 or 2).

Location of Accident: Give as nearest urban center or town, not near-
est airport. _ "

Class of Pilot: BStudent permit is class "student™ (1) when checked in
red co AAR. Otherwise, code Y, unless investigatcr states pilot was a
student pilot. If pilot has held certificate, bdut is now uncertifi-
cated code as, e.g., "X (formerly stud.}"

Visual Defect: a. Give worst aye.

Injuriea:

b. Partisl correction is worst eye carrected to leas
than 20/20.

Serious ig differentiated from minor by definitiocn that ser-

iocus is hospitalization of mors than 3 days.
Broken arm or leg alons is "minor.”

Uninjured includes all cases (not "serious” or "rntnl")
uithout broken hones, unstitched cuts, sto.

Flying time mince overhaunl: If no major overhaul or rebuild, or listed

as "new,” repeat total flying hours of plans.
Do not une engine time.
If no entry and date of repuilding - is alsoc blank code Y,

Condition of plane: Investigator's report is final.

Altitude:

- Code G - excellent, o.k.-good, antinhctory, P-fair, poor.

'I'his is altitude from terrein not from sea-level.

Tse as pource Air Safety Board Beport.

Usa altitude of plane at first maneuver to be recorded

under svemts.

Vhare thors are epally araldidls sourcas glving conflicting
altitude estimates, avarage ths twvo. '
For a collilsion with a mouniein, thke altitude is zeroc.
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9. Kind of flying: Only one typo of the 3 podeible under xvx AAR (3,
4, 5, 6, or 7) may be taken. Whers therc are entries
unrler more than cme, the kind of flying should be-
clagsified according to information supplied else-
vhere, e.g., Adr Safety Board Report. This is espe-
cially true of ke "Instructional Alrpert®.and Ta.
"Hon-commercial Airport,” in moat cases the, former
will be adeguate, if a student 1s in the plane. The
AAR has several diffsrent forms employing differant
coding. Standaxmdize according to the usual form
(printed ) by using correct form from ancthexr folder.

A "prectice® flight is instructiooml) 1f pilet is etu-
dent, molo.or private. This is usually e cholce be-
twesn ka or Ta. .This is coded "#o T e e

Under H "Inatrunticnul " four entriss are posible,’

0.g., ha Oc "Instruotimal Dual Other (school) Alrport.”
Elgpsvhere only two may be used, e.g., Th. “nnnca-umial
Croas-Country.” If more than ope. nuh—ontry in 3,ﬂ5, 6,
or 7, select most appropriate. S

10. Weather: Doubiful categories sbould be used omly iAf. cond:l.tiom 40 not
werrent coding es "Y1,” i.e., Y1 takes [recedence over
1-0 and actual riguroa (ouch as 2 miles visibility)
_take precedence over "haze,” "light rein,” etc., if
guch figures are reliable and kpown to be true at scene
of accident..

Code "Y" where no information is available. This applies
principally to wind velocity, vhers wind muat be specif-
ically mentioned. Do not code guaty, etc., wind "T1,"

* vhich refers only to nlooit.y , but asg "1" tmdar "Othor
Limiting Conditians."”

Acc ident E'unta

Code asnly those aocidonts \dun Pllot is in the phm Do not code glider
accidenta. -

a. Setting: 1. Take-off bogins when plane 1a'tn take-off position, and
- snds vhen an sltitude of 300 ft. ha.a besn reached after
leaving the ground.

2. A landing begine when the plane ia cireling to approach
or i» making an approach at not over 1000' altitude,
A landing is completsd when the plane is on the ground
and comes to & stop, or changes from-deceleration t.u
acceleration.

3. Forced landirg im & hndins-amida the plan of flight
{(vhizh may be changed in flight). ‘
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‘Maneuvers :

b

Ta.

10.

1l.

=7

Forced take-off is a take-off after a farced landing

“on an waimproved riold ur printo airport.
Glidér, fire in ha.ngar a.nd other accidents with no

pilot in the plane, ars to be recorded with written-
in notation, and no coding.

Maneuvers to be coded are those in general given in
Air Bafety Bosrd Report and this is final authority
A2 it contradicts any witness. Additiocpal information
from credible and consistent accounts of eys-witnesass
(particularly air-field employoes) ahould be coded.

,,In cases of struntq;tl failure, occllision or uncon-
sciousness, junless there is recovery of conscious-
ness prior to landing) list events leading up to

. fajlure, eotc. only. Write-in any other date, such as

vhether pilot could bave (or did) campensate for lack
of oconotrol.

"BEone” applies only to plane not in motlom.

A tum that 1s part of a apin is coded apin.
"Uodershot” or "overshot” apply omly to landing.

A "ptall” is a situation (other than collision) where
the plane hap insufficient forward speed, or logea for-
ward speed, such that a climb, turn, or forward motion
canmt' be continued.

Wherever "stall” is recordsd for non-procision epin,
the pmcedine mansuver muat be reccrded.

"Spin" is regardsed as precision only where it is known
that the pilot was practicing spina.

1f there is "spin,” there is alweys "stell.”

Always include s "spin” 1f i1t cccurs in the sequence
of events.

"S1ip" or "skid" 1s alvays included 1f subsequent to
any mansuver rocorded, or if it 1s poasibly & causal
influence.

. o
Distingul sh between "elip" used by neive witness to

describe descent or fall of plane (not coded "slip”)
‘and "slip” as a fairly technical term tc describe loss

of altitude in turn, or in glide, where it is beyond
normal.. "Skid" 18 included under "slip" coding.

F—
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12. "Power dive™ is a2 dellherwts divs or with controle
.. in & position of deliberste.dive (i.e., pilot belng
moonncim}

'Bnovtry from dive" rarnra 1o dive completed
but plano gtill at appm‘.x:l.nte low point of dive.

14. "Climd after dive” 1s when plane is claarly an~
cending after tarmination or dive.

'15. "Other destent" refery to any case other than
"spin,” "power dive," "glide,” "spirel” (descent)
vhers Dlans falls or 4drops to ground. Thus the
use of "dive" in accident report usually comes in
this category (see 1teli 12) wxcept for landing
stall at very low altitude where outcome is crash
landing. ‘Code emough manetivicn +to got plane to
grou.na excopt as notod :ln‘im 2.

16; Bank Angle

.1, .{s) Shallow - up to. 300
(b) Medium - yp to A30
- (o) Steep - over 45° .

2. (a) "Power on” means developing power
(r) "Power off" means not developing pover,
: incinding "engine tarsttled dewni”
(¢) Douibtful cases go in former
- Shallow up to 300
Moditm - 30-h5° .
Steep ~ over 450

c¢. Enviromment: 1. Describe no environmsntal factors subsequent
to fipnal mansuver coded, or dnori'hd by final
outcoms cods. .

2. "Instrusent flying" is use of instruments (in
bad weather). “"Ingtrument comiitions” is a
statemant of instruments nesded with no in-
struments used.

3. "FEngine fallure” dus-to cbvious strouctural
defects is included under "structural” code.

k., "Obstruction” includes all obstacles other
than mowntain. :

$. "Mountain" refers to ruming into mountain.

6. "Excess losd" refers to pounds carried.

7. For "asleep” code as "IF (sles).”
Iapiivations: Include auggeated causes not demonstrated.
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Fellure of tya 2iinl ro pararal: swiiic oot 221hit%ude while mansavaering

-
Bt e WG 4-74‘ (s Tims 0 locetion W, New Jox"soi
£11n% Flane
Samo  Matthaw 5. 3Isckinger H.P. 3
pge 31 age 9
<lane i Hra. 2 A
Hrg. . 5 laat 90 rla;ya ¥ Since ovo_rhaul Y
vie. Defect - Defact O Comdition G )
Prev. Aco. -
Injury 2 - 3
Waathar
Vis. 0] el Q Wind g Lim. Cond. Y
' \aoidant B
Altitudae L T Xird of Fiv. &e Fvernta a ' 9
v 6, 9
¢ X2, 1,5, 7
i 2
. s 8
Atpligatine
Inexperioence of the pilich 1o Ly
Airplane nof su prod For niaat
Inexperisnced piioh, ausire a v

of &awrp-ane involyed
NCARI

AL Magnd

alrport, no land:ng fighis, o radioc, ny Jlood lights aod no Tlares

for n smsAing .

trisd to land al & atrange
STl e Ay
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iws wonaticu Toke Hanabaw, Cal,

- Bilot | Plane
Neme  TNewton W. Collins HE. &
Ags 32 Age 0
Cless 5 ‘ _ . Ers. 0
Hre. T. 0 Laat G0 daye 8 _ Since overheul 1
Via. Defect Y Defect . Condition Y
Prev. Acc, }

Infjury L4 -0

Weather
Vis, Y1 Ceil. Y1 Wind O Lim. Cond. 2
Accidsant
Altitude 5 ° . Kind of Fly. 6f Events a 9
b 6
¢ -1, X4, 5, 6, X2 -
{
d 3
e o
Taplicatione

Pilot had no excuse for the ladk of Judgment displayed in npt returning to
an area of known favoreble weather along a lighted airway upon encounter-
ing fog condition at his destination, particularly with an unoperative
radio receiver. Ignorancs of the terrsin and fog conditions in So. Cal. is
the only plausible excuse. Pilot does not hold an instrument rating.

Probabla Cause

Action of the pilot in continuing flight above an ovearcas?. in approaching
dariness and with defective radio squipment.
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. #3153 Date 9-30-40
T-{ 101.'.

Nams Wililem J, Stahly

Ao 40
Claps Z2
Hre. T. 9 © Laat 30 days

¥1s., Defect B, Dafect 8]
Prav. Acc. 3]
tnjury 1 -1
' Weather
Vis. Y1 Coil. Y1 Wind
Accldent

Altitude 2

- ’:la

Eind of Fly.

- %‘jr 78“ '-r

1(‘*

'.-4.63-‘

b

Imylications

;&

T ,.,r..s r J-n»: _4 :é]

Bvents

Pagsenger was fatally injured upon impact with the ground when ehe reaorteﬁ ;
to her parachute &t an altitude Insufficient to permit the parachute to “fully -

open. The aircraft carrjed no radlo equipment snd was nct eguipped for in- .’
Piiot and pausonger Wore regulation Irvin seat-pack para-

etrument fiight.
chutes.

Protable Cause

Maifunctioning of engine follord by fire of ruietermined cause.

Tt

5‘.‘%‘[5 m ®;
,,;-‘;_%j—?'ﬂg - ‘:'

lotation Wilman, Calif. .
S

Plane - :f"_”:;;

H.P 2 .g*
Age 10 . S
’ - g
Hra. 2 —

Since ovi;hnul 1l

Condition @

Lim. Cond. 2 A

'
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