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\ PREFACE

ACaO*Or*a to Baldwinr the first motor vehicle accident of
which there is any record in the United States occurred in
New York City in 1899. A passenger stepping ofi a trolley was
struck by a passing moror vehicle and died in a hospital on the fol-
Iowing day. Some 52 years later, in December, Ig5t, the miltionth
traffic victim died as a result of a motor vehicle traffic accident in the
United States. By the end of 1954 another 100,000 people had been
killed. From 1906, when traffic deaths had been esrimated to be
400, deaths spiraled to a peak of almost 40,000 in lg4l.

Srated another wayt rhis means that 100 people in this country
become accidcnt vital statistics and another 6,000 receive iniuries
ev€ry day. The time during which rhe decelerations and iorces
generated in a collision are of suftcient magnitude ro cause a
fatality is very short, In fact, the total time consumed in a whole
day involves lcss than 30 seconds to produce these deaths, and
only about 30 minutes to inflict this multitude of iniuries.

The individual automobile collision has been 6haracterized,
by D. M. Severy, "as an extremely complicated phenomenon of
a very brief duration ending in destruction"** (Fig. A).

The epidemic frequency of these accidental injuries and deaths
is thought to derive from biomechanical and pathomechanical
stress-straln patterns of behavior peculiar ro the age of power and
speed in which rve live, work and play. This attribrrte, of corrrse,
is also shared by air tramc. Efforts to improve these situations are
in progrcss along mass statistical, laboratory and fLtll-scale crash
lines of investigation (Figs. B, C). How does automotive ground
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. Baldwin, D. M.: Motor vehicle lrafrc accidenl facri, t9i5, Mcdical AsDcct! of
Traf fc lcc idcnts (El l iorr ) ,  Sun Li le Assuranct  Company of  Canada, Monrre; t ,  p.  41.

t Halnes, ,{. L., et al.: Automotive Cottjsion Impacr phenomena, Highway nc-
&erch Boaft l ,  r -at ional  Academy oI  S( ien.es,  N.R.C.,  Jan.  t9,  1956.

.. S€aer], n. lt{.: phorojarapbic insrrumenrarion for collision injury re3earch,
lournal ol th. soci.tJ ol Motion pi.htrc dnd T.Ievi:ion Engine/'s, d':69, 1998.
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: rn( l  (5)  Publ ;c Support .  ( I ro ln I 'h t t :  I t i tht  ( l ' . . r r ler l t .  J .  r .  Mi i . )
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This  i s  a  l :nok  abor r t  c r l sh  in ju r ies .  
' l ' l ra t  

i s  to  sar .  i t  c lca ls  rv i r l r
the  r r ' l r r  o I  a r r lo r r ro l r i le  acc i r ie r r t r .  the  I ro r r  o l  in ju r  i cs .  a r r r l  r le r l ro r ls
o f  h r t ruan sa l ragc :  l ro rn  l i r s t  a i r l  t l r r 'o r rqh  r r l t iq ra te  re l l rb i l i ra t io r r .
I t  has  lx 'e r r  r r ' r i t t cn  p r in r l r i l r  lb r  p lns i r ians  rvho r r ' i sh  ro  l rc l l r
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PREF^CE

Fr( : .  F:-  Ih j \  rchrc le.  a l tcr  i rnolvenrrrr t  in : r  col l i : ion prc\ctr ts  son' te l t t l r ( l i t
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r l i rh  t l rc i r  r r r rn .  l l  i s  n r r  h r4re  tba t  the  l :q rk  u i l l  ' p to tno te  c l lec t . i r t
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rclatrd l ielr l : .

I  h i s  booL  i s  a l so  l l r  a t t ( n r l ) (  t o  s t i n ru la re  l t r r t l i c l  r csca l c l r c .

. r r  r r c l l  as  i r l p to r c r l  r r r de l s tan r l r r r g  a l r o ! rq  I c i c r l t i s t s  i t t  n t c r l i c i t r c

; r r r l  l l l i e< ld i sc i p l i r r s r .  l i r r  t h i s  r t as , r r r  l t t c r r t i o r r  i s  < l r a r ' ,  r r  t o  l r r oadc r .

i t t g  pc t spce t i r cs  a t r t l  < l r a r rg i r r g  n t t i t r t dc : ,  i r l  r r r r i r r r r s l r  r e l ; r t ec i  p l t ascs

< - r f  r l r c  l i l e  : u r r l  dea t l t  ( \ r l c  ( ) l  t l { ) t ( ) r i l q .  l r r  o l d r : r  t o  1> ro jee t  t , b j c t -

t i ve l r  son re  r t {  t l r c sc  i r i eas  i t  r r ' a r  r r e ,e . l : r r t  r ' ,  r , \ ' r r ( , ) l r .  l \ 1 ( ,  r l . r j ( n

ottstt t t  t iorx of t t tr  otrtr .  l rorh in arrolt iarrce I i th thc u' isdorrt of

k l ( ) r r  i t  l i r . l .  r o t  t o  r u (n t i o r )  t l r c  c r r r o t i o r ra l  f a t r r - r .  l  l r c  l i r s t

r vas  t l l c  d i l l i ( u l t \  o f  t e t : l u r i r u l  r r r r i rP l t ' l r t ' r r s i r r r r :  t h (  sceoud  r r r , r  
" u r
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GENERAL INTRODUCTION
h o r Ptcsent age ol ra,id tecttnologi.dl l,togress, tttc

I t ighteni , tg d isc/epanl  betuee our te.hni .a l  "knou-

hou" and our phi losophical  hrcmprehension,  in gcnetat ,
ol bui. sc;enlili. co ..Ptions sc"iotul1 endans.rs th.
itlegtitt ol our inl'llectlnl outloolr' 

-M^x l^MMEr

T
IHE r r ragn i t r rde  o f  a t t to rno t ive  in ju r ies  a rd  deat l t s  i s  ger le ra t ing
nerv fraternal problems for medi<:ine, enginccritrg, and related
scicrres, disr:iplines, grorrps and irtcl i" iduirls. Mass statistical, labora-

tor,v and frrl l-scale crash invcstigatols are asking for more medical
data to direct thesc rcscarchcs. ()ne prtrpose of rhis book is to
he lp  c lose  th is  gap be t lveen re la ted  c l in i r :a l  a t r ( l  cx t rac l in i (a l  ac -

t i v i t ies .  Th is  n leans  conrpress i t rg ,  chanr te l l ing  and in tegra t i t tg

proper l l  eva lua tcd  n)ed i (a l  da ta  rv i t l t  l ) re - imPact ,  in rpac t  a l rd

|ost-impact factols r! lr ich go\.erD tlre l i fe histr.rry of nrotoring as a
rt lt ole.

' I - l r c  
f rc t  i s  tha t  t t x r t t t t  ve l t i c le  a t t idc r r ts  p rese t r t  a l l  ( ) l )Por t t l l l i t y

fot the stucly of traunra l,hich is orditrat i ly afforded by c:ombat as

it o<r:urs in rvar. Yct, this tramc scourqe tvlrich has kil led more

peop le  than ha le  a l l  the  la rs  i t t  rvh i t l t  th is  rep t tb ) ic  has  beet t

irrrolvcd and kil ls ancl injLtres more people off the iob thatr

rx (-rlrs olr the iob lras Itot givetr t esults r-rf medical stt ldy q)nlPara-

l r le  to  r la l  rned ic ine  and i r td t rs t r ia l  med ic i r tc .  S in<e these acc idents

strike dorv:t victints o[ a]l ages attd both sexes, here ittdee<l is a

daii l battleground for the study of trartnra the results of I 'hich

rrray bcttcr condition us lo nreet other immincnt c:rtastrophic

t l r rea ts  ( t  igs .  G,  H,  I ) .

Ifoteover, rvlri lc mrrclt is being achieved by the experimental

nrethod of studl irr rrredicinc bv cotrtrolled experiments in animals

$'it lr cxtrapolation lo traun]atic conditions obscrved in man, these

metlrods can supplerlent but not strpplant direct clinical, labora'

tor-i and airtopsy exarrl i l t:rt iotts of crash victims, in a cateSory

separate flonr accidental injulics of mechanical origin in general.

thc  l i l r c l t y  o l  thc  i r rd iv id r ra l  vc ls t ts  t l re  g r ( ) t lP- t l la t  t l t i s  ra ther '

ln in r i t i \e ,  perpe t t ta l  and r tn i re rsa l  co l l f l i c t  bas  bccn t ra l l sPosed

in to  a  do-as '1o  u- r r  o t t  ld -be-donc-  by  e th ic ' -o l re  o f  the  rna lo r  a t '

ta i r r rner r ts  o f  tnan k i r rc l .
Resistarrcc to cll:ulge, as in arly stage o[ t latrsit ion. is evidenced

helein in tl lc f i l( t t l lat currettl chattges in ideas atrd iu practices

ha lc  no t  1e t  beer r  c rvs ta l l i zed ;  te rmi r to log l  i s  no t  l c l l  es rab l i shcd;

and, the extent of t lerv rnethods is not \rell knolrl) '

Itr atty case, once accepted, the rrealth of data already accumu-

lated irr this book reptcsetlr delinit ive asstlrances thal automotr\ '€

safety-i.e., in<ltrding ar:cit lettt preventiou, reduction of injur)"

,rnd t ecovery-is ready to take its riglrtful place alongside of ad'

lantes beit 'tg nrade in tlte age of speed atrd porler itr rr 'hich rve

l i ve .
Fol the physiciau tlr is book slrorrld 6ll an imPortant need lt

co t , to i t t s  a t t  acco t r t r t  o I  the  "a ra i lab le  sc ien t i f i c  and cn tp i r i c

lrrorrleclgc of ottr t inre rvhich he lteecls to tncet the challcrrgcs of

l )a t ie r t t  
" to ta l  '  care  engendetcd  b1  in i t r I r -p rodu ' i t tg  t t to t r ' r  ve-

i r i c lc  t la f l i t  a ( ( idc r t ts  l t  Inar  a lso  heJp l r i r l  to  dec ide  rvhat  p t -o -

l )o r t i ( , r  o f  rned ica l  e f fo l t  s l to t r ld  bc  Put  iD to  s l laP i l lg  a t t i t t rdes  to

iutornotivc safety alon!{side of lrrtman salvatc (Fig' F)'

lecon KtlLorvsxt, M.D'

Sl. Josr lth. l\[ issortri

F:
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CRASH INJURIEs

l - l t c  benc f i r s  t : l  l t t t ' t t t t t t t l l l c r j  r t t . t l  ' t a t i sL i cs  l l " t n  a t t t oP r r  i t l -

\ e5 t i l an t i ( ) ns  $ { , t t l < l  l r t :  o f  i t t < ' . l i l r r l l r l t  | a l t t t  f o r  d i l t ' l t t os i r  a t t d  l l e l l l -

n l ( l l t . \ t r ) i e o \ ( r . r a l t t l l r l c r , r t t l t i l r t t l i o t l 5 t { ' 5 a l e t \ t r l t t l r l t l r t t t t ' l t o t t l

r c l a t i r t  l r r c t s o r r  l r : l r t i r r q r  , i i v  I , r . . r l  l r r  . r t r t  P s r  t ' r  r h c i r  I r r r r l r a l r l r '

r o l es  i r  ; r c t i de t r t  c l l t t sa l i o l t  a t t d  p l cc l i sp r : s i t i o i l  t o  i t t i t t r r  l l o t t t  r  l ; t i l l

f o t t es .  Pa t ' l c l o r i t l l  l t s  i t  t l l a r  : ee t r l  l l l i r  i t t t t od t t r t i o t t  o l  n t t r t t ' r ; t l  I '

a b l e s  t o  t h c  P t r t b l t ' r r r  o l  t t a s l r  a t l d  r t 1 > r c t  r o t t < l i t i o t t s  t o r r l r l  < l a t i l r

f a t l r e r  t ha r  t r i t t t p l i t a t c  t l r c  s i t u i r t i , r t t  I u l t he r -

' l -he 
bool is selnlated i tr to scrt 'n str-t i rn)s tr 'hich dcl l  lottse<:tt '

t i r c l r  r . i t l t  l l i , r t r t c<  l r a t r i c s .  Pa t l t r r t l t s l r a t r i r ' s ,  - \ t t t oPs r  Pa tho l rg r '

( . l i r r i r ; r l  i l l o . l r i l a l r  Pa t l t o l r t gv  o r  Pa t l r r r l t . r 4 i t a l  . \ t r a to ru r "  I ) e l a r cd

(  , o r r rp l i < .a t . i o r .  a r r r l  l L t s i r i r r a l  l ) i sa l r i l i t i c r ,  H t t n ra r t  S t tTaF . . c  a t t c l

l on t l r r d t i  r . i r l r  r ' l t ap te r r  r r ' h i t : l t ; r t c  i t t t c t t r l t ' r l  t o  t t t t i I r  r t t t d  i t t t t l l l - a te

r l r e  r r r ee l i r a l  , r JPc (  i s  o l  t l l e  P ro l l l e r r l ,  So r t r c  p t t i l r t s  o l  d f l ) l r r I t l r c  l t ( n l r

l ; x , .  l l .  l r , \ r  l t l , n ( l  t l l c  I ' i r r r r r c .  \ \ r ' r t r  m a ( 1 .  l ' ) r  l i S u r e  ( ;  l h r  r ; r r  a b r ^ '

rht '  l ) ( l r  h igh$r\  t r ,  l t  r r r r r r l  l ) \  x  r r , r i lcr ' t r r r ( l ' r  ! iecr ;ng rhe

rrr , , rhrr  and r1( , ,  (h i l { l rcr t - \ lhot(  nr i r r rg l ( { l  bor l i ( \  har-c lxr : r r  torcr .< l  bv thc

' , th((r -

ANNUAT VGH ICtE REO I  gTRATION,  TRAVIL  I I ILEAGI

GENERAL INTROOUCTION

,{0

l00 nl.l0r r|tts
lo6 rrrutr ltrr(|I tt l tL

ea' i l .  l ; r r t r , ' l lcd cr)nrp. , r r . t r '  r , l  h ighf i r i \

meet modcrn demand!'
I r.: L t hc rr)l\d lx'd-the lrl()ll

t ransport  is  rn l rqfu l lv  inadcqt latc to
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CRASH INJURIES

t ra r l i t io r r t l  n ted ica l  co t ts ide t  r t t  io l  rs  and ( :a tego l i za t io t rs  t  a l l  lo t -a t t

intloductotl '  otlt l i l)c of t l le f{eneral plan of t lt is book'

GENERAL INTRODUCTION r r l

stlesscs o[ highel olders rlere beiDg created bl pt ogressiYc clinri-

rratiorr or' lcssening of physical strcsses ir) irr(ltrstly (atltonlation)'

Huuratt ettgitteering-having sprtrrtg fron tlte par-c'ttt. l ieLd ol
' 'elgonornics"l-,tort clrarvs rrpon a variety of basic biologi<:al attd

biolrhr'. ical sciences to clefine the pattertr o[ Ituman beltavior.ttt

aarinti.". to nratr-macll ine ol mlrn-at \{ork stress for detcrtl l i tt ing

rnarr's capabil it ies and limitatious in dealir.rg rvith srrch slress

(Tab le  A) . *' 
Flon ihis standPoint crash safety engineeritrg begins 

.rvhere
hrrnran engitrecring- lanua. ofl. ()rle l irt-rl-proofs agaiust accidetrts;

the other,lrash-proofs agailtst itr juries in "unavoidable a(rcidents 
"

Iu other rlords, crash s:rfety erlgineering is tbe <listinclive art of

delcthalizing atttornobiles atld aircraft itr order to taise the level

o f  s r r rv iva l  ln  "s t r t t i vab le  acc idcnrs"  (Hasbrook)  T l r i s  t re rv  ap '

u roar l r  i t t  conrb . r t t i t r t  c lc r t l rs , tnd  in i t l l ' 1  on  the  h ighr lay  s tcn ts
' [ ron t  

, l t "  (o r r (ePt  l l l . r t  ; r  (e f tn i t l  t r t rn lbcr  o f  a r t to rno ] l i l e  co l l i s io t ts

are  inev i tab le  b t r t  t l l a t  the  lcs t t l t ing  i l t i t r t  ies  a re '  to  I  Ia rge  ex ten l '

l ) reventa l ) l c .  Th is  (sccondary)  to t tcePt  o I  a l r ton lo t l !e  sa le ty  l s

, r , , t .  t l re .e f ,ue .  i t r  co t r f l i c t  l t i t l t  t l re  p r in ra lv  one t l la t  i l ' l i l l r i cs  a re

Prerc t t ted  l ) \  Prcvent ing  acc idents  i t l  the  l i r s t  p lace  Rat l re r '  < : ras l r -

sa f " ty  " , tg i r te , j , - i t ta  s imp ly  rccogn izes  t l re  l im i ta t io r rs  ( t tnder  c t t r -

t . "n t  . , r t t J i t in , t r ;  o l  acc i r len t  p rere t r t io t t  t I )eAs l l l - c l t  a l ld  dca ls  in -

r tead w i t l t  the  (o l tse( l l l c l l t  impt l l ra t t t  i ss t te  t l te  led l tc t io t r  o l

Ino to l i s t  i l r i t l l i es  th ror lgh  e t rg i t rcc t i t rg  tev is io t ts  o f  in j t t ry  1x t -

ten t ia l i t i ( s  t t [  t  t t r r€ t : l  a t l tomot i \e  ( l ( ' i l ' l l l

I t  i s  r le l l  t ( )  rc lnen lber ,  i t t  t l r i s  <ont le t r io t l '  t l l a t  i l l  e t tg ineer i t lg

rnan l  fa ( to rs  bes ides  t l te  l ras ic  sc ien t i { i c  1 l r i r rc ip les  a t^c  i t l vo l rcd  i t t

"pp l i i , tg  " , t1  t te \ \  t c t  hn i ( l t rc  < ' r  rna tc r ia l  
' I -hc re  a r -e  o rga t r i za  t iona l '

u " . in "g . , i . l .  t t t r t tLe t i t rg .  lega l  an< l  eve t r  l le rso t ta l  eq t la t ions  to  l )c

ln l ta , i .  t l , ,  the  Icsea lc l l  s ic le ,  l v i th  resPc( : t  t ( )  c ras l t  s t t td ies  i t r  par '

t i cu l ; r r ' .  t l re  f i t tanc ia l  burdens  need to  l>e  eq t ta l l v  apprec ta te< l '

.  I I r r (h ( le l i r rcs human cn8incer ing as the "aPPl icat ion of  the Pr inciPles '  laws

and ouantrrar i \c  rc la l i (n lshiP5 whi 'h gorern Inan\  r 'sPonsc lo cxternal  srrcss '  to

i i ' .  r i . , i ls t '  rD, l  Jcsisn ol  nracrr i r rc ' : r r r r l  oth ' r  cnsinecr i r rs srru ' r  rcs '  so rr rar  rhc

; ; " ; , ; ;  ; . , , .u . , i , iu 'n" ' ,  wir r  no( r 'c  st resscd b ' tond his proPer l imi t  or  the

"1"." t ""  f . ' -u ' ' , , ,1, . t .  "  " '  lcss thrrr  i rs  lu l l  ( ipaci ty '  in  order for  thc oPcrator

to srar  u i th i i  icccPtal)1.  l i rn i ts  o l  human 'aPabi l i t ies 
"

"  
" r" f ,  i .  f :  p ioposed Frogram in Ergonomics Hlman Engincer inS'  'U"t t r '

Eng'r / . ,  I {ay,  I955,  P 391

EIOMECHANICS AND PATHOMECHANICS

It is logical to asstrnre or irnlt ly t l l .rt to a ttseftl l  degrec lnlltr 's

a r r l to r r r i ca l .  a r rd  1>svc : lx  t -p l t  t  s io log ica l  i I ta lac te l i s t i t s  can  be  ex '

p tessed in  thc  s \s te tna t ic  te r tus  o I  e t tg ineer ing ,  a l ld  t l la t  t l l c

n:rtrrre, soulce, and nragtritttde of the stresses set rlp l)) nral) '

m26hi11s 6gnlbittatiotrs, tt l tcler both uot-tt lal and abtrottt lal cotldi '

t ions, can be iclentif ied atrd tneasttt ed-artd evetr al 'tt icipatecl itr

t lre course of design-sr> tl lat the oPerator (alrd passenger) rvil l

rx)t be sttbiected to f{leater stresses than lris bodi can tolerate

r t i r l to t t f  fa i l t t te  o f  o t re , r r  t r lo le  Pa) - ts .  In  lh is  z ' 'a t  l l te  sante  La : l ' ' s

tr,hir-lt gorrrrt et'rgitterrittg ltrrtctice nu lte alplied 14 engineerl

to  thc  l ins ica l  la r t t  i t ' l t i ch  go t 'e rn  nu t i r  ph ts ica l  ca lnc i l t  an l

lo l ( r -an( (s  lo  ( \ l . r t ta l  (and incr t ia l )  s l t rss r r '  l l 1  t l l c  sa l ) l c  to le l l

i rnAtor l r i s ts .  p l rys io log is ts  anr l  p l t l s ic ia t ts  t l la \  Ied t r (c  a t ld  exp l : r i r r

thc i l  spcr ia l  sp l te res  o f  knor . ledge b1  rna log l  i r t  t l te  id ion l  o l

bas i<  c t tg i r tcc l ing .
' f l te te  a tc  aPPare t l t  a r r< l  l r idde t t  s t less 's t la i t l  i t r te r te la t io t ts l r i l>s

l t t< l  i t r te t -a< t io t rs  in ro lvcd  i t t  t to t t t ta l  a l td  a l r t to tn ra l  l l l o to r l l l ! i -  co l l '

c l i t io r rs .  The f i rs t  i s  i l l us r ra ted  h l  t l re  d i l f i c t r l t l  € r rcor ' r r ) te red  i r r

l j c t t ing  iD  a t t t l  Ot t t  r l f  < l \ ' c t l1  lo t {  des igDs;  t l le  o t l le t  b l  t l t c  a l r -

sor ' I r t io t t  o f  r -eh i t t r la l  l i l r ta t i t l l t s  r rh ic l r  ta t t  lea< l  to  l>a(ka< l tc  a l l t l

l a t ig r re .  Thesc  I l lo re  (n  l€ss  l lo rn l ; l l  o l  bas ic  s i t t la r io t ts  a tc  t r t t t l t i -

p l ie r i  a ld  d is t { ) r ted  t t t tder  a t< ide l r t  o r  pa tho log ica l  < r r t td i t io t ts
jF l r r rs .  

t l te  s t r ' i t c l t  t t r  t ta t l s i t i l r t l  ho t r t  l l i r l t r le t : l l : r t r i cs*  t l l  pa tho t l te -

< l t i r t t i r s  i s  ( l l t a l l t i l i l t i \ e  n o t  ( l l r i t l i l a l i \ c .  T l r c  s a t r t e  e ( l t l a t i { } l l  c x t s l s

be t r l ce t t  hu t t ta t t  e t tg i t tee t i t tg  anc l  t tas l l ' i n tpac t  c ' t  c rash  sa fc t l

engiueeling. Neithet orre of t lrese rpplicd scierl(es is ' ' \( ' t\rall\

r t c r l  becar rse  e t rg ineets  had a l read l  p ioneered in  a reas  o f  phrs io l -

ogy rl ltcn it became aPParent that pslchological and plrlsiological

.  Char les t { .  Crarz (1942) denned h man biomcchani{ :  ns " lhal  branch of  bro '

logical  cnginccr ing heiew; lh Pr inciPi i l ly  conccme(i  $ i r l )  rbc s l r td\  arrd co-rc lar ior t

of  rhc ph\s i .a l  proptr t ies of  hrrmar mrrs( lcs t rbrous aDd I iRatDCrrro ' rs s l ructrr rc i

: rnr l  boirc wirh thci r  fut ,cr ion ( [ ro i  

 

a mcn)rnrn( l r r r r ]  ro ( ;corge B t i i rc l i t / '

j \ugust  i .  lg l : )  B)  in lerencc Pathonrcchani 'x  ;mPl ics aboormal b io logic:r l  cr-

g ineernrgr i .c . ,  t rom ci lhet  b io logical  or  m€(hanical  standPoints or  both '
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G€NlRAL INTROOUCIION

l ) ,  NL Sever -y  has  lecent ly  a l l r rc led  to  t l re  d i l l i t  L r l t ies  o f  i t t s t tL t r t te r t -

ta t ion  ( ) l  t l r cse  < les t r  t t<L i le  exPef i r l le l l t s .  
' f l te re fo te ,  "  [ , xpc t  i  l t re l t  t s

rvbi<:h eat up lcscalclt funds at a rate ol $40,000 a secotrd leqttite

ex t re rne l ) -  care fu l  p la r  i l l g  a r td  pa I t i< :L t la I  a t te l ) t io l l  to  ( )Pera t ioua l

< le ta i l ;  to  rn i r r i rn izc  the  chat lce  c r l  loss  o f  da ta  th loLrg l r  a r ty  o t re  o f

i r  r ru lL i rude o f  sys tem fa i lu re  po te l t t ia l i t ies . " *
I  be l ieve  i t  to  be  t t  t re  t l ta l  c : t -as l t ' i t t tpac t  eng ineer ing  is  a  n r i t lo t

irnage of hrrrnarr-ertgitreetiIrg (i ' ig. .]). T(r seParalc tlrese cotrcepts
-as alteltati l lg s< hizr:plrrelic coLlltet.parts----<:ancels out the brsic

cqu iva le r rcc  r l r i r l t  ex is ts  be t rveet r  t l t c t t t .  S ta tec l  c l i f fe reu t ly ,  i t

ulear)s tl lat treit lter idea shorrld be givett pre"etDinelrte or be dis'

s(xiated frour the otltcr: lesl overzealotrs or diss<x:iated activity

iu  one shr - , r r ld  (a rx :e l  o t t t  t l l e  i l l te r r t  a t td  e f l i c ie t l c l  t r l  t l te  t r t l te r '
' Ihese 

biomcchatrir:al artcl pathotrtecharlical interrelatiollsl l ips and

in te lac t io r rs  a lc  l t t r  tdar t re t t ta  l ,  der ived  and empi r i ca l  l t  i s  a

llrndarnental facr, fot exattrple, that nlotor vehit: le traltrc :rccidetrts

occur in tirne, space atrd Inotioll. OII t lr€ otl)er hatrd lnost patlto-

Inechar l i ca l  behav io t  l )a l te ) r l s  a re  der ived  I ron t  phys ica l  la rvs

rvh ich  gore l r r  iner t ia ,  i t cce le ra t io t r  dece le ta r io t r ,  a r rd  d iss ipa t ion  o t

absc l  p t i r - ,n  o l  k i r te t i c  e r re lg ) ,  as  t l rev  oc( l t l r  i t r  t l te  a t t ton lob i le  <r rn r -

Partnler l t.
Ne\ points of depattttte ctlrr<:ertritrg tl le "stress'raiser" effects

of lrrrrrran lailrrres rr' i t lr lespecL Lo grel t e r 't hat)-cltattt e ar:t: ident

carrsatiou and injtrry prodttctiolt elnerge l l lole cotrvitrcitrgly frotrt

thesc  s randpo i r r ts ,  and are  lu r ther  deve loped in  la te r  c l i t r i ca l  t : l tap-

ters.

AUTOPSY PATHOLOGY

.\ stLrdr o[ aLrtopsy tl latel ials inditates that irtst belt.rrl t l le rallgc

o l  i l l l pac t  r r 'h i< l r  causes  s t tddet l  c lea t l r ,  t l l e re  i s  a  l ta l lo tv  ra t lBc  o l

i r r rpa<t  r l l t i c l t  r t ray  p tod t tcc  scr ious  i l l i t l r ies  a t ld  pe t t r t i t s  surv iva l .
' l 'his 

is thc range of ovcr'-all tnaxitl l t l l l l  tolerall( le of t ltc l-xxly t<r

fo lce .  lL rs t  aborc  tb is  ( :a teSo ly  o f  le le l  a te  th t l se  rv l l t r  d ic  o t r  i t t t '

.  Part icul i t r  i r l teul iorr  i r  iu t i ted,  i r r  th i r  regard lo ( [c  l )s t i tute of  l  tansPoft { '

r ion and 
' I  ra l t ic  Enxinc€r ing,  Univers i ty  of  Cal i fornia '  where fu l lscal t  autonlobi le

r |ash erpcr imeDts or ig i l |ared in 1918, and hare bcetr  in progress s in.e t l rar  t i r r re.

Sirn i la!  recognir ion is  Siven rhe r lorc recfnt  auhievetDeDts of  lhe Ford Motor Coru'

pany r long these l ines.

Hrnaf  Fa . ron  En '
g rnecnng

H||mal| l-adori ]:n-

Hurne|] Fr€torr (:on,

Htman Faclors Re.
ierrch Spe.ialirl

' rhe 
f ie ld of  a( i i \ i t ie i  t rhereir

\pecia l  cnrpl r rs is i \  p larei l  o 
r letcrnr  in l l rg ( ,1)r inrrnr  In( ' ( lc  of
i r r tcrr . I io | l  l )ern cc 

 

nr l l l  : rnd
r n a ( h i n e  $ { r e l l r s  o f  \ h i . h  h e  i s

. \  prof€ssi , ,nal l \  t ta incd engi-
nc€r r | i th specia l  human t i rc t {n5
ira in ins and/or  exper icn.c

A pmfes\ ional l !  |  ra ine( l  s{ ien.
r isr .  nor in cn 'a iDccr.  \ho i !
pr inrar i l \  €nt iaged in consr ' l t iDr
; r ( t i l i t i e s  r e l a t i n g  t o  l h c  a p p l i e d
aspecrs ot  hrnran f r ( l ( , rs  ergi
ncer i t |g

A re3earch scientist concerned
pr inrar i l r  r i th e\per imental  de.
{ ign an( l  accurnulat ion of  t rs i (
res€arch data re lar ;ng ro the
6eld of  human factors en8ineer.
i "g

Hrman ergine€r ing
tr  go' r i 'mics
r :ngincer i r (  ps!(holog\

Ps\cholechnolog!
. \  p  p  l i c d  c \ l ) e r i m € n t a l

Ps\ .no,os\
Bi(xe( hnok'gf
. \ \ ' iar i0r)  ps\(  holoS!

I lc(hatr ical  engineer
. \ r ' t ( 'nxr t i i  e Engineer
IrdLrstr ia l  cnginccr
l : lc( t ror i (s err{ i i re€r
f , le( t r ical  engineel
( :hernical  engin€ef
. \cronatr t ical  engiDecr

I 'hrs i ( ian
l- l i8ht  surgcoo
I l ioph\s ic in
Physic ist

. \nrh ropologist
nh\  s io logisr
\ l i t h c m a r i . a l  s r a t  i s t  i

P s \ c h o l o g i s r  ( e \ p e r i
m e n r a l .  p h \ s i o l o g i . a l .
industr ia l .  ! )s tc 'ns anal '
rs is ,  or  hnlnen fa. tors)

Ant of  rhe abore occu-
pat ional  ipecia l t i€s

.{dapted f rom Pet€rs.  ( ; .4. .  and Seminara, . l .
reviered in l iau.  Hunan Engincer ing Bul l . ,
Int . rnat .  R. . .  t t .d. ,  I? I :558,  1958,)

Alias rhe human engineer (a3
I, reb., 195?). (fmnr Pcters:

L . :
2 \
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p( ' r l ( ) t  r r r r l ' (  (  r ' l  : r ( r r r r r iS

\ jc t ! l :  I ' r r (crr{ . ( l  l l t  ln t

l r i r ' rc | lg(r  ( :ar .  IJ(xh xnd

' :  : \ x : :  r t  i ' i  j  r r "

o
GENERAL  INTRODUCI ION xllll

' l  
l t t  t i r t t c I a t t r r  i t t l l t t e t t t t  i t t  l ; r l t o t a t o t r  i l t r e s t i g : r t i o t t s o [ l t t l t t o r -

: l r ag i r  o l  t r a l l r r i r l i (  s l l ock  l cd  l o  t l t c  r l i s t l r r c r . t  o f  t l t r '  l l l r rPc t r l i t r
' \ \ t ( n r "  o f  t l r c  bo r l r ' .  l ; i gu rc  K  i l l u s t r i t t e !  r he  ; t a t t da r t l  c r -

pt 'r ' i rncrr l .  crnpkr-r e cl in the stud! ol l t t :morrl lagic slrtr : [ .  I  I=lrtrr lor-

r ' hage :  
' l -  

t r ans l t t s i t i t t  o f  t he  b l r r r l  r en la i n i ng  i n  t l t c  Lesc r r r r t r '

r f t e r  t l r t '  1x ' r i r r r l  o f  
" t ak i ng  up . "  ( I i t o rn  I " t a r r k  ( l  a l ' :  S t t r g ! ( r l

l n r r l r r .  . . \ n r c l i r ; r t r  ( i o l k ' gc  o l  SL t l qco t t s ,  I ' h i ) a r l c l l > l l i a .  \ f  l | .  S r t r t t -

r l e l s  ( i r . ,  l l t : 11 .  P .  i 9 ! . )  l  hc  l e t t t ou t l  a t t c l ' r  l r l c cc l s  i t t t . , . r  l t t  e l c ra t c t l

r ese r ro i l  r r n t i l  t l t c  b l ood  P tcs r t r r c  l ea< l t cs  30  I n l l l .  \ [ e r ( l r r v

i r t x l  r c l l : r i r l s  t l r c t c .  I r t r r r t t a l l r  l r l , x x l  r t t t t s  L rnc l i  f r t r r t l  l l l o  l - esc ] \ 1 ) i t

t o  t l l c  a r t e r \ .  I f .  a I t t r  t r r ' o  ho t r t - s .  l l t c  [ c t t t o t l t l ; r l l c r r  i l  s l l t t t  o f f

i u l d  r r r un r !  a l l  t J r c  b l<xx l  s t i l l  i r t  t l r c  Lcsc r ro i t  t o  t he  f ( r r t o r : i l  \ ( r i l t

r  Irr '  1rr tss,r r ( 's lxnrrc is 1rt ornpl rtr t<l at lcr lu:t t t , '  att t l  thc r ctrx cr_r latc

i s  a l x , r L r r  90 ' i .  I f ,  i t t s t cad ,  t r a r t s fus io t r  i s  l i t h l l c l t l  t t t r t i l  abo t r t

I r a l l  o {  t l r c '  t o ta l  s l r c r l  r o l t t t l c  l r l t s  r c t l l r t l ( l ( l  l o  t he  l l l i l r t l l l '  t l l e

l ) r e5s ( ) r '  r as l ) ( ) nsc  i s  t t _ans ie l t t  i r t l d  dea t l ]  { x ( t t r s  s ( } ( ) t l  t l l c l ca l t c r  l l r

i u r  . l v c l i r g (  o l  s i x  l t o t r t s  a f t c r  b l ccd i r r g  l l as  s ta r t cd
' l - hc  

r l i l l c r c r r t c  i t r  r t : s t t l t s  i s  exP la i r r t < l  on  t hc  l >as i s  o l  r r r l l aS rsc

t
T
I

ART€RIAL
PRESSLRE
(MM IG)

ALE€OIIIG
\ al,rf,

(z oF MAXTMUM)

C R A S H  I N J U R I E S

7 \
T

l ' u , .  l  \  r  I  r  :  r  r  ,  r  r  t  .  I  i  '  r  L  t  t r | :  r i r r r c r r r ' r i  u r l l r ' ' t t t r

, . f t " a  , , " . f  ( { ' l u r n t r .  ( l r " r r r  S ( \ ( r !  \ l t t l ' { \ * ' r r  I ' r 1 d

\ , , ( i ( l \  r ) l  \ r r ( , , t r x t t i r e  l ' r r g i n c l l s  i S ' \ h t  \ ; r r i r r r r ' r l

\k ter ia ls t lc t t i r rS '  \ l r r , (  h.  ]9 i8)

. t

r . ' : r ( (  ( ) l  i t t  l l l c : i (c : l c  ( ) l  ; l ( ( l ( l c l l l  r r 'h rnc  l r l r l i t s  l ta t l  l r t c l t  s t rcsse t l

i , " r , r , , , f , f , "  c l l t s t t r  l t t r t t l r  ' r l  t l t c  l x x l l  s t r t l ( t L l l c s  l t l t r l  r i t : t l  l t t t t t t t 0 r t -

, , i , , ,1 r r ,  l , t  t ( )  ( ( ) t I l l ) . l t sa lc  l r r r  t l t cse  l in i t s  ( ' l  l a t to l !  o l  s r t le t r -

. \  t l t i r r l  r l l r ss  d ics  i l t  \ lu \ l l l g  t t t t c t  i l t l ;  ' t l  t iu le  i l [ l ( l  i t t t lTa t t  L le re '

. , , , t . , " i t , . , , , , ,  in r . r rx l r r r  c< l  s r i l l , r r , l c  ra l iab l t  s  co t rs is t i t tg  o I  se( ]o t t ' l -

r t r \ '  (on l r ) l i (  i t ( l / ) l ) s  r l l t t r ' l t  a tc  {  l r l i t i c i  ; l } )J r t  hor r t  r l l t l  f f fe t : t s  ( } l

u , r ' r f i ,  . , ,  i 1 , , ,  r , t  t r r r r r '  l  l t t i r  ' i ' ; r r i l t t ' t t t < t  i t l  r c l ' t t i r r t r  t r J  l r r r r r a r r  s : r l -

t i - , " " t , , ' t , ' : , . . , U  S t , i r r r r l l t r  ( ( ' r t r l r l i ( i r i ( ' r r \  " l t t r r  r r r r r l r i l ' l r  r l t l i r '

t " i i f i t r . , " , i  t , t . , , , n 1 ' i " " t i ' i r t  o I  t t r t L t r t ' r i i l ' l t  ( ( ' I I I I i I I t ' I | \  ' r I I r I r l c t l l i '

r l r in r ! rh  dc la tc (1 .  i s  l r r t l r te t l t l r  iner i l : r l t l t  
- l -h tse  t rcn ts  ( l ) l t r ) t lL / (

. r1 , l , , , - l  ; tn1 , t t  l t r  t l l c  l c tu t  l tu t t i r tnn l i l '  o l  d ta l l t  l t t  thcse  tascs

o, , ,u ' r ,p r ,  " i r , , , , , , *  i t t t t s  sho i t '  t ln l  t l t (  ( I J t t : l t  r t l  in iu t t .  an : l  i t s  
: t ' n t'1,i lr-[,;,r,,, 

rtrt tttrrltt l 'Lt r.ttd cottltt lut)ut su lrtng c; blffditry' ttr l(t

l i o | ,  l  ! r .  P t t i t t .  t ' \ l o \ t ! r ' '  tn t l  p t to t  t ( r l x - t ' . t t , (  l t )  l t ( t t l t t t ( t t t  ! t '

vtult ltt ' l t :t l  or tn( nlk,t (l lo ltt lru(" a doit 'thil l  course'

o r 2 l i l t s T t a a

IOURS

I r(, .  K. \ t i i l rdrr( l  crpcrinlrrt  rr l !Plt))(\ l  in \ tud\ 1,f  l l t : I I l r , l  I  h.tgi( \h(xl '

f u i l  (  xp l l n l t i r ) n  i r  t t r t  ( t I r r r r k . ' 1  . / ? :  s r r r i i ; ( . t l  l i n r r r r r .  \ r r k r t i ( r r r  Co l l cgc  " t

surqcdns. I 'hi lrdr- lPhi.r '  \ \"  l l  srrrt ,( l(r .  ( .().  l l l i l .  l ) .  5:1: i

Iat '
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G E N E R A L  I N T R O D U C T I O N

o
CRAsH INJURIES

of t l tc bacrel ial nlccl lal l is lnt :rnd t l te srtbsetl l tcl l t  l i l )elat i(nl l ' l

t ox i t t :  r r l t i t l r  pa ra l r zc  c l r c  pc t i l > l r e ra l  t i r c t r l a t i o t t  ( l i i I r c  l 1 l 57 )  r

I r r  o t l t c r  r r o r t l s .  ca t l t  s l l o r l  < l e l L l i  i s  t t o t .  l ) a l  t c l - i : t l  l l l i l c  t l r c  l a t c

r l ca th  i s  ba< te t - i : r 1 . "  . \ t r o r -d i r l 3 -  1 r i  l ' i l l t :  t he  s l ; l l (  ( ) l  l l l o ' k  I c i u l l !

i t r  t i s s t r r  c l a tnagc .  a t t d  i r r j t t r r  t ( J  t : s ! t l e  c l l / \ l l l c s  e r l r t t i e l l r  a  l l l  e ; r l '

t i o r r ' n  r i l  t l t c  l r r op t t t l i t t "  s r r t t r t t  i t  o t l s i : i t  i t r ; 1  l r l  l r l r 4 r c t c l i l t  t on rp l c '

l r en t  l l t t r l , t r og , , " r i , , , t , , .  \ l o r  c  r l x r  i  l i ca l l r '  p ( ) l \  \ : r c (  l l a l  i ( i t :  n r  e  l i  l ) c l

a te t l  ( z r t t t osa t t t  l l r l t t t  l i s s t l r  t l l r t t t a : r t  r r ' l t i r  l t  t o t t t l r i t t t '  t r i t l t  p t r r -

pc r - r l i r r  i r t t d ; r l t t t ' s  t l t t  t ( , t a l  i l l l t i l ) a (  I c l  i i l l  1 l ' r t e r r t i a l  
( ) l  t l l e  i l l ) l l l l a l '

1 - l r us  p t r4 - , c t t l i r t  r : o t t l d  l l c  l l t l  i nd t ' x  r r l  t l t c  t o t ; r l  i l l l r ( r r r l l l  o l  t l \ t l l c

r l a t r r aq t ' .  l t  i s  be l i c r c r l  t l t a t  1 . ' r ' r 1 " t d i t l  i s  t t t ; t t l c  i t t  l l r ( '  l x ' l r t  r ua r -

ro r r  (P i l l c r t t c t  i . *  a l r r l  i s  o t t l r  l t r u l t < l  i t r  n l an t t t t a l i a t t  se l l t n r '  l ) u l -

i r t 11  t l t c  P l t a r c , r l  l o r t  P to l ; c r t l i t t  l c re l r '  l r t t i r t t : l l r  l l l r  v t l \  $ l l s (u l ) l l l ) l | ]

t , r ' i , t l " , i i , r , t ,  l t o u t t c t .  < l r r l i r r t  r l r c  1 r t ' r i o r l  o l  l t i g l r  p t t t p e t d i r l  t i t c t s '

i r r r i r r r a l s  a t c  l c r r  t c s i s l a t l t  t , r  i t t l c r r i o t l .  l ' l t t r t l r t t t '  l l t t  t i t t t i r t p  t t l

, l 4 t Lk  l l t t r t t l t t  ; r  u l  l t ( t t 1 ( t t l ( ' t t s  i t t t l ) t ' t l  t t ( f  i  l l r c  l l t ' ' t t l ( t t l i t  r ( '

t tr l l  ol  l ruttsl  t tsi t trr .

CIINICAI PATHOLOGY OR PATHOLOGICAL ANATOMY

' I  
l l c  r ( r r r c  t l i r t i t a l  r t ' . t r l t '  e t c  c r i t l t r l l c r l  u i t l t  l e g l l t t l  t o  r a t i r t t t s

t r i t c r . i a  o l  l x x l i l r  l r ( l t : r l i r r t  i t t  t c spo t t ' c  l r t  t : as l t  l o t r : cs  l l l t e  r c -

r i d t t a l  t r ' : r s l t  t l i s i t b i l i t i c ' i  a t c  t t l l t t t < l  r r '  l ' l r c - i l l l l ) r ( l  i l np l t t  a r rd

pos t - i t upe r t  l i t t { , r s  r r l l i < l t  9o | c l t i c t l  t l t c i t  P t r ) d t t t t i r ' r t l  t l i r l i r i l l  bc -

I r a r i o r ' .  l t r r t  t l r t n ;> l i t : t t i , r r t r '  l t t  l : o t l r  r r l  l l l t s ( ' ( n l c : l ( t l - l c5  l t '  c x l s t l l l ' - l

r l i s c ; r s c  o r  ( ) t l l t r  l ) l r \ s i ( i t l  d c l r t i e l l t r  s c t l l l c d  l r r  P l l t r  t l t r r t c  i l l l l n t t : t l l t

r o l r r  t han  l r as  I t i t l t t l - t o  l t een  s t t r pe t t c r l  i t l  r ' ega t r l  t ( )  I t s l ) ( ' ( t l v t

r l i r r i t a l  l i l t  l r i J t o r i cs  l c \ i ( \ \ f ( }  1 /  J ' t " r i J  o  l  l l k t t  t l ' r l i l (  l l d  l n ( !

l hu l  d ) t t \  l l t t . t i L i r r t t  l t t :  l t r ' , t l t r l  r r r i t k ' n l  l n t i t t t l s  i t t  i r l t t i n t  l l t c ' (

ex i skd  so t i t c  t o t l ( o t l t i l t t t l I  d i s r  s (  l l u l '  t ' t ) l  l l n  l t t r f i l  l t "  l l t t  l t r t t t '

r n t t ,  I l t u l  t h t  t t t os t  t ( ( ( t t I  l i t t r u l u r c  tmu t l a { t I t  l o  1 ' t ( l  ( o t t ! a t t t !  t I )

l c i t  t ( : l c t t t t ( t . \  l o  t h r  l o i (  a l  ! t t (  h  l " ?  / : t i \ t i t t r !  c t tw l i l i r t t t ' s  i r r  t t t r

p to  u t ' l i ( ) t t  t t l  n t I a t t t I { t ' t , t 1 t t !  o l  a tud tn la l  i n i t t r t '

i n  c \pc ' i r f r t r f t s l  \ l t ( f ,1  \ / r ' l ' r  a r l l  C t r ( t t t t tn t \

l i l r l )  ( . 8 i ( r e n L r .  l l r i : , .  l h e  l u i , a l  l I a ( \ '  l r

For  n red i ra l  g r { r l lps  l l l i s  s l )e l l s  ( ) l l t  thc  l tecd  fo t  so tnc  r t te r l i ta l

to r t lo l  o l  the  l lun t i l r r  ra r iab le 's  invo l l cd  i t r  c rash  in j t r l i cs :  r t 'h i t f i

I r r r .c  l rcc t t  ass t t t t t i r l  i t r  (he  Pa\ t  t ( )  bc  a  hxed and r t t l ron t ro l lab lc

qr ra l i t r  and qu i tn t i t !  { l ' i 3 - .  [ , ) .

MEDICAL ASPECTS OF PROPHYLAXIS OR PREVENTION
- Ihe  

l r l s i t  rcspot rs ib i l i r l  o l  t l ted ic inc  i s  ro  t r ra i t r ta i t r  lne t l ] ( )ds  o f

h r r r r ran  sa lvagt '  a t  lhe  l r ig l rcs l  poss ib lc  levc l '  I r r  add i t i r ru  l l r c rc  i s

rhe chalh:ngc of mcdical sct eetrirrg Ior rl l- i lcr l icctrsure Other

irspects of prelclrt iolt <:otrsider rhe Plc\elit iolr lrf al 'oidable post-

inrpacf rr:,rtt l .r l i tatirrrrs tl lrott3--h inlPloreri I; irrt \ ir ' l  l ' i trt<rlgentlr

( la re .  a r rd  t l t t  r . t l r in ta tc  i l r  l )e f i r l i t i r c  l ) i l rgnos is  i t l l d  l - rea tn len t '

Ir is hetrrrning incrersinqll t 'r ident t lt:rt accidens tt<r'ttt in closc

proximit,r to ltttt 'nan P5\'( hos()lrr;r r i. lailttt-es 
-I-ltc 

collnectlons

horr'clct. are trot altvats cle;rr and rorrr-incitrg: altd i l l  s()nle cases

mav lre r' lxrl l l  fr)t-ttr itous. lf :rnv causal relatir 'nship tloes exist, the

r  F i n ( ,  J - :  l h c  b n ( r ( r i a l  l a t r ( n

I to) t . ,4t tLt i \ .  I  r . rnsl . t i r t r \  u l  the

fo,rr t ( i r r ior ,  l { l : }7.  \c$ \ ' t ) f \ .  \ '  \ .

Pi l l (nrct .  i r t  dt t (usrntg : ' t r ( l  Prrr i . i lJr r i r r t  r r r  t ' iBe '  PrP(r  f r l l

€ i rhtr  b|Mrd ro r t r re \ . rbsr iur(e r l r r t  i !  r \ lxr \ . i l  i r  t l ' t  ( ' : ruts

thnr t iJsue Pirx lu. l r  rpprar in t ic  r ' ru ln shrh ronrbr l r (  | | i th

' l ' r r  ProPertr r r ,  r .

knlu$i t18 Jhul  i ' r

I  r , : .  I- .  \rr .  rhc\c rh(, automotire hand. ,r{ "Mr, Ottermolc"i
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rnecll iulisrn lrla) not l)e knorvlr and Intlst t l lel-cfole |)e Ptlstlt latcd'
The ptotteness of dlirels l ' i th psychosornatic delicicncies to acldi-

t ional ar:r: i<leltrs is l lct:olning rr'ell knorvn. Lcss lell knorvtt l ler-

l raps ,  i s  t l r c  f lag i l i t y  o f  s r rc l l  r idc ts  r tnder  ac t : ide t r t  fo r te  <r rnd i t ions '

anl t() init ial Iraz;rldotts diagnostic 1:rt 'occcltttes in tlrc lrospital '

A lso ,  less  rve l l  k t ro rvn  a le  thc  a ( l ( l i t i ona l  d i : rgnos t ic  an< l  the ta-

peutic ptoblenrs lhc) Plesellt (trot to Irrerrtion tlte tnedicolegal

cornpl ications).

TOWARD A UNITED MEDICAL CONCEPT AND

INTEGRATED REPORT

The ntol>lem o[ motol lehicle trafhc sirfety is pull ing together

th ree  c l l se ly  le la ted  and o lder  d isc ip l ines ,  i .e . ,  med ic ine ,  eng ineer -

ing and larv. It is inrpcrative that they collverge sirnttltaneousll

upon t l le i r  lespe( t iYe  guard i lnsb iPs  resPect ing  I rea l t l t '  sa fe ty  and

li lrabil itation in repiatd to their individttal patients, clients, coln-

nrun i tv  a t  la rge ,  and the  s ta te .

Tlrc lecrrncnt t lrenre of this book is dichotomous- The lirst con'

ce lns  in teg ta t ing  p l r l s ica l  and c l in ica l  aspec ts  o f  in j  L r  ry -p lodu c  ing

nr ( ) to r  \e l r i c le  t ramc acc ide l l t s  rv i rh  the  l i fe  h is to ry  o f  motor in€ i  as

a rvltole. Here clinical and II ' lore or lcss extraclinical points ol

vierv ate lrlen<lccl. Tlte second inlolres clitr ical considerations of

r)lotor-ists injttr ies antl deaths as a part of t l)e l lroad spectlum ol

trarrma of u'tecltanical origin in ecneral' keeping in nrind the large

an(l specil ic fox:cs in|olverl in Drolot- r 'clricle trafl i<: accidellts ln

eirherl case. t lr is book is an infrlrrnal aPllroach-not a systeln'rt i(

account-to :t great tesctlrrir of scientif ic, empilical, Pathologi(al

and cl in ical materials.
Iecotr Ktrt-orlsxt, NI f)

Sl. Joscltlt, l t l issouti
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