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ABALYSIS OF FATAL AQCIDHENRS IN MISCELLANRGUS FLYING
By

Jameg C. BEdgerton

SUMMARY

This report 1s restricted to miscellaneous fiying acci-
dents .involving fatalities, in order to redude the statistical
volume and to insure consideration of cmeep contslning maximum
detaila., The periocd covered le between Jemusry 1, 1934 and
December 31, 1937. There occurred 630 fatal accldents which are
the basis of the dats presented, and the analysis of those agel-
dents revealed that the great majority happened by reason of the
pﬁrsonnel element. In a substantial number of accidents, violations
of regulations were strong contributing factors. It ie not shown
thet. the age of pilkots nor hours of expérience were primary factors.
It 1s the general purpose of thle Teport to determine the basic
underlying csuses of such accldente so that remedial msasures can
be recommented.

Tabulations and analyees wers made covering all available
factors including detailed consideration of .the personnel and
materiel elemente. This report includes the presentation of these
factors, a discussion of them, and the concluelone reschad.

It 18 concluded that it is not the materiel of miecel-
lanecus flying which ie primerily at favuli when the uee thereof ls
kept within proper limits. In & great majority of the agcidents
coneidered, the causes were the exerclss.of poor technigue or of
poor judgment, or violations of regulations by pilots.

Selected tables are appended in pupport of thie report.



INTRODUCTION

The study of accidents 1s a valuable source of informa~
tion in developing safety in aviation. Up to the presant Lrittle
-has been dones to make avallable detalled information derived from
correlatsd miscellanscus accidents. It is the puarpoee of thie
report tc assemble gsuch accident material from field reports, %o
determine the basic factors underlying such accidents, and to
analysé¢. such factors, in order that practical remedles may be
developad.

Oivil aviatlion i divided logically into two component
types of operstions ~ scheduled and miscellaneous flying. Both
are transportation mediums.  Ordinarily, it is thought that
scheduied opsration is presminently the medium. for the transportation
of paseengars for hire. As a matter of fmct, however, in 1937
.alonse, 1,295,904 pansengera were carried for hire in miscellaneous
operations, while 1,147,969 were transported by all American owned
and operated, domestic and Forsign, schedulsd services. During
~that year, mlscellaneous operstions. oovered a-dlstance of
102,996,356 niles as compared .to 76,996,163 miles fiown in echeduled
operations.

* . The period covered by this.repori, beginring Jamuary 1,
1934 and ending December 31, 1937, was chosen as raprpgentative.
The reporte -aovering the 630 fatal accidents whioh oceurred during
this period are judged to be rskacnably accurate, efatisticslly

and technically. Thie opinmion i#.confirmed by the scopa of the



etatistics contBined in Table 1. Conslderation is confined %o

those accidents which.occurred within tié continental limite of

the United Btates.

FERTINENT DATA

The subject may be convenilently divided as follows:

(a)
(v)
(c)
(a)
(e)
(f)
(&)
(h)
(1}

Personnsl

Aircraft

Supervislon

Weather

Toryain {including sirports)
Mr Navigation Alde

TMypes of operations

Traffic control
Adminfatration - Regulation

Personnel

Reference to the number of accldente attributed to person~

nel, esbhown in Table 2, will reveal why the.relative importance of

this factor is emphmsired. For the purpoese of analysis, personmnel

is divided into the followlng groups:

Pilots

I. Pilots
I1. Imstructors

I11. Inepectors

IV. Alrport officlals
V. Msintenance personnel

Table 3 shows that during the Iau& year period all pileta

involved in the 690 fatal accldents hed accumulated the followlng

averaged mamber of flying hours:
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T s L NPemEpORt L.t eiTelieniensts 1,807
Iimited commercial ......00..0 257

Private ......... eaareaan rveee . 256 e
Amgteur ....... seereerennn s . 114
Btudent ... cvcciiieinns e B85
Unlicenged ............. veruas 220

' Tdis table indicates no trends from year to year over the
four year period. :

Table 4 1s one in uhiﬁh&;ii miescellaneous pllots are grouped
together toc show the acdidantufygq&nﬁcé within blocks of 50 hours of
experience, and similarlyu*rtisé;‘ﬁ}oﬁﬁn of 500 hours. It is te be
noted that e preponfierance Sf #L#iﬁaﬂ%l occurrsd to pllicte baving

less than 250 houre of experlence as follows:

Yoar | Percentage
1984 vurnirninnn. e .. 7
Tee T ‘ - 1935_0.0*0--“»---‘--cvl-‘-,,q-b k\“ -
1936 4. ceninnerencersnnra ‘es 51
‘\11937 ‘t_“l!"v;uuir‘-l'i_i';‘-nrf17_ 741 . - N N
or an average of 65.5 per cent. : N - .

The percentage of pilets with 100 hours or less of experi-

ence, involved in fatal accidents is aé followa:

Tear : - . Perventage
1924 ... i .r 48
1930 ..t iiinnanen fearean . 32
1936 . 1Y Fre s anw R m
1937 v ecvetrosrsanansnanna B

or an average of 44 per cent.
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Table 5 ehows that, on the average, pilote ipvolved in

fatal sccidents were of the followlng ages:

Type Years
Transport ......... s ersiaaens 32.8
Limited commercigl ............ ov.8
Private ........... it a e 30.8
ABEAUT tvvevevitonsorrsnrernns 26.8
Student seiivenrennn v e e o 27.1
Tnlicensed «.cecvenerrinsrrenss 29.0

This table fails to disclose any striking yearly trends.

Table 6 =ssembles by ége groups the data on all pllote
covered in the report, and is designed to show fatal accident fregquen-
clee 1n an age trend upwafd at less than the calendar rate. Thls trend
breaks sharply downward in 193%.

Table 7, which is 8 composite of the age groups over the four
year period, reveals that the consistently highest bracket was the
28-30 year group. Forty-slx per cent of the pilote were 30 or more
yoars of age and 59 per cent were 28 years or more. Those below 26
years were lnvolved in only 31 per cent of the fatal accidents. To
illustrate the sudden drop in age trenmd In 1937, this year shows that
' pilots below 26 yeérs were lnvolved 1n 41 per cent of the accidents,
¢r &an increase for‘thia group of 10 per cent over the previous years.

Because of the very nature of_student'pilot permits, many of
ghem are inactive. Table 8 is appéndéd to provide the most accurate
estimate possible of the number of &ctive ratings in this c¢ategory.

Table 9 is furnished to show the relative numbera of pilote
in each claseification and‘their‘relationship in percentage. Attention

ig called to the rapid decrease in the ratio of transport pilots. The



11sited sommercinl and amateur categories also chow a decreass.
Opposed is tho.mofe than proportional intrease anong privats mnd student
pllots. |

Table 10 shows the number of fatal accidente in which the
pllote of each category'ware involved.

Table 11 shows in percentage the ratio of the number of
fatal accidents among the pi}ot groups. The gnnual decreges in the
mumber of accidente over the four year period among tramsport pilots
is in greater proportlon than the decrease in the total number of these
pilots ~ & favorable ratio. Limited commercial and private groups
ehowed a net increase - unfavorably. In greater propertion was the
unfavorabls showing of student and amateur pilots.

Table 12 is designed to ehow the perceatage ratio of pilots
in each clessification involved in fatal accidente as against the
total number of such pilote. It reveals improved net ratios for trans-
pors, pyivate and student pilot groups.

_Table 13 conatitu&pn an qnalyais of the dquiled causeas of
. accidents the responsitility for which is assigned to pereonnel. Of
554 cases where peraonppl wvas dlrectly the cause pf fatal accidents,
. 356, or 84 per cent, are assignable to poor fechn;qua on the part of
pilots. The next lergeet item, with 121 cases, or 22 per cent, ie
aselgned to poor pilot Judgment. +mong %86 acts of commisslon or
omission which it is belleved contributed to the group of fatal acecl-
depte.considered, by far the largeet group,.252,.1s assigned %o

viglatlone of regulations..



Airport Officlale
 Discussed on page li. .

Mailntenance Parponnel

Discussed on page 15.
Aircrgft

Tabls 14 is included to show the probable accident causes
divided into beeic groups. To aircraft or matgriel feilures (including
power plants) are assigned 100 cases where such fallures are believed
to have contrihtuted directly to fatal accidenﬁs.l In 37 additional
cases 1t was found that aircraft falluree contributed in some degree
to fatal accidents.

Table 16 is included‘to ehow the average age of alreraft -
56.8 months, and the average hours since overhaul — 321. In neither
cape do these figures necessarily apply to the power plant. It will
be notliced that the average annﬁai age falls conaidgrably to0 lncreass
1o proportion to the actual elapsed time. It will be noted alse that

an improvement is lndicated in the composite annual hours since over-

haul. Because of the paucity of statistics, too much credence should

not be given to this latter item.
. Table 17 constitutes a detailed analysis of structural

fallures on an anma) basis. Thie analysis includes both direct and

contributory causes. Attention is called to the fact that out of 61
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structural faillures, 5O are believed to be atiributable to wings and
wing fittinge. The remaining 11 fallures are divided among eight
eeparate etructural items.

Table 18 is a detailed analysie of reported power plant fall-
ureg, presented by years. It is unfortunate that 22 cut of the 39 cases
must be listed as "undetermined" elther because of an incomplete Ffield
report or for undlacoversable reascns. It should be noted that the
remalning 17 cases are quite uniformly spread over 1l powor'plant
items, lefving no predominant factor.

Supervision

Table 156 indicatee that in no case was the direct responsi-
bility for any fatal accidents attributable to eupervisory personnel,
although thie eiament contributed in many of the accideate nﬁudiad.
Thie eubject is discussed on page 20

Weather

From Table 14 it 1s found that over the four year period
adverse weather condltions were directly responeible for 23 of the
fatel accldents and contrituted to an additionsl 23.

Perrain

Discussed on page 18.

Air Havligation Alds

" Discuseed on page 18.

Iypes of Operations

Table 19 shows the various éypea of non~scheduled operations

for the last half of the year 1§37;'ﬁh1ch 18 typical of the entire

period coversd in the report. Of the 112 fital accidents which occurred
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flying.

u_:qj&-

during this siz months perisé; omdy ¥8 can be assigned efricily to

U okeeDeialoperations, Tinahalitg ragingi - ‘Stoedent sdlos aocounted for
2o 9 (B0vpay sent.) of Yhe-pesEining 4. -
Y e et o el s L T-TpgfFie Contrgl

Discuased on page 20,

Aﬂministraticn - Rggulatiun

Table 14 indicutaa that in the cape of five fatal amacidents,
violationa or rsgulationa ware assigned ae direct caunses. On the other
nend, violaticus of r&g&lations contributed to 292 auch aczidants,

Table 20 diecloses & more flagrant type of viol&%iéﬁ of

regula%ieas inyslving uniicenseé and student pilote carrying psssangsrzsm
of the 292 vial&%iens, léﬁ, or 42 per cenﬁ; wars in this category. It

¥ill be noted that over tha four year pﬁriu& %hare wWoE & censiderabla

decreass ip this type of winlation. Violations by students involving

not only paaaenger'carrying. but aleo aernbaﬁica. aﬁaﬁ & marked increass

ayer ths psriad coneideradc

Table 21 eupplies a braa&ﬁown of ﬁha typas of iicea§es lseogd

to cover the aircraft invcived in this &na}ysiax It is of interest io

aocte that identified or warated aircrait were lnvolved in 18 per cemt of
the tstal aﬂmher of sccldents consildered. Thus the adrcraft with un-

rated airwarthineaa conetivuted 18 per cent af ail tha aireraft included

in thia rﬁport- Ap of A@ril 1, 1937. idantifie& and unlioanaad aipr-

fcraft canatituted 18 per cent of ail aireraft oﬁgagad in misesllanegns

i S T
ne b R4V LT



contributins to the accid;entn in th:l.a ana.lyiia.

houra.‘

RO

et ERafhe ooy Mﬁ R S L
¢+ o Pxbledto4l supplited to Mhmﬁmﬂﬁmm of
the more basic data. Mot 6f the -Lbems Hsve already bues Atgmuaved
briefly, with the exception of the'l,X29 fatalitles vhich seourred as

a repult of the 690 accidents.

DISOUSSIOE

-

Hm are erpraascd herenf-h concernina the v&riom factors

Poraon.nel

Lo, ,.1_\

'J.'a.bla 2. a oonposite of acoident -CEURSS, ahown that 79 per

cent af 9.11 baaic acc-ident c:l,unes were a.ani.gnod to the pomnna].

alemant On th.e strength of this showing. prepoudar&nce nf uttanti&n

1: directed toward t.his elemsnt.
Pllot Houru
Too mch credance ahould n.ot 'be placad in inclivid'akl -uta—

mant.n by pilotn of thair hcura of experience. for obvioua mmu.

They are not 80 mcceptibls of proof as -tatmantu of a.irlim pilot

R

& study- of m:le 3 reveals 2 ra.tta of hmr- of lmpaﬂonni

_botwaen the p:l.lot grorupn auch as might be e:pacisﬂ; a:aapt fbr student

3

a.nﬁ. unllcenaed puoti. m a.vara.ge or 65 hourt :t’or ct'u.den.t p:l.lota is

aurprieingly hlgh ma extremes mnge a:ron 1 te 450 hou:;n‘ “Table 22
'1nd1¢atu that the high avera,ge of 85 hm.u-s in 1n true prnpartion. RS

1t clearly shows that this aversge is not overbalanced hy an uadus

proportion of student pilots in the high brackets. Out of & fotal of
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16l student pilote lleted in T&hle 22 invalvé& in fatal accidents,
only 44, or 27 per cent, had mors than 70 hours. These a%d&enta were
licensed for a period of two years. If it is assumed that on the
average each student soloed in eight hours, there ramnina & periocd of
roughly 60 hours of ﬁasﬁgﬂrviaé& #olo flying. Undoubtedly many faulte
of omiseion and commiselion were developed during this period.

The Alr Jommerce Regulations effective during the §eriaﬁ
covered by this répart provided thét a student pilot must ha%a 2b hours
of solo flying tc attein the grade of Amatsur Pilot, and 50 boure of
solo flylnz to become a Private Pilot. With the severe restrictions
imposed upon student pilote during this period, it is aifficult to
understand how 13C, out of a total of 180 students involved, who were
eligible in bours flown, failled to avail themselves of the Anateur Pilot
ratlng; or how BB, who had sufficient time, failed to take sdvantage
of the Frivate Pilot status - unless they fearsd some weakness in
themeelves which might militate againet them if discovered by & Bursau
of Adr Oomm;rce inepector. This supposition seems even beﬁbér founded
in the case of the unlicensed (unrated) pilots, 101 of whom-were in-
volved 1o fatal accldents, Qith an average &ccumuiatian sach of 220
hours.

Of all the pilots coneidered, 44 per cent had less than 100
hours of experience, and there were 23 per cent with lese than 50 hours.
Although 50 hours, and even 100 hs&ré, do not constitute & great deal
of experience it would sesm that a giloﬁ with that amount cf figing

time should be able to keep out of troudle. Inexperience cannot
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therefow be eserided as a major eccident causs.
Filot Ages | |
| 'fa.blar 7, yhich is a composite tﬂ't;lﬁ of a;ge groups over the
four year period, shows that the age bracicet f.;rom 28 to 30 years ie

the hlghest in pumber of fatel accldents for the 4 year period. As
sdvancing age 1s gensrally nuppqa@ to develop stabilityrof character,
thess seem surprising data.u_ It ie unfortunate that theee figures can
not readily be compared ﬁth t.hoée of all pllots 1-1cenaqd {certificated)

by the former Bureau of Air Ccmmerce, 2nd by the present Civil

_Aeronsutics Authority. The assumption can be tentatively drawn, however,

that the age of miscellanecus pllots is not & vital factor ln any pre-

dispogition to accidents.

Pilot Walvars

An soplysls of the waivere of minimum rgquiramentn pertalning
ta _phynical qondition. granted to a few of the pilota‘ involved in this
atudy, failed to reveal m.ca?e where puch a waiver ¢ould be classi- .
fie_d. a8 & basle sccldent cause. 7

Stalls and Spine

Of the 690 accidents considered, 426 involved stalls or spine,
or both. Imn 356 of these cases, the exerclise of poor techniqus by the
prilot was given as the direct cmuse of the accidente. This large pro-

portion indleates, however, that eome improvement in the handling

. qualities of the aireraft, if possible, wonld retura appreciable

 dividende in added safety.
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Instruction and Inwpection of Pilots

The raiationahip of the non-~sthedfuled pilot to accidents
may be considered from two stanipoints. The first is hig training and
general‘aptitu&e. The secoxd covers his reactions to dlgcipline nad
his general behavior after having proved ﬁimsalf es a pliot. On
Table 13, 1t willl be noted that this‘firat element covers "Poor Judg-
_ment" and "Poor Technigue", while the second covers "Disobedience,
"Careleseness" and "Violationa'. ‘

The exercise of poor Jjudgment, and, eapecial}y. of poar
technique, by pllota as the diregt or contributory canse of accidente,
reflects upon the character of flylng instructlon recelved or the type
of supervision employed, or both. These twin subjects will be dla-
cussed later 1ln this report.

Acte involving disobedlence, carelsseness, or the violation
of regulations by pilote, which become the direct or contributory
ceuses of miscellansous fatal accidente, can be classified 1a two
parts - either willfulpees or ignoraence. Both are superviaofy elements.
"Careleseness”, which directly caused 63 fatal accldents, leads the
other two 1tsms. Carelessness is often synonymous with overconfidence.

Ag 1t bhas already been stated, viclations of regulations
contribtuted to 292 of the fatal accidents covered by this report. of
the total number of pilots involved in accidéngé in each gr;up, it 1is

found that the following percentages violated regunlatione:
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... Undicensed (unreted) ........... bé
Student ¢...vvvenens esasensedes BO
ARBLOUT 4o.ivervoaninonns sessans 46
Privatd caviveecesasnnsranrsane 4D

-Limited Commercial ........ ceser 41
Prandport c.crvrenscairanns veves 24

e £ind from Table 20 such violations aé 53 fatal secidents

whers students were cirbying'basaongora.‘in four cases for hire, and

ih_zl'cases ﬁoiqg aar&hiticn wiﬁh’pdaseﬁge}i. ’ié“sd dﬁéhkébbfdenta we

£ind that unrated pllote were carrylng passengers, in 17 of which caees

'‘they were dding aercbatice with passengers.

"It 1e through instructors that the most Prultful contact with

" ptudent pliots is afforded. It is the lnstiuctor whs muet fretill the

proper technique and form the habits leading to the exercise of good

Judgment, and the development of & wholesome respect for the dutles of

e pilot, Such instrustion should do much to eliminete the marked in-

clibation foward the violation of regulations and ‘the carelessnses in

pilot performance rovealed by this study. The métbod of rating and
solecting inetructors and their maintenance at the level comiensurate

with their importance in sviation appears to dessrve the clowest

" attentlon. Likswise it is important to devise 483 prommleate an sdsquate

aystem of tralning which will broaden the base of ihetruction.

A Alrport bfficiaii

Most of the flights covered by this report invelved alrport
flyiﬁg. which ﬁiainjihat they vere under st least casusl dbasrvation.
It seoms reasonable to assume that the pllot faultis which resulted in

the majorlty of fatal accldents involved had beern in many cases in
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evidence prior to the fatal termination. For example, aa individual ie
usually either habitﬁélly careful or cereless, and is either prome to
violate established rules or is normally cooperative.- These character-
ietics are familiar facte to those at the home alrport. Sultable
meenk for enlisting the cooperation of alrport officlels would be
helpful in this-reapoct.

There were indicationes in many of the accldents studled that
airport officlals permitted flighte 1n which it must have been apparent
that violations were occurring. With 42.8 per cent of the £92 vio-
lations attributable to unlicensed (unrated) and student pillots
carrying paseengers, there were undouvtedly many such cases which
occurred undetr the obessrvation of alrport officials. Where there are
violatione as glaringly obvioua as thie, means should be deviged of
making such officlals a party to the violation.

Maintenance Personnel

Maintenance perscnnel are not shown by this study to have
been directly reeponsible for any of the fatal accldents involved, al-
though in some of the 100 cases of aircraft fallure which were directly
responsible fo? fatal accldenta and 37 additional cases where aircraft
fallures were contributory, eirplane maintenance undoubtedlf was &
decisive factor. Unfortunatély. etatistice caﬁ not reveal the facts,
4p alreraft mechanics are already rated for competence, it must be

-asaumed that their wﬁrk 13 satisfactory pendlng a more thorough esurvey

of thies phase of miacellansous flying.



Out of 61 failures of aircraft structure renult:l.ngf o »
similar number of fatal accldents over the four yea.r‘pariod, B0 are
attributable to wings and wing fittings. Lack of acourate data makes
.4t imposeible to state whether this extremely large pﬁportion resulted
from meneuvers which exoeeded a reasonable factor of safety, or whethsr
there was actually a failure in structure as the preponderant cause.

It ie reasonable f.o assumé, however; that the proportion of wing fallures
was excesnive, especlally in view of the fact that the remaining 11
failures were divided equally among almogt as many of the other aireraft
structural and control groupe. The fallures inciuﬂed ‘a. fow casss of dry
rot in wing members, fabrie falluree, fatigue of wing fittings, aileron
fallures, and fallures du; to axceseive vibration.

On the basis of meager data 1t was found that the average
number of hours between overhaule on the aircrnft 1nvolved was 321
~bours of elapeed flylng time. An improv-ement- was shown over the four
yoar periqd. since ln 1984 the average was 4565 hours, as againat 298
hours in 1937, -

The average age of airgrafi talen over the 4';rea.r period was
56.8 months, the anmual increase being eonsidsra.bly'.léu than the
.calendar rate. A study of the accidents 1nvolv§a fails to reveal any
declded age factor as & bagic accident cause. This is atrik:lng in view
Lof the fact that aircraft ages renged from a faw da.ara to 18 yoara- Thiw
age olement should recelve more careful Btudy on th:e ba,aio Gf & broader
statistical fou.nda.tilon. as it is evident tha.t structural fatiguwe, dry

rot and similar age failures are factors which mmst eventually be
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related §9 the ape of alrcraft.

Power plant failures contrituting to 32 accidsnts esrve to
reveal an unfortunate lack of data from the field. Out of the B9 cases,
22 must be listed as undetermined. There will always be & substantial
proportion in this category, but it is believed that they can De
limited by arranging a more thorgugh methed of developing facte. The
renaining 17 casag are divided very evenly among all ths component
parte of the power plant. On the basis of available data it is indicated
that power plent failure is e minor factor in mi#cellanasas fatal acgcl-
dents.

Wosthor

Thies study reveals thse fact that adverse weather condlitions
provids & major mccident factor, having been the direct cause of 23
fatal sccidents and contributory to an sdditionsl 23. A majority of
these accldents occurred ip the course of cross-country flying. In most
cages, adverse conditlone developed suddenly which found ths pllote in-
volved lacking both the eéperience and the proper radic equipment,
avigation and flight instruments to extricate themselves.

A8 long es miscellasnecus fliers depend upon contact avigation,
it is ipevltable that & certedn proportion will continue to be caught by
adverse weather. One remedy lles in more thorough education in all
phases, including inptrument flight inetruction, and the equipping of
aircraft with the proper instruments and radlo apparatus. Another 1le
the reeognifion by pilots of their own limitaticna.

The chief obetacle to such a program is acontmic, as instrument

training is tedious and costly. Then too, to aquip one of the popular
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low~priced airplanss with the proper redlo and squlipment regquires an

. outlay of money out of proportion tu the originsl cost of the aircraft
itself. Further, the design of such ailrgraft limits them in carrying
the additionsl weight. This is & condition which will probably be
improved only with increased aireraft production and uee.

It le true also that mch miscellaneocus f;yin\g is parformed
away from the airweys. Asrological services are now organized mainly
to serve the alrways. Potentlallties of miscellaneous flying are such
that some considsration of the development of asrological services
to serve such off-airway operationms wounld be belpful.

Terraln

A majority of the fatal accidents covered in this report
ogscurred upon or in the imrmediate vicinity of sirporte and can be
olaseed properly ae alrport flying. Ia vlew of the fact that the air.
craft involved in most of theee airport accidente were of a eingle-
engine typs and hed 2 low lasding speed, 1t must be assumed that most
of the airporte involveld were adeguate in size. It must be further
ssuumed, therefure, that the nature of the terrain, particularly that
of the sirports proper, csanct be considered & major factor in
wiscellanecus accidents. Rather, it 1s indicated that it le¢ the use
mads of such airport fasilities by the miscellamsous pilots involved
woich 19 the major concern. . Thar.:gre‘wnca of cbetructions in the
-vioinity of airporte, although & minor factor, is sufficlantly promle~
nent from this study to warrent corrective meapures.

Air Navipmtion Aids

It has already besn shown that the adjuncts to instrument

flying are econcmically difficult of attainment for the mejorlty of
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private pilote. This fact makes our system of radioc sids of mo,
practical use for alrcraft not properly equipped. The aver#ge pilot
who engeges in such flying, when faced with adverse conditlions such
as night flying complicated Ly sdverse weather, must depend upon
lighting alds. If severe weather conditlons develop before he reachss
an alrpert, hie safety depends lergely upon his ablility to maintain a
course in croee~country flying utilizing the sirway light beacons, the
gfficlency of which depends on the degree of wisibility. The thought
is advanced that lighting alds muet bs contlinusd, developed and ampli-
fisd as an adjunct to mlscellanseous flying.

Types of Operations

Table 19, covering ithe last half of 1937, has been prepared
ap typical of {the non~echeduled cperations engaged in during the entlire
_four year period. It shows ihat miace;laneous flyine can te divided
roughly into 12 general categories. These 12 can agaln be grouped
under airport, eroge-country and special flying. Of these three, sir-
port flylng, with €0 per ceat of the total, comprises the largest
operaticn. Crose-~country flying is the next largest with az&} 28 per
cent, and special operations constitute 12 per cent. Alrport flying
for pleasure compriged 34 per cent of the total for the period covered
and muet be considered we the most signlficant of the enﬁirﬁ cabegory.
Similarly, the next largest item, witb 10 per cent, were solos by
student pllots while engaged in airport flying. These two types of
operations, constituting 44 per cent of the total, etromgly indlcate

the need for closer supsrvision of such alrport cperstiocns.
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Traffie Comtrdl - SR

Thers was & sufficient mumber {seven) of oiliwigns between
atreraft in f11ght and detwssn atroraft while taking off or lsoding,
to indlcate strongly the desirability of traffic control for miscel-
lanscua fiying. The fact that this problem developed early in the
4 year period, when traffic density wue &t a minimum, pointe the way
to future needs. The numericel time ratio of suth ascidents indicates
the growing effiolency bf"prgsent traffic control methode.

Administration - Reguletion

Table 20 indichtes that therse are too many cases whers etudent
pilots eapscially, display overconfidence and #Xiibit a tendency to
fshow off" before others. Approximately 30 psr cent of all ths acoi-
dents coversd im this report are dus to thess factors, aml &s & result,
there le an imposing list of passenger fatalities. The only cmmial
" possible liee in bstter training and stricter supsrvision of student
flying, It would seem that some student pllots bave not been properly
lmprassed with the limitations of present day fiying, snd further that
thay have been eliowsd to develop faulty technigue and Juldgment, un~
checked, Thore are too msny stndent pllota to be kept unfier constant
chesk Dy the inspectors. Additionsl responeidility could probably be
lodged with the instiuctors and & system of sccountability developed.

A grent many cases wars discovered, chisfly among student
pilote, of aerobdtics being performed over crowds and populated arsas
with fatal results. The fact has slready been oited that in 297 fatal

accidents thers were violations of regulstions involved. 4 cempaign
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of education might be helpful in this respect. It could be directed
toward impreseing upon students in particular a more wholesome attifude
toward flying. Some of them appareantly need t¢ be impressed with the
idee that flight regulations are set up for thelr benefit and that over—

confidence has no place in aviatlon.
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TABLE 1 - ACCIDENT SUMMARIZATION

‘Ccidﬁntlh ----------- Fer s P Lot rEP Rt ey
ht&litiaa'-total R R R E R R R EE R EEER R
Tr&nﬁpo!'t Pilnt' 1nv°lved Srerssasssassseans

Limited Commercial pilots lavolved ........,

Private pilots involved ............ ... .
Student pilots involved ........... savens vee
Amateur pilote involved ....... tassesasanns .
Unlicensed pilots involved «.......000cunne .

Accidente involving vioclations ............ R

€690
1189
234
4
146
180
11
101

297

~—



TABLE 2 - COMPOSITE ACCIDENT CAUSES

Year Personnel Structural Power Plant Weather Undetermined Totals

1834 150 18- - 3 & 184
1935 127 : 18 . 13 3 10 171
1936 127 11 .11 9 6 164
1937 150 14 Vi , 8 8 187

554 Bl 39 - 29 RO6*

*706 pilote were involved in the 630 fatallaccidente. due to seven acci-
dents involving more than ons aircraft.



TAELE 3 - AVERAGE HOURS BY PILOT GROUPS

. Pilot.

Classification | 1934 1935 1936 1937 Averages-Hours
Transport ........ vee.e-a 1961 1702 213? 1850 1927
Limited Commerciel ..... 314 367 143 247 267
Private ......co..oe.... 364 204 290 168 266
AnAateur .i.cveveeinenane 15 0 143 &7 244 114
Btudent «...vvvntuLn .+ B0 102 55 416 65
Unlicensed .......... «.. 116 i8b 358 224 220



b~
. 'PABLE 4 - PILOT HOURS FLOWH VS: AGOIDNNT PREQEENGY = >
Filot Experience Groupe of 50 Hours

Heure 1934 1936 1936 1937 Averggp Hours

. All Years

0- 80 ...... ceees 27 22 26 46 30.2
60 - 100 s.uvunnrenn 38 16 <l 37 28.0
100 - 160 vevvvnunnn, 14 16 13 <0 16.7
160 - 200 ....... cees 7 9 8 8 8.0
200 - 250 sivinninnn, 13 10 9 10 10.5
250 - 300 ....iunans 6 3 4 5 4.5
300 - 350 eiveriinnnn 4 10 6 9 7.2
350 - 400 ........... 2 4 1 0 1.7
400 ~ 450 vevvinnn.n, 9 4 5 1 4.7
450 - 800 ........... 1 7 0 5 3.2
500 = 550 ¢cevenvinnns 2 4 8 3 3.7
6650 -~ 600 ....... v 1 > 0 1 1.0
600 = 650 cev.nnnnn. . P 3 2 2 2.2
650 -~ 700 «..iuuies. . 0 0 0 2 0.5
700 - 750 vo.iilnn, . 3 0 0 1 1.0
750 -~ 800 s.ocvinnnn. . 1 0 0 0 0.2
800 = B850 svvivvinnanse 3 2 3 3 2.7
850 - 900 «.ivvn.nnn, . 0 1 0 & 1.7
900 - 950 «..iuininnn.. 2 1 0 4 1.7
960 - 1000 «..0u..en . 1 0 1 1 0.7
136% 1148 105% 164* 129.7

*Number of pilots with hour data available.
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DA 4 FILOP BOOHS FLOWS V8. WW (M)
Pilot hﬂrionc- Groggs oL mo Houre

Hours 1924 1935 1986 1937 Average Hours

} : All aar'll
0 - 500 ,..... veesees 121 101 93 14l 114.0
BOO ='1000 «vvvvvvvne. 16 13 12 23 18.7
21000 = 1600 +evvveeeeee 8 7 8 6 7.2
1500 = 2000 ++....00e0. 6 6 9 5 5.5

2000 = 2800 «vivvrnn.. . 2 65 2 2 2.7

3500 = 5000 +e...... cee B 4 7 3 4.7
3000 = 3500 cvvernnnnn. . B 4 4 3 4.7

3500 = 4000 «rv.vnveenne 1 4 1 0 1.6
4000 -~ 4500 ....... ceers B 1 1 3 1.7
4500 = 5000 ov.vivvernee 2 1 1 1 1.2
5000 = B500 +vv.uunn.. .« 2 2 1 1 1.5
500 = 6000 «evrvrenares O 0 o o 0.0
6000 « 6500 orvuennivns. O 1 1 0 0.6
6600 = 7000 vrvurvnens. . 0 0 1 0 0.2
7000 = 7500 coenreiians . 0 0 0 0 0.0
7500 = 8000 vevnvrennns . O 0 1 0 0.2
2 0 1 2 1.2

BOCO & over seveivenen. e

174 143 1483 190 164.0
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TAELE 5 -~ AVIRAGE AGES ~ BY PILOT GROUPS

Pilot Clamsification 1934 1935 1836 1937 Average Age
Transport .......... ceree 38.4 3l.6 33.8 31.9 32.3
Limited Commercial ...... 25.7 29.7 28 26 27.3
Privete s.iiesinisasvases 32 29 2.4 30 0.8
Ampteur ........ erassvaas 22 28 21 29.5 26.8
| Student «. i ven 27 26.7 28.3 26.7 27.1
Unlicensed ........... ... 28 28 3l.5 28,7 29.0
Composlite Average ..... 29.0 28.8 28.1 28.8 28.9
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1934
Arranged per

Factor . e
o Now of- o o=
Acclidents
1
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19
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16

16
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181

! Hpe of
Accidenta

25
21
.
19,
16
T
14
-

13-

181

Arranged par
Accident Factor
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TABLE 6 - PILOT AGES VS. ACCIDENT FREQUENCY BY YRARS (COWED]

18

22
24

<6

30

a2

36

38

418

Arranged per

_hge Foctor

Y¥o. of

Acoidents

1

5

12

21

30

19

12

10

157

1935

No. of

Accidents

30
2l
19
12
12

10

187

AT ranged pe 1‘

Accident Factor

Age

28 - 30
26 - 28
30 ~ 32
24 - 26
36 - 38
38 - 40
20 - 22
32 - 34
34 - 38
22 - 24
18 - 20
40 ~ 42
42 ~ 44
44 - 46 -
46 -~ 48
16 - 18



16 ~

28 ~

& 2 8 8 &8 &5 & & 8

18

24

&

]
m -

)]
2]

2

s e

BIET 6 - PILOT 4GRS V5. ACCTOENE JEBREERCY BY YRARS (Y0D)

Arranged per
Age Tactor

“¥No. of
Accildents’

2

1
10
13
18
14
18
12
12
1l

6
10

1938

No. of

Accidents

18
18
14
13
12
12
11
10
10

o

& o

Arranged per
Accldent Facter

g 8 8 8 B

16 ~

18 -

&
}
&8 &§ % 8 » 8

56 ~

58 58 8 858 & 8 8
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- 24
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28
20
22
34

36

Ho. of

Accidente

4
12
.18
23
19
11
20
16
11

11
10
6

Z .

11

184

No. of

Accidents

23
20
19
18
16
12
11
11
11

1

10

184

Arranged per
Accldent Factor

!
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*Ages were not availadle for the remaining 32 pilote.
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TABLE 8 - STUDENT LICENSES

Active Student

Total Student Ina.c:tive Student Licenses
Year Licenses Issued Licenses (Estimated) _(Bstimated) _
1934 11,994 8,166 3,833
1935 14,572 9,909 4,663
1236 17,675 12,018 5,856
1937 21,770 14,804 6,966



TABLE 9 - TOTAL NIMEER OF PILOTS IN EACE RATING AND

PERCENTAGE INVOLVED IN PATAL ACCIDRNTS

Limited
Zear - fransport Compercial Private Amateur Stulent Totals
1934 LA ] rese 4 7.06_3 o 1.&6 5'110 G?Q 31%’& 17. 701
Percentage . 39.9 5.7 28.9 3.8 1.7 100.0
1935 sineccnss 6,450 209 5,961 746 4,663 18,729
Percentage . 34.4 4.9 31.8 4.0 24.9 100.0
1936 v.ev..... 6,408 880 7,154 668 5,666 20,766
Porcentege . 30.8 4.2 34.4 3.3 27.3 100.0
1937 ciiienane 6,411 97 8,604 - 631 6,966 23,583

Percentage . 37.2 4.1 36.6 2.6 29.6 100.0
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TABLE 10 - ACCIDENTS BY PILOT CLASSIFICATIONS

Limited ' Student

Year Transport Commercizl Private Amateur Unlicensed Total
1934 EEEEEEEEE ] 68 9 30 49 : 37 193
1935 ... ... . B3 7 36 34 23 163
1936 venrnnens . 57 7 39 a3 16 160
1937 caciennnn . 48 11 41 67 . @b 190
234 34 146 191 101 706"

*706 pllots were involved in the 690 fatal accidente, the diecrepancy being
due to Beven accidents involving more than one alrcraft.



PABLE 11 - PATAL ACCIDENTS

HATIO OF ACCIDENTS BEITWEEN PILOT GROURS

Linitad
Ysar Transport Commerciml Private Amateur Btudent Unl icensad Totale
1936 <reeveeen 68 9 30 1 48 a7 193
Percentage . 35.2 4.9 15.5 0.5 249 19.2 100.0
1935 «.vnnvens 63 7 36 1 33 23 163
Percentage . 38.7 4.3 22.1 0.8 20.2 14.31 100.0
1836 s-vnvraee  B7 ?. 39 2 B9 i€ 160
Percentege . 35.6 4.4 24.4 1.2 2444 10.0 100.0
193’? LA I B B IR Y ] 46 11 41 ? 6‘0 35 190
Porcantage . 24.2 6.8 21.8 3.6 31.6 13.2 100.0

o34 34 146 11 .180 101 708



Year

1934

1935

1936

1937

37

TABLE 12 - HON-SCHEDULE FATAL ACCIDENTS

RATIO OF TOTAL RATED PITOTS TO FATAL ACCIDENTS

Iimited
Breakdown Transporti* Commercial Priwate Amateur Studentex
ACB totalss 7,068 1,006 5,110 679 3,838
Inv. in accidents 68 9 30 1 48
Ratios 0,0096 0,0089 0.,0058 0.0014 0.0125
ACB totalss 6,450 909 5,961 746 44663
Inv, in accidents 78 7 37 1 33
Ratios 0.0121 0.0077 0.0062 0.0013 0.0070
ACB totals# 6,408 880 7,154 668 5,656
Inv, in accidents 57 7 39 2 39
Ratios 040089 0.0079 0.0054 0.0029 0.0069
ACB totals* 6,411 971 8,604 631 6,966
Inv. in accidents 46 11 41 7 60
Ratios 0,0071. 0.0113 0.0047 0,0130 0.,0086

ACB refers to the Air Commerce Bulletin which contains official statistics.
less airline pilots.
Eotimated to be active student pilots,.

23,583
0.0069



TABLY 13 ~ CAUSES OF ACCIDENTS ATTRIPUTED TO PERSOKNEL

Poor .Poor . Total

Year Judgment Technique Disobedience Carelessness Viclatione Causes
1534 Direct 18 109 3 18 2 180
Contrib. 34 3 20 3 av 147
1935 Direct . .24 B7 3 12 1 127
Contribdb. 16 -] 22 6 74 122
1936 Direct 38 76 0 12 1 127
Contrid. 27 6 3 b - T4 116
1937 Direct 41 | B4 3 21 1l 150
Contrib. . 19 . 11 8 & 57 101
Direct 12} 366 9 63 -8 554
Contrib. 95 25 54 20 292 486
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TABLE 14 — COMPOSITE DATA — CAUSES OF FATAL ACCIDENTS

Personnel Miscellaneous
Poor Poor

Year Judgment Technique Disobedience Carélessness Violations Aircraft Weather Undetermined
1934

Primary 18 109 3 i8 2 26 3 5

Contrib., 34 3 20 3 87 15 12 3
1935

Primary 24, 87 3 12 1 31 3 10

Contrib. 15 5 22 6 /A 10 3 4
1936

Primary 38 76 0 12 1 R2 9 6

Contrib. 27 6 4 5 T4 4 8 6
1937

Primary 41 84 3 21 1 21 8 8

Gontxib, 19 11 8 6 57 8 o] 4
Totals

Primary 121 356 9 63 5 100 23 29

Contrib, 95 25 54 <0 292 7 23 17



1934
1935
1936
1937

Personnel Inefficiency
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TABLE 15 — ACCIDENT SYNOPSIS =~ MISCELLANEOUS FLYING

0=

J

1, 1 =~ Dace

PROBABLE ACCTDENT CAUSES

1, 1

Other Causeg

FATALLTIVS RESULTING

Pilots Others Adrcraft Miscellaneous Passengers and Pllaots
150 0 26 g 323
127 0 31 13 258
129 0 2 15 269
150 0 al 16 279
554 0 100 52 1,129
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TABLE 16 ~ AIRCBAFT -~ HOURS SINCE OVERHAUL AND

AVERAGE &GE

Year Average Age-
(In Monihs)

1?3‘% FEST £ TS PR US P LI IS R T T ER LT T PR TS 34
},933 L N I I $E R E Y EE EED S TN S EEFS - 53%‘
1936 BE p 2 b sssxd b 5039 4% hRN AT AEERE 58

1937 D R I T T T R 62

Hours since

Overhaul

488
378
152

298

Average 56.8 Aversage

321



TABLE 17 - STRUCTURAL FAILURES - CONTEIBUTING CAUERS

Failures 1934 1935 1936 1937 Totals
Wings and Pittings 15 14 9 12 50
Rotors sveuvinnnsa 1 - - - 1
Flaps .........v.e - 1 - - 1
Controle +evsvaues - 1 - 1 2
Control Cables ... -, - 1 1 2
Safety Belte +.... 1 L - &
Strute .. ...t . - .1 - - 1
Pilot Seat ....... - - 1 - 1
Undetermined ..... 1 - - - 1

18 18 11 14 61



TABLE 18 - POWZR PLANT FATLURES - CONTRIBUTING CAUSES

Fallures 1834 1935 1936 1337 Totals
Carburetor ........ I 1 - - 1
Fuel Syetem ¢.vivee. -~ 1 1 - 3
Water in fuel ...... =~ 1 - - 1
Propeller ....c...... - 1 1 - 2
Cooling System ..... = - 1 1 2
Valves vievivennseas =~ - 2 - e
Engine ............. - - - 2 2
Undetermined ....... 5 9 5 3 22
Engine loaded ...... 1 - - 1 2
Cutting out ....... . 1 - - ) 1
Overheating «v.ce... 1 - - - 1

Bﬂ-ckfirﬁ ||-‘-.‘ ------ bl - l ot - l
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TABLE 19 ~ TYPES OF OPERATIOES - 1937 (last half)

{Typical of Three Year Period)

Iypee Eumbar.of Cases
Alrport Flying!
Pleasuro evvcececnons tesiaesssanen terue 38
Student Dual ......... eviearesirtansange 8
Student 8910 scvvreiiiriiiiiiiiiiiiany 22

Croee Country Flying!:

Taxi Service ....... vereas teesesinenas b*
Student DuAL c.vevincnrnnn Cearesna veera 3
Student 3010 +...iviiiiiiiireieieniaann 7
Buslness Service .vccnvvininianen . 1*
Pleasure ....... NN e 16
Speclial Flying:
Sighteeeing ................. tesereaeas a*
BxnAbAt40n suqererrennns Ceariieareas e 3*
Crop Dusting eevvevreenn.. deer et ennn . I
Competition - naoing'.... ......... ceisa ar
112

*Commercial operations, including racing.



TABLE 20 -~ TYPES OF FLAGRANT VIOLATIONS

FATAL ACCIDENT

S

Violation 1234 1935 1936 1837
Students carrylng passengers «......se.0e 21 11 ib 6
Students carrying passengers for hire ... 3 0 0 1
Students cerrylng passengers and

gtunting ...... 0000 iins Ctretassavanes 5 4 4 8
Unlicensed pilots carrying passengers

in BC aircraft socvvvecannannn. seesaes 13 8 6 3
Unllcensed pilets carryling passengers

and stunting in NC airoraft .......o000 7 4 4 2

49 2v - 29 <0

Number of Violations

Total -~ 135



TABLE 51 - LIGEASES IGSURD %0 AIRGBATY

Humber Issued
Licenses 1934 19356 1936 1937 Total
HO ...ivriiienecnassannes . 141 132 126 141 §39
R ...... teireretrarrene 5 8 6 7 éE
B8 ...... . Cenasenna 1 0 2 o} 3
A teeenrans 39 22 26 39 126
. S Cerevne 4 1 1 0 6

190 163 160 187 700

HC -~ Commerclally licensed airoraft
HR - Redtricted use aircraft
NS ~ Aircraft used solely for government purposes
I -~ Jdentified only - airworthinese not rated
X - Experimental
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