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AOCH£T, TTS II; S ^ ' J J I Z D AIR CCHLFFIHCS 

AN AN.?LYSIS OF ACCIDENTS WHICH HRVE OCCURRED IN SCHEDULED 

AIR COMMERCE "between JANUARY 1, 19-34 AND February 221 1938 INDICATES 

that E MAJORITY OF THEM HAVE OCCURRED "BY REPSON OF CRUSES ETHER THAN 

FAILURES IN THE MECHANICAL FACTORS INVOLVED IN AVIATION. IT HAS BEEN 

THE AUTHORS 1 purposB TO DEVELOP, v;HERE POSSIBLE, NOT ONLY THE DIRECT 

BUT THE UNDERLYING C^us^S OF THESE ACCIDENTS TO THE END THAT PROPER 

REMEDIAL MEASURES NAY BE ADOPTED. 

TABULATED AND ANALYZED HEROIN ARE THE FOLLOWING; FACTORS 

INVOLVED IN THP ACCIDENTS: PERSONNEL, AIRCRAFT (INCLUDING ACCESSORIES), 

WEATHER, AIR navigation FACILITIES, TERRAIN (including AIRPORTS), 

NIGHT FLYING, AND COLLISION. FERTINENT DATA ARE PRESENTED WITH REFER­

ENCE TO THESE FACTORS FOLLOWED B-R DISCUSSION, OPINIONS AND, IN SOME 

INSTANCES, THE RECOMMENDATIONS OF THE AUTHORS. 

IT is CONCLUDED THAT AVIATION MATERIEL AND THE ATTENDING 

CONPLPYITIER. of ITS OPERATIOXI HAVE PROGRESSED SO RAPIDLY WITHIN THE 

PAST FEW YEARS THAT PERSONNEL, PARTICULARLY FLIGHT CRE^S, HAVE FOUND 

IT EXCEEDINGLY DIFFICULT AND ON OCCASIONS HAVE: BEEN UNABLE TO ADJUST 

THEMSELVES TO SUCH COMNLEXITIES. THIS HAS B E E N AGGRAVATED BY THE MANY 

ADDED DUTIES IMPOSED UINON FLIGHT CREWS AND THE MORE DIFFICULT KINDS OF 

FLYING ATTOMPBED WHICH HAVE CONTRIBUTED TO their PHYSICAL FATIGUE OR 

EMOTIONAL STRESS. 

NUMEROUS TABLES ARE APPENDED IN SUPPORT OF THE DATA, DISCUSSION 

AND CONCLUSIONS. 



INTRODUCTION 

The p e r i o d c h o s e n f o r t h i s a n a l y s i s " b e g i n s J a n u a r y 1> 1 0 5 4 

a n d e n d s j ' e b m . n r y 2R, 1 9 3 8 . T h i s : s r e g a r d e d a s a c r i t i c a l p e r i o d 

i n a v i a t i o n h i s t o r y i n v i e w o f t h e c a n c e l l a t i o n s o f a i r m a i l c o n t r a c t s 

w h i c h o c c u r r e d o a r l y i n 1 9 3 4 , i m m e d i a t e l y f o l l o w e d b y r e o r g a n i s a t i o n 

o f a l l t h e d o m e s t i c a i r l i n e s . A l s o , d u r i n g t h i s p e r i o d , i m p o r t a n t 

a n d s t a r t l i n g c h a n g e s i n t h e d e s i g n , s i z e , a n d p e r f o r m a n c e o f a i r c r a f t 

w e r e i n i t i a t e d . 

D u r i n g t h e s e 50 m o n t h s t h e r e o c c u r r e d 1 1 3 a c c i d e n t s i n 

s c h e d u l e d a i r l i n e o p e r a t i o n s ( n o t i n c l u d i n g a c c i d u n t s i n v o l v i n g 

f e r r y t r i p s o r t e s t f l i g h t s ) w i t h i n t h e c o n t i n e n t a l l i m i t s o f t h e 

U n i t e d S t a t e s w h i c h , i n t h e o p i n i o n o f t h e a u t h o r s , w e r e o f s u f f i c i e n t 

i m p o r t a n c e t o b e u s e d a s t h e b a s i s o f t h i s a n a l y s i s . Many m i n o r 

a c c i d e n t s i n v o l v i n g n o i n j u r i e s a n d i n s i g n i f i c a n t damt_ge t o t h e a i r ­

c r a f t h a v e b e e n o m i t t e d f r o m t h i s a n a l y s i s . 

T h e s e 1 1 3 a c c i d e n t s may b e c l a s s i f i e d a s f o l l o w s : 

( a ) A c c i d e n t s i n v o l v i n g f a t a l i t i e s 28 

( b ) A c c i d e n t s i n v o l v i n - ; i n j u r i e s o n l y 24 

( c ) A c c i d e n t * ? i n v o l v i n g nn f a t a l i t i e s o r 
i n j u r i e s 60 

T o t a l 1 1 2 

A n o t h e r b r e a ' : d o v / n o f t h e s.?ne t o t a l w h i c h i s c o n s i d e r e d 

i m p o r t a n t i s a s f o l l o w s : 



( d ) A c c i d e n t s involving fptslities 28 

( e ) A c c i d e n t s i n v o l v i n g no - f a t a l i t i e s "but w h i c h 
w e r e p o t e n t i a l l y s e r i o u s 3 4 

( f ) l ' " i i ior a c c i d e n t s , some o f w h i c h i n v o l v e d 
p e r s o n a l i n j u r i e s ; a l l o f w h i c h i n v o l v e d 
v a r i o u s d e g r e e s o f damage t o a i r c r a f t 50 

T o t a l 1 1 2 

F a t a l i t i e s r e s u l t i n g f r o m g r o u p ( ? ) a b o v e w e r e d i s t r i b u t e d 

s s f o l l o w s : 

( g ) P a s s e n g e r s 1 2 2 * 

( h ) P i l o t s 4 5 * 

( i ) S t e w a r d e s s e s 1 0 

T o t ^ l 1 7 ? 

A c c i d e n t B o a r d s s e l e c t e d f r o m w i t h i n t h e B u r e a u o f A i r 

C o m m e r c e a n d a u g m e n t e d , o n occasions, b y t e c h n i c a l a d v i s o r s f r o m 

v . n t h o u t t h e B u r e a u r e n d e r e d c o n s c i e n t i o u s o p i n i o n s a s t o t h e p r o b a b l e 

c a u s e s o f t h e s e a c c i d e n t s a n d t h e i r f i n d i n g s a r e a v a i l a b l e t o t h e 

p u b l i c . I n v i e w o f t h e o b v i o u s v a l u e o f a n a n a l y s i s o f t h e e n t i r e 

s i t u a t i o n i n t h e l i g h t o f p r e s e n t k n o w l e d g e t h e s e 1 1 2 a c c i d e n t s h a v e 

b e e n r e v i e w e d . 

?3HttISEElCT DATA 

The f a c t o r s i n v o l v e d i n t h e c a u s e s o f t h e s e a c c i d e n t s 

d i v i d e t h e m s e l v e s i n t o s e v e n g r o u p s , a s f o l l o w s : 

^ P i l o t s a n d c o - p i l o t s who met w? t h f a t a l a c c i d e n t s w h i l e r i d i n g a„s 
p a s s e n g e r s a r e i n c l u d e d i n g r o u p ( g ) a b o v e . 



(a) Personnel 

(b) Aircraft (including accessories) 

(c) Weather 

(&) Air Navigation Facilities 

(e) Terrsin (including airports) 

(f) Hight flying 

(g) Collision 

In this subject there is presented factual information and 

data not subject to discussion. 

Personnel 

Reference to table A emphasizes the relative importance 

of this factor which divides itself into the following sub-groups: 

I. Flight crews 

II. Dispatchers 

III. Maintenance crews 

Flight Crevrs 

The average number of flying hours accumulated by first 

pilots involved in the accidents was 6,203, (co-pilots, when involved, 

2.07E.). This roughly represents three quarters of a million miles of 

flyin;,-. Breeding this do«m further b^ separating fstal accidents, 23, 

from non-fetal accidents, 34, the flying time of first pilots in the 

first group was 6,4*3 hours end in the second groups, 6,108 hours. 

Average with reference to all airline first pilots compiled late in 

1937 was 6,710 hours; co-pilots 2,500 hours. Table F shows•the ratio 



o f a c c i d e n t f r e q u e n c y t c m i n t s ' e x p e r i e n c e . 

C h e a v e r a g e a g e o f f i r s t p i l o t ' s i n v o l v e d i n 1 1 2 a c c i d e n t ? 

w a s y e ^ r s , ( c o - p i l o t s , w h e n i n v o l v e d , 2 ? ) . B r e a k i n g t h i s down 

f u r t h e r b y s e p a r . n t i n g 2C f e t a l a c c i d e n t s f ron 34 n o n - f e t a l a c c i d e n t s , 

t h e a v e r a g e a g e o f t h e f i r s t p i l o t s i n t h e f i r s t g r o u p w a s 3 5 y e a r s 

o n d i n t h a s e c o n d grouTi, '6Z.3 y e ? r s « A v e r a g e w i t h r e f e r e n c e t o a l l 

a i r l i n e f i r s t p i l o t s c o m p i l e d l-=te i n 1 9 . " ? w a s o 4 y e a r s ; c o - p i l o t s , 

2 9 y t ' e r s . T a b l e '3- s r - o v s the. r a t i o o f a c c i d e n t f r e o u e n c y t o p i l o t s ' 

a g e s . 

I n 1 1 2 a c c i d e n t s 63 f l i g h t s - e r e manned w i t h c o - p i l o t s a n d 

i n 2 8 f a t a l a c c i d e n t s 1 3 f l i g h t s ' " e r e m a n n e d w i t h c o - p i l o t s . I n f o u r 

i n s t a n c e s t h e c o - p i l o t ivas t h e s e n i o r f r o n t h e s t a n d p o i n t o f a g e . 

T a o l e J s h o w s t h e r a t i o o f . a c c i d e n t f r e q u e n c y t o t h e n u m b e r 

o f f l y i n r h o u r s accuraulatoc'. h y t h e f i r s t p i l o t s w i t h i n t h e 90 d a y 

p e r i o d - p r e c e d i n g t h e a c c i d e n t i n w h i c h t h e y w e r e i n v o l v e d . I t will 

bp n o t e d t h a t 5 0 o u t o f 1 1 2 a c c i d e n t s o c c u r r e d to a i r c r a f t o p e r a t e d 

"by f i r s t p i l o t s who h a d lop-cefi f r o m 2 2 0 t o 3 6 0 h o u r s w i t h i n t h e 9 0 

d a y p e r i o d . 

f o u r t e e n o f t h e f i r s t p i l o t s i n v o l v e d i n 1 1 2 a c c i d e n t s h a d 

b e e n g r a n t e e 1 w a i v e r s c o v e r i n g s l i g h t p h y s i c a l d e f e c t s . T h i r t e e n of 

t h e s e w a i v e r s c o v e r e d m i n o r e y e d e f e c t s . 

I n 1 1 2 a c c i d e n t s , 6 5 o c c u r r e d w h e n t h e p i l o t in command of 

t h e f l i g h t w a s r e t u r n i n g t o h i s b a s e a s a g a i n s t 4 7 , " o u t b o u n d " . I n 

2 8 f a t a l a c c i d e n t s , IB o c c u r r e d " i n b o u n d " a s a g a i n s t 1 0 " o u t b o u n d " . 

1 4 3 9 0 
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DispEtcbers 

Discussed, on page 18. 

j-Iaintengnce Grev;s 

Discussed on page 20. 

Aircraft 

Table A shows that failure of aircraft and aircraft parts 

including engines* accessories* and radio have accounted for at least 

£5 of 112 accidents. Charged to "weather" rather than "aircraft" 

are the occasions when severe static conditions rendered radios unin­

telligible. 

Foremost among aircraft failures are engine and propeller 

failures) 21, and landing gears and brahes, 8*. In 28 fatal accidents 

aircraft failures accounted for at le&st 3: (a) propeller breakage; 

(b) fault/ aileron design; (c) faulty structural design which caused 

sufficient flutter to detach parts of the tail surfaces while in flight. 

The average age of eircraft involved in 112 accidents was 

£5.2 months. The aversgo age of those in 28 fatal accidents was 22.2 

mouths and in this group, nine were less than a year old. Table L 

shows the ratio of accident frequency to age of aircraft. Table E 

shows the make rand model of the 112 aircraft involved. Table F shows 

the make and model of aircraft involved- in each accident. 

*The master table from which these figures are taken is not appended 
since it duplicates much information contained in other tables. 

14390 
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Weather 

T a b l e 'A shows wee the r c o n d i t i o n s w h i c h - p r e v a i l e d a t the 

s c e n e o.f 1 1 ? a c c i d e n t s . 

T h i s f a c t o r i s d i s c u s s e d on page 2 4 . 

A i r n a v i g a t i o n F a c i l i t i e s 

D i s c u s s e d on page 2 5 . 

T e r r a i n 

T a b l e IT sh'ows the tyr>e of t e r r a i n i n v o l v e d i n 110 a c c i d e n t s . 

Tv?c a c c i d e n t s o c c u r r e d w i t h o u t the a i r c r a f t making c o n t a c t *?ith the 

ground; or " 'at n r . 3 o t h met u n u s u a l l y t u r b u l e n t a i r c o n d i t i o n s wh ich 

n s u l t e d i n i n j u r i e s to some of the o c c u p a n t s b e f o r e the p i l o t s c o u l d 

p r o c e e d t o an are-: of s a f e t y . 

"io f a t a l a c c i d e n b s IIEVO o c c u r r e d on a i r r o r t s . S e v e n o c c u r r e d 

i n t h e v i c i n i t y o f or i m m e d i a t e l y c o n t i g u o u s to a i r p o r t s bu t were i n 

no way a t t r i b u t s o l e t o the a i r p o r t or the c o n d i t i o n t h e r e o f . In t h e 

12 that occurred i n mounta inous t e r r a i n . 10 i n v o l v e d t h e e l e m e n t o f 

weather. 

lr, ~M s e r i o u s a c c i d e n t s i n v o l v i n g no f a t a l i t i e s 10 o c c u r r e d 

on a i r p o r t s and i n 5 0 minor O c c i d e n t s , 27 o c c u r r e d on a i r p o r t s . 

In 34 s e r i o u s a c c i d e n t s i n v o l v i n g no f a t a l i t i e s 3 o c c u r r e d 

i n mounta inous t e r r a i n and i n 50 minor a c c i d e n t s , 5 o c c u r r e d i n 

mounta inous t e r r a i n . 

14390 
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I T i g h t F l y i n g 

I n 28 f a t a l a c c i d e n t s 1 9 o c c u r r e d a t n i g h t . I n 3 4 s e r i o u s 

a c c i d e n t s i n v o l v i n g no f a t a l i t i e s , 2 1 o c c u r r e d a t n i g h t . I n 5 0 m i n o r 

a c c i d e n t s , 2 5 o c c u r r e d a t n i g h t . I n t h e 1 1 2 a c c i d e n t s 6 5 o c c u r r e d a t 

n i g h t . 

C o l l i s i o n 

No a i r c r a f t c o l l i s i o n s a l o f t h a v e b e e n e : r p e r i e n c e d b u t o n e 

a i r c r a f t f l e w i n t o t h r e e w i l d s w a n s o v e r a v r a t e r - w a y d u r i n g a m i g r a ­

t i o n s e a s o n . T h i s o c c u r r e d a t n i g h t o v e r r o u g h c o u n t r y a n d i n v i e w 

o f t h e d a m a g e d o n e t o t h e a i r c r a f t c o u l d e a s i l y h a v e p r o v e n m o r e 

s e r i o u s . 

" D l S C U S S I O i l 

I n t h i s s e c t i o n t h e a u t h o r s e x p r e s s t h e i r v i e w s c o n c e r n i n g 

t h e f a c t o r s r e p o r t e d o n i n t h e p r e v i o u s s e c t i o n . T h e s e v i e w s r e f l e c t 

c o m p o s i t e o p i n i o n s r e a c h e d t h r o u g h i n d i v i d u a l , d e t a i l e d s t u d y . 

P e r s o n n e l 

F l i g h t C r e w s 

T a b l e A s h o w s a d i s t r i b u t i o n o f t h e d i r e c t c a u s e s o f 

1 1 2 a c c i d e n t s o f w h i c h 6 4 a r e a t t r i b u t e d t o p i l o t s . 

I t i s w e l l r e c o g n i z e d t h a t a i r l i n e p i l o t s a s a g r o u p 

r e p r e s e n t a h i g h s t a n d a r d o f A m e r i c a n m a n h o o d , p h y s i c a l l y a n d 

m e n t a l l y . I n t e c h n i c a l e f f i c i e n c y a n d a e r o n a u t i c a l k n o w l e d g e 

1 4 3 9 0 
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they P : " C P 1 average pilots by a wide margin. From past performance 
records they aie v.eli qualified and they possess a high degree 
of physical courage. 3ut mistakes made by them include poor 
judgment and, on occasions, -faulty technique. This might in­
dicate that present methods of evaluating their capabilities and 
limitations are inadequate. Superior aircraft, and air navigation 
facilities : re but of questionable yaluo j_n the absence of 
properly qualified -norsonnel capable of operating such facilities. 
The inability of some pilots to cope with unusual and difficult 
situations may moan that the alteration of design end the increase 
in the complexities surrounding the operation of modern aircraft 
has not been satisfactorily coordinated with the capabilities cf 
many of the pilots and further that insufficient consideration has 
been given to the proper selection* development, evaluation and 
maintenance of the men who have flown the aircraft and used, the 
airways. 

The authors believe that emotional instability in­
fluencing judgment vrhich in turn effects performance is the fore-
moat jpucie cf pilots' mistakes; that fatigue, mental and/or 
physical* is a contributin-;: factor and that compler.ities of the 
aircraft coupled with the -rô-in"; demands made upon pilots with 
reference to various kinds of calculations to be made and records 
to be kept duri:1?; flights lr~ve a decid.ed bearing on the problem. 

14390 
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In addition to the actual handling of the aircraft 

while in the air pilots' duties include:* 

Kadio 

1. Test all three radio receivers and transmitter 
nricr to start of trip. 

2. Work field control tower on 278 kc for testing 
and to secure orders concerning departure. 

3. Maintain constant watch on company frequency. 

4. Maintain constant watch on Department of Commerce 
radio range stations. 

5. Renort to company over all check points. 

5. Contact Department of Commerce stations when 
nassing over their markers. 

7. Report to Airways Control when over inner marker. 

8. Report to company when over inner marker. 

9. Report weather for ejeh 1000 ft. level during ascent. 

10. Report to company estimated time over ner'it check point. 

11. Report time, altitude, weather over check point. 

12. Receive and record weather for next station on route. 

13. Change radio receiver frequency for cross range 
fixes. 

14. Report to company any change in flight plan. 

*The list which follows enumerates actual duties imposed upon the 
pilot and co-pilot. Definite allocations of duties cannot he made. 
The list was compiled by an airline pilot with more than 12,000 
hours of flying experience. 

14390 
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1 5 . R e l a y m e s s a g e s t o a s s i s t o t h e r a i r c r a f t i n m a l t i n g 
r a d i o c o n t a c t s . 

1 6 . C h a n g e c o m p a n y f r e c i u e n c y t o w o r h t r a f f i c c o n t r o l 
t h r o u g h f i e l d c o n t r o l t o w e r . 

1 7 • C h a n g e D e p a r t m e n t o f Commerce r e c e i v e r f r e q u e n c y t o 
w o r k f i e l c c o n t r o l . 

I P . H a n d l e m i s c e l l a n e o u s m e s s a g e s . 

C a l c u l a t i o n s 

1 9 . C a l c u l a t e t r u e a i r s p e e d . 

2 0 . C a l c u l a t e g r o u n d s p e e d . 

2 1 . C a l c u l a t e w i n d direction. 

2 2 . C a l c u l a t e w i n d v e l o c i t y , 

2 2 . C h n c h w i n d d i r e c t i o n a n d v e l o c i t y w i t h d r i f t . 

2 4 . E s t i m a t e t i m e o v e r n e x t c h e c h p o i n t . 

2 5 . C a l c u l a t e c o u r s e f o r n e - t l e g o f f l i g h t . 

2 6 . C a l c u l a t e h o r s e p o w e r r e a u i r e d on n e x t l e g o f c o u r s e . 

2 7 . C a l c u l a t e f u e l c o n s u m p t i o n p e r h o u r . 

2 R . C h e c h a i r s p e e d p o i n t t o p o i n t . 

2?j. E s t i m a t e f u e l r e q u i r e d a t n e : : t r e f u e l i n g s t o p . 

Re c o r d i n g / - - i n F l i g h t 

3 0 . E n t e r t i m e o f d e p a r t u r e . 

3 1 . E n t e r M m e o f f g r o n n d . 

3 2 . S n t e f t i m e b e t w e e n c h e c k p o i n t s . 

3 ^ . l a t e r a i r s p e e d b e t w e e n c h e e y p o i n t s . 
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34-. Enter wind direction and velocity between points. 

35. Enter ground speed between check points. 

36. Ehtter altitude flown betwean check points. 

37. Enter time over check points. 

38. Enter true course flown between check points. 

39. Enter manifold pressure used. 

40. Enter fuel consumption per hour. 

41. Enter horse power used each leg of flight. 

42. Enter outside air temperature. 

43. Enter carburetor air temperature. 

44. Enter distance from last check. 

45, Enter :.ia r;ne tic c our s e. 

46. Enter amount of crab from course. 

47. later corrected sirs-need. 

43. Enter csrburetr-r nanifold pressure between check 
points. 

49. Enter engine REM between check points. 

50. Enter cloud formations and levels between check p 

Recordings in A.irolane & Engine Log 

51. Enter departure time. 

52. Enter tine off ground. 

53. Enter air time. 

54. Enter arrival time. 

55. Enter fuel on board at place of departure. 

56. Enter oil o3i board at place of departure. 

14390 
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3 7 . Sinter f u e l ta . ;en on h o a r d -;t encb r e f u e l i n g p o i n t . 

5 8 . E n t e r o i l t a k e n on h o a r d a t e a c h r e f u e l i n g p o i n t . 

5 9 . Writer a v e r a g e head t e m p e r a t u r e . 

6C. E n t a r a v e r a g e o i l t e m p e r a t u r e s . 

6 1 . E n t e r a v e r a g e o i l p r e s s u r e . 

6 2 . E n t e r a v e r a g e g a s o l i n e - p r e s s u r e . 

6 3 . E n t e r a v e r a g e c a r b u r e t o r i n t a k e t empera tu re ' . 

64 . E n t e r a v e r a g e c r u i s i n g m a n i f o l d p r e s s u r e . 

5 5 . E n t e r a v n r r v e c r u i s i n g e n g i n e P. .P.H. 

66 . I n t e r rvore" :e vacuum pump r e a d i n g s . 

67 . E n t e r a i r p l a n e s t r u c t u r e m i a r k s . 

5 8 . E n t e r anv .is.lfu.nc t i oni ng 0 . 1 ' c o n t r o l s . 

69 . E n t e r a i^ T u r l f u n c t i o ' . i n g o^ i n s t r u m e n t s . 

7 0 . E n t e r any m a l f u n c t i o n i n g of e n g i n e s . 

7 1 . E n t e r any m a l f u n c t i o n i n g of r a d i o . 

O t h e r C l e r i c a l D u t i e s 

7 3 . E n t e r . t ime and pouches on ? . 0. form SIo. 3702-

7 3 . Check a l l P . 0. forms No. 2 7 1 5 . 

7 4 . B a l a n c e I7o. 2702 "before a r r i v a l e a c h s t o p showing 
a r r i v a l - d e p a r t u r e , p o u c h e s on and o f f . 

7 5 . Check e r /n ress w a y b i l l s on and o f f a g a i n s t a i r p l a n e s 
m a n i f e s t . 

7 6 . Check company j . i a t e r i a l . 

7 7 . Keep n i r p l a n e s c a r g o m a n i f e s t i n b a l a n c e . • 

7 3 . P r e p a r e company form f o r s t a t i o n a g e n t showing c a r g o 
o f f . 
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79. Prepare weather summary for trip. 

80. Fill out trip discrepancy report. 

Miscellaneous 

81. Chock de-icer equipment at intervals. 

82. Check slin^er ring operation. 

83. Check windshield de-icer. 

84. Regulate ventilation. 

35. Regulate heat supply for cabin. 

86. Make frenuent checks on hydraulic gear. 

87. Keep radios tuned. 

l̂any of the airlines do not supply the services of 

stewardesses or stewards. When such i<5 the case a generous 

share of the co-pilot1s tiae, during flight, is required in 

the 'lasscmgers' compartment. Not infrequently it is necessary 

for s co-pilot to aDsent himself from the pilots' compartment 

for several minutes at a time. When his duties involve the 

serving of meals aloft, as is often the case, such periods 

are necessarily longer. 

It should be remembursd that these added duties are 

not performed while comfortably seated at a desk in an office. 

Pilots' co^artments do not lend themselves as places where 

clerical work may be done to the best advantage. Sometimes 

the windows le^k rain; sometimes they are open for ventilating 
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w i r p o s e s ; a n d f r e n u o : i t l T " t h e te.Troeratu.re i s n o t c o n d u c i v e to 

w r i t i n g . A n d s o m e b o d y m u s t f l y t h e a i r c r a f t I A u t o m a t i c p i l o t s 

m i t i g a t e a c t u a l f l i g h t d u t i e s h u t t n e y do n o t " t a k e o v e r " a s 

i s a s s u m e d b y s o m e . 

C o n s i d e r a b l e s t r e s s h a s b e e n l a i d o n t h e p r o b a b i l i t y 

o f f a t i g u e c o n t r i b u t i n g b o t h d i r e c t l y a n d i n d i r e c t l y t o many 

o f t h e s e a c c i d e n t s , t o j u s t w h a t e r r t e n t " o h y s i c a l f a t i g u e 

i n f l u e n c e s m e n t a l f a t i g u e a n d v i c e v e r s a i s n o t h n o w n . The 

s t u d y i s a p r o f o u i r o r e v h . i c h r e o u i r e s m e t i c u l o u s a n d c o n s i s t e n t 

i n v e s t i g a t i o n . 

A n e7peri::ient r--l s t a t i o n , u n a o r t h e d i r e c t i o n o f a n 

e x p e r i e n c e d f l i g h t s u r g e o n , i s b e i n ^ e s t a b l i s h e d b y t h e B u r e a u 

o f A i r Commerce i n ^ a n s ^ s C i t y . S t u d i e s w i l l b e c o n d u c t e d i n 

a v i a t i o n m e d i c i n e ~nd f a t i g u e a s w e l l a s e x p e r i m e n t a l p e r f o r m a n c e 

f l i g h t t e s t s . T h i s ' o r o j e c t i n c l u d e s s t u d y w i t h r e f e r e n c e t o 

g r o u n d p e r s o n n e l i n v o l v e d i n d i s p a t c h i n g and m a i n t e n a n c e . 

L a c k o f e x p e r i e n c e f r o m t h e s t a n d p o i n t o f a c c u m u l a t e d 

h o u r s c a n s c a r c e l y b e a s s i g n e d a s c r u s e s f o r t h e s e a c c i d e n t s 

( r e f e r t o p a g e s 1 a n d 5 a n d t a b l e s F & 3 ) . T h e s p r e a d s b e t w e e n 

6 , 7 1 0 h o u r s , t h e a v e r a . ^ o o f a l l a i r l i n e p i l o t s , 6 , 2 0 2 h o u r s , 

t h e a v e r a g e o f f i r s t p i l o t s i n 1 1 2 a c c i d e n t s a n d 6,4-43 h o u r s , 

t h e a v e r a g e o f f i r s t p i l o t s i n v o l v e d i n t h e 20 f a t a l a c c i d e n t s , 

do n o t s e e m t n h e w i d e e n o u g h t o b e c o n c l u s i v e . O p i n i o n s 

e: :-pressi" 'a b y some ( n o t t h e a u t h o r s ) a r e t h a t u a n y y e a r s a n d 
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many hours of experience sometimes contribute to an element 

of danger rather than of safety. These claimant's state that 

some pilots who have been successful in avoiding accidents for 

a long period of time occasionally evolve an attitude of con­

tempt for the fundamental hazards of flying. This is not 

definitely supported in tables F and £>, 

It is felt that the "age of pilots" element fails 

to indicate any rjignifleant trends. Reference is made to 

Table 3. 

More than half of the first pilots involved in 112 

accidents had accumulated upwards of 220 hours in the 90 day 

period immediately preceding the accident; the average for this 

group being 243 hours. Since this figure is appreciably in 

excess of lc<4 hours which is the time accumulated by average 

airline pilots within 90 day periods it is indicated that 

fatigue ma;/ hove contributed as a cause of the 57 accidents 

used in arriving at this 243 hour average. Table J provides 

a breakdown of hours accumulated in 90 day periods. 

Careful investigation Tails fco show that any of 

the 14 pilots who had been granted waivers suffered accidents 

by reason of the physical defect which had been waived. 

Prior to April 30, 193b, co-pilots were not required 

to held instrument ratings. Reference to table H shows that 

in 41 of the G7 accidents in which co-pilnts were involved the 
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accumulated time of thê e co-pilots was below the average of 
all co-Pilots. This may o.c may not be significant but it is 
woll lrnown th.it in the past many co-pilots have been employed 
wno not only failed to possess instrument ratings but who were 
actu = ll~r unable to safely take-off and land the type of air­
craft in which they served. Under Civil Air Regulations, 
effective April 30, these potential deficiencies are corrected. 

The position of first pilot ard co-pilot with respect 
to age or ioui s has, cn oco-: sions, been reversed. This goner-
ally is due to an older first pilot having been placed on the 
status of cc-pilot, either temporarily or permanently. Ho 
significance is attached to this. 

On at least threo occasions, and perhaps more, 
accidents have occurred as a resolt of confusion between pilots 
as to their respective duties. Tl e emotional stress engendered 
during trying cituatio-i'd has been the cause. Contributing to 
this han, no doubt, been the many added duties required of 
both pilots due to the complexities of modern aircraft. 

Opinions have boon advancod that a contributing 
cruse of accidents may be the desire on the part of pilots 
to terminate homeward bound trip as quickly as possible and, 
consequently to assume ^re^tor ris're when proceeding toward their 
home ports than when departing therefrom. In ,?8 fatal accidents, 
18 occurred "inbound" against 10 "outbound". This ratio of 
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9:5 night support the contention although the ratio of 11:8 

which prevailed in 112 accidents does not seer, so serious. 

Should the trend continue as above ^one significance should 

necessarily he attached thereto. Pilots' schedules are 

frequently arranged to permit them to terminate their trip at 

their home and at night. The fact thrt the majority of fatal 

and serious accidents have occurred at night may have influenced 

the above ratios. The subject of night flying is further dis­

cussed on pare 26. 

Dispatchers 

Mistakes made by dispatchers ordinarily consist of 

giving nermiPsion to fli hts to proceed in the face of too un­

certain weather or in car.es when the condition of the air 

navigation facilities or flight personnel involved in the flight 

is questionable. 

I?\ distributing causes of 112 accidents none have been 

directly charged to dispatchers since in no instances have they 

had th(= final authority to order a flight to proceed when the 

pilot elected otherwise. In at least 2Z out of 112 accidents 

poor judgment on the -.art of dispatchers has contributed to 

the se acc i den t s. 

It may bn that lack of sufficient information with 

reference to meteorological conditions is not the only cause 

of their errors. Complaints have been made by pilots that 

http://car.es
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s o m e t i m e s d i s p a t c h e r s h a v e and LILY i n f l u e n c e d f l i g h t c r e w s t o 

o r i g i n a t e o r t o p r o c e e d ^ ' l e n c o n d i t i o n s w e r e q u e s t i o n a b l e , f o r 

t h e p u r p o o e o f ' j e t t i n g F p a r t i c u l a r f l i g h t p p s t a p a r t i c u l a r 

s t a t i o n , f o r t h e p u r p o s e o f c o n v e n i e n t l y p l a c i n g t h e a i r c r a f t 

a l o n g t h e c o m p a n y ' s r o u t e w i t h a v i e 1 1 : t o s u b s e q u e n t o p e r a t i o n s 

o r i n o r d e r t o a v o i d t h e a d d i t i o n a l w o r k c-nd e ; a p c n s e o f " t r a i n ­

i n g " p a s s e n g e r s . I f s u c h p r a c t i c e e x i s t s i t i s o b v i o u s t h a t 

some d i s p a t c h e r s h a v e b e e n e m p l o y e d , w i t h o u t p r o p e r c o n s i d e r a t i o n 

b e i n g g i v e n t o t h e i r j u d g m e n t , e x p e r i e n c e , o r c h a r a c t e r . 

On t h e o t h e r h a n d c o n s c i e n t i o u s d i s p a t c h e r s h a v e o n 

many o c c a s i o n s e r r e d , n o t t h r o u g h c a r e l e s s n e s s o r i g n o r a n c e , 

b u t b e c a u s e i n a c c u r a t e o r i n a d e q u a t e m e t e o r o l o g i c a l i n f o r m a t i o n 

h a s i n f l u e n c e d t h e i r j u d g m e n t , h a n y f l i g h t s h a v e b e e n c l e a r e d 

o n V' e b a s i s o f i n a c c u r a t e w e a t h e r i n f o r m a t i o n w h i c h h a v e 

c a r r i e d t h r o u g h s u c c e s s f u l l y b e c a u s e t h e e r r o r w a s o f f s e t t y 

e x c e p t i o n a l a b i l i t y o r c o u r a ;u o n the p a r t o f t h e f l i g h t c r e ^ s 

i n v o l v e d . 

S y p s r t s i n t n i s f i e l d a r e n o n e t o o n u m e r o u s . Some 

o f t h e " i r l i n e s a r e f i l l i n g the r se i m p o r t a n t p o s i t i o n s w i t h o l d 

p i l o t s w i t h s u c c e s s f u l p i l o t i n g c a r e e r s b e h i n d , t h e m . T h e r e 

h a s b e e n j u s t c r i t i c i s m i n t h e p a s t t h a t o n t o o many o c c a s i o n s 

t h e s f o o s t r * 7-ere m a n n e d b y p e r s o n n e l w i t h i n s u f f i c i e n t 

a e r o n a u t i c a l e x p e r i e n c e . The a u t h o r s u r g e t h a t a l l a v a i l a b l e 

s t e p s b e t a k e n t o t h e e n d t h a t o n l y c o m p e t e n t d i s p a t c h e r s 
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psrticipate in the clearance and movement of aircraft and that 

operators establish procedures which will provide for complete 

understanding between dispatchers and flight crews. 

Maintenance Crews 

Mistakes made by maintenance crews are due, ordinarily, 

to poor supervision, imperfect or careless inspection and some­

times to inexperience. 

It is suggested, in the interest of safety, that 

servicing stops enroute be of sufficient duration to permit 

servicing crews to adequately inspect and refuel the air­

craft. Facts concerning some of tne reviewed accidents 

suggest that errors were committed because ground crews 7;ere 

in too much of a hurry to accomplish their work. 

Careful selection and training of maintenance crews 

by the company employing them is of paramount importance. It 

is the opinion of the authors that inefficient mechanics have 

not only been the direct cause of at least 4 accidents; that 

they have contributed to not less than 10; and that on many 

more occasions accidents as a result of thnir mistakes have 

been avoided only by the excellent technique of pilots. 

Aircraft 

With the exception of those accidents mentioned on page 5, 

only five other structural failures occurred; (a) one in which a 
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gas tank support ga^o "ray in the air; (b) one in which the ply wood 

wing covering cracked and opened from spar to spar due to turbulent 

air, (both of these involved non-metal aircraft not now in use as 

passenger carriers); (c) one which suffered an accident because of 

breakage of stops on upner quadrants of landing gear making it in-

possirle to lower the grar; (d) one which resulted in considerable 

damage to the aircraft by reason of landin^ gear breakage, and (e) 

one which suffered extreme damage due bo failure of tail wheel 

assembly in normal l:nding and which caused the aircraft to ground 

loop. 

In addition to 21 power plant (including propeller) 

failures distributed as direct causes (see page 6) there were 18 

other occasions when they contributed to the accidents. In these 

30 cases propellor breakage occurred 8 times. This specific 

propeller deficiency has been corrected and considerable progress 

has been made with reference to the courier fundamentals of 

propeller vibration. 

Ice in carburetors which in tbe early portion of the -period 

accounted for several engine failures h,r s been overcome. 

Aircraft accessories, including instruments, have made 

substantial advancement to the point where th^y no longer contribute 

materially to danger in flying. }To instrument failures seem to have 

caused, any of the accidents reviewed. It is true that as they have 

increased in number the complexities of operating and interpreting 
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THOM have likewise increased. Ermperiments are under w._\y which should 

improve this situation. Relief from undue complexity by means of 

instrument simplification is badly need_ed and THE* WORK progressing 

along that line should BE rCCELERR- TR d IF -lossible. 

Although phenomenal strides have been made in radio there 

remains much to be lefired in this field, Operations are so dependent 

upon reliable radio that the importance of utilizing all resources 

in the further development of this aid cannot be overestimated. In­

ability to receive radio signal3 under conditions of precipitation 

static have not only contributed to accidents but on numerous 

occasions have placed the flight in precario is positions. Work is 

progressing in this specific field, and all resources are being 

marshalled in solving this important problem. The application of 

ultra high frequency promises a great deal. Experiments are being 

conducted almost daily looking to its general application. 

Of PARTICULAR interest is THE inverse ratio of accident 

frequency to "age of aircraft", (See tabic L). Th:s goes far in 

supporting the contention of those who hold that older aircraft well 

tested, by TIME and in CONNECTION WITH WHICH the operating and 

maintenance "problems HAVE been MORE nearly solved, off^r less of a 

hazard than newer eouipmont WITH WHICH the flight and. maintenance crews 

are NOT so FAMILIAR. It nay be that the policy generally and voluntar­

ily employed by some OPERATORS cf RETIRING their aircraft at a relatively 

early age by reason of supposed obsolescence not only militates against 



economy but, to a degree, against r̂f.-'ty. Or, it may mean that longer 

test periods are needed before new aircraft CTQ placed in line operation, 

The type af aircraft alters, of course, as progress is made 

in the industry, A preponderance of "twin engine" accidents in the 

past four years has undoubtedly occurred because there has been a 

preponderance of "t-in engine" aircraft in popular use. Distribution 

is as follows: 

1 engine 2 engines 3 engines Total 

7 7 25 
13 5 29 
25 5 37 

1937) 1937) *•) 19 0 21 
19^8) 

Total 30 64 13 112 

For further breakdown reference is made to table K. 

The -uthorr' believe that the trend of aircraft design has 

resulted in equipment that requires much more technical skill, con­

centration, and aeronautical knowledge on the part of the pilots than 

T/ere required of them a few years a';o. As against this factor speed 

and. pay-load have increased in ratio to operations cost. The flying 

characteristics of currently popular airline aircraft, particularly 

when operating under adverse meteorological conditions do not appear to 

be a" satisfactory, from the standpoint of safety, rs those characteris­

tics found in aircraft of loss spectacular performance. The opinion is 

held by many in the industry that possibly the traveling public and the 

operators are paying; too high a .price for speed and lu:arry. There is 

evidence available from accidents reviewed herein and from numerous 



experiences not resulting in accidents but reported by pilots and others 

to support this. 

Weather 

The accurate and consistent forecasting of weather is a 

problen not yet satisfactorily solved. Progress in this field has 

been good but much is to be desired. Since this element plays such 

an important part in airline activities it is impossible to anticipate 

the day when flight cancellations and interruptions will not be the 

major consideration insofar as operations are concerned. 

Weather has been a factor in many accidents and many bitter 

experiences have been forced upon aviation by reason of it. The in­

evitable conclusion has been reached by most operators that an ultra-

conservative policy in this regard is necessary. 

During the ye?rs 1936 and 1937, thirteen fatal accidents 

occurred in which 117 persons lost their lives. Then of these 13 

occurred in bad weather. In the entire 28 fatal accidents involving 

177 deaths, bad weather prevaile'" on 21 occasions. Over the entire 

period reviewed but 7 accidents (with resultant fatalities of 46) 

occurred in which we-rther was not a factor. 

Available de-icing equipment h*s not completely solved the 

problem of icing while in flight and this is a matter for major 

consideration. 

The Weather Bureau and other agencies are conducting con­

structive experiments by means of radiotelemeters suspended to free 
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balloons. These flights usually reach altitudes of more than 50,000 

ft. and automatically transmit by high frequency radio signals, pressure, 
temperature and humidity readings, at thirty second intervals. During 

the current year several additional Weather Bureau stations will "begin 

daily flight? of this hind -.nd it is believed thaV the data so secured 
will be of gre^t benefit in permitting more accurate forecasts. 

Additional means of disseminating available weather informa­

tion should be encouraged-. 

Air Navigation Facilities 

Failure of aids have been assigned as contributory causes in 

7 accidents. There is rea-on to believe that on many more occasions 

only luck or skill lave prevented accidents because of such failures. 

Two accidents, not included above, which occurred on the same route might 

have been avoided had not the teletype weather reporting facility been 

discontinued on that Particular airway, presumably as an economy measure. 

This facility was again requisitioned ana is now operative. 

It is recognised that occasional interruptions of any mechanical 

device is to be e:rnected and due allowances made therefor, but improve­

ment in the r>ii--"ays which includes additions and modernisation of 

erdcting o.ida is needed. It is hoped th«t the application of ultra 

high radio frequencies will materially improve conditions. 

Progress in thifield is being made as additional funds are 

available. 



It should be remembered, however, that the absence of aids 

in certain locations, no natter how b^dly needed, cannot be reasonably 

assigned as a cause for any accident in view of the futility of 

placing dependence on aids which are nonexistent. 

One pilot who survived a serious accident, complained that 

when he switched to the airport localizer, expecting to receive the 

range signal, he heard voice. This cannot be assigned as a facility 

failure. 

Terrain (including Airports) 

Conclusions on page 33, 

Night Flying 

Air transport appears to be relatively less subject to the 

vicissitudes of night operation than other forms of transportation. 

This may be due to ihe mathematical improbability of collision accident 

in the air as op-nosed to surft ce transportation which generally flows 

over predetermined, narrow lanes. A ratio of 55:47, night accid.ents 

vs. day accidents, docs not seem to be higher than could be normally 

expected in view of the fact that night flying is admittedly more 

exacting than day flying. 

In 65 accidents that occurred at night, 43 involved bad 

weather. In 47 accidents that occurred during daylight, 2 5 involved 

bad weather. If it can be assumed for a. moment that weather, rather 

than time of day v̂ as the more important contributing factor the 
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following brief table is of interest. 

night Say 
Total 65 47 

Lees weather 45 Los? weather 25 

Remainder 23 : 22 

Such an assumption uight also indicate (a) bad weather 

is more freoncntly encountered at ni~ht, (b) flying frcm the pilots' 

standpoint becomes more difficult when bad v/eather is encountered 

at night, or (c) weather reporting nd dispatching is less efficient 

at night as compared to daylight. 

jh? accurate fi vures are ir i^ictely available "s to the 

ratio of nvht flvin>. tc day flvinT, but estimates lead the authors 

tc believe tnat ouch ratio its about 40:60. 

Collision 

On a few occasions slight c^mrge to aircraft has resulted 

by reason of collision with birds. The problem apnears to some to be 

trivial but the authors do not feel so end a project is under way 

1coking to means of safeguarding against this hazard. The"accident 

involving wild swans, mentioned on page 3, took place at an altitude 

more than p.,000 ft. above sea lovel and more than 4,000 ft, above 

the terrain, much higher than was gen^r^lly believed, possible. 

14390 
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c o : ; c l u s i c : i s 

The authors feel that this preliminary analysis, covering 

a period of more than 4 years and 11? accidents constitutes a basis 

f,or intelligent findings fron which conclusions may be drawn with 

reasonable accuracy. 

Conclusions both positive and negative have, therefore, 

been reached with reference to the several factors discussed in the 

preceding section of this analysis and are presented below in corres­

ponding order. In some cases recommendations are made which involve, 

in the opinion of the authors, desirable changes in existing Civil 

Air Regulations. 

Personnel 

Flight Crews 

1. Pilots' accumulated hours of flying time does not 

arroear to be an important fa.ctor in the review of 

these accidents. 

2. Pilots' ages in 112 accidents fail to indicate any 

significant trend in view of the general age average. 

o. The ryera^e hours (243) accuanlated by pilots within 

the 90 day period r>rececing a majority of these 

accidents may have contributed to the fatigue element. 

Flight Time Limitations (CAR 61.513) takes no 

cognisance of the type of flying conducted. Since 

there is considerably more than a mathematical 
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difference between 40 hoars of flyim- under entirely 

favorable conditions and 20 hourr of flying under 

unfavorable conditions) it is recommended that this 

factor be ;.ade the subject of a specific study with 

the view of revising CAR 61.513 to r.ore adequately 

provide precautionary limitations under varying 

conditions. 

4. Since the waive-n granted to rdiots involved in 

accidents have in no -jiso contributed to the accidents, 

it seem:1 plausible that nrescnt minimum reouirements 

may be hi -her than necessary. It is recommended, that 

this factor be made the subject of a specif!c study 

with the view of revising pilots' physical requirements, 

particularly with reference to vision. 

5. Efforts should continue bo progress in the establishing 

of procedures which will eliminate the possibility of-

confusion between pilots with reference to individual 

and respective duties. 

5. Inorther and consistent analyses should be made with 

the view of ascertaining if the accident trend indicates 

a. greater number of them occurring while pilots are 

"inbound". 

7. Accidents sometimes.hinge on obscure events the 

perception of whicn renuires nental alertness* Pilots 
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busily engaged, with tedious and enacting clerical 

duties, subject to audit, are obviously handicapped 

in the PERFORMANCE of flight duties. Such duties should 

be simplified. 

3, The practice of constantly introducing unnecessary 

changes in the familiar arrangement of instruments and 

controls definitely militates against pilot efficiency. 

9. It is not known to what extent anoxia (oxygen deprivation) 

contributes to fatigue and accidents. The pilot medical 

study being conducted in Kansas City LAY the Bureau should, 

therefore, be vigorously supported. 

10. It is recommended that operating companies undertake a 

more complete and detailed study of the avocational 

and social environments of flight personnel. 

Pispatcher5 

1. Lack of proper and. sufficient weather information has, 

on occasions, influenced dispatchers in clearing flights 

under conditions which were actually hazardous and these 

errors have b e e n contributing causes of several accidents. 

2 . It is felt that some dispatchers have had too much regard 

for the economics rather than the safety of air transport 

and that at times the "crowding" of, pilots has been the in­

direct causes of some accidents. Greater care in the 

selection of men for these positions is necessary as is 



the establishment oi' procedures looking to better 

coordination between flight crews and ground crews. 

llai ntenanee CrewS 

1. Servicing stops should be established which will permit 

mechanics to adenuately perform their duties without 

too much haste. 

2. More efficient, better trained and better supervised 

maintenance crews will tend to reduce aircraft failures 

with attending accidents. 

Aircraft 

1. Structural fa;lure resulting in fatal or serious 

accidents occur only on rare occasions. 

2. Engine and accessories failures constitute the principal 

mechanical ha sari. The general application of 

"feathering propellers" should bf. made the subject of 

special study. The need for this improvement is pressing. 

3. Presently existing instrument compier-kLties militates 

against efficiency and contributes to fatigue. Every 

effort should be made toward simplification. 

4. • Trie problem of radio ineffectiveness under certain 

meteorological conditions is of major concern. 

5. Age and. use of aircraft within reasonable limitations 

do not appear to contribute to accidents. The fact that 



so many accidents involve comparatively new equipment 

indicates the desirability of longer test periods 

before such aircraft are placed in line service, 

6. Presently popular airline aircraft require better 

technique end a.erona.utical knowledge on the part of 

flight crews than wa~s required a few years ago. 

7. When operating under certain unfavorable meteorological 

conditions modern aircraft do not seem to possess as 

favorable flying characteristics as is found in aircraft 

of less speed and less load carrying ability. 

3. De-icing equii.-ment has not been perfected, 

9, manufacturers should give more consideration to the item 

of "pilot comfort" in designing aircraft. This bears 

directly on efficiency. Elimination of glare, noise, 

the elements, etc,j visibility and comfortable seating 

arrangement are important. 

Weather 

1, A substantial majority of accidents occur under conditions 

of bad, or auestionable weather, 

2, here accurate weather forecasting and additional aids 

for disseminating weather information ere needed, 

3, The e?r>orime::ts under way employing the use of radio-

telemeters should be encouraged.* 
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Air Navigation 3V'Cl3i bJ es 
1. Failures of these aids occur hut rarely and have been 

assigned as contributors' causes only in 7 accidents. 
t-

2. Additional aids are needed and. should be installed as 

rapid.lv as funds will permit. 

3. The development of ultra-high frequency radio trans­

mission may materially improve the utilisation of such 

facilities, Thij project should be fostered in every way, 

4. Inability of pilots to identify their positions is a 

frequent contributing cause oi -iccidents. The perfect­

ing of a procedure whereby accurate fizes may be had by 

means of rad.io-trian;:uIaticni both from ground and air­

craft, should serve a useful purpose. 

Terrain 

Operations over mountainous or iilllv terrain entail some 

additional hazard and. re autre a continued policy of conserva­

tism particularly in or questionable weather. 

Uight Flying 

1. Hight operations, if conducted with full consideration 

as to weather, appear to involve only slightly more 

risk than da3' operations. 

2. Fifty-eight percent o^ the reviewed accidents occurred 

at uight and 66-̂  of these involved bad or questionable 

weather. 
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Collision 

1'To collisions have occurred between air transports in 

flight and the probability of such can be minimized 

through proper application of presently operating Air 

Traffic Control, 



1 ) 

£ TABLE A 

ACCIDSIT SII'OPSIS 

PRGDAELE ACCIDEÎ r CAUSES NATALITIES RisSUhilhG 
1 i ! I 

Personnel Other Causes 1 ! I Ac cident Air- ' Pas s en— St errar d— 
;Tunher Pilots maintenance craft "i_:cl. jers Pilots esses 

! 401 5 __„_2 i • 
i " " 4 0 2 " " " " " :: ~ 1 _ ""o"~ " o~ ' o" ' T" 
: 403 X 1 " " _ " "0 _0 _0 _ _ : 

l 40/, r. _ _ _ g o q „; 
•_._...405 X_ 4 2 1_ ! 
i 0̂6 X 0 o o 
" 407." lx ~ _ _ I l_c Q __ ; 
. . . ^ O f f X „ C 0 Q_ "'" 

1 ^ L 0 ~ " — „ " X ' ~ a ~ 1 0 ;_ 
_^XL x o_ o p j 

412 _ i: o g_ o _ 1 

, ~ ~ " _1 X ; "b _ "o 2. Q 
;1" _414" _"~ 1_"1__ " 4 _ ____1 _____ 1.0 0_ 
:„.. .1415 " 11.1"" _ X !_ _ H_ 1 " 0 0 0 , 
;__4lo 1 Ix . 0 _0 _L ! 
: __4j_?_ __ X 0 0 0 . 
t 4lu __ _X t l JL_ Q 
! _ _ i _ 1 "_1_1 _ " "x o _ o o 1 
i __42"o x _o o o_ _ 
i 421"" ' " t " * ; 0 1 0 ' 
; _ 422 " " Y 0 0 0 1 
l~_ 423 l_JhV _ ~~ " " 1.0 "" :>-" " 0 . i 
! " 424 "" " x 0 _o o_" : 
I"'"" 425 x_ _1 0 o__ 0 1 15 7 



o 
Accident 
1 Amber Pilots 

Carried fijd. 15 

Iiaintenance 
Air­
craft Liscl. 

3 

TABLE A-2 

i-'as sen" 
crers 

14 

Pilots 
3teirard-
esses 

501 
501 
iQ3_ 
5P4. 
505 
5?7 
500 
509_ 510, 
512 
513" 

0 0 
0 1 „ Q 
0 0 0 
0 . a. 

0 
0 
0 
0 

514 

517 
"5ir 

0 

520" 

J22 
_523" 
524 
525 

526 
527 
52C 
1ST 

0 
6 
o 

"Tla. o 
o t-'j 

31 17 20 

7 



o 
Accident 
1 lumber Pilots maintenance 

Air­
craft n̂-scl, 

?ABLE A-3 
rassen­
ders Pilots 

Steward­
esses 

Carried fwd. 31 17 4 29 20 4 

603 14 
0O4 
"605" 
606 1 
_o07 
608 
609 
__5I6 
611 
612 _ 
615 
614" " 
616 

A 

1 

1 

617 616 
_6l9_ 
620 
621 
622 

10 

623 
024 
625 _ 

1— 

626 
627 
62G 
"o29" 

49 25 60 



£ TABLE A-4 

Number Pilot s I laint enanc e craft •liscl. gers Pilots esses 

Carried £TT&W 49 4 25 5 60 28 5 
630 V 0 0 0 
631 v 0 0 0 
632 0 0 0 
633 •%r 

JL 0 0 _ 0 
1 634 "V 

-1. 4 ' 2 1 

r '"'635 T 0 2 0 J 636 X 0 0 0 j 
637 X 9 2 _ _ 1 

J. 701 ->,r 5 1 0 
702 •V 

A 0 0 0 
703 C 0 0 
70/4 V 

II. 
LU 0 0 ! 

1 705 8 2 1 i 
| 706 V 

Ji. 0 0 0 
I 707 "7" 

JY 10 2 1. 1 
1 70o X 0 0 _ P „... 1 
j 709 X 0 0 0 , 

710 0 0 0 
1 711 v 

-.1. 0 0 0 
712 0 0 0 

h 713 X 0 0 0 
714 X 0 0 0""" " 
715 2 2 0 
716 X 0 0 0 
717 X 0 0 0 
71G -RR 16 2 1 

"~7l9 X 0 0 0 
! 301 G 0 

eo2 0 0 0 
Grand Totals 64 5 35 8 122 45 10 = 177 

b 

o 
Accident Air- Passer- Steward-



o I' J3LE IJ 

I IL^AL-BR. AOOIDEJII CAIK'JZS "IIIALITVT/'J HLSLLIIILG 

Personnel 0 BL: er OAUCEO 

4CEXTENT AIR- PASNEN- ^TCIRARD— 
LUIIIBCI* 2;I LOTO " .AIIITESIANCE CRAFT I ISCL. -ERS PILOTS EJSES 

401 - - 5 2 1 
1 1 1 i 

410 4 1 0 j 
41C 1 1 0 1 

,+21 0 1 0 
42? n 1 0 
502 A 0 1 0 
510 0 J. 0 

"Til"' •= 0 2 0 
. 512 A 0 ]_ 0 
1 513 " 4 N 

_ L J_ 0 
~~5ll"" 2 0 

520 0 2 1 
" 522 " 9 2 N J_ 

'0.3 14 2 1 
OOO 0 1 0 

* 63.6 I. 1 1 0 
6l4<" - 1 1 . 10 0 

1 626 _T"J_ 
T 
O 2 0 
/ , 

- 7 - 2 1 
c 0 0 1 

637 9 2 1 
! 701 5 1 0 

22 1 35 7 



ACCIDENT 
'.'U"IBER PILOT' 

CARRIED FRRD. 2 2 

_ 70P 
J 7 0 7 
7 1 ; „ 

J1C Z N 

- G Q 1 

. UNI/TR-ENANCE 
AIR­
craft ISCL. 

RASSEN­
TERS 

1 0 

Pilots 
STEWARD­
ESSES 

7 

1 

N 

jrand Totals 
or. 1 2 2 4 5 10 = 1/7 

T ,1 4-"-O 

1 



TAD L i 

S__ICU5 AGUxOEVifS 

PhCELELE ACOl.JE.TT CAUSES \TELITTE3 \^ " H T> "'"1 T'~1 

j 
Personnel Other Causes i j ! 

Accident ! 1 1 
Air-

Pilots " iairtenance craft 1 _scl. 
Passen­
gers 

1 

Pilots 
Ste1 /arJ-
esses 

/:06 0 1 I 
0 i 40d __. 2 2 0 1 

411 JS. 0 • 1 
0 j 412 0 1 0 1 413 0 1 0 

413 0 1 0 
417 0 1 0 
4i_; 0 1 0 
422 __ 0 2 0. ., J 

U - 424" 0 0 0 ! 0 0 
- - °- '1 50<c; »R 2 1 i 

516 _-
_? 0 0 

517 0 0 0 1 

519 _I. 0 0 0 
524 0 c 
526 E 0 0 0 
527 0 0 0 
521, 0 0 c 
529 . _ 0 1 0 
601 " __ 0 0 0 
602 T __ 0 0 0 
b04 0 0 0 
607 0 1 0 
611 JI. 0 0 0 

I— — ... .-
-1 R >̂ N ^ O F . 5 16 1 

http://ACOl.JE.TT
file:///TELITTE3
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A c c i d e n t A i r ­ P a s s e n ­ Et 3t;ard-
i.ui-iber P i l o t s ; Maintenance c r a f t : l i s c l . g e r s P i l o t s e s s e s 

C a r r i e d fnxl, 15 2 R O 2 5 16 i 

622 2 1 0 
12 o 

^ 1 629 0 1 0 
633 X 0 1_ 0 

I 2 0 
706 X 0 0 0 
710 X 0 0 0 " "I 
7 1 1 Q 0 0 
712 0 0 

l i rand T o t a l s I K> 
34 20 3 C 3 22 23 2 = 47 j 1 



O l1 ABLE I) 

Personnel 

Uunbcr Pilots ] Maintenance 

Other Causes 

Air­
craft IDSCL, 

RATAITTIL'IS IIESULTIITG 

Passen­
gers ;Ilots 

btevjard-
esses 

402 
403 
4C4 

_ 4 P I 
409 

_416 
4-20 
425" 

503 

505 
507 

514-

523 
525 

0 

1 
1 

1 

1 

HI 

TIL 

10 1 1 



o 
'̂ IxG D~2 

Accident 
Juinbcr 
Carried x";.rd. 

Pilots ai-'Toeaance crax u i ir— 

10 

"iscl, 
1 

Passen­
gers PiloLs 

steward­
esses 

60̂  
W. 
(jC) -! 

JiA 

sili 610 '620" 

702 
703 
70m-
_700 
709 

.0. 

0 

o 
_g_ 
•j 
'o 
p[ 
jj 
_0_ 
_0. 
0 
0_ 
"o 
0 
0 

p 
0_ 
_Q_ 
_0 
0 
p 
p" 
o 
"o~ 
~0 

o" 
o. 
0 

to 

19 1 21 



I - 1 

o 

Accident 
Number Pilots 

Carried fud. 19 

713 
_714 
/ lo 

I Maintenance 
i 

Air­
craft 

21 

717_ 
719 

j ascl. 
3 

Passen­
gers 

5 

Pilots 

H 
J3_ 
Q 

Steward-
esses 

1 

JJ_ 
0 

,02 

Grand Totals 
50 22 24 l = j.: 

1—1 



Accidents 

Accidents involving no injuries or 
fatalities 

Accidents involving fatalities or 
injuries, passengers or crew 

Accidents - Fatal 

Accidents - Fatal, passengers only 

Accidents - Fatal, ere-' only 

Accidents - Fatal, passengers and crew .... 

Accidents - Injuries only 

Accidents - Injuries, passangers only 

Accidents - Injuries, crew onl^ 

Accident;-. - Injuries, passer.go.rs and crew . 



r 

ACCTI^TT JIEQD'.S'JCY VS. PILOT HOURS 

Filot Txpcrience 
Groups of 500 hrs. 

1,500 - 2,000 

2,000 - 2,500 

2,500 - 3,000 

3,000 - 5,500 

3,500 - 4,000 

4,000 - 4,500 

4,500 - 5,000 

5,000 - 5,500 

5,500 - 6,000 

6,000 - 6,500 

5,500 - 7,000 

7,000 - 7,500 

7,500 - 8,000 

8,000 - 3,500 

8,500 - 9,000 

9,000 - 9,500 

9,500 - 10,000 

10,000 - 10,500 

10,500 - 11,000 

11,000 - 11,500 

11,500 - 12,000 

12,000 - 12,500 

12,500 - 13,000 

Lumber of 
Accm dents 

1 

4 

7 

11 

7 

dumber of 
Accidents 

11 

9 

TA3LE 

Pilot Experience 
Groans of 500 hrs. 

3,500 

5,500 

7,000 

5,000 

6,000 

8,500 

3,000 

4,000 

6,500 

4,500 

8,000 

7,500 

2,500 

9,000 

9,500 

1,500 

10,000 

2,000 

10,500 

11,000 

11,500 

12,000 

12,500 

4,000 

6,000 

7,500 

5,500 

6,500 

9,000 

3,500 

4,500 

7,000 

5,000 

8,500 

8,000 

3,000 

9,500 

10,000 

2,000 

10,500 

2, 500 

11,000 

11,500 

12,000 

12,500 

13,000 
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All: OF PILOTS Il*VOLV̂ E I:T ACCJIDOTS 

Age 
?5 

26 

27 

28 

29 

SO 
31 

32 

53 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

PI?l3T PILOTS 
Acci­
dent s 

1 

1 

13 

4 

6 

16 

12 

A 

3 

8 

Acci- J. 
dents Age ii Age 

12 

12 

e 
6 

6 

33 

30 

ZA 

37 

20 

29 

27 

42 

31 

35 

43 

36 

41 

25 

25 

40 

44 

19 
21 

26 

27 

20 

29 

30 

31 

32 

33 

34 

35 

37 

33 

40 

GO-PILOTS 
Acci- j Acci­
dents j dents 

2 j 11 

•J ! 9 
1 

2 7 

3 6 
I 

3 j 4 
i 

4 I 3 

6 | 3 

9 i 3 
i 

11 I 3 
! 
t 

ry I 

Â e 

28 

30 

27 

26 

37 

32 

31 

25 

24 

30 

36 

34 

32 

23 

21 

19 

40 

14" 90 
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TABLE n 

A O C I L L f T ^ ^ " " L . T C Y v s . GO-PILOT LOUPiS 

P i l o t ^ r p e r i o ice, 
'J-ROLVISP- OF GOO h r s . 

o - noo 

500 - 1,000 

1,000 - 1,500 

1,500 - 2,000 

2,000 - 2,500 

2,500 - 3,000 

3,000 - 3,500 

3,500 - 4,000 

4,000 - 4,500 

4,500 - 5,000 

5,000 - 5,500 

5,500 - G,OC0 

6,000 - 6,500 

5,500 - 7,000 

7,000 - 7,500 

l u s h e r of 
A c c i d e n t s 

1 

14 

14 

13 

5 

A 

IWi'.'oer OF 
Accidenta 

l i 

14 

13 

Pilot Experience, 
Groups of 500 hrs. 

500 - 1,000 

1,000 - 1,500 

1,500 - 2,000 

2,000 - 2,500 

2,500 - 3,000 

3,000 - 3,500 

3,500 - ̂ ,000 

4,000 - 4,500 

4,500 - 5,000 

5,000 - 5,500 

5,000 

0 

5,500 

500 
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T A B I _ - J 

A C C I D E N T _ ,rj_QT_::TGr vs. P I L O T H O T H S I_T L A S : 9O D A Y S 

Pilot "ours, 
Croups of 30 

40 - 60 

60 - S O 

30 - 100 

100 - 120 

120 - 140 

140 - 160 

160 - 180 

I S O - 200 

200 - 220 

220 - 240 

240 - 260 

260 - 2 'JO 

2£i0 - 300 

30C - 320 

runner of ' Itaifber of 
Accidents f Accide?its 

29 

21 

15 

12 

9 

5 

3 

3 

1 

5 

12 

n 
15 

2] 

?-i 

Pilot Hours, 
G-roups of 20 

240 

220 

200 

160 

1R0 

140 

260 

30 

120 

280 

40 

60 

100 

300 

260 

240 

220 

180 

200 

160 

280 

100 

140 

300 

60 

80 

120 

320 

CiiKno'-n 
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TABLS K 

Accident 

AIRCRAFT TYPE & AGS (in Months) 

Age in Accident 
'lumber Type Months Number Type Months 

401 B.247 1 514 3.247 24 
402 Stn Sll 6000 Unknown 515 Doug. DC 2 7 
403 Lkd. Vega 5-C 42 516 Condor AT-32 27 
404 3. 247 13 517 Doug. DC 2 12 
405 Condor T-32 3 518 Stn A 2 
405 Ptcn PA-7IvI 50 519 Lkd Electra 10-A 8 
407 Ptcn PA-8 39 520 3. 247-D 27 
408 Electra 10-A 1 521 Doug. DC 2 9 
409 Ford 60 522 3. 247-D OG 

410 Stn SE-6000 36 523 Lkd Vega 5-C 54 
411 Ford 5-ATD Unknown 524 Stn - U 30 
412 Stn Holt O 525 Stmn 4-CM-l 54 
413 Stn Si I S000-E 39 526 Lkd Vega 5-C 60 
414 Stn 3R-5E 5^ 527 Stn 3 
415 Stn SI I 6000-3 41 528 Lkd Electra 10-A 6 
416 Lkd Orion 9-D 15 529 Lkd Sirius 8-C Unknown 
417 Northrop IPCLm 44 
418 Stn Sl.i 60C0-3 43 601 Lkd Electra 10-A 9 
419 LI:d Vega 5-C 43 602 Lkd Electra 10-B 3 
420 Ptn PA-3 46 603 Doug. DC 2 12 
421 Lkd. Vega 5-C 40 604 Detroit Vega D4-1 30 
422 B, 247-D 19 60S DC 2 14 " 
423 Lkd Orion 15 606 Vultee Vl-A 15 
424 Doug. DC 2 5 607 Stn U 40-1-
425 Condor 20 608 B. 40 3-4 84^ 
426 609 Condor u i j 

501 Lkd Orion 9-D Uiiknov.ii 610 Condor AT-32 24 
502 Fleetster 24 611 DC 2 15 
503 Northrop Alpha 4-A 43 612 DC 2 14 
504 Stn SH 6000-B 43 613 Ford 5-AT-B 75 
505 Vultee 71-A 6 614 3. 247-D 36 
506 3. 247 24 615 DC 2 16 
507 Stn Relt SR-5A 8 516 Stn "A" 4 
508 Doug. DC 2 5 617 Vultee 21 
509 Doug. DC 2 3 618 DC 2 18 
510 Lkd Vega =,f73 65 619 DC 2 10 
511 Doug. DC 2 3 620 DC 2 10 
512 B. Mononail 221-A 43 631 Vultee Unknown 
513 Stn SiJ 600:)-3 45 622 Stn "A" 17 

Age in 
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TAB1S K (Contd) 

Accident 
Number ype 

Age in 
Tenths 

Accident 
Number Type 

Age in 
Months 

633 DC 2 3 704 Lkd Electra 10-A 4 
624 Lkd Plectra 10-B 8 705 DC 3-A 2 
625 Stn "A" 5 706 DC 2 27 
626 Ltd iDlectra 10-B 3 707 DC 2 32 
627 Lkd Electra 10-A 30 708 Lkd Slectra 10-A 30 
628 3. 247 39 709 DC 2 29 
629 Lkd Orion 9-D 36 710 DC 3 5 
630 Lkd Plectra 10-A 30 711 Lied 31ectra 10-A 32 
631 Condor AT-32 30 712 Lkd Vega 5-C 96 
632 Stn "A" 15 713 DC 2 31 
535 3. 247-D 43 714 Lkd Vega 5-0 84 
634 3, 247-D 15 715 DC 2 34 
635 Lkd Plectra 21 716 DC 3-A 7 
636 DC 2 27 717 DC 3 3 
637 B. 247-D 40 713 DC 3-A 10 

719 DC 3 12 
701 3. 247-D 30 
702 DC 2 33 801 Lkd 14-H 4 
703 Lkd 31ectra 10-B 4 802 Lkd Slectra 10-3 28 
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TABLE L 

ACCIDENT Î j-IQUENCY VS. AG- 03? AIECHAFT 

Age Groups 
Months 

1 - 5 

5 - 10 

10 - 15 

15 - 30 

20 - 35 

25 - 30 

30 - 35 

35 - 40 

40 - 45 

45 - 50 

50 - 55 

55 - 60 

60 - 65 

65 - 70 

70 - 75 

75 - 80 

80 - 85 

85 - 90 

90 - 95 

95 - 100 

Unknown 

Number of 
Accidents 

16 

14 

3 

11 

3 

7 

11 

7 

9 

5 

Uumber of 
Accidents 

16 

14 

11 

11 

Age G-roups 
Months 

1 -

15 

30 

40 

10 

20 

25 

35 

45 

50 

60 

80 

65 

75 

5 

10 

20 

35 

45 

15 

25 

30 

40 

50 

55 

65 

85 

70 

80 

95 - 100 
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Hazardous Questionable Good Total 

Fatal (28) 18 3 7 28 

Serious (34) 15 6 13 34 

Minor (50) 10 15 25 50 

TOTAL (112) 43 24 45 112 

14390 

TABLS M 

WEATHER CONDITIONS (113 accidents) 



TABLE H 

ACCIDEI'TT EEEQUEECY - TK1__A.ni COITDITICIiS 

Hear 

A i r p o r t M o u n t a i n s A i r p o r t R o l l i n g L e v e l H i l l s Swamp 

F a t a l 0 12 5 3 2 4 1 
(2G) 

S e r i o u s . . . . 10 3 & 5 6 1 1 
( 3 4 ) 

H i n o r 27 5 4 5 2 4 1 
( 5 0 ) 

T o t a l 37 20 17 13 10 9 3 
( 1 1 2 ) 

http://TK1__A.ni




ACC. 
no. 
416 

Date 

592 
503 

504 

11/15 
'3< '34 

417 1 1 / 1 5 
'34 

Z..13 1 1 / 1 5 
'34 

419 11/24 
! 34 

420 11/23 
'34 

421 12/S 
•34 

422 12/20 
'34 

423 12/22 
!34 

424 12/20 
'34 

425 12/28 
«34 

501 12/10 
! 35 
1/26 
'35 
1/31 
T35 
2/11 
•35 

Hour 

12:15 A 

G:45P 

11:42P 

5:15 A 

5:10A 

Place 

Airp. ueiiiphis 

3 miles S.S.V. ox 
HeY.rhaIl_, Calif, 
Hear Ay.iasonia, Ho. 

Hear Glcmscott, Qkla, 

Near Nyle-Sj Ala. 

5:20A 4 3/4 mles Sast ox 

S:15P 

3; 45 A 

3:30A 

8:35P 

Columbia, No. 
Hear : estem Springs, 
111. 

Near Seabrijht, Tenn. 

Hea±- Columbia^ No. 

Near L'ilaurt, N.Y. 

Aircraft 

Lockheed Orion 10-D 

Northrop 

Stinson 3N 6090-N 

Lockheed, tega-SC 

Pitcairn PA—3 

Lockheed Vega 5-C 

Boeing 247-D 

Lockheed Orion 

Douglas LC-2 

Condor 

6:20A Near Pittsburg Landing^ Lockheed Orion 9-D 
Term, 

2:20A Near airpt.-Pittsburgh Consol. Pleetster 

6 OOP Near Glendale^ Cal. Northrop Alplia 4—A 

6:55P Hear Torlcville, 111. Stinson SII 6000-E 

Damage to 
Aircraft 

Destroyed 

Serious 

Destroyed 

Serious 

iiinor 

Destroyed 

I la j or 

Destroyed 

Serious 

Serious 

Destroyed 

Destroyed 

Serious 

major 

TABLE P-2 

1 

0 — 9 

0 - 1 

1 0 0 

0 - 1 

0 - 1 

1 - 0 

0 0 2 

1 0 0 

0 0 0 

0 0 0 

0 - 0 

1 0 0 

0 0 

0 0 0 

Fatalities Injuries 

Pass. Crev; Pass. Crerr 



^ TABLE P~3 

Acc« Type Damage t o 
T o . Da te Hour P l a c e A i r c r a f t A i r c r a f t P a s s , Orev/ P a s s . Crei 

505 2 / 15 2^40T Hear 2 u l l i v a n , T o . V u l t c e 4 -A S e r i o u s 0 0 2 1 
'35 

506 2 / 2 6 7:3CP Hear O r a n g e 3 Va» B o e i n g 247 T i n o r 0 0 0 0 
! 3 5 

507 3/7 3.10P 20 n i l e s n o r t h ox S t i n s o n R e l i a n t 5R-5A S e r i o u s - 0 - 0 
'35 Casper , TTyo, 

50G 4/16 4 : 20A Tear a i r p t . , D e t r o i t D o u g l a s DC-2 T a j o r 0 0 0 3 
'35 

509 4/16 12 :44? On a i r p t , , Columbus D o u g l a s DC-2 S e r i o u s 0 0 0 0 
'35 

510 5/1 10:45A R a t t l e s n a k e B u t t e 3 L o c k h e e d Vega D e s t r o y e d . - 1 - 0 
f 3 5 C o l o . 

511 5/6 
i *K 

3T30A Tear Atlanta, T o . D o u g l a s DC-2 D e s t r o y e d 3 2 7 1 

512 
JD 

5 /27 4 : 1 5 ? V i c . O l e n d o , 1 bjo. T o e i n g T o n o a a i i 221—A D e s t r o y e d _ X _ 0 
'35 

513 5 /2b 10 i26p 4 n i l e s i j o r t b v e s t o f S t i n s o n SL1-6000-E D e s t r o y e d 1 1 0 0 
'35 i l i l v r o o d j 111. 

514 6/12 5=35P Hear H a r p e r s F e r r y , V a . B o e i n g 247 Ho 0 0 3 0 
' 35 

515 7 / 8 10 :35P A i r p t . T a s h i n g t o n , D. C. D o u g l a s DC-2 T a j o r 0 0 0 0 
'35 

516 7 / 2 7 2:55A Tear T u r p h r e e s b o r o 3 Condor AT -32 I la j o r 0 0 3 0 
'35 Term. 

517 8/3 12 :55A 30 m i l e s E a s t o f D o u g l a s DC-2 D e s t r o y e d 0 0 0 0 
!35 A l b u q u e r q u e 

513 3/14 11:45P Hear S i l c i e r , Te^as S t i n s o n [ i A" D e s t r o y e d 2 2 0 0 
' 3 5 

519 3 / 1 7 2^50P Hear a i r p t . S e a t t l e L o c k h e e d E l e c t r a 10 -A T a j o r 0 0 0 0 
'35 

520 9/1 11:07P Hear a i r p t . B u r b a n k Boeing- 247-D D e s t r o y e d - 3 0 0 
' 35 

o 
F a t a l i t i e s I n j u r i e s 



TAELE P-4 

F at alit ies Injur i e s 
Acc. 'Type Damage to 
Ho. Date Hour Place Aircraft Aircrcft Pass. Crew Pass. Crew 

521 9/S 3:50P On airpt. Puffalo Douglas DC-2 Elinor 0 0 0 0 
•35 

522 ±0/7 2s 19A .Tear Cheyenne hoeing 247-D Destroyed 9 3 0 0 
'35 

523 10/17 2.30A hear Jaekson/Eiss. Lockheed Vega 5-C Serious 0 - 0 
'35 

524 10/18 10.30A On airpt. E.St.Louis Stinson "Ij" Serious 0 - 0 
'35 

525 10/24 4:55P Near Franconia. Va. Stearman 4-CII-l Eajor - 0 - 0 
f35 

526 ll/ll 11:00A Hear Crovriev, La, Locldheed Vega 5-C llinor 0 0 0 
'35 

527 11/16 11:20A On airpt, Pittsburgh Stinson TiA" liajor 0 0 0 
!35 

528 12/12 7:20A Hear Chilclress,Te_-. Lockheed Electra 10-A liajor 0 0 0 
f35 

529 12/24 5;13A Lear airpt,EirKLiiî iiaia Lockheed Sirius 3-C Liajor - 0 -
35 

'36 

n 

601 1/3 9:30A On air pt. St, Paul 31 man, Lockheed Electra 10-A Serious 0 0 0 0 
'36 

602 1/4 1:40A On airpt. Chattannoo^a Lockheed Electra 10—3 Serious - 0 - 0 
'36 

603 1/14 7:33? Goo-tain, Arkansas Don-las DC-2 Destroyed 14 3 0 0 
604 1/19 7.50A On airpt. Vichita Detroit Veja DL-1 liinor - 0 - 0 

'36 Falls, Texas 
605 1/29 11.09A 79 uiles East of Douglas DC-2 llinor 0 0 0 0 

'36 Detroit 



Date 

1/29 
"36 
2/6 
'36 
2/9 
'36 
2/12 
'36 
2/12 
'36 
2/12 
'36 
2/13 
'36 
3/9 
'36 
3/17 
'36 
3/24 
'36 
Vl '36 
4/3 
'36 
4/7 
'36 
4/11 

Hour 

3:06P 
11:54A 

12;20A 

1:15A 

3s20A 

7:25P 
12s30P 
7:02P 

3 :45A 
11:16? 
7:14? 
3-.04P 
10:20A 
£:52? 

Place 

Little Eliiij Texas 
Airpt. Albany 

Airpt. Omaha 

Airpt-Louisville^hy, 

Airpt, 2 1 Paso 

Airpt.Louisville 5Ky. 

Airpt.' 'a.shinyton;t),0, 

Airpt. Lansing 

Adj. airpt. Cheyenne 

Airpt. ITc./arl: 

2 miles hast of 
Pavilion, IJ.Y. 

Adj.airpt.St.Louis 

hear rairchance, Pa, 

Airpt. Columbus 

Type 
Aircraft 

Vultee Vl-A 

St in son i :U n 

Boeing 40-D-^ 

Gondor 

Condor AT-32 

Douglas DC-2 

Douglas DC-2 

ford 5-AT-E 

Boeing 247-D 

Douglas DC-2 

Stinson "A" 

Vultee 

Doug-las DC-2 

Douglas DC-2 

TABLE P-5 

Fatalities Injuries 
Damage to 

Aircraft Pass. Crew Pass. Crc\T 

liajor 0 1 5 0 

Ilajor 0 0 0 1 

Serious — 0 — 0 

Serious 0 0 0 0 

Serious 0 0 0 0 

Serious 0 0 0 0 
i 

:iinor 0 0 0 0 g 
I 

Serious — 0 - 0 
Serious - 0 - 0 
Serious 0 C G 0 g 

& 

Destroyed 1 1 0 0 ^ 

Serious 0 0 0 0 ^ 

De stroy ed 10 2 1 1 

Serious 0 0 0 0 



Acc. 
no. Date Hour 

620 4/15 1:54A 
' 3 6 

621 5/8 7:10P 
•36 

622 5/26 3 :35P 
' 36 

623 5/31 9:04P 
•36 

624 6/10 7:2CA 
'36 

625 6 /14 12:22P 
'36 

626 10;OOP 
' 36 

627 8 /22 9:40 A 
136 

628 C/23 10:OOP 
'36 

629 10/24 12:10P 

630 
.50 

10 /26 1:50A 
»36 

631 10/26 2:45P 
'36 

632 11/14 4 :45 A 
'36 

633 11 /24 3-00A 
136 

634 12 /15 3°14A 
' 36 

Place 

Airpt. Chicago 

1 mile East of 
i iaderia a Ohio 
Airpt. Chicago 

Vic. Airpt. Chicago 

On airpt. Liobile 

On airpt.ElldjisPH.Va. 

Vic.airpt. Robertson, 
- .j • 

On airpt. Ldnneapolis 

On airpt. Detroit 

Buffalo, ~fyo. 

On airpt. Kansas City 

On airpt. Robertson, 
lio. 
On airpt. Washington, 
B.C. 

Vic. airpt. llervarlc 

Hear Salt Lake City 

lype 
Aircraft 

Douglas BC-2 

Vultee 

Stinson "A" 

Douglas DO-2 

Lockheed Electra 

Stinson "A" 

Lockheed Electra 

Lockheed Electra 

Boeing 247 

Lockheed Orion 9-

Lockheed Electra 

Condor AT-32 

Stinson ,!A" 

Boeing 247-D 

Boeing' 247-D 

Damage to 
Aircraft 

Serious 

î inor 

Destroyed 

ilajor 

10-B Serious 

Serious 

10—B Destroyed 

10-A Serious 

Serious 

•D Serious 

10-A Serious 

Serious 

Serious 

I la j or 

Destroyed 

Fat alit i e s Injuric s 

Pass. Creir Pass. Crev; 

0 0 0 0 

0 0 0 0 

0 0 2 1 

0 0 12 3 

0 0 0 0 

0 C 0 0 

6 2 0 0 

- 0 - 0 

0 0 0 0 

0 0 0 1 

- 0 - 0 

0 0 0 0 

0 0 0 0 

0 0 0 1 

4 3 0 0 



Co TABLE P-7 

IP 

Fatalitie s Injur ie s 
Acc. Type Damage to 
Ho. Date Hour Place Aircraft Aircraft Pass, C_*ev; Pass- Crev? 

635 12/lS 3:23A 12 miles SYf of Lockheed Electra 10-A Destroyed 
'36 Kellogg. Idaho 636 12/19 B:47P 4 miles NE of Milford, Douglas DC-2 Major 
'36 Pa. 637 12/27 7:3oP Near ITewhall, Calif, Boeing 247-D Destroyed '36 

701 1/12 11:07A Near Nevhall, Calif. Boeing 247-D Destroyed 
'37 

702 1/17 1 : 0 0 ? On airpt. Charleston Douglas DC-2 Serious 
'37 

703 1/19 10;50A On airpt. Jachson,Miss.Lockheed Electra 10-E _Iajor 137 ~ 1 704 2/5 9:32A On airpt.Portlandjho, Lockheed Electra 10-A Serious 
'37 

705 2/9 C:50? Vic. airpt. San Fran. Douglas DC-3A Destroyed 137 
706 2/lS 1:40A On airnt. Atlanta Douglas DC-2 Serious '37 
707 3/25 6:40P New CliiTton, Pa. Douglas DO-2 Destroyed 

'37 i 
70S 4/9 12:17A 2 niles North of Tomi- Lockheed Electra 10-A Serious 

'37 send, liont.-enroute 
709 4/2S 12noon Enroute — near Spring— Douglas DC—2 _onor 

'37 field, Ho. 

710 4/27 9:05P^Iffi airpt. Cheyenne Douglas DC-3 Major 

137 
7H 5/17 1:54P Near Billings, Mont. Lockheed Electra 10-A Minor '37 
712 5/lS 3:55P On airpt. El Paso Lockheed Vega 5-C Major 

'37 

0 n 0 0 

0 0 1 2 

9 3 0 0 

5 1 6 2 

0 0 0 0 

0 0 0 0 

0 0 0 0 

8 3 0 0 

0 0 0 0 

10 3 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 2 0 



Date Hour 

6/5 7:10? 
! 3 7 

S / i 3:45? 
137 
o/lO 4»i4.Oj.-1 
•37 
C/19 3:05P 
'37 

10/2 6:0AA 
'37 

10/17 9;00P 
'37 

10/29 2 s OOP 
'37 

1/10 3:07P 
»3C 
1/30 4:56? 
•3^ 

dc.le"±', Dak ,-enroute 
'ic. air v t„ Daytona 
Peach 

Type 
A i r c r a f t 

Douglas DO-2 

Douglas DC-2 

Douglas DC—3—A 

Douglas DC-3 

Douglas DC—3A 

Douglas DC—3 

Damage to 

3 = 07P hear Dosenau/mGiyo, Lockheed 14—il 

4:56? On airpt. ConcordjU.K. Lockheed Electra 10-D Serious 

TADIE P-8 

Fatalities Injuries 

Aircraft Pass« Creir Pass. On 

Ilajor 0 0 0 0 

I linor 0 0 0 0 

Destroyed 2 (••. 4 1 

hajor 0 0 0 0 

Serious 0 0 0 0 

Destroyed 16 3 0 0 

Serious 0 0 0 0 

Destroyed r' 
U 2 0 0 

Serious 0 0 0 0 

http://i4.Oj.-1

