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'1 GERUAN AIRCRAFT. ACCIDENT ST& ISTICS 1936*[-"

By Ludw1g Weltzmann
I, IHTRODUC IOW

Alnvraft ac01dent statistics have been kept by tne
D.V. L. (Deutscne Versuchsanstalt fur . Tuftfahrt) since
.1926, ‘The present report is the first on the acc1dents.
of 1930 and also partially covers those of -the precedlng.
years since. 1926, It embraces all aCC¢dents, 1nc1ud1ng
forced landlngs 1nvolv1ng no injury, which have happened
on German territory to airplanes with German licenses,
It is ‘based.on .the reports of the aerlal police.-station
to the 1moer1a1 traffic minister, which are given. to the-
‘DuViLe for: further investigation.,” The investigation of
all. serious: acc1dents, 1nvolv1ng technical defects in the
ajirplane.or edglne,;ls undertaken by the.D.V.L. in con-
Junction W1th the 1mper1a1 traffic minister and the other
interested parules (owner, manufacturer,’ 1nsurer,'etc D .
Moreover, all accidents not clearly explained in the re~
ports are -subsequently cleared up, in so far as possible,
in cooperatlon w1tn ‘the OWner. ' : .

The methods of class1fy1ng ac01dent statlstlcs vary
‘somewhat in different countries, some of which have spe-
cial agencies for tais purpose. The most -thorough work
in this line is probably done in the United States. As
explalned in the 136th D,V.L, Reoort ** the United States
"has acommittee, con31st1ng of two alrplane pilots, .an
“airplane engineer, a physician and a statistician,. for in-
vestigating all accidents, Espec1a1 attention is. glven
the causes of errors in piloting, Thorough. 1nvest1gat10ns
. 'are made -as to now great the factor of human frailty is
in an accident, 8.8, faulty technical tralvlng, dlsregard

*"Flﬁgieug—Unfallstatistik 1930."a-Zeitschfift-fur'Flug—
technik und Motorluftschiffahrt, Jan. 15, 1932, pp. 13-23.
**§, Caspari, "Zezrgliederung und statjstische Erfassung
von Flugzeugunfallen," Zeitschrift fur Flugtechnik und
Motorluftschiffahrt, Aug. 28, 1929, Vol. 20, No. 16, PPe.
423-427, and D,V,L, Yearbook, 1929, pp. 340-344.
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of regulations, inexperience, loss of consciousness, etce
This explains the high percéﬁtﬁge‘of errors in piloting
as compared with. 31m11ar errors.-in Germany. -0n the other
hand, most of the other possible causes of accmdents, es-~
pecially external and natural- causges, .are more thoroughly
investigated in Germany. o

We shall not a*temnt to decide waich of the accident
statistics furnish the more 1mportant basis for increas-
ing the safety of flight. 1In any case there is always in
Germany the .possibility of .adopting measures for reducing
the numonr o*A ccldepts due to . technlcal and other disturdb-
unces,‘ nlle .in ‘the Lnltcd St mtes neasures can he adontod
;ar_rcduelnp thc e“rors in Dllotlnb. As sbown 1n the fol
lowing. pages, . the number of ac01dents in Gergany ‘rom botn
causes has been g“eatly reduced in. recent years..

A furtner delect of the statlstlcs 1s tﬂat all ‘acci-
dehts to Germap alrplanes in foreign cogu 1trlea .are not. :
included, . There is no way to obtain the comnlete data .
regard13g these, since . tqe owners cunnot be obllged ‘to re-
port. them. 4Therefore, 51rce a. Wrong didea of the st atls—_
tics .as a’ whole. mwaht be -obtained, all ‘these cages. ‘have.
been. omz*ted It would doubtless be of advantugc to .the
Stwtlstlcs, "f 1t vorc UOSSLble to inc¢ludec these cases,'
In order to P“Vc some. . connar;sons with the Anerican sta—'
tistics, several tables and graphs are made out, in so' ﬁ
far as possible, on the Anerican plan, which dlffcrs some-

waat . from -the German. -. .

;t 1 cxncctod to rraugo with foreign countrles for
the a doptlon o? suardard mothods of claSQ1f~cut10n, which

will. a_ford us.a-true. basis for comnarlng tho degrces .of
saloty utmlned in diffeorent couxn trios, In tho "Congraes
,Intcrqatlon l_de da. Securlte Aorl nne, " which nmeét in Poris,

“ecember 11- 94 1930 it was first dec1ded to compile the
statictics. of tae dlfferent countr;es according to uniform
standards.' Standard f orias were made out and submltued

‘to the dleerent countrles.“ Iit.i iexnewtea ‘that definite
forms will be adopted at ‘the nex® cong ‘8835, Horeover,

the C,I.7.A, {(Commission Internatlon als de la-Yavigation
Ae;1enne) keeps statlstlcs WQlcu, ‘however, g0--less . intd-
-details, - : . - S e S R
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II, CLASSIFICATIOT CF ACCIDEHTS

D EORCED LAWDIEG ¢S IHVOLVIKG. NO IHJURY

Tith certain specified limitations, the accidents
are Tirst classificd according to four main headings:

Causes,

Results,. L = A

State of motion of airplane at which accident occurs,
Xind of flight. -

- Tae relation of these four main groups to.one‘athbor will
be considered in the subsequent sections. TFor the sake of
ompleteness, the causes of forced 1a4d1rgs 1nv01v1ng no
injury will be 1nc1uded among the causes of accidents, in
order to compare the number of landings with and without

consequent 1“uur1es. ' ' A

1.“Causes

a) Ac01dents. The acc1dents may De attrlbutaole to
one or more causes., In the United States all accidents .
are thoroughly investigated by the aforementioned commit-
tee, and the causes are expressed in percentages. ILiore
detailed information on the™ comnllatlor of accident'Sta—
tistics in foreign countries.is given in Remark 1 of the
report referred to in, the preced_ng footnote, In Germany,
for-accidents 1nvolv1ng several caxsbs, the two most im-
portant causcs arc each a531gncd 50%. Any more accurate
designation. would be of little valuc in cons1der1ng the
fundamental pr1ac1p1es of tne statlstlcs.

. Tab le-I shoﬁs the proportion of the differcnt causes
for the year 1930, the causes being classified as faulty
design, faulty workmanship, power-plaat do*octs, lack of. .
fuecl, faulty piloting, oxtrancous couses including atmos-
pheric conditions, and faulﬁy maintonance. ' '

. ... The exv”oss*on "faultv dos1gn“ includes, in its e
broader sonso,' 2ll defects which may cause Failurc of tho-
airplane structure, whether due simply to errors in de-
sign or wroang load assumptions,‘or the effects of aerody-
namic forces, waich could not be foreseen in the.existing
state of knowledgze, and lastly also defects in the mate-
rial which, however, have hitherto very seldom caused
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fa*lures of the . airplane stricture. " The term "faulty
workmanship" includes all errors in constructing the air-
plane parts,.. The expression. "power plant" includes all
parts of the power plant except the propeller, which has
a1maJs been con31dercd a part of tne airplane, ‘
gure 1 shOWS how these causes varied in relation to
one another during thoe five ycars from 1926 to 1930,

There is a noticeadble uniformity throughout the five years,
It is ovidont, howover, that the offorts during the last
two years to avoid power-plant troubles and to overcome
the atnospheric conditions met with considerablo success.,

Fi
no

o A comparison of the principal causcs with the Amcrican
accident statistics is givon.in Table II.* In this con-
parison it is noticeable that in America tho porcentage

of power-~plant disturbances, as likcwisé of atmosphoric
anc other extrancous disturbances, is only about half as
grecat as in Germany., The former is partially atiributa-
ble to the better American power plants, wanile the former
is probably pertially and the latter entirely attridbuta-
Ple to the fact that many accidents, attribvuted in Germany
to the weather, were really due to errors in piloting,

The term "faulty piloting® is not applied so broadly in
Germany, since no thorough investig atlon is there made of
doudbtful cases,

b) Forced landings involving no injury.- Forced land-
ings involving nd ianjury will be here treated in the sanme
manner as accidentss The principal classés are listed in
Table III, The percentages of the various causes are
shown in Figures 2 and 3, The sum of the main columns
represents 100 per cent of the total causes, while the
sum of tXe secondary columns represents 100 per cent of
the principal causes considered. Aside from the percent-
age, Figure 2 shows that, e.g., 186 errors in piloting
,and 0,897 power-plant disturbances occ urred., The manner
of determining the numter of hours of - Lllgﬂt will be con-=
51uered later.

c) Comparison of accidents and forced landings in-
volving no injury.-~ Under this head the main groups "power-
vlant disturbances" and "atmospheric and other conditions!

*7.5; Department of Commerce, Aeronautics Branch, Air Com-
merce Bulletln, May 1, 1931, ppe 545-555. (Vol. II, No.
21.) o '
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will be furtheér investigated..--Here it pmust de noted that
the "total number of the cases: now oelng further investi«.
gated ‘i's” greater than 'shown in Table. I, -since the,causgs.
thereé reckoned as half causes must here be .reckoned as
whole ‘causes, -for, -though a crankshaft brea& was - only a
‘partial cause of the accident,. it must nevertheless be
‘considered as the whole dlsturbanco in the determination
6f the .totdl number of power—plant - dlsturbances. 1t fol-
lows therefore that, for exanmple, the tgtal number of
power-plant disturbances which caused airplane accidents,
was 120, while, in the - last column qf Table I, thc total
numbdber of accidents duc to power-plant disturbances is
onlv 113 5 '

Laole IV comprises all ‘the accidents fro Table . I due
to power-plant disturbances, all the forced landings in-
volviag ‘no injury from Table III due to forced.landings and,
lastly, all power-plant disturbances necessitating a land-
ing, with or without injury. This column coantains only
that portion of .the numbers in-the. first column which
caused forced lendings involving inj urles. The causes
enumerated in Table IV are:’ - S

Crankshafts : crankdhaft breaiks;-

Pistons, eon~ © = vl . R
necting rods:  worn béarings, piston failures, con-
L o C & nécﬁing-rod failures, scizing of pistons;

vt

Cylinders -3 CJllnder and J&C ot rﬁptures;

Valves ‘: valve and cker fﬂllures,
’Carburotofs oo fucl plpoland nozzle stoppage;
Igpitign - A : magneto trouble,. 1gn1t10n—W1re‘oreaks,

‘Fuel andubil failure ofque1=an&'oil‘pumps and pipes;

Hiscellaneous:: exhaust nanlfold throttle-rod rupture.

In all the columns of Iable 1V 2 reauctlon in the

- nuamber of power-plant disturdances, as compared- with the
previouws- year, is noticeable, with simultaneous .increase
in' the total number of" accidents,.--The number of. unznown
‘cayses is still very large, although con31derable progress
has been made in the determination of. the causess, - (Sce
Section VI.)
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Table V shows, in- corresnondence with Table IV, the
numerical effect of atmospheric and other extraneous con-
ditions. From the foregoing it follows that the total
nunber of all accidents due to power-plant disturbances
(Table IV) is 120 + 318 = 438; that the total number of
all accidents due tp~atmospheric and other extraneous con-
ditions (Table V) is 108 + 227 = 335; and that the total
number .of all accidents due to errors in pllotlng (Tables
I and 111) is 285,

2. Consequences

a) Conscguences for the airplanes.~ The damages to
the airplanes are classified in four groups:

Slight damages involvfng'no vita1 parts
(no withdrawal of license);

Slight damages to vital parts;
Serious damages to vital narts;
Destruction of airplane;

In the last three cases, the license is withdrawn on the
basis of the air-traffic regulation of July 19, 1930,
paragraph 70, By "serious damages" is meant those involv-
ing a loss of more than 50 per cent. :

Table VI shows the consequences for the airplanes dur-
"ing the years 1926-1930. The total number of accidents in-
creased, but the percentage of serious acc1dents decreased
"from 25 per cent in 1929 to 13.8 per cent in 1930, and the
number of airplanes destroyed decreased from 17 per cent in
1926 to 9,2 per-cent in 1930, The division of the slight
accidents into those not involving withdrawal of license
and those involviag W1thdrawa1 of license was not nade till
1929, . .
) : ) Cbnsequences ;orgpersons.~ The persons involved are
classified as crew, passengers, and bystanders injured oy
the taxying airplane, hit by the propeller, etc. (Table VII)

Yo comparison of the persons injured with the total
number of persons involved in the.accidents could be made,
since the data were not complete, so that a wrong conclu-
" sion might easily be reached.
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As regards tae number of persons killed in 1930,
which is’ c'1ven‘c,s 64 “in-‘other publlcat;ons, it should de
noted tiiat this mnumber includes only persons £1lled in
Gernany on Cerman airplanes, waile the rest were killed
either on German airplanes in foreign countries or on
gliders,

o.-Stgtg of Motioﬁ'of’Aifplaﬁe'

Tn1s is tqe state’ of tne alrplane at the time: of the
eccwdent (esGey. tahlﬂg OLI,'m%klﬂg a normal landing, tax-
ying a;ter 1and1nb), or the result of an a001dent (e g.,'
crash or Lo“ced 1and1ng) Co

Table VIII shows a considerable reduction in the ra-
tio of the forced landings to the total number of acci-
dents in 1930 as comoared w1th 1929

4, Klnd of Flight

In this section we will consider thé'distribution of
the accidents according to the different kinds of flight.
Distinctions are made between student flying, commercial
flying,; and other iihds, Under- "tralﬂlnv" are classified,
in addition to the German- commor01a1 aviation schools and
the.German Aviation’ uoﬂnany,‘all ¢lubs and societies en-
gaged in the professional training of airplane pilots,
"The neading "”ommerc1al flightst® in Table IX includes the
accidents in 21l orofe391on?l commercial enternrlses li-
'censed in Germany, in‘'so far as they  occurred in regular,
spe01a1 and round-trip flying operations. The hecading
"Other flights" includes special and misccllaneous flights.
The term "special includes 21l flying operations with an
inecreased element of danger, e€.8., stunt, exhibition, )
test, experimental and altitude flights., The term "mis—
cellaneous”" includes all other flying operatlons, such as
advertising, sport, overland, transportatlon, nd survey-
ing. Table IX shows the ratlo of the accidents'*n the'
different ¥inds of flight to -tk e total number of acci-
dents, Previous to 192¢ there Were no subd1v151ons of
the first two .classifications 'in Table IX. The reduction
in the number of accidents in commercial aviation, espe-
~“cially in the "regular," is. worthy of note. ‘

7able X shows the distribution of the destroyed air-
planes among the different iinds of flying operations dur-
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ing 1926-1930, It shows a greatly reduced number of acci-
dents in student flying and in commercial aviation. Fig-

ures ‘4 and 5 snow the percentage development from 1926 to

1930,

Table XI compares the mear percentages of accidents
in the various flight operations in -Germany and in Ameri-
ca during 1928 to 1930. The low percentage of accidents
in student flying and the very high percentage in commer-
ciel aviation are especially striking in contrast with the
German figures. o reasons for these can be given off-
hand.  Although the low perccnta@e of accidents in German
comnnercial av1at10n indicates its high degree of -safety,
no explanation is given for the- hlgh American perceatave
of "commercial accidents, :

III, T :v:LAmoLs BETWEEN THE GROUPS IN SECTION II

.

wtions between Causes and Coansequences, on the
a

l. Rela
a the Xind of Flight, on-thc Otacr Hand.

One Haad, n

‘In ¢h{s'éoction"thofeauses ahd rosults of accidents
discussecd in Scction II, 1 and 2, will be consideréd with

regard to the Zinds of flight mcntioncd in Section II; 4,

Tables VII and IX sh ow the distribution of ac01dents
involving injurics to wersons among the dlfforont kinds-
of flight operations. . The rcsults~aro shown ia Table XIII,
Yo outside poarty was injurcd in- 1930, The 31 fatalitics
in 1929 occurrcd in 18 flights, and the 46 fatalities in
1930 occurred in 25 flights. Tabdlc XIV showvs the causés

f the accidents wita fc¢ talltlos und 1nJurlos in rogulur
ailr troaffic,

" Teble XV shows thne prorortion of piloting crrors in
the differont kinds of flight, This table skhows that =no
u_r“lgqc was dostroyed through fu“1tJ yllOulug. Tigurec 6
sives the perceatage of piloting orrors in the dﬂfferent

zlnds of fllgrt ”or 1926-1930,

. Todble IVI shows the airplades'destroynd by atmospher-
ic or other outside causcs and the cox sequon ces to per-
SO.LLS. (;I‘om’ ables III Lo.ad VII )
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Taale \VTI snows accidents and results involving
“fires- in 1930, In 1929 there were four fires as causes
and one fire as the result of an accident. Three air-

planes were destroyed as ageinst five in 1930,

: 2.AQonnection between Causes and Consequences of an.
'Acpident, of tne State of Motion and of the Xind of Flight

Under this head will be shown the most 1mportant
causes and’ results of accidents discussed in Section II,
1 and -2, for the kxinds of flight mentloned in Sectlon II,
3 ga 4., (T%bles XVIII to XX. )

IV.VRELATIOHS OF ACCIDE"”S TO THE WUMBER OF

?LICHTS AuD JO0URS FLOWH
o

As already mentioned in Section I, it has hitherto
been impossidble to obtain reliable data on the number of
Iilometers flown, so that no comparison with foreign data
could be made., The accidents therefore first had to be
referred to the hours of flight, The indicated number of
hours is based on the statements of all owners, which were
graciously placed at our disposal by the D.V.L. Even here
some estlmates had to be made, since these data gave only
the hours flown over German torritory. e have intention-
allv omitted the hours flown in other countries, and the
accidents veccurring there, because ‘the data were very in-
complete and would have impaired theo accuracy of the re-

sults, This makes any comparlson with foreign statistics
very difficult, -
Tablc XXI shows the number of accidents per 1000

hours flown und also per 1000 flights. Of course, the
nccidents in oir traffic refer only to the hours flown in
trﬂ;*1c' the nccidents in student flights only to the

hours flown in training, ctc.; likecwise as regards the num-
ber of flights., This table shows, moreover, the following
mean duratlon of the fllghts.

a) Student flights’ '15.4 minutes - -
) Commercial flights 70.3 L LT
¢c) tiiscellaneous -flights 2246 no St
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r~t-

Table: XXII- and:Figure 8 contain a. conpilatioulofiall the
caases, resalts sﬁates.01~m0uﬂon and nds o flight giv-
en in’ the pvev1ous tables, - T ’

iWoreover, it is interesting to compare the number of

ccidents for the different months, This is shown in
Figure. 9, wnlle.Figure 10.gives the number of flying hours
erimOﬁ,h,-'Figures~11—13.show the number of accidents per
000 flying nours for the different months of the years

9 .

28, 1929 and 1930,

A.similar. but: somewhat moreé condensed representation

'is given ian Figures*l4:and 15,.in which the flying hours"

and accidcats for the yocars.1928-1930 are arranged on the
sano plan by quarter years. Table XXIZI shows, in exten-
sion.of Table XXI, the number of accldﬁrts per 1000 flying
hours for 1928-19330, e

Other intecresting comparisons of accidont data for
powercd airnlancs might be made, dut they aight be con-
Tusing and are the reforc omitted,

Ve h SCﬁTLAN O'S,A CIDE'*'1

1. Gliders

Altogether thore were 30 accidents, of which 25 were
duc to.* aulty piloting, 2 to atmospheric coanditions; 2 to
structural defocte and 1 to foulty maintenance. ‘

There were two.¢orced landiangs dac to power-plant
troubics, - : A :

ciscs’

=N
0%
s

" H
S
;.:. ™

”45. Alrv*uncs with: Forci

there were 22 accidents to cirplanes wita

In 211
fofeign licenscs, 3. 0f which were destroyed and 3 serious-—
ly damaged, Accidents to perso“o‘océu red only in regular
air traffie, B porsons being killod,~3- gseriously injurecd,
cnd 2 slightly injured, '
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VI, SUMMARY OF PRINCIPAL DATA 1926-1930

The accident statistics kept by the D.V.L. since 1926
are now first published for 1930, The figures for the
previous years are included in cases where a comparison
is of interest. The fundamental principles and the limits
of accuracy are explained, and the priancipal rclations
between causes, results, statcs of motion and kiads of
flight arc presented., From the developmeat of rccent
ycars, it is shown that:

The number of accidents aas boen reduced with respoct
to the number of nours of flight;

The proportion of power-plant disturbances, as causcs
of occidents, has been rcduced;

The proportion of othor agencies, as couscs of acci-
dents, has likewise becn rcduced;

The proportion of accidents ia regular air traffic
is reclatively small, :

Comparison with forcign statistics is very difficult,
due to lack of sufficicnt data and to different basic
principles ian determining thom. An cndecavor should be
made to cstabdlish interaational standards, which would en-
able accuratc comparisons of safoty conditions in tae va-
rious countries.

TABLE I. Accidents in 1930

Causes : i Alone l? comm?n Totals
i with others
Design 28 7 31l.5
Torkmanship . 4 1 4,5
Power plant i 107 13 113,5
Lack of fuel 5 2 6
Piloting 228 156 236
Atmospheric aad ‘
other conditions 72 36 90
Maintenance ' 8 1 8.5
iiiscellaneous ' 9 - : 9
Totals 461 76 499
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PABLE II. Comparison, in %,
Accident Statisti

12

of German and American
cs

1930

1928 1929 Mean
Ger-| Auner~| Ger-| Amer-| Ger—| Amer-|1928-1930
man |[ican |man |ican |man |ican |Ger.] Amer,
Deéign and worlk-
manship I 543 4488, 8,2|10.,24] 7,2[10.28]| 6,9 9,13
Power plant I 35,8{16452 28,418,711 22,8!15,81{29,0117.,44
Piloting 31,4(52,79|33,4[57,08; 47,3{54,85137.,4{55,2
Atmospheric and |. _ : :
other condi- 23.8111,29|25.,0| 5.,37{18,0/16,.84(22,3/10,09
tions ’
iiiscellaneous 3,714,528 5,0{ 8,6 4,71 1,21} 4.,4! 8,14
Totak 100 [100 100 [100 1100 (100 |1C0 [100

TAZLE III,

Forced Landings Involving ¥Wo Injury

Actual number Ber cent
Causes 1929 | 1930 1929 1930
Desizn ) 1 1 - -
Torkmanship - - - -
Power plant 533 318 53.4 49
Lack of fuel 45 50 7e2 767
Piloting 38 48 76l 7e3
Atiospheric and
other conditions 198 227 31,7 35
iiaintenance 4 6 0,6 1
i{iscellareous 6 1 - -
Totals 625 651 100 100
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TABLE IV, Accidents and Forced Landings Involving No Injury
Caused by Power-Plant DPisturbances, and All Power-
Plant Disturbpances Resulting in Forced Landings
(From Tables I and III)

All power-plant
Accidents Forced landings| disturbances re-
Causes , ' without injury | sulting in forced
landings with and
' v : without injuey
1929 1930 1929} 1930 1929 - 1930
a. Unknown 46 | 47 40 28 70 65
b, Crankshaft 6 4 "6 12 ‘ 10 16
c., Piston, con-
necting rod 5 11 31 34 : 35 45.
d, Cylinder 8 4 34 . 29 38 32
e. Valves 91 13 52 38 62 49
f, Carburetor 13 4 10 20 19 24
ge Ignition 17 10 55 . 69 67 60
he, Fuel delivery 20 19 53 51 73 69
i, Radiator 8 4 | 35 32 45 34
k¥, Miscellaneous 3 4 17 5 20 8
Totals 135 | 120 333 318 439 402

TABLE V. Accidents and Forced Landings Involviﬁg To Injury
Due to Atmospheric and Other Extraneous Conditions
(From Tables I and III)

Accidents Forced landings
Causes ' . without injury
1929 1930 1929 1930
a. Rain, snow 15 11 40 45
b. Fog 29 15 109 134
Ce Gusts 32 32 3 6
d, Stornms 15 12 29 24
e. Darkness 9 4 7 15
fo Condition of ground 38 27 - -
g. Miscellaneous 6 7 10 3
Totals 144 108 198 227
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TABLE VI. Results for the Airplanes
1926 1927 1923 1929 1930
Ho.| % |No.| % |Fo.| % |Wo.| % | Wod %
Slight damages* 235| 53{280 {56
Slight damages** 215] 601219) 561267} 58] 76{ 171104 |21
Serious damages 82| 23| 96| 24}117| 25| 88| 20| 59 [13.8
Airplanes destroyed| 62| 17| 76| 20| 82| 17| 46| 10| 46( 9.2
Totals 359110013911100| 466]10014451100{499 {100
*No damage to vital parts. '
**Damage to vital parts
TABLE VII, Results for Persons
1926 | 1927 | 1928 | 1929 1930
Crew 19 33 42 24 28
Slightly Passengers 24 15 29 9 10
injured Othrers 2 8 - 1 -
Total 45 56 71 34 38
Crew 18 16 17 14 12
Seriously Passengers 9 9 5 7 3
injvrred Others 2 1 2 1 -
 Total 29 26 24 22 15
Crew 14 17 20 20 31
Killed Passengers 9 13 8 10 15
Others - 1 - 1 -
Total 23 31 26 31 46
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TABLE VIII, State of iotion at Time of Accident
Number Per cent .
1929 1930. 1929 1930
Taxying for take-—off 14 21 3.1 4.2
Take-off 23 17 5.2 ° 3.4
In tae air 12 13- 2.7 2.6
Crash , 34 43 77 8.6
Normal landing 159 - 184 3547 38,8
Forced l 157 145 35,2 292.2
Taxying after landing 36 44 8.1 8,8
Stationary on ground 5 16 1.1 3.2
Miscellaneous 5 6 1.1 1.2
Totals 445 499 100 100
TABLE IX. Total Number of Accidents According to Kind of
Flight
1926 1827 | 1928 | 1929 | 1930
Training Pield 108 3 3 8¢ 138
Cross—country 2 1 { 15 67 70
Scheduled 62 52
Commercial Not scheduled 125 146 87 10 2
Round flights ‘ 8 11
All other Special 42 40 47 39 36
flights liscellaneous 64 74 179 170 190
Totals 359 391 466 445 499
TABLE X, Destroyed Airplanes According to Kind of Flight
1926} 1927 | 1928 | 1929 1930
Traizing Field 20 29 28 7 6
dross-~-country 6 5
Scheduled 2 5
Commercial ot scheduled 13 16 8 2 -
Round flights - -
All other Special 12 14 21 6 4
fligats WMiscellaneous 17 17 25 23 26
Totals 62 76 | 82 46 46
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TABLE XI, Percentage o6f Accidents in Different Kinds of’
Flight
Training| Commercial| Special| Miscellaneous
German 36.2 16,6 8.7 38.5 100
American 15,83 38,45 3.49 42,23 100

TABLE XII. Causes of Accidents and Eind of Flight of Destroyed

Airplanes.

ical numbers are for 1929

(From Tables I and X). ‘The parenthet-

Train- Commer— . Miscel- ‘
ing cial Special laneous Total
. - 1* 1** - 2
Design - - (1) (1) (2)
2 1 - 3 6
Power plant | (5 (2). (1) (7) (12)
. . 8 1 4 18 31
Piloting (10) - (3) (11 (24)
- - 2 1 - 3
Weatner, ete. (1) (2) - (4) (7)
Undetermined 1 - - 3 4
and nmisc, - - (1) - (1)
11 5 6 24 45
t
fotels % (1a) (4) (6) (25) (46)
*Rudder failure.

**Probably propeller induced by wing failure.
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TABLE XIII. Results of Accidents for Persons in Different
Kinds of Flight. (From Tables VII and IX)
Crew Passengers Totals
19291]1930 | 192911930 1929|1930
‘ .. Killed 3 7 - 1 4% 8
Training | seriously injured| 2 1 - 1 3% 2
c s al Killed 4 5 3 12%* 7 17
OBmerciat) seriously injured| 1 1 1 1 2 2
s {al Killed 2 6 - 1 2 7
pecila Seriously injured 2 1 - - 2 1
Miscel- Killed 11 | 13 7 1 18 | 14
laneous Seriously injured 8 9 7 1l 15 10
Total Xilled 20 31 10 15 31 1 46
otals Seriously injured; 13 12 8 3 22 15
*Two bystanders included.
**Including two suicides who jumped from airplanes.
PABLE XIV. Causes of Accidents with Killed and Injured in
Scheduled Air Traffic
‘ Persons
Cause Airplane Crew Passengers
Injured | Killed | Injured | Killed
Crankshaft | Capsized .
failure in sideslip - 1 -
(flying boat)
Rudder
failure Crash: - 2 -
Probadly Plunged
fog into sea - 2 -
(freight
Plane)
Fire in
air Forced landing 1 - 1
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TABLE XV, Accidents Due in Whole or in Part to Fault& Pilot-
ing in Different Xinds of Flight. (From Tables I

and IX)
AiTplanes destroyed

1929 1930 1929 1930

Training | .87 136 | 10 7
Commercial 17 17 - -
Special _ 12 15 3 5
#iscellaneous "13 76 11 12
Totals ' 171 244 24 24

TABLE XVI. Total Loss through Atmospheric or Other Outside
Causes in 1930 with Consequendes to Persons.
(From Tables III and VII)

. Persons
Cause Airplane Injured Killed
Ice formation | Sideslip in ’
landing : - 2
Probably fog Sank in
Baltic Sea - . 2
(freight plane)
Premature ,
darkness Forced landing _ - -

Tog Hit ground 2 -
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TARLE XVII,., Consequences of Accidents Involving Fires in 1930

(From Tables III aand VII)

Conseguences
Cause Result Airplane Persons
Injured | Xilled
Fuel-pipe
A Fire in ai Dest d -
failure e r estroye 1
Fire in power | Fire in air, .
plant, cause finished bdurning}{ Destroyed 2 -
undetermined after landing '
Fire in car- Extinguished on
buretor “ground - - -
Loss of water,
seizing of v
piston, Forced landing Seriously
back-fire, damaged - -
fire
Shortage of ‘Forced landing,
fuel fire on ground Destroyed 1 -
Power-plant ,
disturbance Forced landing,
(cause un- firec on ground Destroyed 1 1
known)
Spin Fire on ground Destroyed - 1
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TABLE XVIII. Normal Landings Involving Damages in 1930
(From Tables I, VI, VIII, and IX)
Train-| Commer-| Spe~|iiiscel~| Total
ing cial cial{laneous
fumber 100 21 15 58 194
Percentage Bl.5 10,8 7e7? 30 100
‘ Percentage
of all nor-
. mal land-
Damages to Airplanes ings in-
volviag
_ damages
Slight 92 19 11 51 173 89
Serious 8 2 4 7 21 11
Distribution of Causes
Power plant 3 1 - 8 12 5e2
Piloting 80 8 7 27 122 53
Teather, etce,! 13 5 5 13 36 18.6
Miscellaneous 4 7 3 10 24 12.2

TA3LE XIX,

Forced Landings Involving Damages in 1930
(From Tables I, VI, VIII and IX)

Train-| Commer-| Spe—| ¥iscel>!l Total
ing cial ciall Ltaneous
Humber 54 23 6 62 145
Percentage 37.2 15.9 4,1 42,8 100
Fercentage
of all
Damages to Airplaanes forced
& age ° Alrplar landings
involving
damages
Slight 40 17 3 48 108 74,4
Serious 11 5 3 10 29 20
Destroyed 3 1 - 4 8 5.6
Distribution of Causes
Power plant 27 18 3 43 91 62,6
Piloting 12 - 1 7 20 13.8
Weather, etc.| 13 5 - 8 26 18
Hiscellaneous 2 - 2 4 8 5.6
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The total number of forced landings (with and without
damage) is 145 + 651 = 796. They are distributed with re-
spect to the causes as follows:

Pover plant . . . . . . 91 + 318 = 409 (51.3%)

Piloting e e e e e 20 + 48 = 68 ( 8,5%)

Teather o« . « . « . . o 26 + 227 = 253 (31.8%)

discellaneous . . . . 8 + 58 = _66 ( 8.4%)
796 :

TABLE XX. Crashes and Accidents in the Air in 1930
(From Tables I, VI, VIII and IX)

Train-| Commer—|Spe~| Miscel—| ,
. . . Total
ing cial cial| laneous
Fumber 17 4 11 24 56
Perceantage 304 7.1 19,5 43 100
. ¢ of all
ma, t Y ’ /
Damages to Airplanes crashes
Slignt 4 - - 1 5 9
Serious 4 1 - 9 14 25
Destroyed 9 3 11 14 37 66
Distribution of Causes
Power plant - 2 1 1 4 7
Piloting 14 1 9 15 39 70
Weather, etc. - - 1 2 3 5
Miscellaneous 3 1 - 6 10 18

The columns "Air" and "Crashed" are combined in Table XX,
since no definite separation is possible, Of the 39 piloting
errors, 27 were attributed to stalled flight, and 7 to colli-
sions in the air, (Figs. 7 and 8.)
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22

. Accidents in 1930 witiz Respect to the Kumber of
FPlights and with Respect to the Hours of Flight

Consequences for the Airplane

Slightly|Seriously|Destroyed-| Totals
damnaged damaged
: Training 171 26 11 208
Number of Comunercial 51 9 5 65
accidents iliscella- 162 34 30 226
reous
No. of acci~!Treaiaing 5.64 0.856 0.362 6.858
dents Commercial 0,74 0.13 0,072 0,942
rer 1000 iscella~-~ 5.85 1,23 ° 1,09 8,17
flying hours| neous
No. 0of acci-|Training 1.26 0.19 0,081 1,531
dents Commercial 0.865 0.154 0,085 1,004
per 1000 Miscella— 202 0.45 0,407 3,067
flights neous
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TARLE XXII. Compilation for 1930*

23

v
1

All =accidents Cause
wv
©v +© 3
o 3 - & 5 o
Nature 18 5 g : IS — £ cnﬁ
of ot A 3} Accidents 5 e 2 —~
. . g & o $ut e —
accident S é " — o ® ©
e O - [0} ol =3 D O
Fy b3 Ay [+ ] O = 1]
— oy o
Gy =
Actual number 6 - 1 -
1 Cellision 71 0.085; 1.4 ;No. per 10C0 | 0.047 ! - 0.008
_in air flying hours 86 . - 14~ -
B 10 - 1 -
2 Sideslip 111 0.087¢F 2.2 Ditto 0.07¢ - 0.008 -
i : 90.5 - 9.5 -
. i 15 - - -
3 Stall with ; 15 0.12 | 3.1 " 0.12 - - -
spin * 100 - - -
20 91 26 8
4 Forced 1451 1.14 | 28.1 " 0.157 1 0.715  0.204 | 0.064
landing : 13.8 2.6 18 5.6
] 122 12 36 24
5 Normal | 194 1.52 | 38.8 " 0.656 | 0.094 | 0.282 | 0.188
landing : i 63 6.2 18.6 12.2
; 8 - 3 8
3 Taking off 17i 0.15 3.4 " 0.054 - 0.026 | 0.07
35.4 - 17.7 46.9
i 26 2 17 10
7 Taxying '_ 65| Q.51 13.1 " 0.283 1 0,015} 0.134 | 0.078
55.4 ) 3.08} 26.2 15.6
i - 2 - 1
8 Fire in air 31 0.024! 0.6 " - 0.016 - 0.008
- 66.6 - 33.4
20 4 2 5
9 Miscella~- 31 j 0.25 6.1 i 0.161 10.032 ; 0.016 | 0.042
neous 64.6 12.9 6.5 16.0
- 1 - 10
10 Unknown 11| 0.087: 2.2 L - 0.008 - 0.079
- 8.5 - 90.5
236 114 o0 59
Totals 499 | 3.963 100 " 1.82 0.895 1 0.713 | 0.535
47 23 18.2 11.8
*See footnote, tage 25
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TARLE XXII. Commilation for 1930% (Contd)

Conseguences Kind of flight
Persons Airnlane
! ] | ; ] i
! ! : ! —~ i
o by O D S| o Y T &
0w o —~ @ > n o — @ <] : Q o] ~
ke 3 & 42 M o S &p 4+ &) e~ & ot —~ 0
) o3 <] & ool S « <) © 3} o3
— o 85 L -5 & § - g Q g O
S B8] gZ8] 3| 38l A8 B & | A
] [25] 175) A 0 75} =] o | =
I
L5 - - 5 - 2 4 ;i - 2 1
1 0.055! - - 0.03¢! - |0.016 | 0.032; - [0.015 |0.008
100 | - - 71.4] -~ | 28.6 57 | - 128.6| 14.4
6 - 3 5 3 3 5 - 2 4
2 [0.058! - 10.089 0.03910.024{0.024 | 0.032! - 0.015!0.032
66.6] -~ | 33.4 45.6| 27.2] 27.2 45.5! -~ ! 18,31 36.2
9 7 1 3 12 | 2 - 4 | - 3 | 8
3 10.057!'0.044 | 0.019 0.104{0.016| - 0.032; - :0.024|0.064
47 1 37 16 86.61 13.4| - 26.81 - 118.9| 53.3
io7 2 14 8 29 108 54 | 23 6 62
4 10.24610.102 | 0.692 0.064{0.228{0.848 | 0.424i0.18 {0.05 | 0.486
30.5! 8,5 61 5.5 | 20 | 74.5 37.3]| 15.9] 4.15 | 42.65
- 2 5 - 21 | 173 100§ 21 15 58
5 | - 10.44 i1.08 ~ 10,16 [1.36 | 0.7840.16 ]0.122 | 0.454
- i28.5 i 7MN.4 - | 10.8] 89.2 51.5{ 10.8| 7.7 : 30
- - 1 - 2 15 5 1 2 ! 8
6 | - - 10.15 - 10.017/0.133 | 0.048{0.01 {0.026 ; 0.07
P - 100 - 1.8 868.2 29.4: 5,9 | 17.6] 47.1
- 1 1 - - 65 | 31 13 4 17
7 - |0.255 | 0.255 - - 10.51 | 0.244!0.102i0.03 ! 0.134
- 50 50 - - 100 47.7] 20 | 6.1 | 26.2
- 11 2 .2 1 - - 2 . - 1
8 | - 0.008 ;0.016 | 0.016)0.008] - - i0.016; - :0.008
- i 3%.4 | 66.6 66.6] 33,41 - | =~ 66.61 - 33.4
i 151 2 1 7 9 9 13 4 4 41 22
9 i0.156{0.02 ;0.074 | 0.072/0.072{0.106 { 0.032:0.032,0.008 | 0.178
62.5i 8.3 29.2 29 i 29 42 12.9: 12.9: 2.2 71.0
4 - 2 4 2 |5 1 ;1 , - i @
10 l0.0581 - 0.029 | 0.032{0.016{0.039 ! 0.008{0.008! -~ |0.071
66.6: = 33.4 36.4] 18.21 45.4 | 9.051 9.,05: - 8l.9
To~| 46 | 15 38 46 | 69 | 38¢ | 208 65 | 36 § 190 .
tals 1.85;0.58 | 1.53 0.37 i0.54 [3.05 | 1.65 [0.52 0.286 | 1.507
| 46.5! 15.1 ! 3g8.4 9 114 |77 | 41,7113 7.3 | 38

*See footnote, page 25.
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TABLE XXIilI. Humber of Accidents per 1000 Flying Hours
in 1928 to 19230

airpleane Training| Commercial] A1l others

1928 {  3.02 0.68 7.13

Slightly damaged 1929 4,84 0,77 563
1930 |- 5.64 0.74 5.85

1928 1,27 0.39 2.8

Seriously damaged| 1929 1.3 0.19 1.61
. 1930 0.85 0.13 1.23

1928 0,97 0.09 2.53

" Destroyed 1929 | 0.56 0.03 1,09
1930 . 0436 0,07 1,082
1928 5.26 1.17 12.46

Totals 1929 6.7 0.99 8,0
1930 6.85 0.94 8417

TARLE ZXXIV., Results of Glider Accidents in 1930

State of Motion
Airplane Teke—off Crash |. HFormal | Totals
. landing
Slightly damaged - 4 2 6
Seriously " 1 18 - 19
Destroyed - 5 ‘ - 5
Totals 1 27 - 2 30
Persons
Slightly injured - 12 1 13
Seriously " .- 8 - 8
Tilled - 1 - 1

*Tootnote from pages 23 and 24: _
Differing from Tables XXI and XXIII, the total. number of
flying hours 126,850, instead of the number of hours
for each kind of flight, is talken as the ‘basis for the

data per 1000 flying hours, even in the distribution
according to the kind of flignt, : :

Translation by Dwight ii, iiiner,
ffational Advisory Conmmittee
for Aeronautics.,
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Fig. 17 Accidents due %o power-plant
disturbances in 1926-193C
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