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Analysis of  the 30 Ju ly  3.9977 accident involving J e n n i f e r ’  
Mi l le r9  a pedest r ian ,  and a 3.975 Ford E l i t e  dr iven by T4ro 
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a, 
94 A v i s i t  t o  -&he accident scene t o  make measmenents, d i r e c t  

t h e  taking of several photographs, and Lo gezforrn s eve ra l  
experfmenks on $he amTbpsersaq dats o f  t h e  accident, 
33 July  l9Sle 

Accident BeserLptisn 

J e m i f e r  Nilbela %raveled down the  driveway and p a s t  the  
front edge o f  the house at #lo509 S t a t e  Route 170 i n  a t r o t  
o r  s low run out i n t o  -the s- treet  where she was h i t  by a north- 
bound 1975 Ford Elite driven by Nr. John Graban, The Graban 
Ford skidded 32*2’ ’  t o  a s top  on the  dry asphal t  pavement, 
The f ron t  o f  the Graban Ford was nearly evec with the  south 
edge of t he  d r ive  o f  #lo509 Route 170 when the  skidmarks began, 
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Thus, the  impact with Jenni fe r  PIiller and the  onset o f  skidding 
by t he  Graban Ford occurred nearly simultaneously, J enn i f e r  
Tviiller ended up 58' north o f  the  impact point.  She was 
p a r t i a l l y  ca r r ied  and thrown by the  impact o f  -the Graban'Ford. 

Experiments 

The experiments were performed on 30 July 1981 with the  
he lp  of Jeannie Miller who was 6 years  o ld .  She was 4.2" t a l k  
and weighed 38 pounds. A t  the  time o f  the  30 July 1977 acc iden t  
Jennife i  H i l l e r  w a s  about $9" t a l l  and weighed 52 pounds. 
A s  a ~ c F ? s u ~ , ~ ; ,  visual experiments t o  determine dis tances  of f irst  
s i g h t  using Jeannie X i l l e r  as the subject  w i l l  y ie ld  somewhat 
s h o r t e r  d i s tances  because o f  he r  smaller  s t a t u r e  r e l a t i v e  t o  
Jennifer  N i l l e r  at; t h e  time o f  %he accident ,  Thus, distznc- 
of first s i g h t  determined w i t h  Jeannie H i l l e r  w i l l  be m i n i m a  

Timing experiments which determine speeds f o r  a %ro% o r  
slow ru~? w i l l  d e t e r a i m  a range 02 poss ible  speeds f o r  Jenn i fe r  
Hi l ler  at the  time o f  the  accident ,  Speeds o f  t h i s  type =E? 
af fec ted  only sPigh%ly by small s i z e  v a r i a t i o n s ,  

. 

~ h s  r e sba t s  of t he  ixperiments a r e  as f o l l o w s :  

The dis tance  o f  f irst  s igh t  of a ch i ld  48c eas t  o f  t h e  
e a s t  edge o f  Route 17'0 and i n  the  center  o f  the  driveway 
of  #lo509 f o r  a northbound car i s?56°south  ~f the  driveway. 

The dis tance  of" f irst  s igh t  0% a child $Of  eas t  of" the e a s t  
edge o f  Route 170 (by the  f r o n t  edge of the  house a t  81Q50g 
Route 170) and i n  t he  center  sf the  driveway o f  #lo509 i s  
200' south, o f  t he  driveway, 

The dis tance  of firs% s igh t  of a ch i ld  18f eas t  o f  Yne e a s t  
edge of Route I70 i n  %he cen te r  o f  the  dri-veway a t  $10509 
from a car t r ave l ing  from 23 t o  30 mph northbound is Between 
233 '  and 245? south of  the driveway at #10509* 

A ch i ld  standing i n  Yne center  o f  t he  driveway 2-t #10509 
Route 170 even w i t h  the  first t r e e  south o f  t h e  driveway 
at #lo509 Route 170 ( & t & l l  e a s t  o f  the  e a s t  edge of  Route 
170) i s  c l e a r l y  v i s i b l e  t o  northbound t r a f f i c  f o r  a t  l e a s t  
250' south. o f  the  driveway at  #10509. 

Jeannie Mil les  ran 10 s t eps  zt a nediun trot, 
dis tance  f o r  t h r ee  t r ia ls  was Z3,.O f t  and the average 
t i n e  w a s  4.03 seconds. This r e su l t ed  i n  i ~ n  merage  speed 
of 5.7 f t / s e c  o r  2.5 steps/sec. A reasonable range which 
would include the  speed o f  Jenn i fe r  N i l l e r  f o r  s i m i l a r .  
a c t i v i t y  vioulc! by between 5 t o  7 f t / s ec .  
is consis tant  with rapid  pedest r ian  movement a t  i n t e r s e c t i o n s  
f o r  chi ldren up t o  the  age o f  adulthood. 

The aTJerage 

This speed range 



Ob j e c t ive  s 

1. To determine the  pos i t ion  and the speed of t h e  Graban 

2, 

vel?icle a t  the beginning of  i t s  skid t o  a s top ,  

To determine t h e  time required f o r  Fir, Gra4an t o  b r ing  
his c a r  t o  a s t o p  i n  a 3Z92sr skid,  

b 

3* 9s determine the  minimum distance o f  absolute v i s i b i l i t y  
sf Jennifer  Mibber t o  northhound t r a f f i c  on Route 170 
as she cane out of  the dr ive  (#lOSSg) on the  e a s t  s ide  
oI" Route 178 t o  %he point  of impact, 

40 ITS compute the  time during which Jennifer  Miller w a s  
abss9utel.y v i s i b l e  t o  a l l  t ra f f ic  on Route 3.70 northbound 
prior t o  impact, 

ITS determine how Ssng Nre Graban would have had to delay 
h i s  t r a v e l  to the point  o f  impact so  as t o  asroid h i t t i n g  
J e m i f  e r  l~lil..lero 

PYlalys i S 

sa> $geed de%ermina%fon f o r  the  Grabam sehicI.e, 

The energy o f  mot ion  o f  the  Graban vehic le  was dissipated 
19 a 5202ff  skid -to a s t o p ,  

Equation: 

Result:  

Coment: 



L 

b) Posi t ion determination f o r  the  Graban vehic le  when i t s  
s k i d  began, 

The police r epo r t  shows the  f i n a l  r e s t i n g  pos i t i on  o f  the 
Graban vehicle.  Working backwards from the  r e s t i n g  p o s i t i o n  . 
t o  the  beginning o f  the  3 2 t 2 1 1  skid or" the  l e f t  r e a r  t i r e  
and knowing the  wheel base and length o f  the  1975 Ford 
E l i t e  a l l o w s  one t o  determine the  posi t ion o f  the  f r o n t  
buaper o f  the  Graban Ford a t  the  s t a t  o f  the  skid,  
on these measurements the  f ron t  bunper o f  the  Graban Ford 
was one o r  two fee t  south o f  t h e  south edge of  the  drivel--k $- 
#lo509 Route 1700 This f a c t  agrees with Mr, Graban's 
statement t h a t  he did  not apply h i s  brakes p r i o r  t o  h i t t i n g  
J e m i f e r  Mil ler ,  I n  f a c t ,  the  impact and t h e  beginning 
of the  32°2r0  sk id  were nearly simultaneous, 

Based 

2, Stopping time determination f o r  the  Graban veh ic le ,  

Equation:: 

Result: 

Comment: The time f ron  impact t o  a complete stoop was 
the re fore  in %he range P,58@1,82 seconds 
because t he  beginning o f  -the s k i d  and impact 
were near ly  simultaneous. If one adds t h e  accepted. 
value, 0.8 seconds, o r  even 1.0 second t o  a c c o m t  
f o r  d r i v e r  reac t ion  time (defined t o  be t he  
length. o f  time from the  perception o f  a hazard 
t o  t he  a c t u a l  brake appl ica t ion)  then t h e  t o t a l  
stopping time i s  between 2,38:..&d 2.82 seconds 
f o r  t he  Graban vehic le ,  

3, Minimum dis tance  of  absolute v i s i b i l i t y  o f  J e n n i f e r  Mi l l e r  
t o  t r a f f i c  on Route 170 as she traversed her  pre-impact 
path 

The first t r e e  south o f  the  dr ive  o f  #lo509 i s  6 y 6 1 1  f r o m  
the  ea s t  curb. Patrolman Ricket ts  noted t h a t  t he  p o i n t  
of impact was near  t h e  l e f t  f r o n t  headlight  o f  the  Graban 
vehic le  (about one f o o t  f r o m  the  l e f t  edge of  t h e  veh ic l e ) .  
Further,  t h e  front o f  the  Graban veh ic le  was 2l5" e a s t  
o f  the  double cen te r  l i n e  o f  Route 170. Since t'ne nocth- 
bound lane is 14' wide, the t o t a l  d is tance  is: 

q 



As a r e s u l t ,  the  minimum dis tance  o f  absolute v i s i b i l i t y  
i s  l T t l 1 l .  

I n  h i s  2 1  November 1980 answers t o  in te r roga tor ies  Nr. 
GrEban i l l u s t r a t e s  i n  h i s  answer t o  question 1 2  t h a t  t h e  
point  o f  i n i t i a l  contact w i t h  Jenn i fe r  Miller was about 
Z8611 pas t  the  edge of the  passenger s ide  of  t he  veh ic l e ,  
Thus, t h i s  d is tance  of absolute v i s i b i l i t y  f o r  J enn i f e r  
bviiller was 2 s 6 t r  l e s s  than the  17'11' based on Patrolman 
Rieke t t s  statements,  Thus, we have a range o f  poss ible  
d i s tances  o f  minimum v i s i b i l i t y  between 14'6' '  and 1 7 l  . 
Determination o f  %he time it took  Jennifer  K i l l e r  t o  traTel 
the  %4? 6'1 - 1qn dis tance  of -abso lu te  v i s i b i l i t y  prior 
t o  being hi% by the Graban ca re  

J e m f f e r  Miller was 7 years  o l d  at  the  t ime of  t h i s  acc iden t ,  
One witness says t h a t  she did  p*a s o r t  o f  walking-run ou t  
the drivewaysP, Another s t a t e s  t h a t  she I'came t r o t t i n g  
down. the  drivewaygf, The speed range of  Jennifer  H i l l e r  
for t h i s  a c t i v i t y  is between 5 and 9 f t / sec ,  This range 
i s  based on experiments with Jeannie Miller,  o ther  ex- 
pe r i s en t s  which I have performed and data on pedest r ian  
s tud ies ,  A s  a r e s u l t ,  the  time for absolute v i s i b i l i t y  
f o r  Jenn i fe r  Mil ler  f o r  t he  14 6" 17 t r a v e l  d i s tance  
before  impact is in the  range 2.1++'3,4 seconds. 

4e 

5. The speed o f  the  Graban veh ic le  at  the  start o f  i t s  s k i d  
was i n  the  range of  24.0-27.8 mph. A t  a time 2*1-3.4 
seconds p r i o r  t o  the  onset o f  t he  skid and the  near ly  
sis;ultaneous..impact, i t s  pos i t ion  south of  t'ne impact 
can by calcula ted as f o l l o w s :  

Equation: 

Result :  

6. The maximum t o t a l  stopping dis tance  f o r  the  Graban v e h i c l e  
includes t h e  '32' 2" skid-to-a-stop distance and t h e  d i s t a n c e  
t rave led  i n  a normal t o  long r eac t ion  time range o f  0.8-1.0 
seconds from a-possxble speed range o f  24,0-27.8 mph, 
T h i s  l a t t e r  d is tance  i s  between 28'2Ir  and 4011011, A s  a 
r e s u l t ,  t h e  t o t a l  stopping dis tance  o f  the  Graban v e h i c l e  
w a s  wi th in  a dis tance  range of 60.3' and 73' e 



Determination o f  the  delay time required f o r  the  Graban 
vehic le  s o  as t o  avoid impact with Jennifer  Mil ler .  

To avoid impact, Jennifer  Miller would have had t o  t r a v e l  
an ex t ra  2 $  t o  $ ?  towards the  west curb of Route 170, 
A t  a speed range of  5-7  f t / s e c  Jennifer  Mi l le r  would 
have traveled t h e  required distance o f  2 '  t o  4 '  i n  a 
possible time range o f  S,29-0080 seconds, A s  a result9 
i f  the Graban vehic le  had delayed i t s  t r a y e l  t o  impact 
by at l e a s t  0,8 seconds the  accident woul-d have heen avoided, 

COllGPUSionS 

1, 

2, 

3.  

$ 8  

50 

Jenni fe r  Mil ler  was absolutely v i s i b l e  f o r  at least 
2.1-3.4 seconds before impact, A s  a r e s u l t ,  the Graban 
veh ic le  was a t  Peast i n  the range of  73e91- b38p6f south 
o f  t h e  impact point  when Jennifer Nliller was first absolutely 
v i s i b l e  %o northbound t r a f f i c ,  Since the  maximum stopping 
dis tance  f o r  a veh ic le  t rave l ing  on dry aspha l t  at 
2L$*O- 27,8 mph is in the  range 6Q,3F-73f t h e r e  i s  120 
quest ion t h a t  Ms, Graban could 'have avoided t h e  acc iden t  
by bringing h i s  spehfele t o  a complete step south of the  
impact point,  

If the  Graban FordP 8 L r a ~ e l  p r i o r  to impact had been delayed 
by a m a x i m u m  o f  0,8 seconds the accident wciul.da not have 
~3eewred~  In t h i s  instance,  the Graban veh ic l e  would not 
even have had to stop p r i o r  %Q %he impact po in t ,  

It is  e lem that even before reaching thenof absolute 
v i s i b i P i t y ,  J enn i f e r  Mil ler  would 'have been v i s ib l e  t o  
northbound t r a f f i c  for portions o f  her  40' t ravel  down 
t he  driveway from t he  house of' #lo509 Route 170 t o  t h e  
first point  o f  absolute v i s i b i l i t y ,  

8 0 J h  t-- 



. . .- 
, 

Submitted by: 

David L, Ujhrich, Ph.D. 
Professor of Physics 
(Kent State University) 
707 Berkeley Dr, 
Kent, Ohio 44240 
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