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anat 
our 

e
x
p
e
r
i
m
e
n
t
 

has 
s
h
o
w
n
 

is 
that 

one 
can 

not 
a
r
c
u
e
 

from 
-
e
n
e
r
a
l
 

D
r
i
n
c
i
o
l
e
s
 

that 
the 

f
a
t
a
l
 

shot 
m
u
s
t
 

h
a
v
e
 

come 
f
r
o
m
 

the 
f
r
o
n
t
.
 

That 
is, 

it 

is 
not 

t
r
u
e
 

that, 
as 

I 
and 

m
a
n
y
 

o
t
h
e
r
 

c
r
i
t
i
c
s
 

had 
t
h
o
u
g
h
t
,
 

and 
as 

T
h
o
m
o
s
o
n
 

‘ 
si 

4 
‘ 

4g 
: 

4 
. 

: 
set 

f
o
r
t
h
 

inl 
d
e
t
a
i
l
,
 

if 
the 

b
u
l
k
 

of 
a
’
t
a
r
z
e
t
 

is 
seen 

to 
m
o
v
e
 

in 
one 

d
i
r
e
c
t
i
o
n
,
 

it 
follows 

from 
the 

laws 
of 

Dhysics 
that 

the 
shot 

must 
have 

come 
from 

the 

O
p
p
o
s
i
t
e
 

d
i
r
e
c
t
i
o
n
.
 

Our 
m
e
l
o
n
 

f
e
c
t
s
 

v
r
o
v
i
d
e
d
 

a 
c
o
u
n
t
e
r
-
e
x
a
m
p
l
e
 

to 
that 

t
h
e
o
r
y
.
 

+ In 
fact, 

e
v
e
n
 

w
i
t
h
o
u
t
 

the 
e
x
v
e
r
i
m
e
n
t
,
 

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

in 
A
p
n
v
e
n
d
i
x
 

1 
s
h
o
w
 

that 

o
n
c
e
 

the 
p
o
s
s
i
b
i
l
i
t
y
 

of 
h
i
g
h
-
m
o
m
e
n
t
u
m
,
 

l
o
w
-
m
a
s
s
 

f
r
a
:
m
e
n
t
s
 

is 
c
o
n
s
i
d
e
r
e
d
,
 

the 

general 
argument 

(as 
set 

forth 
by 

Thomnson) 
is 

not 
valid, 

T
h
e
r
e
 

s
h
o
u
l
d
 

be 
no 

d
i
s
a
s
r
e
e
m
e
n
t
 

a
b
o
u
t
 

the 
v
r
e
v
i
o
u
s
 

p
a
r
a
r
r
a
o
h
,
 

_
p
u
t
 

all _
i
t
 

t
h
a
t
 

t
h
e
 

shot 
came 

from 
the 

t
h
a
t
 

one 
v
a
r
t
i
c
u
l
a
r
 

a
r
e
u
n
e
n
t
 

f
r
o
n
t
 

is 
not 

v
a
l
i
d
,
 

T
h
a
t
 

does 
not, 

of 
c
o
u
r
s
e
,
 

p
r
o
v
e
 

t
h
a
t
 

the 
s
h
o
t
 

did 
n
o
t
 

come 
D
a
 

on 
= 

f
r
o
m
 

the 
f
r
o
n
t
.
 

To 
see 

w
h
a
t
 

can 
be 

i
n
f
e
r
r
e
d
 

a
b
o
u
t
 

the 
S
a
c
e
e
e
 

une 
etons 

we 
must. 

S
i
e
 

e
e
 
e
e
 

c
o
n
s
i
d
e
r
 

s
e
v
e
r
a
l
 

q
u
e
s
t
i
o
n
s
 

U
N
R
I
E
T
E
 
N
e
 

e
e
 

—
—
 n
e
e
 

1) 
D
o
e
s
 

T
h
o
m
p
s
o
n
'
s
 

a
r
g
u
m
e
n
t
,
 

in 
a 
‘more 

p
e
s
u
p
i
c
t
e
d
 

f
o
r
m
,
 

a
p
p
l
y
 

t
o
.
 a 

h
u
m
a
n
 

s
x
u
i
l
,
 

e
v
e
n
 

t
h
o
u
c
h
 

it 
does 

not 
a
p
p
l
y
 

to 
all 

t
a
r
g
e
t
s
?
 

2
)
 

Are 
any 

of 
the 

d
e
t
a
i
l
s
 

of 
the 

m
o
t
i
o
n
 

in 
the 

Z
e
p
r
u
d
e
r
 

film, 
or 

its 
m
a
r
m
i
t
u
d
e
,
 

i
n
c
o
n
s
i
s
t
e
n
t
 

with.a 
shot 

from 
the 

rear 
and 

the 
"jet 

recoil" 
m
e
c
h
a
n
i
s
m
?
 

3
)
 

W
h
a
t
 

a
s
s
e
s
s
m
e
n
t
 

can 
be 

m
a
d
e
 

of 
the 

a
v
i
a
e
n
e
e
x
e
n
 

the 
d
i
r
e
c
t
i
o
n
 

of 
the 

s
h
o
t
,
 

o
t
h
e
r
 

t
h
a
n
 

the 
m
o
t
i
o
n
 

? 
(Tha 

is, 
m
e
d
i
c
a
l
 

r
e
v
o
r
t
s
,
 

w
i
t
n
e
s
s
e
s
,
 

e
t
c
.
)
 

wnen 
we 

first 
decided 

to 
do 

an 
e
x
n
e
r
i
m
e
n
t
 

to 
see 

if 
a 

recoil 
was 

not 
only 

c
o
n
s
i
s
t
e
n
t
 

with 
monentum 

c
o
n
s
e
r
v
a
t
i
o
n
 

(as 
we 

knew 
it 

was) 
but 

also 
v
h
y
s
i
c
a
l
l
y
 

s
o
s
s
i
b
l
e
,
 

A
l
v
a
r
e
z
 

s
u
r
s
e
s
t
e
d
 

as 
a 

t
a
r
c
e
t
 

a 
m
e
l
o
n
 

s
t
r
e
n
e
t
h
e
n
e
d
 

w
i
t
h
 

tane, 
Tt 

s
h
o
u
l
d
 

be 
n
o
t
e
d
 

that 
we 

did 
not 

go 
a
r
o
u
n
d
 

s
h
o
o
t
i
n
g
 

at 
v
a
r
i
o
u
s
 

t
a
r
g
e
t
s
 

u
n
t
i
l
 

we 

f
o
u
n
d
 

one 
that 

w
o
r
k
e
d
.
 

We 
f
e
i
t
 

that 
a 

t
a
n
e
d
 

m
e
l
o
n
 

and 
a 

h
e
a
d
 

w
o
u
l
d
 

have 
in 

c
o
m
m
o
n
 

T
o
l
.
o
w
i
n
g
 

e
s
s
e
n
t
i
a
l
 

f
e
a
t
u
r
e
s
:
 

a 
s
h
e
l
l
 

s
t
r
o
n
g
 

e
n
o
u
g
h
 

to 
r
e
s
i
s
t
 

s
h
a
t
t
e
r
i
n
 

2) 
e 

(
i
.
e
,
 

ranges 
ce 

W
e
 

e
x
v
e
c
 

ct ed 
that 

if 
a 

melon 
were 

taped 
it 

would 
develon 

reasonabl iy 
small 

entry 
ang 

encase 

et. 

a 

¢ 
ir 

L 
LAF) 

et 
4 

: 
, 

iy 
rt 

Moe 
P
e
p
e
 
b
w
 

a
 

. 

Sort pwn, 

oo ~' 

Dane ie ae nee 

~ 

: 
: 

: 

: 

exit 
h
o
l
e
s
}
,
 

and 
c
o
n
t
e
n
t
s
 

that 
W
e
r
e
 

soft 
but 

not 
l
i
q
u
i
d
,
 

we 
s
n
o
t
 

at 
ons 

re 
u
n
a
v
a
i
l
a
}
 
2e, 

and 
to 

try 
out 

o
t
h
e
r
 

tare rets, 

L
a
r
v
e
t
s
 

wilthoul 
these 

f
e
a
t
u
r
e
s
,
’
a
n
d
 

we 
feel 

that 
our 

o
b
s
e
r
v
a
t
i
o
n
s
 

s
u
r
r
e
s
t
 

t
h
a
t
 

our 
intuition 

about 
the 

n
e
c
e
s
s
a
r
y
 

properties 
was 

correct. 
An 

untared 
melon 

or 

o
n
l
y
 

s
m
a
l
l
 
f
r
a
g
m
e
n
t
s
 s
e
a
t
h
e
r
e
d
 

in 
many 

a 
c
o
c
o
n
u
t
 

t
y
n
i
c
a
l
l
y
 

s
h
a
t
t
e
r
e
d
,
 

l
e
a
v
i
n
g
 

f
i
l
l
e
d
 

plas 
d
i
r
e
c
t
i
o
n
s
.
 

d
a
t
e
r
-
 

ec 
b
o
t
t
l
e
s
 

t
e
n
d
e
d
 

to 
g0 

f
o
r
w
a
r
d
,
 

but 
not 

d
i
r
e
c
t
l
y
 

f
o
r
w
a
r
d
;
 

the 
l
a
r
v
e
 

a
m
o
u
n
t
 

of 
w
a
t
e
r
 

s
p
r
a
y
e
d
 

out 
m
a
d
e
 

it 
d
i
f
f
i
c
u
l
t
 

to 
tell 

if 
t
h
e
r
e
 

was 
a 

jet 
r
e
c
o
i
l
 

e
f
f
e
c
t
,
 

The 
e
e
l
a
t
i
n
 

in 
a 

r
u
b
b
e
r
 

b
a
l
l
 

was, 
I 

s
u
g
r
e
s
+
,
 

too 

cohesive 
to 

jet 
out. 

we 
filmed 

one 
untaped 

nineanple 
being 

shot, 
and 

altnousc} 

it. 
s
h
a
t
t
e
r
e
d
 

one 
l
a
r
g
e
 

p
i
e
c
e
 

was 
d
r
i
v
e
n
 

b
a
c
k
w
a
r
d
s
 

and 
a
n
o
t
h
e
r
 

w
e
n
t
 

v
c
e
r
n
a
n
d
i
c
u
l
a
r
 

to 
the 

b
u
l
l
e
t
 

path: 
this 

ds 
not 

w
h
a
t
 

one 
w
o
u
l
d
 

have 
a
i
c
e
e
e
k
e
d
 

f
r
o
n
 

a 
n
a
i
v
e
 

a
o
n
l
i
c
a
t
i
o
n
 

of 
Newton's 

laws, 
but 

on 
the 

other 
hand 

we 
did 

not 
see 

a 
recoil 

of 

m
o
s
t
 

of 
the 

t
a
r
g
e
t
.
 

(
T
h
a
t
 

is 
w
h
y
 

I 
call 

t
h
e
s
e
 

r
e
s
u
l
t
 

"
i
n
c
o
n
c
l
u
s
i
v
e
"
 

= 
not 

b
e
c
a
u
s
e
 

t
h
e
y
 

did 
not 

meeeameduecinwes 
p
r
o
v
e
 

w
h
a
t
 

we 
“
w
a
n
t
e
d
”
 

t
h
e
m
 

to 
v
r
o
v
e
,
)
 

T
h
e
r
e
 

is 
o
n
l
y
 

one 
w
a
y
 

to 
see 

if-a 
jet 

e
f
f
e
c
t
 

can 
be 

p
r
o
d
u
c
e
d
 

in 
a 

h
u
m
a
n
 

s
k
u
l
l
,
 

and 
that 

is 
to 

s
h
o
o
t
 

one. 
At 

this 
time, 

I 
can 

o
n
l
y
 

o
f
f
e
r
 

my 
o
p
i
n
i
o
n
:
 : 

J 
w
o
u
l
d
 be 

quite 
surprised 

if 
a 

human 
skull 

could 
not 

produce 
the 

same 
kind 

of 

jet 
effect. 

as 
that 

we 
h
a
v
e
 

o
b
s
e
r
v
e
d
 

w
i
t
h
 

m
e
l
o
n
s
,
 

A
s
s
u
m
i
n
g
 

for 
the 

m
o
m
e
n
t
 

t
h
a
t
 

a 
jet 

e
f
f
e
c
t
 

is 
v
o
s
s
i
b
l
e
 

in 
a 

h
e
a
d
,
 

we 
ask 

if 

t
h
e
r
e
 

are 
r
e
a
s
o
n
s
 

for 
q
u
e
s
t
i
o
n
i
n
g
 

the 
e
x
t
r
a
v
o
l
a
t
i
o
n
 

of 
our 

r
e
s
u
l
t
s
 

to 
a 

h
e
a
d
,
 

+ 
+ 

T
h
a
t
 

is, 
are 

the 
o
b
v
i
o
u
s
 

d
i
f
f
e
r
e
n
c
a
s
 

b
e
t
w
e
e
n
 

the 
two 

t
a
r
g
e
t
s
 

i
m
r
o
r
t
a
n
t
 

e
n
o
u
c
h
 

to 
outweigh 

the 
s
i
m
i
l
a
r
i
t
i
e
s
i
 

We 
first 

consider 
the 

q
u
e
s
t
i
o
n
 

in 
the 

abstract, 

making 
no 

reference 
to 

what 
is 

seen 
in 

the 
Zaprucer 

film. 
I 

conclude 
that 

one 
‘ 

y 
can 

not 
a 

p
r
i
o
r
i
 

e
x
n
e
c
t
 

the 
m
a
g
n
i
t
u
d
e
 

and 
p
a
t
a
n
a
 

of 
the 

j
e
t
-
r
e
c
o
i
l
 

e
f
f
e
c
t
 

to 

be 
s
i
m
i
l
a
r
 

in 
the 

two 
c
a
s
e
s
,
 

and 
in 

fact 
t
h
e
y
 

m
i
s
h
t
 

be 
e
x
p
e
c
t
e
d
 

to 
be 

g
u
i
t
e
 

e
f
f
e
e
t
,
 

and 
how 

on 
the 

d
e
t
a
i
l
s
 

of 
the 

s
i
t
u
a
t
i
o
n
,
 

She 
j
e
t
i
i
n
e
 

is 
u
n
d
o
u
b
t
e
 

ly 
c
a
u
s
e
d
 

at 
l
e
a
s
t
 

in 
vart 

by 
the 

e
f
f
e
c
t
 

of 



fi 
oes 
C
e
n
 OVT SRT Ce O

c
 
e
t
 

a
n
a
l
 

b
u
l
l
e
t
 

as 
it 

v
a
s
s
e
s
 

t
h
r
o
u
c
h
 

the 
t
a
r
z
e
t
 

a
t
a
 

hich 
s
n
e
e
d
,
 

A
l
t
h
o
u
s
h
 

} 
have 

no 
a
t
e
 

c
e
t
a
i
l
e
d
 

k
n
o
w
l
e
d
g
e
 

of 
s
h
o
c
k
 

w
a
v
e
 

p
n
e
n
o
n
 rena, 

it 
s
e
e
m
s
 

v
r
o
b
a
b
l
e
 

that 
the 

e
f
f
e
c
t
 

a 
e
e
 

e
n
 

n
n
 

n
e
?
 

is 
c
i
r
e
c
t
l
y
 

r
e
l
a
t
e
d
 

not 
o
n
l
y
 

to 
such 

v
r
o
v
e
r
t
i
e
s
 

of 
the 

m
e
d
i
u
m
 

as 
its 

v
i
s
c
o
s
i
t
y
 

and 
c
o
n
v
r
e
s
s
i
b
i
l
i
t
y
,
 

but 
a
l
s
o
 

to 
the 

s
n
e
e
d
 

of 
s
o
u
n
d
 

in 
that 

m
e
d
i
u
m
.
 

ihe 
s
v
e
e
d
 

o 
of 

s
o
u
n
d
 

g
e
n
e
r
a
l
l
y
 

i
n
c
r
e
a
s
e
s
 

w
i
t
h
 

d
e
n
s
i
t
y
;
 

it 
is 

a
b
o
u
t
 

1100 
f
e
e
t
 

ner 
s
e
c
o
n
d
 

in 

air, 
4599 

fos 
in 

water 
or 

Zelatin, 
anc 

1£09 
fos 

in 
a 

very 
lisht 

solid, 
cork. 

fhe 

m
u
z
d
l
e
 

v
e
l
o
c
i
t
y
 

of 
a 

Car 
cano 

b
u
l
l
e
t
 

is 
a
b
o
u
t
 

2
0
0
0
 

fps; 
the 

b
u
l
l
e
t
s
 

we 
u
s
e
d
 

in 
our 

t
e
s
t
s
 

m
a
y
 

h
a
v
e
 

been 
up 

to 
3099 

fos, 
it 

s
e
e
m
s
 

t
h
a
t
 

a
f
t
e
r
 

b
e
i
n
g
 

s
l
o
w
e
d
 

as 
it 

e
n
t
e
r
s
 

the 
t
a
r
s
e
t
,
 

a 
b
u
l
l
e
t
 

w
o
u
l
d
 

h
a
v
e
 

a 
v
e
l
o
c
i
t
y
 

w
e
l
l
 

u
n
d
e
r
 

that 
of 

s
o
u
n
d
 

in 

e
i
t
h
e
r
 

a 
m
e
l
o
n
 

or 
a 

h
e
a
d
 

(
a
s
s
u
m
i
n
g
 

that 
the 

s
p
e
e
d
 

of 
s
o
u
n
d
 

in 
t
h
e
s
e
 

c
a
s
e
s
 

is 
c
l
o
s
e
r
 

to 
that 

in 
water 

than 
cork); 

however, 
the 

speed 
of 

the 
bullet 

and 
the 

sveed 
of 

s
o
u
n
d
 

are 
not 

v
e
r
y
 

w
i
d
e
l
y
 

s
e
v
a
r
a
t
e
d
,
 

so 
J 

w
o
u
l
d
 

not 
p
r
e
d
i
c
t
 

that 
a 

m
e
l
o
n
 
a
n
d
 a 

h
e
a
d
 

w
o
u
l
d
 

n
e
c
e
s
s
a
r
i
l
y
 

b
e
h
a
v
e
 

the 
s
a
m
e
 

way. 

The 
e
e
 

d
e
s
c
r
i
b
e
d
 

m
e
c
h
a
n
i
s
m
 

m
i
r
h
t
 

p
r
o
d
u
c
e
 

a 
jet 

e
f
f
e
c
t
,
 

even 
w
i
t
h
 

a 
v
e
r
y
 

r
i
c
i
d
 

s
h
e
l
l
 

on 
the 

t
a
r
g
e
t
.
 

(
C
o
n
s
i
d
e
r
,
 

for 
e
x
a
m
p
l
e
,
 

a 
v
e
r
y
 

s
t
o
n
g
 

m
e
t
a
l
 

c
o
n
t
a
i
n
e
r
 

with 
a 

very 
fast 

bullet 
required 

to 
penetrate 

the 
shell.) 

With 
a 

n
o
n
-
r
i
z
i
d
 

container, 
another 

m
e
c
h
a
n
i
s
m
 

might’ 
come 

into 
play: 

d
e
f
o
r
m
a
t
i
o
n
 

of 
the 

shell 
and 

c
o
n
s
e
q
u
e
n
t
 

d
i
s
v
l
a
c
e
m
e
n
t
 

of 
the 

contents. 
If 

we 
vush 

on 
a 

d
e
f
o
r
m
a
b
l
e
 

container 

w
h
o
s
e
 

c
o
n
t
e
n
t
s
 

a
r
e
 

not 
v
e
r
y
 

c
o
m
u
r
e
s
s
i
b
l
e
 

(
e
.
g
.
,
 

w
a
t
e
r
)
,
 

and 
w
h
i
c
h
 

has 
a 

h
o
l
e
 

on 

the 
opposite 

side, 
some 

of 
the 

contents 
will 

be 
forced 

out, 
even 

if 
we 

vush 

S
l
o
w
l
y
.
 

C
e
r
t
a
i
n
l
y
 

the 
s
h
e
l
l
 

of 
a 

m
e
l
o
n
 

can 
be 

d
e
f
o
r
m
e
d
 

in 
t
h
a
t
 

way, 
and 

such 

c
e
f
o
r
m
a
t
i
o
n
 

m
a
y
 
c
o
n
t
r
i
b
u
t
e
 

s
i
m
m
i
f
i
c
a
n
t
l
y
 

t
o
t
h
e
 

jet 
e
f
f
e
c
t
 

we 
o
b
s
e
r
v
e
d
.
 

1 
s
u
s
p
e
c
t
 

9 
g 

_
—
_
—
_
—
 

that 
a 

s
k
u
l
l
 

d
e
f
o
r
m
s
 

without 
-
s
h
a
t
t
e
r
i
n
z
 

u
n
d
e
r
 

the 
i
m
v
a
c
t
 

of 
a 

b
u
l
l
e
t
 

to 
a 

s
u
r
p
r
i
s
i
n
g
l
y
 

l
a
r
g
e
 

d
e
g
r
e
e
.
 

N
o
n
e
t
h
e
l
e
s
s
,
 

it 
is 

q
u
i
t
e
 

v
o
s
s
i
b
l
e
 

t
h
a
t
 

this 
d
e
f
o
r
m
a
t
i
o
n
 

e
c
a
r
d
 

m
e
c
n
a
n
i
s
m
 

produced 
a 

large 
vart 

of 
the 

jetting 
observed 

in 
the 

melons 
but 

would 

not 
do 

so.in 
a 

skull. 

R
i
n
d
 

iy, 
Sa 

n
o
t
e
 

E
a
t
 

an 
o
b
s
e
r
v
a
b
l
e
 

r
e
c
o
i
l
 

r
e
q
u
i
r
e
s
 

a 
f
o
r
w
a
r
d
 

jet 
s
t
r
o
n
r
 

+
n
 

e
n
o
u
r
h
 

to 
o
v
e
r
c
o
m
e
 

w
h
a
t
e
v
e
r
 

f
o
r
w
a
r
d
 

m
o
t
i
o
n
 

is 
t
r
a
n
s
f
e
r
r
e
d
 

to 
the 

t
a
r
g
e
t
 

by 
the beth 

d
e
t
e
 

on 

E
L
U
E
N
T
 
g
e
 

et 

b
u
i
l
e
t
 

i
m
v
a
e
t
.
 

vhe 
c
a
l
e
u
l
a
t
i
o
n
 

in 
A
s
p
e
n
d
i
x
 

1 
of 

the 
o
r
i
c
i
n
e
d
 

d
r
a
f
t
 

r
e
p
o
r
t
 

s
h
o
w
s
 

that 
nol 

m
u
c
h
 

of 
the 

i
n
c
i
d
e
n
t
 

k
i
n
e
t
i
c
 
e
n
e
r
s
y
 
energy 

n
e
e
d
s
 

to 
be 

u
s
e
d
 

up 

to 
o
r
a
d
u
c
e
 

the 
f
o
r
w
a
r
d
 

tet, 
N
o
w
e
v
e
r
,
 

a 
t
r
a
n
s
i
t
i
n
:
 

b
u
l
l
e
t
 

m
a
y
 

lose 
a 

s
r
e
a
t
 

+ 
deal 

of 
its 

e
n
e
r
g
y
,
 

in 
o
t
h
e
r
 

w
a
y
s
.
 

As 
the 

b
u
l
l
e
t
 

e
n
t
e
r
s
 

a 
t
a
r
g
e
t
,
 

it 
is 

s
l
o
w
e
d
 

down, 
t
r
a
n
s
t
e
r
r
i
n
g
 

some 
of 

the 
e
n
e
r
r
y
 

it 
l
o
s
e
s
 

to 
the 

m
m
i
e
m
 

t
a
r
r
e
t
,
 

d
r
i
v
i
n
g
 

it 
f
o
r
w
a
r
d
.
 

If 
t
h
e
r
e
 

is 
no 

jet 
r
e
c
o
i
l
,
 

of 
c
o
u
r
s
e
 

this 
f
o
r
w
a
r
d
 

m
o
t
i
o
n
 

is 
w
h
a
t
 

“ds 
obs 

r
v
e
d
,
 

A 
j
e
t
-
r
e
c
o
i
l
 

e
f
f
e
c
t
 

may 
a
p
p
e
a
r
 

to 
c
o
u
n
t
e
r
a
c
t
 

this 
f
o
r
w
a
r
d
 

m
o
m
e
n
t
u
m
 

a
l
m
o
s
t
 
i
n
s
t
a
n
t
a
n
e
o
u
s
l
y
,
 

but 
the 

net 
m
o
t
i
o
n
 

c
e
r
t
a
i
n
l
y
 

d
e
p
e
n
d
s
 

on 
the 

a
m
o
u
n
t
 

of 

e
n
e
r
g
y
 

and 
m
o
m
e
n
t
u
m
 

t
r
a
n
s
f
e
r
e
d
 

w
h
e
n
 

the 
b
u
l
l
e
t
 

s
t
r
i
k
e
s
 

the 
s
h
e
l
l
 

as 
it 

e
n
t
e
r
s
.
 

(
E
n
e
r
g
y
 

t
r
a
n
s
f
e
r
 

as 
the 

b
u
l
l
e
t
 

or 
its 

f
r
a
g
m
e
n
t
s
 

exit 
has 

a 
s
i
m
i
l
a
r
 

e
f
f
e
c
t
.
)
 

t
r
 

r
e
r
h
a
p
s
 

a 
s
i
m
p
l
e
 

e
e
d
a
n
t
e
D
 

e
x
p
e
r
i
m
e
n
t
”
 

will 
m
a
k
e
 

this 
c
l
e
a
r
.
 

C
o
n
s
i
d
e
r
 

two 
t
a
r
v
e
t
s
,
 

A 
and 

B, 
w
i
t
h
 
i
d
e
n
t
i
c
a
l
 

c
o
n
t
e
n
t
 ts, 

A 
h
a
v
i
n
g
 

a 
m
u
c
h
 

t
h
i
c
k
e
r
 

s
h
e
l
l
 

The 
bullet 

that 
strikes 

A 
should 

have 
a 

much 
greater 

speed 
than 

the 
one 

striking 

B, 
so 

that 
a
f
t
e
r
 

p
e
n
e
t
r
a
t
i
n
g
 

the 
s
h
e
l
l
 

b
o
t
h
 

b
u
l
l
e
t
s
 

h
a
v
e
 

tne 
same 

s
p
e
e
d
.
 

Let 
the 

t
a
r
g
e
t
s
 

both 
have 

thin 
s
h
e
l
l
s
 

on 
the 

side 
o
p
v
o
s
i
t
e
 

the 
b
u
l
l
e
t
 

i
m
v
a
c
t
;
 

then 
the 

r
e
c
o
i
l
 

m
o
m
e
n
t
u
m
 

p
r
o
d
u
c
e
d
 

by 
j
e
t
t
i
n
g
 

w
i
l
l
 

be 
the 

same 
in 

b
o
t
h
 

c
a
s
e
s
.
 

H
o
w
e
v
e
r
,
 

in 
case 

A 
the 

impact 
will 

produce 
a 

larse 
transfer 

of 
momentum 

forward, 
and 

the 

net 
effect 

will 
be 

conuana 
motion; 

in 
case 

5, 
the 

P
e
a
c
e
 recoil 

will 
dominate. 

We 
did 

not 
att D

a
n
e
 

to 
m
e
a
s
u
r
e
 

the 
e
n
t
r
a
n
c
e
 

or 
e
x
i
t
 

v
e
l
o
c
i
t
y
 

of 
the 

b
u
l
l
e
t
 

g
o
i
n
g
 

t
h
r
o
u
g
h
 

the 
m
e
l
o
n
,
 

but 
it 

s
e
e
m
s
 

l
i
k
e
l
y
 

to 
me 

that 
t
h
e
 

e
n
e
r
g
y
 

loss 
was 

r
e
 

s
m
a
l
l
 

c
o
m
p
a
r
e
d
 

to 
t
h
a
t
 

e
x
p
e
c
t
e
d
 

in 
a 

s
k
u
l
l
.
 

(The 
c
o
m
v
a
r
i
s
o
n
 

is 
c
o
n
f
u
s
e
d
 
b
y
 
the 

f
a
c
t
 

that 
we 

u
s
e
d
 

b
u
l
l
e
t
s
 

w
i
t
h
 

h
i
s
h
e
r
 

s
p
e
e
d
 
t
h
a
n
 

C
a
r
c
a
n
o
 
‘
b
u
l
l
e
t
s
;
 

our 
b
u
l
l
e
t
s
 

were 
soft-nosed, 

not 
fully 

jacketed. 
It 

is 
not 

clear 
to 

me 
what 

effect 
this 

would 

h
a
v
e
 

on 
the 

e
n
e
r
r
y
 

l
o
s
t
,
 

but 
t
h
e
r
e
 

c
e
r
t
a
i
n
l
y
 

c
o
u
l
d
 

be 
a 

d
i
f
f
e
r
e
n
c
e
.
 

S
o
f
t
-
n
o
s
e
d
 

and 
f
u
l
i
-
j
a
c
k
e
t
e
d
’
t
L
u
l
l
e
t
s
 

p
h
e
n
a
c
t
o
n
i
s
t
i
e
a
l
i
n
,
 
G
r
a
m
e
n
t
 

quite 
d
i
f
f
e
r
e
n
t
l
y
,
 

The 

q
u
e
s
t
i
o
n
 

of 
w
h
e
t
h
e
r
 

the 
f
r
a
e
m
e
n
t
a
t
i
o
n
 

o
b
s
e
r
v
e
d
 

in 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
 

is 
c
o
n
s
i
s
t
e
n
t
 

with 
a 

f
u
l
l
-
j
a
c
k
e
t
e
d
 

bullet 
is 

di scussed 
b
e
l
o
w
)
 

in 
s
u
m
m
a
r
y
:
 

the 
s
i
m
i
l
a
r
i
t
i
e
s
 

b
e
t
w
e
e
n
 

a 
m
e
l
o
n
 

and 
a 

h
e
a
d
 

are 
e
n
o
u
g
h
 

to 
s
u
g
e
e
s
t
 

that 
a 

recoil 
is 

possible 
in 

the 
latter. 

case. 
That 

is, 
I 

would 
he 

quite 
survrised 

if 
a 

test 
w
i
t
h
 

a 
s
k
u
l
l
 

s
h
o
w
e
d
 

t
h
a
t
 

it 
c
o
u
l
d
 

not 
s
u
p
p
o
r
t
 

s
o
n
e
 

f
o
r
w
a
r
d
 

j
e
t
t
i
n
g
,
 

(This 



selene 

te 
W
t
h
d
a
n
n
i
e
b
r
e
e
r
o
t
m
m
e
d
n
s
 

sia. 
cate 

DR 
6 
k
n
e
e
 

ow 
7 

4
@
 

. 
L
e
 ed 

orn 
s
d
a
 

' 

2
5
 

is 
o
b
v
i
o
u
s
i
y
 

a 
m
a
t
t
e
r
 

of 
my 

own 
j
u
d
g
m
e
n
t
.
 

This 
d
e
c
i
s
i
o
n
 

m
a
v
 

be 
w
r
o
n
s
,
 

but 
it 

is 
not 

v
a
r
t
i
c
u
l
a
r
l
y
 

“
u
n
s
c
i
e
n
t
i
f
i
c
,
”
 

It 
is 

u
n
f
o
r
t
u
n
a
t
e
 

that 
the 

m
a
t
h
e
m
a
t
i
c
s
 

and 

t
e
c
h
n
i
c
a
l
i
t
i
e
s
 

of 
l
a
n
g
 uage 

i
n
v
o
l
v
e
d
 

in, 
for 

e
x
a
m
p
l
e
,
 

my 
owm 

f
i
e
l
d
 

of 
h
i
c
h
-
e
n
e
r
z
y
 

p
h
y
s
i
c
s
 

o
b
s
c
u
r
e
 

f
r
o
m
 

the 
o
u
t
s
i
d
e
r
 

the 
ex ‘tent 

‘to 
w
h
i
c
h
 

p
r
o
g
r
e
s
s
 

in 
s
c
i
e
n
c
e
 

is 

b
a
s
e
d
 

on 
c
o
n
f
l
i
c
t
i
n
g
 

o
p
i
n
i
o
n
s
 

and 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
s
,
 

not 
u
n
a
m
b
i
g
u
o
u
s
 

f
a
c
t
s
,
 

) 

R
o
w
e
v
e
r
,
 

the 
d
i
f
f
e
r
e
n
c
e
s
 

b
e
t
w
e
e
n
 

the 
two 

t
a
r
g
e
t
s
 

and 
b
u
l
l
e
t
s
 

u
s
e
d
 

are 
s
i
g
n
i
f
i
c
a
n
t
 

e
n
o
u
z
h
 

so 
that 

I 
w
o
u
l
d
 

not 
d
e
d
u
c
e
 

f
r
o
m
 

the 
m
e
l
o
n
 

t
e
s
t
s
 

that 
a 

b
u
l
l
e
t
 

of 
the 

tyve 

a
l
l
e
s
e
d
l
y
 

used 
could 

Produce 
a 

s
i
g
n
i
f
i
c
a
n
t
 
r
o
o
t
 

under 
the 

actual 
conditions 

of 

the 
a
s
s
a
s
s
i
n
a
t
i
o
n
.
 

I 
G
n
 

t
h
a
t
 
‘
f
u
r
t
h
e
r
 

e
x
v
e
r
i
m
e
n
t
s
 

w
o
u
l
d
 

not 
add 

m
u
c
h
 

u
n
l
e
s
s
 

the 
c
o
n
d
i
t
i
o
n
s
 

of 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
 

were 
c
a
r
e
f
u
l
l
y
 

duvlicated, 
The 

proper 
bullets 

are 
available, 

e
e
 

. 

but 
an 

a
p
p
r
o
o
r
i
a
t
e
 

t
a
r
g
e
t
 

m
a
y
 

not 
be 

e
a
s
y
 

to 
find, 

J
o
h
n
 

N
i
c
h
o
l
s
 

has 
n
o
t
e
d
 

t
h
a
t
 

i 

s
h
e
e
p
 

or 
cow 

s
k
u
l
l
s
 

h
a
v
e
 

s
t
r
o
n
g
 

b
u
t
r
e
s
s
i
n
g
 

r
i
d
g
e
s
,
 

u
n
l
i
k
e
 

h
u
m
a
n
 

s
k
i
l
l
s
,
 

5
0
 
t
h
e
y
 

would 
not 

be 
good 

s
i
m
u
l
a
t
e
d
 

targets. 
Howard 

Roffman 
has 

pointed 
out 

that 
an 

old 
} 

h
u
m
a
n
 

s
k
u
l
l
 

(as 
was 

u
s
e
d
 

in 
the 

t
e
s
t
s
 

for 
the 

W
a
r
r
e
n
 

C
o
m
m
i
s
s
i
o
n
)
 

w
o
u
l
d
 

p
r
o
b
a
b
l
y
 

be 
m
o
r
e
 

b
r
i
t
t
l
e
 

than 
a 

l
i
v
i
n
g
 

one. 
T
e
r
h
a
p
s
 

a 
s
e
r
i
e
s
 

of 
t
e
s
t
s
 u us

i
n
g
 

a 
v
a
r
i
e
t
y
 

oP 
t
a
r
r
e
i
s
 

c
o
u
l
d
 

p
r
o
v
i
d
a
 

a 
p
o
r
s
u
n
s
t
 

ent 
a
b
o
u
t
 

w
h
a
t
 

w
o
u
l
d
 

h
a
p
n
o
n
 

to 
a 

s
k
u
l
l
,
 

gO 
a
r
e
 

but 
it 

w
o
u
l
d
 

be 
n
e
c
e
s
s
a
r
y
 

to 
try 

v
a
r
i
o
u
s
 

c
o
m
b
i
n
a
t
i
o
n
s
 

of 
m
a
t
e
r
i
a
l
 

to 
s
i
m
u
l
a
t
e
 

the 
s
k
u
l
l
,
 

b
r
a
i
n
,
 

and 
skin, 

and 
s
t
u
d
y
 

t
h
e
i
r
 

p
r
o
p
e
r
t
i
e
s
 

in 
s
o
m
e
 

d
e
t
a
i
l
,
 

It 
is 

not 

. 
c
i
e
a
r
,
 

Sor 
e
x
a
m
p
l
e
,
 

w
h
a
t
 

s
h
o
u
l
d
 

be 
u
s
e
d
 

to 
s
i
m
u
l
a
t
e
 

b
r
a
i
n
 

m
a
t
t
e
r
.
 

G
e
l
a
t
i
n
 

was 

u
s
e
d
 

in 
the 

E
d
s
e
w
o
o
d
 

A
r
e
s
n
a
l
 

t
e
s
t
s
 

(
5
H
7
6
,
°
7
)
,
 

but 
the 

t
e
s
t
i
m
o
n
y
 

does 
not 

say 

w
h
a
t
 

r
e
s
p
e
c
t
s
 

it 
is 

c
o
n
s
i
d
e
r
e
d
 

a 
g
o
o
d
 

s
i
m
u
l
a
t
i
o
n
.
 

It 
m
a
y
 

h
a
v
e
 

s
i
m
i
l
a
r
 

s
t
o
p
v
i
n
e
 

p
o
w
e
r
 

but 
d
i
f
f
e
r
e
n
t
 

"
J
e
t
t
i
n
e
”
™
 

a
b
i
l
i
t
y
 

b
e
c
a
u
s
e
 

of 
its 

c
o
h
e
s
i
v
e
n
e
s
s
.
 

J 
do. 

not 
have 

a
c
c
e
s
s
 

to 
the 

f
a
c
i
l
i
t
i
e
s
 

for 
an 

e
x
v
e
r
i
m
e
n
t
 

w
h
i
c
h
 

c
o
u
l
d
 

not 
o
n
l
y
 

s
i
m
u
l
a
t
e
 

a 
head 

as 

a 
t
a
r
g
e
t
 

but 
a
l
s
o
 

c
h
e
c
k
 

the 
f
r
a
g
m
e
n
t
a
t
i
o
n
 

and 
w
o
u
n
d
s
 

for 
c
o
m
p
a
r
i
s
o
n
 

w
i
t
h
 

t
h
o
s
e
 

\ 

‘
o
b
s
e
r
v
e
d
 

in 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
,
 

I
n
c
i
d
e
n
t
a
l
l
y
,
 

such 
facilities 

may 
have 

been 
a
v
a
i
l
a
b
l
e
 

to 
both 

the 
Warren. 

C
o
m
m
i
s
s
i
o
n
 

and 
C=S. 

E
d
g
e
w
o
o
d
 

A
r
s
e
n
a
l
 

had 
done 

s
t
u
d
i
e
s
 

of 
the 

“
w
o
u
n
d
i
n
g
 

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 

of 
various 

bullets" 
(
5
7
6
)
,
 

and 
had 

used 
cadavers 

for 
some 

tests. 
(5H74} 
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O
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O
p
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pda 
ae 
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° 

ery 
Rh 

e
e
 

Se U
P
 

ey 
a
 

9 

-6n 

b
u
l
l
e
t
 

4 i
m
p
a
c
t
 

s
t
u
d
i
e
s
 

form 
one 

of 
the 

m
a
j
o
r
 

p
r
a
c
t
i
c
a
l
 

a
p
p
l
i
c
a
t
i
o
n
s
,
 

and 
t
h
a
t
 

such 
w
o
r
k
 

has 
b
e
e
n
 

done 
at 

E
d
g
e
w
o
o
d
,
 

(My 
i
m
p
r
e
s
s
i
o
n
 

is 
t
h
a
t
 

s
u
c
h
 

s
t
u
d
i
e
s
 

are 

p
r
i
m
a
r
i
l
y
 

c
o
n
c
e
r
n
e
d
 

w
i
t
h
 

t
h
e
 

fine 
d
e
t
a
i
l
s
 

of 
i
m
n
a
c
t
 

w
i
t
h
 

a 
m
e
t
a
l
 

t
a
r
r
e
t
,
 

and 

are 
a
n
n
l
i
e
d
 

to 
the 

d
e
v
e
l
o
m
e
n
t
 

of 
v
r
o
t
e
c
t
i
v
e
 

a
r
m
o
r
,
 

e
t
e
.
)
 

(ne 
of 

the 
m
o
s
t
 

p
r
o
m
i
n
e
n
t
 

w
o
r
k
e
r
s
 

in 
h
i
g
h
-
s
p
p
 
ed 

p
h
o
t
o
g
r
a
p
h
y
 

is 
H
a
r
o
l
d
 

E
d
g
e
r
t
o
n
,
 

f
o
u
n
d
e
r
 

of 
2.5, 

& 
G., 

for 
w
h
o
m
 

C
h
a
r
l
e
s
 

W
y
c
k
o
f
f
 

was 
w
o
r
k
i
n
g
 

w
h
e
n
 

he 
did 

his 
s
t
u
d
y
 

for 
CaS. 

Althourh 
we 

cannot 
e
x
t
r
a
p
o
l
a
t
e
 

a 
priori 

from 
our 

tests 
to 

the 
Zapruder 

f
i
l
m
,
 

we 
can 

c
o
n
s
i
d
e
r
 

if 
w
h
a
t
 

the 
f
i
l
m
 

shows 
is 

c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 ¢ the 

r
e
c
o
i
l
 

e
f
f
e
c
t
 

h
y
n
o
t
h
e
s
i
s
,
 

As 
we 

h
a
r
e
 

H
a
v
e
l
 

the 
g
e
n
e
r
a
l
 

s
i
m
i
l
a
r
i
t
y
 

is 
s
t
r
i
k
i
n
g
.
 

Jn 
both 

c
a
s
e
s
 

there 
aonears 

to 
be 

a 
small 

entry 
wound 

and 
a 

large 
exit 

wound. 
S
i
s
n
i
f
i
c
a
n
t
 

exoulsio: 

‘of 
m
a
t
e
r
i
a
l
 

from 
the 

f
r
o
n
t
 of 

the 
t
a
r
g
e
t
 

is 
o
b
s
e
r
v
e
d
 

in 
b
o
t
h
 

c
a
s
e
s
.
 

(it 
is 

u
n
c
l
e
a
r
 

how 
m
u
c
h
 

f
a
t
e
n
i
a
t
 

is 
t
h
r
o
w
n
 

b
a
c
k
w
a
r
d
s
 

in 
the 

Z
a
p
r
u
d
e
r
 

film; 
this 

q
u
e
s
t
i
o
n
 

is 
c
o
m
p
l
i
c
a
t
e
d
 

oy 
the 

r
e
l
a
t
i
v
e
 

m
o
t
i
o
n
 

of 
the 

car 
w
i
t
h
 

r
e
s
n
o
e
c
t
 

to 
the 

r
o
a
d
,
 

and 
a
l
s
o
 

ty 
the 

w
i
n
d
.
 

The 
melon 

tests 
do 

show 
that 

there 
can 

be 
some 

b
a
c
k
w
a
r
d
 

jetting 
throursh 

the 
entry 

hole 
and 

stiil 
a 

net 
forward 

motion.) 

A
l
t
h
o
u
r
h
 

the 
racotl] 

v
e
l
o
c
i
t
y
 

ds 
c
o
m
m
r
a
b
l
e
 

in 
the 

two 
c
a
s
e
s
,
 

the 
r
e
c
o
d
l
 

m
o
m
e
n
t
u
m
 

is 
q
u
i
t
e
 

d
i
f
f
e
r
e
n
t
,
 

W
i
t
h
 

the 
m
e
l
o
n
s
,
 

we 
o
b
s
e
r
v
e
d
 

a 
r
e
c
o
l
l
 

m
o
r
o
n
t
u
n
 

of 

s
o
m
e
t
h
i
n
g
 

less 
than 

1% 
f
t
-
1
b
/
s
e
e
 
(
=
 

6 
f
t
/
s
e
c
 

x 
3 

lb). 
F
r
o
m
 

the 
Z
a
p
r
u
d
e
r
 

film, 

I 
e
s
t
i
m
a
t
e
d
 

the 
r
e
c
o
i
l
 

m
o
m
e
n
t
u
m
 

to 
be 

b
e
t
w
e
e
n
 

r
o
u
s
h
l
y
 

32 
and 

96 
f
t
-
l
b
/
s
e
c
.
 

(Seo 

A
p
v
e
n
d
i
x
 

1 
of 

the 
d
r
a
f
t
 

r
e
p
o
r
t
.
)
 

The 
b
u
l
l
e
t
 

m
o
m
e
n
t
w
n
 

was 
a
b
o
u
t
 

40 
f
t
-
l
b
/
s
e
c
 

for 

a 
C
a
r
c
a
n
o
 

b
u
l
l
e
t
,
 

and 
p
e
r
h
a
n
s
 

30% 
h
i
g
h
e
r
 

in 
our 

t
a
s
t
s
.
 

T
h
u
s
,
 

the 
r
e
c
o
i
l
 

m
o
m
e
n
t
u
m
 

was 
w
e
l
l
 

u
n
d
e
r
 

the 
i
n
c
i
d
e
n
t
 

m
o
m
e
n
t
u
m
 

in 
the 

m
e
l
o
n
 

t
e
s
t
s
,
 

but 
a
b
o
u
t
 

as 
l
a
r
g
e
 

or 

verhavos 
t
w
i
c
e
 

as 
l
a
r
c
e
 

as 
the 

i
n
c
i
d
e
n
t
 

m
o
m
e
n
t
u
m
 

in 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
,
 

of 
c
o
u
r
s
e
,
 

we 
w
o
u
l
d
 

not 
h
a
v
e
 

e
x
p
e
c
t
e
d
 

the 
m
e
l
o
n
 

to 
r
e
c
o
i
l
 

b
a
c
k
 

w
i
t
h
 

as 
l
a
r
g
e
 

a 
m
o
m
e
n
t
u
m
,
 

s
i
n
c
e
 

e
e
 

w
e
i
c
h
t
 

was 
r
a
t
h
e
r
 

s
m
a
l
l
,
 

but 
on 

the 
o
t
h
e
r
 

hand 
it 

is 
q
u
i
t
e
 

p
o
s
s
i
b
l
e
 

that 
the 

jet 
r
e
c
o
i
l
 

e
f
f
e
c
t
 

does 
not 

n
e
r
m
i
t
,
 

a 
r
e
c
o
i
l
 

w
i
t
h
 

m
o
m
e
n
t
u
m
 

as 
l
a
r
z
e
 

as 
or 

l
a
r
g
e
 

than 
t
h
a
t
 

a
 

the 
i
n
c
i
d
e
n
t
 

b
u
l
l
e
t
,
 

te 
h
a
v
e
 

not 
t
e
s
t
e
d
 

that 
h
y
 

t
h
e
s
i
s
.
 

It 
s
h
o
u
l
d
 

be 
n
o
t
e
d
 

that 
t
h
e
s
e
 

m
u
s
t
 

be 
some 

l
i
m
i
t
 

on 
the 

r
e
c
o
i
l
 

m
o
m
e
n
t
u
m
.
 

: 
ay 
4
 

: 
i) 

' 
Ag 

+ 
. 

e
e
 

™
,
 

a 
; 

. 
x 

p
e
g
 

v
a
n
e
 

axa 
ee 

e
s
e
 

Taig 
S
e
 

oa 
R
M
 

a
t
 

oe: 
hoes 

o
n
e
s
,
 

o
o
 

vests 
oe 

me E
T
E
 

Fy 
rey 

ee 
algie oe 

Dee 
a
A
 

ae 
: 

2) 
PR. 

A
A
L
S
 

f 



e 
t
w
 

DP 
oteeee 

ke 
DN 

eA e
e
e
 

eke 
ee 

VIER 
Ab 

Be 
eeRaid ctatet 

aban 
aamanniand 

I
n
a
 kOe 

+ 

~
?
-
 

s, 
if 

all 
of 

the 
i
n
c
i
d
e
n
t
 

k
i
n
e
t
i
c
 

ener 
~~ 

c
o
u
l
d
 

ne 

jo 

lf 
t
h
e
r
e
 

w
e
r
a
 

not 
(that 

transfered 
to 

forwardc-going 
and 

recoil‘as 
frazments 

of 
the 

tarse$), 
a 

tulle: 

like 
t
h
a
t
 

a
l
l
e
g
e
d
l
y
 
u
s
e
d
 

in 
the 

C
a
r
c
a
n
o
,
 

w
i
t
h
 

3
7
0
0
0
 

f
t
-
l
b
/
s
e
c
®
 

of 
e
n
e
r
g
y
,
 

c
o
u
l
d
,
 

uoon 
impact 

with 
a 

40-l1b. 
tarret, 

drive 
20 

pounds 
forward 

at 
about 

43 
feet 

ver 
s
e
c
o
n
d
,
 

and 
the 

sane 
a
m
o
u
n
t
 

of 
m
a
t
t
e
r
 

b
a
c
k
w
a
r
d
s
 

at 
e
s
s
e
n
t
i
a
l
i
y
 

the 
sane 

speed. 
This 

conserves 
enerfy 

and 
momentum, 

pit 
is 

clearly 
"
u
n
o
h
y
s
i
c
a
l
.
"
 

in 
the 

a
b
s
e
n
c
e
 

of 
a 

d
e
t
a
i
l
e
d
 

u
n
d
e
r
s
t
a
n
d
i
n
g
 

of 
the 

m
e
c
h
a
n
i
s
m
 

and 
of 

t
e
s
t
s
 

to 
e
s
t
a
b
l
i
s
h
 

‘what 
this 

limit 
is, 

my 
"educated 

guess 
as 

a 
v
h
y
s
i
c
i
s
t
 

w
o
u
l
d
 

be 
that 

the 
m
a
x
i
n
u
m
 

p
o
s
s
i
b
l
e
 

r
e
c
o
i
l
 

m
o
m
e
n
t
u
m
 

is 
of 

the 
same 

o
r
d
e
r
 

of 
na 

m
a
n
t
a
e
n
 

ae 
the 

i
n
c
i
d
e
n
t
 

m
o
m
e
n
t
u
n
.
 

(
H
e
r
e
 
"order 

of 
m
a
m
n
i
t
u
d
e
”
 

denotes 
r
o
u
r
 thly 

w
i
t
h
i
n
 

a 
f
a
c
t
o
r
 

of 
ten.) 

S
i
n
c
e
 

the 
m
e
l
o
n
 

t
e
s
t
s
 

and 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
 

h
a
v
e
 

r
e
c
o
i
l
 

m
o
m
e
n
t
a
 

on 
the 

o
p
n
o
s
i
t
e
a
 

s
i
d
e
s
 

of 
this 

s
u
e
s
s
 

for 
the 

l
i
m
i
t
 

(
a
l
t
i
o
u
z
h
 

d
o
t
h
 

are 
r
e
a
s
o
n
a
b
l
y
 
c
l
o
s
e
 to 

ib): 

b
a
c
k
w
a
r
d
 

would 
hesitate 

to 
predict 

that 
the 

larce 
Amanmdck 

m
o
m
e
n
t
u
m
 

seen 
in 

the 
a
s
s
a
s
s
i
n
a
t
i
o
n
 

is 
n
e
c
e
s
s
a
r
i
l
y
 

c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

a 
r
e
c
o
i
l
 

e
f
f
e
c
t
.
 

(Cn 
the 

o
t
h
e
r
 

h
a
n
d
,
 

it 
s
h
o
u
l
d
 

be 
noted 

that 
a 

backward 
momentum 

larger 
than 

the 
incident 

moneniun 
also 

could 

not 
be 

due 
to 

a 
similar 

bullet 
fired 

from 
the 

front; 
that 

is, 
a 

bullet. 
from 

the 

f
r
o
n
t
 

v
r
o
c
u
c
i
n
g
 

a 
b
a
c
k
w
a
r
d
 

m
o
m
e
n
t
u
m
 

of 
96 

ft- 
l
b
/
s
e
c
 

(ome 
h
i
g
h
e
r
 

esti imate) 
w
o
u
l
d
 

w
o
u
l
d
 

have 
to 

be 
q
u
i
t
e
 

a 
bit 

h
e
a
v
i
e
r
 

or 
f
a
s
t
e
r
 

than 
the 

a
l
l
e
g
e
d
 

assassination 

b
u
l
l
e
t
s
.
 

J 
h
a
v
e
 

no 
i
d
e
a
 

w
h
a
t
 

v
e
l
o
c
i
t
i
e
s
 

or 
a
n
e
s
 

are 
a
s
s
o
c
i
a
t
e
d
 

w
i
t
h
 

the 

various 
"special" 

bullets 
that 

have 
been 

s
v
e
c
u
l
a
t
e
d
 

about, 
or 

what 
kind 

of 

damace 
they 

nicht 
cause.) 

I 
do 

not 
see 

a
n
y
t
h
i
n
g
 

in 
the 

d
e
t
a
i
l
s
 

of 
the 

m
o
t
i
o
n
 

in 
the 

Z
a
v
r
u
d
e
r
 

filn 

that 
s
t
r
i
k
e
s
 

me 
as 

n
e
c
e
s
s
a
r
i
l
y
 

i
n
c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

the 
r
e
c
o
i
l
 

h
y
n
o
t
h
e
s
i
s
.
 

1 
have 

r
e
f
e
r
r
e
s
 

to 
the 

m
o
t
i
o
n
 

as 
“
o
a
c
k
w
a
r
d
s
"
,
 

as 
o
v
v
o
s
e
d
 

to 
“
f
o
r
w
a
r
d
,
”
 

but 
3 

am 
w
e
l
l
 

a
w
a
r
e
 

that 
t
h
e
r
e
 

is 
s
i
g
n
i
f
i
c
a
n
t
 

m
o
t
i
o
n
 

to 
the 

l
e
f
t
.
 

(
T
h
i
s
 

is 
not 

v
e
r
y
 

c
l
e
a
r
 

in 

tre 
C
a
v
e
u
d
e
r
 

f
i
l
m
,
 

but 
can 

be 
seen 

in 
the 

i
x
 

film 
and 

o
t
h
e
r
s
,
 

4 

a 
y
e
e
s
i
l
 

m
e
c
h
a
n
i
s
m
 

can 
p
r
o
d
u
c
e
 

m
o
t
i
o
n
 

d
i
r
e
c
t
l
y
 

t
o
w
a
r
c
 

the 
mun 

ra 

f
r
o
m
 

it, 
it 

can 
c
e
r
t
a
i
n
l
y
 

n
r
o
d
u
c
e
 

m
o
t
i
o
n
 

left 
or 

r
i
g
n
t
;
 

this 
d
e
v
e
n
d
s
 

on 
‘
h
e
 

teflection 
of 

the 
bullet 

in 
the 

tarcet 
and 

the 
location 

of 
the 

exit 
h
o
s
 

(or 
tne 

w
w
 

WEA 
SI 

se 
ees 

e
e
n
 

Co 
M
E
E
T
 

CAA 
eeerih 

DEE. 

p
r
e
v
i
o
u
s
i
v
 

e
x
i
s
t
i
n
e
 

wea's 
s
p
o
t
)
 

t
h
r
o
u
g
h
 

w
h
i
c
h
 

the 
j
e
t
t
i
n
g
 

o
c
c
u
r
s
.
 

The 
e
v
i
d
e
n
c
e
 

t's 
m
a
J
o
r
 

head 
w
o
u
n
d
s
 

w
e
r
e
 

on 
the 

r
i
v
h
t
 

side, 

which 
would 

lead 
us 

to 
expect 

a 
leftward 

corpon tent 
in 

the 
recoil. 

As 
i 

have 

i
n
d
i
c
a
t
e
d
,
 

1 
am 

not 
c
o
n
v
i
n
c
e
d
 

that 
the 

f
o
r
w
a
r
d
 

m
o
t
i
o
n
 

b
e
t
w
e
e
n
 

f
r
a
m
e
s
 

312 
and 

313 
is 

p
r
e
s
e
n
t
,
 

es 
v
e
c
i
a
l
l
y
 

as 
s
t
r
o
n
s
i
y
 

as 
T
h
o
m
n
s
o
n
'
s
 

o
a
 
s
t
h
e
n
e
n
i
l
s
 

show, 
cut 

I 

see 
no 

w
a
y
 

of 
a
r
g
u
i
n
g
 

t
h
a
t
 

such 
f
o
r
w
a
r
d
 

m
o
t
i
o
n
 

w
o
u
l
d
 

be 
i
n
c
o
n
s
i
s
t
e
n
t
 

w
i
t
a
 

a 

s
h
o
t
 

f
r
o
m
 

the 
r
e
a
r
.
 

1t 
is 

q
u
i
t
e
 

p
l
a
u
s
i
b
l
e
 

to 
me 

t
h
a
t
 

a 
s
i
n
a
l
e
 

shot 
f
r
o
m
 

the 

rear 
w
o
u
l
d
 

p
r
o
d
u
c
e
 

f
i
r
s
t
 

sorie 
f
o
r
w
a
r
d
 

m
o
t
i
o
n
 

and 
then 

a 
b
a
c
k
w
a
r
d
s
 

r
e
c
o
i
l
 

tn 
o
r
d
e
r
 

to 
assess 

t
h
e
 

p
r
o
b
a
b
i
l
i
t
y
 

that 
tne 

p
r
o
s
i
d
e
n
t
 

was 
s
h
o
t
 

o
n
l
y
 

f
r
o
m
 

the 
r
e
a
r
,
 

one 
m
u
s
t
 

c
o
n
s
i
d
e
r
 

e
v
i
d
e
n
c
e
 

o
t
h
e
r
 

than 
the 

m
o
t
i
o
n
.
 

Byven 
if 

the 
m
o
t
i
o
n
 

_
—
 

is 
c
o
m
p
i
e
t
e
l
y
 

c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

a 
r
e
a
r
 

s
h
o
t
,
 

as 
a
n
p
e
a
r
s
 

l
i
k
e
l
y
 

to 
me, 

c
o
n
c
.
u
s
i
v
e
 

by 
i
t
s
e
i
f
.
 

To 
take 

a 
h
y
n
o
t
h
e
t
i
c
a
l
 

.case, 
if 

tne 
p
a
t
h
o
l
o
r
i
s
t
s
 

nad 
said 

that 
the 

w
o
u
n
d
s
 

a
l
o
n
e
 

w
e
r
e
 

i
n
c
o
n
c
l
u
s
i
v
e
 

as 
to 

the 
n
u
m
b
e
r
 

and 
d
i
r
e
c
t
i
o
n
 

of 
the 

s
h
o
t
s
,
 

and 
if 

a 
r
i
f
l
e
 

had 
b
e
e
n
 

f
o
u
n
d
 

on 
the 

r
r
a
s
s
y
 

k
n
o
l
l
,
 

I 
w
o
u
l
d
 

m
o
s
t
 

c
e
r
t
a
i
n
l
y
 

not 

c
o
n
e
l
u
d
e
 

from 
the 

m
o
t
i
o
n
 

and 
our 

tests. 
that 

the 
shot 

p
r
o
b
a
b
l
y
 

came 
from 

the 
rear. 

The 
other 

evidence 
will 

be 
taken 

into 
account, 

e
x
p
l
i
c
i
t
l
y
 

or 
implicitly, 

by 

a
n
y
o
n
e
 

who 
a
s
s
e
s
s
e
s
 

the 
m
e
l
o
n
 

t
e
s
t
s
,
 

and 
J 

w
a
n
t
 

to 
set 

f
o
r
t
h
 

h
e
r
e
 

my 
own 

e
v
a
l
u
a
t
i
 

Tnere 
is 

some 
evidence 

p
o
s
i
t
i
v
e
l
y
 

sugzestive 
of 

a 
shot 

from 
the 

front. 
The 

eye- 
and 

e
a
r
-
w
i
t
n
e
s
s
 

t
e
s
t
i
m
o
n
y
 

of 
suspicious 

activity 
on 

the 
crassy 

m
o
l
l
 

is 
well 

k
n
o
w
n
,
 

and 
e
x
t
e
n
s
i
v
e
.
 

“
h
o
m
p
t
i
o
n
 

c
i
t
e
s
 

some 
such 

e
v
a
c
e
n
c
e
 

w
e
i
c
h
 

d
i
r
e
c
t
l
y
 

s
u
p
p
o
r
t
s
 

the 
d
o
u
b
l
e
-
h
i
t
 

t
h
e
o
r
y
.
 

$.M. 
H
o
l
l
a
n
d
,
 

for 
e
x
a
m
p
l
e
,
 

had 
a 

s
t
r
o
n
g
 

o
r
i
n
i
o
n
 

that 
tne 

third 
and 

f
o
u
r
t
h
 

s
h
o
t
s
 

b
o
t
h
 

hit 
K
e
n
n
e
d
y
.
 

G
 

30 
not 

j
a
n
e
 

this 
v
e
r
s
u
a
s
i
v
e
;
 

s
i
n
c
e
 

s
h
o
t
s
 

w
e
r
e
 

c
l
o
s
e
 

tovtether 
a
a
 

w
e
r
e
 

a
i
f
f
e
r
e
n
 

4 
in 

c
h
a
r
a
c
t
e
r
,
 

he 

the 
report 

from 
the 

rifle 
anc 

tae 
sound 

of 
immact 

from 
a 

sinrle 

n
e
 

s
a
w
 

“
o
n
n
e
d
c
y
 

ae 
D 

£
6
0
R
E
 

B
S
 

+ 
x 

‘ 

“4 
ray 

© 

ies) 

) 

“ 

P 

* 
fo 
og 3 

a 
a
l
e
 

a 
a 

e
e
e
 

red 
~~ 

n
a
t
 

u
n
r
e
l
i
a
v
i
e
,
 

a
n
a
 

S
U
N
E
E
S
Y
 

L
a
e
 

shysical 
evidence, 

as 
far 

as 
it 

is 
availabie. 



T
y
.
 

: 
s
o
s
 

S
y
 

. 
: 

s 
‘ 

t
h
e
r
e
 

is 
c
o
n
s
i
d
e
r
a
b
l
e
 

e
v
i
d
e
n
c
e
 

that 
i
m
p
a
c
t
 

d
e
b
r
i
s
 

f
r
o
m
 

the 
fatai 

shot 

was 
d
r
i
v
e
n
 

to 
the 

left 
a
n
d
/
o
r
 

the 
r
e
a
r
,
 

h
o
m
p
s
o
n
 

c
i
t
e
s
 

the 
t
e
s
t
i
m
o
n
y
 

of 
timony 

9
:
 

+
 

a
s
 

’ 
: 

A
l
t
g
e
n
s
 

and 
B
r
e
h
m
 

(
p
a
g
e
s
 

9
9
-
1
0
0
)
.
 

C
f
f
i
c
e
r
 

H
a
r
g
i
s
,
 

who 
was 

r
i
d
i
n
g
 

at 
the 

l
e
f
 

h 
a
h
t
 

at 
f
i
n
 

= 
Ss 

d
e
f
t
 

r
e
a
r
,
 

t
h
o
u
g
h
t
 

at 
f
i
r
s
t
 

he 
m
i
g
h
t
 

n
a
v
e
 

b
e
e
n
 

hit 
by 

the 
l
a
s
t
 

shot. 
(
T
h
o
m
n
s
o
n
,
 

is 
m
y
 

T
o
 

. 
: 

. 
é 

pare 
1
0
0
)
.
 

The 
Nix 

f
i
l
m
 

s
h
o
w
s
 

some 
i
n
n
a
c
t
 

d
e
b
r
i
s
 

on 
the 

car 
t
r
u
n
k
.
 

js 
1 

have 
indicated, 

with 
melons 

some 
jetting 

back 
through 

the 
entry 

hole 
is 

possible; 

given 
the 

small 
size 

of 
the 

rear 
wound 

in 
K
e
n
n
e
d
y
'
s
 

head, 
subs 

tantial 
bactannd 

jetting 
seems 

unlikely. 
The 

most 
r
e
a
s
o
n
a
b
l
e
 

e
x
v
l
a
n
a
t
i
o
n
 

for 
the 

gueenved: 

d
i
s
t
r
i
i
u
t
i
o
n
 

of 
blood 

and 
brain 

matter 
seems 

to 
me 

to 
be 

that 
it 

was 
driven 

forward 

and 
uc 

rather 
slowly; 

then 
the 

motion 
of 

the 
car 

and 
the 

wind 
would 

have 
a 

sienif- 

icant 
effect, 

(Hote 
t
h
a
t
 

10 
miles 

per 
hour 

= 
14.7 

feet 
per 

second; 
a 

fine 
svray 

air 
Pilmna 

tans 
of 

m
a
t
e
r
i
a
l
 

could 
easily 

be 
uv 

in 
the“w 

for 
a 

good 
fraction 

of 
a 

sacond.) 
A
n
o
m
p
e
o
n
 

s
u
g
c
e
s
t
s
 

t
h
a
t
 

H
a
r
g
i
s
 

was 
hit 

“
w
i
t
h
 

such 
f
o
r
c
e
”
 

t
h
a
t
 

he 
t
h
o
u
g
h
t
 

he 
may 

a
v
e
 

hit 
(
p
a
g
e
 

1
0
0
)
,
 

b
u
t
 

the 
c
i
t
e
d
 

s
o
u
r
c
e
s
 

do 
not 

s
u
g
r
e
s
t
 

t
h
a
t
 

he 
was 

hit 
hard 

by 
the 

“imoact 
debris.) 

, 
, 

‘The 
l
o
c
a
t
i
o
n
 

and 
n
a
t
u
r
e
 

of 
f
r
a
p
m
o
n
t
s
 

of 
b
o
n
e
 
w
h
i
c
h
 

w
e
r
e
 

f
o
u
n
d
 

are 
clos ser 

to 

"
h
a
r
d
"
 

c
h
y
s
i
c
a
l
 

e
v
i
d
e
n
c
e
.
 

At 
l
e
a
s
t
 

one 
s
u
c
h
 
c
e
m
e
n
t
 

was’ 
found 

by 
O
f
f
i
c
e
r
 

w
e
i
t
e
m
a
n
 

n
e
a
r
 

the 
l
e
f
t
 

c
u
r
b
 

of 
Elm 

S
t
r
e
e
t
.
 

(1 
h
a
v
e
n
'
t
 

c
h
e
c
k
e
d
 

out 
the 

c
h
a
i
n
 

of 

p
o
s
s
e
s
s
i
o
n
,
 

p
u
e
s
 

t
h
i
n
k
 
t
h
i
s
 is 

o
n
e
.
o
f
 

the 
p
i
e
c
e
s
 

g
i
v
e
n
 

to 
the 

d
o
c
t
o
r
s
 

d
u
r
i
n
r
 

the 
B
U
L
O
D
 
Sie 

F
e
r
h
a
p
s
 

this 
was 

the 
f
r
a
g
n
e
n
t
 

that 
Brehm. 

said 
he 

saw 
g
o
i
n
g
 

left 
and 

to 
the 

rear. 
Under 

the 
c
i
r
c
u
m
s
t
a
n
c
e
s
,
 

I 
place 

no 
weight 

on 
Preuaue 

detailed 

‘descrivtion 
of 

the 
t
r
a
j
e
c
i
f
o
r
y
.
 

However, 
Hie 

exact 
l
o
c
a
t
i
o
n
 

at 
which 

this 
fragnent 

was 
f
o
u
n
d
 

m
a
y
 

be 
k
n
o
w
n
s
 

S
a
r
r
i
s
o
n
 

p
u
b
l
i
c
i
z
e
d
 

sone 
v
h
o
t
o
s
 

of 
w
h
a
t
 

he 
c
a
l
l
e
d
 

a 

Federal 
agent 

picking 
up 

a 
bullet 

from 
the 

a
v
e
s
 

on 
the 

south 
side 

of 
Elm 

Street 

very 
shortly 

after 
the 

shooting. 
In 

rebuttal, 
if 

my 
memory 

serves 
me 

correctly, 

it 
was 

clad: med 
that 

the 
vhotos 

showed 
a 

Boast 
police 

officer 
vickinz 

uv 
bone 

f
r
a
m
e
n
t
s
,
 

The 
‘exact 

l
o
c
a
t
i
o
n
 

can 
be 

d
e
t
e
r
m
i
n
e
d
 

f
r
o
n
 

t
h
e
s
e
 

p
h
o
t
o
s
,
 

w
h
i
c
h
 

s
h
o
w
 

the 

T
S
E
D
 

in 
the 

b
a
c
k
g
r
o
u
n
d
;
 

at 
the 

time, 
1 

c
o
n
v
i
n
c
e
d
 

m
y
s
e
l
f
 

that 
it 

a
l
i
m
t
a
r
e
d
 

to 
be 

m
o
r
e
 

or 
less 

in 
a 

s
t
m
i
c
h
t
 

line 
w
i
t
h
 

the 
T
S
E
D
 

w
i
n
d
o
w
 

and 
the 

c
a
r
’
s
 

n
o
s
i
t
i
o
n
 

at 

-Aea 
Ly 

elas 
av s

t
i
l
e
 

eth 
eae 

f
v
 

drop 
hs 

9 cab 
M
a
r
i
e
e
b
 

eee 
1d 

aCe 
mh 

FON 
GENCE 

rie 
(GS 

THLE 
nk 

BD aRA 
bathe 

ereutnenh 
Por 

S
4
1
0
 = 

f
r
a
m
e
 

313. 
B
e
c
a
u
s
e
 

of 
‘the 

c
u
r
v
a
t
u
r
e
 

of 
the 

r
o
a
d
,
 

such 
a 

l
i
n
e
 

i
n
t
e
r
s
e
c
t
s
 

the 

south 
curb 

of 
Elm 

near.the 
sewer 

inlet. 
(Dr. 

3oswell 
told 

Thompson 
that 

the 

f
r
a
s
m
e
n
t
 

s
h
o
w
i
n
r
 

the 
b
e
v
e
l
i
n
g
 

of 
an 

e
x
i
t
 

w
o
u
n
d
 

w
h
i
c
h
 

was 
p
r
e
s
e
n
t
e
d
 

to 
the 

d
o
c
t
o
r
s
 

-curing 
the 

autonsy 
could 

be 
located 

at 
"the 

very 
c
r
o
w
 

of 
the 

i
r
e
s
i
d
e
n
t
'
s
 

head 

the 
midline” 

(pare 
109). 

Gary 
Schoener 

is, 
] 

think, 
r
e
f
e
r
r
i
n
g
 

to 
this 

fragment 

when 
he 

points 
out 

that 
the 

one 
found 

in 
the 

grass 
is 

from 
the 

juncture 
of 

the 

p
a
r
i
e
t
a
l
 

and 
o
c
c
i
n
i
t
a
l
 

b
o
n
e
s
,
 

w
h
i
c
h
 

w
o
u
l
d
 

be 
e
x
p
e
c
t
e
d
 

to 
be 

d
r
i
v
e
n
 

far 
to 

the 

l
e
f
t
 

rear 
by 

a 
shot, 

from 
the 

front. 
I 

think 
that 

bone 
from 

this 
location 

- 
rather, 

close 
to 

the 
rear 

entry 
wound 

- 
could 

also 
be 

driven 
stongly 

forward 
and 

to 
the 

l
e
f
t
 

c
u
r
b
 

of 
Eln 

by 
a 

s
h
o
t
 

f
r
o
m
 

the 
r
e
a
r
.
 

F
e
r
h
a
p
s
 

a 
c
l
o
s
e
 

c
o
r
r
e
l
a
t
i
o
n
 

of 
f
r
a
m
e
s
 

312 
throurh 

31! 
with 

the 
medical 

reports 
would 

show 
whether 

one 
of 

the 
clearly 

v
i
s
i
b
l
e
 

l
a
r
g
e
 

f
r
a
y
m
e
n
t
s
 

a
h
n
e
a
k
i
n
g
 

t
h
r
o
u
g
h
 

die 
wie 

m
i
g
h
t
 

h
a
v
e
 

c
o
m
e
 

f
r
o
n
 

t
h
a
t
 

p
a
r
t
 

of 

the 
s
k
u
l
l
.
)
 

| 

As 
far 

as 
1 

k
n
o
w
,
 

n
e
i
t
h
e
r
 

the 
C
o
m
m
i
s
s
i
o
n
,
 

the 
s
L
t
O
p
E
y
 

d
o
c
t
o
r
s
,
 

or 
the 

R
e
v
i
e
w
 

sanel 
c
o
n
s
i
d
e
r
e
d
 

the 
bone 

fra! sxnent 
found 

by 
William 

Harver 
on 

the 
south 

side 
of 

Eln 
on 

N
o
v
e
m
b
e
r
 

23. 
‘The 

p
a
t
h
o
l
o
g
i
s
t
 

who 
d
e
s
c
r
i
b
e
d
 

this 
b
o
n
e
 

f
r
a
g
m
e
n
t
 

for 
tho 

FHI 

in 
Dallas 

said 
that 

it 
looked 

like 
it 

came 
from 

the 
o
c
c
i
p
i
t
a
l
 

(rear) 
region 

of 

the 
s
k
u
l
l
 ~ 

which, 
for 

any 
s
u
b
s
t
a
n
t
i
a
l
 

fragment, 
w
o
u
l
d
 

‘be 
i
n
c
o
n
s
i
s
t
e
n
t
 

with 
any 

of 
the 

o
f
f
i
c
i
a
l
 

v
e
r
s
i
o
n
s
 

of 
the 

F
r
e
s
i
d
e
n
t
'
s
 

w
o
u
n
d
s
.
 

N
o
t
 

k
n
o
w
i
n
g
 

the 
r
e
a
s
o
n
 

for 

this 
e
n
t
i
f
i
c
a
t
i
o
n
,
 

or 
h
o
w
 

u
n
a
m
b
3
 

ruous 
i
t
 
c
o
u
l
d
 

be 
e
x
v
e
c
t
e
d
 

to 
be, 

I 
con’ t

e
 
t
h
i
n
k
»
 

it 
can 

te 
g
i
v
e
n
 

m
u
c
h
 

weig cht.. 
H
o
w
e
v
e
r
,
 

an 
e
x
a
m
i
n
a
t
i
o
n
 

of 
the 

p
h
o
t
o
s
 

of 
this 

carne S
i
s
a
l
 

L
i
l
a
 

heh 
e
i
n
 

a
e
 

f
r
a
g
m
e
n
t
 

‘
w
h
i
c
h
 

are 
w
i
t
h
h
e
l
d
 

in 
the 

A
r
c
h
i
v
e
s
,
 

CD 
1
2
6
9
)
 

is 
n
e
c
e
s
s
a
r
y
 

to 
c
o
n
f
i
r
m
 

or 
r
e
f
u
t
e
t
h
i
s
 

c
l
a
i
m
,
 

y 
now 

turn 
to 

the 
case 

for 
a 

s
i
n
g
l
e
 

shot 
f
r
o
m
 

the 
r
e
a
r
,
 

and 
the 

p
r
o
b
l
e
m
s
 

that 
cese 

which 
relate 

directly 
to 

the 
question 

of 
a 

frontal 
shot. 

I 
am 

s
w
a
r
e
 

that 
all 

the 
m
e
d
i
c
a
l
 

e
v
i
d
e
n
c
e
 

must 
be 

w
e
i
r
h
e
d
 

s
k
e
v
t
i
c
a
i
l
y
,
 

g
i
v
e
n
 

the 

u
n
q
u
e
s
t
i
o
n
a
b
l
y
 

bad 
job 

done 
by 

the 
o
r
i
g
i
n
a
l
 

a
u
t
o
p
s
y
 

d
o
c
t
o
r
s
,
 

the 
C
o
m
m
i
s
s
i
o
n
,
 

and 

the 
1
9
%
 

Review 
:anel, 

J£ 
the 

buraing 
of 

Humes’ 
first 

Graft 
went 

u
n
q
u
e
s
t
i
o
n
e
d
,
 

how 
can 

a
n
y
 of 

t
h
e
:
 m
e
d
i
c
a
l
 

e
v
i
d
e
n
c
e
 

be 
t
r
u
s
t
e
d
i
 

i 
an 

not 
w
i
l
l
i
n
g
 

to 
r
u
l
e
 

cut 
e
v
e
n
 

* 
¥ 

A 
iy 

¢ 
4 

E 
2 

: 
4 

‘ 
rt 

é, 
arial 

oad 
j 

4
 

. 
Leagan 

: 
. 

fierce 
es 

: 
. 

R 
a 

n
d
s
 

c 
o
y
 oi 

aah 
i 

P
E
L
E
 

L
e
t
t
 

hee 
e 

ee 
Sb 

iGiseabiels 
aig 

i 
B
R
M
i
S
S
 

ieee 
RM 

e
e
e
 

cr 
eegy 

2 
2 
Ute 
a
 

O
g
 

ne 
BR 

he 
shns 

ms 
. 

S
o
 

ed 
meee 

seer 
eS 

wl 
Ce 

. 
wey. 

ae 
wy 

: 
B
s
 

Fy 
E 



' 
. 

bor 
thee 

‘ 
har 

§ 
whe 

1h 0 
NbN 

dab 
o
l
e
s
 

war asa 
sees 

W 
bo 

e
e
e
 

ee 
OTL 

L
e
e
 Ee 

f
r
a
u
d
,
 

t
a
m
c
e
r
i
n
g
 

w
i
t
h
 

the 
t
h
o
t
o
s
,
 

and 
the 

like, 
ror 

a
n
a
l
y
s
i
s
 

3 

w
i
l
l
 

a
s
s
u
m
e
 

¢ that 
the 

f
a
c
t
s
 

r
e
p
o
r
t
e
d
 

by 
the 

v
a
r
i
o
u
s
 

s
o
u
r
c
e
s
 

are 
r
e
a
s
o
n
a
b
l
y
 

a
c
c
u
r
a
t
e
,
 

aith v
a
r
i
 

I
/
a
m
 

not 
w
i
l
l
i
n
g
 

to 
a
é
c
e
n
t
 

the 
i
n
t
e
r
o
r
s
t
a
t
i
o
n
 

e
i
v
e
n
 

them 

by 
the 

various 
doctors, 

! 
f 

rant 
sources 

agrec 
on 

the 
genera] 

nature 
of 

the 
i
r
e
s
i
d
e
n
t
'
s
 

massive 
wounds, 

and 
decuce 

that 
the 

incoming 
bullet 

f
r
a
e
m
e
n
t
e
d
 

severely. 
Several 

peovole 
have 

c
l
a
i
m
e
d
 

th ball 
tHe 

f
u
l
l
-
j
a
c
k
e
t
e
d
,
 

r
a
t
h
e
r
 

s
l
o
w
 

b
u
l
l
e
t
 

a
l
l
e
v
e
d
l
y
 

u
s
e
d
 

does 
not 

“
f
r
a
g
n
o
n
t
 

an 
such 

a 
f
a
s
h
i
o
n
.
 

Even 
Dr. 

G
l
i
v
i
e
r
,
 

whe 
did 

the 
t
e
s
s
 

on 
the 

s
k
u
l
l
 

w
o
u
n
c
s
 

for 
the 

C
o
m
m
i
s
s
i
o
n
,
 

did 
not 

e
x
v
e
c
t
 

such 
f
r
a
m
m
e
n
t
a
t
i
o
n
,
 

but 
r
a
t
h
e
r
 

a 
s
m
a
l
l
 

the 
o
p
i
n
i
o
n
 

ently! 
and 

exit. 
(5H 87) 

Cn 
this. 

point, 
I 

can 
only 

a
c
c
e
p
t
 of 

a 
Source 

(who 
has 

E
E
E
 

C
E
 

e
e
 

f 

a
k
o
n
.
 
t
h
a
t
 

h
i
s
 

n
a
m
e
 

not 
be 

u
s
e
d
)
 

who 
has 

t
o
l
d
 

me 
that 

he 
did 

not 
at 

f
i
r
s
t
 

b
e
l
i
e
v
e
 

that 
the 

b
u
l
l
e
t
 

c
o
u
l
d
 

l
e
a
v
e
 

a 
l
a
r
z
e
 

n
u
m
b
e
r
 

o
f
 
s
n
a
i
l
 

f
r
a
g
m
e
n
t
s
 

in 
the 

h
e
a
d
,
 

w
i
t
h
 

m
a
j
o
r
 

p
o
r
t
i
o
n
s
 

d
e
f
l
e
c
t
e
d
 

out 
at 

h
i
g
h
 

s
v
e
e
d
,
 

but 
i
s
 now 

sure 
that 

it 
e
e
n
 

e
e
 

m
e
n
a
 

can 
h
a
n
v
e
n
.
 

I 
c
o
n
s
i
d
e
r
 

this 
i
n
f
o
r
m
a
t
i
o
n
 

r
e
l
i
a
b
l
e
,
 

and 
w
i
l
l
 

try 
to 

get 
m
o
r
e
 

e
e
 

I 
an 

r
e
a
s
o
n
a
b
l
y
 

convinced 
t
h
a
t
 

t
h
e
r
e
 

was 
a 

s
m
a
l
l
 

e
n
t
r
y
 

w
o
u
n
d
 

in 
the 

b
a
c
k
 

of 

the 
F
r
e
s
i
d
e
n
t
'
s
 

head. 
The 

1467 
Autopsy 

Doctors’ 
Review 

noted 
tha 

Due 
to 

the 
f
r
a
c
t
u
r
e
s
 

of 
the 

u
n
d
e
r
l
y
i
n
g
 

bone 
and 

the 
e
l
e
v
a
t
i
o
n
 

of 
the 

scaino 
by 

m
a
n
u
a
l
 

l
i
f
t
i
n
g
 

(
d
o
n
e
 

to 
vermit. 

the 
w
o
u
n
d
 

to 
be 

v
h
o
t
o
g
r
a
c
h
e
d
)
 

the 
c
h
o
t
o
c
r
a
p
h
s
 

s
h
o
w
 

the 
p
o
i
i
e
 

to 
be 

s
l
i
g
h
t
l
y
 

h
i
g
h
e
r
 

t
h
a
n
 

its 
a
c
t
u
a
l
l
y
 

m
e
a
s
u
r
e
d
 

site. 
, 

(rage 
3) 

The 
:anel 

Review 
noted 

teat 
‘both 

the 
Lb Sips 

and 
the 

X-rays 
vlace 

the 
wound 

a
c
o
u
t
 

100 
mn 

(4 
i
n
c
h
e
s
)
.
 
a
b
o
v
e
 

the 
o
c
c
i
p
i
t
a
l
 

p
r
o
t
r
u
b
e
r
a
n
c
e
.
 

T
h
i
s
 

is 
c
l
e
a
r
l
y
 

i
n
c
o
n
s
i
s
t
e
n
t
 

with 
the 

or iginal 
report 

of 
"slishtly 

above," 
but 

is 
in 

fact 
more 

consistent 
with 

the 
angle 

of 
a 

shot 
from 

the 
Depository, 

(See 
2312 

vs. 
CE 

3°*; 

Thomoson, 
rage 

141, 
) 

‘(Despite 
this, 

the 
Autopsy 

Loctors' 
Review 

said 
that 

the 

vhotos 
verified 

the 
ac 

ev 
of 

CE 
3% 

. 
Yyek 

in 
a
r
c
i
i
n
c
e
 

a
x
a
i
n
s
t
 

the 
C
o
m
m
i
s
s
i
o
n
'
s
.
 

case, 
S
y
i
v
i
a
 

M
e
a
c
h
e
r
 

n
o
t
e
d
 

that 
Aone 

af 
tne 

1 
nedical 

versonnel 
whe 

saw 
Kennedy 

at 
. 
a
r
k
l
a
n
d
 

and 
the 

four 
federai 

arents 

< 
> 

: 
FS 

2 
n 

+} 
> 

. 
” 

D
e
s
t
 

a 
a
e
 

° 
p
r
e
s
e
n
t
 

at 
the 

a
u
t
o
v
s
y
 

n
o
t
e
d
 

the 
a
l
l
e
r
e
?
 

e
n
t
r
y
 

w
o
u
n
d
,
 

fhat 
one, 

Rey 
S
e
l
l
e
r
m
a
n
,
 

a
k
 y 

D
a
s
c
e
c
 

.t 
in 

the 
h
a
i
r
l
i
n
e
 

to 
the 

r
i
z
h
s
 

of 
the 

r
i
g
h
t
 

ear, 
A
s
s
u
s
i
n
s
 

that 
K
e
i
l
e
r
m
i
e
n
 

a
s
 

iN 
y
a
 

wy 
a
e
 

detet 
ee 

e
r
e
 

Or 
7 

Nie 
e
m
i
 

tee 
ates 

tie 
Pay 

oy 
Goat 

oh 
Fag 

e
B
 

eed 
tre 
p
h
e
 
e
a
 

AL! 
geod 

eww 
CEERI 

A
D
A
 

EM 
FAODD 

O
U
M
A
I
S
 
B
L
A
S
E
R
 
B
i
d
e
n
 

® 
re 

a
e
f
t
,
’
 

J 
Go 

not 
find 

this 
ail 

p
a
r
t
i
c
u
l
a
r
l
y
 

s
u
r
v
r
i
s
i
n
e
,
 

if 
‘the 

r
e
v
i
s
e
d
 

l
o
c
a
t
i
o
n
 

for 
the 

w
o
u
n
d
,
 

a
c
c
o
r
d
i
n
g
 
t
o
 

the 
t
a
n
e
l
 

H
e
v
i
e
w
,
 

is 
c
o
r
r
e
c
t
.
 

4s 
e
v
i
d
e
n
c
e
 

that 
this 

was 
an 

e
n
t
r
y
 

w
o
u
n
d
,
 

the 
d
a
r
r
e
n
 

R
e
p
o
r
t
 

c
i
t
e
s
 

o
n
l
y
 

the 

b
e
v
e
l
i
n
g
 

d
s
a
r
v
e
d
 

i
n
.
t
h
e
 

a
u
t
o
p
s
y
.
 

The 
A
u
t
o
p
s
y
 

D
o
c
t
o
r
s
'
 

R
e
v
i
e
w
 

a
d
m
i
t
s
 

that 
it 

is 
not 

p
a
r
t
i
c
u
l
a
r
l
y
 

o
b
v
i
o
u
s
 

as 
an 

e
n
t
r
y
 

w
o
u
n
d
:
 

¥ 

The 
s
c
a
l
p
 

w
o
u
n
d
 

s
h
o
w
n
 

in 
the 

p
h
o
t
o
g
r
a
v
h
s
 

a
p
r
e
a
r
s
 

to 
be 

a 
l
a
c
e
r
a
t
i
o
 on 

and 
t
u
n
n
e
l
,
 

w
i
t
h
 

the 
a
c
t
u
a
l
 

p
e
n
e
t
r
a
t
i
o
n
 

of 
the 

skin 
o
b
s
c
u
r
e
d
 
b
y
 

the 
ton 

of 
the 

t
u
n
n
e
l
.
 

i
 
W
h
a
t
e
v
e
r
 

that 
m
e
a
n
s
 

~ 
?.H. 

wh 
F
r
o
m
 

the 
p
h
o
t
o
r
r
a
c
h
s
 

this 
is 

not 
r
e
c
o
r
n
i
z
a
b
l
e
 

as 
a 

p
e
n
e
t
r
a
t
i
n
g
 

w
o
u
n
d
 

b
e
c
a
u
s
e
 

of 
the 

s
l
a
n
t
i
n
e
 

d
i
r
e
c
t
i
o
n
 

of 
entry. 

(rage 
3) 

They 
confirmed 

thatthey 
had 

noted 
a 

c
h
a
r
a
c
t
e
r
i
s
t
i
c
.
 
beveling 

of 
the 

u
n
d
e
r
l
y
i
n
g
 

b
o
n
e
.
 

The 
R
e
v
i
e
w
 

P
a
n
e
l
 

s
o
r
t
 

of 
c
o
n
f
i
r
m
e
d
 

this 
b
e
v
e
l
i
n
g
.
 

No 
c
o
n
c
l
u
s
i
o
n
s
 

W
o
r
e
 

d
r
a
w
n
 

from 
the 

p
h
o
t
o
s
 

of 
the 

f
r
o
n
t
 

and 
the 

i
n
s
i
d
e
 

of 
the 

s
k
u
l
l
 

f
r
o
m
 

the 
f
r
o
n
t
,
 

s
i
n
c
e
 

t
h
e
y
 

w
e
r
e
 

l
a
c
k
i
n
g
 

in 
c
l
a
r
i
t
y
 

and 
d
e
t
a
i
l
,
 

The 
X
-
r
a
y
s
 

s
h
o
w
e
d
 

that 
tm 

e
n
t
r
y
 

hole 
was 

as 
m
u
c
h
 

as 
20 

mm, 
in 

d
i
a
m
e
t
e
r
 

on 
the 

i
n
s
i
d
e
 

s
u
r
f
a
c
e
 

of 
the 

S
a
i
,
 

as 

E
n
n
e
a
d
 
P
o
t
c
n
o
n
n
a
t
e
t
y
 

& 
mm, 

in 
diameter" 

on 
the 

outer 
surface. 

(Tage 
11.) 

T
h
i
s
 

is 
e
x
a
c
t
l
y
 

the 
b
e
v
e
l
i
n
g
 

e
f
f
e
c
t
 

s
a
i
d
 

to 
be 

c
h
a
r
a
c
t
o
r
i
s
t
i
c
 

of 
an 

e
n
t
r
y
 

w
o
u
n
d
,
 

H
o
w
e
v
e
r
,
 

the 
o
r
i
g
i
n
a
l
 

a
u
t
o
p
s
y
 

r
e
v
o
r
t
 

d
e
s
c
r
i
b
e
d
 

the 
w
o
u
n
d
 

as 
b
e
i
n
g
 

6 
by 

15 
mm. 

on 

the 
outside, 

and 
(besides 

the 
i
n
c
o
n
s
i
s
t
e
n
c
y
)
 

beveling 
from 

15 
to 

20 
mn. 

would 

h
a
r
d
l
y
 

s
e
e
m
 

as 
c
o
n
v
i
n
c
i
n
g
 

as 
that 

from 
® 

to 
20 

mm, 
In 

any 
case, 

w
h
a
t
 

was 
o
c
s
e
r
v
e
d
 

was 
c
e
r
t
a
i
n
l
y
 

not 
ae 

u
n
a
m
b
i
g
u
o
u
s
 

as 
Dr. 

F
i
n
c
k
'
s
 

c
h
a
r
t
 

(CE 
4
0
0
)
,
 

so 
I 

w
o
u
l
d
 

not 

accept 
the 

evfidence 
on 

beveling 
as 

c
o
n
c
l
u
s
i
v
e
 

at 
this 

point, 

The 
t
a
n
e
l
 

R
e
v
i
e
w
 

c
i
t
e
d
 

(
f
o
r
t
h
e
 

f
i
r
s
t
 

t
i
m
e
,
 

T 
t
h
i
n
k
)
 

a
d
d
i
t
i
o
n
a
l
 

e
v
i
d
e
n
c
e
 

c
o
n
c
e
r
n
i
n
g
 

the 
aroa 

near 
this 

wounds 
a 

large 
(6.5 

mm. 
in 

diemeter) 
frarment 

of 

metal 
in 

the 
outer 

table 
of 

the 
skull, 

localized 
elevation 

of 
the 

soft 
tissues 

next 
to 

the 
hole, 

and 
n
t
l
,
 

fragments 
of 

bone 
in 

the 
area. 

(jage 
11) 

there 
is 

eG 
s
u
r
v
a
s
t
i
v
e
 

of 
a 

r
e
a
r
-
t
o
-
f
r
o
n
t
 

vassarce. 
T
h
o
m
p
s
o
n
 

c
o
i
n
t
s
 

out 
that 

the 
exit 

wound 
which 

shows 
beveliniv 

is 
at 

the 
ton 

of 
the 

head 
and 

in 
itself 

a
n
c
e
t
e
r
s
i
n
a
t
i
v
e
 

of 

this 
Kind 

of 
e
v
i
d
e
n
c
e
,
 

H
o
w
e
v
e
r
,
 

t
h
e
r
e
 

is 
one 

n
i
e
c
e
 

of 
e
v
i
d
e
n
c
e
 

that, 
in 

the 

o
v
i
n
i
o
n
 

of 
br. 

C
y
r
i
l
 

wWeer:, 
is 

(if 
a
c
c
u
r
a
t
e
l
y
 

r
e
n
o
r
t
e
d
)
 

c
o
n
c
l
u
s
i
v
e
 

evidence 
ths 



r
e
n
 

: 
om 

r
e
r
u
n
 

OE 
Cece 

d
y
 

=13= 

the 
r
e
a
r
 

w
o
u
n
d
 

was 
one 

of 
e
n
t
r
y
:
 

t
h
e
r
e
 

was 
“
c
o
a
s
v
i
a
t
i
o
n
 

n
e
c
r
o
s
i
s
 

of 
the 

i
s
s
u
e
s
 

at 
the 

w
o
u
n
d
 

m
a
r
e
:
 

, 
i
a
o
m
p
s
o
n
,
 

vare 
2
:
0
)
,
 

w
n
e
n
 

I 
w
r
o
t
e
 

the 
d
r
a
f
t
 

r
e
p
o
r
t
 

on 
the 

or 
m
e
l
o
n
 

t
e
s
t
s
,
 

I 
was 

e
e
n
e
r
a
l
l
y
 

f
a
m
i
l
i
a
r
 

w
i
t
h
 

all 
of 

the 
a
b
o
v
e
 

a
r
g
u
m
e
n
t
s
.
 

My 
o
p
i
n
i
o
n
 

was 
then, 

and 
r
e
m
a
i
n
s
 

now, 
that 

witha 
the 

e
v
i
d
e
n
c
e
 

c
i
t
e
d
 

for 
a 

s
h
o
t
 

f
r
o
m
 

the 
f
r
o
n
t
 

ive, 
and 

(
m
a
k
i
n
g
 

r
e
n
e
r
o
u
s
 

but 
r
e
a
s
o
n
a
b
l
e
 

c
h
o
i
c
e
s
 

T
T
 

evidence 
in 

several 
areas) 

I 
would 

accept 
the 

basic 
arvument 

for 
e
a
 

a
E
 

tans 

that 
was 

not 
e
x
a
c
t
l
y
 

i
r
o
n
c
l
a
d
,
 

1 
have 

ais 
not 

v
e
r
s
u
a
s
 

b
e
t
w
e
e
n
 

the 

c
o
n
t
r
a
d
i
c
t
o
r
 

the 
r
e
a
r
,
 

a
l
t
h
o
u
c
 

Sasa 

nee 
cone 

a
c
r
o
s
s
 

two 
a
r
g
u
n
e
n
t
s
 

that, 
in 

my 
o
v
i
n
i
o
n
,
 

i
f
i
c
a
n
t
l
y
 

w
e
a
k
e
n
 

any 

c
o
n
f
i
d
e
n
c
e
 

one 
can 

h
a
v
e
 

in 
the 

r
e
c
o
i
l
 

t
h
e
c
r
y
.
 

The 
f
i
r
s
t
 

a
r
r
s
u
m
e
n
t
 

i
n
v
o
l
v
e
s
 

a 

p
r
o
d
l
e
s
 

that 
1 

was 
a
w
a
r
e
 

of 
w
h
e
n
 
a
 

w
r
o
t
e
 

A
u
p
e
n
d
i
x
 

1, 
and 

w
h
i
c
h
 

was 
v
o
i
n
t
e
d
 

out 
to 

: 
z@ 

by 
s
e
v
e
r
a
l
 

p
e
o
p
l
e
;
 

it 
i
n
v
o
l
v
e
s
 

the 
c
e
t
a
i
l
s
 

of 
the 

d
a
m
a
g
e
 

to 
the 

b
r
a
i
n
 

t
i
s
s
u
e
,
 

espite 
the 

numerous 
revorts 

s
u
r
c
e
s
t
i
n
g
 

that 
large 

q
u
a
n
t
i
t
i
e
s
 

of 
brain 

matvor 
were 

d
i
s
p
l
a
c
e
d
 

by 
the 

bullet, 
and 

the 
evidence 

of 
some’ 

being 
driven 

out 

of 
the 

h
e
a
d
 

in 
the 

few 
f
r
a
m
e
s
 

a
f
t
e
r
 

i
m
v
a
c
t
,
 

it 
is 

not 
c
l
e
a
r
 

that 
e
n
o
u
s
h
 

Was 

ejected 
to 

carry 
off 

the 
r
e
q
u
i
r
e
d
 

momentum. 
Even 

after 
the 

exoulsion 
of 

brain 

m
a
t
t
e
r
 

by 
the 

s
h
o
t
,
 

#imw 
and 

the 
o
r
o
b
a
b
l
e
 

s
u
b
s
e
q
u
e
n
t
 

l
o
s
s
 

b
e
f
o
r
e
 

and 
d
u
r
i
n
g
 

t
r
e
a
t
m
e
n
t
 

at 
:arkiand, 

the 
brain 

weighed 
1
5
0
0
 

cra: 
» 

(108987) 
This 

was 
after 

formalin 

anc 
I 

h
a
v
e
 

no 
idea 

if 
this 

v
r
o
c
e
d
u
r
e
 

adds 
s
i
g
n
i
f
i
c
a
n
t
l
y
 

to 
the 

a
p
v
a
r
e
n
t
 

weicht 
of 

the 
brain; 

I
d
a
 

hot 
‘mow 

if 
s
h
o
u
l
d
 be 

a
s
s
u
n
e
d
 

to 
be 

a
c
e
t
r
a
t
e
 

to 
w
i
t
h
i
n
,
 

say 
pius 

om 
m
i
n
u
s
 

SO 
r
r
a
v
s
;
 

and 
I 

do 
not 

k
n
o
w
 

how 

W
e
i
c
h
t
 

of 
a 

n
o
r
m
a
l
 

b
r
a
i
n
 

v
a
r
i
 

a
v
e
r
a
r
c
e
 

of 
1:00 

e
r
a
m
s
,
 

(ily 
s
o
u
r
c
e
 

for 

waes 
Diciure 

is 
the 

E
n
e
y
c
l
o
p
e
d
i
a
 

B
r
i
t
a
n
n
i
c
a
,
 

w
h
i
c
h
 

c
i
v
e
s
 

an 
a
v
e
r
a
r
e
 

c
r
a
m
s
 

for 
the 

m
a
l
e
,
 

1253 
fer 

the 
f
e
m
a
l
e
,
 

A
r
o
n
:
 

u
n
v
s
d
l
i
v
 

i
n
t
e
l
l
i
 

ent. 

u
n
u
s
u
a
l
l
y
 

small. 
Thus 

I 
would 

f
r
a
n
s
 

is 
c
i
t
e
d
 

as 
v
n
u
s
u
a
 
liv 

l
a
r
g
o
 

and 
1977 

c
r
a
m
s
 

as 

m
u
e
s
s
 

t
h
a
t
 

1409 
¢ 

200 
e
r
a
m
s
 

is 
4 

r
e
a
s
o
n
a
b
l
e
 

r
a
n
c
e
 

a
n
o
n
e
 

n
o
r
m
a
l
 

neonle., 
At 

a
u
t
o
v
s
y
,
 

brain 
weicht 

was 
1450 

crams 
f
o
r
 Cswald 

(2429) 
and 

1380 
Sor 

Tivnit 
e
a
 

BEN 
> 

‘\ 
7
,
 

5 
we! 

% 
G
r
e
y
s
 
y 

(SS:555, 
°c, 

2).) 
Th 

s
u
v
o
l
e
r
e
n
t
a
l
 

autoscy 
revort 

(16N9*7) 
notes 

NAY 
B
O
R
N
E
 OER E Nea 

y RetRARD 
WO 

PRED BVNNEY 
EVhee 

POP 
ay 

OE 
EAN 

ge 
Ne 

wag 
oat 

loss 
of 

c
o
r
t
i
c
a
l
 

W
e
l
l
 

as 
m
a
r
k
e
d
 

s
u
c
s
t
a
n
c
e
,
 

as 

“
S
t
u
e
r
e
,
 

bat 
the 

«
e
a
s
u
r
e
d
 

w
e
i
e
h
t
 

is 
c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

the 
loss 

of 
o
n
l
y
 

s
m
a
l
l
 

f
r
a
c
t
i
o
n
 

of 
the 

b
r
a
i
n
.
 

C
o
n
s
e
r
v
a
t
i
o
n
 

of 
m
o
m
e
n
t
u
m
 

c
o
u
l
d
 

be 
s
a
t
i
s
f
i
e
d
 

i
f
 e
s
s
e
n
t
i
a
l
l
y
 

no 
b
r
a
i
n
 

m
a
t
t
e
r
 

w
e
r
e
 

lost, 
if 

the 
bone 

f
r
a
r
n
e
n
t
s
 

w
e
r
e
 

c
r
i
v
e
n
 

f
o
r
w
a
r
d
 

fa 
u
t
 

it 
is 

not 
e
a
s
y
 

for 
me 

to 
see 

t
h
a
t
 

this 
c
o
u
l
d
 

w
i
t
h
o
u
t
 

the 

As 
1] 

n
o
t
e
d
,
 

p
e
r
h
a
n
s
 

a 
t
h
i
r
d
 

to 
a 

h
a
l
f
 

of 

the 
a
u
t
o
r
s
y
 

p
h
o
t
o
s
 

s
h
o
u
l
d
 

show 
w
h
e
t
h
e
r
 

or 
not 

a 
s
u
b
s
e
a
n
e
a
a
l
:
 

a
m
o
u
n
t
 

of 
bra 

m
a
t
t
e
r
 

was 
a
c
t
u
a
l
l
y
 

lost; 
p
e
r
h
a
p
s
 

the 
e
x
i
s
t
 

x 
d
e
s
c
r
i
p
t
i
o
n
 

a
l
l
o
w
 

one 
to 

a 
r
e
a
s
o
n
a
b
l
y
 

p
r
e
c
i
s
e
 

e
s
t
i
m
a
t
e
,
 

but 
I 

can 
not 

do 
so. 

m
a
k
e
 

h
a
p
v
o
n
 

jet 
e
f
f
e
c
t
”
 

in 
the 

b
r
a
i
n
 

m
a
t
t
e
r
 

s
i
m
i
l
a
r
 

to 
w
h
a
t
 

we 
o
o
s
e
r
v
e
d
 

in 

a
i
s
r
u
p
t
i
o
n
 

of 
the 

r
i
s
n
t
 

c
e
r
e
b
r
a
l
 

tne 
meion 

was 
jetted 

out, 

(
i
n
c
i
d
e
n
t
a
l
l
y
,
 

on 
page 

A
1
.
3
 

of 
the 

o
r
i
g
i
n
a
l
 

d
r
a
f
t
 

r
e
p
o
r
t
,
 

I 
e
s
t
i
m
a
t
e
d
 

the 

amount 
of 

matter 
driven 

forward 
as 

something 
tess 

than 
1 

vound; 
this 

is 

m
u
c
h
 

too 
l
a
r
g
e
 

an 
u
v
r
e
r
 

l
i
m
i
t
,
 

by 
a 

f
a
c
t
o
r
 

of 
skwasuxene 

f
o
u
r
 

or 
SO. 

not 
e
s
t
i
m
a
t
e
d
 

the 
w
e
i
r
h
t
 

of 
the 

s
k
u
l
l
 

f
r
a
s
n
e
n
i
s
.
 

1 
the 

u
r
v
e
r
 

l
i
m
i
t
,
 

] 
w
a
n
t
 

to 
e
m
p
h
a
s
i
z
e
 

a
g
a
i
n
 

that 
the 

n
u
n
e
r
i
c
a
l
 

cale 

that 
apne 

just 
an 

o
r
d
e
r
-
o
f
-
m
a
r
n
i
t
u
c
e
 

c
a
l
e
u
l
a
t
i
o
n
 

and 
c
a
n
n
o
*
 

be 

i
n
t
e
r
n
r
e
t
e
d
 

as 
v
r
o
v
i
n
g
 

w
h
a
t
 
d
i
d
 or 

did 
not 

h
a
p
n
e
n
,
)
 

clearly 

d
a
t
i
o
n
 

in 

I 
s
t
i
l
l
 

have 

D
e
s
v
i
t
e
 

this 
o
v
e
r
e
s
t
i
m
a
t
e
 

of 

The 
other 

arpunent 
which, 

JT 
think, 

requires 
that 

more 
evidence 

should 
te 

studied 
before 

s 
decision 

is 
reached 

on 
the 

p
r
o
b
a
b
i
l
i
t
y
 

of 
the 

recoil 
theory 

c
o
n
c
e
r
n
s
 

p
o
s
s
i
b
l
e
 

v
o
s
i
t
i
v
e
 

e
v
i
d
e
n
c
e
 

of 
4 

shot 
from 

the 
f
r
o
n
t
.
 

Dick 

r
e
s
i
d
e
n
t
'
s
 

r
e
v
o
r
t
s
 

} 
f
o
u
n
d
 

that 
the 

a
v
a
i
l
a
b
l
e
 

m
e
d
i
c
a
l
 

e
v
i
d
e
n
s
 

the 
auloosy 

a4 

not 
e
f
f
e
c
t
i
v
e
)
 

R
e
r
n
a
b
e
i
'
s
 

case 
in 

b
r
i
e
f
 

» 
his 

he 
.
a
n
e
.
 

R
e
v
i
e
w
 

d
e
s
e
r
i
b
e
s
 

ty “Oo 
s
o
t
a
r
a
t
e
 

sets 
of 

met 

b
r
a
i
n
 

- 
some 

r
e
l
a
t
i
v
e
l
y
 

l
a
r
g
e
 

ones, 
d
i
s
t
r
i
b
u
t
e
d
 

m
o
r
e
 

or 
less 

d
u
s
t
-
i
i
k
e
 

f
r
a
c
e
e
n
t
s
 

c
o
n
c
e
n
t
r
a
t
e
d
 

in 
the 

r
i
g
h
t
 

f
r
o
n
t
 

p
o
r
t
i
o
n
 

of 
the 

h
e
a
d
.
 

a 
d
e
t
a
i
l
e
d
 

and 
i
n
t
r
i
c
u
i
n
s
 

a
r
c
u
m
e
n
t
 

t
h
a
t
 

the 
v
a
t
r
e
r
n
 

r
a
n
d
o
m
l
y
,
 

and 

i 
f
r
a
g
m
e
n
t
s
 

in 
the 

F
o
r
n
a
b
d
e
d
 

a
r
g
u
m
e
n
t
 

is 
as 

f
o
i
l
o
w
s
:
 

fine 

w
h
e
n



p
r
e
s
e
n
t
e
d
 

by 
b
o
t
h
 

the 
o
r
i
g
i
n
a
l
 

a
u
t
o
o
s
y
 

d
o
c
t
o
r
s
 

and 
the 

R
e
v
i
e
w
 

‘
a
n
e
l
.
 

s
m
a
.
i
 

f
r
a
-
m
i
e
n
t
s
,
 

a 
t
u
i
i
e
t
 

f
r
a
s
n
e
n
t
s
 

on 
i
m
v
a
c
t
,
 

it 
can 

c
r
o
c
u
c
e
 

bot 

cut 
the 

s
m
a
l
l
 

ones 
do 

not 
t
r
a
v
e
l
 

as 
far 

as 
the 

l
a
r
s
e
r
 

ones. 
‘Thus, 

the 
p
r
e
s
e
n
c
e
 

of 
v
e
r
y
 

s
m
a
l
l
 

f
r
a
g
m
e
n
t
s
 

at 
the 

r
i
g
h
t
 

f
r
o
n
t
 

- 
and 

the 
a
p
p
a
r
e
n
t
 

a
b
s
e
n
c
e
 

of 
such 

fra: m
e
n
t
s
 

e
l
s
e
w
h
e
r
e
 

in 
the 

heed 
- 

p
r
o
v
e
s
 

that 
t
h
e
r
e
 

was 
an 

i
m
n
a
c
t
 

in 
the 

% 
t 

4 

r
i
g
h
t
 

f
r
o
n
t
 

a
r
e
a
,
 

T
e
r
n
a
b
e
i
 

p
r
e
s
e
n
t
s
 

the 
c
l
a
i
m
 

t
h
a
t
 

s
m
a
l
l
 

f
r
a
g
m
e
n
t
s
 

do 
not 

t
r
a
v
e
l
 

as 
far 

as 

l
a
r
e
e
 

ones 
as 

an 
e
m
v
i
r
i
c
a
l
 

fact, 
w
e
l
l
 

k
n
o
w
n
 

to 
e
x
v
e
r
t
s
;
 

he 
has 

v
r
o
v
i
d
e
d
 

me 
w
i
t
h
 

an 
i
l
l
u
s
t
r
a
t
i
o
n
 

showing 
the 

f
r
a
g
m
e
n
t
a
t
i
o
n
 

of 
a 

h
o
l
l
o
w
-
p
o
i
n
t
 

(burstin:) 
bullet 

in 
selatin.’ 

Such 
behavior 

is 
what 

I 
would 

exvect 
from 

a 
naive 

nhysical 
areunent 

the 
s
t
o
o
v
i
n
g
 

f
o
r
c
e
 

on 
a 

p
r
o
j
e
c
t
i
l
e
 

n
a
s
s
i
n
g
 

t
h
r
o
u
v
h
 

a 
s
u
b
s
t
a
n
c
e
 

like 
s
e
l
a
t
i
n
 

m
i
e
n
t
 

be 
e
x
v
e
c
t
e
c
 

to 
be 

r
r
o
v
o
r
t
i
o
n
a
l
.
t
o
 

the 
e
x
n
o
s
e
d
 

area 
of 

the 
v
r
o
j
e
c
t
i
l
e
.
 

for 
a 

s
p
h
e
r
i
c
a
l
 

p
r
o
j
e
c
t
i
l
e
,
 

this 
area 

is 
S
r
o
n
e
r
t
v
o
n
e
)
 

to 
the 

s
q
u
a
r
e
 

of 
the 

r
a
d
i
u
s
,
 

The 
distance 

traveled 
by 

a 
vcarticle 

of 
a 

eiven 
vellocsty, 

is 
v
r
o
p
o
r
t
i
o
n
a
l
 

to 
its 

m
o
n
e
n
t
u
m
 

d
i
v
i
d
e
d
 

by 
the 

s
t
o
v
v
i
n
g
 

f
o
r
e
e
.
 

The 
m
o
m
e
n
t
u
m
 

is 
p
r
o
v
o
r
t
i
o
n
a
l
 

to 
the 

m
a
s
s
 

h
e
n
c
e
 

to 
the 

v
o
l
u
m
e
 

of 
the 

snhere, 
an? 

h
e
n
c
e
 

to 
the 

cube 
of 

the 
r
a
d
i
u
s
.
 

Thus 

the 
d
i
s
t
a
n
c
e
 

is 
p
r
o
p
o
r
t
i
o
n
a
l
 

to 
the 

r
a
d
i
u
s
:
 

for 
f
r
a
r
m
e
n
t
s
 

of 
a 

s
i
v
e
n
 

s
n
e
e
c
,
 

one 

w
o
u
l
d
 

e
x
n
e
c
t
 

the 
l
a
r
g
e
r
 

onss 
ee 

t
r
a
v
e
l
 

f
u
r
t
h
e
r
 

o
e
 

c
o
u
r
s
e
,
 

the 
e
x
a
c
t
 

r
e
l
a
t
i
o
n
e
h
i
p
 

is 
not 

as 
s
i
m
v
l
e
 

as 
this 

a
r
c
u
m
e
n
t
 

s
u
c
c
e
s
t
s
.
)
 

at 
¥
e
r
n
a
b
e
i
'
s
 

a
r
g
u
m
e
n
t
 

can 
p
r
o
v
e
 

is 
o
n
l
y
 

t
h
a
t
 

the 
s
m
a
l
l
 

f
r
a
z
m
e
n
t
s
 

m
u
s
t
 

have 

t
h
a
y
 

been 
created 

near 
wh iercMwmyxcame 

to 
rest, 

If 
the 

observed 
d
i
s
t
r
i
b
u
t
i
o
n
 

is 

c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

a 
s
i
n
g
l
e
 

snot 
from 

the 
r
e
a
r
,
 

the 
fine 

P
y
s
e
n
e
n
u
e
 

m
u
s
t
 

h
a
v
e
 

been 

d
e
n
o
s
i
t
e
d
 

by 
a 

large 
fracment 

from 
the 

original 
bullet, 

as 
it 

vassed 

i 
do 

not 
find 

it 
i
m
p
l
a
u
s
i
b
l
e
 

t
h
a
t
 

a 
f
r
a
r
m
e
n
t
 

c
o
u
l
d
 

d
e
p
o
s
i
t
 

s
m
a
l
l
,
 

slow. 

o
a
r
t
i
c
l
e
s
 
a
l
o
n
g
 

ite 
R
a
t
h
 

in 
such 

a 
f
a
s
h
i
o
n
.
 

That 
is, 

in 
fact, 

the 
h
y
n
o
t
n
e
s
i
s
 

Y
o
w
e
v
e
r
,
 

> 

t
h
e
s
e
 

s
o
u
r
c
e
s
 

d
i
f
f
e
r
 

s
i
m
i
f
i
c
a
n
t
l
y
 

in 
t
h
e
i
r
 

d
e
s
c
r
i
n
t
i
o
n
 

of 
the 

e
v
i
d
e
n
c
e
 

on 
t
h
i
s
 

c
o
i
n
t
.
 

vas 
o
n
 

; 
. 

©
 

xg te 

c
e
e
 

Chee 
ee 

rere 
Gnd 

Eira 
Hae 

b
a
 

Nee 
a
e
d
 
e
t
m
e
 

cot 
t
e
e
 

< 

wy 
aemnne Op ate, 

2 

' 

' 

Psy 

iad aie 

(in 

.wound"™ 
was 

originally 

F
r
o
m
 

the 
e
x
t
a
n
t
 

d
r
a
f
t
 

of 

T
n
e
 

a
u
t
o
u
s
y
 

r
e
r
o
r
t
 

n
o
t
e
d
 

t
h
a
t
 

k
o
e
n
t
e
e
n
o
v
r
a
n
s
 

of 
the 

s
k
u
l
l
 

r
e
v
e
a
l
 

m
u
l
t
i
n
i
e
 

m
i
n
u
t
e
 

m
e
t
a
l
l
i
c
 

f
r
a
c
n
e
n
t
s
 

a
l
o
n
z
 

a 
line 

c
o
r
r
e
s
p
o
n
d
i
n
g
 

w
i
t
h
 

a 
line 

j
o
i
n
i
n
g
 

the 
a
b
o
v
e
 

d
e
s
c
r
i
b
e
d
 

s
m
a
l
l
 

o
c
c
i
p
i
t
a
l
 

w
o
u
n
d
 

and 
the 

r
i
v
h
t
 

s
u
p
r
a
-
o
r
b
i
t
a
l
 

r
i
d
r
e
.
 

| 
CHR 

S44) 

Oy 
> 

is 
r
e
p
o
r
t
,
 

3% 
can 

be 
s
e
e
n
 

that 
“small 

o
c
c
i
n
i
t
a
l
 

r 
“occipital 

mineture 
wound" 

(17253%).) 
Eumes 

testified 
that 

T
h
e
s
e
 

j
o
 the 

X
-
r
a
y
s
 
wi 

had 
d
i
s
c
l
o
s
e
d
 

to 
us 

multivle 
m
i
n
u
t
e
 

f
r
a
s
m
e
n
t
s
 

of 
r
a
d
i
o
 
m
a
g
e
 

m
a
t
e
r
i
a
l
 

t
r
a
v
e
r
s
i
n
g
 

a 
line 

from 
the 

w
o
u
n
d
 

in 
the 

o
e
c
t
o
u
t
 

to 
just 

a
b
o
v
e
 

tne 
r
i
c
h
t
 

eye, 
w
i
t
h
 a 

r
a
t
h
e
r
 

sizable 
f
r
a
m
m
e
n
t
 
v
i
s
i
b
l
e
 

by 
A
-
r
a
y
 

just 
a
b
o
v
e
 

the 
r
i
g
h
t
 

eye. 
‘These 

t
i
n
y
 

f
r
a
g
m
e
n
t
s
 

that 
w
e
r
e
 

seen 
d
i
s
v
e
r
s
e
d
 

t
h
r
o
u
c
h
 

the 
s
u
b
s
t
a
n
c
e
 

of 
the 

b
r
a
i
n
 

in 
L
e
t
w
e
e
n
 

w
e
r
e
,
 

in 
fact, 

just 
that 

e
x
t
r
e
m
e
l
y
 

minute, 
less 

than 
i 

mm. 
in 

size 
for 

the 
most 

part. 
(28353) 

the 
l
a
n
e
l
 

R
e
v
i
e
w
:
 

L
i
s
t
r
i
b
u
t
e
d
 

t
h
r
o
u
r
h
 

the 
r
i
c
h
t
 

c
e
r
e
b
r
a
l
 

h
e
m
i
s
v
h
e
r
e
 

are 
n
u
m
e
r
o
u
s
 

s
m
a
l
l
,
 

i
r
r
e
r
s
u
l
a
r
 

m
e
t
a
l
l
i
c
 

f
r
a
r
m
e
n
t
s
,
 

m
o
s
t
 

of 
w
h
i
c
h
 

are 
less 

than 
io 

mn. 
in 

m
a
x
i
n
u
n
 

G
A
M
O
N
S
L
O
N
e
 

vee 
a
 

t
h
e
y
 
7
 

fall 
into 

two 
A
P
O
U
N
S
 

« 
(ne 

v
r
o
u
c
 

c
o
n
s
i
s
t
s
 

of 
r
e
l
a
t
i
v
e
l
y
 

l
a
r
g
e
 

f
r
a
g
m
e
n
t
s
,
 

m
o
r
e
 

or 
less 

r
a
n
d
o
m
l
y
 

d
i
s
t
r
i
b
u
t
e
d
,
 

The 
s
e
c
o
n
d
 

f
r
o
u
n
 

c
o
n
s
i
s
t
s
 

of 
f
i
n
e
l
y
 d
i
v
i
d
e
d
 

f
r
a
m
e
n
t
s
,
 
e
a
e
 

in 
a 

n
o
s
t
e
r
o
-
 

a
n
t
e
r
i
o
r
 

d
i
r
e
c
t
i
o
n
 

in 
a 

r
e
c
i
o
n
 

45 
mm, 

l
o
n
:
 

and 
© 

mn. 
w
i
d
e
,
 

fraiments 
form 

a 
distinet 

cluster 
at 

the 
very 

front 
of 

the 
head, 

extending 

4 

= 
ce 
te 
2 3 

bs) 
* 

oO 

b 
fo 
4 
it) 

only 
about 

1.£ 
inches. 

(The 
!anel 

Review 
notes 

that 
this 

for 
p
e
g
a
 Vn 

to 
end 

a
n
t
e
r
i
o
r
l
y
 

i
m
m
e
d
i
a
t
e
l
y
 
b
e
l
o
w
 

the 
badly 

f
r
a
g
m
e
n
t
e
d
 

frontal 
and 

nerietal 

t
e
r
i
o
r
 

to 
the 

r
e
g
i
o
n
 

of 
the 

c
o
r
o
n
a
l
 

s
u
t
u
r
e
.
”
 

(
f
a
r
e
 

11.)) 
S
e
r
n
a
b
e
d
 

s 
out 

that 
the 

:
a
n
e
l
 

R
e
v
i
e
w
 

r
e
v
o
r
t
e
d
 

no 
such 

s
m
a
l
l
 

f
r
a
r
n
e
n
t
s
 

a
n
v
s
h
e
r
e
 

e
l
s
e
 

in 
the 

head. 
1 

do 
not 

take 
that 

as 
c
o
n
c
l
u
s
i
v
e
 

v
r
o
o
f
 

t
h
a
t
 

t
h
e
r
e
 

w
e
r
e
 

no 
such 

o
t
h
e
r
 

S
r
a
m
e
n
t
 

s, 
but 

f
u
r
t
h
e
r
 

e
x
a
m
i
n
a
t
i
o
n
 

of 
the 

X
-
r
a
y
s
 

is 
c
e
r
t
a
i
n
l
y
 

r
e
s
u
i
r
e
d
,
 

be 

fs) 

b
u
l
l
e
t
,
 

and 
w
h
e
t
h
e
r
 

it 
is 

r
e
a
s
o
n
a
b
l
e
 

to 
a
s
s
u
m
e
 

that 
such 

a 
f
r
a
r
m
e
n
t
 

c
o
u
l
d
 

d
a
n
o
s
i
t
 

p
r
o
v
e
 

a
r
o
u
n
,
 

e
x
v
o
g
i
n
g
 

the 
s
o
f
t
e
r
 

l
e
a
d
 

to 
f
r
i
c
t
i
o
n
a
l
 

f
o
r
c
e
s
,
 

as 
it 

m
o
v
e
d
,
 

c
o
n
c
e
 s
h
o
u
l
d
 

be 
t
e
s
t
e
d
 

e
x
v
e
r
i
n
e
n
t
 

al 

uch 
b
e
h
a
v
i
o
r
 

w
o
u
l
d
 

of 
metal 

o
n
l
y
 

near 
the 

end 
of 

it 

n 

8 ore 

iiv 
r
e
q
u
i
r
e
 

that 
the 

f
r
a
m
m
e
n
t
 

was 
a 

v
i
e
c
e
 

of 
lead 

and 
c
o
n
t
e
 

i
v
a
b
l
e
,
 

but 
h
a
r
d
l
y
 

p
r
o
b
a
b
l
e
,
 

Tha 
h
y
v
o
t
h
e
s
i
s
 

t
h
a
t
 

b
u
l
l
e
t
s
 

can 

3 v 
t
e
f
o
r
e
 

any 
c
o
n
c
l
u
s
i
o
n
s
 

are 
d
r
a
w
n
,
 

of 

ae") 
ee 

e 

“this Eee 

P
e
 

te 
2 

fu 
wild 

Fee 
R
e
e
 

Deeg 
erie 

fe 
S
e
t
e
 

bee! 
28) 

jae 
ca 

e
t
e
 

esi 
: 

stb * 



bo 
ER 

RA 
Ble 

a 
Cee 

ee 
N
b
a
 

nd 
ned 

B
e
e
 

ER 
Lee 

Saat: 

A 
second 

important 
question, 

in 
addi 

of 
the 

f
r
a
m
e
n
t
s
 

in 
the 

f
r
o
n
t
,
 

is 
ene 

o
b
v
s
e
r
v
e
d
 

c.auster. 

The 
a
u
t
o
u
v
s
y
 

r
e
p
o
r
t
 

and 
H
u
m
e
s
'
 

t
e
s
t
i
m
o
n
y
 

give 
the 

v
i
c
t
u
r
e
 

of 
a 

q
u
i
t
e
 

c
l
e
a
r
 

c
o
n
n
e
c
i
i
o
n
 

between 
the 

fragments 
at 

the 
front 

and 
the 

rear 
wound. 

‘The 
revort 

° 
, 

4 

of 
the 

FZ] 
a
g
e
n
t
s
 
o
b
s
e
r
v
i
n
g
 

t
h
e
 
a
u
t
o
v
s
y
 

s
i
m
i
l
a
r
l
y
 

g
i
v
e
s
 

the 
i
m
p
r
e
s
s
i
o
n
 

of 
a 

c
l
e
a
r
 

line 
of 

f
r
a
s
m
e
n
t
s
:
 

"/ 
the 

X
-
r
a
y
s
 

_/ 
d
i
s
c
l
o
s
e
d
 

a 
vath 

of 
a 

m
i
s
s
i
l
e
 

w
h
i
c
h
 

a
p
p
e
a
r
e
d
 

to 
e
n
t
e
r
 

the 
b
a
c
k
 

of 
the 

s
k
u
l
l
 

and 
the 

path 
of 

the 
d
i
s
i
n
t
e
x
z
r
a
t
e
d
 

f
r
a
s
m
e
n
t
s
 

c
o
u
l
d
 

be 
o
l
e
e
n
v
a
t
l
 

a
l
o
n
g
 

the 
r
i
z
h
t
 

side 
of 

the 
s
k
u
l
l
"
 

(CD 
7, 

po. 
ef3). 

he 
rariel 

‘
R
e
v
i
e
w
 

does 
c
o
n
f
i
r
m
 

that 
the 

c
l
u
s
t
e
r
 

was 
n
a
r
r
o
w
:
 

8 
mm. 

is 
o
n
l
y
 

a 

l
i
t
t
i
e
 

m
o
r
e
 

than 
the 

b
u
l
l
e
t
 

d
i
a
m
e
t
e
r
.
 

H
o
w
e
v
e
r
,
 

the 
i
a
n
o
l
 

says 
o
n
l
y
 

that 

o
v
e
r
l
i
e
s
 

the 
o
o
n
 

ee 
of 

the 

v
o
s
t
e
r
i
o
r
l
y
 

passes 
t
h
r
o
u
c
h
 

the 
a
d
d
e
d
,
 ) 

As 
seen 

on 
l
a
t
e
r
a
l
 

f
i
l
m
 

c
o
r
o
n
a
l
 

s
u
t
u
r
e
;
 

a
b
o
v
e
 

m
e
n
t
i
o
n
e
d
 

F2 
this 

f
o
r
m
a
t
i
o
n
 

its 
l
o
n
g
 

axis 
if 

e
x
t
e
n
d
e
d
 

hole. 
(rage 

11, 
emphasis 

Since 
the 

cluster 
is 

less 
than 

two 
inches 

long, 
one 

is 
entitled 

to 
quesiion 

its 
axis 

is 
in 

fact 
as 

kind 
of 

p
r
e
c
i
s
i
o
n
 

can 

w
h
e
t
h
e
r
 

the 
i
n
f
e
r
e
n
c
e
 

d
r
a
w
n
 

f
r
o
m
 

the 
e
x
t
e
n
s
i
o
n
 

of 

unambdisuous 
as 

the 
Fanel 

sussests. 
J 

con't 
know 

what 

te 
e
x
v
e
c
t
e
d
 

in 
the 

r
e
a
c
i
n
g
 

of 
such 

p
h
o
t
o
s
 

and 
X
-
r
a
y
s
,
 

but 
s
i
n
c
e
 

the 
e
n
t
r
y
 

w
o
u
n
d
 

s
n
o
w
s
 

up 
f
o
u
r
 

i
n
c
h
e
s
 

a
v
e
y
 

f
r
o
m
 

“its 
a
c
t
u
a
l
l
y
 

m
e
a
s
u
r
e
d
 

s
i
t
e
,
"
 

1 
w
o
u
l
d
 

to 
be 

c
o
n
v
i
n
c
e
d
 

that 
the 

f
a
e
 p
m
e
n
t
 

c
l
u
s
t
e
r
 

r
e
a
l
l
y
 
v
o
i
n
t
s
 

r
i
v
h
t
 

back 
t
h
r
o
u
c
h
 

it. 
&
 

r
e
f
e
r
r
i
n
g
 

s
p
e
c
i
f
i
c
a
l
l
y
 

to 
l
a
t
e
r
a
l
 

f
i
l
m
 

#2, 
the 

F
a
n
e
l
 

ask 
what 

the 
cluster 

looks 
like 

on 
the 

other 
X-rays, 

if 
any 

show 
it, 

Ferhans 

oniy 
this 

one 
shows 

it 
clearly, 

but 
on 

the 
other 

hand 
maybe 

the 
others 

in 
a
n
o
t
h
e
r
 

p
l
a
n
e
 

its 
a
x
i
s
 

does 
not 

p
o
i
n
t
 

b
a
c
k
 

to 
the 

e
n
t
r
y
 

h
o
l
e
.
 

if 
t
h
e
s
e
 

s
m
a
l
l
 

p
a
r
t
i
c
l
e
s
 

w
e
r
e
 

d
a
s
o
s
i
t
e
d
 

by 
a 

l
a
r
s
e
 

f
r
a
j
m
e
n
t
,
 

w
h
a
t
 

h
a
p
p
e
n
e
d
 

Co 
ats 

mes'- 
t
e
s
t
i
m
o
n
y
 

c
o
n
n
e
c
t
s
 

the 
c
l
u
s
t
e
r
 

wa ith 
“a 

r
a
t
h
e
r
 

s
i
z
a
b
l
e
 

f
r
a
s
m
e
n
t
 

v
i
s
i
b
l
e
 

ty 
X
-
r
a
y
 

just 
a
b
o
v
e
 

the 
r
i
g
h
t
 

eve" 
(
2
3
3
5
3
)
.
 

in 
f
a
c
t
,
 

two 
r
e
l
a
t
i
v
e
l
y
 

l
a
r
z
e
 

f
r
a
m
e
n
t
s
 

(7 
x 

2 
and 

32 
x 

1 
mm.) 

w
e
r
e
 

r
e
m
o
v
e
d
 

from 
this 

c
e
n
e
r
a
i
 

a
r
e
a
,
 

Referrinzg 
to 

CE 
3
8
,
 

Humes 
testified 

that 

A 
s
e
c
o
n
d
 

p
o
r
t
i
o
n
 

of 
the 

m
i
s
s
i
l
e
 

or 
r
u
l
t
i
v
l
e
 

s
e
c
o
n
d
 

v
o
r
t
i
c
n
s
 

were 
C
e
f
l
e
c
t
e
d
,
 

and 
t
r
a
v
e
r
s
e
d
 

a 
d
i
s
t
a
n
c
e
 

as 
e
n
u
m
e
r
a
t
e
d
 

by 
this 

i
n
t
e
r
r
u
p
t
e
d
 

Lins, 
w
i
t
h
 

the 

y
t
 

‘ 
Pa 

og 
f
e
 

Paya 
7 

. 
. 
S
E
S
S
 
e
e
k
 

T
i
e
 

pe 
R
E
N
 

A 
OR 

Sj 

show 
that. 

a 
A
e
r
 

~ 
w
a
e
 

s
e
e
r
 

l
a
r
a
 

areas 
wae 

a 

F
O
E
 

sence 
Bees Oe 

a
r
e
 

E 
 gbr 

ee 

} 
!
 

a 
ae} 

il) 
. 

m
a
j
o
r
 

p
o
r
t
i
o
n
 

of 
m
e
n
t
 

corning 
to 

t
o
c
r
e
 

in 
the 

p
o
s
i
t
i
o
n
 

i
n
d
i
c
a
t
e
d
 

f
r
a
i
m
i
e
n
t
s
 

w
e
r
e
 

d
i
s
l
o
d
-
e
d
 

f
r
o
m
 

the 
m
a
i
o
r
 

one 

se. 
5
4
-
4
;
 

ihe 
rang. 

R
e
r
o
r
t
 

m
a
k
e
s
 

no 
s
n
e
c
i
f
i
c
 

m
e
n
t
i
o
n
 

of 
t
h
e
s
e
 

two 
s
u
b
s
t
a
n
t
i
a
l
 

f
r
a
s
s
s
e
n
t
s
,
 

‘ghat 
d
o
e
s
n
'
t
 

n
e
c
e
s
s
a
r
i
l
y
 

m
e
a
n
 

that 
t
h
e
r
e
 

are 
no 

such 
f
r
a
;
m
i
e
n
t
s
 

v
i
s
i
b
l
e
 

on 
the 

X
-
r
a
y
s
,
 

s
i
n
c
e
 

the 
ianel. 

did 
not 

e
n
u
r
e
r
a
t
e
 

all 
the 

masor 
f
r
a
s
m
e
n
t
s
.
 

H
o
w
e
v
e
r
,
 

the 
v
a
n
e
.
 

d
e
f
i
n
i
t
e
i
y
 

did 
not 

a
s
s
o
c
i
a
t
e
 

the 
c
l
u
s
t
e
r
 

w
i
t
h
 

any 
larire 

f
r
a
s
m
e
n
t
s
,
 

as 
H
u
m
e
s
 

had 
d
o
n
e
.
 

Cn 
the 

c
o
n
t
r
a
r
y
,
 

the 
F
a
n
e
l
 

R
e
n
o
r
t
 

says 
that 

the 
l
a
r
-
e
 

Sparerenie 
w
i
i
c
h
 

d
e
p
o
s
i
t
e
d
 

this 
c
l
u
s
t
e
r
 

e
x
i
t
e
d
 

from. 
the 

h
e
a
d
,
 

In 

a
d
d
i
t
i
o
n
 

to 
n
o
t
i
n
g
 

that 
the 

c
l
u
s
t
e
r
 

e
n
d
e
d
 

just 
be 

quoted 
above, 

the 
Ravort 

soid 

The 
or 

o
t
i
l
e
 

f
r
a
r
m
e
n
t
e
d
 

on 
e
n
t
e
r
i
n
g
 

the 
s
k
u
l
l
,
 

one 
m
a
j
o
r
 

s
e
c
t
i
o
n
 

l
e
a
v
i
n
g
 

a 
t
r
a
i
l
”
 
of 

fine 
m
e
t
a
l
l
i
c
 

d
e
b
r
i
s
 

as 
it 

p
a
s
s
e
d
 

f
o
r
w
a
r
d
 

and 
l
a
t
e
r
a
l
i
v
 

to 

f
r
o
n
 

the 
h
e
a
d
.
 

(
P
a
r
e
 

12) 

low 
“badly 

frapmented"” 
bones, 

as 

i 
r
e
a
l
l
y
 

d
o
n
'
t
 

h
a
v
e
 

the 
k
n
o
w
l
e
d
e
e
 

to 
e
v
a
l
u
a
t
e
 

all 
t
h
e
s
e
 

a
c
v
a
r
e
n
t
 

c
o
n
t
r
a
d
i
c
t
i
c
 

c
r
o
v
e
r
l
y
.
 

t
e
r
h
a
n
s
 

a
m
b
i
c
u
i
t
y
 

at 
this 

l
e
v
e
l
 

is 
not 

u
n
u
s
u
a
l
 

in 
the 

a
n
a
l
y
s
i
s
 

of 

A
-
r
a
y
s
 

and 
a
u
t
o
r
s
y
 

p
h
o
t
o
s
,
 

An 
e
x
p
e
r
t
 

miszht 
be 

a
b
l
e
 

to 
s
u
c
s
e
s
t
 

f
u
r
t
h
e
r
 

q
u
e
s
t
i
o
n
s
 

for 
c
o
n
s
i
d
e
r
a
t
i
o
n
.
 

For 
e
x
a
n
n
i
e
,
 

is 
the 

d
a
m
a
r
a
 

to 
the 

b
r
a
i
n
 

as 
s
h
o
w
n
 

in 
the 

c
h
o
t
o
s
 

end 
d
e
s
e
r
i
b
e
d
 

in 
the 

c
l
i
n
i
c
a
l
 

r
e
c
o
r
d
s
 

c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

a 
f
r
a
e
m
e
n
t
 

in 
the 

h
y
p
o
t
h
a
s
i
z
 

r
e
a
r
~
t
o
-
f
r
o
n
t
 

path 
~ 

that 
is, 

is 
a 

c
e
t
e
c
t
a
d
l
e
 

c
h
a
n
n
e
l
 

to 
be 

e
x
c
e
c
t
e
d
,
 

and 
wa 

one 
s
e
a
n
t
 

d
a
n
a
c
e
 

at 
the 

c
l
u
s
t
e
r
 

c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

e
n
t
r
a
n
c
e
,
 

exit, 
or 

b 

if 
one 

t
a
k
e
s
 

into 
a
c
c
o
u
n
t
 

only 
the 

c
i
r
c
u
m
s
t
a
n
c
e
s
 

of 
the 

a
u
t
o
n
s
y
 

and 
the 

relative 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 

of 
the 

autonsy 
doctors 

and 
the 

review 
canesists, 

on 

w
o
u
l
d
 

be 
d
n
e
l
i
n
e
d
 

to 
sive 

s
r
e
a
t
e
r
 

w
a
i
s
h
t
 

to 
the 

f
a
n
e
l
 

R
e
n
o
r
t
 

than 
to 

the 

r
e
v
e
r
t
s
,
 

H
o
w
e
v
e
r
,
 

both 
the 

c
i
r
c
u
m
s
t
a
n
c
e
s
 

of 
the 

i
a
n
e
l
 

K
e
v
o
r
t
 

anid 
its 

p
r
e
s
e
n
t
i
n
e
 

its 
c
o
n
c
l
u
s
i
o
n
s
 

m
a
k
e
 

it 
just 

as 
u
n
a
c
 

w
o
r
d
s
 

t
h
a
t
 

m
i
s
h
t
 

s
e
n
t
e
n
c
e
 

r
e
f
l
e
c
t
s
 

a 
c
h
o
i
c
e
 

of 
t
r
a
c
t
i
c
a
l
i
v
 

e
v
e
r
y
 

i
n
a
 

l
e
r
a
l
 

b
r
i
e
f
 

but 
h
a
r
d
l
y
 

s
u
g
r
e
s
t
s
 

an 
i
n
v
e
s
t
i
z
a
t
i
o
n
 

c
o
n
d
u
c
t
e
d
 

and 
r
e
n
o
r
t
e
d
 

an 
u
n
b
i
a
s
e
d
 

way. 
P
o
s
t
-
M
o
r
t
e
m
,
 

t
a
r
t
 

JII, 

Haroid 
deisberre,) 

A 
few 

of 
the 

strance 
things 

in 
the 

Revort 
relate 

directiv 

a 
0 

. 
i 

oo 
day 

S
o
m
e
 

. 
cries 

bee 
fh 

Pay 
wwe 

vee 
by 

a 
nye 

B
S
 

pate 
tad 

ai 
ais 

6
 

2 
: 

sac8 

ne 
a
c
c
e
p
t
a
b
l
e
 

by 

e
d



wea thansitees 
rad 

Leper 
+ 

k
e
r
 

iS 
sobbe 

rh aw 
e
t
h
e
a
t
a
a
l
 

B
o
a
r
 
wee 

t 

\ 
; 

- 

a
o
e
 

to 
the 

question 
of 

the 
direction 

and 
murber 

of 
the 

head 
shots. 

3t-is 
i
n
t
e
r
e
s
t
i
n
e
 

to 
note 

that 
the 

“inventory 
of 

m
e
t
e
r
i
a
l
 

examined" 
by 

the 
:anei 

does 
not 

includa 

CE 
5
4
3
,
 

the 
two 

f
r
a
s
n
e
n
t
s
 

d
e
s
c
r
i
b
e
d
 

a
b
o
v
e
 

w
h
i
c
h
 

w
e
r
e
 

r
e
m
o
v
e
?
 

f
r
o
m
 

the 
h
e
a
d
.
 

(2ut 
the 

i
n
v
e
n
t
o
r
y
 

does 
include 

CE 
£49, 

three 
f
r
a
g
m
e
n
t
s
 

of 
lead 

found 
on 

a 
rug 

in 
the 

P
r
é
s
i
d
e
n
t
'
s
 

car, 
a
b
o
u
t
 

w
h
i
c
h
 

the 
r
a
n
e
l
 

r
e
p
o
r
t
 

says 
n
o
t
h
i
n
e
 

at 
a
l
l
l
)
 

A 

G
e
t
a
i
l
e
d
 

e
x
a
m
i
n
a
t
i
o
n
 

of 
these 

fragnents 
might 

have 
been 

revealing. 
As 

various 

e
r
i
t
i
c
s
 

h
a
v
e
 

n
o
t
e
d
,
 

t
h
e
r
e
 

is 
no 

m
e
a
n
i
n
g
f
u
l
 

s
u
e
c
t
r
i
o
n
r
a
u
h
i
i
c
 

a
n
a
l
y
s
i
s
 

of 
the 

b
u
l
l
e
t
s
 

E
i
t
h
e
r
 

it 
was 

not 
d
o
n
e
 

or 
it 

was 
s
u
p
v
r
e
s
s
e
d
.
 

We 
h
a
v
e
 

o
n
l
y
 
m
e
a
n
i
n
g
l
e
s
s
 

s
t
a
t
e
m
e
n
t
s
 

s
u
c
h
 

as 
v
a
r
i
o
u
s
 

“
l
e
a
d
 

f
r
a
r
m
e
n
t
s
 

w
e
r
e
 

s
i
m
i
l
a
r
 

in 
c
o
m
p
o
s
i
t
i
o
n
"
 

(
5
H
6
7
)
.
 

A
l
t
h
o
u
c
h
 

this 
kind 

of 
analysis 

might 
not 

be 
able 

to 
prove 

that 
various 

fragments 

did 
come 

from 
the 

same 
bullet, 

it 
c
e
r
t
a
i
n
l
y
 

might 
orovide 

conclusive 
proof 

that 

they 
came 

from 
different 

bullets. 

(ne 
of 

the 
m
a
j
o
r
 

c
o
n
c
l
u
s
i
o
n
s
 

of 
the 

V
a
n
e
l
 

was 
p
h
r
a
s
e
d
 

v
e
r
y
 

c
a
r
e
f
u
l
l
y
.
 

T
h
e
y
 

p
r
e
s
e
n
t
e
d
 

r
e
a
s
o
n
a
b
l
y
 

p
e
r
s
u
a
s
i
v
e
 

e
v
i
d
e
n
c
e
 

t
h
a
t
 

no 
b
u
l
l
e
t
 

v
a
s
s
e
d
 

t
h
r
o
u
s
h
 

the 
left 

{Although 
there 

were 
skull 

f
r
a
c
t
u
r
e
s
 

and 
sone 

danare 
to 

the 
s
i
d
e
 

of 
the 

h
e
a
d
.
 

b
r
a
i
n
 

on 
t
h
a
t
 

side, 
as 

w
e
l
l
 

as 
d
a
m
a
g
e
 

b
e
h
i
n
d
 

the 
l
e
f
t
 

e
y
e
l
i
d
,
 

t
h
e
r
e
 

w
e
r
e
 

n
o
 

m
a
t
a
l
l
i
c
 

f
r
a
g
m
e
n
t
s
 

or 
h
o
l
e
s
 

t
h
r
o
u
r
h
 

the 
s
k
u
l
l
 

on 
that 

s
i
d
e
.
)
 

Tho 
c
o
n
e
l
u
s
i
o
n
 

was 
that 

no 
p
r
o
j
e
c
t
i
l
e
 

“
p
a
s
s
e
d
 

t
h
r
o
u
r
h
 

the 
h
e
a
d
 

in 
any 

d
i
r
e
c
t
i
o
n
 

o
t
h
e
r
 

than 
f
r
o
m
 

back 
to 

front" 
(Farge 

15). 
It 

can 
be 

argued 
that 

the 
tanel 

was 
just 

taking 
note 

of 
the 

fact 
that 

sone 
of 

the 
skull 

was 
missing, 

and 
it 

was 
not 

nvossible 
to 

rule 

oui 
fan 

entry: 
w
o
u
n
d
 

on 
t
h
o
s
e
 

r
o
r
t
i
o
n
s
 

of 
b
o
n
e
.
 

A
l
t
h
o
u
s
h
 

the 
R
e
p
o
r
t
 

does 
n
o
t
 _ 

a
d
d
r
e
s
s
 

the 
p
o
s
s
i
b
i
l
i
t
y
 

of 
w
e
 

a 
s
e
c
o
n
d
,
 

n
o
n
-
p
e
n
e
t
r
a
t
i
n
e
,
 

b
u
l
l
e
t
 

direc 
tay, 

T 

expect 
that 

this 
v
o
s
s
i
b
i
l
i
t
y
 
m
e
 

c
o
n
s
i
d
e
r
e
d
 

when 
the 

wording 
“passed 

throurh", 

rather 
than 

"entered", 
was 

used 
(twice). 

In 
other 

words, 
the 

Renort 
coes 

not 

consider 
the 

h
y
p
o
t
h
e
s
i
s
 

that 
the 

cluster 
rwautted 

from 
a 

frontal 
impact, 

.pcmmank 

and 
w
r
i
t
e
s
 

a 
c
o
n
c
l
u
s
i
o
n
 

t
h
a
t
 

does 
not 

d
e
n
y
 

t
h
a
t
 

p
o
s
s
i
b
i
l
i
t
y
.
 

It 
w
o
u
l
d
 

be 
i
n
t
e
r
e
s
t
i
n
g
 

to 
f
i
n
d
 

out 
if 

this 
h
y
r
o
t
h
e
s
i
s
 

was 
c
o
n
s
i
c
e
r
e
d
 

in 
anv 

of 
the 

:
a
n
c
i
'
s
 

d
e
l
i
b
e
r
a
t
i
o
n
s
,
 

it 
3s 

not 
at 

all 
obvious 

that 
the 

cluster 
of 

fine 
f
r
a
m
e
n
t
s
 

is 
c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

a 
s
h
o
t
 

f
r
o
m
 

the 
f
r
o
n
t
.
 

S
e
r
n
a
b
e
i
 

a
d
i
i
t
s
 

t
h
a
t
 

the 
c
l
u
s
t
e
r
 

c
o
u
l
d
 

noi 
c
o
n
s
t
i
t
u
t
e
,
 

- 
e
r
e
s
 

3 
: 

. 
yi 

§ 
. 

Pe 
S
S
 

E
e
 

the 
a 

HRB 
A
R
V
 

HH 
efit 

ente 
rt 

LRTORY 
Eos eee 

cane 

d
d
 

b
e
a
 
a
t
a
 

e
a
 

ela 
e
t
t
 

ea 
y
n
?
 

eT 
|e 

-
2
0
-
 

$n 
w
e
i
r
h
t
,
 

m
a
j
o
r
 

v
o
r
t
i
o
n
 

of 
a 

b
u
l
l
e
t
.
 

-
t
e
r
h
a
n
s
 

the 
f
r
a
g
m
e
n
t
 

e
x
i
t
 

n
o
t
e
d
 

at 

the 
too 

of 
the 

h
e
a
d
 

is 
c
o
n
s
i
s
t
e
n
t
 

w
i
t
h
 

an 
i
m
p
a
c
t
 

in 
the 

r
i
g
h
t
 

f
r
o
n
t
.
 

I 
h
a
v
e
 

no 
idea 

if 
various 

"snecial" 
bullets 

could 
account 

for 
what 

was 
observed. 

As 

noted 
auove, 

s
u
c
h
a
 

bullet 
would 

have 
to 

be 
of 

very 
high 

speed 
or 

mass 
to 

p
r
o
v
i
d
e
 

the 
—
 

b
a
c
k
w
a
r
d
s
 

i
m
p
u
l
s
e
;
 

it 
w
o
u
l
d
 

h
a
v
e
 

to 
be 

v
e
r
y
 

soft 
to 

p
r
o
d
u
c
e
 

p
r
i
m
a
r
i
l
y
 

small 
fragnents 

on 
impact. 

In 
c
o
n
n
e
c
t
i
o
n
 

with 
such 

unusual 
h
y
v
o
t
h
e
t
i
c
a
l
 

special 
bullets, 

Gary 
Schoener 

has 
pointed 

out 
that 

quite 
a 

few 
w
i
t
n
e
s
s
e
s
 

smelled 

gunpowder 
at s

t
r
e
e
t
 

level, 
which 

is 
s
u
e
g
e
s
t
i
v
e
 

of 
a 

bullet. 
c
o
n
t
a
i
n
i
n
g
 

an 

e
x
p
l
o
s
i
v
e
 

c
h
a
r
g
e
.
 

A
l
s
o
,
 

t
h
e
r
e
 

might. 
be 

some 
c
o
n
n
e
c
t
i
o
n
 

b
e
t
w
e
e
n
 

a 
s
n
e
c
i
a
l
 

b
u
l
l
e
t
 

and 
the 

"
p
r
a
y
 

b
r
o
w
n
 

r
e
c
t
a
n
g
u
l
a
r
 

s
t
r
u
c
t
u
r
e
 

m
e
a
s
u
r
i
n
g
 

a
v
p
r
o
x
i
m
a
t
e
l
y
 

12 
x 

20 
mm 

w
h
i
c
h
 

can 
be 

seen 
in 

the 
p
h
o
t
o
s
 

of 
the 

b
r
a
i
n
.
 

The 
R
e
v
i
e
w
 

t
a
n
e
l
 

said 
o
n
l
y
 

that. 

“its 
identity 

cannot 
be 

e
s
t
a
b
l
i
s
h
e
d
 

by 
The 

Fanel" 
(Page 

&), 

Until 
the 

photos 
and 

f-rays 
are 

examined 
by 

q
u
a
l
i
f
i
e
d
 

exverts 
who 

are 

s
v
e
c
i
f
i
c
a
l
l
y
 

l
o
o
k
i
n
g
 

for 
a
l
t
e
r
n
a
t
i
v
e
s
 

to’ 
the 

C
o
m
m
i
s
s
i
o
n
'
s
 

h
y
n
o
t
h
e
s
e
s
,
 

1 
can 

not 
c
o
n
s
i
d
e
r
 

the 
m
e
d
i
c
a
l
 

e
v
i
d
e
n
c
e
 

c
o
n
c
l
u
s
i
v
e
,
 

That 
is, 

I 
w
o
u
l
d
 

no* 
say 

t
h
e
r
e
 : 

5 
e
a
s
e
 

i
S
 

is 
v
e
r
s
n
a
s
i
v
e
 

e
v
i
d
e
n
c
e
 

for 
a 

shot 
from 

the 
f
r
o
n
t
,
 

but 
the 

C
o
m
m
i
s
s
:
 

h
a
r
d
l
y
 

oer 
sive 

@
i
t
he

r.
, 

As 
d
i
s
c
u
s
s
e
d
 

a
b
o
v
e
,
 

wo 
ecnnnot 

d
e
d
u
c
e
 

fro. 
the 

m
e
l
o
n
 

t
e
s
t
s
 

that 
a 

s
k
u
l
l
 

c
a
u
l
d
 

s
u
s
t
a
i
n
 

a 
r
e
c
o
i
l
 

as 
larvre 

as 
that 

o
b
s
e
r
v
e
d
 

in 
the 

Z
a
p
r
u
c
e
r
 

filn 
she 

mde 
sermssxmm 

w
h
e
n
 

s
t
r
u
c
k
 

by 
the 

b
u
l
l
e
t
 

a
l
l
e
z
e
d
l
y
 

used; 
that 

is, 
one 

can 
think 

of 
vemmmek 

several 
things 

that 
might 

make 
this 

r
e
c
o
i
l
 

i
m
p
o
s
s
i
b
l
e
,
 

but 
oney, 

h
a
t
e
 

not 
b
e
e
n
 

t
e
s
t
e
d
 

one 
w
a
y
 

or 
the 

o
t
h
e
r
,
 

Thus, 

it 
would 

be 
premature 

to 
conclude 

that 
the 

jet 
effect 

h
y
p
o
t
h
e
s
i
s
 

can 
a
d
e
q
u
a
t
e
l
y
 

‘
r
e
c
o
n
c
i
l
e
 

the 
observe? 

facts 
with 

a 
single 

rear 
shot., 

(My 
original 

draft 
renort 

c
e
r
t
a
i
n
l
y
 

gave 
t
h
a
t
 

e
r
r
o
n
e
o
u
s
 

i
m
p
r
e
s
s
i
o
n
.
)
 

‘Tha 
jet 

e
f
f
e
c
t
 

h
y
v
o
t
h
e
s
i
s
 

d
o
e
s
,
 

J 

t
h
i
n
k
,
 
e
e
 

a
r
c
u
m
e
n
t
 

a
g
a
i
n
s
t
 

the 
C
o
m
m
i
s
s
i
o
n
'
s
 

v
e
r
s
i
o
n
 

of 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
 

that 
I 

had 
c
o
n
s
i
d
e
r
e
d
 

s
i
m
p
l
e
,
 

d
i
r
e
c
t
,
 

and 
v
e
r
s
u
a
s
i
v
e
.
 

(
L
e
s
v
i
t
e
 

my 
b
i
a
s
e
s
 

in 
the 

o
t
h
e
r
 

d
i
r
e
c
t
i
o
n
,
 

1 
h
a
v
e
 

a 
h
u
n
c
h
 

that 
a 

s
i
n
c
l
e
 

r
e
a
r
 

shot. 
w
i
t
h
 

a 
jet 

e
f
f
e
c
t
 

w
i
l
l
 

, 
3 

turn 
out 

to 
he 

t
h
e
'
c
o
r
r
e
c
t
 

e
x
p
l
a
n
a
t
i
o
n
,
 

but 
J 

w
o
u
l
d
 

c
e
r
t
a
i
n
l
y
 

not 
w
a
n
t
 

to 
p
r
e
s
e
n
t
 

this 
o
p
i
n
i
o
n
 

as 
a 

d
i
r
e
c
t
 

l
o
v
i
c
a
l
 

c
o
n
s
e
q
u
e
n
c
e
 

of 
the 

m
e
l
o
n
 

t
e
s
t
s
.
)
 

Bad 

je 
3.8 

ie 
A 

fi 
e 

c
e
e
 

= 
e
e
s
 

coy 
oe 

ON, 
e
e
e
 
e
y



A
t
o
a
n
d
t
x
=
 

PHS 
A
N
A
L
Y
S
I
S
 
O
F
 

fats 
s
o
-
c
a
l
l
e
d
 

“diecle 

d
r
a
f
t
 

r
e
p
o
r
t
 

on 
the 

h
e
a
d
 
motio 

A
l
v
a
r
e
z
’
 

o
r
i
g
i
n
a
l
 

i
n
t
e
r
e
s
t
 

in 
the 

as 
s
a
s
s
i
n
e
t
i
o
n
,
 

and 
in 

a 
lish 

of 
e
v
i
d
e
n
c
e
 

e
u
r
r
e
s
t
i
n
e
 

an 
e
a
r
i
y
 

shot, 
2 

w
a
n
t
 

to 
s
u
m
m
a
r
i
z
e
 

inis 
t
h
e
o
r
y
 

and 
o
n
t
i
i
n
e
 

my 
own 

o
p
i
n
i
o
n
 

on 
w
h
a
t
 

has 
anz 

has 
not 

b
e
e
n
 

e
s
t
a
b
l
i
s
h
e
d
,
 

CSS 
anc 

A
l
v
a
r
e
z
 

a
r
r
u
e
d
 

that 
Z
a
v
r
u
c
e
r
 

r
e
a
c
t
e
d
 

to 
the 

s
h
o
t
s
 

w
i
t
h
 

i
n
v
o
l
u
n
t
a
r
y
 

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

of 
the 

camera, 
at 

a 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 

frequency; 
that 

these 
o
s
c
i
l
l
a
t
i
o
n
s
 

p
r
o
d
u
c
e
d
 

c
h
a
n
s
e
s
 

in 
the 

v
a
t
t
e
r
n
 

of 
b
l
u
r
r
i
n
e
 

in 
s
u
c
c
e
s
s
i
v
e
 

f
r
a
m
e
s
,
 

w
h
i
c
h
 

c
o
u
l
d
 

be 
m
e
a
s
u
r
e
d
;
 

a
n
d
 

t
h
a
t
 

a
n
a
l
y
s
i
s
 

of 
t
h
e
s
e
 

b
l
u
r
r
i
n
g
 
p
a
t
t
e
r
n
s
 

s
h
o
w
s
 

that 
t
h
r
e
e
 

and. 

o
n
l
y
 

t
h
r
e
e
 

s
h
o
t
s
 

w
e
r
e
 

f
i
r
e
d
,
 

, 

S
i
n
c
e
 

CBS 
c
o
m
p
l
e
t
e
l
y
 

m
i
s
r
e
p
r
e
s
e
n
t
e
d
 

the 
b
a
s
i
c
 

a
r
g
u
m
e
n
t
 

v
o
r
e
s
e
n
t
e
d
 

to 
it 

bv 
Alvarez, 

I 
will 

detail 
it 

here. 
Blurring 

of 
vart 

or 
all 

of 
a 

sinevle 
frame 

is 
not 

e
v
i
d
e
n
c
e
 

of 
a 

s
h
o
t
.
 

The 
size 

of 
the 

inajre 
of 

s
m
a
l
l
 

b
r
i
s
h
t
 

n
o
i
n
t
 
e
e
n
s
 

the 
derree 

of 
blurring) 

is 
v
r
o
p
o
r
t
i
o
n
a
l
 

to 
the 

aniular 
v
e
l
o
c
i
t
y
 

of 
the 

point 

r
e
l
a
t
i
v
e
 

to 
the 

c
a
m
e
r
a
.
 

lf 
Z
a
v
r
u
d
e
r
 

w
e
r
e
 

v
a
n
n
i
n
g
 

his 
c
a
n
o
r
a
 

e
x
a
c
t
l
y
 

w
i
t
h
 

the 

ear, 
the 

h
i
z
h
l
i
c
h
t
s
 

on 
the 

car 
w
o
u
l
d
 

be 
b
l
u
r
r
e
d
,
 

but 
t
h
o
s
e
 

in 
the 

s
t
a
t
i
o
n
a
r
y
 

G
a
e
i
e
n
a
n
e
 

w
o
u
l
d
 

be. 
B
u
S
E
O
s
®
 

a 
shot 

s
t
a
r
t
s
 

lef f
t
-
r
i
c
h
t
 

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

of 
the 

c
a
n
e
r
a
.
 

As 
the 

c
a
m
e
r
a
 

swinrss 
to 

the 
l
e
f
t
,
 

the 
v
a
n
n
i
n
g
 
m
o
t
i
o
n
 

is 
in 

e
f
f
e
c
t
 

c
a
n
c
e
l
l
e
d
 

out 

if 
the 

c
a
m
e
r
a
 

is 
s
t
a
t
i
o
n
a
r
y
 

w
h
e
n
 

a 
f
r
a
m
e
 

is 
e
x
v
o
s
e
d
,
 

the 
b
a
c
k
e
r
o
u
n
d
 

will 
not 

be 

b
l
u
r
r
e
d
 

but 
the 

car 
w
i
l
l
 

be, 

This 
is 

really 
just 

a 
vroblem 

in 
classical 

(
G
a
l
l
i
l
e
a
n
)
 

relativity. 
To 

s
t
u
d
y
 

the 
t
o
r
q
u
e
s
 

(
f
o
r
c
e
s
)
 

that 
are 

v
r
o
d
u
c
i
n
g
 

the 
o
s
c
i
l
l
a
t
i
o
n
,
 

one 
w
a
n
t
s
 

to 

l
o
o
k
 

at 
the 

a
n
m
u
l
a
r
 

a
c
c
e
l
e
r
a
t
i
o
n
 

(
w
h
i
c
h
 

is 
v
r
o
n
v
o
r
t
i
o
n
a
l
 

to 
the 

t
o
r
q
u
e
)
.
 

This 

a
c
c
e
l
e
r
a
t
i
o
n
 

(rate 
of 

chanre 
of 

velocity) 
is 

v
r
o
v
o
r
t
i
o
n
a
l
 

to 
the 

chanve 
in 

the 

l
e
n
g
t
h
 

of 
b
l
u
r
s
 

in 
s
u
c
c
e
s
s
i
v
e
 

f
r
a
m
e
s
.
 

fhe 
e
s
s
e
n
t
i
a
l
l
y
 

c
o
n
s
t
a
n
t
 

a
n
s
u
l
a
r
 

v
e
l
o
c
i
t
y
 

of 
the 

car 
c
a
n
c
e
l
s
 

out 
w
h
e
n
 

this 
d
i
f
f
e
r
e
n
c
e
 

is 
t
a
k
e
n
,
 

A 
simple 

n
u
m
e
r
i
c
a
l
 

example 
may 

make 
this 

clear. 
Supvnose 

that 
the 

car 
an: 

the 
c
a
m
e
r
a
 

are 
b
o
t
h
 

g
o
i
n
g
 

to 
the 

r
i
z
h
t
 

w
i
t
h
 

a 
c
o
n
s
t
a
n
t
 

a
n
g
u
l
a
r
 

v
e
l
o
c
i
t
y
 

of 
2 

3 A Ne nome wwe 
‘ 

Uh 
e
e
 

p
e
 

© 
a 

Lon 
of 

dhis 
sinooth 

oa 
ire, 

tion 
of 

2 

d
e
s
r
e
e
s
 

ver 
f
r
a
n
e
 

gm 
per 

f
r
a
n
e
 

that 
is, 

the 
v
e
l
o
c
i
t
y
 

cue 
to 

the 
o
s
c
i
l
l
a
t
i
o
n
 

is 
(
a
s
s
u
m
e
 

it 
c
t
a
r
t
s
 

a
f
t
e
r
 

/} 
f
r
a
m
e
s
 

Jo 
not 

r
e
v
r
e
s
e
n
t
 

a 
s
i
n
u
s
o
i
d
a
l
 

o
s
c
i
l
l
e
 

Pai) 
the 

two 
v
e
l
o
c
i
t
i
e
s
,
 

one 
f
i
n
d
s
 

a 
net 

v
e
l
o
c
i
t
y
 

of 
2
4
2
4
2
 
,
2
,
0
,
4
,
2
,
0
,
2
,
 

4
.
5
0
,
 

A 
nat 

v
e
l
o
c
i
t
y
 

of 
2 

m
e
a
n
s
 

that 
the 

b
a
c
k
g
r
o
u
n
d
 

is 
b
l
u
r
r
e
d
 

but 
the 

car 
is 

not; 
0 

m
e
a
n
s
 

that 
the 

car 
is 

b
l
u
r
r
e
d
 

but 
the 

h
a
c
k
r
r
o
u
n
d
 

is 
not; 

4 
m
e
a
n
s
 

both 
ere 

b
l
u
r
r
e
d
,
 

The 
a
c
t
u
a
l
 

s
i
t
u
a
t
i
o
n
 

is 
m
o
r
e
 

c
o
m
p
l
i
c
a
t
e
d
 

than 
this 

s
i
m
p
l
i
f
i
e
d
 

e
x
a
n
v
l
e
 

s
u
r
c
e
s
t
s
 

(@.%., 
m
o
t
i
o
n
 

in 
all 

t
h
r
e
e
 

d
i
r
e
c
t
i
o
n
s
 

may 
be 

p
r
e
s
e
n
t
)
.
 

it 
is 

c
l
e
a
r
,
 

h
o
w
e
v
e
r
,
 

that 
to 

m
e
a
s
u
r
e
 

the 
f
o
r
c
e
s
 

e
x
e
r
t
e
d
 

by 
Z
a
r
r
u
d
e
r
 

on 
the 

c
a
n
e
r
a
,
 

one 
may 

‘
m
e
a
s
u
r
e
 

the 
c
h
a
n
g
e
 

in 
the 

b
l
u
r
r
i
n
g
 

of 
h
i
g
h
l
i
g
h
t
s
 

in 
v
a
r
i
o
u
s
 

f
r
a
m
e
s
.
 

Ur. 
Alvarez 

thourht 
of 

this 
analysis 

in 
November 

1966, 
and 

made 
some 

m
e
a
s
u
r
e
m
e
n
t
s
 

on 
the 

f
r
a
m
e
s
 

in 
Life 

and 
V
o
l
u
m
e
 

12, 
He 

b
r
o
u
r
h
t
 

this 
m
a
t
t
e
r
 

to 

the 
a
t
t
e
n
t
i
o
n
 of 

p
e
o
p
l
e
 

he 
k
n
e
w
 

at 
C
H
S
 

and 
s
u
g
g
e
s
t
e
d
 

t
h
a
t
 

t
h
e
y
 

h
a
v
e
 

the 
w
o
r
k
 

. 
‘
c
o
n
f
i
r
m
e
d
 

by 
an 

i
n
d
e
p
e
n
d
e
n
t
:
 

s
c
i
e
n
t
i
s
t
.
 

(C35 
s
d
é
l
e
c
t
e
d
 

Dr. 
C
h
a
r
l
e
s
 

w
r
e
k
o
f
f
 

of 

B.S. 
& 

G. 
) 

Even 
at 

that 
e
a
r
l
y
 

s
t
a
v
e
 

of 
the 

a
n
a
l
y
s
i
s
,
 

A
l
v
a
r
e
z
 

n
o
t
e
d
 

an 

o
s
c
i
l
l
a
t
i
o
n
 

s
t
a
r
t
i
n
g
 

a
r
o
u
n
d
 

f
r
a
m
e
 

1°0. 
CBS 

r
e
l
i
e
d
 

h
e
a
v
i
 
ly 

on 
this 

as 
e
v
i
d
e
n
c
e
 

a 

for 
an 

carly 
shot. 

Without 
getting 

into 
a 

detailed 
critique 

of 
CBS's 

work, 
] 

w
o
u
l
d
 

a
e
e
a
p
t
 

this 
as 

c
r
o
b
a
t
i
v
e
 

e
v
i
d
e
n
c
e
 

of 
such 

a 
shot. 

I 
feel 

t
h
a
t
 

t
h
e
r
e
 

is 

a 
creat 

deal 
of 

evidence 
which 

suggests 
an 

early 
shot, 

such 
as 

the 
reaction 

of 

hrs. 
K
e
n
n
e
d
y
 

and 
o
t
h
e
r
 

w
i
t
n
e
s
s
e
s
 

in 
the 

Z
a
p
r
u
d
e
r
 

film. 
S
o
m
e
 

c
r
i
t
i
c
s
 

s
u
r
r
e
s
t
 

that 
th 

e 
e
a
r
l
y
 

shot 
hit 

K
e
n
n
e
d
y
.
 

As 
e
v
i
d
e
n
c
e
 

for 
an 

e
a
r
l
y
 

shot, 
the 

d
e
t
a
i
l
e
d
 

asuremont 
of 

the 
a
c
c
e
l
e
r
a
t
i
o
n
 

by 
C
S
 

and 
Alvarez 

does 
not 

allow 
one 

to 
make 

a e
i
t
 

ep 
e
s
 

than 
does 

the 
simple 

o
b
s
e
r
v
a
t
i
o
n
 

that 
there 

is 
suddenly 

a 
lot 

of 
b
l
u
r
r
i
n
g
 

in 
the 

f
i
l
a
.
 

This 
o
b
s
e
r
v
a
t
i
o
n
 

was 
m
a
d
e
 

in 
one 

of 
the 

fir 

b
o
o
k
s
 

on 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
,
 

H
a
r
o
l
d
 

w
W
e
i
s
b
e
r
r
 
n
o
t
e
d
 

(wh 
itewash, 

paces 
&7~!5) 

tiat 
the 

film 
b
e
c
o
m
e
s
 

s
u
d
d
e
n
l
y
 
fuzzy 

at 
f
r
a
m
e
 

190, 
and 

a
t
t
r
i
b
u
t
e
d
 

this 
to 

m
o
t
i
o
n
 

ot 
the 

c
a
n
e
r
a
 

r
e
s
u
l
t
i
n
g
 

f
r
o
m
 

Z
a
v
r
u
d
e
r
'
s
 

e
m
o
t
i
o
n
a
l
 

r
e
a
c
t
i
o
n
 

to 
w
h
a
t
 

he 

hai 
seen. 

Weishbere 
algo 

pointed 
out 

that 
Zaoruder 

t
e
s
t
i
f
i
e
d
 

(72751) 
that 

he 

A
i
s
 
B
e
n
 



boy 
* 

bn 
ne S

N
R
 

eee 
tendo 

tiee 

<AF- 

h
e
a
r
d
 

tne 
f
i
r
s
t
 

shot 
and 

saw 
the 

r
r
e
s
i
d
e
n
t
 

lean 
over 

and 
«rab 

h
i
m
s
e
l
f
,
 

w
h
i
c
 

sugsests 
that 

the 
shot 

came 
well 

before 
the 

tresident 
d
i
s
a
n
n
e
a
r
o
d
 

from 

Z
a
r
r
u
c
e
r
'
s
 

view 
about 

frame 
210, 

(
I
n
c
i
d
e
n
t
a
l
l
y
,
 

this 
b
o
o
k
 

had 
b
e
e
n
 

m
a
d
e
 

a
v
a
i
l
a
b
l
e
 

to 
CSS 

w
h
i
l
e
 

t
h
e
y
 

w
e
r
e
 

y 

w
o
r
k
i
n
g
 

on 
t
h
e
i
r
 

r
e
v
o
r
t
.
 

T
h
o
m
p
s
o
n
 

n
o
t
e
s
 

that 
an 

a
n
a
l
y
s
i
s
 

a
l
o
n
s
 

the 
same 

l
i
n
e
s
 

: 
Ran 

wt 
é 

s
a
e
 

8 
Aig 

I 
mos. 

ay 
as 

A
i
v
a
r
e
z
'
 

was 
c
o
n
s
i
d
e
r
e
d
 

and 
r
e
j
e
c
t
e
c
 

as 
p
r
o
b
a
b
l
y
 

i
n
c
o
n
c
l
u
s
i
v
e
 

by 
Life 

in 

N
o
v
e
m
b
e
r
 

1°86, 
H
o
w
e
v
e
r
,
 

A
l
v
a
r
e
z
’
 

w
o
r
k
 

was 
c
o
m
p
l
e
t
e
l
y
 

i
n
d
e
v
e
n
d
e
n
t
.
 

U
n
t
i
l
 

it 

was 
t
e
l
e
v
i
s
e
d
 

1 
did 

not 
e
v
e
n
 

k
n
o
w
 

that 
he 

was 
d
o
i
n
g
 

such 
a 

a
t
n
a
y
,
)
 

The 
main 

argument 
about 

this 
"Jincle 

theory" 
is 

not 
about 

the 
vrobative 

e
v
i
d
e
n
c
e
 

for 
an 

e
a
r
l
y
 

shot, 
out 

a
b
o
u
t
 

the 
c
l
a
i
m
 

that 
it 

can 
p
r
o
v
e
 

that 
t
h
e
r
e
 

w
e
r
e
 

t
h
r
e
e
 

and 
o
n
l
y
 

t
h
r
e
e
 

shots, 
If 

the 
f
i
l
m
 

is 
a 

s
e
n
s
i
t
i
v
e
 

e
n
o
v
c
h
 

i
n
d
i
r
e
c
t
,
 

record 
of 

shock 
waves, 

it 
could 

provide 
an 

accurate 
count 

of 
the 

number 
of 

p
h
a
t
e
.
 

2
e
f
o
r
e
 

c
o
m
i
n
z
 

to 
such 

a 
c
o
n
c
l
u
s
i
o
n
,
 

as 
CSS 

did, 
I 

t
h
i
n
k
 

it 
is 

n
e
c
o
s
s
a
r
y
 

to 

consider 
all 

of 
the 

f
o
l
i
o
w
i
n
g
 

questions: 

(A) 
Is 

the 
o
s
c
i
l
l
a
t
i
o
n
 

seen 
on 

the 
film 

c
h
a
r
a
c
t
e
r
i
s
t
i
c
 

of 
the 

reaction 

to 
a 

shoti 

(33) 
To 

w
h
a
t
 

e
x
t
e
n
t
 

can 
o
t
h
e
r
 

e
f
f
e
c
t
s
 

s
r
o
d
u
e
e
 

s
i
m
i
l
a
r
 

o
s
c
i
l
l
a
t
i
o
n
s
?
 

(1) 
w
h
a
t
 

is 
the 

“
n
o
i
s
e
 

l
e
v
e
l
”
 

- 
that 

is, 
if 

an 
u
n
d
i
s
t
u
r
b
e
d
 

v
e
r
s
o
n
 

h
o
l
d
s
 

a
c
a
m
e
r
a
 

"steady', 
how 

much 
a
c
c
e
l
e
r
a
t
i
o
n
 

is 
m
e
a
s
u
r
e
d
 

by 
the 

technique 
of 

; 

a
s
s
o
c
i
a
t
s
a
d
 

san 
e
x
a
m
i
n
i
n
g
 

b
l
u
r
s
?
 

How 
o
f
t
e
n
,
 

if 
at 

a:], 
does 

the 
o
s
c
i
l
l
a
t
o
r
y
 

p
a
t
t
e
r
 

with 
a 

shot 
occur 

if 
there 

is 
no 

disturbance? 

(2) 
Do 

i
q
e
e
r
t
e
c
t
i
o
n
s
 

in 
the 

camera 
m
e
c
h
a
n
i
s
n
 

produce 
ameumaumé 

blurring? 

Thorivson 
said 

(rase 
293) 

that 
the 

exverts 
at 

iife 
felt 

that 
some 

blurs 
were 

so 
caused.) 

(3) 
(Beas 

a 
c
o
n
s
c
i
o
u
s
 

r
e
a
c
t
i
o
n
 

(
e
.
c
.
,
 

a 
s
m
a
l
l
 

c
h
a
n
r
e
 

in 
the 

v
a
n
n
i
n
c
)
 

.or 
a 

small 
d
i
s
t
u
r
b
a
n
c
e
 

(crowd 
noises, 

ete.) 
eROnues 

a. 
rewotion 

like 
that 

o
f
 a 

shot? 

(¢} 
U
n
c
e
r
 

w
h
a
t
 

c
o
n
d
i
t
i
o
n
s
 

w
i
l
l
 

@ 
eshot 

not 
be 

r
e
c
o
r
d
e
d
 

by 
t
h
i
s
 

m
e
t
h
o
d
?
 

(1) 
WAlL 

a 
shot 

with 
a 

weak 
sound 

at 
veneuder 

4 
location 

nroduce 
a 

r
e
c
o
m
i
z
a
b
l
e
 

signal?’ 
(
T
h
i
s
 

is 
i
m
v
o
r
t
a
n
t
 

if 
one 

w
a
n
t
s
 

to 
r
u
l
e
 

out, 
say, 

a 
shot 

nae 

. ae 

* <6 
ee 

, 

pb 
e
g
e
b
e
e
e
 

ae 
. 

ww 
hme 

A 
- 

> 
s
t
a
r
t
i
n
g
 

T
e
 

e
e
:
 

thee 
c
a
s
a
 

MPD 
et 

nwield a 
wn Orthe 

9: 
pnattein 

C
e
r
t
s
 

nig 
eub 

9 
pe 

Nd 
& 

a
r
y
 

oy 

fron 
the 

PSob 
that 

w
e
n
t
c
o
w
i
l
d
.
)
 

c
o
u
l
d
 

a 
chol 

from 
a 

w
e
a
p
o
n
 

o
t
h
e
r
 

than 
an 

o
r
d
i
n
a
r
y
 

r
i
f
l
e
,
 

BE 
one 

W
i
t
h
 

a 
"
s
i
l
e
n
c
e
r
"
,
 

m
u
f
f
l
e
 

a 
shot 

e
n
o
u
z
h
 

to 
p
r
o
d
u
c
e
 

no 
m
e
a
s
u
r
c
a
b
l
e
 

reaction?’ 

(2) 
terhans 

the 
most 

important 
question: 

what 
is 

the 
"resolution 

time" 

of 
this 

m
e
t
h
o
d
 

of 
d
e
t
e
c
t
i
n
g
 

s
h
o
t
s
’
 

That 
is, 

w
h
a
t
 

is 
the 

m
i
n
i
m
u
m
 

s
e
n
a
r
a
t
i
o
n
 

time 
for 

two 
c
l
o
s
e
l
y
+
s
p
a
c
e
d
 

shots 
that 

will 
still 

be 
r
e
c
o
r
d
e
d
 

as 
distinct? 

There 

are 
two 

different 
aspects 

to 
this 

problem: 

_(a) 
Does 

the 
n
o
u
r
o
m
u
s
c
u
l
a
r
 

r
e
a
c
t
i
o
n
 

w
h
i
c
h
 

t
r
i
g
s
e
r
s
 

the 
o
s
c
i
l
l
a
t
i
o
n
s
 

have 
a 
n
o
n
-
n
e
l
i
g
i
b
l
e
 

"dead 
time"? 

rerhaps 
only 

the 
f
i
r
s
t
 of 

a 
series 

of 
closely 

spaced 
shots 

will 
cause 

jiegling, 
with 

s
u
b
s
e
q
u
e
n
t
 

ones 
not 

t
r
i
g
e
e
r
i
n
g
 

a 
new 

r
e
a
c
t
i
o
n
,
 

If 
a 

new 
o
s
c
i
l
l
a
t
i
o
n
 

is 
started 

while 

can 
it 

be 
d
e
t
e
c
t
e
d
 

w
i
t
h
 

m
e
a
s
u
r
e
m
e
n
t
s
 

of 
w
h
a
t
e
v
e
r
 

p
r
e
c
i
s
i
o
n
 

is 
a
v
a
i
l
a
b
l
e
,
 

or 
w
i
l
l
 

it 
just 

look 
like 

an 
extension 

of 
the 

previous 
o
s
c
i
l
l
a
t
i
o
n
s
,
 

with 
no 

d
i
s
c
e
r
n
i
b
l
e
 

nN 

§ 
ye. 
be} 
=e 
~ 

T
h
e
r
e
 

is 
no 

d
o
u
b
t
 

that 
each 

of 
t
h
e
s
e
 

two 
i
m
v
e
r
f
e
c
t
i
o
n
s
 

in 
the 

m
e
t
h
o
d
 

coes 

m
a
k
e
 

some 
c
o
n
t
r
i
b
u
t
i
o
n
 

to 
the 

r
e
s
o
l
u
t
i
o
n
 

time. 
(I 

h
a
v
e
 

not 
t
r
i
e
d
 

to 
c
a
l
c
u
l
a
t
e
 

what 
these 

times 
might 

be,)tme 
This 

is 
not 

just 
a 

minor 
quibble, 

since 
the 

o
b
s
e
r
v
e
d
 

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

w
h
i
c
h
 

h
a
v
e
 

b
e
e
n
 

a
t
t
r
i
b
u
t
e
d
 

to 
s
h
o
t
s
 

e
x
t
e
n
d
 

o
v
e
r
 

a 
l
a
r
r
e
 

time 
- 

on 
the 

o
r
d
e
r
 

of 
a 

s
e
c
o
n
d
.
 

If 
a 

nair 
of 

s
h
o
t
s
 

a 
s
e
c
o
n
d
 

a
p
a
r
t
 

w
o
u
l
d
 

te 

m
i
s
s
e
d
 

by 
this 

m
e
t
h
o
d
,
 

t
h
e
r
e
 

is 
no 

w
a
y
 

of 
c
l
a
i
m
i
n
g
 

t
h
a
t
 

t
h
e
r
e
 

w
e
r
e
 

only 
a 

c
e
r
t
a
i
n
 

n
u
n
b
e
r
 

of 
s
h
o
t
s
.
 

Alvarez 
and 

Ci3 
did 

consider 
voint 

(A) 
a
d
é
q
u
a
t
e
l
y
,
 1 

think, 
Tests 

were 

m
a
d
e
 

ty 
f
i
r
i
n
g
 

s
h
o
t
s
 

n
e
a
r
 

c
a
m
e
r
a
m
e
n
 

who 
w
e
r
e
 

told 
to 

h
o
l
d
 
s
t
e
a
d
y
.
 as 

t
h
e
y
 

w
e
r
e
 

f
i
l
m
i
n
g
.
 

A
l
t
h
o
u
r
h
 

this 
test 

did 
not 

r
e
p
r
o
d
u
c
e
 

the 
c
o
n
d
i
t
i
o
n
s
 

of 
the 

a
s
s
a
s
s
i
n
a
t
i
o
n
,
 

it 
was 

c
l
o
s
e
 

e
n
o
u
s
h
,
 

A
l
s
o
,
 

A
i
v
a
r
e
z
 

n
o
t
e
d
 

the 
v
a
t
t
e
r
n
 

of 
b
l
u
r
r
i
n
g
 

a
f
t
e
r
 

f
r
a
m
e
 

313, 

a
h
e
n
e
 

t
h
e
r
e
 

c
e
r
t
a
i
n
l
y
 

was 
a 

shot, 
and 

saw 
a 

r
e
n
e
r
a
l
 

s
i
m
i
l
a
r
i
t
y
 

to 
t
h
e
'
t
w
o
 

o
t
h
o
r
 

rattlerns 
which 

he 
a
t
t
r
i
b
u
t
e
d
 

to 
shots. 

° 
This 

justifies 
the 

c
o
n
c
l
u
s
i
o
n
 

that 
tre 

film 
strongly‘ 

surfests 
an 

early 
shot. 



=(\c= 

As 
tar 

as 
1 

know, 
C8S 

did 
not 

do 
any 

s
e
p
a
r
a
t
e
 

f
e
s
t
s
 

on 
v
o
i
n
t
 

(3). 
Shey 

$ 

did 
e
x
a
m
i
n
e
 

the 
v
e
r
y
 

e
a
r
l
y
 

f
r
a
n
e
s
 

of 
tre 

film, 
f
r
o
m
 

w
h
i
e
h
 

a 

be 
e
s
t
i
m
a
t
e
d
.
 

H
o
w
e
v
e
r
,
 

I 
feel 

that 
the 

a
r
c
u
m
e
n
t
s
 

w
h
i
c
h
 

CoS 
used 

to 
d
i
g
s
t
i
n
e
v
i
s
h
 

, 

the 
t
h
r
e
e
 

a
i
l
e
s
e
d
 

s
h
o
t
s
 

from 
o
t
h
e
r
 

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

do 
not 

s
t
a
n
d
 

un, 

Cn 
the 

b
r
o
a
d
c
a
s
t
 

CSS 
r
e
v
o
r
t
,
.
u
y
c
k
o
f
*
 

a
l
m
o
s
t
 

s
a
i
d
 

that 
the 

c
h
a
r
a
c
t
e
r
i
s
t
i
c
 

dlurrine 
vattern 

occurs 
onl; 

three 
times: 

R
A
T
H
E
R
:
 

«+. 
Now, 

how 
m
a
n
y
 

t
i
m
e
s
 

does 
t
h
a
t
 

o
c
c
u
r
 

in 
this 

t
e
n
-
s
e
c
o
n
d
 

s
t
r
e
t
c
h
 

of 
& 

mm 
f
i
l
m
?
 

W
I
C
K
C
F
R
:
 

Now, 
that 

- 
that 

o
c
c
u
r
s
 

s
e
v
e
r
a
l
 
t
i
m
e
s
,
 as 

wa'’ve 
r
e
p
r
e
s
e
n
t
e
d
 

un 
h
e
r
e
 

on 
the 

- 
on 

this 
film 

on 
the 

w
a
l
l
.
 

it 
o
c
c
u
r
s
 

at 
f
r
a
m
e
 

1/9, 
it 

o
c
c
u
r
s
 : 

a
n
a
i
n
 

at 
f
r
a
m
e
 

227, 
F
r
a
m
e
 

227 
was 

the 
n
e
x
t
 

e
v
i
c
e
n
c
e
 

t
h
a
t
 

I 
had 

of 
Yr, 

. 
Z
a
c
r
u
d
e
r
 

m
o
v
i
n
g
 

his 
c
a
n
e
r
a
,
 

And 
it 

o
c
c
u
r
s
 

at 
f
r
a
m
e
 

3
i
L
.
.
.
.
 

(
v
h
i
t
e
,
 

pn, 
22°) 

w
h
i
t
e
'
s
 

t
e
x
t
 

(op. 
7
5
-
6
)
 

m
a
k
e
s
 

c
l
e
a
r
 

that 
A
n
e
n
e
 

w
o
r
e
 

o
t
h
e
r
 

c
a
n
c
i
c
a
t
e
s
 

for 
s
h
o
t
s
 

ory 
W
y
e
x
o
f
f
,
 

m
e
a
n
w
h
i
l
e
,
 

r
e
p
o
r
t
e
d
 

that 
he 

had 
f
o
u
n
d
 
similar 

s
t
r
e
a
k
i
n
g
 
[
t
o
 

that 
on 

the 
test 

film 7
 

at 
three 

voints 
of 

the 
Zapruder 

film 
ag frames 

190, 
227, 

and 
312% f

 
and 

o
t
h
e
r
 

s
t
r
e
a
k
i
n
e
,
 

far 
less 

m
a
r
k
e
d
 

and 
e
a
s
i
l
y
 

d
i
s
t
i
n
v
u
i
s
h
a
b
l
e
 

from 
the 

orincival 
streaking, 

in 
two, 

other 
‘places 

on 
the 

film, 

I 
h
a
v
e
 

n
e
v
e
r
 

seen 
W
y
c
k
o
f
f
'
s
 

a
c
t
u
a
l
 

m
e
a
s
u
r
e
m
e
n
t
s
,
 

and 
am 

u
n
w
i
l
l
i
n
g
 

to 
s
i
m
p
l
y
 

a
c
c
e
p
t
 

his 
jucsment, 

as 
reported 

by 
White, 

as 
to 

which 
stredcing 

was 
“
o
r
i
n
c
i
n
a
l
,
”
 

Tha 

p
r
o
b
l
e
n
 

C.S 
set 

for 
i
t
s
e
l
f
 

was 
not 

to 
i
d
e
n
t
i
f
y
 

s
h
o
t
s
,
 

k
n
o
w
i
n
e
 

that 
there 

w
o
r
e
 

t
h
r
e
a
,
 

tut 
to 

try 
to 

d
a
t
l
e
r
m
i
n
e
 

how 
m
a
n
y
 

t
h
e
r
e
 

w
o
r
d
.
 

w
h
i
t
e
 

v
r
o
v
i
d
e
s
 

soma 
-
f
u
r
t
h
e
r
 

a
n
a
l
y
s
i
s
 

of 
the 

two 
"
n
o
n
-
s
h
o
t
s
"
~
 

fhe 
two 

m
i
n
o
r
 

d
i
s
t
u
r
b
a
n
c
e
s
 

a
l
s
o
 

i
n
c
l
u
d
e
d
 

one 
n
o
i
n
t
 

of 
i
n
t
e
r
e
s
t
.
 

They 
wer 

r
e
p
r
e
s
e
n
t
e
d
 

on 
a 

c
h
a
r
t
 

d
r
a
w
n
 

by 
Mr. 

v
e
k
o
f
f
 

as 
he 

v
r
o
c
e
e
c
e
d
 

with 
his 

t
e
s
t
s
,
 

Ti 
m
a
y
 

be 
seen 

that 
the 

d
i
s
t
u
r
b
a
n
c
e
s
 

at 
two 

v
a
r
t
i
c
u
l
a
r
 

fr 
l
e
s
s
 
n
o
t
i
c
e
a
b
l
e
,
 

in 
t
e
r
m
s
 

of 
the 

l
e
n
r
t
h
 

and 
d
u
r
a
t
i
o
n
 

of 
the 

s
t
r
e
a
k
 
w
f
 

i 
Py 
a
r
a
 

c
o
n
'
t
 

h
a
v
e
 

this 
c
h
a
r
t
.
 

/ 
ine 

ne 
v
r
o
v
i
d
e
s
 

n
o
t
h
i
n
g
s
 

f
u
r
t
r
e
r
 

than 
its 

own 
m
a
t
e
 

e
v
i
d
a
n
c
e
,
 

Sut 
o
t
h
e
r
 

“ne 
s
h
o
w
s
 

a 
s
l
i
s
h
t
,
 

a
l
m
o
s
t
 

i
r
m
e
r
c
e
n
t
i
b
l
e
 

s
l
o
w
i
n
:
 

down 
of 

the 
ir p

u
s
d
t
i
a
n
t
 

"s 
c
a
r
y
 

f
o
l
l
o
w
e
d
 

a
l
m
o
s
t
 

i
m
m
e
d
i
a
t
e
l
y
 

by 
r
e
s
u
m
n
t
i
o
n
 

of 
its 

n
o
r
m
a
l
 

v
a
r
a
d
e
 

s
v
e
e
d
.
 

P
r
o
f
e
s
s
o
r
 

A
l
v
a
r
e
z
 

h
y
n
o
t
h
e
s
i
z
e
s
 

trat 
both 

the 
s
e
c
e
L
e
r
a
n
s
o
n
 

and 
the 

t
w
i
t
c
h
 

of 
Er, 

Z
a
n
r
u
d
e
r
'
s
 

hand 
w
e
r
e
 

b
r
o
u
r
a
t
 

a
t
o
u
t
 

by 
a 

s
i
r
e
n
,
 

w
h
i
c
h
 

c
a
u
s
e
d
 

the 
d
r
i
v
e
r
 

i
n
s
t
i
n
c
t
i
v
e
l
y
 

tO) 
Lats 

his 
f
o
o
t
 

from 
the 

q
e
c
e
v
e
n
a
t
o
n
 

«+. 
and 

at 
the 

sane 
time 

s
l
i
c
h
t
l
y
 

s
t
a
r
t
l
e
d
 

Mr, 
Z
a
v
r
u
d
e
r
.
 

A 
t
e
n
u
o
u
s
 

h
y
v
o
t
h
e
s
i
s
,
 

to 
be 

s
u
r
e
,
 

but 
not 

u
n
r
e
a
:
 
s
o
n
a
b
l
e
,
 

he 
e
a
r
l
i
e
r
 

a
l
i
e
n
 nt 

d
i
s
t
u
r
b
a
n
c
e
 

in 
the 

f
i
r
s
t
 

f
r
a
m
e
 

was 
in 

a:l 
n
o
s
e
l
 

bil 
c
a
u
s
e
d
 

by 
s
t
i
l
l
 

a
n
o
t
h
e
r
 

u
n
e
x
n
e
c
t
e
d
 

s
o
u
n
d
,
 

w
n
i
c
h
 

c
a
n
n
o
t
 

be 
i
d
e
n
t
i
f
i
a
d
,
 

[
a
 

e
u
n
s
h
o
t
,
 

m
a
y
b
e
?
 

in 
that 

f
a
s
h
i
o
n
,
 

all 
the 

e
v
i
d
e
n
c
e
 

r
e
c
o
r
d
e
d
 

on 
the 

Zavruder 
film 

46 
accountable. 

(i 
ase 

28-77) 
o 

y 
t 

A
.
w
v
a
r
e
z
 

m
e
a
s
u
r
e
d
 

the 
c
a
r
'
s
 

s
n
e
e
d
,
 

and 
did 

f
i
n
d
 

that 
it 

s
l
o
w
s
 

down 
s
o
m
e
w
h
a
t
 

n
e
a
r
 

f
r
a
m
e
 

290, 
w
h
e
r
e
 

one 
o2 

the 
w
e
a
k
 

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

s
t
a
r
t
s
.
 

J] 
i
n
d
e
s
e
n
d
e
n
t
l
y
v
 

: 
} 

5 
c
o
n
f
i
r
m
e
d
 

that 
the 

car 
s
l
o
w
e
d
 

c
o
w
,
 

bet 
1 

c
o
u
l
d
 

not 
nin 

the 
d
e
c
e
l
e
r
a
t
i
o
n
 

c
o
w
n
 

to 
a 

single 
frane 

or 
so, 

ani 
found 

no 
evidence 

of 
a 

subs sequent 
ranid 

return 
to 

- 

es 

+ 

e 

“wos 
ard 

s
u
q
u
a
s
e
e
n
 
s
y
:
 

a 
m
r
e
a
t
e
r
 

s
v
e
e
d
.
 

i
o
w
e
v
e
r
,
 

W
y
c
k
o
f
f
 

told 
me 

iomivnt 
m
e
n
t
i
o
n
 

at 
this 

v
o
i
n
t
 

thet 
1 

c
o
u
l
é
 

not 
s
u
e
s
t
a
n
c
i
a
t
e
 

mr. 
A
l
v
a
r
e
z
’
 

f
i
n
d
i
n
e
 

thet 
the 

r
r
e
s
i
d
e
n
t
'
s
 

car 
s
.
o
w
e
d
 

down 
n
e
a
s
u
r
a
b
l
y
 

sore 
time 

c
r
i
o
r
 

to 
the 

fatal 
shot. 

4 
did 

fa 
i
r
r
e
-
u
l
a
r
i
t
i
e
s
 

in 
the 

v
e
l
o
c
i
t
y
 

but 
n
o
t
h
i
n
g
 

s
u
v
v
e
s
t
i
n
g
 

a 
d
e
f
i
n
i
t
e
 

t
r
e
n
d
 

in 
c
h
a
n
-
e
 

of 
s
p
e
e
d
,
 

she 
s
i
r
e
n
 

h
y
s
o
t
h
e
s
i
s
 

is 
t
e
m
o
u
s
,
 

to 
say 

the 
l
e
a
s
t
.
 

I 
k
n
o
w
 

of 
no 

e
v
i
d
e
n
c
 

that 
the 

s
i
r
e
n
 

s
t
a
r
t
e
d
 

a
b
o
u
t
 

a 
s
e
c
o
n
d
 

b
e
f
o
r
e
 

the 
f
a
t
a
l
 

shot, 
as 

C3S 
h
y
v
o
o
t
h
e
s
i
z
e
d
,
 

and 
‘
t
h
o
m
p
s
o
n
 

has 
v
o
i
n
t
e
d
 

out 
c
o
n
s
i
d
e
r
a
b
l
e
 

e
v
i
d
e
n
c
e
 

t
h
a
t
 

one 
w
e
n
t
 

off 
o
n
l
y
 

a
f
t
e
r
 

that 
shot. 

‘“Thomvson 
v
l
a
u
s
i
b
l
y
 

a
t
t
r
i
b
u
t
e
s
 

the 
d
e
c
e
l
e
r
a
t
i
o
n
 

to 
the 

f
a
c
t
 

that 
the 

h
a
c
k
 

d
r
i
v
e
r
 

l
o
o
k
e
d
4
o
v
e
r
 

his 
s
h
o
u
l
d
e
r
 

at 
t
h
a
t
 

time, 
ie 

At 
m
o
s
t
,
 

the 
e
v
i
d
e
n
c
e
 

is 
“
a
c
c
o
u
n
t
a
b
l
e
”
 

if 
one 

w
a
n
t
s
 

to 
v
r
o
v
e
 

c
o
n
s
i
s
t
e
n
c
y
 

with 
three 

shots. 
As 

far 
as 

1 
Imow, 

“§ 
did 

no 
control 

e
x
v
e
r
i
n
e
n
t
s
 

to 
study 

the 

e
f
f
e
c
t
 

of 
s
n
a
l
l
 

d
i
s
t
u
r
b
a
n
c
e
s
,
 

and 
the 

r
e
s
o
l
u
t
i
o
n
 

time 
v
r
o
b
l
e
n
 

was 
not 

c
o
n
s
i
d
e
r
e
d
 

at. 
all. 

In 
my 

onin t
o
n
s
 

this 
t
o
t
a
l
l
y
 

i
n
v
a
l
i
d
a
t
e
s
 

the 
i
m
p
r
e
s
s
i
o
n
 

t
h
e
y
 

w
a
n
t
e
d
 

to 

mive 
of 

having 
done 

a 
good 

s
c
i
e
n
t
i
f
i
c
 

test 
which 

vroved 
three 

shots. 
Their 

Was 
hesavia 

o
r
e
s
e
n
t
e
d
 

w
i
t
h
 

the 
b
a
c
k
s
t
o
u
v
i
n
g
 

of 
A
l
v
a
r
e
z
’
 

o
p
i
n
i
o
n
s
 

w
h
a
t
 

Coes 
this 

f
i
n
d
i
n
e
 

m
e
a
n
 

to 
tha 

c
o
n
t
r
o
v
e
r
s
y
 

over 
tha 

a
g
e
a
s
s
i
n
a
 

bare, 
anc 

b
e
e
n
 

t
o
t
a
l
l
y
 

c
o
n
f
u
s
e
d
 

by 
C-S' 

o
x
p
t
a
n
 

Ai 
vAkisd: 

Well, 
te 

» 
il 

m
e
a
n
s
 

as 
the 

C
o
r
m
i
s
s
i
o
n
 

caady 
that 

the 
one 

that 
a
o
a
r
o
n
t
l
y
 

dic 
in 

the 
car 

was 
f
i
r
e
d
 

b
e
f
o
r
e
 

the 
one 

that 
t 

Lhe 
s
r
e
s
i
d
o
n
t
,
 

a? 
n
o
t
 
r
i
s
e
e
e
n
n
 

the 
two 

s
h
o
t
s
 

that 
o
b
v
i
o
u
s
l
y
 

hit 
the 

F
r
e
s
i
d
e
n
t
.
 

r
a
r
e
 

22", 
e
m
c
h
a
s
i
s
 

a
d
d
e
d
)
 

3 
) 

Alvarez’ 
opinion 

was 
clearly 

based 
not 

only 
on 

the 
Zapruder 

film 
but 

on 
the 

e
v
i
d
e
n
c
e
 

p
r
e
s
e
n
t
e
d
 
b
y
 

the 
C
o
r
m
i
s
s
i
o
n
.
 

As 
su 

ch, 
his 

o
v
i
n
i
o
n
 

is 
of 

no 

e
n
n
t
r
a
r
y
 

snecial 
value 

because 
he 

is 
a 

physicist, 
and 

should 
be 

set 
against 

the 
4ovinions 

of 
those 

who 
(
u
n
l
i
k
e
 

A
l
v
a
r
e
z
)
 

h
a
v
e
 

s
t
u
d
i
e
d
 

the 
o
t
h
e
r
 

e
v
i
d
e
n
c
e
 

in 
c
e
t
a
i
l
.
 

r
e
r
h
a
n
s
 

he 
a
s
s
u
m
e
d
 

that 
C3S 

v
o
u
l
d
 

do 
a 

m
o
r
e
 

th 
o
r
o
u
g
h
 

s
t
u
d
y
 

of 
the 

p
o
s
s
i
b
i
l
i
t
y
 of 

m
o
r
e
 

than 
t
h
r
e
e
 

s
h
o
t
s
 

than 
t
h
e
y
 
a
c
t
u
a
l
l
y
 

did. 
For 

CSS 
to 

r
e
l
y
 

on 
his 

o
p
i
n
i
o
n
 

as 

u
t
h
o
r
i
t
y
 

for 
the 

"
s
c
i
e
n
t
i
f
i
c
"
 

c
o
n
c
l
u
s
i
o
n
s
 

is 
n
e
i
t
h
e
r
 

g
o
o
d
 

s
c
i
e
n
c
e
 

nor 
zood 

j
o
u
r
n
a
l
i
s
m
.


