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ASCIDIVTS ILi SILITIOD AIR CCLMERCE

L.

SUWMART

A sualysis of sccidents which lisve occurred in scheduled
a2ir comierce Yetwyeen Janusry 1, 1934 and February 22, 1933 iadicates
that 2 mejority of them heve osceurred by resson of ecuses cther than
freilures in the mechanicel fretors involved in aviation. It Las been
the authors! purpns: to develorn, where ocssible. not only the dirvect
but the underlyins cousrs of these gecldents te the end thet proper
remedisl messures may he adopted.

Tabuleted and snalyzed lLercin sre the following factors
invelved in the accidents! parsonnel, aireraft (ineludings accessories),
weather, eir nevigestion fzeilitiss, terrain (including zirworts),
night flyinz, 2nd collision. Fortinent dats are prosented with refer-
eace to these Toctors followed br discussion, oninions znd, in scme
instences, the racomsendations of the zuthors.

It ig concluded that sviation mrteriel znd the sttendine
conmplexitier of 1%s cperabtion have wrorressed so rapidly within the
Past few yesrs thsot parscmonel, prrticulsrly £iizht crews, hsve found
it exceedingiy difficult and on occzuions have been unchle to aljust
themselves to such complexities. This hss been agzorevated by the meny
added duties imposed unon flisht eremws gnd the more difficult kinds of
flyinz aftermpled which heve contribubed to their phrsical fztigue or
emctional streas.

Humercous tsbles are avpended in support of the data, discussion

zud conclusicns.
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INTRODUCTION

The period chosen for this an=lysis bvezins Januarv 1, 1054
snd ends Febru=ry I8, 1838, Tals is regnrded =s a critical period
in sviation hilstory in view of the cancellatiocns of sir mail contracts
vhich occurred carly in 1934, inmediatelv folloved by reorgenizaticn
of all the domestic alr lines. Also, during this period, important
and startling changes in the design, size, and rerformasnce of aircraft
were initisted.

Turing these 50 months there occurred 112 accidents in
scheduled airline operstions (not including secidents invalving
ferry trips or %test flights) within the continental 1imits of the
United States whichs in the opinion of the ruthors, mwere of sufficient
importence to be used as the basls of this analysis. Hany minor
accidents involving no injuries end insignificent demcge to the air-
craft have been omitted from this anslysis,

Thece 112 sccldents may we classified as follows:

(

(b) Accidents involvin. injuries only 24

) Accidents involving fetalities 28

G

(c) Accidents invelvin: ar fatalities or
injuries 60
Total 112

Another bresizdowm of the sr-nie totzal which is considered

Important is as follows!



(d) Aceidents involwins Totelities 28

(e} Accidents involvin: no fatalitles but waich
were :otontially serious 34

(f) Viuor sccidents, some of which involved
versoncl ilnjaries; all of which involwved

varions degrees of deuaze to alrcraft 0

o

Total 1o
Fotalities resulting from sroap (=) above were distributed

1

zg follows:

(z) Passengers 100
(h) Pilots A5%
(i} Stewsrdesses 10

Totsl 177

Aceident Boesrds selected from within the Burean of Air
Commerce suf susmonted, on oce=zsious, by technicel advisors from
vithout the Burssu rendered conscientious opinicns =8 to the probable
ceruses of these accidents and thelir findinss sTe svaileltile to the
mabiic, In view of the obvious value of 2n analysis of the entire
Citustion in tha lisht of precent lmowledge these 112 sccidents have

Deen ravieved.

PIRWINANT DATA
The factors invalved in the causes of these accidents

divide themselvec iunte seven grours, as follows:

*Pilots and co-pilots who met with fatal accidents while riding as
passengers are included in group (g) above.
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(a) Personunel
{v) Aircraft (including accesscries)
{(¢) Weather
(d) Air HSaovigetion Facilities
(o) Terrezin (including rirports)
(£f) Wiznt flying
(#) Collisicn
In this subject there is presented factual information snd

cata not subject to discussion.

Personnel
Reference to table A emphasized the relative importance
of this factor which divides itself into the following sub-groups:
I. TFlight crews
IT. DMgpatchers

III. liaintenance crews

Flight Crews

The average number of flying hours sccurmilated by first
pilots involved in the accidents was 6,203, (co-pilots, when involved,
2,07L). This roughly represents three querters of 2 million miles of
flyin~. Bresking this down further bv sepsvating fztal acccidents, 28,
from non-fstal accidents, 34, the fivinz tlae of Tirst pilots in the
first sroup was €,443 heours end in the second groups, 6,108 hours.
Average with reference %o all airline first pllots compiled late in

1937 was 6,710 hours: co-pilots 2,200 hours, Table F shows the ratio



of acecident frequency tc nilots' emperience.

The svers.e sge of first pilots involved in 112 accidents
wes &0.u yecrs, (co-pilots, when involwved, 29). Brearing this dowm
rnrther by seperating 20 fotal accidents from 94 non-fatal accidouts,
the sversxe ase of the first pilets 1. the first gzroun wes 35 vears
and in thz second ~roun, 37.3 ye:srs. Average with reference to all
alrline first Lilots ceomniled lste in 1937 was od years; co-pilots,

©9 yezrs, Table 3 shows bthe ratio of aczident freosusney to pilots!

LT

1%

In 112 sceidents 6% flisifs were menued with co-pilots and
in 28 fatzl accidents 18 {11 ;hts vere manned with co-pilets. In four
instences the co=vilct was the senlor fro the stsndpoint of ae.

Tavle J shows the ratio ~f zccident freouency to the number
of flylur hou s accumulatoed by the first pilets within the 90 day
rariod vreceding the accident in wnich they vere invelved. It will
e noted that 50 out of 112 sccidents occurred Lo airersft opersted
by first pilovs who had lor=ed {rom 220 to 26C hours within the S0
Aay period.

~Foarteen of the first pilots invelved in 112 accidents had
been granted waivers covering slight physical defects. Thirteen of
these walvers covered minor eye defccts.

In 112 accidentsz, 65 occurred when the pilot in command of
tle Ilight was returning to his hase as asainst 47, "outhound”. In

28 fatal azeccidents, 18 ocecurred "inbound" as aczinst 10 "outbound”.
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Discassed on page 18,

ilaintensnce Crews

Discussed on page 20,

Aircraft

Table A shows that failure of sircraft and sirvecraft parts
including engines, =zccessoriess aund radic have gccounted for at least
Z5 of 112 accidents, Charged to "weather" rather than "aircraft"
are the cccosions wheo severe stztic conditiens rendered rsdios unin-
telligiblé.

Foremost among aircrzft failures are engine and rropeller
failures, 21, and landing zesrs and brales, 8%, In 28 feotal sccgdents
sircraft Tailures accounted for at lezst %: (a) propeller brezkage;

(b) favlt: aileron design; (e) faulty structursl design which caused
sulfficient flutter to detsch parts of the tzil surfaces while in flight.

)
]

The aversze aze of craft involved in 112 accidents wes

4]
fun
4

©5.0 months. The aveareczo zoe of those In 28 fatsl accidents wes 22.2
meaths and in this group, nine vere less then ¢ rear cold. Tseble L
shows the ratio of accideut fregueiicy to 2ze of alreraft. Table K
shows the male and nodel of the 112 alrersit involved. Tablie F shows

the malre and model of ailrcr~ft involved in each accident.

*The mzster teble Trom which these fisures are taken is not annended
since it duplicates uch infovnztion conteined in other tzbles,



Weather
Tuble 4 shows werther conditions whilceh prev:ziled at the
scene of 112 zccidents.

This factor is discussed on naze 24.

Alr Uavigation Facilities

Discussed on nage 25,

Table II shows the btwvre of fterrsin involved in 110 sgecidents.
Two aczidents occurred without the zircers®™t meking contezet with the
zrouné or woter, FHeoith net unususlly turbuleat air coaditions which
resulted in injuries to some of tre rnccupants before the pilots could
nroceed to sn crec of srfety.

o Tatal acecidents bieve pcenrred oa alrrorts. Seven occurred
in the vieinity of or imedictely contijucus to sirverts but were in
a0 wsrm attributaole to the sirvvort or the coaditien thereofl. In the
12 that aeourred in nount=incus tervaein, 10 invelved the element of
weather,

{r 84 scrious accidents ianvelving no fatzlities 10 occurred
on airports sno in ARC minor aceldents, 27 occurred on eirmorts,

In 34 sericus seoidents involving no fotalities 3 oceurred

in mountcinous terrairn ond in 50 aainor accidents, 3 cccurred in

mountzinous terrain.

14290
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Jight Plying

In 28 fatal aceldents 1% ocecurred at night. In 34 serious
accldents inveolving no fetelities, 21 necurred at night. In 50 minor
accidents, 25 occurred =t night. In the 112 accidents 65 occurred st

night.

Gollision

Mo aireraft collisions 2loft have Leen e:perienced hut one
alreraft flew into threce wild swens over a water-way durlng s migrs-
tion season. Thie occurred at night over roush country and in view
of the cdamzge done to the zircraf{t could easily have proven more

serious.

- DISCUSSION
In this section the authors express their views concerning
the fectors reported on in the previocus section. These views reflect

composite orinions reached through individual, detailed study.

Personnel

Flight Crews

Table A snows a distribution of the direct csuses of
112 accidéents of which 64 are attributed to pilots.

It is well recoznized thst airline rilots as a group
revresent a2 hirh steandard of Awerican msnhood, physically and

Aent=1ly, In techinical efficlency and aeronantical kaowledge
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tiicy excel pversga plliots by o wide margin. From past performance
records they aie well auslifled and they possesc a hizn degree

ol phvsical coursge. 3ut aistckes mode by them ineluds peoor
jafgment end, on ocersions, foulty technique., This misht in~
dicete that rreceat metiods of evalucting their capabilities and
linitstions are inadecuate. Superior airersTt, and eir navization
Teeilities @ re but of questionatle velue in the sbsence of
rroperly gualiried nersonnel cronable of operatins such racilities.
The 1aebillity of some pilots te cone with unusual and difficult
situntions mey mesn that the clter-tion of design end the increase
in the corplexitiss svrrovudins the operation of medern aircrafls
has not meen s=tisfceterily coordinsted with the capabilities of
many of the pilots =znd further that insufficient considerstion hss
been :iven to the rrorer sclection, development, eveluation sud
mzintenance of the men who kave flown the airerzft s=nd used the
alrwa;s.

Tle srthors believe that emotionsl instability in-—
fluenclnr judgment which in turn :ffects perforiaance is the fore-
most euce of pilots! misteles; thst fotizue, wental andfor
™iysical, is 5 contributing. frctor ard that complerities of the
eireraft courled with the -roving deasnds mede upen pilots with
refercnce to verious 'ziads of c:leuwlations to be rnsde mnd records

To bz ent duriiz f11-Whs hiecve 2 Jecided beariunz on the vroblem,
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In sddition to the actual handling of the aircraft
while in the air pilcts! duties include:*
hadio

1. Test 11 three radic receivers and traasmitter
orior to start of trip.

2. Worlr field control tower on 278 ke for testing
ené to secure orders conecerning departure,

3. laintein constsnt watch on company frequency.

il

. HMaintain constent watch on Department of Commerce
radio range staticns. :

o
.

Revort to company over ali check points.

5. Contact Department of Comuerce ststions when
nafsiny over thelr markers,

7. Heport to Alrvsys Control when over inner marker.

8. Report to compeny wien over lnner warxer.

9. ZXeport weather for esch 1000 ft. level during ascent.
15. THeport to commany estimated time over neri check point.
11. ZEeport time, szltitude, wesmthoer over check point.

12. TDleceive and record weather for next ststion on route.

13, Change redio receiver frequency for cross range
fixes.

14, Report te company any change in flight plan.

*The list waich follows enumeraztes actual duties imposed upon the
pilot and co-pilet. Delfinite sllocstions of duties cannot be mede,
The 1list was compiled by an alrlinse pilot with more then 12,000

n

hours of flying erperience.

14390
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1L, Eelay meusaes to ascist other sireraft in malkinag
radin coutacta.

16. Chenge comprny freguency to woirl: treffic control
throu-k field control tower.

17. Change Department of Coumerce receiver frecuency to

=]

wvork field coatrol,

1P, Handle aiscellsneocus medsszes.

Caleulstione

19, Czleulstir true airspeed.
20, Caleculate giround spesd.
2L, Calealrste wind direction.

2:, Galceuwlete wind wvelocity,

o)
£l

Checel: wind dirrction and velreilty with drift.

24. Dstlunte tinme over next checl: polnt.

3
i

. sleculate course For next leg of Flizht.

Cslculeate course for aent 1 f flizht

26, Qalculato “worss power reagrired on nezxt leg of course.
2%+ Qatculste fuel coasumntion per hour.

2. Check airspeed polnt to point.

2%. IDstimste fucl required =t nert refuelins stop.

Zecordinseg in Flivat

0.  Enter tine o1 departare.
3l. Hnter tiame off rronndi.
32« Zatec tinme outween cacclt nolnto,.

2. wmter zirapeed vetwesn chec!t nolnis.

14390
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3 Bnter wind Civecticn and velocity between points.
25. IEnter ground speed between checlk points.

56, ZEntter altitude flown betwemn checlt points.
37. ZEnter tiue over check points.

38. Inter tmc course flown between cheel: points.
39. ZEnter manifold pressure used.

4G. ZInter fuel consumption per houar,

21, Inter horse rower used each leg of fiight.
42, Enter outside air temperature.

4%, Enter carburetor =ir tempersture.

J4.  Enter distance from last check.

45, Enter nasnetic course.

26,  Dnwer smount of crcb from ceurse.

2%, Zater corrected sirsreed.

4%, IDnter czrburetrr gnifola pressure bhetween checl:s
points.

A9, IEnter sngine BEM betwecn check pointe.

50. Znter cloud forwations snd levels batween check points.

Reccerdinge in Alrnlone & Jnrine Log

01, IEnter derarture time,
Z. IBnter tinme off ground.
53. Enter rcir tims.

54, ZEnter srrival time,

H5. Enter fuel on board at place of devarture.

56, Entéf oil on bosrd at nlace of departure.

14390
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Lo
~3
[23]
=
[
)
F

fuel tacen on boord ot ecch refueling point.
58. Znter oil taken ou buers 2t each refuelinz teint.
59, BEnter =verage hesnd tenperaiurs.

6C. Enter averace oil termperatnres.

1. Enter sverace o0il pressare.

3z, Enter averzse Zasoline mressurc. -

o&.  Inter sverare cayburetor intelte tempersture.

64, Enter svirage crulisging sanifeold pressure.

65. Enter avnrree graising enzine LLP.M.

&€, Inter cvergvwe vacnuil punp reacings,

67. IEnter sirnlune stiucsure romavis.

58, Euater sznry 1zlfunctionins oif controls.

6. Enber am arlfunctioninz of lanstrumentea.

70, Eﬁter ony mzlfunctioain: ol ensines.

71. Enter zny melfuncitlioninz of radio.

@iher Gloriaa} Duties

W

72, Enter time and pouches on P. 0. fern FHo. 2702.
73+ Check 211 P. 0. forms o, V1B,

7:ts  Balance le. 2702 before oriival each stop showlag
errival - departure, nouches on and off

75. Chsc ermress waybills on end off azeinst airplanes
menifest.

76. Cheel: coupany waterisl.
7%. Yoep alrnlanes carzo manifest in hslanes.

7%. Prepare companr forn for statiorn agent showinz cerzo
off.

14390
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79. Prepare veather sumiary for trip.

8C. Fill out trip discrepancy revort,

Miscellaneous

8l, Checlt de-icer equipment at intervals.
Bz, Cheeg't glinrmer ring operation.

33, Chee':r wirdshield de-ieer.

g4, Regulste wentilation.

35. Rezgulate heat sunply for csbiu.

86. Malte frecuent checks on hydraulic geszr.

87, EKeep radios tuned.

fany of the airlires do not supnly the services of
stewzrdensaes or stewsrdr. Waen suc™ i3 the case a generous
shere of the co-nilot's tiae, durias flisht, is reguired in
tlie nwessenzers' coupsriment. Yot infrequently it is necessary
for s co~nilot Yo =zosent himself from the pilots! coupartment
for seversl minutes =t 2 time. When his dnties involve the
serving of mecls aloft, as i3 often the case, such periods
are necessarily longer. -

It shonid be remembersd thet these epdded duties are

not perforied while coufortsioly seated at a desk in an office.

v ]

tlots! comrartments do not lend themselves ss nlaces where
elericel worlz may be done to the best advantaze. Sometimes

tihe windows leslz rain; sometimes they are open for ventilating
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TUrNOSe s, und,frEauentlvlthe temmernture is not conducive to
writing. And sowebody aust Tly the zircraft! Autometic pilets
mitizete actual fli~ht auties but tasy do not "Erke over! sas

iz assuned by some.

Considerable stress has been lazid on the probebility
of fatigue contributing both directly snd indirectly to many
ol these accldents. To just what eritent vhysical faotigue
influences ueniesl feotizue ond vice verss 1s not '-nown. The
study is 2 profowns ore vhich reguires meticulous and consistent
luvestisrtion,

An erperinent-l ststion, under the direction of an
experienced flisht surzecn, is beins egteblished by the Bureau
of Air Commerce in fLeners City. Studies will be conducted in
aviation medicine -nl fabiue es vell as eypzrimental performance
Tlight tests. Thie nroject inclodes sbudy with reference to
greund opersonnel involved in Aisnatclivg and azintenance.

Lack of emperierce Tron the stendpoini of ccocumulated
hours con scarcely be =ssizned as cwises for these nccldents
(refer to pazes 4 &nd 5 and tables ¥ & 3). T spreads between
6,710 hours, the averses of 211 =2irline pilots, 6,208 hours,

the avevrsge of first pilets in 112 accidents ~nd 6,443 hours,

[}

the wverrge of first pilots involved in the 28 fatal zccldents,
do not seem tr be wide enoush to he cenclusive. Opinions

expresscd by sene (not the suthors) are thet nany yeare anc
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many hours of experience sometimes contribute to an element

of dnnger rather than of safety. These claiuwsnts state that
somé pilots wio have been successiul in aveiding acclidents for
e long pericd of time occasionally ecvolve sn attitude of con-
tempt for the fumdsuentsl hesmards of fliing. This is not
definitely suwported in tebles F znd G.

It is felt thot the "age of pilots" element feils
to indicate gny siznificent trends. Referecnce is nmede to
Table G.

Hore than half of the first pilotz involved in 112
accideats had zccumilagted upwsrds of 220 hours in the 90 dey
neriod immediately precoding the accident; the aversge for this
Zrocun velne 245 hours. Since this figure is appreciably in
exceas of 194 hours which is the tine accumulsted by average
alriine nilots within 90 day neriods 1t is indieated that
faticue may have coniributed s z caouse of the 57 azeccidents
used in arriving st thils 249 nour average. Table J provides
a brezlktdown of hours scelwumileted in 90 day perindas.

Ceraful investization [rils to show that eny of
the 14 pilnts who hed been zranted weivers suffered accidents
by reason of the rhysicel defect walch had been waived.

~

Prior tao April 50, 1%3c, co-pilots were not required

te held instrument retines. Refersanee to table H shows that

in 41 of the 67 accidentg in which co-nilnts were invelved the
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sccumulzted ti e of thene co=-nllots wes below lhe averags of
all cc-nilots., Tuis mey or may not be siznificent but it is
w>ll lmown thot in the past many co-pilots have heen emvloyed
wno not onlyr ¥oiled to nossess instrument retinzs but who were
actu=1ll" unzble to s:=falr Geie=oif end land the type of air-
ereft in wiich they served. Under Civil Alr llegculations,
effective Anril 40, theoc motantiszl deficlenciss are corrected.

Tae sesition of rfirst pilot ard co=-pilnt with respect
to age or 0w s lew, cn oco:sicns, been reversed., Chis soner-
ally is due to an older Tirst pileot haviny teen placed on the
status of ce-piloet, citier teaver:rily or rermanently. No
significance is afttzeched to this.

On at legst threy oceasicns, snl porheps more,
accldents hsve occurred @s a restlt of confusion betwenn nilots
as Lo tlelr resnmective duties. Tle caotinnal siress eugendered
during trying <ituatioas hasz heen the ceuse. Contributin~ to
this han, nro doubb, been tne meny added futies reguired of
both pllote dae to the complerities of modern pirveraft.

Orinions have beon wsdvesnced that a coatributing
cruse of accldents =gy ve the desire on the nert of pilots
to terminate . homewerd Lownd trin »s aulckly ss nossible and,
conseguenrntly to assuwe zrswtor rists when nrocesdine toward their
home wports *h-eu vhen dampertin: tuervefrom. In 78 fatal accidents,

18 oceurred "inbound" geeivst 10 Youbtoouni'. This rsatio of

14580


http://th.it

14290

-16—

5 night suprort the contention altrou~h the ratio of 11:85
which prevsiled in 11Z accicents does not seen: so soricus.
Should the trend centinue zs above gone significance should
necesssrily be stteched thereto. Pilots! scnedules azre
frequently arvenged to permit thew to terminate their trip at
their home and at nizht. The fact thet the majority of fofal
and. serious accidents have cccurred at =ni-ht may have influenced
the sbove retios. The subjeect of night flying is further dis-

cugsed on nave 26.

Dispatchers

ilstcixes made by Clspetchiers ordinarily consist of
Zivinz nermiesicn to £11 hts to proceed ia the face of too un~—
certein westher or in caces when the condition of the elr
navigotion freilities or flicsht nersonnel involved in the flicht
is guesticnable,

In digtributing csuses of 112 accidents none have been
directly chorved to dispatchers since in no instances have they
hzd the final authority to order z flight to nroceed when the
rilect elected otherwise. Iz at lesgt 23 out of 112 accldents
poor judgment on the nart of dispatclhiers has contributed to
these accidents.

It zgy be thot lack of sufficient infeorneotion with

reference to meteorclogicel conditisns is not the only cause

of thelr errors. Complaints heve bern made by pilots thet
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sometines disnpatehers have unfuly ivlluenced flizht crews to
orizinste or %o nroceed ~en condlitieons were questionuble, for
thie purpoce ol ~ebtirz & particalar flight pest a narticulsr
stetiow, for the purrose of convenicntly placin, tie circrelt
along the comeny's route with a view teo suwbsequent operztions
ov in order to =veld thie additional work ¢nd e:ponse of "train-~
ing" moassengers. If sneh practice erists it is obvious that
scme dispatchcrs have Deen e ploye’ yithout proper consideration
heing ziven to thelr judzuenb, erperience, or character.

Or the otler hznd conscicntlous dispatchers have on
nzny occasions erred, a0t through carslessnesc or ignorance,
but because lacccurate or inadequase woteorclogical informstion
hes influenced their Jnioment.  lanr £1li-hAts have been clesred
on t:e wssls of inaccuratg woether inSormation waleh heve
zarried thron: steeessfully becouse the error wios of fset by
arceptionsl ability or coura w on the prrit of the flisht crews
involved,

Irperts in tais Tileld rre none %too numerous. Some
of the ~irlines ~ee T£il1in $lese Lapertont pesitions with old
nilote with successiul rilotlng eareers behiné them. There
hze Bean just criticism ia the pest thet on foo meny occasions
thesr posts were nanned by personnel with insufficient
acronsubtical errerience. The authors arge thet =21l available

steps he talen to thre end that onlv coapetent dispatchers
P ; T T
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participate in the clesrance and ovement of sircraft and thsat
operstors estzblish procedures which will provide for complete

understanding between disvatchers and flight crews,

Meintenance Crews

tMistaltes made by maintenance crews are dve, ordinsrily,
to noor surervision, imperfect or careless insncction and some-
tines tc inexperience.

It 15 suggested, in the interest of safety, that
servicing stoms enroute be of sufficient curstion to pernit
servicirg crevs to odecuatel) inspect 2nd refuel the air-
craft, Izcts concerning some or tue reviewed accidents
sugrest that ervors woere coamiltted becsuse zround crews vwere
in too much of a hurry to sccomplish their worls.

Cereful selection and $raining of maintenance crews
by the comﬁany erploying them ls of psramcunt imwortsunce. It
ig trke cypinion of the zuthors thet inefficient mechanics have
not only been the diract cause of ot least 4 accidents; that
they heve contributed to¢ not less than 103 =and that on many
more occesiong accidents as o result of thelir mistakes have

been avelded only by the ercellent technique of pilots.

Alrcraft
With the ewnception of those accidents .ientioned nn vage 3,

only five other siructursl frilures occurred; {2) one in which a
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gas fank support gave way in the sivy (b) one in wihich the ply wood
wing covering cracked and opened fror spar to sper Jfue to turbulent
alr, (both of these involved noa~metal aireraft not now in use as

s): (e) one which suffered an accideat because of

e
W
[ €2}
[47]
5
09
D
]
o
Y
]
R
[
®
H

toms oa uprer quadrants of landing .esr making it im-
nossitle %o lower the zrary; (4) one whick resulted in considerable
dama s to the aircrai't by reas~n of lancdin~ gear brealinge, and (e)
one which suflered ertreme driege due bto feilure of tail vheel
assenibly in normal lrudins snd which chused the sirerafft to ground
lnop.

In additiorn to 21 power plant {(iueluding propeller)
Tailures @istributed as direct csuscs (sec page 6) there were 18
other coccegions when they conbribvuted to the agecidents. In these
30 cases propolleor brestage occurved 8 times. This specific
propeller deficlency h=s bnen corrected end corsiderable progress
has been made with reference to tre comler fundrmentals of
propeller vibrrtion,

Ice in corbureturs which in the early vortion or the period
accounted for scveral engine frilures iirs been overcome.

Alrerait accessories, includinzy instruaents, have asde
substentisl advencemont to tho point where they no lonrcr contribute
materieliy to dcnger in flyians, o instrunent Tailures scem to have

dents roviewed. It is truc thot s they have

L

caused any of ‘he zcc

incresged iu numher the cmimlerities of oneratins and interpreting
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taem have lilevige incressed. Experiments are under woy vhich should
improve this situniion., Telicf Troo undue commlerity by mesns of
instrument sirplification is bedly needed ond the weric progressing
alonz thet line shoucld be recelersurd 17 wossible.

Althour? plenormsnal stridcs have been mede in redio there

remzing much %o he derired in this Tield., Operations =re so devendent
upnn relisole radio that t"e lwnnrt-nce of utilizing all resources

in the furtier development of this 2id cannot be oversestimated. In-
abllity lo receive varfio signels under conditions of wrecipitation
stetic heve not only contributed to seccidents but on numarous
occaslons hove pleced the £lisht in precario:s vositions. Work is
progressing in this specific field and all resources are heing
marshalled in solvin- this imrortant pretlem. The anplication of
ultrs high frequency promises a grest deal. Experiments are being
conducted almost deily loolzing to i%s genersl applicsiioxn,

Of varticu er interest is the iaverse retio nf accident
frequency to "sre of erirer-ft", (8ce teble L), This roes far in
sanporting the contentien of btlhase who Lold thal older alreraft well
tested by time ani in connection with which the oparating and
maintenznes problews hsve Leen more nearly solved, offer less of a
hapard than newer eouivmient with vhich the flizhi and maintenance crews
are act so frallisr. It nov De thet the policy generslly and voluntar-
ily employed by sone onmerstors ¢f retiring thelr zirveraft st & relatively

early aze by resson of sunrcsed obsolesceonce not only militetes rgoinst

14290



economy out, to & Asgree, reuinst wrfoty.  Or, if mey mean that longer

test neriosds sre needed lLefore nocw cireraft cre plseced in line operation.
The type -7 nirecrsft siters, of course, as progress is mnde

in tie industry. A orovoudersnce of "twin engine" accidents in the

pest four wezrs heas vndcubtedly cecurred hecouze there hra been a

vrencuderance of "t-ia enzine" sircraft in populer use. Distribution

is as follovs:

1 engine = engines 2 engines Totsl

1934 veiiieiin. 11 7 7 25

1935 cuvevnvnennn, 11 1 5 29

1936 winecnannnnas & 25 6 27

1937) .

Lomgy e 2 19 0 21
Totel .. 20 But 13 112

For further breslzdeun refereance 1s mede to table K.

Thin fathorﬂ:believe th=% the trand of aircraft design hss
resulte? in enuivnment thet reguires much uore technicel s1:i13, con-
cantretion, znd seronszutical 'mowl:dze ¢ the part of the pilots than
were required of thew a few vears 2 0. As zrzinst this facter swveed
anc. vay-~losd have increazsed 1n ratio to aperatiorns cost. The flying
charactoristice of cvrrently nommlsr 2irline aireralt, particularly

vhcn oncratins uncer adverss *wtroralozicnl conditionsz do not appear to

*_‘
11

be ar satisfactory, iTrom fthe stzudpcint of safetyy s those charscteris-

tics fourd in siveraft of lcas snecironlar perforasnce.  The opinion is

L)

held by nany in tle indust»vy tha’ nesgibly the travelins nublic and the
operators zre payin: tno high & price Tor speed end iwmary. There is

evidence svezileble froo accidonts reviewed harein and fron numerous
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erneriences not resvlting in accidents tut reported by pilots and others

to suprort this,

Weather

The accurate and consistent forecasting of weather is a
rroblen not yet satisfactorily solved, Progress in this field has
been good but much i1s to be desired. Since this element plays such
an importznt part in sirline activities it is impossible to enticipate
the day when flirht cancellations and interruptions will not be the
major consideration insofer #s operations zre concerned.

Wiarther has been o factor in many accidents and'many bitter
experiences heve been Torced uwnon aviation by reason of it. The in-
evitcble conclusion has been resched by nost oserctors that en ultra-
congervative poligy in this resard is necessory.

Durinzg the yersrg 1836 and 1937, thirteen fatal accidents
oceurrecd in which 117 rersons lost their lives, Then of these 13
ocenrred in bed weatler., In the eutire 28 fstal accidents invelving
177 deaths, bad wenther ureveile” on 21 ocensinns. Over the ocntire
neriod reviewed but 7 eccidents (with resultant fatelities of 46)
occurred in which we;thgr was not a L{actor,

Avoilable de-icing equipment hins ncot completely solved the
problem of icing while in flight =nd this is a matter for mmjor
consideration.

The Weather Burezu and other sgencies are conducting con-~

structive experiments Ly means of radlotelemeters susnpended to free
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balloons. These 7lizhts wanally reach =1%itudes of more than 50,000
Tte and antomatically transwmit by hish frequency redic signsls, nressure,
temperature and hunidity re.dings, at tlhirty second intervsnls. During
ha ecurrent year sevorsl additional Westhsr Bureau ststions will begin
Aaily flizhtr of this Mind -nd it is believed thas the deta so secured
will be of zreot bensrit in permitting aore accurate forecasts.
Adfitional neons of Alsseninstinr availsble ﬁeather informa-

tion shrild be encour-sed.

Alr Favigatior Feecilitins

Failure of :ids have bveen =as8si.-ned as contridubtory causes in
7 mccldents. There is reszson %o believe taszt on many nore occzsions
only luelz or s-ill tawve preventod sccidents bLecause of such failures.

Two accidents, not included =vove, which cccurred on the same roate might
have been avoided Tad nol the telotwpe wecther rencrting facility becn
discontinued on phaf ngrtlenlar airwayy presumebly 2z an economy measure,
This feecility was pgoin reguilsitioned and is now operstive,

It is recornized that occasional interrurticns of any mechanical
device is to be emmected ond duc allowances made therefor, but improve-
nent ir the rcirrays which inclwdes s=dditions and modernisation of
exicting -ids is needsd, I% is honed thst the application of ultrs
high radio frequencics will matcrially i.anrove conditions.

Preqgross dn thic field is helar nade zs a?ditional funds are

availsble.
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It should be reaembered, however, that the abhsance of 2ids
in certain locations, no matter low b=cly needed, cannot be reasonably
assizned as a cause for any accident in view of the futility of
rlacing dependence on aids which are noneristent,

One pilot who survived = serious accident, complained that
when he switched to the airport localiger, expecting to recelve the
range signal, he heard voice. This cannot be assigned as a2 facility

feilure,

Terrain (Including Airports)

Conclusions on mage 33,

Night Flying

Alr transrert anpears to be relestively less subject to the
vieissitudes of nivht operation than other forms of tresnsportaiion.
This may be due Lo Vb2 patheusticsl inmmrobsbility of collision accidents
in the air as cprssed to surfcce transrortation which generally flows
over vredeternined, narvrow lsues. A ratio of 65:47, nizht sccidents
vs. Gay esccidents, docs nol seew to Le hirher than could be nermally
exvacted in view of the fset that ni-sht Jlying is dnittedly nmore
exactiag than day flying.

In 65 acecidents that occurred at night, 43 involved bad
weather. In 47 sceidents that occurred during dsylight, 25 involved
bad weather. If it can be assumed for a mownent that weather, rather

than tiwe of Jay was tle more importsnt contributing factor the
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rollowine hrief table ig ny interest.

Totel weiiviiiniininnnn 6b Ty
Lees weather ......... _43 Lesr weather _25
Reasinder «ovviieninens 2.2 H =

Such an assuaption niclt slso iudicete (a) bad weather
is more freguently cnesundersd at aizat, (VL) flyine frenm the pilots!
stendpoint breoner wore difficult when hed weather 1s enceountered

at aight, or (c) westher rerorting :nd dispaic is less officient
at nioht ag eompnred ts dorliehi.
Lo accur-~to Ji-ures arve IrooFlgtelr =2v-itable ms to the

retio of ai;ht flvdine to oy Jlviac, bub sstinctes lecd the suthors

tc belicve tnont suweh ratin iz aboutd 401670,

Collision

On o few nceasione siight drmrge te alrersft has resnlted
by ressen of collision with birds. Tae rroblea szynesrs to some to he
trivial but the authers do not feel so snd = oproject 1s under way
looking to merns of scfeziarding azzinst this hazard, The sccident
involving wild swens, mentioned on nage 3, ook plece st sn altitude
more than £,000 f4. zhove sen lavel and serz thun 2,000 £t, =bove

the terrain, 1meh hlrher than wos sencrslly believed ncssible.



CONCLUSICIS

The suthois fTeel thet this prelininery anclysis, covering
a perloi of neore then 4 ryeprs an. 112 accidents constitubes 2 hasis
for intellizent findiazs fron which conclusicns mayr be drawn with
reasonanle accuracy.

Conclusions both positive and nesgative have, therefore,
been resched with raference to tle several frcetors discussed in the
prececding section of this anclysis and are presented below in corres-—
pondinz order., In some cases recoamendstions are wmade which involve,
in the oninion of the authors, desirsble chauges 1n existinz Civil

Air Heguletlons.

fersonnel

Flight Crews

l. Pilots! accumulsted hours of flying time does not
anwear te be an importrat factor in the review of

these accidents.

A%
.

td
s

lots! sxes in 112 coeidents {ail *o iadicate any

significant tread in viev of the general age averasze.

3. The evers=we hours (243) sccumlated by vilets within
the 0 dzy perind wrecedin e f1zjority of these
accldents may leve contributed to the fotisue element.
Flight Tinme Linitations (CAR Rl.513) talzes no

cognizance of the tyre of flying conducted, Since

there is considerably more than z methematical
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cifference between £0 rours of flyinr under entirely
favorable conditions and Z0 aours of flyinpz under
unicvorsbie conditions, it 1s recommended that this
fector be i.ade tlhe subject of a specific study with
the view oil revisiag CAR 51,013 to nore adequately
provide rrecautionary liattetions under verring
conditions.

Since the waivers ~rzated to nilets iuvolved 1n
acclidents bave in an wiee contribuhed to the sccidents,

T seamr nlsusible thei nresont mialmum recuirements

oy

ey be hi her thsn necessery. It ls recomaended that
thin fector e wsdo the gubjeet of = specific study
with the vizw of revisiny pllots! physicsl reguirements,
narticularly with refsrence to vislon.

Bfforts saruld ceontinuz bn nrogross in the establishing
of nreocadures which will zliminate the wossibility of-
confusion betwsen pilote with refereace to individual
and resrechtive dntics.

Furtlier sud consistent anolyses should be made with

the view of ascertairing if the cecident trend indicates
& greater nuwaber of tuem sceurring vhile pilots ave
"inbound",

Accidents scnetimes . hingce on ohscuare evenbs the

perception of whiecn reruires mental alertness, FPilots
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busily engaged with tediouas =2nd eracting clerieal
dutiss, subject to audit, are obviously hendicappred

in the verformance of rlisht duties. Such duties should
be simplified.

5. The practice of coastantly introducinz unnecessary
changes 1n the fomlliicr arranzement of instruments and
controls definitely militstes against pllet efficilency.

2, It is not “%tnown %o what extent snowia {oxyzen deprivation)
contributes to fatizue and sccidents., The pilot medieal
study beias conducted in Kansss City by the Bureau should,
therefores be vigorously suprorted.

10, It is recoumended thaot opersting companies undertake a

more comnpletc and detalled stedy of the avocational

end social environments of flizht personnel.

Dispotehers

1.

EH

ack of nroper end sulficlent weather information has,
on pccasions, influenced dismatchers in clearing flights
undsr conditions which were actuzlly hazardous znd these
errorg have bren contributing causes of severasl sccidents.

2. It is felt that sone disnetchers have had too much regord
for tlin economics rsther than the scfety of zir transmort
and thas =% times the "ecrowding®" of pilots hes beon the in-~
direct couses of some accidents., Greater care in the

selection of men for these pogitions is necegsary zs is
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the estsblishnent oi precodures lookias to better

coordination hetween Tlight crews ard ground crews.

Uaintensnce Croews

ll

Airera’t

1.

2
t e

14330

Servicine stops should be esteblizhed vhich will permit
vecnenics to sdenmuately perform their Guties without
too much haste.

Hore effizient, better trained and betiter supervised
Asinten~nee crews will tena to recuce alrcraft vzilures

with attendins accidentis.

Structural foiluare rTesilting in Jetal or serious
accldiente occur only on rare occrsirns.

Insine snd acceszorics failurcs conatitute the priancipsl
mechanicsl hasari. The genersl aponlicetion of
"feotharia: propeiler%" shienld te made the subject of
special stndy. The ueed for thisz improvewent ie nressing.
Presontly cxintiiy instrument comrlezities militstes
sorinst eflicieacy snd contritutes to fatigue. Lvery
cffort shovld be wrde toward si-mlilfication.

The wroblen of radic inefleciiveness andaer certsin
meteoroloziesl conditionz is of mejor concern.

Aze rnd use of girersft within recsorneble linitotions

do not arnesr to contribute to accidcuts. The fect that



s¢ many accidents invelve comparatively new equipnent
indicates the desirability of longer test periods
before such alrersft are placed in line service,

6. Presently pomular sirline airereft require better
technique snd seronsutical Tnowledge on the part of
ilizght crews tlran wes required = few years ago.

7. Wien operating under certsin unfavorable meteorological
coaditions medern sircraft do not seen to pozsess as
favorable flyinz charscteristics =s is found in sircraft
of less speed and lcse leoad carrying ability.

3. De-icing cquirment has not been perfected.

9, Lenufacturers should give more consideration to the item
of "pilct comfort? in desiznint sircraft. This bears
directly on officiency. =Zliminstion of glares, noise,
the elements, etc.; viglbility and comfortable sesating

arrangenent sre lumortant.

Weather
1. A substantial msjority of sccidents cceur under conditions
of bad or questionable wenther,
2. llore socurste weather Torecsostinzg and additionsl aids
for Mgseninatin- megther infornation ere aceded,
3. The ezncri-a:ls ander wary enrloying the use of radio-

telemeters sliculd De encoursered.
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Alr Wavization Preilivies

1. Fsilutres ol these aids eccur but rarely -nd have been

assirned as contriduiory ceuses cnly in 7 acclidents.
~

2. Additiorsl aifds sre needed and shold be instslled cs

H

apldly sz8 funds will porait.

. The develcpment of ultre-nizh frequency; rodin trans-—
mission may meterially imnrove thie utilization of such
Teellities, This nrojeet shovld be fostered in every war.

4, Inability of pilots to identify their positions is a
Trequent contriinting cause ol aeccidents. The verfect-
iuz of a2 procedure hereby accursts fizes mayry be hed by
neans of redio-trisrnouisiicns, both frorm ground and sir-

craft, shonld serve =z uvseful purpose.

Terrain

Opergtions nvar anunbainous or hillv terrain entail soue
additionsl Yezerd snd reouire a conitinued policy of conserva-

tism partieularl; ia tew or nuestionsble weather,

dignt Flyins

1. Wight nperctions, iz corductzd with full coasideration
=8 to weather, arpear to invelve oniy slicsntly nore
risik then day operatiorns.

2. PFifty-night nercent of the revieved aceidentr occurred

2

at night snd 86;: of these involved bad or questionable

=

weather.
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Cellision

Mo collisions heve occurred between alr transports in
fligkt and the probebility of such can be minimized
through proper apvlication of pressntiy onerating Alr

Traffic Control.



06LFT

PRODADLE ACCIDE™ CAUSES

HCCIDETT SITOPS 18

fersommel
Accident
hrteer

Pilots Taintencnce

Other Causes
A i
orafs Tdeel,

TABLE i

PATALITIRS RubiorTig

Passen— Sterrard-—-

es5CE

C401L X - - i
P42 e o 90 o _ 0 N
L4030 LT ) ey 0 0.
4o A _ 0 0 O :
A0S T X /, 2 L.
O 2 L ¢ AU ¢ SN ¢ S
Ao e _ o Q 0 L
o408 7 ¢ S 0. q _ .
A oo I T o
1 Lo S ¢ A 1 J ‘
B N O — Q. Q O __.,
AR e 9
AL . X 9.0 9 .
I o
L 5 B ) o o -0 o __ .
S e R % 0 0 o
B T SR ¢ DUV ¢ N ¢ S
AL X _ i ~ 1 1 0.
L 41 B o J o_ ..l
I 420 o ¥ _ 0 _ 0 _ o
421 X - 0 il g :
AR 9 R U ¢
| 423 B 0 . O
§TIE 7 0 0 0 :
125 T _ - cC__ G 0 |

-3
[V

3
G
b]

|
{
!

)

e
te

¥ oIl



i

o

0o

Lecident

nber Pilots haintenance

Carried fird., 15 7

“dsel.

TEBLE A=Z

lT'assei~

gers

14

Pilots

[va)

Stevard—
ass5es

i)

©oos0L o .u 0 0 o .__,
e e O H SN B
|59 & ——— 0 .0 0]
b 504 hA e N o o
: ~s05 L D o o1
506 s 0 0 0 7:!
507 X _ D o o
'|_ 500 o . 2 0 N D
509 g 0 0 0 N
|50, X S - N .0
1_ﬁ§,l% — T - - 3 2 o__ !
=2 _ e 0 i L0

L 513 T R T s
I L % 0 o G
ey e ’ - 0 o) o
sl6 % S o 0 o T
Cos51y X 0 0 o
|__51& = __2 = o .
. 29 S U S
520 T 0 2 1
I 521 L N - _h_ ¢ o0 o
I”“ﬁg“’ Y 9 2 1 .
a3 7 o g D !
524 X —_— e e
! i ;325_ _ _— X 0 a _ 0 i
| 525 ¥ 0 3 0 |
527 X 0 0 o __
O - T 0 0 0 }
i 529 L X o 0 o___.
| 3L 2 17 L. 29 20 4 !
L. ]

_Qg_

T

R
o= o



QeeTT

Accident

1fusnher

Carried fwd, 351

Pilets

Lire

niaintenance cract Tisel,

TABTE A~3

rassein-—
cers

<9

Pilote

Stevrard—
cases

20 4

L8R T __ X

AL
i

O y_ .9 g .
b0z A 2 -0 9 _
o _tog I 14 2 4 .
R . __0_ Q. Q_ __
o505 B N n B o
|56 Z - 0 1 0 .
00T W 0 o .. O
:” 508 . C ] Y 0 N 0
505 X L T __ _ o _ — 0 c_

R o . _ 0 0 0 _ _.
{1 X 5) 0 0
NG R - 0 T o o .
_ 013 _ = 0 0 o .
) X _ 0 0 o _ ]
N O & S S - e o9 G -]
516 - il 1 0 !
6l ] z 0 o 0 :
i 015 R S I 2 __0__
619 L ¥ 0 o o
l _2-’30, _ I Z ) ~ T S 1

.Gl . D A ¢ A C ... ..9_ _
. 622 e B 0 ‘
o T - o]
|

IG‘O D CHO IO OO

R T T o
T T
529 b o 0

49

4 <5 5

o
]

D
Ox
un

“Lg_

BV IO



OF%%T

TARL: A—4

Accidert Mir— Passen— Steward—
Mumber Pilots Jaintenance craft Miscl. Ters Pilots esses

Carried fwd. 49 4 25 5 60 28 5

|
?
|
|
!
]
i
i
|
|
|
|
|
!
{
t
i
|
f
{
!
t
{
{
t
|
|
)

™
AU
(@]
4 fby
O
&
L

|
|
r

- E'_

Q
0
0
3
)
039 X _ L 9] 0o o
637 X 9 2 1
701 T h 5 il 0 i
702 X 0 0 0
RO T . B $) D 0 i
3 704 - X _ 0 0 0
(.75 X 8 2 I
| 706 ¥ 0 0 0
7 X R 2 T |
o - _ i 0 0 S
L 709 X 0 o o0
710 - W) %) 0 ]
P 7L - - T T T D 0 S
) iz T 7 0 0 0 i
713 ~ X ] 0 0 0
71/, } T B X 0 D 0
715 x 2 2 0
0 0
0
2
0
5

~1

3

=

F.J
OO O

s
!lil

o[c:crkch

Grand Totals 64 5 35 8

X
N
I~
AVs

10 = 197




T L AGCGTTR

AGCITILNTY CAL. I3

; !
Jorsoomel (el e o ee
Sersgodme ULler wailces

I, I 3 ' B |
CoLeIns NT
Jikini}sTelny Silots T aintenance cralt »iscl,

L OLE T

o

;
i

AT T Rl b Al
SLALLT S aeasl il ARG

0 s

OO OO O
i
I S

5 2
4 1
1 1
. 0 1
ke T o o 0 1 I
L2002 - 0 il
510 N __ .U L
ool . 2 2 o
Cosiw I - 0 1 0
N SO O
b5l i 2 z AT
D0 . o - 0 2 il
522 L L 9 2 L]
03 i 14 2 1 i
R i 0 1 0
515 = 1 S S SO
51 - 10 2 2
_ 05 I_ _ _ 5 2 0
524, o 4, 2 1 ]
z35 % C 2 o
537 . J 2 T
701 i 5 1 0

Al

V]

U

L

=1

SN

-



065w

Agcident

Y
S -

chbotaid-

nimber Pilots Condnatenance craft dscl, 2ilots esces
% Carried fid, 22 1 TG 25 i
ll g - kR fal
(% S N e . - 1 ]
iyl _i 0 2 N
T : = 2 C
yARY “ _ - 15 - 1 L
501 e 6 2 0

Lraund Totals
20 23

}_J




QEETT

Sl ToUs AGCLUINTS

IJL L _.‘ ! ' LE —b ‘LLJU_LJ-}LA.O L UAIUUEZS

Personel Othier Causes i

Asocldent

CTALITTES (oL JLTITT

!
Adr— Passein—
g

gttty Filots Tlairtenance crafs viscl, ners

406 B

t

Ste rard—

Pilotls

NS =
"‘If L | e

2558€E8

411 .

o

’f_lf _ - —
AE I

!

-

IR L
| —

|_.

|

i

|
1
)
L

OO o= | = i =

P50 T T TE I T S
i 510 o !

p\
I_J
n
o

olaololo OfDCDC)CJC)A)C

! N - ]
I bad i
e

b

-
529 L ™ B ]
501 Z
G0z I
DG.’,‘., .\S. - T o T
507 7 T T

R

o

AL
C:C}C)C\C)CJC1C>CJC)C>C)b4

oltoloolinio|olojo|olo

P__I
h
D
)
hie)
&

-
')

oo oloolof GO OloiS i olo oo [0l

=

”T?‘

L

o oo


http://ACOl.JE.TT
file:///TELITTE3

0BLF1

Lecddent

cuntbar Filots caintonaice

Alr—

cral’t

TLLLE

]
=1

Pagsgen—

cd.sck, gers

-2 .

Pilots §53€E3

ot errard—

RIS OO

SOOI

glz T
Grand Totals
34 20 3 o 3 22 23 2 = 27

OO OO [O
|
N T S

Carried f.d. 15 2 5 2 5 15 1 i
b
e X > 1 0
Tl T/ B 12 2 il
N T T N N
L2 b Q 0
_ wIv_ aro S — —
06 e —

(ki

1

=D



068%1

Accident
Thutbex

I 402

STATYATI] T o ohTTe TR
AR CRULLES

L0 AGLIDLIE

. i
_Persomnel

leiatenance

Other Causes
]

Alp-

cralt iis

TLETE D

TATALTITINE WBSULTIG

Passen—
cers

|
1
E
I

Steward-

e53aes

¥ilots

o e i 0 0 0
;‘ 403 = 0 1 o4
! 4ol - 0 2 1
! 407 by e Q Q Qe .
P 409 A & 0 o
L 1 0 0 o 1
O R o |
i 420 , x 0 il o _ |
i he5 - N . 0 O
i 501 _ z 0 0 o
, 53 o C 0 0
o 004 I - _ v Q S__
1 505 = 2 1 0
| 507 L C C 0 ]
209 _ — Lo 0 2 Q

514 = 3 0 Q
- D 0 0 9

521 T 0 0 o

523 X 0 0 0

55 “ G 0 0

5

\n

=

i

T,

’L
LA N

{



Accident
e

Pilcts

e s el

RO Ea -
LETT1eU _J.-.“"_-!.. ()

aliteaaice

rir—

Crait

13

M T
.J_ILJJ A

D2

T

.
Iy

e
v b L Tl

‘C‘”H(T

R ‘ )
| _ i s D
b3 - . . 0 G Q
R (T e OO L2
R 2 R e — 0 s T I
gien o Q LS I VN
i B S ST N
'y 709 e 0 0 0




QLE%T

Lecident
Fnhbes Pilots

Carried fd. 19

l'aintbenance

=

i

Air— Passen—~ Stevard-
crait yiscl, rers "ilots cssen

<1 3 5 p 1

o . 0

1
|
I

X 0

— e e O O

Grand lobals
! 50 22

l.._]

0
JExS] i 0 0 0

S £ S . B S * AU * A ¢ S
719 _ i . o c_ .0
o0z A 9 ~ 8) o

~
24

1
'
]
\
L
C e et b e e

W
(5
L
=
H
s
: |

]
|
f
!
|
!
!
!

_—— e - ————— — ——

1
[

TeTs

Lo

T

oy



147390

Accidents

ACCIOTIY SULTIARIZATION
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Accidents invelving no injuries or

Tebalitics cieenereri s i nnencenenoionea

Accidernts involving

o

z=1lities or

s
[ T
injuries, pPeEsSeNLCrs O CIC™ svavrevars

Accidoants

Accidents

Aceidente

Accidents

Avcidents

Aceidents

fecidents

H

Potol veveoneotaasteannesenns

Fatszl, psssengers only ...,

[£%]

Tatal, crew only eevevanee...n
Fatel, possengeors and crew ..
Injuries only verveaveien v,
Injuries, psssangers onlv ..

InjJuries, cvrew onlr +........

Injuries, passeragers snd crew
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Filet Zxmerience

Groups of
1,500 -

2[000 -

7

2, 800 -
3,000 ~
3,500 -
4,000 -
4,500 -
&, 000 -
0,000 -
6,000 -
8,800 -
7,000 -
74500 ~
8,000 -
8,300 -
9,000 =~
9,800 -

10,000 ~

106,500 -

11,000 -

11,500 ~

12,000 -

12,500 -

800 hrs.
2,000
£, 500
G5 000
T4 BOD

4,000

10,000
13, 500
11,0600
131,500
17,000
15,50C

13,000

maiber of
Accidents

L& ]
[

1

4

7

11

~1

o]

o

’ 11

9

[Ea]

Twibher of
Accidaents

Pilot Experience
Groons ol 500 hrs.

3y 500
D, BOD
7,000
0,000
8, 000
8,500
3, 000
4,000
6,500
44 BAO

8, C00

o

7 ] OC’
2,500

9,000

1,500
1o, 000
2,000
15, 500
11,000
11,500
12,000

12,500

4, 000
5, 000
74 200
5, 500
5, H00
9,000
3, 200
4, 500
7y 000
5,000
8,500
8,000
G, 000

oo

e

9y
10, 000
2, 000
10,500
2, 5600
11,000
11,500
12,000
12,500

13, G0
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TARLL H

ACCIDE.T ASIGIE. 0T VS, CO-FILCT LOUAS

Pilot FA-periesce, veaber of ) Rasber of Pilot IZxpericnce,
Fronne of SO0 hra, acglidents Aecidents Groups of 500 hrs.
0 o— o0 1 1 EOD - 1,000
500 - 1,000 12 1 14 1,690 ~ 1,500
1L,000 ~ 1,800 14 , 14 1,800 -~ 2,000
1,500 ~ 2,000 13 I 2,000 -~ 2,500
ZyQ00 = 2,500 £ 5 2, L00 ~ 3,000
2y 500 -~ 3,000 5 B 3,000 ~ 3,500
G000 = B, 500 4 3 ByEQ0 = 2,000
3 BOG - 4,000 a 3 4,000 - 4,500
£ 000 =~ 4,500 4 3 4,800 - 5,000
4,500 - 5,000 P 2 5,000 - 5,500
5,000 -~ 5,500 o 1 5,000 - 5,500
5,500 = 5,0C0 o 1 0~ 500
'6.000 - 6,500 {
3,500 - 7,000 o ‘

7000 - 'y 5O

14320
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Pilot “ours,
Groups of 20

b
-]
L

60 -~

30 -

100 -

1oty -

180 -

200 - .

340 -

050 -

260 -

00 -~ 3

nignonr

ACCITLYT FrogrmiiCy VE.

FILOT HOUHS 13 LAST 20 DAYS

TABLE J

Tunmber of
Accidents

'_.I

{
!

|

Pumber of
Acclanuts

- e
s

5]

LY

3

FPilot Hours,
Sroups of 20

1o

300

220

180

200

160

280

1N

140

a0
140

320



AIZCRAFT TYP

-5]~

TABLE K

& AGE (In Months)

Acecident

omber

401
402
403
404
405
406
407
408
400
410
411
41z
41

434
415
416
417
418
412
A20
421
432
423
424
425
426
501
502
503
504
505
506
507
508
a09
5190
511
512
512

14320

Tvoe

B.24%7

Stn Sif 6000
Lzd Vega 5-C
B. 247
Condor T-32
Pten FA-TH
Ptan PA-B
Dlectra 10-A
Ford

Stn SE~-6000
JFord £5-ATD
5tn =2
Stn Si
Stn §
8tn 8if
Llzd Orion 9-D
Jortnron IPCIL:l
Stn Sk &0C0-B
Ll:a¢ Vegs 5-C
Ptn PA-3

Lkd Veza 5-0
B, 247-D

L'-d Orion
Jdouz, D0 2
Condor

Lixd Orion 9-D
Flesteter
Nerthron Alphs -4
Stn SM ROOOD-3
Tultee T1-4
B. 247
tn Helt
Doug. DC
Dowgz. DT
Lixd Ve-a
Dous. IC
B. Mononmall 221-4
Stn Sk B00)-1

S5hE-5A

2
2
#75
2

Age in
Months

1
Unlkmown
42
13
3
b0
%9’
1
60
36
TUninown
3
a9
5%
41
15
44
43
A3
45
ac
19
15
5
20

In-novm
2
47
43

o)
24
3]
5]
3
65
3
43
45

Accident
FMumber

bl4
515
516
517
518
219
220
021
522
023
24
555
025
527
£28

2%

601
BOZ
603
604
608
606
607
B3
809
£10
&ll
612
613
6141
615
616
617
618
619
620
B2l
622

Type

B.247

Douz. DC 2
Condor AT-32
Dougz. IC 2

Stn A

Lkzd EBlectra 10-4
3. 247=D

Doug. DC 2

B. 247-D

14 Vega 5-C

Stn ~ T

Stmn 4-ChM-1

L' Vesn 5-C

Stn "EM

Ikd Flectra 10-A
Lké& Siriug 8-C

10-4
10-B

Lzd Tlectrs
I1-6 Dlactra
Dous., DT 2
Detroit Vega D4-1
DC 2

Vultee Vi-4

Stn U

B. 40 B-4

Condor

Condor AT-32

g =

ez

Ford b5-AT-RB

B. 247D

oec =

S-tn ] A'H

Yuliee

e =

DG =

oC 2

Tultee

Stn AN

Age in

Months

24

?
27
12

[AV)
~2 @ ha

Cy Cn L1 €0 T
G0 DR O 0w

Unknown

9
3
iz
E0
14
15
40%
as’
24
15
14
ds)
a6
16
4
21
1e
18
10
Tnknown
7



Accideant

Wumber Tyne
623 DC 2
624 Lizd Flectrs 10-~B
625 Stn nal
B26 Lizd ZTlectra 10-B
627  1}d Electra 10-4A
628 B. 247
670 Lkxd Qrion 9-D
630 ird Jlectra 10-A
631 Condor AT-32
630 Stn AT
555 3. 247-D
B34 3. 247-D
645 L'zd Zlectra
636 DO 2
637 B, 247-D
701 3. 247-D
702 oc 2
7085 Lka ZFlectra 10~B

14330

Aze in
i'onths

Jrn oo

()

30

36
30
30
15
43
15
21
27
40

TABLE X (Contd)

Accident

Fumber

PO
rels]
7086
707
08
709
710
711
712
713
714
715
716
717
718
719

801
802

o pe

1lzd Tlectra 10-A
DC 3-A

oc 2

ot 2

Lizd Blectra 10-4
Ic 2

DC 3

Lird Blectra 10-A
Llzad Vera H-0

oc =2

Lkd Vegan 5-C

oc 2

IC 3-A

IC 4

DC 3-A

DC 3

Lizd 14-F
Li»a Blectrs 10-B

Age in
Months

4
2

27
32
30
29

5
32
26
31
84
34

7

3
10
12



TABLE L

ACCIDENT FRERQUENCY VS. AGE OF AIRCRAFT

Age Groups Humber of | Humber of Aze Groups
Months Accldents | Accidents Months
1- 5 16 16 1~ B
5~ 10 14 14 5~ 10
10 - 15 3 11 15 - 20
15 - 20 11 11 30 - 35
20 - 2B 3 9 40 - 45
b - 30 7 g8 10 - 15
2C - 3b il B 20 - &b
35 = 40 7 7 25 - 30
40 - 45 9 7 38 - 40
45 = HO B 5 45 ~ BO
5¢ - &b S 3 50 - Bb
56 - 60 0 2 60 ~ 65
80 - 65 2 2 80 - 8B
65 - 70 1 1 66 - 70
70 - 75 o 1 75 - 80
75 - 80 1 1 85 - 100
80 - 85 2
88 - Q0 0
90 - 95 0
25 - 100 1
Unltnown &

14730
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TABLE M

WEATLER COEDITIONS (112 accidents)

Harardous Questioneble Good Total

Fatal (28) «......s 18 3 7 28
Sericus (52) ..., 15 6 13 34
Linor Gl BT 10 15 25 50
TOTAL  (112) ....... .o 4% 24 a5 112

320
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TADLE 11

ACCTDETY FLEQUESCY — TEORATIY CAUTDITICHS

Jdear
Adrport Moummtains Adrport Rolling Level Hills Swamp Adlr ‘later

Fatal.-.-... O 12 5 3 2 4 l O l
(28)

Sericus s.e.e 10 3 8 5 & 1 1 0 0
(34)

FANOT e e vues 27 5 A 5 2 4 1 2 0
(50)

Total.reurue 37 20 17 13 10 9 3 2 1
(117)

_gg_.
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0EEFT

Aee.,
0.

401

413
414
415

9/29
134
11/2
13,
11/6
134,

12 .304
5i4P
5:04P

12:354
2:30A

11:56P
4,1 20P

10 H Z;.‘?P

20 miles East of
Salt Lale

2 lear oevernail

llear Pittsburgh

35 wiles East of
seattle

25 udles 1., of
Liberty, 1'aY.
Near airp.-itianta

Hear airp.-Chattancoga

Near sirp.—dlvavkee

3 miles Soutn of
Lebanon, lo.
wear Oropon, Ho,

Hear Cochrane, '7is.
Adj.Love Field, Dallas

flear 11, Jackson, Chio

Neaxr Marlin, Teras

‘ear Centerville, Pa.

CETERAT DaTs = 112 ACUIDEITS

T=-mpe

Adrcrast
Boeing 247
Stinson 5. 5000
Loclheed Vega-50
Doeing 247
Condor T—32
Jitcalirnn PA-TIL
Pitcairn 1A-C
Ioclheed Blectra

10-4A
Ford
Stinson Si. 6000
Tord S5-11D
Stinson Reliant
Stinson S0 6000~C
Stinson SR-5E

Stinson Sil 600C-B

Damaze wo
Areraft

Lestroved
JAnor
Serious
Serdious
Desbroyed
Serious
Serious
Serious
linow
Nestraoyed
Hajeor
Destroyed
Serious
Serious

Serious

TABLE P

Tatalities

Pacs. Crew Pass. Creir

5 3
0 0
0 0
0 0
b 3
- o
- 2
0 4
0 0
4 1
- 0
- o]
- o)
- 0
- 0

Injuries

0

G

0

l._l

a

o



0687 T

LCC,
To.

416

501
5072
503

Date

11/15
134
11/15
134
11/15
P34
11./24
134
11/24
134
12/5
134
12/20
134,
12/22
134
12/2¢
134,
12/2¢
134

12/10
135
1/26
'35
1/31
135
2/1.
135

Hour

c2

11:

) W ca W

jos)

™ o

o

O

2154

:3CA

235F

s 204
=205
.00p

$55T7

> 3 ailes 5.5, of

Lo leer Clemscotiy, Olda.

v 4 3/4, miles Rast of

Tyme
Place Aircraft

Adrp, lemmnis Lockheed Orion 10-D

iy iorthrop
devhell, Galif,
Hear fuamonia, llo. Stinson 501 S0I0-D
Lockheed Yega—5C

llear [yles, Ala. Pitcairn PA-O
Lockhersd Vena 5-C
Columbia, iio.

tlear vestern Springs,
Iit,

lear Seabrizht, Temi.

Doeinz 247-D
Lockheed Orion
Louglas DC~2

Hea, Golumbia, 110,

Tear \ilowrt, 171.Y. Condor

ilear Pittsburg Landing, Lockheed Orion -0
Tenn,
Hear airpl.~Pittshurzh Consol, Mlestster

Jear (lendale, Cal. Jorthrop Alpha 4~A

Uear Torlkville, 111. Stiuson Sii 6000-B

Damage Lo
Adrcrait

Destroyed
Serious
Dastroyed
Serious
tAnor
Destroyod
Jlajor
Destroved
Serious

periounsg

Destroyed
Destroyrer
Serious

Jajor

TABLE P-2

Tasalitiss

Pass. Orew Pass,. Crer

- 0
- 0
1 1
- o
- 0
- 1
0 0
- 1
0 C
0 0
~ 0
- 1
~ 0
0 0

Injuries

9

[.—l

!

_ég_

i

ST

od



OELTT

Acc,
1104

515
516
517
518
519

520

Date liour

2/15 2400
'35

2/26 7:30P
135

3/7  3:10P
135

4L/A6 43201
135

/15 1R 447
135

5/1 10:454
135

5/6 3.304
135

5/27  4:15P
135

5/2¢ 301257
125

6/12 5:35P
135

7/8 10:
'35

7/27 2554
135
8/3 12:55A
135
3/14 11:45p
135
&/17 2.50P
'35
/1 11.07P

135

Place
Tear fullivan, 0.
fear Oranse, Va,

20 niles ilorth of
Casper, o,

. Lear airpt., Detroit

? dn alrpl., Columbus

Rattiesnalte butte,
Colo.
Hear atlanba, ilo.

Vic. Glendo, iiyo.

4 1dles liorthrrest of
Hilwood, Tii,

Near larpers rerry,va.

alrpt,lashinzgton,D.C.

I"'gar lxrphraesboro,
Tenn,

30 miles Bast of
Albuquerque

Mear Silmer, Texas

Hear airpt, Seatile

Near airpt, Burbank

Type
Alreralt

Yultece 4—1

Foeing 247

Stinson NReliant SH-54
Douglas LC-2

Douglas D0C-2
Loclheed Vega

Douglas DC-2

Loeing 1lonomall 221-4
Stinson S1=5000~B
Boeing 247

Douglas DC-2

Condor AT=32

Donglags DC-2

Stinson AT

Lockheed Tlectra 10-4

Boeing 247-D

Daimage to
Lircraft

Serious
linor
Serious
Lajor
Serious
Destroyed
Destroyed
Destroyed
Destroyed
ifo

wajor
llajor
Destroyed
Destroyed
ifajor

Destrojred

TATLE P-3
Fatalities
Pass,

0 0
0 0
- Q
o} 0
¢ 0
- 1
3 2
- 1
1 1
O 0
0 0
0 ¢
O Q
2 2
C 0
- 3

2

Irjuries

Crew Pasgs. Crew

1

0

£=d TIaVL
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LAcc.

Mo
521

542

Date

9/
|3’5
10/77
135
10/17
155
10/18
135
10/%4
135
/71
135
11/15
135
12/12
135
12/,
135

1/3
l36
L4
130
1/
136
1/19
136
1/29
136

722040

5:134A

9:304
1:404
7:33P
7:50A

11 :094

Place
Or airpt, Muffalo

Jear Cheyenne

L liear Jackson,lliss,

On eirpt. W,26,louls
Uegar Franconia, Va,.
Llegar Crovler, e,
noairpt, Pitishursh
m

ear Childress,Pex,

liear alrpt,oiridaghag

0 airpt.ot.Pauliinn,

T airph. Chattannooga

Goodirin, lLrlensas

dn airpt. itichita
Falls, Texas

7% wiles Dast of
Detroit

Type

Lirereft

Dourlas LC-~2

Loeing z47-D
Locitheed Vega 5-0
Stinseon ol
Stearnan 4~-011~1
Tocitheed Vega 5-C
Stinson FAM

Loclheed Electra 1lio-A

Lockheed Sirius &-C

Lockheed Electra 1G-4
Locklieed Flectra 10-3
Denglas DO-2

Detroit Veza DL~

Dovglas DG—2

Danage to
Adrersfl

VHnor

Desgtroyed

rajor
IMnor
liajor
Major

Liajor

Serious
Serdious
Destroyed
Anor

1liner

TALLE P-4

Fatalitvies

Pass, Crew Pass, Crew

0 0
9 3
- 0
- 0
- o
c 0
0 0
0 0
- 0
0 0
- 0

14 3
- 0
0 0

Tnjuries

a

g

0

o

O

(@]

I_J



06EFT

TADLE P=5

fatalities Injuries

hee, Lspe Damage Lo

Wo. Date Hour Tlace Adrcraft Adveraft Pass. Crew Pass. Crow

506 }/29 3:06P Tittle Elm, Texas Vultee V-4 tajor 9] L 5 0

507 ?35 11:54A sirpt. albany _ Stinson U dajor 0 Q 0 1
=

506 27; 172:204 Lirt. Thsha Doelng 40-L-., Serious - 0 - 0
A

509 %?;2 1:15A ndrpi.Lovisville,y,  Gondor Serious 0 o G 0

610 2222 3:204 iirpt. 51 Paso Condor ATw-32 Serions 0 8] 0 0
1

51L 2?12 7:25P Adrpt.louisviile,y. Dousles DC-2 Serious o 3 0 0
T

612 %3;3 12:20P Afrpt. aghin-ton, D0, Dovglas DC-2 ‘Enor 0 c c J

613 3?? 7:02P Airpu. lansine ford 5=AT-E Serious - 0 - 0
1

614 ?;;T 3458 Al alrpb. Cheyermme  Docing 247-D Serd.ous - ¥ - 0

)

615 ?/EA 11:167 Zirpt. eyl Douzlas D0-2 Serioug 0 C C 0

A16 435 74P 2 miles Test of Stingon WA" Destroyed 1 1 0 0
125 Pavilion, i,Y.

5117 fgg 3:042 Adj.airpi,5t.Louls Tuitee Serious 0 0 0 0

618 %/z 10:20A lear Tairchance, Pa, Douglas DC-2 Destroyed 10 2 1 1

519 43}1 £:52P Airmt. Colurbus Douglas DC-R Serious 0 0 0 0

135

G—¢ JIaY4



Acc,
10

620

Date

4L{15
136
5/8
l36
5/26
136
5/3
136
5/10
136
6/14,
l36
s/5
I'_‘36
a/a2
:36
6/2
:36
10/24,
136
10/26
136
10/26
!36
11/14
136
11/24,
136
12/15

-
'30

Hour
1:544

7:30P

9304
TeRCA
12:22P

10:00P

10:@0P

12:10P

wooW I~
O
I
[

s LAA

Place

iirpt. Chicago

1 mile Ecst of
lladeria, Ohio

Jdrrt. Chicazo

Vic. Airpt. Chicago
Ou alrpt, 1lovile

On airpt.olking,.Va.
Vic.airpt. loberuson,
3.
On airpt. Ldnneapolis
On airpt, Datreit
Buffalo, “Fro.

On airpht, sansas City
On airpt. Lhobertson,
Tio.

On adrpt. lashingtoa,
D.C.

Vic, airpt. lemark

Near Galt Lake City

Yype
Adreraft

Douzlas UC-2

Tultee

Stinsor AN

Douglas DO-2

Lockheed wlectra 10-B
Stinson WAH

Lockheed Flecira 10-o
Locldieed Electra 10-A
Boelin: 247

Lockheed Orion 9-D
Loclkheed Hlectra 10-2
Candor AT-32

Stinson "ANM

Boeing 247-D

Doeing 247-D

Damage to
Lircraft

oerious
Lanor
Destroyed
lajor
Serious
serious
Destroyed
Serious
Serious
Sericus
Sarious
Lerious
Seriocus
llajor

Destroyed

TADLE P~d

Fatalities

Pags, Crew Pass. Orew

0 o
0 0
0 0
0 0
0 0
0 0
6 2
- 0
0 0
0 0
- 0
0 0
0 0
c 0
4 3

Injurics

0

0

0

I._l

L

=

v

iy

9=d 7T



06uTT

Ace,
10

707
708
709
710
711
712

Date

12/18
134
12/19
136
12/27
136

1/12
137
1/17
137
1/19
137
2/5
137
2/9
137
2/18
137
3/25
137
4/9
13'7
4/26
137
L/
137
5/17
137
5/18
137

12:174
12noon
9:05P
L:54P
3:55F

Flace

12 wiles S of
fellogy, Idaho

Tvpe
Liverafs

Lockhead Tlectra 10-A

4 miles iiE of 1dlford, Douglas DU-R

Pa,
Near Hevhall, Calif.

Licar Hevhall, Calif.

On alrpt. Charleston

Boein 247-D

Boeing 247-D

Douzlas D02

Damaze to
slreraft

Destrored
Jajor

Degtroyed

Degtroyed

Serdious

(n airpt,., Jacison,lliss.lockhzed Electra 10-B izjor

On airpt.tortlang,..o.
Vic, airpt, san Fran.
On airnt, Atlanta

Wew Clifton, Pa.

Loclheed Electra 10-4
Douglas DC-34
Douglas DC~2

Douglas DC-2

2 dles liorth of Yown— Lockheed slectra 10-A

send, lont,-enroute

Inroute -~ near Saring— Douglzs DC=2

field, io.
# WE airpt. Cheyenne

Hear Billings, liont.

On airpt. EL Paso

Dovzlas DC~3
Lockheed Llectra 10-A

Locitheed Vega 5-C

Serious
Destroyed
Serious
Destroyed
Seridls
“dnor
lajor
IHinor

iajor

TABLE P-7

Fatalities

Pass, Crew Pags. Crew

C

G

wn

oM

10

2]
~

0

<

o o W

Injuries

o

1

0

2

29~

L=d ATEVT



Q5571

TADLL P-£

Fatalities Injurics

Ace. Type Danage to
10,  Lebe lour Flace Alreral?y Adrorai’t Pass, Crew Pass, Craw
73 £/5  77:10P Co airot. Pitbsburgh  Doulas 10-2 “lajor 0 0 0 0
137
714 871 3:457 6 miles iy of [llen~ Tockhecd Vesa 5-0 idnor 0 0 Q 0
137 dele,.l,Deki.—enroute
15 5/10 431404 Jice airpt, Daybona Dou;rlas 0U—< Destrozed 2 2 A 1
137 Peach
716 &/19 3:05P Ca airpt, Cuicago Souglas Lo=3~4 Tajor 0 9) 0 O
12
37
717 10/2  5:04% O airpt, Chiecaro Dourlas TC-3 Sericus 0 ¢ 0 0
Y37
7.0 10/17 9300 desr Humpr Iidge,iftah  Douglas DE-3A Destroyed 16 3 0] 0
137
g
1
719 10/%9 2:00P Ou alrpt. ieweri Dounlas DG=3 Serious 0 Q 0 0 &
137 1
501 1/10  3:07P Liear DOZeral . ionG, Lockheed 1/4-i] Destroyed o 2 0 0
136
002 1/30 42560 5 aivple Concord,ll k. Lockheed Llectra 10-3 Serious O Q 0 G 1
135 =

¢
A

S—J r-_‘r‘
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