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S ea tin g  lo ca t io n :  Bench 3, e x t r e m e  le f t  
Sex: M 
Age: 17
H eight:  5 f e e t  7 inches 
Weight: 180
S e a te d  he igh t:  34 inches 
R e s t ra in t  used: None 
P roper  use? NA

This m an was no t w earing  th e  s t a t i c  lap b e lt  av a ilab le  a t  his s e a t  position . The 
S a fe ty  Board 's e x am ina t ion  o f  the  a re a  fo rw ard  of th is  position  rev e a le d  the  upperm ost  
f ram ew o rk  o f  th e  second  bench  se a tb a c k  was d isp laced  fo rw ard  se v e ra l  inches , w ith  a 
f u r th e r  bow rea c h in g  an ad d it io n a l  3 1/2 inches a t  top c e n te r .  The low er tubu la r  supports  
for th e  second  bench  w ere  b e n t  forw ard , 3 inches on the  l e f t  s ide and 3 3 /4  inches  a t  the  
r igh t  side. The f ram ew ork  b e n e a th  the  th ird  bencli was b e n t  fo rw ard , 4 inches  on the  le f t  
side and 6 1/2 inches a t  th e  r ig h t  s :de. The r igh t f ro n t  base  support  an ch o r  b e n e a th  this 
s e a t  was found to  be s e p a r a te d  from  the  low er s e a t  f ram ew ork .

Injuries AIS Probable  Source

F r a c tu r e ,  l e f t  d is ta l  rad ius 2 Bench 2 s e a tb a c k
Mild concussion 2 Bench 2 s e a tb a c k
A brasion, low er r igh t  leg 1 Bench 2 low er f ra m e
A brasion, low er l e f t  leg 1 Bench 2 low er f ra m e

He was t r e a t e d  and re le a se d  a t  a hospita l.  He s t a t e d  t h a t  a lm o s t  1 m onth  o f  work was 
lost a s  a  re su l t  o f  the  a c c id e n t  injuries.

C o n ta in m e n t  w orked  aga in  a t  th is  position , as  the  fo rc e s  a c t in g  upon this man w ere  
a llow ed  to  d iss ip a te  ove r  the  m ajo r  bulk o f  his body r a th e r  th an  oe c o n c e n t ra te d  a t  narrow  
body a reas .

S e a t in g  lo ca t io n :  Bench 3, c e n te r  
Sex: M 
Age: 17 
H eight:  6 fee t  
Weight: 143
S e a te d  H eight:  37 inches 
R e s t ra in t  used: None 
P rope r  use? NA

This m an was no t w ear ing  th e  s t a t i c  lap  b e lt  ava i lab le  a t  his position . The top  o f  
the  second  bench  s e a tb a c k  was d isp laced  fo rw ard  se v e ra l  inches in f ron t  of th is  m an, with 
a 3 1 /2 -inch  bow found in th e  top  c e n te r  tubu la r  f ram ew ork . T he  low er suppo rts  for the  
second  bench  w e re  b e n t  fo rw ard , 3 inches on the  le f t  s ide  and  3 3 /4  inches on the  r igh t  
side. The tu b u la r  supports  o f  th e  th ird  bench  w ere  ben t  fo rw ard , 4 inches  on th e  le f t  side 
and  6 1/2 inches  on th e  r igh t  s ide .  He suid he was lean ing  ov e r  th e  s e a tb a c k  o f  th e  bench  
in f ro n t  o f  him (second bench) following th e  c rash .



Injuries A IS Probab le  Source

Contusion , nose 1 Bench 2 c e n te r  o ccu p an t
Abrasion, r igh t  low er leg 1 Bench 2 low er f ra m e
U nspec if ied  r ig h t  hip injury 0 Bench 2 s e a tb a c k
Abrasion, r ig h t  knee 1 Bench 2 s e a tb a c k
U ~ -pec if ied  injury, m edia l 0 Bench 2 s e a tb a c k

low er  l e f t  thigh
U nspec if ied  injury, m edia l 0 Bench 2 s e a tb a c k

low er r ig h t  thigh

He was t r e a te d  and re le a se d  a t  a hospita l. He said he was a b le  to  r e tu r n  to  work 
im m ed ia te ly .

C o n ta in m e n t  a lso  worked  for this occupan t .

S ea ting  loca t ion :  Bench 3, e x tre m e  r igh t 
Sex: .\I 
Age: 20
Height: 5 f e e t  10 inches 
Weight: 175 
R e s t ra in t  used: None 
Proper  use? NA

This m an was no t w ear ing  th e  s t a t i c  lap  b e lt  ava i lab le  a t  his posit ion . T he  S a fe ty  
Board 's e x a m in a t io n  o f  th e  fo .w a rd  a r e a  for th is  position  re v e a le d  the  top  p o r tion  of the  
second  bench  s e a tb a c k  was d isp laced  fo rw ard  se v e ra l  inches  in th  j ra s h .  The r ig h t  s ide 
tubu la r  f ram ew o rk  supports  for th e  second  bench  w ore  b e n t  fo rw ard  3 3/4 inches , and th e  
r igh t  s ide  back  cushion f ram ew o rk  was broken  a t  i ts  ju n c t io n  w ith  th e  low er  cushion 
f ra m e .  The r igh t  s ide tubu la r  f ram ew o rk  suppo rts  for th e  th ird  bench , d i re c t ly  below  th is  
position , w ere  b e n t  fo rw ard  6 1/2 inches. The fron t oase  support  on th e  r ig h t  s ide  of the  
th ird  bench was s e p a ra te d  from the  body o f  the  s e a t .  This o c c u p a n t  r e c a l le d  be ing  throw n 
in to  the  r ig h t  s ide f loor a re a .

Injuries A IS P robab le  S ource

C ontusion , r ig h t  shoulder 2 Vehicle in te r io r  s ide
Contusion , r ig h t  thigh 1 Vehicle in te r io r  s ide
L a c e ra t io n ,  r ig h t  shoulder I Vehicle in te r io r  s ide
Abrasions, back  o f  neck 1 Exit th rough  b roken  side

glass

He was t r e a te d  and re le a se d  a t  a  hosp ita l  and  re p o r te d  no loss o f  work as a  r e s u l t  o f  his 
injuries.

Although th is  man was d isp laced  from  his sc i t ing  pos ition , th e  m ajo r  im p a c t  fo rces  
probably  w ere  d iss ipa ted  through c o n ta c t s  o f  his upper  body and  leg w ith  the  se co n d  bench  
s e a tb a c k  a s  he was leaving  his s e a t .  This p re v e n te d  serious  injury.



S ea ting  loca t ion :  Bench 4, e x t r e m e  le f t  
Sex: M 
Age: 17
Height: 5 f e e t  5 inches  
W eight: 150 
R e s t ra in t  used: None 
P roper  use? NA

This m an was no t w ea r ing  th e  s t a t i c  lap  b e lt  a va ilab le  a t  his s e a t in g  position . The 
top f ra m ew o rk  o f  th e  th ird  bench  s e a tb a c k ,  lo c a te d  fo rw ard  o f  his pos ition , was d isp laced  
fo rw ard  se v e ra l  inches. T he  low er tubu la r  support  pos ts  for the  th ird  bench  w ere  ben t  
fo rw ard  4 inches, and  the  top  c e n t e r  f ram ew o rk  was bow ed fo rw ard  1 1/2 inches. The 
tubu lar  suppo rt  pos ts  fo r  th e  fo u r th  bench , d i re c t ly  below th is  o c c u p a n t ,  w ere  
undeform ed . With the  s e a tb a c k  cushion o f  th e  th ird  bench  b e n t  fo rw ard , the  bo lt  heads 
and m e ta l  p la te s  used  for a t t a c h in g  th e  b e l t  webbing for the  th ird  bench  w ere  exposed on 
the  re a rm o s t  low er cushion f ram ew o rk .

Injuries A IS P robab le  S ource

Closed  head injury 2 Bench 3 s e a tb a c k
F ra c tu re ,  r ig h t  scapu la 2 Bench 3 s e a tb a c k
L a c e ra t io n ,  r ig h t  low er leg  

(v ic tim  s t a t e d  6 inches)
1 Bench 3 low er f ra m e

Contusion , l e f t  low er leg 1 Bench 3 low er  f ra m e
Contusion , r ig h t  ankle 1 Bench 3 low er f ra m e
C ontusion , c e n t r a l  c h e s t 1 Bench 3 s e a tb a c k
C ontusion , r ig h t  eye 1 C«_nch 3 s e a tb a c k

He was t r e a te d  and re le a s e d  a t  a  hosp ita l.  He sa id  he lo st  ab o u t  1 w eek  o f  work.

This u n re s t ra in e d  m an 's  fo rw ard  m ovem en t was c o n ta in ed  by th e  s e a tb a c k  o f  the  
th ird  bench; like th e  u n re s t ra in e d  m an  a t  the  th ird  bench , e x t r e m e  le f t ,  he  su s ta in ed  only 
minor to  m o d e ra te  in juries. The c o n ta in m e n t  e f f e c t  a llow ed  him to  r ide  down th e  s e v e re  
D elta  V with d iss ipa tion  ove r  a  la rg e  body a re a .

S ea ting  loca t ion :  Bench 4, r ig h t  c e n te r  
Sex: M 
Age: 17
Height:  5 f e e t  10 inches  
Weight: 135
R e s t ra in t  used: Lap b e l t  ( s ta t ic )
P roper  use? P robably

This m an was w ear ing  a  s t a t i c  lap  b e l t  w ith  a c inch ing  ty p e  of l a t c h p la te ,  a d ju s tab le  
on a 53 - inch  lengtli o f  f lo o r -a n c h o re d  w ebbing, and  a  p u sh bu tton  r e le a s e  type  o f  buckle . 
The buckle  webbing, 34 inches  long, was a lso  f lo o r -a n c h o re d ,  and bo th  po r tio n s  of webbing 
for th e  sy s tem  passed  th rough  the  ju n c t io n  o f  th e  upper and  low er  s e a t  cushions. The b e lt  
anchoring  m ethod  cau sed  l a t e r a l  s e p a ra t io n  o f  40 inches  b e tw e e n  th e  tw o  floor  ancho r  
points . The s e a tb a c k  o f  th e  th ird  bench , d i re c t ly  fo rw ard  o f  th is  posit ion , was d e fo rm ed  
fo rw ard  severu l  inches  a t  i ts  u p pe rm ost  edge. One o f  th e  s e a t  cushion s t i f f e n e r s  was also



d e fo rm ed  fo rw ard . F u r th e r  e x a m in a t io n  o f  th is  pos it ion  found th e  s p a re  t i r e  o f  the  
veh ic le  u n a t ta c h e d ,  lying d i re c t ly  below this s e a t in g  posit ion  U4), on th e  c a rg o  floor.

Injuries AIS P robab le  S ou rce

F ra c tu re d  l e f t  rad ius  
F ra c tu re d  le f :  f ibula

2
2

Bench 3 s e a tb a c k  
Bench 3 low er  f r a m e  

and  u n secu red  sp a re  
t i r e

Bench 3 low er  f r a m e  
and  u n se cu re d  sp a re  
t i r e

P o s tc ra sh  v eh ic le  e x i t  
P o s tc ra sh  ve h ic le  ex it  
Bench 3 s e a tb a c k ,  

p o s tc ra sh  v eh ic le  e x i t  
Bench 3 sea tb / .ck ,  

p o s tc ra sh  v eh ic le  e x i t  
Lap b e l t

F ra c tu re d  l e f t  t ib ia 2

L a c e ra t io n s  to  a rm s  
A brasions to  a rm s  
N um erous ab ras ions  to  fa c e

1
1
1

N um erous l a c e ra t io n s  to  fa c e

U nspec if ied  u r ina ry  t r a c t  injury 7

This m an sa id  t h a t  following th e  c ra sh  a f r iend  he lped  him g e t  o u t  o f  th e  veh ic le  
th rough  a  b roken  s ide  window. He ro lled  and  tum bled  down a  45° e m b a n k m e n t  fo r  abou t  
15 f e e t .  This m an was in a  hosp ita l  fo r  1 w eek , fo llow ed by an  e x te n d e d  pe riod  o f  
followup. He said th a t  4 m onths  o f  re c o v e ry  t im e  was req u ired  b e fo re  he could  r e tu rn  to  
work.

The f a c ia l  in juries  su s ta in ed  by th is  lap  b e l te d  o c c u p an t  w ere  less s e v e r e  th a n  those  
o f  th e  lap  b e l te d  m en on th e  f i r s t  and second  benches ,  p robab ly  due  to  th e  less  rigid 
c o n ta c t  s u r f a c e  fu rn ished  by th e  c e n te r  a r e a  o f  th e  th ird  bench  upper s e a tb a c k ,  a n d /o r  to  
th e  f a c t  t h a t  he a t t e m p t e d  to  b ra c e  h im se lf .

The in jury  m echan ism  o f  his low er leg  in ju ries  was th e  u n secu red  sp a re  t i r e ,  which 
m oved fo rw ard  during  th e  c ra sh  and  s t ru c k  his legs. Had th e  sp a re  t i r e  been  s e cu re d  
p roper ly ,  i t  is unlikely  t h a t  th e  e x t r e m e  low er f r a c tu r e s  cou ld  have o c c u r re d .

Had th is  o c c u p a n t  n o t  been  r e s t ra in e d ,  i t  could  be a ssum ed  th a t  his in jury  leve l  
would have been  s im ila r  to  th a t  su s ta in ed  by o th e r  c e n te r  s e a te d  o c c u p a n t s — i.e . ,  m inor to  
m o d e ra te .  (H ow ever, th is  a ssum p tion  does no t cons ide r  th e  u n secu red  s p a re  t i re .)

S ea t in g  loca t ion :  Bench 4, e x t r e m e  r ig h t  
Sex: M 
Age: 20
H eight:  5 f e e t  6 inches  
W eight: 128
R e s t ra in t  used: Lap b e l t  ( s ta t ic )
P roper  use? P robab ly  no t

This m an was w ear ing  a  s t a t i c  lap  b e l t  w ith a  c inch ing  ty p e  o f  ln tc h p la te ,  a d ju s ta b le  
on a  4 5 - in c h  leng th  o f  webbing, and  a  p u sh bu tton  r e le a s e  type  o f  b u c k le  a t t a c h e d  to  a 
4 4 - in c h  len g th  o f  webbing. Both webbing s e c t io n s  e n te r e d  th e  s e a t  pos it ion  a re a  by 
passing b e tw e e n  th e  ju n c t io n  o f  th e  s e a t  cushions. He sa id  t h a t  his lap b e l t  ten s ion  wus 
snug but could  not s t a t e  th e  posit ion  abou t  his body.



The s e a tb a c k  o f  th e  th ird  bench  was d isp laced  fo rw ard  se v e ra l  inches  d i re c t ly  
fo rw ard  o f  th is  o c c u p a n t 's  position . The e x t r e m e  r ig h t  s ide of the  th ird  bench  was 
d i re c t ly  fo rw ard  o f  th e  a p p ro x im a te  long itud ina l  c e n te r  of his position . On th e  c a rg o  
floor, d i r e c t ly  fo rw ard  o f  h im , a  ra ised  t i r e  well is lo ca ted  a d ja c e n t  to  th e  in te r io r  
s idew all.  The fou rth  bench  tubu la r  support  pos ts  a t  the  e x t r e m e  r ig h t  w ere  b e n t  fo rw ard  
5 inches. T h e re  was no d e fo rm a t io n  no ted  a t  the  back  cushion of th e  fo u r th  bench.

Injuries A IS Probab le  Source

Torn sigm oid colon 5 Lap b e lt
Torn  m e se n te ry 4 Lap b e lt
Torn  se ro sa  o f  jejunum 4 Lap be lt
F r a c tu r e ,  5 th  lum bar  v e r te b ra 3 Lap be lt
C auda  equina  (nerve  roo t)  injury 3 Lap be lt
Contusion , r ig h t  ank le 1 C argo  floor t i r e  well
F r a c tu re ,  l e f t  1st rib 1 Right side, bench  3 s e a tb a c k

Only m ajor  in juries  w e re  n o ted  in d e ta i l  on th is  man's hosp ita l  r ords. No d e ta i le d  
in fo rm a t io n  was supplied  as  to  con tus ions  and abrasions abou t his bcdy. It was no ted , 
how ever, on th e  e m e rg e n c y  room  re p o r ts ,  t h a t  he was ten d e r  in th e  le f t  upper  q u a d ra n t  of 
the  abdom en.

He sp e n t  2 m on ths  in a  hosp ita l.  Following d ischarge ,  he req u ired  o u tp a t ie n t  c a re  
ubout once  a  m onth . Seven m on ths  a f t e r  th e  a c c id e n t ,  he had not r e tu rn e d  to  work and 
s t a t e d  th a t  he  was on d isab ili ty .

The c r i t i c a l  abdom ina l  in juries  su s ta ined  by th is  man can  be a t t r ib u t e d  d i re c t ly  to  
the  lap b e lt  lie was w ear ing . His k in e m a tic s  can  be easily  t r a c e d  by the  n a tu re  and 
lo ca t io n  o f  his in juries . The fo rw ard  t ra v e l  o f  his upper body re su l te d  in a  f r a c tu r e  of th e  
T - l  l e f t  s ide rib as  t h a t  body a re a  s t ru c k  th e  e x t r e m e  r igh t s ide o f  th e  th ird  bench  
s e a tb a c k .  (That s e a tb a c k  is o f f s e t  inboard  from  th e  r igh t a p p ro x im a te ly  12 inches  to  
allow a  passagew ay .)  With t n e  r e a c t iv e  t ra v e l  fo rw ard  and sligh tly  to  th e  r ig h t ,  th is  m an’s 
upper body was no t c o n ta in e d ,  and  a jackkn ife  a c t io n  over  the  lap b e l t  re su l te u .  His 
e n t i r e  d e c e le ra t io n  was in to  th e  2 - in c h -w id e  lap be lt .  The n a tu re  o f  his in te rn a l  
abdom ina l  in juries  and  th e  f r a c tu r e  a t  th e  L5 v e r te b ra  ind ica te  abdom ina l p e n e t r a t io n  by 
the  r e s t r a in t  webbing.

The b e l t  webbing a t  th is  s e a t in g  pos ition  was ancho red  to  the  c a rg o  floor, 19 inches 
below and  4 inches  behind  th e  un d e fo rm ed  junc t ion  of th e  s e a t  cushion. A nchored  in th is  
m anner ,  th e  webbing would have  prov ided  a  dow nw ard  fo rce  as  it  was loaded  by his body 
during  th e  c rash .  If th e  lap  b e lt  had been  pos it ioned  below th is  man's i liac  c r e s t s ,  th e  
n a tu r e  o f  th e  sy s te m 's  an ch o rs  and rou ting  over  th e  m e ta l  f ram ew ork  o f  th e  low er cushion 
p robab ly  would have  p re v e n te d  it  from  rid ing up. Thus, th e  lap b e l t  p robably  was above  
the  top  o f  th e  long iliac  c r e s t s  p r io r  to  th e  d e c e le ra t io n  forces .

A no the r  f a c to r  w hich  p robab ly  a f f e c te d  th is  m an 's injury se v e r i ty  was th e  l a t e r a l  
s e p a ra t io n  b e tw e e n  th e  l a t c h p la te  and buckle  webbing anchors , a long  w ith  the  p la c e m e n t  
o f  th o se  an ch o rs  in re la t io n  to  th e  long!tud ina l  c e n te r l in e  of the  se a t in g  pos ition . It s e e m s  
th a t ,  under s e v e re  fo rc e  loads, th e  be lt  webbing would g e n e ra te  a l a t e r a l  com press ion  
fo rc e .  As fo rw ard  loading  o f  th e  b e l t  webbing increases ,  the  l a t e r a l  c o m p ress iv e  fo rc e s  
in to  on o c c u p an t 's  abdom en  would also  inc rease .  With the  le f t  s ide webbing ro u te d  out 
and around  th e  o c c u p an t 's  l e f t  s ide , the  m axim um  com press ive  fo rces  would o c c u r  on th a t  
s ide . A check  o f  his hosp ita l  r e c o rd s  v e r i fy  t h a t  specu la tion : his m ost s e v e re  abdom ina l 
in juries  w ere  lo c a te d  in th e  low er le f t  q u a d ra n t .



An analysis  o f  p robab le  r e s u l ts  had th is  m an no t been  w earing  the  lap  b e l t  is 
d i f f ic u l t .  T h e re  would have  been  l i t t l e  c o n ta in m e n t  provided by the  th ird  bench  s e a tb a c k  
fo rw ard  of him, due to  th e  12 - in ch  inboard  o f f s e t .  This passenger 's  body m ass would have  
been  th row n fo rw ard  and  p a r t ia l ly  c o n ta in e d  on th e  l e f t  s ide. The tw is t in g  e f f e c t  o f  this 
d e c e le ra t io n  probab ly  would have  r e s u l te d  in various f r a c tu r e s  o f  his e x t r e m i t ie s ,  
s p e c if ic a l ly  to  his low er legs. F r a c tu r e s  o f  his r ig h t  s ide  e x t r e m i t i e s  a lso  could  have  
o c c u rre d ,  due to  fo rc e fu l  c o n ta c t  w ith  th e  c a rg o  floor and t i r e  well.

If th is  man had b e e n  r e s t r a in e d  in a  lap /sh o u ld e r  b e l t ,  he  probab ly  would have 
su s ta in ed  only m inor to  m o d e ra te  in juries.



CASE 5 (FTW -85-H-OR31)

C ase  veh ic le ;
C ase  veh ic le  w eight:  
C ase  veh ic le  D e lta  V:

1976 Volkswagen Van 
4,000 pounds 
9.8 mph



Circumstances

A 1976 VVV Van s tru c k ,  front, c e n te r ,  a  1985 Honda A ccord  on the  l e f t  f ro n t  c o rn e r .  
The van was d riven  by a 1 7 -y e a r -o ld  boy w ear ing  the  a va ilab le  s t a t i c  lap /sh o u ld e r  be lt .  
T h e re  w ere  5 o th e r  o c c u p an ts  o f  th e  van: a 13 -year-o ld  t oy u. th e  r igh t  f ro n t ,  r e s t ra in e d  
by a s t a f ic lap /shou lde r  be lt ;  a  15 -year-o ld  g irl  in th e  l e f t  r e a r ,  u n re s t ra in ed ;  a 1 4 -y ea r-  
old boy in th e  c e n te r  r ea r ,  w ith  a  s t a t i c  lap  b e l t  around him; a 13 -year-o ld  boy in the  r ig h t  
r ea r ,  u n re s t ra in ed ;  and a  pa sse n g e r  r id ing  on the  c a rg o  a r e a  f loor of l’ie van. D am age  was 
s u b s ta n t ia l  to  both  veh ic les  and both  requ ired  tow aw ay  rem o v a l  from  the  a c c id e n t  scene .

The collision re su l te d  in m o d e ra te  in juries  to  th e  u n res t ra in ed  d r iv e r  o f  th e  Honda. 
The re s t r a in e d  d r iv e r  o f  the  van, a lthough  m isusing his r e s t r a in t  by w ear ing  th e  shoulder  
b e l t  po r tion  ro u ted  under his l e f t  a rm ,  su s ta in ed  only m inor in juries , as  did th e  
lap /shou lde r  b e l te d  r igh t  f ro n t  passenger .  T he  boy rid ing  in th e  c e n te r  r e a r  s e a t  w ith  a 
lap b e l t  rec e iv e d  m inor in juries  also, a p p a re n t ly  due  to  d isconnec tion  o f  the  buck le  a t  
im p ac t.  The rem ain ing  o c c u p an ts ,  a ll  u n re s t ra in e d ,  w ere  no t injured.

R e s t r a in t  and  Injury

S e a t in g  loca tion : D river
Sex: M
Age: 17
Height:  6 f e e t  2 inches
Weight: 175
S e a te d  he igh t:  35 inches
R e s t ra in t  used: L ap /shou lder  b e l t
P ro p e r  use? No

This boy was w earing  a lap /sh o u ld e r  b e l t  w ith  tw o  s e p a r a te  leng th s  o f  webbing, 
jo ined  by a c inching  a d ju s tm e n t  d ev ice ,  t h a t  fo rm ed  an  ad ju s ta b le  leng th , con tinuous  loop 
b e lt ,  w ith  f re e  s liding la tc h p la te .  The la t c h p la te  coup led  w ith  a rigid s ta lk -m o u n te d  
buckle  a t t a c h e d  to  the  s e a t  p e d e s ta l  f ra m ew o rk .  A t the  t im e  o f  th e  im p a c t ,  he was 
w earing  the  shoulder  s t r a p  im pronerly  ro u te d  under his l e f t  a rm . The s te e r in g  assem bly  
wus d isp laced  fo rw ard  a p p ro x im a te ly  2 inches.

In juries  AIS P robab le  Source

F r a c tu r e d  m e ta c a rp a l  ( le f t)  2 S te e r in g  wheel rim
Soreness  in upper r ig h t  shou lder  0 Im p ac t  fo rces

w ithou t contusion

He a t t r ib u t e d  his lo f t  hand injury to  his a t t e m p t  a t  b rac in g  a r  inst th e  im p a c t  fo rces .  He 
sough t m ed ica l  a t t e n t io n  for th is  injury, was t r e a te d  and re leased .

Given th e  c o n fig u ra t io n  o f  th e  van 's  in te r io r  in f ro n t  o f  th e  d r iver ,  it  is p robab le  
t h a t  som e d e g re e  o f  injury would have  been  s u s ta in ed  even  if  th e  shoulder  s t r a p  had been  
ro u te d  p roper ly  While th e  unde ra rm  s t r a p  ro u tin g  c o n tr ib u te d  to  an  ex cess iv e  s lack  in 
the  webbing, th e re  was also s im ply  no t enough c le a r  s p a c e  fo rw ard  of th e  d r iv e r  to  avoid  a 
c o n ta c t  w ith  th e  s te e r in g  assem bly . A lthough th is  boy s u ffe re d  no re p o r te d  abdom ina l or 
c h e s t  in juries , the  s te e r in g  a ssem b ly  d isp la c e m e n t  m ust have  c o m e  abou t th rough som e 
c o n ta c t  from his body. It is un like ly  t h a t  th e  w hee l d isp la c e m e n t  c a m e  a b o u t  th rough  his 
a t t e m p t  to  b ra c e  h im se lf  w ith  his l e f t  a rm .  A 175-pound boy a lm o s t  c e r ta in ly  could  not
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hold h im se lf  back  from  the  s te e r in g  assem bly  w ith  one a rm  while d e c e le ra t in g  th rough  a 
veh ic le  speed  change  o f  a p p ro x im a te ly  10 mph, e spec ia l ly  when very l i t t l e  upper to rso  
r e s t r a in t  was provided  by the  im properly  ro u te d  shoulder s trap .

Had th is  boy been  u n res t ra in ed ,  a  m o d e ra te  leve l  o f  injury could have  been  e x p e c te d  
in th is  c rash .

S e a t in g  loca t ion :  R igh t f ro n t  
Sex: M 
Age: 13
H eight:  5 f e e t  8 inches 
Weight: 135
R e s t ra in t  used: L ap /shou lder  b e l t  
P roper  use? Yes

This boy was w earing  a lap /shou lder  r e s t r a in t  m ade  up o f  two leng th s  o f  webbing, 
jo ined  by a  c inch ing  ty p e  o f  a d ju s tm e n t  dev ice ,  t h a t  fo rm ed  an a d ju s ta b le  leng th ,  
con tinuous  loop, sy s te m  with f re e -s l id in g  la tc h p la te .  The l a t c h p la te  coupled  w ith  a  rigid 
s t a lk -  m oun ted  buckle  t h a t  e x te n d e d  up and fo rw ard  from  i ts  s e a t  p e d e s ta l  a t t a c h m e n t  
po in t.  This boy's d e sc r ip t io n  of sy s tem  a d ju s tm e n t  in d ica ted  p roper  routing and b e l t  
tension . The f ro n t  in te r io r  fo rw ard  o f  th is  o c c u p an t  was co llapsed  re a rw a rd  
a p p ro x im a te ly  10 inches, s u b s ta n t ia l ly  reduc ing  th e  c le a r  sp ace  ava ilab le .  The veh ic le 's  
w indshield was also d isp laced  from  its  f ram ew o rk ,  leav ing  th e  unfin ished f ra m ew o rk  edges  
open  to  possible o c c u p an t  c o n ta c t .

In ju ries  AIS P robab le  Source

C ontusion , upper  r igh t  shou lder  1 Shoulder s t r a p

This boy did no t req u ire  t r e a tm e n t  fo r  his in juries . The low er leg  con tus ion  he su f fe re d  
r e s u l te d  from  in te r io r  com pression  d i re c t ly  in f ro n t  o f  him. In a veh ic le  w ith  co llapsib le  
f ro n t  c o m p o n e n ts  o th e r  than  s h e e tm e ta l ,  th is  leg  injury a lm o s t  c e r ta in ly  would no t have 
o c c u rre d .

Had he no t been  re s t ra in e d ,  even  with th e  r e la t iv e ly  low D e l ta  V o f  th is  c rash ,  it  is 
ve ry  l ike ly  t h a t  se rious  in ju ries  would have  resu l ted .  S ince th e  windshield v/as d isp laced  
f io m  i ts  f ra m ew o rk ,  i t  would have  been  q u i te  possible fo r  him to  have  been  e je c te d ,  o r 
p a r t ia l ly  e je c te d ,  th rough th is  sp a ce  (see the  r ig h t  f ro n t  o c c u p an t  in C ase  4). Even 
w ithou t  e je c t io n ,  se v e re  c o n ta c t s  w ith  th e  b lun t w indshield f ram ew o rk  would have  
o c c u rre d .  This boy's lack  o f  serious , l i f e - th re a te n in g  in ju ries  can  be a t t r ib u t e d  d i re c t ly  to  
his (proper) use  o f  and  th e  good p e r fo rm a n c e  of th e  lap /shou lde r  b e l t  a t  his position .

and c h e s t  
C ontusion , low er  r igh t  leg  ju s t  

above  ank le
1 C ollapsed  f ro n ta l  

in te r io r
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S e a tin g  loca t ion :  R e a r  c e n te r
Sex: M
Age: 14
H eigh t:  5 f e e t  11 inches
W eight: 170
R e s t ra in t  used: Lap b e l t  ( s ta t ic )
P rope r  use? P robab ly  not

B efo re  th e  a c c id e n t ,  th is  boy was w ear ing  a  s t a t i c  lap b e lt .  His desc r ip tio n  o f  
p re c ra sh  b e l t  a d ju s tm e n t  was t h a t  the  webbing  w as loosely  pos it ioned  low on his hips, 
r e s t in g  on top  o f  his th ighs. He said  t h a t  im m e d ia te ly  a f t e r  th e  c ra sh ,  he found h im se lf  on 
th e  c a rg o  floor of th e  van. He could  n o t  r e c a l l  w ith  c e r t a in ty ,  bu t  though t  th a t  th e  b e l t  
was s t i l l  ro u te d  around  him. T h e re  w ere  se v e ra l  i te m s  lying unsecu red  in th e  c a rg o  s r e a ,  
including a 5-gallon p la s t ic  bu c k e t .

In juries  AIS P robab le  Source

Sm all l a c e ra t io n  in r ig h t  eybrow  l ine  1 In te r io r  loose  ca rgo
A brasion  to  r ig h t  knee  1 C argo  f loo r  a re a

l ie  v is i ted  a  loca l  e m e rg e n c y  c lin ic  fo r  t r e a tm e n t  o f  his m inor in juries .

P o s tc ra sh  webbing m e a s u re m e n ts  show ed  t h a t  th e  t o ta l  w ebbing len g th  o f  th is  lap  
b e l t  could  no t have a llow ed  th e  boy to  end up on th e  floor w ith  th e  la t c h p la te  s t i l l  coup led  
in to  th e  buckle . It is c le a r  t h a t  th e  b u c k le / la t c h p la te  co n n ec t io n  m ust have  fa iled , bu t i t  
is no t  read i ly  a p p a re n t  why it fa i led .  S a fe ty  Board in v es t ig a to rs  w ere  ab le  to  se cu re  the  
co n n ec t io n ,  p o s tc ra sh ,  w ith  no visible d e fe c t s .  O f cou rse ,  i t  was no t possible to  apply  
fo rc e  loads s im ila r  to  those  which o c c u rre d  a t  th e  im p a c t ,  bu t  i t  is c le a r  t h a t  a  load o f  
m ore  th an  450 pounds did no t ca u se  th e  se p a ra t io n .  The ab sen c e  o f  load m arks  on th e  
webbing  in d ic a te s  t h a t  th e  c o n n e c t io n  fa iled  b e fo re  or a t  the  very  beginning o f  th e  
im position  o f  c ra sh  loads. It is possib le  t h a t  th e  c o n n e c t io n  was n o t  se cu re ly  f a s te n e d  by 
th e  o c c u p an t  in th e  f i r s t  p lace .

T h e re  w ere  th re e  o th e r  young peop le  rid ing in the  r e a r  o f  th e  van. A 1 5 -y e a r -o ld  
g irl  was rid ing  u n re s t ra in e d  a t  th e  l e f t  r e a r  s e a t  position  and  was n o t  in jured. A 
1 3 -y e a r -o ld  boy was rid ing  u n re s t ra in e d  a t  th e  r ig h t  r e a r  posit ion  and was uninjured. A 
1 7 -y e a r -o ld  boy s i t t in g  u n re s t ra m e d  on th e  floor  was not in jured.

’■(S'



CASE 6 (NYC-84-H-ORQ5)

C ase  veh ic le :
C ase  veh ic le  weight: 
C ase  veh ic le  D e lta  V:

1983 C h e v ro le t  Malibu 
3,690 pounds
23.3 mph



Circumstances

A 1983 C h e v ro le t  Malibu was s tru c k  in th e  f ro n t  c e n te r  by th e  l e f t  r e a r  c o rn e r  o f  an 
o u t -o f -c o n t ro l  1980 Ford  M ustang. The C h e v ro le t  was occup ied  by 3 a du lts ,  2 of whom 
w ere  w earing  s e a t  b e lts :  th e  d r ive r ,  a  58 -year-o ld  m an, was w ear ing  a lap /shou lde r  be lt ;  
th e  r igh t  r e a r  p assenger ,  a  56 -y ea r-o ld  wom an, was w ear ing  a  lap b e l t .  The riglV f ro n t  
passenger ,  a  5 5 -year-o ld  wom an, was u n res t ra in ed .

As a  re su l t  o f  th e  c ra sh ,  th e  u n re s t ra in e d  M ustang  d r iv e r  and  the  f ro n t  s e a t  
o c c u p a n ts  of th e  C h e v ro le t  re c e iv e d  m inor in juries. The lap  b e l te d  w om an in the  r igh t  
r e a r  of th e  C h e v ro le t  d ied  soon a f t e r  a rr iv ing  a t  th e  hosp ita l.

R e s t r a in t  and  Injury

S ea t in g  lo ca t io n :  D river  
Sex: M 
Age: 58 
H eigh t:  6 f e e t  
W eight: 270
R e s t r a in t  used: L ap /shou lder  b e l t  (ELR)
P ro p e r  use? Yes

The C h e v ro le t  d r iv e r  was w ear ing  a  con tinuous  loop, lap -shou lder  b e l t  w ith  a locking 
l a t c h p la te  and w indow shade ty p e  o f  tens ion  r e l i e f  dev ice .  The ELR was veh ic le  sens i t ive .

In juries AIS P robab le  Source

C h e s t  pa in  a long  shou lder  b e l t  line 0 Shoulder b e lt
Mild neck  s t r a in 1 Flexion
C ontus ion , f ro n t  low er l e f t  leg 1 C o n ta c t  w ith  ha rd w are
C on tus ion , f ro n t  low er r ig h t  leg 1 Under dashboard

This m an was exam ined  and re le a s e d  a t  a  hospita l.



S ea ting  loca t ion :  R igh t f ron t  
Sex: F 
Age: 55
H eight:  5 f e e t  6 inches 
W eight: 160 
R e s t ra in t  used: None

Injuries

L a c e ra t io n  (2 inch), l e f t  tem p le  
Neck s t r a in

AIS

2
1

C ontusion , fo reh ead ,  b o th  eyes, 
c heekbone  below eye 

S oreness  above i e f t  b re a s t  
M ultiple ab ras ions, d isco lo ra t ion  

l e f t  a rm

M ultiple ab ras ions  and d isco lo ra t ion  
both  legs  

S pra ined  ankle

This w om an was t r e a te d  and re le a se d  a t  a  hosp ita l.

Injury Source

R e a r  view m irro r  
R e a rw a rd  flexion when 

head  s t ru c k  windshield 
m oulding and visor 

C o n ta c t  with upper windshield 
m oulding and visor 

Unknown
S te e r in g  wheel, g ea r  

sh if t ,  in s t ru m e n t  pane l 
in s t ru m e n t  panel 

D ashboard , g love c o m p a r tm e n t

F loorboard

Since  th e  C h e v ro le t  ex p e r ien c e d  sudden d e c e le ra t io n  and  c lockw ise  r o ta t io n  a t  
im p ac t,  th e  o c c u p a n ts  (due to  ine r t ia )  m oved fo rw ard  and le f t .  This u n re s t ra in e d  wom an 
c ra sh ed  in to  th e  ca r 's  in te r io r  and rec e iv e d  th e  m inor to  m o d e ra te  in juries  n o ted  above. If 
she had worn (properly) th e  a va ilab le  lap /sh o u ld e r  b e l t ,  she  p robably  would have escaped  
m uch o f  th is  injury. H ow ever, th is  w om an s t a t e d  th a t ,  e x c e p t  fo r  occas iona l  use  on a  long 
tr ip  if she  is driv ing, she does no t w ear  s e a t  b e l t s  be c au se  th ey  a r e  "u n co m fo rta b le ."

S ea ting  loca t ion :  R ight r e a r  
Sex: F 
Age: 56
H eight:  5 f e e t  8 inches 
Weight: 155
R e s t ra in t  used: Lap b e l t  (ALR)
P roper  use? Yes

This w om an was w ear ing  a  lap  b e l t  w ith  an  ALR. A t im p a c t ,  she  a lso  was throw n 
forw ard . The lap b e l t  p ressed  in to  her  abdom en , re s t ra in in g  he r  pelvis  while her  upper 
torso  jac k k n ife d  ove r  the  b e lt .  Her head  and  legs h i t  th e  back  o f  th e  r igh t  fron t s e a t ,  bu t 
much o f  the  d e c e le ra t io n  fo rc e  was c o n c e n t r a te d  a t  he r  abdom en  by the  b e l t ,  a p p a re n tly  
causing  se rious  in tra -a b d o m in a l  in juries. S ince no au to p sy  was p e rfo rm e d ,  how ever, the  
p rec ise  n a tu re  o f  h e r  in te rn a l  in juries  was n o t  d e te rm in e d .  C ir c u m s ta n t ia l  ev idence , 
how ever, in d ic a te s  th a t  she  p robably  s u f f e re d  in te rn a l  abdom ina l  in juries  t h a t  caused  
se v e re  hem orrhag ing  and led  to  h e r  d e a th .  The e m e rg e n c y  pe rsonne l r e p o r te d  th a t  th is  
wom an com pla ined  o f  s to m a c h  pain, nausea ,  t ing ling  se n sa t io n  in th e  e x t r e m i t ie s ,  and 
d i f f ic u l ty  in b rea th in g .  A t th e  scen e ,  and en r o u te  to  the  hosp ita l,  th e  e m e rg e n c y  
tec h n ic ia n s  e n c o u n te re d  d i f f ic u l ty  in g e t t in g  a blood p ressu re  read in g —it was weak and
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hard to  find. They  a lso  n o ted  th a t  h e r  abdom en  was very  swollen . The em e rg en c y  room 
ph y s ic 'an  sa id  he be lieved  this sw elling was due to  in te rn a l  hem orrhag ing , c o n s is ten t  with 
the  ting ling  sen sa t io n  in the  e x t r e m i t i e s  and th e  d i f f ’ou lty  in g e t t in g  blood p ressu re  
readings.

The w om an died w ithin m inu tes  o f  a rr iv in g  a t  th e  hosp.ta l .

In juries  AIS Injury Sour« e

F r a c tu r e  (probable), nose 1 F ron t  s e a tb a  *k
C ontusion , l e f t  eye  1 F ron t  s e a tb a ik
D is tended  abdom en , w ith  3-inch 2 Lap b e lt

bru ise  a long  lap  b e lt  line, 
abou t  2 inches  below um bilicus, 
ex ten d in g  from  iliac  c re s ts

Pelvis, r ib  pain 7 Unknown

The wom an's  f a t a l  in juries  c a n n o t  be a t t r ib u t e d  to  im proper  be lt  use or im proper  
be lt  f i t ,  th e  S a fe ty  Board be lieves ,  be c au se  the  lo ca t io n  of the  b e lt  con tus ions  on her 
abdom en in d ic a te  t h a t  the  b e l t  was on th e  iliac c r e s t s  a t  th e  m om en t of lo a d in g - - th u s ,  
cons ide red  to  be w ith in  th e  p roper  f i t  zone. Given th e  leve l  of in juries  su s ta in ed  by th e  
u n re s t ra in e d  f ron t  s e a t  passenger ,  it  is rea sonab le  to  be lieve  th a t  th is  r e a r  seate-i  w om an 
would have  fa re d  m uch b e t t e r  if  she  had not been  w earing  her  lap  b e lt ,  or if she  had been  
re s t ra in e d  by a lap /sh o u ld e r  be lt .

This c a se  is o f  sp e c ia l  i n te r e s t  b e c au se  it  o f fe rs  an  oppo rtun ity  to  c o m p a re  the  c rash  
o u tco m e s  for th re e  persons exp e r ien c in g  s im ila r  c ra sh  fo rces  bu t each  r e p re s e n t in g  a 
d i f f e re n t  r e s t r a in t  s i tu a t io n :  th e  lap /sh o u ld e r  b e l t ,  the  lap b e l t ,  and  u n res t ra in ed .
F u r th e rm o re ,  the  c ra sh  was o f  only m o d e ra te  s e v e r i ty ,  and the  u n res t ra in ed  w om an and 
the  lap b e l te d  w om an w ere  o f  c lose ly  s im ila r  s ize .  The u n res t ra in ed  wom an was also  
s e a te d  in a m ore  hos ti le  position  than  th e  lap b e l te d  v o m a n .  It is thus im p o r ta n t  to no te  
the  s u b s ta n t ia l  d isc rep an cy  b e tw e e n  the  level o f  in juries  su s ta in ed  by th e  r ig h 4: f ro n t ,  
u n re s t ra in ed  w om an and th e  lap b e l te d  w om an s i t t in g  in th e  r e a r  s e a t  behind her. Not 
surpris ing ly , th e  lap /sh o u ld e r  b e l te d  d r iv e r  fa red  re la t iv e ly  well; surprisingly , th e  
u n res t ra in ed  f ro n t  passenger  a lso  fa red  m uch b e t t e r  than  th e  lap b e l te d  r e a r  passenger.
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C A SE7 (CHI-85-H-ORQ2)

C ase  vehicle;
C ^se  veh ic le  weight; 
C ase  veh ic le  D elta  V:

1984 C h e v ro le t  C e le b r i ty ,  4-door 
3,172 pounds 
35.7 n p h



Circumstances

A 1984 C h e v ro le t  C e le b r i ty  was s t ru c k  on the  l e f t  f ro n t  c o rn e r  by th e  r ig h t  f ro n t  
c o rn e r  o f  a 1984 Ford van. T he  C h e v ro le t  was driven  by a  1 9 -y e a r -o ld  w om an; a 
2 6 -y e a r -o ld  w om an was in th e  r ig h t  f ro n t ,  and a 2 8 -y e a r -o ld  m an was in the  l e f t  r ea r .  
Both f ro n t  s e a t  o c c u p an ts  w ere  r e s t r a in e d  by 3 -po in t  lap /shou lde r  b e l ts ,  while the  r e a r  
s e a t  passen g e r  was w earing  a lap  b e l t .  Both veh ic les  re c e iv e d  s u b s ta n t ia l  f ron t  s t r u c tu r a l  
dam age .

The c ra sh  caused  c r i t i c a l  head in juries  to  th e  C h e v ro le t  d r iv e r  as  th e  f ro n t  s t r u c tu r e  
co llapsed  re a rw a rd  in to  th e  d r ive r 's  space .  The d r iv e r  was p ronounced  dead  7 1/2 hours 
a f t e r  the  c ra sh  w ithou t rega in ing  consciousness . The r igh t  f ro n t  p a sse n g e r  and l e f t  r e a r  
p assenger  bo th  su s ta ined  m ultip le  m o d e ra te  to  se rious  injuries.

R e s t r a in t  and  Injury

S e a t in g  loca t ion :  D river
Sex: F
Age: 19
H eight:  5 f e e t  5 inches
W eight: 122
S e a te d  Height: 27 inches
R e s t ra in t  used: L ap /shou lder  b e l t  (ELR)
P rope r  use? Yes

This w om an was w ear ing  a 3 -po in t ,  con tinuous loop, lap /sh o u ld e r  b e l t  w ith a  veh ic le  
m otion  se n s i t iv e  ELR, a  c inch ing  type  of la tc h p la te ,  and a pushbu tton  r e le a s e  type  of 
buck le  m oun ted  to  a f lex ib le  s ta lk .  T he  r e s t r a in t  sy s tem  also  had a  windov/shade type  of 
tension  r e l ie f  d ev ice ,  o p e ra t io n a l  only with th e  position  door c losed.

The A p illar , in s t ru m e n t  panel,  and s te e r in g  a ssem bly  w ere  co llapsed  re a rw a rd  
s e v e ra l  inches fo rw ard  o f  th is  s e a t in g  T u i t io n ;  in f a c t ,  e x tr ic a t io n  tools w ere  req u ired  to  
rem o v e  th is  o c c u p an t  from th e  c rushed  in te r io r .  The d r ive r 's  s e a t  was in full fow ard  
position.

This co llis ion  was probab ly  no t su rv ivab le  fo r  th e  C e le b r i ty  d r ive r ,  due  to  the  
com pression  o f  he r  se a t in g  position . The im p a c t  fo rc e s  r e s u l te d  in s e v e ra l  inches  of 
r e a rw a rd  d isp la c e m e n t  to  th e  s te e r in g  assem bly  and B p ,lia r . Had the  p rinc ipa l  im p a c t  
a re a  no t been  lo c a te d  to  th e  l e f t  s ide  o f  the  m ajor  s t r u c tu r a l  co m p o n en ts ,  th e  f a t a l  
in ju ries  should  not have  o c c u rre d ,  s in c e  th e  in ju ry -p roduc ing  c o n ta c t  po in ts  would no t 
have  been  re a c h a b le  by a  fu l ly - re s t r a in e d  d r iver .



In juries AIS P robab le  Source

Loss o f  consciousness  (1-24 hours) 5 T ra n s m i t te d  fo rc e ,  head
w ith  neuro log ic  d e f e c t c o n ta c t  w ith  A p illar

L a c e ra t io n  (2 inches), l e f t  p a r ie ta l 2 A p illar
sca lp

L a c e ra t io n  (1 1/2 inches), l e f t 1 A p illar
su p ra o rb i ta l

D epressed  skull f r a c tu r e ,  l e f t 3 A p illar
f ro n ta l  a r e a

T ra u m a t ic  subarachno id  hem o rrh ag e 3 T ra n s m i t te d  fo rc e s
C e re b ra l  con tus ion 3 t r a n s m i t t e d  fo rc e s
D epressed  m ax il la ry  f r a c tu r e 2 \  p illa r
Abrasions, m u ltip le , l e f t  eyelid 1 A pillar
F r a c tu r e ,  r ig h t  s te rn u m  a t 2 S te e r in g  a ssem bly

junc t ion  w ith  ribs
A brasions, l e f t  p e c to r a l  c h e s t  
C ontusion , r ig h t  low er  abdom en

1 Door s ide-g lass
1 S te e r in g  w heel a n d /o r  

lap  b e l t
C ontusion , ju n c t io n  of abdom en 1 S te e r in g  w hee l a n d /o r

and  r ig h t  th igh lap  b e lt
C losed  f r a c tu r e ,  r ig h t  fem ur 3 T ra n s m i t te d  f o rc e  from  

in s t ru m e n t  pane l
Closed  f r a c tu r e ,  l e f t  fem u r 3 T ra n s m i t te d  fo rc e  f rom  

in s t ru m e n t  pane l
C ontusion , r ig h t  thigh 2 S te e r in g  a ssem bly
C ontusion , p o s te r io r  su r fa c e , 1 In s t ru m e n t  pane l and

l e f t  knee below, co llapsed  lov .er 
A p illar ,  in te r io r  s idew all

A brasion, l e f t  m id - t ib ia l  reg ion 1 In s t ru m e n t  pane l  and 
below , co llapsed  low er  
A p illar , in te r io r  s idew all

C ontusion , l e f t  m id - t ib ia l  reg ion 1 In s t ru m e n t  pane l and 
below , co llapsed  low er  
A p illar ,  in te r io r  s idew all

This d r iv e r  rep o r te d ly  did n o t  reg a in  consciousness  following th e  a c c id e n t .  She was 
t r a n s p o r te d  to  tw o  d i f f e re n t  hosp ita ls  b e fo re  being  p ronounced  d e a d  a p p ro x im a te ly  
2 1/2 hours l a t e r .  The o f f ic ia l  c au se  o f  d e a th  w as m ultip le  in juries  w ith  d iagnosis  o f  a c u te  
c ra n io c e re b ra l  injury.
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S e a tin g  loca t ion :  R ight f ron t  
Sex: F 
Age: 2P
H eigh t:  5 f e e t  5 inches 
W eight: 130
S e a te d  he igh t:  27 1/2 inches  
R e s t ra in t  used: L ap /shou lder  b e l t  
P ro p e r  use? Yes

This w om an was w ear ing  a  3 -po in t ,  con tinuous  loop, lap /sh o u ld e r  b e l t  s im ila r  to the  
d r ive r 's .  H er s e a t  was in full fo rw ard  position . Though th e  in s t ru m e n t  pane l  w as pushed 
re a rw a rd  a t  th is  lo ca t io n ,  th e  a m o u n t  of c o m p a r tm e n t  com press ion  was not nea r ly  a s  
g r e a t  a s  th a t  which o c c u rre d  fo rw ard  o f  the  d r ive r .

This o c c u p a n t  p robab ly  rode  down th e  c ra sh  fo rces  a s  well a s  could  be e x p e c te d .  
Due to  th e  angu la r  fo rce  line, she  c a m e  from  behind the  shou lder  s t r a p  and  s t ru c k  e i th e r  
th e  s te e r in g  a sse m b ly  o r  th e  in s t ru m e n t  pane l  w ith  her  head. This m o v em e n t  from  behind 
th e  shoulder  s t r a p  has  b e e n  found in o th e r  c a se s  involving a n g u la r  fo rc e  lines and probab ly  
should no t b e  c o n s id e red  a  fa i lu re  w ith  a D e l ta  V o f  a lm o s t  36 mph a c t in g  a t  
a p p ro x im a te ly  40° to  50° f rom  th e  veh ic le 's  p re c ra sh  long itud ina l  t r a v e l  p a th .

Injuries

L a c e ra t io n ,  l e f t  eye lid  

F r a c tu r e d  nose

C on tus ion , r ig h t  shou lder  to  l e f t  
a bdom en  

C ontus ions , hips and abdom en  
A brasion , l e f t  hip 
F r a c tu r e d  pelvis  
L a c e ra t io n  (4 inch) w ith  avu lsed  

t issue ,  l e f t  l a t e r a l  thigh 
C on tus ion , l e f t  l a t e r a l  an k le  
C ontus ion , r ig h t  shin 
L a c e ra t io n ,  l e f t  heel  
S c ra tc h e s ,  r ig h t  hund

AIS

1
1
2 
2

1
1
1
1

Probab le  S ource

In s t ru m e n t  pane l  or 
s te e r in g  w heel 

In s t ru m e n t  pane l  or 
s te e r in g  wheel 

S houlder  b e lt  webbing

Lap b e l t  webbing 
Buckle and  s ta lk  
Lap b e l t
In s t ru m e n t  p ane l  p a r t s

C o llapsed  underpane l 
C o llap sed  underpane l 
C o llap sed  underpane l  
Windshield

This pa sse n g e r  was in a hosp ita l  fo r  6 1/2 days  and  was o f f  work fo r  1 m onth .



S e a tin g  loca t ion :  L e f t  rea r  
Sex: M 
Age: 28
H eight:  5 f e e t  7 inches 
Weight: 145
S e a te d  he ight:  30 inches 
R e s t ra in t  used: Lap b e l t  (ALR)
P ro p e r  use? Yes

This man was re s t r a in e d  by a  lap  b e l t  w ith an ALR, a  sew n- in  la t c h p la te  a t t a c h e d  to  
the  r e t r a c t o r  webbing, and a  sew n-in  pushbu tton  re le a s e  ty p e  o f  buck le  a t t a c h e d  to  a 
sh o r t  leng th  of webbing. The buck le  webbing e n te re d  th e  s e a t in g  a r e a  by pass;:— be tw e en  
the  s e a t  cushion junction ; th e  la t c h p la te  webbing passed  ove r  t h e  o u tb o a rd  e a g e  o f  the  
low er s e a t  cushion a p p ro x im ate ly  2 to  3 inches  fo rw ard  of th e  '.eat cushion  junction .

T h e re  was a  s ligh t c o m p a r tm e n t  com pression  a t  th is  s e a t in g  position  due  to  the  
rea rw  d d isp la c em e n t  of th e  l e f t  s ide B p illar , a long  with r e a rw a rd  d isp la c e m e n t  o f  the  
low er  • J tboard  d r ive r 's  s e a t .

Due to  th e  angu la r  fo rc e  line, th is  passen g e r  was s u b je c te d  to  a  3 3 -m ph  long itud ina l  
D e lta  V o u t  o f  th e  to ta l  D elta  V 35.7 mph. The l a t e r a l  speed  c h a n g e  co m p o n e n t  a llow ed 
his d e c e le ra t io n  to  be  so m e w h at  c o n ta in ed  by th e  l e f t  in te r io r  s idew all  and  B p illa r  
in s tead  o f  e n t i re ly  in to  the  2 - in c h -w id e  lap  b e l t  webbing. Had h e  been  s u b je c te d  to  an 
a c tu a l  12 o 'c lock fo rc e  line and  undergone the  e n t i r e  D e l ta  V 35.7 mph long itud ina lly , the  
lap b e l t  would have  been  his m ajo r  d e c e le ra t io n  po in t.  This could  v e ry  eas i ly  have  
re su l te d  in m ajo r  in te rn a l  in juries , s ince  l i t t l e  c o n ta in m e n t  would have  been  prov ided  by 
the  fully fo rw ard  d r ive r 's  s e a t .  It would be e x t r e m e ly  d i f f ic u l t  to  s p e c u la te  a  le s se r  
d e g re e  o f  injury had he not been  lap  b e l te d ,  s in ce  his t r a v e l  p a th  to  th e  most s e v e re  
in juries  would have  been  very  s im ila r .

Injuries A1S Probab le  Source

L a c e ra t io n  (3 inch), above  l e f t  eye 2 B p illa r ,  s id e -g la s s
L ac e ra t io n s  (tw o 1 1/2 inch each), below 2 B p illa r ,  s id e -g la s s

le f t  eye
L a c e ra t io n s  (two), above  r igh t eye 1 B p illa r ,  s id e -g la s s
C ontusion , la rge , l e f t  s ide  f a c e 2 B p i l la r ,  s id e -g la s s
F r a c tu r e ,  l e f t  m andible 2 B p i l la r ,  s id e -g la s s
F ra c tu re ,  l e f t  zygom a 2 B p il la r ,  s id e -g la s s
C ontusion , l e f t  p a r ie ta l  sca lp 1 B p i l la r ,  s id e -g la s s
L a c e ra t io n ,  l e f t  p a r ie ta l  scalp 1 B p i l la r ,  s id e -g la s s
Abrasions, l e f t  shoulder 1 B p i l la r ,  s id e -g la s s
L a c e ra t io n s  (superfic ia l), 1 S ide -g la ss

le f t  shoulder
Contusion, abdom inal 2 Lap b e l t
L a c e ra t io n ,  sm all,  l e f t  f inger 1 S id e -g la ss

He was in a hosp ita l  for 8 1/2 days. He was o f f  work fo r  2 m onths .



CASE 8 (CH I-85-H -O R 19)

C ase  veh ic le :  1977 C h e v e t te ,  2 -doo r  h a tch b ack
C ase  veh ic le  w eigh t:  2,261 pounds
C ase  veh ic le  D e lta  V: 22 mph



Circumstances

A 1977 C h e v ro le t  C h e v e t te  sedan , d r iven  by an  u n res t ra in ed  22 -year-o ld  wom an 
with tw o  lap  b e l te d  5 -y e a r -o ld  girls in the  r e a r  s e a t ,  ran  o f f  th e  road  and h it  a  t r e e  c e n te r  
f ro n t .  Follow ing  th is  m o d e ra te  c rash ,  th e  th re e  ocupan ts  w ere  t ra n s p o r te d  to  a  hosp ita l  
by a m b u la n ce .  The u n re s t ra in e d  d r iv e r  r ec e iv e d  serious  injuries, and  the  lap  b e l te d  child  
in th e  le f t  r e a r  had m inor in juries . The lap b e l te d  child in the  r igh t  r e a r  was fa ta l ly  
in jured.

R e s t r a in t  a n d  Injury

S e a t in g  loca t ion :  D river  
Sex: F 
Age: 22
H eight:  5 f e e t  6 inches 
Weight: 160 
R e s t ra in t  used: None

Injuries

F r a c tu r e d  r ig h t  fem u r  
Contusion , r ig h t  lung 
Abrasion, s te rn u m  
F r a c tu r e d  pubic bone 
L a c e ra t io n ,  l e f t  knee  
L a c e ra t io n ,  r igh t  knee  
L a c e ra t io n ,  sca lp  
Contusion , r ig h t  s ide  fa c e  
Abrasion, l e f t  elbow 
Abrasion, l e f t  shoulder

AIS Injury Source

3 In s tru m en t  pane l
2 S te e r in g  assem bly
1 S te e r in g  assem bly
2 S te e r in g  assem bly
1 In s t ru m e n t  panel
1 In s tru m en t  panel
2 Windshield
1 Unknown
1 Unknown
1 Unknown

S e a tin g  loca t ion :  L ef t  r e a r  
Sex: F 
Age: 5
H eigh t:  43 inches 
W eight: 41
S e a te d  he igh t:  19 inches 
R e s t ra in t  used: Lap b e l t  (ALR)
P roper  use? Perhaps  too high

AIS Injury Source

1 D river 's  s e a tb a c k
1 D river 's  s e a tb a ck
1 Lap b e l t
1 Lap b e l t

In juries

A brasion , r ig h t  s ide  fo rehead  
Abrasion , r igh t  upper  lip 
A brasion , l e f t  thigh 
A brasion  a c ro ss  low er abdom en  a t  

um bilicus
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This child  was a d m i t te d  to  a hosp ita l  only for obse rva t ion . A lthough a w itness  
s t a t e d  th a t  th e  lap  b e lt  worn by this child  was t ig h t ly  a d ju s te d  and worn low on th e  hips, 
which in d ica te s  p ro p e r  f i t  and position , the  ab ras ion  a c ro ss  th e  abdom en  a t  the  um bilicus  
su gges ts  th a t  the  b e l t  m ay have been  too  high.

(See discussion below regard ing  th is  child 's  k in em a tic s .)

S ea t in g  loca tion : R igh t r e a r  
Sex: F 
Age: 5
Height:  43 inches 
Weight: 41
S e a te d  he igh t:  19 inches 
R e s t ra in t  used: Lap b e lt  (ALR) 
P roper  use? P robably

Injuries

D is a r t ic u la t io n  of skull from 
spinal co id  (2 cm se p a ra t io n  
o f  head from  sp inal co lum n with 
to rn  l ig am en ts ;  no v e r t e b ra e  
f ra c tu re s )

Deep purp le  b ru ise  a t  r igh t  iliac 
c re s t  and low er  abdom en  below 
um bilicus 

Bruise o f  head  and fa c e

Bruise over  r igh t  eye

Sm all b ru ise , l e f t  c h e s t

AIS

6

Injury Source 

Im p a c t  fo rce

Lap b e l t

V ic tim 's  legs, o r  s e a t  
cushion 

V ic tim 's  legs o r  s e a t  
cushion 

Legs, o r  CPR

$

This child  was found unconscious in th e  r ig h t  r e a r  s e a t  by a passing m o to r is t  who 
was f i r s t  on th e  scene . He said  th a t  the  child  was w earing  a  lap  b e l t  which he d e sc r ib ed  
as  f i t t in g  t ig h t  and pos it ioned  low on th e  hips. He unbuckled th e  ch ild  and rem o v ed  h e r  
from  th e  ca r .  He p laced  her  on th e  side of th e  road  and a d m in is te re d  C PR . When she  was 
rem o v e d  to  th e  hosp ita l,  she was pu t on a  l ife  support  sy s te m , but n ev e r  r e g a in ed  
consciousness . She was p ronounced  dead  ab o u t  18 hours a f t e r  th e  c ra sh .  No au topsy  was 
p e rfo rm e d .  T he  c a u se  o f  d e a th  was l is ted  as se v e re  spinal cord  injury w ith  head  injury.

Based on the s t a t e m e n t  o f  the  f i r s t  person  on the scen e ,  and  th e  b ru ises  to  th e  i l iac  
c r e s t  and  low er abdom en , it  is be lieved  th a t  the  lap b e l t  was worn w ith in  th e  p ro p er  f it  
zone , if a t  th e  upper l im it .

S ince no au topsy  was p e r fo rm e d  on th e  fa tu l ly  in jured child , th e  d i sa r t ic u la t io n  o f  
th e  skull canno t  be c e r ta in ly  a t t r ib u t e d  to  hyperex tens ion  (o v e rs tre tc h in g )  o r  hyperf lex ion  
(overbending); it could  have been  e i th e r .  In itia lly , th e  S a fe ty  Board in v es t ig a t io n  su rm ised  
th a t ,  during  im p a c t ,  both  lap b e l te d  ch ild ren  in the  r e a r  s e a t  jac k k n ife d  forw ..d  o v e r  th e i r  
lap  b e l t s  and  s t ru c k  th e i r  head:; on th e  s e a tb a c k s  in f ro n t  o f  them . A ccord ing  to  th is  
ana lys is ,  th e  g r e a t  d iss im ila r i ty  in th e  tw o girls ' in juries  r e su l te d  from  th e  d i f f e re n c e  in 
th e  t ra c k  a d ju s tm e n t  of th e  s e a t s  in f ron t o f  t h e m - - s in c e  th e  r igh t  fron t s e a tb a c k  was
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5 inches  fu r th e r  fo rw ard  than  th e  l e f t  f ro n t  s e a tb a c k ,  th e  r ig h t  r e a r  s e a t  passen g e r 's  neck  
s t r e tc h e d  b e fo re  he r  head  s t ru c k  th e  r e a r  s e a t ,  causing  th e  f a t a l  injury. H ow ever, though 
this s c e n a r io  m ay be possib le , on f u r th e r  analysis,  th e  Board co n c lu d es  th e  ava i lab le  
e v idence  does  no t convincingly  su p p o rt  it.

R a th e r ,  it  is p robab le , based  on th e  ch ild ren 's  19-inch s e a te d  he igh t ,  t h e i r  f a c ia l  
in juries, and  the  lo ca t io n  o f  th e  c le a r  c o n ta c t  po in t  on the  backs o f  th e  f ro n t  s e a t s ,  t h a t  
n e i th e r  child 's  head  s t ru c k  th e  se a tb a c k  in f ro n t  of he r .  S ince b o th  c h i ld ren  w ere  only 
43 inches  ta l l ,  i t  is l ike ly  th a t ,  when b e l te d  in to  the  c a r 's  r e a r  s e a t ,  t h e i r  low er legs did 
not f lex  down ove r  the  f ro n t  edge  o f  th e ir  s e a t  cushion, bu t p ro je c te d  s t r a ig h t  ou t.  When 
the  c a r  c ra sh e d  in to  th e  t r e e ,  th e  ch ild ren 's  bodies m oved s t r a ig h t  fo rw ard  and, if 
any th ing , th e i r  shoes  c o n ta c te d  th e  backs of th e  f ro n t  s e a t s  while th e i r  upper  to rso s  
jack k n ifed  over  th e ir  lap  b e l ts  and  th e i r  heads  c a m e  f a c e  down o n to  th e ir  legs c r  the  s e a t  
cushion th e y  w ere  s e a te d  on, o r  bo th . T he  d e g re e  o f  injury re su l t in g  f rom  th is  type  of 
k in e m a t ic  is no t p re d ic ta b le  and  likely depends  on head  a t t i t u d e  com bined  w ith  leg  
o r ie n ta t io n .  (Sim ilar k in e m a t ic s  w ere  involved in bringing ab o u t  th e  f a t a l  sp ina l  co rd  
in juries  in th e  s im ila r  s iz e  boy w ear ing  a lap  belt  in C ase  10.) H ow ever, we can  be  c e r t a in  
th a t  if  the  ch ild ren  had been  lap /sh o u ld e r  b e l te d  they  would no t have  jack k n ifed  fo rw ard , 
and b o th  would have  surv ived . T he ir  su rv iva l  would not have  been  l e f t  to  c h an ce .

This c a se  i l lu s t r a te s  an  im p o r ta n t  ty p e  of lap  b e lt  r e la te d  in jury: head  and c e rv ic a l  
spine injury resu l t in g  from  jack k n if in g  fo rw ard  o v e r  th e  lap  b e l t .  Young c h i ld ren  m ay be 
m ore  vu lnerab le  to  th is  type  o f  injury than  a r e  adu lts .

F inally , a lthough  i t  was c le a r ly  ev id en t  from  the  c a se  f a c t s  t h a t  th e  f a ta l ly  in jured  
child was n o t  e je c te d  from  th e  c a r ,  bo th  th e  am b u la n ce  and h o sp ita l  r e c o rd s  s t a t e d  t h a t  
this child  was th row n from  the  veh ic le  into a  d i tch .  While it  is u n c e r ta in  w h a t  e f f e c t  th is  
e rroneous  in fo rm a tio n  had on th e  eva lu a t io n  and t r e a tm e n t  o f  th e  child 's  in juries , i t  is 
v i ta l  th a t  e m e rg e n c y  room  physic ians  be p rovided  w ith  a c c u r a te  in fo rm a t io n  reg a rd in g  th e  
in ju ry -p roduc ing  m echan ic s ,  p a r t ic u la r ly  w ith  unconscious c ra sh  v ic t im s ,  to  a ss is t  th em  in 
e v a lu a t in g  th e  in juries  so th a t  t r e a tm e n t  will be p ro m p t  and  a p p r o p r a t e .
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C A S E 9  (A TL-84-H -O R29)

C a se  veh ic le :
C a se  veh ic le  w eight:  
C a se  veh ic le  D e lta  V:

1977 P o n t iac  T rans  Am 
3,940 pounds 
26.4 mph

• H. it inch J i iA m c t
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Circumstances

A 1977 P o n t ia c  T rans Am s t ru c k  a  1 4 .6 - in c h -d ia m e te r  t r e e  head-on  b u t  l e f t  of  
c e n te r .  T he  im p a c t  caused  f ro n t  s t r u c tu r a l  co llap se  o f  25 inches  on th e  c a r .  T he  c a r  was 
o ccu p ied  by an  u n re s t ra in e d  1 6 -y e a r -o ld  m ale  d r ive r ,  an  u n re s t ra in e d  1 6 -y e a r -o ld  boy in 
th e  r ig h t  f ro n t ,  and  a  1 6 -y e a r -o ld  boy in th e  r ig h t  r e a r .  This boy was r e s t r a in e d  by the  
la t c h p la te  webbing of his s e a t in g  pos it ion  coup led  in to  th e  buckle  assem b ly  o f  th e  s e a t  to  
his l e f t .

The c ra sh  re s u l te d  in m inor in ju ries  to th e  f ro n t  s e a te d  occupan ts .  The r ig h t  r e a r  
pa sse n g e r  su s ta in ed  serious , and  u l t im a te ly  f a ta l ,  in tra -a b d o m in a l  and sp ina l  in juries . All 
o c c u p an ts  w ere  t r a n s p o r te d  to  a  hosp ita l,  w he re  th e  d r iv e r  and r ig h t  f ro n t  passen g e r  w ere  
t r e a t e d  and  re le ase d .  The r ig h t  r e a r  pa sse n g e r  w as a d m i t t e d  to  th e  h o sp ita l  and  re c e iv e d  
t r e a t m e n t  fo r  25 days b e fo re  he died.

R e s t r a in t  an d  Injury

S e a t in g  lo ca t io n :  D river  
Sex: M 
Age: 16
H eigh t:  5 f e e t  10 inches  
W eight: '6 0  
R e s t ra in t  used: None 
P rope r  use? NA

Injuries  AIS P robab le  S ource

Mild a b ra s ion  to  l e f t  s ide  o f  c h e s t  1 S te e r in g  a ssem bly
H e m a to m a , l e f t  low er m andib le  1 S te e r in g  assem b ly

S e a tin g  loca t ion :  R igh t fron t 
Sex: M 
Age: 16
H eigh t:  6 f e e t  1 inch 
W eight: 175 
R e s t ra in t  used: None 
P ro p e r  use? NA

Injuries

P e r in e a l  t e a r

AIS Frobab le  Source

1 Im p a c t  fo rc e s



S e a tin g  loca t ion :  R igh t r e a r  
Sex: M 
Age: 16
H eigh t:  5 f e e t  11 inches 
W eight: 150
R e s t ra in t  used: Lap b e l t  (ALR)
P rope r  use? No

This boy was w ear ing  a  lap b e l t  c o m b in a tio n  which used th e  la t c h p la te  webbing 
sy s te m  furn ished  fo r  the  r ig h t  r e a r  s e a t  and th e  buck le  sy s tem  provided  for th e  l e f t  r e a r  
s e a t in g  position. I t  had an  ALR for th e  la t c h p la te  webbing and a  pushbu tton  r e le a s e  type  
o f  buck le  m oun ted  to  a sh o r t  leng th  o f  webbing passing through  the  s e a t  cushion junc t ion . 
His use  o f  th e  l e f t  side buck le  a ssem bly  was n ecessa ry  due to  the  in ac c e ss ib i l i ty  o f  th e  
r ig h t  posit ion  assem bly , b u t  it in tro d u ced  se v e ra l  inches  o f  l a t e r a l  s e p a ra t io n  b e tw e e n  th e  
r e s t r a in t  ancho r  points.

Follow ing is a  l is t  o f  th e  in juries  su s ta in ed  by th is  o ccu p an t :

In juries AIS Probab le  Source

F ra c tu re /d is lo c a t io n  o f  th o ra c ic 2 Lap b e lt
spine a t  T - l l ,  T -12

T o ta l  t r a n s e c t io n  o f  spinal 5 La ^ e l t
co rd  a t  T - l l ,  T -12

R u p tu red  sp leen 4 Lap b e lt
R u p tu red  l e f t  kidney 5 Lap be lt
R u p tu red  duodenum 5 Lap b e l t
R u p tu red  head  o f  p a n c re a s 5 Lap b e lt
45 mm f r a c tu r e  of r igh t  kidney 5 Lap b e lt
1 to  2 cm  con tus ion  on liver 3 Lap b e lt
Abdom inal con tus ions , upper 1 Lap be lt
L e f t  ank le  ab ras ions 1 F ron t  s e a t  a ssem bly
Right knee  abrasions 1 F ron t  s e a t  assem bly

It s e em s  a p p a re n t  from  rev iew ing  the  m ed ica l  reco rds t h a t  th e  m ajor  r e s t r a in in g
fo rc e  o f  th e  lap  b e l t  was c o n c e n t ra te d  in th e  upper abdom ina l a re a  o f  th e  v ic t im . The 
h o sp ita l  rec o rd s  in d ic a te  con tus ions  to  th e  upper abdom en  w ithou t m en tion  o f  in ju ries  in 
th e  low er  a r e a  of p ro p er  b e l t  rou ting . In ad d it io n  to th e  upper abdom ina l con tus ions , all 
m ajor  o rgan  d a m a g e  was c o n c e n t r a te d  in th e  upper a re a  o f  the  abdom ina l c a v i ty .

T he  S a fe ty  Board conc ludes  t h a t  the  im prope r  la tc h p la te /b u c k le  coupling w as no t 
so le ly  responsib le  fo r  th is  boy's in juries. The ad d it io n a l  6 to  8 inches  o f  l a t e r a l  s e p a ra t io . .  
r e s u l t in g  from  c o nnec t ing  th e  r ig h t  pos it ion  la t c h p la te  in to  the  l e f t  position  buck le  
a sse m b ly  should not,  by i ts e lf ,  c au se  a  p roper ly  ro u te d  lap  b e l t  to  r ide  up s e v e ra l  inches. 
The m ost  p robab le  ex p lan a tio n  o f  th e  in ju ries  is th a t  a  com b ina tion  o f  t h r e e  f a c to r s  
c o n tr ib u te d :  the  im prope r  coupling; a lap b e l t  rou ting  which p laced  th e  webbing  well 
above  th e  il iac  c re s t ;  subm arin ing  of th e  o c c u p a n t  which fo rced  th e  r e s t r a in t  w ebbing 
tow ard  the  upper  a r e a  of th e  abdom ina l c a v i ty .

In any  c ase ,  g iven  th e  n a tu re  and  s e v e r i ty  o f  th e  in ju ries  su s ta ined  by th e  f ro n t  
o c c u p an ts ,  it  s e em s  c le a r  t h a t  th is  boy could  have  surv ived  w ith  m inor or no injury if he 
hud no t been  w ear ing  a lap b e l t  o r  had oeen w earing  a  p roperly  f i t t e d  lap /shou lde r  b e l t .
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CASE 19 (NYC-85-H-ORQ9)

C a se  vehicle:
C a se  vehic le  weight: 
C a se  veh ic le  D e lta  V:

1982 Subaru s ta t io n  wagon 
2,715 pounds
32.3 mph

Lase. . 
VeJuLi e/
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C irc u m s ta n c e s

A 1982 Subaru s ta t io n  wagon was s t ru c k  head-on  by a 1979 Oldsmobile 98. At 
im p a c t ,  the  Subaru was s topped  and pushed backw ard ; th e  D e lta  V was 32.3 mph. The four 
Subaru  o c c u p an ts  w ere  r e s t ra in e d  by s e a t  be lts .  The tw o  ad u lts  in th e  f ro n t  s e a t  (2 4 -y ea r-  
old w om an driv ing and 2 5 -year-o ld  w om an in r ig h t  f^ont) w ere  w earing  lap /shou lder  b e lts .  
The tw o  ch ild ren  in th e  r e a r  s e a t  (a 4 -year-o ld  boy in th e  l e f t  re a r  and a 5 -year-o ld  g irl  in 
the  r igh t  rea r )  w ere  bo th  w earing  lap belts .

The re sc u e  squad and a m bu lances  a r r iv e d  soon a f t e r  the  collision and t r a n s p o r te d  
the  o c c u p a n ts  o f  bo th  c a rs  to  a hosp ita l.  The Subaru  d r iv e r  and fron t s e a t  passen g e r  
re c e iv e d  m o d e ra te  in juries, th e  lap b e l te d  5 -y ea r-o ld  in the  r igh t r e a r  s e a t  was seriously  
in jured, and  the  lap b e l te d  4 -yea r-o ld  in th e  l e f t  r e a r  was fa ta l ly  injured. The 
u n re s t ra in e d  28 -yea r-o ld  m an driv ing th e  O ldsm obile, the  veh ic le 's  sole occu p an t ,  was 
se rious ly  injured.

R e s t r a in t  an d  Injury

S e a t in g  loca tion ; D river  
Sex: F 
Age: 24
H eight:  5 f e e t  6 inches 
W eight: 135
R e s t ra in t  used: L ap /shou lder  b e l t  (ALR)
P rope r  use? Yes

This wom an was w earing  a con tinuous loop, lap /shou lder  b e lt  th a t  had a free -s l id ing  
l a tc h p la te  and  a v e h ic le - se n s i t iv e  ALR.

Injuries AIS Probab le  Source

L a c e ra te d  lip 1 S te e r in g  wheel
L a c e ra t io n ,  r ig h t  knee 2 In s tru m en t  panel
F ra c tu re d ,  r ig h t  t ib ia l  p la te au 2 In s tru m en t  panel
F r a c tu r e  and  d is lo ca tio n  of r ig h t  

foot
2 Foot con tro l

L a c e ra t io n ,  l e f t  elbow 1 D river 's  door
A brasion  of low er abdom en 1 S te e r in g  wheel a n d /o r  

lap b e lt

This w om an was 12 to  13 w eeks p reg n a n t ,  b u t  she  was u n a w a re  of it. Her cond it ion  was 
d isc o v e red  during  th e  p o s tc ra sh  hosp ita l  e x a m in a t io n .  No sign o f  l ife  was found in th e  
fe tu s  and  it was a b o r te d .  She was re le a se d  from  th e  hosp ita l  9 days a f t e r  th e  a c c id e n t .
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S ea tin g  loca t ion :  R ight f ro n t  
Sex: F 
Age: 25
H eight:  5 f e e t  7 inches 
Weight: 130
R e s t ra in t  used: Lap /shou lder  b e lt  
P roper  use? Yes

This wom an was w earing  a lap /shou lde r  b e l t  s im ila r  to  the  driver 's .  She s u ffe re d  the  
fo llowing injuries:

This wom an a lso  spen t 9 days in th e  hospita l.

Injuries AIS P robab le  Sc

L a c e ra t io n  of l e f t  eyelid 1 Unknown
C ontus ion  low er abdom en 1 Lap belt
F ra c tu re d ,  l e f t  tib ia 2 Dash panel
Contusion , r igh t leg 1 Unknown
Contusion , l e f t  thigh 1 Unknown
C ontusion , l e f t  hip 1 Lap be lt

S ea t in g  loca t ion :  R ight r e a r  
Sex: F 
Age: 5
Height: 40 inches 
Weight: 35
R e s t ra in t  used: Lap b e l t  (ALR)
Proper  use? Yes

This child  su s ta ined  th e  following se rious  in juries , a ll  induced by th e  lap be lt :

Injuries AIS Probab le  Source

Abrasion, lower abdom en  1 Lap be lt
H e m a to m a , sm all  bowel 3 Lap b e lt
R e t ro p e r i to n e a l  h e m a to m a  3 Lap be lt

o f  low er le f t  abdom inal 
a r e a

M e se n te r ic  te a r ,  s igm oid colon 3 Lap be lt
H e m a to m a , sigmoid colon 3 Lap b e l t
B i la te ra l  f r a c tu r e  of L4 2 Lap belt
H e m a to m a  of th e  conus 7 Lap be lt

m edu la ris  (cone -shaped  low er 
end  of sp inal cord)

H er se v e re  abdom ina l and lum bar  spine in ju ries  o c c u rre d  d esp ite  the  f a c t  th a t  she 
se em s  to  have  t e e n  w ear ing  the  lap  b e l t  in th e  p ro p er  loca t ion . A lap a ro to m y  was 
p e r fo rm e d  on th is  g irl  2 days a f t e r  the  c rash .  She w as t r a n s fe r re d  to  two o th e r  hospita ls  
b e fo re  being re le a se d  abou t  4 m onths l a t e r .  She now w ears  leg  b rac e s  and m ust use a 
"w alker"  for m obility .
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S ea tin g  lo ca t io n :  L e f t  rea r  
Sex: M 
Age: 4
H eight:  40 inches 
Weight: 38
R e s t ra in t  used: Lap b e l t  (ALR)
P roper  use? Yes

This child  was found unconscious a f t e r  th e  c ra sh ,  and rem a in e d  unconscious un til  he 
was pronounced  dead  2 days la te r .  The c au se  o f  d e a th  was l is ted  as  c e re b ra l  e d e m a  w ith  
anox ic  changes  (changes from lack  o f  oxygen  in th e  brain) and sev ere  con tu s ion  o f  the  
spinal co rd  from  subluxation  o f  the  c e rv ic a l  spine.

$

Injuries A IS Probabh  Source

Abrasion, r ig h t  s ide  of fo rehead 1 Unknown
S e v e re  con tus ion  of ce rv ica l 3 Unknown

sp inal  cord
Subluxa tion  o f  c e rv ica l  spine 3 Unknown

(C2-C3)
F r a c tu re ,  th o ra c ic  spine (T-2) 2 Unknown
A brasion o f  th o ra x  a t  s te rn u m  c le f t I Unknown
Abrasion , r ig h t  shoulder 1 Unknown
A brasion , l e f t  shoulder 1 Unknown
Brain ed em a 3 Unknown
H e m a to m a  on back  a t  T -2 1 Unknown
A brasion, l e f t  i l iac  c re s t 1 Lpp b e lt
Abrasion, r ig h t  i liac  c re s t 1 Lap be lt
U nconscious m ore  than 24 hours 5 Unknown

The m ed ica l  exam iner 's  rep o r t  on th is  child 's  d e a th  s t a t e s  t h a t  he was ar^ 'U T  * 
w earing  a  s e a t  b e l t  b u t  th a t  it  m igh t have  been  loose and  th a t  th e  boy wa1 
within the  c a r ."  These  s ta t e m e n ts  a re  exam p les  o f  the  poor u n d e rs tand ing  - 1 
m ed ical  pe rsonne l  o f  m o to r  veh ic le  c ra sh  injury c a usa t ion . They i l lu s t r a te  how 
un in fo rm ed  but o f f ic ia l  s ta t e m e n ts  have c o n tr ib u te d  to  con tinued  d ism issa l  o f  lap  b e l t  
in juries  as  be ing  caused  solely by in ap p ro p r ia te  use  of th e  b e lt .

T h e re  is no suppo rt  for the  m ed ical  exam iner 's  s t a t e m e n ts  in th is  c a se .  The fa c t s  
i r d i c a t e  t h a t  th e  boy was w earing  th e  lap b e l t  in th e  p roper  way, th a t  i t  was snug, and 
th a t  it  f i t  him in the  way lap  b e lts  a r e  supposed to  fit .  The  b e l t  is f i t t e d  w ith  an  
a u to m a t ic  lock ing  r e t r a c t o r  which is tension  loaded  and  a u to m a t ic a l ly  t a k e s  up any  be lt  
s lack  and locks th e  b e l t  in p lace .  Thus, i t  is highly unlikely  th a t  i t  could  have  been  worn 
" loosely ."  T h e re  w ere  ab ras ions  on the  boy's l e f t  and r igh t  i liac  c re s t s ,  which in d ic a te  
t h a t  the  pe lv ic  a r e a  w as re s t ra in ed  a t  in .p ac t  and  th a t  the  lap  b e lt  was worn w ith in  th e  
zone  c o n s id e re d  to  be proper . It ap p ears  th a t  the  b e l t  p e r fo rm e d  as  designed: it  r e ta in e d  

pe lv ic  a r e a  an d  p e rm i t te d  the  u n re s t ra in e d  u p p e r  to rso  to  jack k n ife  fo rw ard  ove r  th e  
b e l t .  Based on his in juries , the  S a fe ty  Board su rm ises  t h a t ^ h e n  the  boy's upper  body 
'kn ifed  ov e r  th e  be^tj hisl^ j ^ j ) d e r s  sy-uck his le g ^ a j td  hia^Vioad w en t down b e tw e e n  his 

causing  th e  s p in a l .J co rd ,  sp ine, an d  s h o u l d e ^ j n j ^ i e n  (There  w ere  s im ila r  
e m e t ic s  involved in cdUsing th e  f a ta l  c e rv ic a l  sp ine  in juries in the  5 -y ea r-o ld  girl  

w ear ing  a  laft b e l t  in C ase  8.) Finally , th e  boy was found la p  b e l te d  and lean ing  ove r  on 
the ch ild  in th e  r ig h t  r e a r  s e a t j  no in te r io r  ev id en ce  o f  c o n ta c t  suggests  th a t  th e  boy was 
?bounced within..the c a r ."

■ *S S i  . .  * ■  i ■ " •
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The S a fe ty  Board conc ludes  th a t  bo th  th e r e  ch ild ren  would have  su s ta ined  
su b s ta n t ia l ly  less  s e v e re  in juries and bo th  would have  surv ived  had th e ir  upper bodies been 
r e s t r a in -  ’ a long  w ith  the ir  pelvises, by the  p roper  use  o f  r e a r  s e a t  lap /shou lder  be lts .

n  :r.



CASE 11 (A TL-85-H -O R14)

C ase  veh ic le :
C a se  veh ic le  weight:
C a se  veh ic le  D elta  V:

1977 P lym outh  Arrow, 2-door 
2,395 pounds
19.6 mph
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C irc u m s ta n c e s

A 1977 P lym outh  Arrow s tru c k  a 1985 C h ev ro le t  S -10  pickup, r igh t  fron t in to  l e f t  
fron t.  The long itud ina l  D elta  V for th e  c a r  was 14 to  17 mph; th e  to ta l  D e lta  V was
19.6 mph. The c a r  was occup ied  by a lap /shou lder  b e l t  r e s t ra in e d  2 7 -y e a r -o ld  fem a le  
d r ive r ,  4 -  and  5 -y e a r -o ld  girls  in the  r e a r  who w ere  lap b e l t  r e s t ra in e d ,  and  two 2 -y e a r -  
old boys s e a te d  under a lap  be lt  a t  th e  r igh t  f ron t.

This m o d e ra te  c rash  re su l te d  in m o d e ra te  injuries to  th e  r e s t ra in e d  d r iver  of th e  
P lym outh  and  m inor in juries  to all four lap b e l te d  ch ildren . All w ere  t r a n s p o r te d  to  a 
hosp ita l  w here  th ey  w ere  t r e a te d  and re le a se d .  The Plym outh  d r iv e r  requ ired  fu r th e r  c a re  
from a  p r iv a te  physic ian  for t r e a tm e n t  o f  a  knee  injury and  was unable to  work for 
2 w eeks. No visible injury was re p o r te d  by the  u n res t ra in ed  d r iv e r  of the  C h e v ro le t  
pickup.

R e s t r a in t  and  Injury

S ea t in g  loca t ion :  D river
Sex: F
Age: 27
H eight:  5 f e e t  11 inches
Weight: 110
R e s t ra in t  used: L ap /shou lder  b e l t  (ELR)
P roper  use? Yes

The P lym outh  d r ive r  was w ear ing  a 3 -po in t ,  con tinuous loop, lap /shou lder  b e l t  with 
an ELR sens i t ive  to  webbing t ra v e l ,  a  f re e -s l id in g  la tc h p la te ,  and  a  pushbu tton  re le a se  
type  o f  buck le  a t t a c h e d  to  a f lex ib le  s ta lk .  A fo rce  load m ark  from  th e  f re e -s l id in g  
la tc h p la te  was found 36 inches above  th e  lowe^ ou tboard  webbing anchor.  T here  w ere  no 
fo rce  loading sca rs  on th e  D-ring a re a  webbing.

An inspec t ion  o f  th e  d r ive r 's  in te r io r  c o m p a r tm e n t  r e v e a le d  no com pression  o f  the  
occup iab le  space .  A w hite  a r e a  of fab r ic  ab ras ion  was found on th e  l e f t  side o f  the  
s te e r in g  co lum n, ju s t  r e a rw a rd  of th e  low er s u r f a c e  of th e  in s t ru m e n t  panel.  The d r iver  
r e la te d  th a t ,  a t  the  t im e  o f  the  c ra sh ,  she  was w earing  w h ite  jeans .

The r e s t r a in t  sy s tem  a d ju s tm e n t  a t  th is  position  was d esc r ib ed  as snug with  the  
webbing positioned  a c ro ss  th e  abdom en. The shoulder  s t r a p  webbing p la c e m e n t  was shown 
by injury pho tographs  to  be above  th e  r ig h t  side o f  th e  m id -c h es t  a re a  and the  d r ive r  
ind ica ted  the  s t r a p  to  be w ithou t  excess ive  s lack .

Injuries

Major con tus ion , low er abdom en 
C e rv ic a l  s t ra in  
Contusion , l e f t  c la v ic le  a re a  
Contusion , mid r ig h t  c h e s t  
C ontus ion , l e f t  knee,
C ontus ion , r ig h t  knee ,  m edia l  
A brasion; r igh t  low er a rm  
A brasion , m edia l  l e f t  ankle

AIS

d

P robab le  Source 

Lap b e l t
T ra n sm i t te d  fo rces  
Shoulder s t r a p  
Shoulder s t r a p  
S te e r in g  colum n 
S te e r in g  colum n 
S te e r in g  wheel rim 
Foot peda l  con tro ls



S e a tin g  loca t ion :  R igh t f ron t ,  inboard 
Sex: M 
Age: 2
H eight:  36 1/2 inches 
W eight: 35
S e a te d  he igh t:  20 inches 
R e s t ra in t  used: Lap be lt  
P roper  use? No

This to d d le r  boy was riding on th e  inboard portion  o f  th e  r igh t f ron t  bu c k e t  s e a t  
alongside  a n o th e r  2 - y e a r -o ld  boy. They w ere  both  r e s t ra in e d  by the  lap  b e lt  webbing of a 
con tinuous  loop, lap /sh o u ld e r  r e s t r a in t  w ith  the  shoulder  s t r a p  ro u te d  behind the ir  backs. 
The b e lt  sy s tem  was s im ila r  to the  driver 's .

The d r iv e r  sa id  t h a t  the  lap b e l t  was posit ioned  low ac ro ss  the  ch ild ren 's  hips and 
snug. T here  was a  3 - in c h - lo n g  fo rce  loading sc a r  a t  the  l a t c h p la te  a d ju s tm e n t  position. 
The webbing was found folded over  i t s e l f  a t  the  point w here  it  passed  through the  f r e e -  
s liding la tc h p la te .  T h e re  was no loading m ark  from the  D-ring.

Inspection  of th e  r ig h t  f ro n t  passenge r  c o m p a r tm e n t  rev ea led  a  dep ressed  a r e a  of 
th e  vinyl padded  in s t ru m e n t  panel,  ju s t  above th e  upper l e f t  c o rn e r  of th e  g love 
c o m p a r tm e n t  door. L ight co lo red  hair was em bedded  in th e  dam aged  vinyl su rfa c e .

Injuries AIS P robab le  Source

L a c e ra t io n  (1/2 inch), r igh t fo rehead 1 In s tru m e n t  panel
A brasion, r igh t  fo rehead 1 In s tru m e n t  panel
Abrasion, r igh t  eyelid 1 In s tru m e n t  panel
C ontusion , low er r ig h t  abdom en 1 Lap be lt
C ontusion , low er  r ig h t  abdom en 1 Lap be lt

This boy was t r e a t e d  and re le a se d  from a  hospita l.

S ea t in g  locu tion : R igh t f ro n t ,  ou tboard  
Sex: \1 
Age: 2
H eight:  37 1/2 inches  
Weight: 25
S e a te d  he ight:  20 inches 
R e s t ra in t  used: Lap be lt  
P roper  use? No

This child  was rid ing  on th e  o u tboard  portion  o f  the  r ig h t  fron t b u c k e t  s e a t ,  
r e s t r a in e d  w ith  a n o th e r  2 -y e a r -o ld  boy under  the  lap  b e lt  w ebbing of a  3 -poin t r e s t r a in t  
sy s tem  with t h e  shou lder  s tra p  webbing ro u te d  behind th e i r  backs. (For d e sc r ip t io n  of 
r e s t r a in t  sy s tem , a d ju s tm e n t ,  and position  c o m p a r tm e n t  ex am in a t io n ,  se e  in fo rm a tion  on 
r ig h t  f ron t  inboard passenger .)

Injuries AIS Probab le  Source

L a c e ra t io n  (5 s t i tc h e s ) ,  1 In s t ru m e n t  panel
r igh t  p a r ie ta l  scalp  

Abrasion, r igh t tem p o ra l  to  1 In s t ru m e n t  panel
r ig h t  z y g o m a t ic
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The tw o sm all boys w ere  im properly  r e s t ra in e d  in th e  r ight f ro n t  b u c k e t  s e a t .  Both 
w ere  s e a te d  under th e  lap  b e lt  with the  shoulder  s t r a p  ro u ted  behind th e i r  backs. T here  
was an  excess ive  am oun t  of webbing b e tw e e n  the  low er o u tboard  an ch o r  and tne  
la tc h p la te ;  e i th e r  the  lap be lt  was positioned  around them  with th is  excess  s lack  or the  
excess  was c ra sh  induced. The boys m ust have  t ra v e le d  fo rw ard  and inboard  se v e ra l  
inches to  m ake the  c o n ta c t  w ith  the  in s t ru m e n t  panel a t  the  po in t docu m en ted  by the  
inves tiga tion . T here  was probably  l i t t l e  r e s t r a in t  p rovided  by th e  lap b e lt  a t  th is  position . 
A la rg e  po r tion  of th e  c rash  energy  a c t in g  on th ese  o c c u p an ts  was p robably  d iss ipa ted  by 
the  in te rb e l t  c o n ta c t  be tw e en  the ir  bodies and the  head s tr ik es  in to  the  deep ly  padded 
in s trum en t  panel. A com parison  be tw een  th e  lap be lt  induced abdom inal bruising of th ese  
boys and those of the  d r iv e r  c le a r ly  show a la rge  d i f fe re n c e  in re s t ra in in g  e f f e c t .

The a bsence  o f  lap b e lt  r e la te d  abdom inal bruising on th e  ou tboard  s e a te d  child  
ind ica te s  th a t  his body probably  loaded the  inboard  s e a te d  child in to  the  b e lt 's  webbing. 
The f a c t  th a t  the  inboard  o ccu p an t  rec e iv e d  abdom ina l bruising to  both  the  r ig h t  and l e f t  
s ide r e in fo rc e  th is  ind ication .

S ea ting  loca tion : Left  r e a r  
Sex: F 
Age: 5
H eight:  44 inches 
Weight: 40
S e a te d  he ight:  22 inches 
R e s t ra in t  used: Lap be lt  (ELR)
P roper  use? Yes

This g irl  was s i t t in g  on th e  r e a r  bench  s e a t ,  r e s t ra in e d  by a lap b e l t  w ith  an 
em e rg en c y  locking r e t r a c to r ,  a  la tc h p la te  in te g ra te d  in to  th e  r e t r a c to r ,  and  a pushbu tton  
re le a s e  type  o f  buckle . T here  was no a p p a re n t  in te r io r  c o m p a r tm e n t  d e fo rm a t io n  nor 
webbing sc a rs  due  to  fo rce  loading o f  th e  lap b e l t .

Injuries AIS P robab le  Source

C ontusion , mid to  low er le f t  abdom en 1 Lap b e lt  and r e t r a c to r
C ontusion , upper  l e f t  thigh 1 Lap b e lt  and r e t r a c t o r
C ontusion , low er r igh t  abdom en 1 Lap be lt
E x tended  period  o f  so reness  in abdom en 0 Lap b e lt

This o c c u p a n t ’s lap b e l t  was probably  pos it ioned  low, ac ro ss  th e  top o f  h e r  hips w ith  
u snug f it  a f fo rd e d  by th e  r e t r a c t o r  tensioning. T h e re  w ere  no a p p a re n t  c o n ta c t  po in ts  
be tw e en  the  o c c u p an t  and  veh ic le  in te r io r  bu t i t  is highly p robab le ,  given the  r e s u l ta n t  
fo rce  lines due  to  ro ta t io n ,  th a t  the  le f t  s ide o f  th e  g irl 's  head  m ade  c o n ta c t  w ith  th e  
veh ic le  in te r io r  s idew all.  H er upper  body probably  h it  he r  low er e x tr e m i t ie s ,  due to  th e  
jackkn ifing  m otion ove r  the  lap b e lt .  This jackkn ife  m otion  is well i l lu s t r a te d  by th e  
r e t r a c t o r  induced con tusions on her  l e f t  upper  tn igh and  low er le f t  abdom en; th ese  
o c c u rre d  as  he r  body folded over  th e  la rge  r e t r a c t o r  assem bly . The angu la r  fo rw ard  
m otion o f  tap, upper. bodyjiUlowed the  upper body c o n ta c t  w ith  th e  lower e x tre n  ties  to  
o c c u r  ove r  the  upper su r fa c e  of h e r  l e f t  leg, p rev e n t in g  th e  h e a d 'an d  neck in juries  seen  in 
s im ilur c ra sh e s  due  to  th e  head 's  t ra v e l  dow nw ard  b e tw e en  th e  lower e x t re m i t ie s .

ji*
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S e a tin g  loca t ion :  R ight re a r  
Sex: F 
Age: 4
H eight:  45 inches  
W eight: 35
S e a te d  he igh t:  22 inches 
R e s t ra in t  used: Lap b e l t  (ELR)
P roper  use? Yes

This child  was r e s t ra in e d  in a  m anner  s im ila r  to  h e r  s e a tm a te  in th e  le f t  r ea r .  There  
was no in te r io r  d e fo rm a t io n  a t  or fo rw ard  o f  this s e a t in g  position.

Injuries AIS P robab le  Source

Large co n tu se d  a re a ,  l e f t  1 Lap b e lt
s ide m id -abdom ina l  a re a  

C ontusion , f ro n t  r ig h t  hip 1 Lap b e l t  and r e t r a c to r
C ontusion , upper  r igh t  th igh, f ron t  1 Lap b e lt  and r e t r a c to r
E x tended  period  of so reness  in abdom en  1 Lap b e l t

The r igh t  r e a r  o c c u p an t 's  b e l t  position  was probab ly  low a c ro ss  he r  hips p r io r  to  the  
c ra sh .  The abdom ina l  con tus ion  was low er on th e  r ig h t  s ide , well below th e  iliac  c re s t .  
The le f t  s ide  con tu s ions  a p p e a r  to  begin  in th e  iliac  c r e s t  a r e a  b u t  ex te n d  upw ard  in to  the 
side abdom ina l a re a .  This riding up o f  th e  b e l t  p robab ly  o c c u rre d  due to  th e  la te ra l  
a c c e le r a t io n  fo llowing the  in it ia l  im p a c t .  T he  l e f t  s ide  o f  th e  lap b e l t  would have  been 
loaded as  th e  upper body r o ta t e d  fo rw ard  and  tow ard  th e  le f t ,  thus a llow ing th e  b e lt  to  
r ise  over  th e  long iliac  c r e s t  in to  an a r e a  o f  less  re s is ta n c e .

The jackkn if ing  m otion  ove r  the  lap b e l t  is a lso  well i l lu s t r a te d  by th is  o c c u p a n t ’s 
con tus ion  p a t t e rn .  Again, th e  m a tc h in g  con tus ions  due to  folding ove r  the  r e t r a c to r  
a ssem bly  a^e p re s e n t ,  th is  t im e  on th e  v ic t im 's  r igh t  side. T he  r e s u l ta n t  o c c u p an t  t ra v e l ,  
due to  fo rc e  line and veh ic le  ro ta t io n ,  was fo rw ard  and  to  th e  le f t .  This m otion  allow ed 
h e r  low er e x t r e m i t i e s  to  cushion th e  upper  body c o n ta c t  and p rev e n t  th e  neck 
hyperf lex ion  th a t  o c c u rre d  to  o th e r  ch ild ren  in th is  s tudy  when th e i r  heads w ent fa r  down 
b e tw e e n  th e i r  legs.



CASE 12 (FTW -85-H-OR17)

C ase  veh ic le :  1984 C hev ro le t  C ava lie r ,  2-door
C ase  veh ic le  w eight:  2,920 pounds
C ase  veh ic le  D e lta  V: 21 mph



Circumstances

A 1984 C h e v ro le t  C a v a l ie r  s t ru c k ,  l e f t  f ron t  co rn e r  f i r s t ,  th e  l e f t  lead ing  dual t i r e  
a ssem b ly  o f  a  4 2 - fo o t  dum p t r a i le r  be ing  pulled  by a  1979 Ford s e m i- t ru c k .  The 
C h e v ro le t 's  l e f t  f ro n ta l  s t r u c tu r e  was s u b s ta n t ia l ly  dam aged , w ith  r e a rw a rd  d isp la c em e n t  
d ep th s  r e a c h in g  20 inches. The t r a i le r  un i t  re c e iv e d  only m inor d a m a g e  and was not 
d isabled.

This a c c id e n t  r e su l te d  in m o d e ra te  in juries  to  th e  C h e v ro le t  d r ive r ,  a  15-year-o ld  
girl  w ear ing  a lap /sh o u ld e r  be l t ;  m inor in juries  to  the  r igh t  f ron t  passenger ,  a  54 -year-o ld  
man w ear ing  a lap /shou lde r  b e l t ;  and m o d e ra te  to  se rious  in juries  to  the  le f t  r e a r  
passenger , a 74 -v ea r-o ld  w om an w earing  a  lap  b e l t .  Both the  d r iv e r  and th e  le f t  r e a r  
passen g e r  req u ired  e m e rg e n c y  aid  and t r a n s p o r ta t io n  to  a  hospita l.  The d r iv e r  of the  
t ru ck  c o m b in a tio n  un it  was not injured.

R e s t r a in t  and  Injury

S ea ting  loca t ion :  D river
Age: 15
H eight: 5 f e e t  1 inch
Weight: 125
R e s t ra in t  used: L ap /shou lder  b e l t  (ELR)
P roper  use? No

This g irl  was w ear ing  the  a va ilab le  3 -po in t ,  con tinuous  loop, lap /sh o u ld e r  b e l t  w ith  a 
v eh ic le  m otion  se n s i t iv e  ELR, a c inch ing  type  of l a t c h p la te ,  and a p u sh bu tton  re le a se  type  
o f  buck le  a t t a c h e d  to  a f lex ib le  s ta lk .  A w indow shade ty p e  o f  tens ion  re l ie f  dev ice  was 
a lso  in co rp o ra te d  in to  the  sy s tem . T h e re  was a webbing  s c a r ,  f rom  fo rc e  loading of the  
c inch ing  la tc h p la te ,  35 inches  above  th e  low er o u tb o ard  ancho r.  Also found was an  
8 - in c h - lo n g  a r e a  o f  vinyl t r a n s fe r  o n to  th e  shou lder  s t r a p  webbing  from the  upper 
o u tboard  s e a tb a c k .  A m atch in g  a r e a  of vinyl a b ra s ion  was n o ted  on th e  s e a tb a c k  cushion. 
T here  w e re  no webbing s c a r s  a t t r ib u t e d  to  the  B p i l la r -m o u n te d  D-ring.

The e x t r e m e  le f t  o u tb o ard  in s t ru m e n t  pane l  was d isp laced  re a rw a rd  by 
a p p ro x im a te ly  2 inches. The s te e r in g  w heel r im  was d isp laced  fo rw ard  a b o u t  2 1/2 inches 
a t  9, 10, and 11 o 'c lock . The lo w erm o s t  edge  o f  th e  in s t ru m e n t  pane l  was mildly 
d e fo rm ed ,  and  fab r ic  s c u f f s  w ere  found a t  th e  l e f t  and  r ig h t  o f  th e  in s t ru m e n t  panel. A 
p la s t ic  a ir  d u c t ,  lo c a te d  under th e  in s t ru m e n t  p ane l  ju s t  to  th e  l e f t  o f  th e  s te e r in g  
co lum n, was s h a t t e r e d  and  d isp laced  fo rw ard . This a i r  d u c t  was lo c a te d  d i re c t ly  fo rw ard  
o f  th e  l e f t  s ide fab r ic  s c u ff .  T he  s e a tb a c k  was d e fo rm e d  fo rw ard  a p p ro x im a te ly  10 to  
12 inches a t  th e  top.



Injuries AIS Probab le  Source

D eep ab ras ion  w ith  tw o  a re a s  of 2 Lower in s t ru m e n t  panel
avulsions, l e f t  knee

Righ t ank le  spra in 1 Foot con tro ls
R igh t ankle  contusion 1 Foot con tro ls
Contusion , abdom ina l  m uscle  wall, 1 Lap be lt

lower l e f t  q u a d ra n t
C ontusion , low er s te rn u m 1 S tee r in g  a ssem bly /shou lder  

r e s t r a in t
C ontusion , low er r ig h t  c h e s t 1 S tee r in g  w heel/shou lder  

r e s t r a in t
C ontusion , below le f t  c lav ic le 1 Shoulder s t r a p
D is loca ted  f ro n t  t e e th 1 S tee r in g  assem bly
Abrasion, r igh t  knee 1 Lower in s t ru m e n t  panel
Contusion , p o s te r io r  upper  l e f t  a rm 1 S ea tb ack  cushion
Contusion , p o s te r io r  upper  r igh t  arm 1 Sea tback  cushion

The g ir l  was t r e a te d  and re le a se d  a t  a  hosp ita l  bu t  requ ired  th e  use o f  c ru tc h e s  for 
10 days.

A rev iew  o f  this g irl 's  in juries , the  a p p a re n t  c o n ta c t  po in ts  w ith in  th e  vehic le , and 
th e  r e s t r a in t  webbing s c a rs  seem  to  in d ica te  th a t  th e  shoulder  s t r a p  provided l i t t l e  or no 
r e s t r ic t io n  to  upper body m o v em en t.  A D-ring load m ark  should have been  p re se n t  in this 
type  of im p a c t  if  th e  upper  body's fo rw ard  m ovem en t loaded th e  webbing a t  im p a c t .  The 
shoulder  s t r a p  was probab ly  excess ively  slack; possibly this s lackness  was p re se n t  because  
she s e t  the  "windowshade" tension  re l ie f  in co rrec t ly .  This o c c u p an t  should no t have m ade 
the  s e v e re ,  r im -d e fo rm in g ,  im p a c t  with the  s te e r in g  assem bly  w ith  a  p roper ly  ad jus ted  
r e s t r a in t  sy s tem . The vinyl t r a n s fe r  from  the  s e a tb a c k  on to  the  shoulder s t r a p  probably  
o c c u rre d  as the  s e a tb a c k  t r a v e le d  fo rw ard , due to  loading from  th e  le f t  r e a r  passenger  
and due to  d is to r t io n  of the  veh ic le 's  f loorpan. This loading probably  took p lace  just as  
the  d r iv e r  was s tr ik ing  th e  s te e r in g  assem bly.

This d r iv e r  said th a t  th e  lap  b e lt  was worn ac ro ss  her  abdom en and  th a t  it  was 
ad ju s ted  som ew here  b e tw e e n  loose and snug. This type  of a d ju s tm e n t  would also 
in troduce  s lack  in to  th e  shou lder  s t r a p  as  the  low er b e l t  sy s tem  tra v e le d  through  the  
c inching  la tc h p la te  under load.

S ea t in g  loca t ion :  R igh t f ron t  
Sex: M 
Age: 44
H eigh t:  6 f e e t  2 inches  
W eight: 225
R e s t ra in t  used: L ap /shou lder  b e lt  
P rope r  use? Yes

This m an  was w ear ing  a lap /shou lder  b e l t  s im ila r  to  th e  driver 's .  T h e re  was a 
webbing s c a r  from  fo rc e  loading o f  the  la tc h p la te  33 inches above the  low er ou tboard  
anchor.  A second  ab ras ion  o f  th e  webbing fab r ic ,  75 to  78 inches above  th e  lower 
o u tboard  anchor,  was a t t r ib u t e d  to  webbing t ra v e l  th rough th e  B p i l la r -m o u n ted  D -ring . 
The s e a t  was ad ju s ted  on i ts  t ra c k  a t  5 1/2 inches from th e  fo rw ard m o st  position  and
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1 1/2 inches from  i ts  e x t r e m e  re a r .  T h e re  was no d e fo rm a t io n  o f  th e  s e a t  assem bly . 
Inspection  o f  th e  fo rw ard  c o m p a r tm e n t  a re a  a t  this position  rev e a le d  a  d is to r te d  a r e a  of 
the  g love c o m p a r tm e n t :  th e  c o m p a r tm e n t  door was b e n t  fo rw ard  a t  th e  c e n t e r  of i ts  
low er edge, and the  la tc h in g  m echan ism  was broken.

Injuries

C ontusion , c h e s t  wall 
C ontusion , l e f t  knee 
A brasion, l e f t  w rist  
Contusion , r ig h t  knee  
C ontusion , low er r ig h t  abdom en  
C erv ica l  s t r a in

AIS P robab le  Source

Shoulder b e l t  
In s t ru m e n t  pane l 
In s t ru m e n t  pane l 
In s t ru m e n t  panel 
Lap b e lt
T ra n s m i t te d  fo rces

This man re fu sed  e m e rg e n c y  t r e a tm e n t  a t  the  a c c id e n t  sc en e  and t r a n s p o r t  by am bu lance .  
He la te r  sought t r e a tm e n t  a t  a hosp ita l,  w here  he was re le a se d  a f t e r  be ing  checked .

He a p p a re n tly  m oved fo rw ard  su ff ic ie n t ly  w ith in  his lap /sh o u ld e r  b e l t  for knee 
c o n ta c t  with th e  in s t ru m e n t  panel. He said the  lap  b e l t  was a c ro ss  his abdom en  bu t did 
not say  w h e th e r  the  sy s tem  was snug. F o rc e  loading m arks  on th e  w ebbir n d ic a te  th a t  
r e s t r a in t  was prov ided  to  b o th  his upper  and low er body. C onsidering  th e  im p a c t  se v e r i ty ,  
the  occu p an t 's  la rg e  body s ize ,  and  the  in te r io r  c o m p a r tm e n t  d im ensions  o f  th e  c a se  
veh ic le , it s eem s th a t  th e  r e s t r a in t  sy s tem  p e r fo rm e d  very  well and  was p robab ly  ad ju s ted  
well.

S ea t in g  loca tion : L e f t  r e a r  
Sex: F 
Age: 74
Height:  5 f e e t  6 inches  
Weight: 184
R e s t ra in t  used: Lap b e l t  (ALR)
Proper use? Yes

This w om an was w ea r in g  a  lap  b e l t  w ith  an a u to m a t ic  locking r e t r a c t o r ,  se w n - in  
la tc h p la te ,  and a p u sh bu tton  r e le a s e  ty p e  o f  buck le  a t t a c h e d  to  a  sh o r t  len g th  of webbing 
m a te r ia l .  The up p e rm o s t  s u r f a c e  o f  th e  d r ive r 's  s e a tb a c k ,  d i re c t ly  in f ro n t  o f  th is  woman, 
was p e rm a n e n t ly  d e fo rm e d  fo rw ard  by s e v e ra l  inches, and th e  low er s u r f a c e  o f  the  
s e a tb a c k  was pushed inward.

Injuries

C losed  head  injury, concussion  
D eep (3 inch) la c e ra t io n ,  r igh t  
. fo re h e a d
Major c o n tu s io n /ab ras io n ,  l e f t  hip 
Major con tusion , r ig h t  s ide  of f a c e  
L a c e ra t io n ,  l e f t  fo re a rm  

j j e r a t i o n ,  r igh t  fo re a rm  
J.ohtu^ion, r ig h t  low er c h e s t  
fbof-laoeration
Lower l e f t  abdom ina l  con tus ion  
C ontusion , r ig h t  m edia l  knee  and  below 
C ontusion , r ig h t  m id -abdom en

AIS

2
2

2
2

P robab le  S ource

T ra n s m i t te d  fo rces  
C o n ta c t  w ith  low er e x tr e m i ty

L ef t  in te r io r  s idew all 
C o n ta c t  w ith  low er e x t r e m i ty  
S u r fa c e  o f  d r iv e r  s e a tb a c k  
S u r fa c e  o f  d r iv e r  s e a tb a c k  
C o n ta c t  w ith  low er e x t r e m i ty  
Unknown 
Lap b e l t  
H ead c o n ta c t  
Lap b e l t



This wom an was hosp ita l ized  for 1 day. T here  was no m ention  on the  em erg en cy  
t r e a tm e n t  fo rm s nor the  hosp ita l  reco rds  ind ica ting  th e  use of a s e a t  be lt .

A lthough this wom an desc r ibed  her lap b e lt  a s  being positioned  "across  her 
abdom en,"  pho tographs  of th e  b e l t  induced con tusion  show th a t  the  b e l t  was positioned  
below the  iliac  c re s t .  The b e l t  tension, as s ta t e d  by the  o c c u p an t ,  was so m ew here  
b e tw e en  loose and snug.

In riding down the  im p a c t  fo rces , th is  o ccu p an t  jackkn ifed  violently . H er head 
injury was probably  brought abou t  by v io len t c o n ta c t  w ith  her  own r igh t leg. This c o n ta c t  
probably  was in tens if ied  by th e  con tinu ing  t ra v e l  into the  sem i-r ig id  r e a r  su r fa c e  of the  
d r ive r 's  s e a t .  The in te r io r  d im ensions o f  the  le f t  r e a r  passenger  c o m p a r tm e n t  w ere  not 
g r e a t  enough, even with the  d river 's  s e a t  ad ju s ted  fully forw ard , to  avoid a c o n ta c t  by a 
person of her s ize . The fo rw ard  d isp la c em e n t  o f  the d river 's  s e a tb a c k  is ev idence  of th a t  
c o n ta c t .

It is d i f f ic u l t  to  a ssess  the  p robab il it ie s  of injury if  this wom an had not been 
re s t ra in e d .  T here  w ere  no a p p a re n t  in te rn a l  injuries resu l t ing  from  the  lap be lt .  
However, her  head injury due to  the  jackkn ifing  m otion would probably  no t have occu rred  
w ithou t the  lap be lt .  If the  lap  b e lt  had not r e s t ra in e d  the  low er body, a fo rce  d issipation  
would have  o c c u rre d  over  her  face ,  to rso , and knees. T here  would also have been 
add it iona l  fo rw ard  fo rces  p laced  on the  s e a tb a c k ,  probably  increas ing  the  s e v e r i ty  of 
in juries  su s ta ined  by th e  d r ive r .  In short ,  th e  r e a r  o ccupan t ,  if unbe lted ,  m ight have 
sus ta ined  less se v e re  injuries  a t  the  expense  of the  driver.

Of course , the  risk o f  loading th e  d r iver  would be e l im in a te d  if th e  r e a r  occupan t  
w ere  lap /shou lders  b e lted ,  a s  would the  o c c u rre n c e  o f  her  se v e ra l  head and fac ia l  injuries 
due to  jackkn ifing  ove r  the  lap  belt .



CASE 13 (SEA-85-H-OR9.nl

C a se  vehic le :
C ase  veh ic le  w eight:  
C ase  veh ic le  D e lta  V:
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CASE 13 (SEA-85-H-OR2Q)

C a se  vehicle:
Case  vehic le  weight:  
Case  vehicle  Del ta  V:

1978 Buick E s t a t e  s t a t io n  wagon



Circumstances

A 1978 Buick E s t a t e  s t a t io n  wagon was s t ru c k  in the  front ,  s l ight ly  l e f t  o f  c e n t e r ,  by 
the  l e f t  f ron t  co rne r  of  a  1963 C h e v ro le t  van. The Buick was occupied  by a  l ap / shou lder  
be l t e d  3 6 - y e a r -o l d  f em a le  dr iver ,  a lap be l t ed  5 - y e a r - o l d  boy a t  c e n t e r  f ront ,  a
6 - y e a r - o l d  boy wearing a  l ap / shou lder  be l t  a t  r igh t  f ron t ,  end two  4 - y e a r - o l d  girls  s e a t e d  
in the  l e f t  and r ight  r e a r  s ea t s ,  r e s t r a in ed  by lap bel ts .  The  fo rce  of  this  head-on  coll is ion 
des troyed  th e  f ron t  s t r u c tu r e s  of  bo th  vehicles .

This a c c id e n t  r e s u l t e d  in m o d e r a t e  injur ies to  the  Buick dr ive r ,  ser ious injury to  the  
lap b e l t ed  boy in the  c e n t e r  f ron t ,  and minor  to  m o d era te  injur ies to  the  ch i ld ren  s e a t e d  
r igh t  f ron t ,  l e f t  rea r ,  and r ight  r ea r .  The un res t ra ined  1 9 - y e a r -o l d  man dr iving the  van, 
who had fal len to  the  f loor  be fo re  the  im pac t ,  r ece ived  mult iple  f r a c tu r e s  of  his l e f t  leg 
and requ i red  ex tens ive  m ed ica l  ca re .

R e s t r a i n t  and  Injury

Sea t ing  loca t ion:  Driver  
Sex: F 
Age: 36
Height :  5 f e e t  2 inches 
Weight:  155
S e a te d  height :  33 inches
R e s t r a in t  used: Lap /shou lder  be l t
P rope r  use? Possible s lack in shoulder  be l t

This d r ive r  was wear in g  a 3-point ,  cont inuous loop, l ap / shou ld er  be l t  t h a t  
i nco rpora ted  an e m e r g e n c y  locking r e t r a c t o r ,  c inching type  of  l a t c h p la t e ,  and a 
pushbut ton  re l e a se  type  of  buckle  m oun ted  to a f lexible  pl as t ic  s ta lk .  A windowshade 
type  of  tension re l i e f  dev ic e  also was inco rpo ra te d  into this  r e s t r a i n t  sys tem .

The S a f e ty  Board inves t ig a t io n  did not  no te  loading m arks  on th e  sys tem  webbing a t  
this  posit ion.  The A pi llar ,  i n s t ru m e n t  panel ,  and  s t e e r in g  assem bly  w e re  displaced  
s e v e r a l  inches r ea rw a rd .  The s t e e r in g  co lum n was broken,  and the  hub and wheel  were 
di splaced se v e r a l  inches ou tboard .  The A pi llar ,  d e fo rm ed  r e a r w a r d  ap p ro x im a te ly  
6 inches a t  i ts  base,  had hair  e m bedded  a round a  t r im mounting s c re w  l o c a t e d  on its 
in te r io r  side.  The dr iver ' s  por t ion  of  the  sp l i t  bench  s e a t  was found a t  i ts  e x t r e m e  
fo rw ard  a d ju s tm e n t  on a  7 - inc h  t rack .

The d r ive r  r e l a t e d  t h a t  he r  lap be l t  was posi t ioned  low across  her  hips with "snug" 
t ens ion,  but  could no t  give  i n fo rm a t ion  concern ing  the  a d ju s tm e n t  or  pos i t ioning of  he r  
shoulder  s t r ap .
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Injur ies AIS Probable  Source

Closed  head injury wi th  unspeci f ied 
loss of  consciousness

2 A pi l lar

Major  contus ions ,  r igh t  and l e f t  eyes 2 S tee r ing  r im and A pi llar
L a c e ra t ions  with e m bedded  glass,  sca lp 1 Windshield
L acera t ion ,  fo rehead 1 Stee r ing  r im or  A pi llar
Contus ion  (10-cm d ia m e te r ) ,  ches t 2 S tee r ing  a ssembly
Contusion,  r igh t  fo re a rm 1 S tee r ing  a ssem bly
Contusion,  l e f t  f o r e a rm 1 S tee r ing  a ssembly
Contusion,  l e f t  shoulde r 1 In te r io r  s idewall
L acera t ion ,  lower  r igh t  leg 1 Below in s t rum en t  panel

This  woman was t r e a t e d  a t  a  local  hospi ta l  and re leased  a f t e r  s e v e ra l  hours of  obse rva t io n  
requ i red  for the  head injury.  She requ i red  followup c a re  by her  pe rsona l  doc to r ,  but  fully 
r e c o v e r e d  from al l  injuries.

The  dr iver 's  l ap / shou lde r  b e l t  did not  p r e v e n t  upper  body c o n t a c t  with the  vehicle  
in te r io r ,  due to the  dr iver 's  f ro n t a l  c o m p a r t m e n t  r ea r w a r d  d i sp lacem en t .  When the  
d i s t a n c e  of  he r  head  t r a v e l  into the  A pi l l ar  is cons ide red ,  it  appe a r s  t h a t  t h e r e  was 
excess  s lack in the  shou lder  be l t ,  possibly due to  the  "windowshade" device .  The  absenc e  
of  pelvic ,  fem ur ,  and  knee  injur ies  ( f rom the  co l l apsed  in s t ru m e n t  panel)  ind ica te s  t h a t  
some am o u n t  of  r e s t r a i n t  was  provided  by the  lap be l t  por t ion  of  the  sy s te m .  The use of  
the  r e s t r a i n t  sys tem  probab ly  p re v e n te d  a m ore  s e v e r e  level  of  injuries.

Sea t ing  loca t ion :  C e n t e r  f ron t  
Sex:  M 
Age: 5 1/2 
Height :  40 inches 
Weight : 52
S e a te d  heigh t :  23 inches 
R e s t ra in t  used:  Lap b e l t  ( s ta t ic )
P roper  use? Probably

This  child was wea r ing  a s t a t i c  lap be l t  a t  the  t im e  of  t h e  coll is ion. It h a J  a 
pushbut ton  r e l e a s e  t y p e  o f  buc k le  m ounted  to  a 6 1 /2 - in c h  leng th  o f  webbing w lich 
e n t e r e d  th e  s e a t ing  a r e a  th rough th e  lower  s e a t  cushion,  and  a c inch ing type  of  l a t c h p la t e  
ad jus tab le  on a  43 - in c h  l eng th  of  webbing.

The  top fro it s u r f a c e  of  t h e  cush ioned in s t rum e n t  panel ,  jus t  to  the  l e f t  of  this  
posi t ion 's  a p p ro x im a te  longi tudina l  c e n t e r ,  was inden ted.  The  e n t i r e  in s t ru m e n t  panel  
fo rw ard  of  this  pos i t ion  was pushed  r e a r w a r d  due  to  compression  of  the  f ron ta l  s t r u c tu r e .

A iKl) m
l o w .a r tV e  d- jw 
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Injur ies AIS Probable  Source

Le F o r t  III maxi l la  f r a c tu r e 4 Ins t rum en t  panel
Le F o r t  II f r a c tu r e 3 Ins t rum en t  panel
F r a c t u r e d  nose 1 Ins t rum en t  panel
Basi lar  skull f r a c tu r e 4 Ins t rum en t  pane l

with ce rebrosp ina l  fluid leak 
L acera t ion  to  fo rehead 1 Ins t rumen t  panel
Minor contusion,  f ac e 2 Ins t rum en t  pane l

This child spen t  9 days in the  hospi ta l .

The ev idence  p r e se n ted  by this  child's injur ies and the  vehicle  i n te r io r  d a m a g e  in his 
vicin i ty  suggest s  t h a t  the  major  d e c e l e r a t io n  took p lace  as his head hi t the  in s t rum en t  
panel ,  with l i t t l e  d e c e l e ra t io n  occur r ing  a t  the  lap be l t  level . If he had not  been  wearing 
the  lap be l t ,  he would have sus ta ined  a t  l ea s t  m o d e r a te  injuries,  s ince his body would have 
been throw n into the  in s t rum en t  panel .  However ,  the  severe  head and f ac e  injur ies  th a t  
he in f ac t  sus ta ined  were  due to t h e  jackknif ing ac t ion  induced by th e  lap be l t ,  t h a t  
a c c e l e r a t e d  his f a c e  into i n s t rum e n t  panel  and c o n c e n t r a t e d  much of  the  fo rces  on this  
small  p a r t  of  his body.

It is useful  to  c o m p a r e  the  e xpe r ienc e  of  this small  chi ld s e a t e d  c e n t e r  f ron t ,  lap 
be l t ed ,  in a  De l ta  V 28.9 mph c ra s h  inside a 4 ,500-pound  la rge  c a r ,  with the  e x p e r i en c e  of  
the  smal l  child  s e a t e d  c e n t e r  f ron t ,  un res t ra ined ,  in a D e l ta  V 28.6 mph c ra sh  inside a 
4 ,000-pound  l a rge  c a r  (Case 34). The  un res t ra ined  chi ld rode down the  c ra sh  fo rces  by 
dece le ra t ing aga in s t  the  in s t ru m e n t  panel  with much of  her  body; she  sus ta ined  only 
m o d e r a t e  injur ies to  he r  vu lnerable  head ,  a l though  she sus ta ined  AIS 2 and 3 leve l  injur ies 
to  her  l e f t  leg. The  smal l  boy, on the  o th e r  hand, lap bel t ed ,  sus ta ined  one AIS 2 level 
injury, one AIS 3 leve .  injury, and two  AiS 4 level  injur ies,  a ll  to  his face  and  head.

All things cons idered ,  the  S a fe ty  Board conc ludes  t h a t  this boy would l ikely have  
been  b e t t e r  o f f  u n res t ra ined  in this  c rash  than  wear ing  a lap be l t  with no upper  to rso 
r e s t r a in t .  If he could have  been  r e s t r a in e d  in a  lap / shou lder  be l t  (not  ava i l ab le  a t  the  
c e n t e r  f ront  posit ion),  he probably  would have rec  ived only minor  abras ions  a nd /o r  
contus ions.  Com pare ,  fo r  example,  the  injur ies sus ta ined  by the  boy of  s im i la r  s ize  s e a t e d  
nex t  to  him with a  lap / shou lder  be l t ;  minor  be l t  ab ras ions  and an  AIS 1 (minor)  bump on 
his head.

Sea t ing  loca t ion:  Right  f ront  
Sex; M 
Age:  6
Height :  44 inches 
Weight : 40
S e a te d  height :  24 1/2 inches 
R es t ra in t  used:  Lap/ shou lder  be l t  
P rope r  use? Yes

This child was wear ing  a  lap / shou lder  be l t  s im i la r  to the  dr iver 's.  The re  was no 
ev id ence  of  fo rce  loading sc a r s  r ec o v e red  during the  S a fe ty  Board inves t iga t ion  and no 
in te r io r  c o m p a r t m e n t  d i s to r t ion  was no ted.  The s e a t  was found ad jus ted  to  3 inches from 
e x t r e m e  forward on a 7 - inch  t rack .
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Injur ies AIS Probable  Source

Minor l ac e ra t ions  a t  ha ir l ine I Broken glass
Abrasion,  r igh t  shoulder 1 Shoulder  s t r a p
Abrasion, across  abdomen I Lap be l t
Small  bump on head 1 In te r io r  s idewall

This  passenger  was t r e a t e d  and r e leased  a t  a  local  c linic  with a no te  a t  di smissal  to  
c o n t a c t  the doc to r  if any  abdomina l  c om p l ic a t ions  developed.  No c om pl ic a t ions  were 
found during a followup in te rv iew 3 months  a f t e r  the  crash.

Sea t ing  loca t ion:  L e f t  r ea r  
Sex: F 
Age:  4
Height :  41 inches 
Weight:  40
S e a te d  height :  23 inches 
R e s t r a in t  used: Lap be l t  (ALR)
Proper  use? Yes

This  girl  was r e s t r a ined  by a lap be l t  with an a u t o m a t i c  locking  r e t r a c t o r ,  a 
l a t c h p la t e  sewn in to the  end of  a 35 - inch  leng th  of  r e t r a c t a b l e  webbing,  and a pushbu t ton  
re l e a se  type of  buck le  a t t a c h e d  to  an 8 - inc h  length of  webbing. Both the  l a t c h p l a t e  
webbing and the  buckle  webbing e n t e r e d  th e  s e a t ing  a r e a  th rough the  junc t io n  o f  the  
uppe r  and lower s e a t  cushions.  T he re  was no ev idence  o f  r e s t r a i n t  use no ted  from the  
webbing sys tem  or  hardware .

The s e a tb a c k  cushion was di sp laced  fo rw ard  a p p rox im a te ly  6 inches by c a rg o  within 
the  r e a r  a r e a  of  the  s t a t io n  wagon. No o t h e r  c o m p a r t m e n t  d e fo rm a t io n  was noted .  No 
e s t i m a t e  of  be l t  a d ju s tm e n t  was avai lable .

Injur ies

Lower abdomina l  contusion  
Lower back s t r a in  
Small  l ace ra t ion ,  l e f t  cheek

AIS Probable  Source

1 Lap be l t
1 Lap be l t
1 Broken glass

The child was t r e a t e d  and  re leased  a t  an a r e a  chi ldren 's  hospita l,  
developed.

No c o m p l ic a t ions

This child and the  l i t t l e  girl  on the  r ight  of  the  r e a r  s e a t  probably  b e n e f i t e d  
t rem endous ly  from the  e x t r a  wide and  f i rm lower  s e a t  cushion insta l led in t h e  full s ize  
s t a t i o n .w a g o n .  Although they  probably  jackkn i fed  severe ly  abou t  the  l apbe l t ,  t h e  f i rm 
s e a t  would not  a llow the  submarin ing U k ^ y  with an  unsupport ed lower  s e a t  cushion.  Also, 
the  wUEfcur face  o f  the  cushion a l low e d  "the. downward  a c c e l e r a t i o n ,  a round  th e  lap bel t ,  

.. to  be  a j ^ p a t e d  Into the  cushion r a t h e r  than  hurling the  girls '  heads  and necks  downw ard  
beiweiff l^hen* knees  into t h e ' a r e a  in f r o n t  of  the i r  s ea t .  The sy s te m  ancho r  points  being 
.well beloto- and%ehintf  t h e  s e a t  cushion ju n c t io n ,k e p t  the  b e l t  low on the  girls '  hips; t h e  
a u t o m a t i c  locking r e t r a c t o r  m a in ta ine d  "snug" tension.
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Sea t ing  locat ion:  Right  r ea r  
Sex: F 
Age: 4
Height :  40 inches 
Weight : 60
S e a te d  height :  23 inches 
R e s t r a in t  used: Lap be l t  (ALR)
Proper  use? Yes

This child was r e s t r a ined  by a  lap be l t  s imi la r  to the  one a t  the  l e f t  r ea r .  No 
ev idence  of  r e s t r a i n t  use was rec o v e red  from the  be l t  sys tem . The girl  was repo r ted ly  
wearing the  lap be l t  low across  her  hips. No in te r io r  c o m p a r tm e n t  d e fo r m a t io n  was noted  
a t  this  posit ion.

Injur ies AIS Probable  Source

Abdominal  ab ras ions  1 Lap be l t

This chi ld was t r e a t e d  and re leased  a t  a loca l  c linic.  The d o c to r  spec i f ic a l ly  no ted  th a t  
t h e r e  was no ev id ence  o f  abdomina l  injury but  cau t ioned  to wa tch  for  l a t e r  ev idence  of  
i n te rna l  injury. A followup in te rv iew  3 mon ths  a f t e r  the  a c c i d e n t  revea le d  no 
compl ica t io ns  of  the  injury.

(See c o m m e n t s  on th e  l e f t  r e a r  posit ion,  above.)



CASE 14 (ATL-85-H-OR19)

C a s e  vehicle:
C a se  vehic le  weight:  
C a s e  vehic le  Del ta  V:

*  W  '*• ^  * ■ 1 B r « v  *______  •  **, <4r '  ** r— /* /• •

1975 Oldsmobile  Cu t l ass  
3,964 pounds 
11.9 mph

o Os sc '/ckuLc,



Circumstances

A 1975 Oldsmobile  Cu t l ass  s t r uck ,  c e n t e r  f ron t ,  the  r ight  f ront  co rne r  o f a 1985 
Mitsubishi  St a r ion  tu rn ing  in f ron t  of  the  Cut las s .  The Cut lass  was dr iven by an 
u n r e s t r a in e d  2 3 - y e a r - o l d  woman;  4 - y e a r - o l d  twins occup ied  the  l e f t  r e a r  and c e n te r  r e a r  
s e a t in g  posi t ions, bo th  r e s t r a in e d  by lap be l ts .  Both vehic les  rece iv ed  f ront  s t r u c t u r a l  
d a m a g e  which n e c e s s i t a t e d  tow a w a y  rem oval .

This coll is ion resu l ted  in minor  injur ies  to  the  Cut las s  dr iver  and minor  injur ies to 
the  lap b e l t e d  4 - y e a r - o l d  r e a r  s e a t  occupan t s .  The  u n res t ra ined  d r ive r  of  the  Mitsubishi 
su s ta ined  minor  to m o d e r a te  injuries.

R e s t r a i n t  and  Injury

Sea t ing  locat ion :  Driver  
Sex: F 
Age: 23
Height :  5 f e e t  4 inches 
Weight :  115 
R e s t r a i n t  used:  None 
P rope r  use? NA

This  d r ive r  was no t  wearing t h e  l ap /shou lder  be l t  a t  her  s ea t in g  posit ion. T h e re  was 
no in te r io r  c o m p a r t m e n t  compression .  The e n t i r e  s t e e r in g  assembly  was d isp laced  
a p p ro x im a te ly  1 inch toward  the  le f t .

Injur ies AIS Probable  Source

Contus ion ,  upper  fo rehead 1 A pi llar
Contusion,  r igh t  jaw 1 Stee r ing  wheel  rim
Abrasion,  minor  avuls ion,  r igh t  hip 1 S tee r ing  whee l  rim
Contus ion ,  l e f t  knee 1 Ins t rumen t  panel

The wom an  did not  seek  m ed ica l  a t t e n t i o n  on tne  day  o f  the  acc iden t ,  but  visi ted a local  
c l inic  a p p ro x im a te ly  2 weeks  la t e r .  No followup c a r e  was requ i red  and no loss of  work 
r esu l ted .

Had she been  wearing the  ava i l ab le  lap / shou lder  be l t ,  p roper ly  rou ted  and tensioned,  
she probably  would not  have m ade  th e  c o n ta c t s  wi th  the  vehic le  in ter io r .  Cons ider ing the  
low De l ta  V, she  probably could have  d e c e l e r a t e d  into the  r e s t r a i n t  webbing wi thou t  
injury.
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S e a t ing  loca t ion:  L e f t  r e a r  
Sex:  M 
Age: 4
Height :  41 inches 
Weight :  39
S e a te d  heigh t :  20 inches 
R e s t r a in t  used:  Lap be l t  (ALR)
Proper  use? Yes

This  boy was wear in g  a lap  be l t  with an  ALR, a l a t c h p la t e  sewn in to the  r e t r a c t o r  
webbing,  and a pushbut ton  r e l e a s e  type  of  buckle  a t t a c h e d  to  a  short  leng th of  webbing. 
Both t h e  l a t c h p la t e  webbing and the  buckle  webbing e n t e r e d  th e  sea t ing  a r e a  by passing 
b e tw e e n  the junct ion  of t h e  upper  and lower  s e a t  cushions.

Injur ies AIS Probable  Source

Contus ion ,  c e n t e r  fo rehead  1 Lower e x t r e m i t i e s

The  inves t iga t ing  pol ice  o f f i c e r ' s  r e p o r t  ind ica tes  t h a t  this  passenger  r ec e ive d  a 
visible injury but  did not  requ i re  e m e r g e n c y  t r a n spo r t  f rom th e  a c c id e n t  scene .  The  
child's m o th e r  said no medica l  a t t e n t i o n  was sought  unt il  a p p ro x im a te ly  2 weeks  a f t e r  the  
c rash .  T h a t  visi t  was due  to  c oncern  abou t  the  fo rehead  contus ion.  Fol lowup 
inves t iga t ion  r ev e a le d  no co m p l ic a t io n s  of  t h e  injury.

The  lap be l t  worn by this  l i t t l e  boy r e s t r a in ed  his fo rward  m o v em e n t  w i thou t  
com pl ica t ions .  However ,  the  boy's l ack  of  injury— be l t  induced o r  o t h e r w i s e - - i s  not  
supris ing,  given the  low D e l ta  V in this  case .  If t h e  boy had been  un res t ra ined ,  he would 
likely have  moved fo rw ard  into the  r e a r  s u r f a c e  o f  the  s e a t b a c k  and  it would not  be  
e x p e c t e d  to s e e  a g r e a t  d i f f e r e n c e  in t h e  leve l  of  his injur ies in t h a t  c a se  from those  he in 
f a c t  exper ienced .  The  v e r t i c a l  d i r e c t i o n  o f  the  fo rce  line should no t  be e x p e c t e d  to 
launch  him up and over  t h e  Dack of  t h e  f ron t  s e a t s ,  even  if t h e  Del ta  V had been  much 
g r e u t e r .

Sea t ing  locat ion:  C e n t e r  r e a r  
Sex:  F 
Age:  4
Height :  40 inches 
Weight : 37
S e a te d  heigh t :  20 inche.i 
R e s t r a i n t  used: Lap b e l t  ( s ta t i c )
P rope r  use? Yes

This  chi ld  was wear ing  a s t a t i c  lap be. .»icb a pushbu t ton  re l e a se  type  of  buckle  
a t t a c h e d  to short  leng th  o f  webbing and  a c inching type  o f  l a t c h p la t e  t h a t  was  ad jus tab le  
on a  leng th  o f  webbing. Both the  buck le  webbing and  th e  l a t c h p la t e  webbing e n t e r e d  the  
s e a t i n g  a r e a  by passing b e tw e e n  the  junct ion  of  t h e  upper  and  lower  s c a t  cushions.  Tnero  
was  no i n te r io r  d e fo r m a t io n  a t  this  s e a t in g  posit ion.

Injur ies * AIS - _  P robable  Source

Contus ion ,  lower  r ight  abdom en  1 Lap be l t  ha rdw are
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This girl  did not  requ i re  medical  a t t e n t i o n  a t  any  t im e  following the  a c c ide n t .  Followup 
inves t iga t ion  r evea led  t h a t  no compl ica t io ns  r esu l ted  from the  abdominal  contusion.

The analysi s  in this  girl 's s i tua t ion  is s im i la r  to t h a t  of  her  b ro the r .  If she h i u  been  
un res t ra ined ,  however ,  she migh t  have  expe r ienced  s l ight ly  more  ser ious injuries,  s ince  
the  back o f  the  front  s e a t  was spl i t  in f ron t  o f  her,  not  solid as it  was in f *ont o f  he r  
b ro th e r  s e a t e d  e x t r e m e  le f t .  Given the  angula r  fo rc e  l ine (-30°) in this  m p ac t ,  an 
un res t ra ined  child  probably would have  d e c e l e r a t e d  into the unbroken r e a r  su r f a c e  of  the  
dr iver ' s  s e a tb a c k ,  but  if the  fo rc e  line had been from s t r a ig h t  head-on ,  she might  r a v e  
expe r ienced  head and upper  c he s t  injur ies  due to  the  8- inch wide spl it  in the  s e a tb a c k  
i m m e d ia te ly  in f ron t  o f  her.  However ,  with t h e  low Delta  V, those  injur ies would sti ll  
have  been only minor  to  possibly m odera te .

i*



CASE 15 (ATL-84-H-OR28)

C a s e  vehicle:
C a se  vehic le  weight:  
C a se  vehic le  Del ta  V:

1980 Ford Fa i rm on t  s t a t io n  wagon 
3,338 pounds 
10 mph



Circumstances

A 1980 Ford Fa i rm on t  s t a t io n  wagon s t ru c k  a d ir t  e m ba nkm en t .  Subs tan t ia l  da m a ge  
resu l ted  and towaway  remova l  was requi red .  The dr iver  was a  4 1 - y e a r -o ld  woman,  
r e s t r a in ed  by a l ap /shoulde r  be l t ;  t he  l e f t  r e a r  s e a t  was occupied  by an 1 1 - y e a r -o ld  girl;  a
7 - v e a r - o l d  boy was s e a t e d  r igh t  r ea r .  Both r e a r  s e a t  occupan t s  were  r e s t r a in e d  by lap 
bel ts .

This a c c id e n t  resu l ted  in minor  injur ies to  the  d r ive r  o f  the  Ford and to  the  l e f t  r e a r  
passenger .  The r igh t  r e a r  passenger  was no t  injured.

R e s t r a i n t  an d  Injury

Sea t ing  loca t ion:  Driver  
Sex: F 
Age: 41
Height :  5 f e e t  4 inches 
Weight : 125
Se a te d  height :  26 inches
R e s t ra in t  used:  Lap/shoulder  be l t  (ELR)
Proper  use? No

The d r ive r  was r e s t r a ined  by a  3-point ,  con t inuous  loop, l ap/ shoulde r  be l t  with an 
ELR sens i t iv e  to vehic le  motion,  a c inching  type  of  l a t c h p la t e ,  and a  pushbut ton  re l ease  
ty pe  o f  buckle .  The  buckle  was a t t a c h e d  to  a f lexible  s ta lk  t h a t  e n te r ed  the  sea t ing  a r e a  
by passing through the  lower s e a t  cushion a t  the  junc t io n  of the  upper  and lower cushions. 
No ev idence  of  fo rce  loading was  found on the  sys tem  webbing. The w indsh ie ld -m ounted  
r e a r  view m ir ro r  was broken from i ts  p r e - c ra s h  posit ion.  The lower a r e a  of  the  
in s t rum en t  panel ,  ju st  inboard of  the  s t e e r in g  column,  was  damaged.

Injur ies AIS Probable  Source

Small  l ace ra t ion ,  r igh t  fo rehead 1 Rearv iew mir ro r
Abrasion,  r igh t  fo rehead 1 Rearview mir ro r
Contusion,  in 'd -s te rnum 1 St ee r ing  whee l  rim
Contusion,  lower r ight  leg 1 Lower in s t rum en t  panel

She was t r e a t e d  and re leased  a t  a local  hospita l.

This woman told S a fe ty  Board inves t iga to rs  t h a t  the p r e -c ra s h  ad ju s tm e n t  of  he r  
lap / shou lder  be l t  was "snug," with t h e  lap b e l t  po r t ion  low on her  hips and the  shoulder  
s t r a p  ac ross  her  c h e s t  mid -s te rnum.  However ,  the  ev idence  ind ica te s  t h a t  e i t h e r  she was 
wear in g  her  r e s t r a i n t  with excess ive s lack  o r  the r e t r a c t o r  did not  lock.  Given he r  s e a t e d  
he igh t ,  it was not  possible for  her  to  have  s t ru c k  the  r ea rv iew  mir ro r  while  rem ain ing  
within a "snugged up" shoulder  s t r ap .  Also, the  "deep  bruise"  on her  m id -s te rnum  a r e a  is 
not  the  type  o f  injury r ec e ive d  from r e s t r a i n t  webbing.  The  "deep" con tusion  would be 
e x p e c t e d  from c o n t a c t  with the  s tee r ing  wheel  r im .  This  acc iden t ' s  im p a c t  was s imply 
not  se ve re  enough to  r esu l t  in much webbing s t r e t c h  or  m ore  than just  a  few inches of  
t rave l  within the webbing sysffem. ' Tfie Board conc luded  t h a t  the  r e s t r a i n t  was no t  being 
worn p r o p e r l y - - t h a t  is, t h e re^w as  excess ive  s lack  In t h e  sys tem  th a t  was qui te  possibly 
the  r esu l t  o f  improper  "windowshade" ad ju s tm e n t .



S e a t in g  loca t ion :  L e f t  r e a r  
Sex:  F 
Age:  11
Height :  4 f e e t  8 inches 
Weight : 35
S e a te d  heigh t :  23 inches 
R e s t r a in t  used: Lap be l t  (ALR)
Prope r  use? Yes

This  chi ld  was r e s t r a ined  by a lap  be l t  with an  ALR, a l a t c h p l a t e  sewn in to  the 
33 - in c h - lo n g  r e t r a c t a b l e  webbing,  and a  pushbut ton  re l e a se  type of  buckle  m ounted  to a 
sh o r t  leng th  of  webbing.  Both the  l a t c h p la t e  and  buckle  webbing e n t e r e d  the  sea t in g  a re a  
from b e tw e e n  the  junct ion  of  the  upper  and lower  s e a t  cushions. The re  was no in te r io r  
c o m p a r t m e n t  d e fo r m a t io n  a t  this s e a t in g  posit ion.

Injur ies AIS Probable  Source

Contus ion ,  c e n t e r  fo rehead  1 Lower e x t r e m i ty
Contus ion ,  lower r ight  thigh 1 Right  e lbow

This child was t r e a t e d  and r e l e a s e d  a t  a  local  hosp i ta l .  Her  m o th e r  sa id  t h a t  no school  
t im e  was lost  as  a  r e s u l t  of  t h e  a c c ide n t .

(See discussion a t  end o f  this  case  sum m ary . )

Sea t ing  loca t ion :  Righ t  r e a r  
Sex: M 
Age:  7
Height :  40 inches"
Weight : 40
S e a t e d  height :  18 inches 
R es t ra in t  used:  Lap b e l t  (ALR)
P rope r  use? Yes

This  child was  wearing a  lap be l t  s im i la r  to  his s is te r ' s .  T h e re  was no c o m p a r t m e n t  
d e fo r m a t io n  a t  this  s e a t ing  posit ion.  He was  c h e c k e d  a t  a local  hosp i ta l  and  r e leased  with 
no r e p o r t e d  injuries.

Cons ider ing the  r e l a t ive ly  low D e l ta  V of  only 10 mph,  the  use of  the  lap  be l t s  by 
these  chi ld ren  probably  had l i t t l e  e f f e c t  on injury. Had the  ch i ld ren  not  been  r e s t r a in e d ,  
they  would have  been d e c e l e r a t e d  by th e  r e a r  s u r f a c e  of  t h e  f ron t  bench  s e a tb a c k s ,  a 
" co n ta in m e n t"  s u r f a c e  found to  be an  "occupan t  f riendly" c o n t a c t  point  in s e v e ra l  c a se s  
with s im i la r  and higher  c rash forces .
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CASE 16 (MKC-85-H-OR26)

C a s e  vehicle:
C a se  veh ic le  weight :  
C a se  vehic le  De l ta  V:

1980 Ford Subaru GL s t a t i o n  wagon 
3,111 pounds 
12.8 mph

C J itv t tU ,

3/ A - i  31-F-l

Ith-1 S f h-1

■Ctsc.
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A 1980 Subaru s t a t i o n  wagon s t ruck  a 1976 C h e v e t t e  in the  f ron t  r igh t  s ide.  The  
Del ta  V for  the  Subaru was 12.8 mph. It was  d r iven  by a  3 1 - y e a r - o l d  woman r e s t r a i n e d  by 
a  l ap / shou ld er  be l t .  O th e r  o c c upan t s  of  the  Subaru included a  3 2 - y e a r -o l d  woman s e a t e d  
r igh t  f ront  wearing a l ap /shoulde r  be l t ,  a  lap b e l t  r e s t r a i n e d  9 - y e a r - o l d  boy s e a t e d  l e f t  
rea r ,  a 3 5 - y e a r - o l d  man s e a t e d  r ight  r e a r  wear in g  a lap  bel t ,  and a 9 - y e a r - o l d  boy s e a t e d  
c e n t e r  r e a r  un res t ra ined .  The  i m p a c t  subs tan t ia l ly  da m a g e d  bo th  vehic les  and bo th  
requ i red  towaway.

This a c c i d e n t  re su l ted  in minor  injury to  t h e  Subaru d r iver ,  r igh t  f ron t  passenger ,  
l e f t  r e a r  pa ssenger ,  and r ight  r e a r  passenger .  The  un res t ra in ed  c e n t e r  r e a r  passenger  was 
not  injured.  The  C h e v e t t e  r igh t  f ron t  passenger ,  an un res t ra in ed  23-year -o ld  woman,  
rece ived  minor  injur ies ; the  d r ive r ,  an un res t ra in ed  28 -year -o ld  man,  was w i thou t  r e p o r t e d  
injury.

In th is  ca se  o f  low D e l t a  V, l i t t l e  d i f f e r e n c e  in injury lev seen b e tw e e n  the  
r e s t r a ined  and  u n res t ra ined  occupan ts .

R e s t r a in t  and  Injury

Circumstances

S e a t ing  loca t ion:  Dr iver
Sex: F
Age:  31
Height :  5 f e e t  7 inches
Weight :  130
R e s t r a i n t  used:  Lap /shou lder  b e l t  (ELR)
P ro p e r  use? Yes

This d r ive r  was r e s t r a in e d  by a  3-point ,  con t inuous  loop, l ap / shou lder  be l t  with an 
ELR sens i t iv e  to webbing a c c e l e r a t i o n ,  a  f ree -s l id ing  la t c . ip la te ,  and a pushbut ton  r e l e a s e  
type  o f  buck le  mounted  to  a f lexible  s ta lk .  A " c o m f o r t  c lip"  was a t t a c h e d  to  the  webbing 
as  a tens ion r e l i e f  device .

The re  was no in te r io r  d e fo r m a t io n  a t  he s e a t in g  c o m p a r t m e n t  and no ind ica t ion of  
fo rc e  loading sca r s  on t h e  be l t  webbing.  The  d r ive r  said she  had  ad jus ted  h e r  s e a t  to the  
middle  of  i t s  t r a c k .  This  a d ju s t m e n t  posi t ion  was c o n f i rm e d  a t  3 1/2 inches from 
fo rw a rd m o s t  on a  6 1 /2 - inch  t r a c k .

Injur ies AIS P robab le  Source

Small  l ac e ra t ion ,  r igh t  hand 1 Broken s ideglass  f rom
vehic le  2

Contus ion ,  inside l e f t  knee  1 S t e e r in g  column

This wom an r e p o r t e d ly  re fused  m ed ica l  t r e a t m e n t  for  t h e  minor  injur ies  su s ta ined  in the  
col lision.



Sea t ing  loca t ion:  Righ t  f ront  
Sex: F 
Age: 32
Height :  5 f e e t  6 inches 
Weight :  200
R e s t r a i n t  used:  Lap/ shou lder  be l t  
P roper  use? Yes

This woman was r e s t r a in ed  by a  lap / shou lder  be l t  s imilar  to the  dr iver 's.  Again, 
t h e r e  was no in te r io r  c o m p a r t m e n t  d e fo rm a t io n  a t  this s ea t ing  posit ion.  This passenger  
s e a t  was  found ad ju s ted  to  a  posi t ion 3 1/2 inches from fo rw ardm os t  on a 6 1 /2 - inch  
t rack.

Injur ies AIS Probab le  Source

Contusion,  r igh t  hip 1 Lap be l t

This wom an r e p o r t e d ly  re fused  m ed ica l  t r e a t m e n t  o f  he r  minor  injury.

Sea t ing  loca t ion :  L e f t  r e a r  
Sex: M 
Age:  9
Height :  4 f e e t  6 inches 
Weight : 73
R e s t r a i n t  used:  Lap be l t  (ELR)
Prope r  use? Yes

This  boy was r e s t r a in e d  by a  lap be l t  with an ELR sens i t iv e  to webbing a c ce le r a t ion ,  
a l a t c h p la t e  sewn in to t h e  r e t r a c t o r  webbing, and a  pushbut ton  re l e a se  type  of  buckle 
a t t a c h e d  to  a  sh o r t  l eng th  o f  webbing.  Both t h e  l a t c h p la t e  webbing and  the  buckle  
webbing e n t e r e d  the  s e a t ing  a r e a  by passing b e tw e e n  the  junct ion  of  the  upper  and  lower 
s e a t  cushions.  T h e r e  was no c o m p a r t m e n t  d e fo r m a t io n  a t  this  s e a t ing  posit ion nor  any 
ev id ence  of  fo rc e  loading on the  webbing sys tem.

Injur ies AIS Probable  Source

Sm all  l a c e ra t io n ,  r igh t  r e a r  of  head  1 Wri s tw atch  worn by
righ t  r e a r  passenger

This boy repo r ted ly  re fused  m ed ica l  t r e a t m e n t .

S e a t ing  loca t ion:  C e n t e r  r e a r  
Sex:  M 
Age:  9
Height :  4 f e e t  7 inches 
Weight : 68 
R l S t r a i n f u s e d :  None 
P r o p e r  use? NA

T h ls boy was r id ing  u n res t ra ined  a t  c e n t e r  r e a r .  The  owner  and  d r ive r  o f  the  Subaru

s “ t l c  lo p  p o s i t io "  b u t  tu c k e d



T here  was no c o m p a r t m e n t  d e fo r m a t io n  no ted  a t  this  posit ion and  no injur ies  were  
r e p o r t e d  by the  occupan t .

Sea t ing  locat ion :  Right  r ea r  
Sex: M 
Age:  35
Height:  5 f ee t  6 inches 
Weight:  185
R es t ra in t  used: Lap be l t  (ELR)
P roper  use? Yes

This man was w ear ing  a lap be l t  s im i la r  to the  one on th e  le f t .  T h e re  was no 
ev id ence  of  in te r io r  c o m p a r t m e n t  d e fo rm a t io n  nor  fo rc e  loading marks  on the  sys tem  
webbing.  This o c c u p an t  was repo r ted ly  r iding with his l e f t  a rm  e x te n d e d  and lying on the 
uppe rm os t  su r f a c e  o f  the  r e a r  s e a tb a c k .  The w r i s tw a tc h  worn on his l e f t  a rm  was the  
sou rce  o f  minor  l ac e ra t ion  the  l e f t  r e a r  passenger 's  head.

Injur ies AIS Probable  Source

Sprained  l e f t  t h u m t  1 Rear  of  f ront  s e a t

This  man r epo r ted ly  re fused  t r e a t m e n t  for  his minor  injury.

•? cn t»
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A 1967 P on t ia c  was s t ruck  on the  r igh t  f ron t  s ide by a c i ty  bus. The  Pon t iac  was 
be ing dr iven  by an 8 2 - y e a r - o l d  woman who was r e s t r a in ed  by a s t a t i c  lap bel t .  The 
P on t ia c  r ece ived  s u b s ta n t i a l  s t r u c t u r a l  d a m a g e  along  i ts r ight  s ide;  the r„  as no a p p a re n t  
c o m p a r t m e n t  d i s to r t ion  a t  the  dr iver 's  posit ion.

This a c c i d e n t  r e s u l t e d  in s e v e r e  to c r i t i c a l  i n t r a -abdom ina l  injur ies to  the d r ive r  of  
the  Pon t iac  which p roved  f a t a l  a p p ro x im a te ly  36 hours  a f t e r  the  c rash .  The injur ies were  
lap be l t  induced.

R e s t r a i n t  and  Injury

Circumstances

Sea t ing  loca t ion:  Driver  
Sex:  F 
Age: 82
Height :  5 f e e t  1 inch 
Weight : 150
Se a te d  heigh t :  33 inches 
R e s t r a i n t  used:  Lap be l t  ( s ta t ic )  
Proper  use? Yes

Injur ies AIS Probable  Source

Mult iple t h ro u g h -a n d - th ro u g h 4 Lap be l t
t e a r s  in m es e n te ry

P e r fo r a t i o n  (15 mm) o f  bowel 5 Lap be l t
Major  contus ion,  abdom en 2 Lap be l t
Contus ions,  bo th  f e e t 1 Foot  con trol s
Con tus ion,  upper  r igh t  a rm 1 Cargo

This c a se  d r a m a t i c a l l y  i l l u s t r a t e s  the  f a c t  t h a t ,  c o n t r a ry  to  wide ly-expressed  views 
in the  l i t e r a tu r e ,  a s e v e re  i m p a c t  is not  necessa ry  to  induce severe ,  even f a ta l ,  injur ies in 
lap b e l t - r e s t r a in e d  o c c u p a n t s  (see,  a m ong  o the r s .  Cases  6, 8, 9, 23, 25, and 27). In this  
case ,  the  major  a r e a  of  b e l t  loading was on the  e x t r e m e  r ight  side o f  her  a b d o m e n - - n o t  
surpr is ing,  given  t h a t  the  major  c ra sh  fo rces  c a m e  into play a t  app rox im a te ly  70° to 80° 
into the  r ight  f ron t  s ide o f  the  Pon t iac .  Given th e  c rash  configurat ion ,  i t  could also be 
e x p e c t e d  t h a t  a  shoulde r  s t r a p  migh t  not  have  p r e v e n te d  e i t h e r  the  type  or  s e ver i ty  of  
i n t r a -a b d o m in a l  injury,  be c ause  she  migh t  well  have  t r a v e le d  out  f rom behind the  shoulder  
s t r a p  in this c ra sh  (Federa l  s a f e t y  s t a n d a rd s  for passive be l t  sys tem s ,  the  only sy s te m s  
c o v e re d  by dynamic  t e s t in g  s tanda rds ,  r equ i re  p r o t e c t i o n  only in c ra shes  within 30° of  
s t r a i g h t  head-on) .

This c a se  is a lso i m p o r t a n t  as  an  i l lu s tr a t ion  *i* s o r t s  c* 
handl ing d e f i c ie nc ie s  d iscussed in Bake r  and o the r s .  . :ospital 
r e f l e c t  a lac of  f a m i l i a r i ty  wi th  the  e x t e n t  of  in tr  -<yninal t r  
be l t s .  Stron symptoms o f  the  wom an 's  m a s s i v e ,in* v r vsere  apt
a t  l eas t  s e v e  U hours  a f t e r  the^crash.  Medicffli;pr ' '^«»nel t>CWfk e e p  . 
t he  woman's  lood p ressure ;  b u t  when  i t  d ropped ; ; j  sym p to m w teo  accoi :  
rapid pulse , bout  28 hours  a f t e r  t h e  crasj j&flb ac t i o n  was taken

" w e w f l P f i p j r

■jstcrash medical  
ds h e re  s e em  to 
pr ole with lap 

y c obvious for  
Tose w a tc h  on 
oa  by onse t  of  

t severa l  hours.



In te rna l  X-rays  were  not  t aken  for c lose to 3 hours,  and then only a f t e r  a second  lapse in 
blood p ressure  a t  8 p.m.  An exp lo ra to ry  l a p a r o to m y  was then  planned,  but  within 
25 minu tes  of  the  X-rays  (while on the ope ra t in g  table) ,  the  woman died.  Dea th  was 
of f ic ia l ly  a t t r i b u t e d  to asp ir a t ion  of  g a s t r i c  c on te n t s ,  due to gene ra l i z e d  p e r i ton i t i s  f rom 
a rup tu red  bowel  with m e s e n te r i c  l ace ra t ions .
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CASE 18 (SEA-85-H-OR25)

C a se  vehicle:  1980 Toyota  Ce l iea  2 -door
C a se  vehic le  weight :  2,885 pounds
C a se  veh ic le  Del ta  V: 24 mph

77  d ‘-arr,cJcr'{/-K
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A 1980 Toyo ta  Ce l ica  s t r uck ,  head-on ,  two  t r e e s  16 to  17 inches  in d i a m e te r .  The 
i m p a c t  r e su l te d  in sub s ta n t i a l  d a m a g e  to the  f ron t  s t r u c t u r e  o f  the  veh ic le ,  with r e a r w a r d  
co l lapse  r each ing  a  de p th  of  26 inches a t  the  f ro n t  c e n t e r  point  o f  im p a c t .  The  vehic le  
was occup ied  by a  2 P - y e a r - o ld  male  dr iver ,  a 2 5 - y e a r - o l d  male  r ight  f ro n t  passenger ,  and 
a 1 5 - y e a r -o ld  f em a le  s e a t e d  l e f t  r ea r .  The re  w ere  no r e s t r a i n t s  being used by these  
occupan ts .

This a c c i d e n t  r e s u l te d  in m o d e r a t e  injur ies  to the  d r ive r  and  minor  to m o d e r a t e  
injur ies to  the  r igh t  f ron t  passenger .  The  l e f t  r e a r  passenger  s u s ta ined  only minor  
abrasions a t t r i b u t e d  to  c o n t a c t  with the  r e a r  s u r f a c e  and f ra m ew o rk  o f  the  dr iver ' s  
s e a tba ck .  All oc c u p an t s  were  t r a n s p o r t e d  by a m b u la n c e  to an a re a  hosp i ta l ,  bu t  only the  
fron t  s e a t  oc c u p an t s  r equ i red  e m e r g e n c y  room t r e a t m e n t  be fo re  be ing  r e leased .

R e s t r a i n t  and  Injury

Sea t ing  locat ion:  Driver  
Sex: M 
Age: 20 
Height :  6 f e e t  
Weight : 170 
R e s t r a i n t  used:  None 
P rope r  use? NA

This dr iver  was not  wear ing  th e  ava i l ab le  3 -poin t  l ap / shou lder  be l t  furni shed a t  his 
s e a t i n g  posit ion.  The s t e e r in g  co lum n was d e fo r m e d  upward  s evera l  inches.  The  whee l  
was di sp laced  fo rw ard  from i ts  6 o 'c lock to  1 o 'c lock posit ion,  and the  lower  in s t r u m e n t  
pa ne l  was broken,  with s u b s ta n t i a l  d i sp l a c em e n t  o f  var ious components .

Circumstances

Injuries AIS Probable  Source

L a c e r a t i o n  (6 cm deep) ,  l e f t  fo rehead 2 Windshield
Small  l ace ra t ions  (two),  above  r igh t 1 Windshield

eye
Unspec if i ed  l e f t  abdom ina l  injury 7 S te e r ing  a ssem bly
Contus ion ,  l e f t  knee 1 Lower in s t r u m e n t  panel
L a c e r a t i o n  (2 inch), r igh t  lower  leg 1 Lower in s t r u m e n t  panel

This man  r equ i red  2 days o f  hosp i t a l i za t ion .  Due to  a con t inu ing  co m p la in t  o f  abdomina l  
pain,  t r e a t i n g  physicians p e r f o r m e d  an  ex p lo ra to ry  abdomina l  p a r a c e n te s i s  t o  d e t e r m i n e  if 
t h e r e  were  i n t r a -a bdom ina l  rup tu re s  o r  l ac e ra t ions ,  and  found none.

. • k -  1
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S e a t ing  loca t ion:  Right  f ront  
Sex:  M 
Age:  25
Height :  5 f e e t  11 inches 
Weight : 165 
R e s t r a i n t  used: None 
P roper  use? NA

This  man was not  wearing the  ava i l ab le  3-poin t  lap / shou lder  r e s t r a i n t  provided  a t  his 
posi t ion.  T he re  was s u bs ta n t ia l  d i s to r t ion  of  t h e  i n s t r u m e n t  pane l  d i re c t l y  fo rw ard  of  this  
s t a t i n g  posit ion. The re  was no a p p a r e n t  c o n t a c t  d a m a g e  to  the  windshield d i re c t ly  
fo rw ard  of  this  s e a t  posit ion.

Injur ies 

Back s t r a in
L a c e r a t i o n  (8 cm), l e f t  knee 
Unspec if ied  e x te rn a l  supe r f ic i a l  

abrasions

AIS Probable  Source

1 Im pac t  fo rces
1 I n s t rum e n t  panel
7 F ron ta l  in te r io r

He was t r e a t e d  and re le a se d  from an  a r e a  hospi ta l .

Sea t ing  loca t ion :  L e f t  r ea r
Sex: F
Age:  15
Height :  5 f e e t  5 inches
Weight :  120
R e s t r a in t  used:  None
Prope r  use? NA

Injur ies AIS Probable  Source

Abrasion,  l e f t  s ide of  f ac e 1 Lef t  f ron t  s e a t b a c k
Abrasion,  lower  l e f t  leg 1 Lef t  f ront  s e a t b a c k
L acera t ion ,  r ight  hand 1 Ins t rum e n t  pane l

Although t r a n s p o r t e d  to an a r e a  hosp i t a l  a long  wi th  t h e  o t h e r  occupan ts ,  this  g ir l  did not  
requ i re  medica l  t r e a t m e n t .

This c a se  aga in  i l lu s t r a t e s  the  p o t e n t i a l  for  r e a r  s e a t  o c c u p a n t s  to  success fu l ly  "r ide 
down" c rash  fo rces  in s i tua t ions  t h a t  migh t  wel l  p roduce  ser ious  or  f a t a l  abdomina l ,  head,  
a n d /o r  sp inal  injur ies to  lap be l t e d  occupan t s .  O th e r  c a se s  of  success fu l ,  un res t ra ined ,  
rea r  s e a t  " c o n ta in m e n t"  can  be seen  in C a se  4 ( involving a  much higher  De l ta  V than  this  
case) ,  Case  7 (also involving a  much h igher  De l ta  V), the  un res t ra in ed  occupan ts  of  
Case  23, and  the  occupan t s  of  the  "compari son  veh ic le"  in Case  24. The  S a f e ty  Board 
be l i eves  t h a t  the  r e a r  s e a t  o c c upan t  in th is  case  migh t  well  have  sus ta ined  ser ious  head or 
in te rna l /sp ina l  injur ies in this speed  c hange  o f  24 mph b e c au s e  of  the  expe r ience  of  
s imila r ly  s i t u a t e d  r e a r  oc c u p an t s  in C a s e s  6, 8, 9, 10, 23, and  25.

The s e v e r i ty  of  injur ies su s ta ined  by th e  d r ive r  in th is  c a s e  probably would have  been  
reduc e d  if he  had been  wearing  the  ava i l ab le  l ap / shou lde r  be l t .  The r ight  f ron t  passenge r  
probably  would not  have c u t  his knee  on the  i n s t rum e n t  pane l  i f  he had worn his be l t ,  but  
he probably would have sus ta ined  som e  level  o f  injury due  to  the  im p a c t  fo rce .
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@  CASE 19 (CHI-85-H-OR27)

C a se  vehicle:  1979 Dodge R am c harge r ,  4 -whee l  dr ive
C a se  vehic le  weight :  4,720 pounds
Case  vehic le  D e l ta  V: 40.3 mph

■ Caie



Circumstances

A 1979 Dodge R a m c h a r g e r  was s t ruck  head-on  by a  1980 Oldsmobile  Cut lass ,  with a 
r esul t ing  De l ta  V of  40.3 mph to the  Dodge and  53.3 mph to the  Cut las s .  R e a rw a rd  
s t r u c t u r a l  col lapse  was more  than  35 inches a t  the  r igh t  f ront  of  t h e  Dodge;  d e fo r m a t io n  
a t  t h e  Oldsmobile 's  r ight  f ron t  exceeded  50 inches.

The un res t ra ined  41-year -o ld  man dr iving the  Dodge was ser iously  injured. His 
3 7 -y ea r -o ld  wife,  s e a t e d  r ight  f ront  r e s t r a ined  by a lap bel t ,  sus ta ined  massive  abdomina l  
t r a u m a  and  ce rv ica l  injur ies  t h a t  resul ted in her  dea th .  The couple 's  11-vear -o ld 
daugh te r ,  lying across  the  r e a r  bench  s e a t  un res t ra in ed ,  was ser iously  injured. The 
un res t ra ined  22 -vear -o ld  male  dr iver  of  the  Oldsmobi le  sus ta ined  c rushing  c h e s t  injur ies 
and was pronounced dead a t  t h e  scene .

R e s t r a i n t  and  Injury

Sea t ing  loca t ion:  Driver  
Sex: M 
Age: 41
Height :  5 f e e t  6 inches 
Weight : 150 
R e s t ra in t  used:  None 
Proper  use? NA

This man was  not  wear ing  the  lap be l t  a t  his posit ion.  There  was ex tens ive  
c o m p a r t m e n t a l  d i s to r t ion  fo rward  of  this s e a t  posi t ion:  the  en t i r e  s t e e r in g  a ssembly  was 
damaged ,  with fo rward d e fo r m a t io n  of  t h e  lower  rim reach ing  15 inches r e l a t i v e  to  the 
co lumn hub. The  e n t i r e  co lumn was col lapsed  fo rw ard  ap p ro x im a te ly  11 inches and  
downward  s e ve ra l  inches.  The  lower  in s t rum en t  pane l  s u r f a c e  was d i s to r t e d  fo rw ard  on 
the r ight  and  l e f t  side of  the  s t e e r in g  column.

Injur ies AIS Probable  Source

L a c e ra t i o n  (4 inch), lower  f ace 2 Ins t rum en t  pane l
Mult iple  contusions,  f ac e 2 Ins t rum en t  pane l
Unspec if i ed  head  injury (amnesia) 2 Ins t rumen t  pane l
Multiple  abrasions,  face 2 Ins t rum en t  panel
F r a c t u r e ,  l e f t  ribs 5 - 8 2 S te e r ing  assembly
Pneum othorax ,  l e f t  side 3 S te e r ing  assembly
Abrasion,  r igh t  knee I Lower i n s t ru m e n t  panel
Multiple  abrasions,  contusions 7 Fron ta l  in te r io r

to e x t r e m i t i e s
Contusions,  l e f t  c he s t 2 S tee r ing  assembly

This man was in a  hospi ta l  for  5 days  and was unab le  to  r e t u r n  to  work for  a t  l ea s t  1 
month.

As in s e ve ra l  c a ses  i nves t iga ted  bv the  S a f e t y  Board,  this  m an  was i n ac c u ra t e ly  
r ec o rde d  in m ed ic a l  r ep o r t s  as  having beer, e j e c t e d .  It is v ir tua l ly  c e r t a i n  t h a t  he was not .  
T h e re  was no l i f t ing  fo rce  dur ing  the  im p a c t  se quenc e  t h a t  could have a c t e d  upon his body 
mass to  br ing abou t  his e jec t ion .  The pr incipal  fo rc e  was  d i r e c t e d  from the  lower f ron t  of  
the vehic le  upwards,  and the  dr iver ' s  r e a c t i v e  t r a v e l  would have  been  fo rw ard  and  down. 
This t r a v e l  d i rec t ion  is e v idenced  by the  fo rw ard  d i sp l a c em e n t  of  t h e  lower  i n s t rum e n t



pane l  due to t h e  dr iver 's  knee  c o n t a c t ,  and the  fo rw ard  and downward d i sp lacem en t  of  the 
s t e e r in g  assembly .  With t h e  dr iver 's  body mass c o n c e n t r a t e d  lower than th e  s te e r ing  
co lumn' s  pr incipa l  s t r u c tu r e ,  a long with t h e  forward  and down r e a c t i v e  t rave l ,  the 
possibi l i ty  of  e jec t ion  can  be ruled out .  F u r th e rm o re ,  a t  maximum fo rce  exchange  
b e tw e e n  the  veh icles ,  the  d i s to r t e d  hoods of  the  vehicles  would have p rev e n ted  his 
fo rw ard  t rave l .  This man probably  was assi s ted  f rom th e  ca r  by a passerby,  just  as  his 
d a u g h te r  was.

Sea t ing  loca t ion :  Righ t  f ron t  
Sex:  F 
Age: 37
Height :  5 f e e t  6 inches 
Weight:  185
R e s t r a i n t  used:  Lap be l t  (ALR)
Proper  use? Yes

This wom an was wearing a lap be l t  with an ALR, a  sewn-in l a t c h p la t e  a t t a c h e d  to 
the  r e t r a c t o r  webbing, and a  pushbu t ton  re l ease  type  of  buckle  mounted  to a short  f lexible  
s ta lk .  Both t h e  r e t r a c t o r  ancho r  and r e s u l t a n t  buckle  posit ion were lo c a t e d  well below 
and behind the  woman 's  lower  body mass.

The re  was l i t t l e  c o m p a r t m e n t a l  compression  a t  this  sea t ing  position.  The re  was a 
c i r c u la r  depress ion  jus t  below the  hinged glove c o m p a r tm e n t  door,  d i rec t ly  forward of  the  
s e a t .  Inspec t ion of  the  r e s t . d i n t  sys tem  webbing r evea led  a fo rce  loading s c a r  on the 
r e t r a c t a b l e  l a t c h p l a t e  webbing.

Injur ies AIS Probable  Source

Multiple  l ace ra t ions ,  l e f t  eye 2 Ins t rumen t  pane l  and 
below

Contusion,  l e f t  t em pora l  lobe 2 Ins t rum en t  pa ne l  and 
below

Trans loca t ion ,  1st c e rv i ca l  v e r t e b ra 3 Hyperextens ion  force
C o m p l e t e  t r a n s e c t io n  of  spinal  cord 6 Hyperextens ion  force

a t  base  of skull
F r a c t u r e d  s te rnum 2 Lower e x t r e m i t i e s  c o n t a c t
Major  abra s ion ,  lower abdomen 2 Lap be l t
Major  contusion,  lower  abdomen 0& Lap be l t
Multiple  t ran sec t ions ,  small 5 Lap be l t

in te s t ine
T ransec t ion ,  descend ing  a o r t a 6 Lap be l t

(small  in tes t ine)
Extens ive  avuls ion, p o s te r io r

p e r i toneum 5 Lap be l t

This woman was found a t  the  a c c i d e n t  w i thou t  signs of  l ife.

This woman 's  in te rna l  injur ies  a p p e a r  to  have been  c o n c e n t r a t e d  in the  a r e a  d i rec t ly  
over  the  c r e s t  o f  the  ilium and  r esu l te d  from the  be l t ' s  pen e t r a t i o n  into the  abdominal  
cav i ty .  The  injury loca t ion  does no t  ind ica te  improper  be l t  rout ing  when the  fo rce  line, 
De l ta  V', and  r e s u l t a n t  body t r a v e l  a r e  cons idered .  An e x t r e m e ly  violent  jackkn i fe
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oc e u r re d  as  the  woman's  uppe r  and lower  body mass folded ove r  the  lap be l t  webbing.  The  
f ront  po r t ion  of  the  i liac c r e s t  is rounded;  as  a body j ackkni fe s  over  a lap be l t ,  the  be l t  
may also fold over ,  resu l t ing  in a much n a r ro w e r  r e s t r a in ing  su r f a c e .  As the  pelv ic  bone, 
i t s e l f  rounded,  pushes forcefu l ly  aga in s t  the  folded be l t  webbing, t h e r e  would be l i t t l e  
r e s i s t a n c e  to  the  webbing r iding up and  over  the  i l iac  c r e s t .  This f ac t ,  combined  with the  
fo rce  line ac t i n g  on the  v ict im 's  body s e e m s  to  ind ica te  t h a t  t h e  lap be l t  webbing was 
probably  rou ted  in the  a r e a  cons idered  to  be proper .  Had the  lap be l t  been  ro u te d  over  
the  m id-abdomen pr ior  to  the  im pac t ,  the  i n te rna l  injury p a t t e r n  would have  been  to 
organs  loca ted  higher  in the  abdom ina l  cav i ty .

If this passenger  had been  wear ing  a 3-point  lap / shou lder  be l t  s y s te m ,  the  
probab i l i ty  of  survival  would have  been much g r e a t e r .  Some level  of  r e s t r a i n t - r e l a t e d  
injur ies would be e x pe c te d ,  but  the  violent  j ackkn i fe  and  r e s u l t a n t  neck hyperex tens ion  
would not  have occurred .  The s e v e r i ty  o f  he r  in te rna l  injur ies a lso would have  been 
reduc e d  by use of  a shoulder  s t r ap ,  due  to  p reve n t ion  o f  the  jackkn i fe  ove r  t h e  lap be l t  
webbing.

S ea t ing  loca t ion:  Rear  s e a t
Sex: F
Age: 11
Height:  4 f ee t  6 inches
Weight:  70
R e s t ra in t  used: None
Prope r  use? NA

This child  was rep o r t ed ly  lying a c ro s s  t h e  r e a r  bench s e a t .  The re  was no 
c o m p a r t m e n t a i  compression  or  d e fo r m a t io n  a t  this  s e a t in g  a re a .

Injur ies  AIS Probab le  Source

F r a c t u r e ,  upper  r ight  f e m u r  3 R ea r  f ram ew ork  o f  f ront
s e a t

Abrasion,  chin  1 R ea r  f r a m ew ork  of  f ron t
s e a t

Major  contusion,  r ight  ank le  2 Rear  f r a m ew ork  o f  f ron t
s e a t

Lac e ra t ion ,  l e f t  upper  fo rehead  1 R ea r  f r a m ew o rk  o f  f ront
se a t

This girl  spent  4 days  in a local  hospi ta l .

She probably  c a m e  ou t  of  this  a c c id e n t  with a s  low a level  o f  injur ies  a s  could be 
e x p e c t e d ,  when the  high De l ta  V is cons id e red .  Even a  f u l l y - r e s t r a in e d  pas senge r  would 
probably  have  sus ta ined  m o d e r a t e  to  ser ious injury in this  speed  c hange  o f  m ore  than  
40 mph.

C e r ta in ly  the  types of  injur ies  she  su s ta ined  a r e  d i f f e r e n t  f rom these  which would be 
e x p e c t e d  i f a r e s t r a i n t  had been  worn.  If this  chi ld  had been  wear ing  a lap be l t  only,  it 
would be  r ea sonab le  to  e x p e c t  mass ive  injur ies  s im i la r  to those  sus ta ined  by th e  r ight  
f ront  passenger .  (See also the  injur ies  sus ta ined  by 13 -year-o ld  bovs,  l apbe l ted ,  in C a s e  I, 
u De l tu  V 37 mph c rash ,  o r  the  l a o - b e l t e d  ch i ld ren  in C a s e s  8, 10, and  23.)
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CASE 20 (FTW-85-H-OR39)

C a s e  vehicle:
C a se  vehicle  weight :  
C a s e  vehic le  Del ta  V:

1973 C hev ro le t  Impala ,  4-door  
5,200 pounds 
43 mph

So OlcLmo Lile.

»^-i  lf-*MO O 0
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Circumstances

A 1973 C h e v ro le t  Impala  was s t r u c k  head-on ,  r igh t  f ront  to l e f t  f ron t  co rne r ,  by a 
1980 Oldsmobile  88. From the  a r e a  o f  i m p a c t ,  t he  Oldsmobile  was d e f l e c t e d  r e a r w a r d  
a p p ro x im a te ly  14 f e e t  f rom i ts  or ig inal  t r a v e l  pa th .  The C h e v ro le t  r o t a t e d  
c o u n te rc lo c k w is e  over  27 f ee t  to i ts f inal  r e s t in g  posit ion.  Both vehic les  w ere  des t ro y e d  
by the  s e v e re  im p a c t  forces .

The C hev ro le t  was occup ied  by 6 m ale s  who ranged  in age  from 15 to  29 years .  
The re  were  no r e s t r a i n t s  being  used by th e s e  oc c u p a n t s .  This coll is ion re s u l te d  in f a t a l  
injur ies  to  the  un res t ra in ed  d r ive r  of  the  Oldsmobi le  (a 42 -year -o ld  man), t h e  C h e v ro le t  
d r iver ,  the  C h e v ro le t  c e n t e r  f ron t  passenger ,  and the  C h e v ro le t  r ight  r e a r  passenger .  The 
r igh t  f ront  passenger  of  the  C h e v r o le t  sus ta ined  se r ious  to  se ve re  injur ies and requ i red  
ex te n s iv e  m ed ica l  t r e a t m e n t .  Both t h e  c e n t e r  r e a r  and l e f t  r e a r  passenger  of  the  
C h e v r o le t  r ec e iv e d  only minor  contus ions  and  abras ions.

R e s t r a i n t  and Injury (Chevro le t)

S e a t ing  loca t ion :  Driver  
Sex: M 
Age: 28
R e s t r a i n t  used:  None 
P rope r  use? NA

This  d r ive r  was not  wear ing  the  a v a i l ab l e  l ap / shou lde r  be l t .  T he re  was massive 
r e a r w a r d  d i s to r t i on  of  the  f ron ta l  i n te r io r  a t  this  s e a t i n g  posit ion.  The in s t rum e n t  panel ,  
s t e e r in g  assem bly ,  and A pi l lar  with su rrounding  s t r u c t u r e  w ere  di sp laced  r e a r w a r d  into 
the  d r ive r ,  requi r ing ex tens ive  e x t r i c a t io n  e f f o r t s  by re sc ue  personnel .

Injur ies AIS Probable  Source

Fron ta l  subarachnoid  he m or rhage 3 C o ” apsed  s t r u c t u r e
Multiple l a c e ra t io n s  to  l iver 5 S te e r ing  assembly
L a c e ra t i o n s  to  abdomina l  wall 5 S te e r ing  a ssembly
Torn  a o r t a 5 S tee r ing  a ssem bly  fo rces
C on tuse d  lungs 4 S te e r ing  a ssem bly  fo rces
F r a c t u r e d  pelvis 2 Col lapsed s t r u c t u r e
F r a c t u r e d  l e f t  radius 2 Collapsed s t r u c t u r e
F r a c t u r e d  r igh t  fibula 2 Collapsed s t r u c t u r e
F r a c t u r e d  r igh t  t ibia 2 Collapsed  s t r u c t u r e

This r in died a f t e r  12 days of  in tens ive  c a r e  p rov ided a t  an  a r e a  hospi ta l .

This  s e v e r e  col lision was not  su rv ivab le  for  c i t h e r  dr iver .  The  f a c t  t h a t  the  
Chevro le t  d r ive r  l ived 12 days was  due only to t h e  in tens ive  e f f o r t s  of  medica l  personnel .  
Even if he had been  wear ing  th e  ava i l ab le  l ap / shou lde r  be l t ,  t h e  f ron ta l  i n te r io r  would sti ll  
have  co l l apsed  r e a r w a r d  into his body. T h e  f a c t  t h a t  the  l e f t  r e a r  passenge r  was  not  
r e s t r a i n e d  p robab ly  increased  th e  s e v e r i ty  of  this  d r ive r 's  mass ive  c h e s t  injur ies ,  a s  the  
s e a t b a c k  was loaded  and  pushed fo rw ard  in oppos i t ion  to  t h e  im p a c t  forces .  However ,  
even  w i thou t  this  addi t ional  s e a t b a c k  loading,  th is  man  would have  r ec e ive d  the  c r i t i c a l  
i n te rna l  injur ies  due  to the  c rush ing d e fo r m a t io n  o f  t h e  f ron ta l  in te r io r .
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Sea t ing  loca t ion:  C e n t e r  f ron t  
Sex: M 
Age: 25
Height :  5 f e e t  3 inches 
Weight:  152 
R e s t r a in t  used: None 
Proper  use? NA

This o c c u p an t  was not  wearing the  s t a t i c  lap be l t  ava i l ab le  a t  his s e a t ing  posit ion.
The re  was m o d e r a te  r ea rw a rd  d i sp la c em e n t  of  the  fo rw ard  c o m p a r tm e n t  a t  this

Injur ies AIS Probable  Source

Fac ia l  ab ras ions 1 Ins t rum en t  panel
windshield

Massively crushed  c h e s t  (upper) 6 In s t rum en t  panel
L a c e ra t i o n  o f  a o r t a 5 In s t rumen t  panel
Lacera t ion ,  l iver 4 In s t rum en t  panel
Bi la t e ra l  pu lmonary  contusion 4 Ins t rum en t  panel
Mult iple contusions and abrasions 7 Fron ta l  in te r io r

This oc c u p a n t  died as  a resu l t  o f  his injur ies.

Had som e type  of  upper  and lower body r e s t r a i n t  been  ava i l ab le  to, and used by, this 
man,  it  is possible he would have survived.  However ,  given the  high De l ta  V, he would 
s t i l l  have  b e e n  suscep t ib le  to  ser ious,  r e s t r a i n t  induced injur ies and o t h e r  injuries.

Sea t ing  loca t ion:  Right f ront  
Sex: M 
Age:  15
R e s t r a in t  used:  None 
Proper  use? NA

This passenger  was not  wear ing  the  lap /shou ld er  r e s t r a i n t  ava i l ab le  a t  his posit ion.
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Injur ies AIS Probable  Source

F r a c t u r e ,  l e f t  jaw 2 Ins t rum en t  panel  and 
A pi llar

F r a c t u r e ,  r ight  jaw 2 Ins t rum en t  panel  and 
A pi llar

L e F o r t  II f r a c tu r e 3 Ins t rum en t  panel  and 
A pi llar

L a c e ra t i o n ,  lower  lip 1 Inst rument  panel and 
A pi llar

F r a c t u r e ,  l e f t  side 1st rib 1 Ins t rum en t  panel  and 
A pi llar

Abrasion,  l e f t  f lank 1 Ins t rum en t  panel
Large  con tusion,  f ron t  lower 2 Ins t rumen t  panel  and

l e f t  leg below
Large  contusion ,  f ron t  lower 2 Ins t rum en t  panel  and

r igh t  leg below
Closed  d i sp laced  f r a c tu r e , 3 Ins t rum en t  panel  and

l e f t  pelvis below
Displaced f r a c t u r e ,  l e f t  6th rib 2 Ins t rum en t  panel  and 

below
Mult iple  con tus ions  and  abrasions 7 Ins t rum en t  panel  and 

below

This boy r e c e iv e d  ex tens ive  medica l  t r e a t m e n t  fo r  11 days be fo re  being di schargee  to 
o u t p a t i e n t  ca re .

If this  boy had used the  lap /shou lder  be l t ,  he  probably would have avoided his serious 
f ac ia l  injur ies ,  or  a t  l ea s t  they  would have  been  less s evere .  However ,  like the  o t h e r  f ron t  
s e a t  o c c u p a n t s  in this  s e v e re  im pac t ,  he would have been  suscep t ib le  to  serious injuries,  
be l t  induced and o therwise .

Sea t ing  loca t ion:  Lef t  r e a r  
Sex: M 
Age:  22
R e s t r a in t  used:  None 
Proper  use? NA

This  man was not  wear ing  th e  ava i l ab le  lap be l t .  There  s e e m s  to have been  l i t t l e  
fo rw ard  d i s to r t ion  of  the  r e a r  s u r f a c e  of  the  f ron t  s e a t b a c k  d i re c t ly  forward  of  this  
passenge r 's  posit ion.  It should be noted,  however ,  t h a t  the  d r ive r ’s body was com pressed  
r e a r w a r d  into  the  s e a t b a c k ,  due  to t h e  co l l apse  of  the  f ront  in te r io r  and s t e e r in g  
assem bly .

Injur ies  AIS Probable  Source

Mult iple  con tus ions  and  abrasions  1 Fron t  s e a tb a ck

This  passenge r  was t r e a t e d  and  re le a se d  a t  a loca l  hospi ta l .

•
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Sea t ing  loca t ion :  C e n t e r  r e a r
Sex: M
Age:  28
R e s t r a in t  used: None
Proper  use? NA

This passenge r  was not  wearing  the  s t a t i c  lap be l t  ava i lable  a t  his s e a t  posit ion.  
T h e re  was m o d e r a te  to se ve re  fo rw ard  d i s to r t ion  of  the  f ront  s e a tb a c k  cushion d i re c t l y  in 
f ron t  and toward  the r igh t  of  this s e a t  posit ion.

E m ergency  medica l  techn ic ians  said t h a t  this  passenger  was t a k e n  to an a r e a  
hospi ta l  with minor  contus ions  and abrasions.  Hosp i ta l  o ff i c ia ls  said t h a t  he mus t  have 
r e fu sed  t r e a t m e n t ,  s ince  the  hospi ta l  has no record  of  him.

Injur ies  AIS Probable  Source

Mult iple contus ions  and abras ions  1 Front  s e a tb a c k

The surviva l ,  with only minor  injur ies,  of  the  l e f t  and c e n t e r  r e a r  passengers  was due 
to  the  c o n ta i n m e n t  provided by th e  r e a r  s u r f a c e  o f  the  f ron t  s e a tba ck .  (See C ases  4, 18, 
23, and 24.)

S e a t ing  loca t ion:  Right  r ea r  
Sex: M 
Age: 23
Height :  5 f e e t  6 inches 
Weight : 138 
R e s t r a in t  used:  None 
P roper  use? NA

This pas senge r  was not  wearing the  ava i l ab le  l ap /shoulde r  be l t .  There  was 
subs tan t ia l  fo rw ard  d i sp lacem en t  of  the  e x t r e m e  r igh t  side of  t h e  front  s e a t b a c k  in f ront  
of  this  man.

Injur ies  AIS Probable  Source

T ra n se c t io n  of  a o r t a  6 Fron t  s e a t f r a m e

Massively c rushed  ches t 6
and in te r io r  s idewall  

Front  s e a t f r a m e

Mult iple  l ac e ra t ions ,  l iver 4
and in te r io r  s idewall  

Front  s e a t f r a m e

Mult iple  contusions ,  lower 
e x t r e m i t i e s

2
and  in te r io r  s idewall  

Front  s e a t f r a m e

Mult iple abras ions,  lower 
e x t r e m i t i e s

2
and in te r io r  s idewall  

Fron t  s e a t f r a m e

1
and in te r io r  s idewall  

Fron t  s e a t f r a m e
and in te r io r  s idewall

v • “
This  man was p ronounced dead  a t  t h e  a c c id e n t  s cene ;  he was 
outboard" edge  of, the  f ront  s e a t  and r fght  in te r io r  s idewall .
‘ i i f  n

found wedged  b e tw e e n  the

<•



Had any of  the r e a r  o c c upan t s  been r e s t r a in ed  by the  ava i l ab le  lap bel t s ,  som e  leve l  
of  r e s t r a i n t - r e l a t e d  injur ies would have resu l ted ,  due  to d e c e l e r a t i o n  into the  2 - in c h -  
wide webbing. With the  p robabi l i ty  of  se ve re  jackkni f ing  ove r  the  be l t  and injury- 
producing hyperf lex ion.  F a t a l  in te rnal ,  spine,  or  head and  neck  injur ies would have been 
ve ry  possible i f lap be l t s  had been used in the  r e a r  s e a t .  The r ight  r e a r  passenger  probably  
would have  survived if he had been r e s t r a in ed  in a p roper ly  f i t t e d  lap /shou ld er  belt .
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CASE 21 (SEA-85-H-OR26)

C a se  vehicle:
C a se  vehic le  weight :
C ase  vehic le  De l ta  V:

1983 C he v ro le t  Malibu s t a t io n  wagon 
4,258 pounds 
18.3 mph

A V r

ih F - l  oTf-f-/

▼ t

Case- 'J c h c c  L w

n i t  f i r l .



Circumstances

A 1983 C hev ro le t  Malibu s t a t i o n  wagon was s t ruck  s t r a ig h t  head-on ,  l e f t  f ron t  to 
l e f t  f ron t ,  by a 1978 Ford Thunderb ird .  The  Malibu was occup ied by a l ap / shou lde r  be l t  
r e s t r a in e d  6 2 - y e a r - o l d  male  dr ive r ,  a lap / shou lder  be l t  r e s t r a in ed  6 5 - y e a r - o l d  m an  s e a t e d  
r ight  f ron t ,  a lap b e l t ed  5 9 - y e a r - o l d  woman s e a t e d  l e f t  r ea r ,  and a  lap b e l t e d  4 2 - y e a r - o l d  
woman s e a t e d  r igh t  r ea r .  The Thunde rb ird  was dr iven  by an un res t ra ined  47-yea r -o ld  
woman,  a c co m p a n ie d  by a 55 -year -o ld  woman in the  r ight  f ront ,  probably un res t ra ined .  
The  De l ta  V for  bo th  vehic les  was v ir tua l ly  iden t ica l  a t  a p p ro x im a te ly  18 mph 
( longi tudinal) .

This a c c i d e n t  r e su l ted  in m o d e r a t e  injur ies to  the  Malibu dr iver .  The r em a in ing  
passengers  of  the  Malibu sus ta ined  minor  injur ies.  The  u n res t ra ined  o c c u p a n t s  of  the  
Thunderb ird  r ece ived  minor  injur ies.

R e s t r a in t  and  Injury

S ea t ing  loca t ion:  Driver  
Sex: M 
Age:  62
Height:  5 f e e t  7 inches 
Weight : 160
R e s t r a i n t  used:  Lap /shou lder  b e l t  (ELR)
Proper  use? Probably

This  d r ive r  was w ear ing  a  3-poin t ,  cont inuous  loop, lap / shou lder  b e l t  with ELR, a 
windowshade tension re l i e f  f e a t u r e ,  a  c inching type  o f  l a t c h p la t e ,  and a pushbut ton  
re l ease  type  of  buckle  a t t a c h e d  to a f lexible  s ta lk .  The  occupan t  desc r ibed  the  p r e - c ra s h  
lap be l t  a d ju s t m e n t  as  snug, pos i t ioned  low on his hips, bu t  he was unable  to r e l a t e  the  
shoulder  s t r a p  a d ju s tm e n t .  T h e re  were  fo rc e  loading marks  on the  s y s te m  webbing, 
a t t r i b u t e d  to  webbing load a t  the D-r ing.  The  s t e e r in g  a ssem bly  was d i sp laced  inboard 
and the  i n s t ru m e n t  pane l  was  m o d era te ly  de fo rm ed .

Injur ies AIS Probable  Source

Abrasion,  l e f t  fo rehead 1 S te e r ing  wheel  r im
Sprain,  r ight  shoulder 1 Im pa c t  fo rces
Contusion,  l e f t  elbow 1 In te r io r  s idewal l
Major contus ion,  r igh t  thigh 2 S te e r ing  wheel  r im
Abrasion,  l e f t  fo rea rm I In te r io r  s idewal l
Small  l ac e ra t io n ,  l e f t  hand 1 Broken s ide glass

This man  was t r e a t e d  and  re leased  a t  a loca l  hospi ta l .  He migh t  have sus ta ined  se r ious  
injur ies  if he  had been un res t ra ined ,  making vio len t  c o n t a c t  with the  P e e r i n g  assembly ,  A 
pi l lar ,  and  lower in s t r u m e n t  panel.
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S e a t ing  loca t ion:  Right  f ront  
Sex: M 
Age: 65
Height :  5 f e e t  11 inches 
Weight : 195
R e s t r a i n t  used:  Lap /shou lder  be l t  
P rope r  use? Unknown

This pas senge r  was wear in g  a  l ap / shou ld er  be l t  s im i la r  to the dr iver 's .  No 
in fo rm a t ion  concern in g  p rec ra sh  sys tem  a d ju s t m e n t  was furnished by this  occupan t .  
T h e re  was a fo rc e  loading sca r ,  a t t r i b u t e d  to the  D-r ing,  on the  sys tem  webbing a t  
a p p ro x im a te ly  33 inches above  the  r e t r a c t o r .  The re  was no c o m p a r t m e n t  d e fo rm a t io n  
no ted  fo rw ard  of  this  s e a t ing  posit ion.

Injur ies AIS Probable  Source

T ra n sv e r s e  f r a c tu r e ,  10th and 11th 
l e f t  ribs

1 Shoulder  s t r ap

Abrasion,  l e f t  e lbow I Right  s ide s te e r ing  
wheel  rim

Abrasion,  l e f t  fo rea rm 1 Right  s ide s te e r ing  
wheel  rim

Cc tusion, d iagonal ly  ac ross  c h e s t 1 Shoulder  s t r a p
Abrasion,  d iagonal ly  ac ros s  c hes t 1 Shoulder  s t r a p
Contus ion ,  ov e r  l e f t  i l iac  c r e s t 1 Lap be l t
Small  l a c e ra t io n ,  lower  r igh t  leg 1 Lower i n s t rum e n t  p

This  man was t r e a t e d  and  re le a se d  a t  an a r e a  hospi ta l .

Given this  man's  he ight ,  he probably  would have  rece ived  som e  leve l  o f  fac ia l  
injur ies  ( f rom c o n ta c t i n g  the  windshield),  a long  wi th  a higher  l eve l  of  injur ies to  his lower 
e x t r e m i t i e s ,  due to  c o n t a c t s  with the  lower  in s t ru m e n t  pane l  and below,  if he had been 
un res t ra ined .

Sea t ing  loca t ion :  L e f t  r e a r  
Sex: F 
Age:  59
Height :  5 f e e t  6 inches 
Weight : 155
R e s t r a i n t  used:  Lap be l t  (ALR)
Prope r  use? Yes

This  passenge r  was w ea r ing  a  lap  be l t  with an ALR, a sewn- in l a t c h p la t e  a t t a c h e d  to 
the  r e t r a c t a b l e  webbing,  and a  pushbu t ton  r e l e a s e  type  of  buckle .  The buckle  was 
a t t a c h e d  to an 11 - inch  po r t ion  of  webbing which e n t e r e d  the  s e a t ing  a r e a  a t  the  junc t ion  
o f  the  upper  and  lower  s e a t  cushions.  This  woman said t h a t  the  p re -c ra s h  lap be l t  
a d ju s t m e n t  was "snug," wi th  the  webbing posi t ioned  low on he r  hips. The re  was no 
c o m p a r t m e n t  d e fo r m a t io n  a t  this  s ea t in g  posit ion.



Lac e ra t ion  (1 cm),  over  l e f t  eye 
Abrasion,  lower abdomen 
Contus ion ,  lower abdomen 
Contusion,  a round l e f t  eye

Injur ies AIS Probable  Source

1 Eyeglasses
1 Lap be l t
1 Lap be l t
1 Front  s e a tb a c k

She was t r e a t e d  and re leased  a t  an a reu  hospi ta l .  A S a f e ty  Board followup in te rv iew  
r e v e a le d  t h a t  she was s ti ll  expe ri enc ing  abdomina l  t ende rnes s  1 month a f t e r  the  a c c ide n t .

It is highly probable  t h a t  this woman 's  p r inc ipal  d e c e l e r a t io n  in this  m o d e r a t e  
(18 mph Del ta  V) c ra sh  took p lace  into the  r e a r  su r f a c e  o f  the  f ron t  s ea t .  Given the  r e a r  
c o m p a r t m e n t  dimensions,  she moved fo rw ard  into the  lap be l t  only a sm a l l  a m o u n t  be fo re  
she c o n t a c t e d  the  s e a tba ck .  Thus,  the  p e n e t r a t i o n  of  the  lap be l t  into her  abdomina l  a r e a  
was not  fo rce fu l  enough to  cause  ser ious  in te rna l  injury.

Sea t ing  loca t ion :  Right  r e a r  
Sex: F 
Age: 42
Height :  5 f e e t  2 inches 
Weight:  170
R e s t ra in t  used:  Lap be l t  (ALR)
Proper  use? No

This passenger  was wear ing  a  lap be l t  s im i la r  to her  s e a t  mate 's .  The re  was no 
de fo rm a t io n  of  the  c o m p a r t m e n t  a t  this  s e a t in g  posit ion.

Injuries AIS Probable  Source

Abrasion, l e f t  fo rehead 1 R ear  s u r f a c e  of  f ron t
seat.

Contus ion ,  mid-abdomina l  a r e a 1 Lap be l t
Contus ion ,  l e f t  knee 1 R e a r  s u r f a c e  of  f ron t

s e a t
Contusion,  r igh t  knee 1 R ear  s u r f a c e  of  f ron t

s e a t

She was t r e a t e d  and r e leased  a t  an  a r e a  hospi ta l .  A S a f e ty  Board fol lowup in te rv iew one 
month  a f t e r  the  a c c id e n t  r e v e a le d  t h a t  she was e xpe r ienc ing  abdomina l  so reness  and 
bruis ing was s t i l l  ev ident .

The  p rec ra sh  a d ju s t m e n t  of  this  woman's  lap be l t  was desc r ibed  as  "snug," but  with 
the  webbing posi t ioned  above  the  navel .  Desp i te  the  i n c o r r e c t  p l a c e m e n t  of  this  lap bel t ,  
and the  ove rw e igh t  condi t ion  of  this  woman,  the  D e l ta  V was su f f i c i e n t ly  low in this  ca se  
(combined  with her  pr inc ipal  d e c e l e r a t io n  into the  r igh t  f ron t  s e a tb a ck )  to  p re v e n t  ser ious 
i n te rna l  injury.

The most  ser ious  injury su s ta ined  in this  c ra sh  was the  c on tused  thigh  of  the  Malibu 
dr ive r .  All o ther s ,  r e s t r a in e d  and  un res t ra ined ,  s u f f e r e d  only minor  injuries.  If the  r e a r  
s e a t  passenge rs  in the  Malibu had been  wear ing  lap /shou lder  be l ts ,  they  probably  would 
not  have sus ta ined  minor  f ac ia l  injuries.
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9 CASE 22 (FTW-86-H-ORQ2)

C a se  vehicle:
Case  vehicle  weight :
C ase  vehic le  De l ta  V:

1979 Chevro le t  ImpUa s ta t io n  wagon 
4,700 pounds 
35 mph
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A 1979 C h e v ro le t  Impala  s t a t io n  wagon s t ruck  a 1984 Kenworth t r a c t o r - t r a i l e r  
(gasol ine tanker )  head-on ,  r ight  f ron t  to r igh t  f ront .  The  s t a t io n  wagon was dr iven  by a 
2 8 - y e a r - o l d  man ac com pa n ie d  by six o t h e r  passengers  who ranged  in age f rom 10 months 
to  9 years .  None of  the  s ta t ionw a gon  oc c upan t s  w e re  r e s t r a ined .

The t ruck  was haul ing 8,600 gallons of  gasol ine a t  a  d r i v e r - e s t i m a t e d  55 mph when 
the  im p a c t  occu r red .  The  e s t i m a t e d  r ight  f ront  to  r igh t  f ron t  s t r u c tu r a l  ove r lap  in the  
col lision was 24 inches;  the  c rash  de s t roye d  the  passenger  c a r  and r esu l ted  in a pos t -c ra sh  
gasol ine  f ire t h a t  subs tan t ia l ly  consumed  the  gaso l ine t ruck .

The s t a t io n  wagon d r ive r  rece iv ed  m o d e r a t e  injur ies.  The  r igh t  f ront  passengers ,  a 
1 0 - m o n th -o ld  in fan t  g ir l  and a  9 - y e a r - o l d  girl ,  r e c e iv e d  m o d e r a t e  to se r ious  injuries.  
Injur ies sus ta ined  by the  r e a r  s e a t  passengers  var ied ,  wi th  a 1 0 - m o n t h -o l d  in fan t  girl  
being held a t  c e n t e r  r e a r  and a 6 - v e a r - o l d  boy in the  r igh t  r e a r  r ece iv ing  the  most  serious 
injuries.  The 3 - y e a r - o l d  boy a t  l e f t  r e a r  r e c e iv e d  m o d e r a t e  injur ies ; the  5 - y e a r - o l d  girl  
a t  c e n t e r  r e a r  rece iv ed  only minor  injuries.

R e s t r a i n t  and  Injury

SeaL.ng locat ion :  Driver
Sex: M
Age:  28
R e s t ra in t  used: None
Proper  use? NA

This d r ive r  was not  wear ing  th e  ava i l ab le  3 -poin t  l ap / shou lder  bel t .  Th^re  was 
fo rward d i sp la c em e n t  of  the  s t e e r in g  issembly and  d i s to r t ion  of  the  upper  i n s t rum e n t  
panel  s u r f a c e  in f ront  of  the  dr iver .  Fo rward  d i sp la c em e n t  of  the  lower  i n s t rum e n t  panel  
s u r f a c e  was also no ted  a t  bo th  t h e  l e f t  and r igh t  s ides of  the  s t e e r in g  co lumn.

Circumstances

Injur ies AIS Probable  Source

Closed head  injury 2 S tee r ing  assembly 
and windshield

Unspec if ied  neck injury 1 S tee r ing  assembly 
and  windshield

L acera t ion ,  r igh t  knee  and below 1 Lower in s t ru m e n t  panel
Mult iple  contusions,  ab ras ions 7 F ro n ta l  in te r io r

The fo rces  a c t i n g  on the  C h e v ro le t  d r ive r  w e r e  not  as  g r e a t  as  those  ac t i n g  through  
the  r igh t  s ide o f  the  veh icle ,  due  to the  rap id  c o u n te rc lo c k w is e  ro ta t ion .  It would be 
d i f f icu l t  to say  t h a t  his injury leve l  would have  been  r educ e d  had he been r e s t r a in ed  by 
the  ava i l ab le  sys tem . With t h e  speed  involved,  i t  is q u i t e  l ikely t h a t  som e  level  of  
m o d e r a te  injury would s t i l l  have  occu r red .



Sea t ing  loca t ion :  Righ t  f ron t ,  on lap of  a 9-yea r -o ld  girl  
Sex:  F
Age:  10 months 
R e s t ra in t  used:  None 
P rope r  use? NA

T here  was sub s ta n t i a l  r e a r w a r d  d i s to r t i on  of  the  f ron t  a r e a  a t  this  posit ion.  The 
A pi l lar  was di splaced r e a r w a r d  se v e r a l  inches,  and  e x te r io r  com ponen ts  a p p a re n t ly  
in truded  into  t h e  passenger  c o m p a r t m e n t  a t  windshield level.  A c c u r a t e  d o c u m e n ta t io n  of  
the  c o m p a r t m e n t  compress ion  was no t  possible,  due to  e x t r i ca t io n  a l t e r a t io n s .  The 
s e a t b a c k  a t  this  posi t ion was de fo rm ed  fo rw ard  severa l  inches, due to loading by the  r e a r  
s e a t  occupan ts .  The  in s t r u m e n t  pane l  fo rw ard  of  this  sea t ing  posit ion was found with 
s u bs ta n t ia l  de fo rm a t ion ,  pushed inward and upward  from i ts  lower su r face .

Injur ies AIS Probable  Source

Closed  head  injury w/neuro log ic  d e f e c t 3 In s t rum en t  panel
O cc ip i t a l  h e m a t o m a 1 Ins t rum en t  panel
Contus ion ,  r igh t  check 1 Ins t rum en t  panel
L acera t ion ,  l e f t  hand 1 Ins t rum en t  panel

This chi ld was mos t  l ikely c om pres sed  b e tw e e n  the  i n s t r u m e n t  pane l  and the  9 - y e a r - o l d  
who was repo r ted ly  holding he r  a t  the  t im e  of  the  c rash .  If this  in fan t  had been  p roper ly  
r e s t r a in e d  a t  c e n t e r  f ront  in an a d e q u a t e  child s a f e t y  s e a t ,  she probably  would have 
e sca pe d  wi thou t  ser ious injuries.

Sea t ing  loca t ion :  Righ t  f ron t  (holding infant)
Sex: F 
Age:  9
R e s t r a i n t  used:  None 
P roper  use? NA

This child  was not  wear ing  th e  ava i l ab le  3-point  lap / shou lder  bel t .  It was rep o r ted  
t h a t  she was holding a  1 0 - m o n t h -o l d  chi ld  on he r  lap a t  t h e  t im e  of  the  coll is ion. See 
previous  o c c u p a n t  discussion for  desc r ip t ion  of  c o m p a r t m e n t ,  postc rash.

Injur ies AIS Probable  Source

Pulmonary  con tusion 3 Ins t rum en t  panel
C o m m in u te d  f r a c tu r e ,  r igh t  ulna 3 in s t ru m e n t  panel
C o m m in u te d  f r a c tu r e ,  r ight  radius 3 Ins t rumen t  panel
Displaced f r a c tu r e ,  l e f t  ulna 3 Ins t rum en t  panel
Displaced f r a c tu r e ,  l e f t  radius 3 Ins t rum en t  panel

The  9 - y e a r - o l d  probably  would have  r ec e ive d  ser ious  Injuries even if she had been  
p roper ly r e s t r a in e d  by the  3-point  l ap / shou lder  bel t .  This sea t ing  c o m p a r t m e n t  had 
ex tens ive  intrusion from e x te r io r  c o m pone n t s  which p e n e t r a t e d  a t  ap p ro x im a te ly  the  level  
w here  a r e s t r a in e d  occupan t 's  head  and upper  to rso  would have  been  posi t ioned  due to the  
shou lder  s t r ap .  It could be s pe cu la te d  t h a t  this  a c c i d e n t  would not  have  been  surv ivab le  
for  a  fully r e s t r a in e d  adu l t  o c c u p an t  be c ause  of  t h a t  ex tens ive  intrusion.
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Sea t ing  loca t ion:  L e f t  r e a r  
Sex: M 
Age: 3
R e s t r a in t  used:  None 
P roper  use? NA

This boy was not  r e s t r a in e d  by the  ava i l ab le  lap  be l t .  There  was no intrusion of  the  
passenge r  c o m p a r t m e n t  a t  this posi t ion.  However ,  t h e  back  cushion o f  the  f ron t  s e a t  was 
d e fo r m e d  fo rw ard  s e ve ra l  inches d i rec t ly  in f ron t  of  this  occupan t 's  p r ec ra sh  s e a t ing  
posit ion.

Injur ies

F r a c t u r e d  r ight  m e t a t a r s a l s  
L a c e ra t ion ,  r igh t  fo rehead  
N o n p e n e t ra t i n g  l a c e ra t io n ,  lef t  

abdomina l  wal l 
Unspecif ied  closed  head injury

Contusion,  b r idge  o f  nose

Contus ion ,  l e f t  cheek  
Abrasion,  a n t e r i o r  r igh t  lower  leg 
F r a c t u r e ,  r igh t  hand m e t a c a r p a l

AIS

2
I
1

Probable  Source

R ea r  of  f ront  s e a t  
Rear  of  f ron t  s e a t  
In te r io r  s idewall  c om ponen t s

B pi l lar  and r e a r  of  f ron t  
s e a t

B pi llar  and  r e a r  of  f ron t  
s e a t  

B pi llar
R ea r  o f  f ron t  s e a t  
R e a r  of  f ron t  s e a t

This boy was a d m i t t e d  t o  a  local  hospi ta l  for  3 days  due to  the  closed  head injury and  
f r a c tu r e d  r ight  foot.

This  l i t t l e  boy sus ta ined  less  ser ious injur ies  than  would normal ly be e x p e c t e d  in an 
a c c id e n t  of  this  s ever i ty .  He was a l lowed to  d e c e l e r a t e  into the  r e a r  s u r f a c e  of  the  front  
s e a t b a c k  wi thou t  ser ious injury. He should have  b e e n  in a  child s a f e t y  d ev ice  a p p ro p r i a t e  
for  his s ize  and  weight .  Given the  se v e r i ty  o f  this  coll is ion,  it  is ve ry  l ikely t h a t  se r ious  
to  c r i t i c a l  injur ies would have  o c c u r r e d  if this boy had been  lap bel t ed .

Sea t ing  loca t ion :  C e n t e r  r ea r ,  on lap o f  5 -year -o ld  girl  
Sex:  F
Age: 10 months  
R e s t r a i n t  used:  None 
P rope r  use? NA

The back  cushion of  the  f ron t  s e a t  in f ron t  of  this  in fan t  was d e fo r m e d  fo rw ard  severa l  
inches.  Multiple  scuf fs  on the  r e a r  s u r f a c e  upho ls te ry  w e re  no ted  ac ross  the  e n t i r e  width 
o f  the  fron t  s e a t b a c k  cushion.

Injur ies  AIS

I n t r a -a bdom ina l  7
injury ( requi red  surgery)

F r a c t u r e ,  r igh t  f em u r  3

Probable  Source

Com press ion  b e tw e en  
5 - y e a r - o l d  holding 
her  and f ron t  s e a tb a c k  

Com press ion  b e tw e e n  
5 -vea r -o Id  and front  
s e a t b a c k



This  in fan t  sp e n t  an unspeci f ied  per iod  of t im e  in an a r e a  hosp i ta l  for  su rge ry  and o th e r  
t r e a t m e n t .

If th is  in fan t  had been  p roper ly  r e s t r a i n e d  in a child s a f e t y  s e a t ,  i t  is unl ikely t h a t  
any se r ious  injur ies  would have  occur red .  How ever ,  t h^ re  was insuf f ic ien t  s pace  to  instal l  
a s a f e t y  s e a t  fo r  this  child.

Sea t ing  loca t ion :  C e n t e r  r e a r  (holding in fant)
Sex: F
Age: 5
R e s t r a i n t  used:  None
Prope r  use? NA

This  child  was no t  wear in g  th e  ava i l ab le  s t a t i c  lap be l t  a t  h e r  s e a t i n g  posi t ion.  She 
was rep o r t ed ly  holding a 1 0 - m o n th -o R 5 child  a t  the  t im e  of  t h e  a c c id e n t .  The back  
cushion o f  the  f ro n t  s e a t  was de fo rm  fo rw ard  se v e r a l  inches in f ro n t  of  this  s e a t  
posit ion.  Multiple  s cuff s  on the  r e a r  r  . r f a c e  uphols te ry  were  no ted  ac ros s  the  e n t i r e  
wid th  of  t h e  f ron t  s e a tb a c k  cushion.

Injur ies  AIS Probable  Source

Abrasion,  r igh t  wr i s t  1 R e a r  o f  f ro n t  s e a t b a c k
Super f i c ia l  ab ras ions ,  con tus ions  1 R e a r  o f  f ro n t  s e a tb a c k

She was c h e c k e d  a t  an  a r e a  hosp i t a l  and r e l e a s e d  wi thou t  s ign i f ican t  injury.

The 5 - y e a r - o l d ' s  d e c e l e r a t i o n  was cushioned by the  in fan t  she was holding a t  the  
t im e  of  t h e  c rash .  Even wi thou t  the  cushioning,  th is  chi ld  probab ly  would not  have 
sus ta ined  ser ious  injury, due  to  the  c o n ta i n m e n t  provided  by th e  r e a r  s u r f a c e  of  the  f ron t  
s e a tb a c k .  If this pas senge r  had been  lap be l t ed ,  he r  e n t i r e  d e c e l e r a t i o n  would have  been 
into the  2 - in c h - w i d e  r e s t r a i n t  webbing, and  ser ious  i n te rna l  injur ies  might  wel l have 
r e s u l te d  from such a de c e l e ra t io n .

Sea t ing  loca t ion:  R igh t  r ea r  
Sex: M 
Age: 6
R e s t r a i n t  used:  None 
P rope r  use? NA

This chi ld was no t  wear ing  t h e  ava i l ab le  lap  be l t  a t  his s e a t ing  posit ion.  There  was 
probab ly  e x te r io r  m e t a l  intrus ion  in to  this  c o m p a r t m e n t  a r e a .  Also, t h e  back  cushion of  
t he  f ro n t  s e a t  was  d e fo r m e d  fo rw ard  se v e r a l  inches  a t  t h e  f ro n t  of  this  s e a t i n g  posi t ion. 
Mult iple  a r e a s  o f  s c u f f s  w e re  no ted  ac ros s  the  r e a r  s u r f a c e  o f  the  f ron t  s e a t b a c k  fo rw ard  
o f  th is  s e a t  posit ion.

O v  4  - W a i



Injur ies AIS Probable  Source

L a c e r a t i o n  (1 inch), over  l e f t  eye 1 Intrusion of  e x t e r io r  
m e ta l

L a c e ra t i o n  (2 inch), under  lower  lip 1 Intrusion o f  e x te r io r  
m e ta l

Avulsion,  f ron t  too th 1 Intrusion of  e x te r io r  
m e ta l

P u n c 'u r e ,  r igh t  shoulder  c r e s t 1 Intrusion of  e x te r io r  
m e ta l

L a c e r a t i o n  (3 inch), r ight  s ide neck 2 Intrusion of  e x t e r io r  
m e ta l

H e m a to m a ,  r igh t  fo rehead 1 B pi llar
Mild c ’osed head  injury o B pi llar
Large  l ac e ra t io n  of  tongue 2 Forces  t r a n s m i t t e d  through 

t e e t h
Abrasion,  r igh t  knee 1 R ear  o f  f ron t  s e a t
C h e m ic a l  ke ra t i t i s ,  l e f t  eye 1 B a t t e r y  ac id  or  fuel  spill

This  boy r equ i red  3 days o f  hosp i t a l i za t ion .

While use o f  a  lap be l t  by this  boy might  have  p r e v e n t e d  the  f ac ia l  l a c e ra t io n s  and 
contus ions  r e c e iv e d  from in truding e x te r io r  com ponen t s ,  t h e  lap be l t  i t s e l f  would probab ly  
h a v e  r e s u l t e d  in a  more  ser ious level  of  injuries.  A d e c e l e r a t i o n  impulse o f  35 mph into 
th e  2 - in c h - w i d e  lap  be l t  could have  caused  ser ious  i n t ra -abdom ina l  injur ies,  r egard le ss  o f  
p r e - c ra s h  a d ju s tm e n t .  The  p robab i l i ty  of  head  or  c e rv i c a l  injury would have  been  
in c re ase d  by jackknif ing  over  t h e  lap be l t  webbing.

If a  l ap / shou ld er  b e l t  had been  ava i lab le  to,  and  worn by, this  boy,  he  could probably  
have  r idden  down the  d e c e l e r a t i o n  with only m o d e r a t e  contusions r esu l t ing  from the  
r e s t r a i n t  webbing.  With upper  torso r e s t r a i n t ,  his head  would no t  have been  a l lowed to 
c o n t a c t  the  B pi l lar  and  in truding  e x te r io r  m e ta l .



CA SE 23 (CHI-85-H-OR18)

C a s e  vehicle:
C a s e  veh ic le  weight :
C a s e  vehic le  De l ta  V:

1984 Ford Econol ine Van 
4,935 pounds 
25-28 mph
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