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FOREWORD 

Since the ea r l i e s t days of aviation, a i rcraf t accidents have been 
investigated solely to determine causes of accidents . Causes of injury 
have been overlooked. As a resul t , the r easons why one person is killed, 
another severe ly injured, and another unhurt - in the same accident -
have remained unknown. 

Crash Injury R e s e a r c h was initiated in 1942 to: 

(1) Broaden the scope of accident investigation to 
include the observat ion and report ing of in­
jury causes ; 

(2) Find what caused injuries and fatali t ies in sur¬ 
vivable accidents; and 

(3) P r e s e n t this data to manufac turers so that 
s teps could be undertaken to modera te or elim­
inate causes of needless and excessive injury 
by improved engineering and design. 

Crash Injury Resea rch is sponsored by the Depar tments of the Navy 
and the Air F o r c e , and the Civil Aeronaut ics Adminis t ra t ion, and acts 
under advisement of a joint Navy - Air F o r c e Advisory Commit tee . The 
project is in the Depar tment of Public Health and Prevent ive Medicine 
at Cornell Universi ty Medical College and operates under the auspices 
of the Cornell Committee for Air Safety Resea rch . 

The work of the. project is based on accident r epo r t s furnished by 
state and federal investigating groups, without whose cooperation the ob­
jec t ives of Crash Injury Resea rch could not be accomplished. Their co­
operat ion and that of Northwestern Universi ty, the Cornell Aeronaut ical 
Labora tory , the Fl ight Safety Foundation, and others concerned with the 
p rob lems of increas ing safety in t ranspor ta t ion , is gratefully acknowl­
edged. 

This Handbook is intended as a guide for personnel who investigate 
a i rc ra f t accidents and repor t accident- injury details to Crash Injury R e ­
sea rch . Because accura te r epor t s a re essent ia l to the drafting of r e c ­
ommendations for modifying dangerous features in a i rcraf t , a d i s cus ­
sion of the use of the CIR Report F o r m AC is an essent ia l par t of this 
Handbook. 
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CHAPTER I 

INTRODUCTION 

Safety is the bus iness of forestal l ing known dangers . In accidents , 
the danger to which people a re exposed is the danger of injury or death. 

In all fields of t ranspor ta t ion every effort is made to prevent acc i ­
dents , but when c r a shes occur , the p r ime considerat ion of safety is 
whether people a re killed, ser iously injured or unhurt . 

In aviation, safety is of the utmost importance because dangers a re 
g r ea t e r and also because fatal a i rcraf t accidents ser ious ly r e t a r d devel­
opment of the whole aviation industry; th is , in turn, adverse ly affects 
production, development, and the mi l i t a ry r e s o u r c e s of the country. 

In a i rcraf t accidents of ext reme na tu re , there can be l i t t le doubt 
about result ing in jur ies . The cabin or cockpit is demolished and the oc ­
cupants a re killed. In such accidents , it can be said that the people were 
killed by the c ra sh . 

The causes of fatal injuries in m o r e modera te acc idents , however, 
- and th is holds t rue in the majori ty of automobile accidents - cannot be 
answered by a s imple statement that people were kil led by the c ra sh , 
for, in the same accident, one person may be killed while o thers escape 
unhurt . 

This wide var ia t ion in the sever i ty of injury in many a i rcraf t and 
automobile accidents has opened quest ions as to why such ex t remes of 
injury and non-injury occur , pa r t i cu la r ly since it is known from acc i ­
dent-injury studies and Air F o r c e decelerat ion t e s t s that the human body 
can, with proper protect ion, to lera te forces that demolish a i rcraf t s t r u c ­
t u r e . 

When accident- injury r epor t s a re analyzed, the r ea sons for wide 
var ia t ions in sever i ty of c r a s h injuries a re not so a r b i t r a r y or haphazard 
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as they seem; the difference between injury and non-injury - life and 
death - often proves to be dependent upon details of design in cabin s t r u c ­
t u r e s , landing gear , control wheels , sea t -backs , projecting meta l knobs, 
door pos ts , sharp-edged ins t rument panels , e tc . 

In order to get the facts on causes of ser ious and fatal r e s u l t s , a c ­
cidents mus t be carefully investigated so that objects which repeatedly 
cause needless and excessive injur ies and fatal i t ies can be modera ted 
or el iminated in future design. Without knowledge of these facts , engin­
e e r s can do l i t t le to reduce danger of injury. 

ACCIDENT INVESTIGATORS WHO OBSERVE AND RECORD CRASH 
RESULTS ARE THE ONLY PERSONS WHO CAN PROVIDE ENGINEERS 
WITH THE AUTHORITATIVE, DETAILED KNOWLEDGE WHICH IS NEC­
ESSARY FOR IMPROVING SAFETY IN ACCIDENTS. 
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CHAPTER II 

CRASH INJURY RESEARCH CLASSIFICATION 
OF AIRCRAFT ACCIDENTS 

Aircraf t accidents normal ly a re divided into two ca tegor ies : ( l) a c ­
cidents incident to flight; (2) accidents not incident to flight. 

Accidents not incident to flight include such "mishaps" as a plane 
taxiing into a ditch, going up on i ts nose and breaking the propel ler ; or 
a bystander walking into a spinning p rope l l e r , etc . Normal ly , accidents 
of this kind do not resu l t in injury to the a i r c ra f t ' s occupants and t h e r e ­
fore contain no data useful to the r e s e a r c h conducted by CIR. 

Accidents incident to flight a re those which occur at some t ime b e ­
tween the beginning of the takeoff run and the end of the intended landing 
rol l . Accidents in this category are divided into four c l a s se s according 
to the genera l damage sustained by the a i rcraf t : (l) modera te ; (2) mod­
era te ly severe ; (3) severe ; and (4) ex t r eme . Accidents in the f i rs t three 
c l a s se s a re defined as being survivable . It should be noted that surviv¬ 
able accidents a re not only those which a re survived, but a re also the 
ones which, with reasonable protect ion by improved safety be l t s , sea t s , 
control wheels , etc . , could be survived. 

Accidents in the 4th classification - ex t reme - a re genera l ly consid­
ered to be non-surv ivable . (See F i g s . 1 and 2.) They a re the c rashes 
in which the velocity of the plane is so great that the cabin completely 
col lapses or d i s in tegra tes around the occupants with resul t ing mult iple, 
ex t reme and fatal in jur ies . Crashes of high speed mi l i t a ry a i r c r a f t , 
t r a n s p o r t s , and high speed personal a i rcraf t , in which a plane flies into 
the side of a mountain or dives ver t ica l ly into the ground at or above 
cruis ing speed, usually a re non-surv ivable . 
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F ig . 1. An ext reme accident. Note collapsed s t ruc tu re . 

F ig . 2. An ex t reme accident with dis integrated s t ruc ture , 


