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Id
icates th

at th
is v

o
lu

m
e p

ro
v
id

es a referen
ce 

,s to
 th

e w
o

rld
's literatu

re in
 th

e E
n

g
lish

 lan
-

:en
ts are arran

g
ed

 listin
g

 th
e jo

u
rn

als, in
d

ex
 o

f 
In

d
 su

b
ject h

ead
in

g
s. T

h
is rep

resen
ts a g

reat 
assem

b
le referen

ces fro
m

 jo
u
rn

als an
d
 b

o
o
k
s in

 
;u

ag
e. T

h
is v

o
lu

m
e co

v
ers a p

erio
d

 o
f 3

0
 y

ears 
the library and departm

ents of legal m
edicine. 
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u
ction

 

T
h
e assassin

atio
n
 o

f Jo
h
n
 F

. K
en

n
ed

y
 in

 1
9
6
3
 an

d
 th

e p
u
b
-

licatio
n
 o

f th
e W

arren
 C

o
m

m
issio

n
 R

ep
o
rt in

 1
9
6
4
 h

as u
n
d
er-

stan
d

ab
ly

 g
en

erated
 a sizeab

le literatu
re w

h
ich

 d
eals w

ith
 

th
e ev

en
ts o

f th
e assassin

atio
n

 an
d

 
th

e in
terp

retation
 o

f ev
i-

d
en

ce asso
ciated

 w
ith

 th
e case. 

D
esp

ite th
e carefu

l attem
p

ts 
o
n
 th

e p
art o

f th
o
se ch

arg
ed

 w
ith

 th
e resp

o
n
sib

ility
 o

f p
ro

-
v
id

in
g
 an

 o
fficial d

o
cu

m
en

tatio
n
 o

f th
e trag

ed
y
, a co

n
sid

erab
le 

n
u
m

b
er o

f citizen
s an

d
 sch

o
lars co

n
tin

u
e to

 raise q
u
estio

n
s. 

A
d

m
itted

ly
, a certain

 p
o

rtio
n

 o
f th

e p
u

b
lish

ed
 literatu

re is o
f 

a h
ig

h
ly

 sp
ecu

lativ
e an

d
 em

o
tio

n
al n

atu
re, w

h
ile so

m
e is su

ffi-
cien

tly
 w

ell b
alan

ced
 an

d
 sch

o
larly

 to
 m

erit serio
u

s atten
tio

n
. 

T
h
e fact, n

ev
erth

eless, rem
ain

s th
at th

e W
arren

 C
o
m

m
issio

n
 

R
ep

o
rt, su

p
p

lem
en

ted
 b

y
 so

m
e o

fficial d
isclo

su
res p

ertain
in

g
 

to
 an

 ex
am

in
atio

n
 o

f th
e X

-ray
s o

f P
resid

en
t K

en
n

ed
y

's b
o

d
y

, 
released

 in
 1

9
6

8
, is th

e o
n

ly
 o

fficial 
d

ocu
m

en
t 

accessib
le to

 
scholars at this date. 

T
h

e sen
io

r au
th

o
r h

as b
een

 co
n

cern
ed

 w
ith

 'th
e in

terp
retatio

n
 

o
f so

m
e facets o

f th
e ev

id
en

ce in
 th

e assassin
atio

n
 o

f P
resid

en
t 

K
en

n
ed

y
 as o

u
tlin

ed
 in

 th
e W

arren
 C

o
m

m
issio

n
 R

ep
o

rt fo
r 

sev
eral y

ears. T
h

e co
n

sid
erab

le stu
d

y
 an

d
 co

llectio
n

 o
f in

-
fo

rm
atio

n
 in

 resp
ect to

 th
is ev

id
en

ce h
as led

 to
 th

e fo
llo

w
in

g
 

• P
resen

ted
 at th

e T
w

en
ty

-T
h

ird
 A

n
n

u
al M

eetin
g
 o

f th
e A

m
erican

 
A
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o
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h
o
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n
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5
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9
7

1
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R
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sim
p
le h

y
p
o
th

esis, n
am

ely
, th

at th
e first sh

o
t to

 strik
e th

e 

P
re

sid
e
n
t w

a
s fire

d
 a

t a
 tim

e
 e

a
rlie

r th
a
n
 th

a
t re

p
o
rte

d
 b

y
 

th
e W

arren
 C

o
m

m
issio

n
. T

h
is p

ap
er p

resen
ts th

e in
fo

rm
atio

n
 

and evidence supporting the hypothesis. 

T
h
e co

m
m

o
n
 p

h
o
to

g
rap

h
ic tech

n
iq

u
es o

f crim
in

al In
v
estig

a-

tio
n
 are g

en
erally

 called
 in

to
 u

se o
n
ly

 after a crim
e h

as b
een

 

co
m

m
itted

. H
o
w

ev
er, it o

ccasio
n
ally

 h
ap

p
en

s th
at p

h
o
to

g
rap

h
s 

o
f ev

id
en

tial v
alu

e are tak
en

 b
y
 b

y
stan

d
ers d

u
rin

g
 th

e crim
e 

itself. O
n
e o

f th
e m

o
st strik

in
g
 ex

am
p
les o

f th
is is in

 co
n
-

n
ectio

n
 w

ith
 th

e assassin
atio

n
 o

f P
resid

en
t K

en
n
ed

y
. S

tran
g
ely

 

en
o
u
g
h
, p

erh
ap

s th
e first reco

rd
ed

 case o
f th

is ty
p
e o

f "acci-

d
en

tal" ev
id

en
ce w

as also
 in

 a p
resid

en
tal assassin

atio
n
—

th
at o

f P
resid

en
t M

cK
in

ley
 in

 1
9
0
1
. K

in
em

ato
g
rap

h
s fro

m
 th

e 

o
rig

in
al E

d
iso

n
 L

ab
o
rato

ry
 reco

rd
ed

 th
e ev

en
ts at th

e B
u
ffalo

 

E
x
h
ib

itio
n
. In

v
estig

ato
rs w

h
o
 stu

d
ied

 th
e film

s o
f th

e P
resi-

d
en

t's sp
eech

 easily
 id

en
tified

 th
e assassin

 C
zo

lg
o
sz, as h

e 

m
ad

e h
is w

ay
 th

ro
u
g
h
 th

e larg
e cro

w
d
 to

w
ard

 th
e P

resid
en

t. 

E
n
larg

em
en

ts an
d
 d

raw
in

g
s o

f th
e fram

es w
ere stu

d
ied

 in
 

u
n
su

ccessfu
l attem

p
ts to

 d
etect C

a , Ig
o
:: ex

ch
an

g
in

g
 g

lan
ces 

w
ith

 so
m

e co
n
fed

erates Ill. A
n
o
th

er m
o
tio

n
 p

ictu
re cam

era 

w
as o

p
eratin

g
 in

sid
e th

e T
em

p
le o

f M
u
sic an

d
 w

as ju
st a 

few
 feet fro

m
 M

cK
in

ley
 at th

e ex
act tim

e th
at C

zo
lg

o
sz cam

e 

th
ro

u
g
h
 th

e receiv
in

g
 lin

e an
d
 fired

 th
e tw

o
 assassin

atio
n
 

sh
o
ts (2

). 
T

h
e assassin

atio
n
 o

f P
resid

en
t K

en
n
ed

y
 w

as a p
articu

larly
 

w
ell-p

h
o
to

g
rap

h
ed

 ev
en

t. O
v
er 2

5
 p

h
o
to

g
rap

h
ers w

ere p
resen

t 

o
n
 N

o
v
em

b
er 2

2
, 1

9
6
3
, in

 D
ealey

 P
laza o

f D
allas, T

ex
as. 

W
itn

ess P
h
il W

illis, fo
r ex

am
p
le, w

as ab
le to

 tak
e six

 im
p
o
rtan

t 

color slides of the presidential lim
ousine. 

U
n
lik

e th
e M

cK
in

ley
 case, h

o
w

ev
er, th

e K
en

n
ed

y
 assassin

a-

tio
n
 h

as raised
 w

id
e co

n
tro

v
ersies w

h
ich

 sh
o
w

 little sig
n
s 

o
f easy

 reso
lu

tio
n
. S

o
m

e 7
0
 b

o
o
k
s h

av
e b

een
 w

ritten
, d

efen
d
in

g
 

th
e W

arren
 C

o
m

m
issio

n
 fin

d
in

g
s, attack

in
g
 th

em
, o

r p
ro

p
o
sin

g
 

v
ario

u
s altern

ativ
es to

 th
e o

fficial lo
n
e-assassin

 th
eo

ry
. O

n
ly

 

th
e co

n
d
u
ct an

d
 fin

d
in

g
s o

f th
e P

resid
en

t's au
to

p
sy

 at B
eth

esd
a, 

M
ary

lan
d
 m

ay
 h

av
e receiv

ed
 m

o
re atten

tio
n
 th

an
 th

e d
is-

cu
ssio

n
s an

d
 in

terp
retatio

n
s o

f th
e ab

u
n
d
an

t p
h
o
to

g
rap

h
ic ev

i-

d
en

ce—
p
articu

larly
 th

e 8
-m

m
 co

lo
r film

 o
f A

b
rah

am
 Z

ap
iu

d
er, 

■ v
ell k

n
o
w

n
 th

ro
u
g
h
 th

e p
u
b
licatio

n
 o

f selected
 fram

es in
 L

ife 

m
ag

azin
e (3

). 
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T
h
is p

ap
er w

ill sh
o
w

 h
o
w

 th
e p

h
o
to

g
rap

h
ic ev

id
en

ce w
as 

u
sed

 to
 an

aly
ze th

e tim
in

g
 o

f assassin
atio

n
 sh

o
ts an

d
 w

ill 

exam
ine som

e of the problem
s raised by the W

arren C
om

m
ission 

reco
n
stru

ctio
n
 o

f th
e ev

en
t. S

p
ecific d

etails, w
ill b

e d
ev

elo
p
ed

 

reg
ard

in
g
 th

e first sh
o
t to

 strik
e P

resid
en

t K
en

n
ed

y
. 

B
ackground Inform

ation 

S
o
m

e b
ack

g
ro

u
n
d
 in

fo
rm

atio
n
 is n

ecessary
 p

rio
r to

 th
e'p

h
o
-

tographic analysis of the gunfire w
hich killed P

resident K
ennedy 

an
d
 serio

u
sly

 w
o
u
n
d
ed

 G
o
v
ern

o
r C

o
n
n
ally

. T
h
e ev

en
ts o

f th
e 

assassin
atio

n
 are g

en
erally

 p
laced

 in
 tim

e seq
u
en

ce relativ
e to

 

th
e Z

ap
ru

d
er film

 fram
es, w

h
ich

 w
ere seq

u
en

tially
 n

u
m

b
ered

 

b
y
 th

e
 F

B
I (se

e
 1

8
H

1
-8

0
) (4

). F
o
r e

x
a
m

p
le

, a
t a

 fra
m

e
 

n
u
m

b
ered

 3
1
3
 a h

ead
 w

o
u
n
d
in

g
 o

f th
e P

resid
en

t is clearly
 

v
isib

le. D
u
rin

g
 th

e fram
es 2

0
8
-2

2
4
 o

f th
is film

, th
e P

resid
en

t 

w
a
s b

lo
c
k
e
d
 fro

m
 th

e
 v

ie
w

 o
f th

e
 Z

a
p
ru

d
e
r c

a
m

e
ra

 b
y
 a

 

S
te

m
m

o
n
s F

re
e
w

a
y
 ro

a
d
 sig

n
 a

t th
e
 c

u
rb

 o
f E

lm
 S

tre
e
t 

(R
9
8
) (5

). T
h
is left a certain

 am
b
ig

u
ity

, fo
r m

an
y
 p

eo
p
le 

b
eliev

e th
at th

e P
resid

en
t w

as first w
o
u
n
d
ed

 d
u
rin

g
 th

is in
-

ter\ al. 
A

lso, an V
IZ

I gm
 e) en M

ay 	
Ifit.;,t, d

eterm
in

ed
 th

at d
u
riii.t 

th
e in

terv
al o

f 
....ap

rih
k
er fram

es 1
6
6
 '.!t)0

 th
e 	

ie
a
 o

f th
e
 

P
resid

en
t fro

m
 th

e alleg
ed

 assassin
's w

in
d
o
w

 in
 th

e T
ex

as 

S
ch

o
o
l B

o
o
k
 D

ep
o
sito

ry
 w

as b
lo

ck
ed

 b
y
 a tall liv

e-o
ak

 tree 

alo
n
g
 th

e n
o
rth

 sid
e o

f E
lm

 S
treet. O

n
ly

 fo
r ab

o
u
t a ten

th
 

o
f a

 se
c
o
n
d
 a

t fra
m

e
 n

u
m

b
e
r 1

8
6
 o

f th
is in

te
rv

a
l w

a
s th

e
 

P
resid

en
t v

isib
le th

ro
u
g
h
 a g

ap
 in

 th
e fo

liag
e (R

9
8
 1

8
1
1
8
7
, 

1
7
1
1
8
8
3
). T

h
u
s, th

e p
erio

d
 o

f fram
es 2

1
0
-2

2
4
 rep

resen
ts th

e 

first in
terv

al d
u
rin

g
 w

h
ich

 an
 assassin

 in
 th

e so
u
th

east w
in

d
o
w

 

o
f th

e 6
th

 flo
o
r co

u
ld

 h
av

e h
ad

 a sh
o
t at th

e P
resid

en
t clear 

of the tree foliage. 

F
B

I tests on the M
annlicher-C

arcano assassination rifle estab-

lish
ed

 a m
in

im
u
m

 tim
e o

f ab
o
u
t 2

.3
 seco

n
d
s fo

r th
e firin

g
 

o
f tw

o
 su

c
c
e
ssiv

e
 sh

o
ts (R

9
7
), a

lth
o
u
g
h
 th

is tim
e
 d

id
 n

o
t 

in
clu

d
e allo

w
an

ce fo
r aim

in
g
 at a m

o
v
in

g
 targ

et. S
in

ce th
e 

F
B

I h
ad

 d
eterm

in
ed

 th
at th

e Z
ap

ru
d
er cam

era ran
 at 1

8
.3

 

fra
m

e
s p

e
r se

c
o
n
d
 (R

9
7
), o

n
e
 c

a
n
 c

a
lc

u
la

te
 th

a
t a

t le
a
st 

-1
2
 fram

es o
f film

 tim
e m

u
st elap

se b
etw

een
 an

y
 tw

o
 sh

o
ts. 

u
n
d
er th

e lo
n
e-assassin

 th
eo

ry
. T

h
u
s, if an

 assassin
 fired
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IC
 sorm

w
E

E
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c
le

a
r sh

o
t a

s e
a
rly

 a
s fra

m
e
 2

1
0
, h

is se
c
o
n
d
 sh

o
t c

o
u
ld

 n
o
t 

fo
llo

w
 u

n
til fram

e 2
5
2
 o

r later. 

W
arren C

om
m

ission H
ypothesis 

T
h
is sectio

n
 w

ill b
riefly

 su
m

m
arize th

e W
arren

 C
o
m

m
issio

n
 

h
y

p
o

th
esis reg

ard
in

g
 th

e first sh
o

t to
 strik

e th
e P

resid
en

t. A
n

 

F
B

I rep
o
rt p

rep
ared

 fo
r th

e co
m

m
issio

n
 in

clu
d
ed

: 

S
h

o
t o

n
e w

as fired
 fro

m
 a g

u
n

 p
ro

b
ab

ly
 b

raced
 fo

r a stead
y

 

sh
o
t sig

h
ted

-in
 o

n
 a p

red
eterm

in
ed

 p
o
in

t o
n
 th

e p
ark

w
ay

 

ju
st clear o

f tree fo
liag

e (6
). 

A
cco

rd
in

g
 to

 th
e an

aly
sis o

f th
e W

arren
 C

o
m

m
issio

n
 : 

P
resid

en
t K

en
n
ed

y
 w

as first stru
ck

 b
y
 a b

u
llet w

h
ich

 en
-

tered
 at th

e b
ack

 o
f h

is n
eck

 an
d
 ex

ited
 th

ro
u
g
h
 th

e lo
w

er 
fro

n
t p

o
rtio

n
 o

f h
is n

eck
, cau

sin
g
 a w

o
u
n
d
 w

h
ich

 w
o
u
ld

 

n
o

t n
ecessarily

 h
av

e b
een

 leth
al. (R

-1
9

) 

. . . th
e ev

id
en

ce in
d

icated
 th

at th
e P

resid
en

t w
as n

o
t h

it 
u
n
til at least fram

e 2
1
0
 an

d
 th

at h
e w

as p
ro

b
ab

ly
 h

it b
y
 

fram
e 2

2
5
. T

h
e p

o
ssib

ility
 o

f v
ariatio

n
s in

 reactio
n
 tim

e 

in
 ad

d
itio

n
 to

 th
e o

b
stru

ctio
n

 o
f Z

ap
ru

d
er's v

iew
 b

y
 th

e 
sig

n
 p

reclu
d
ed

 a m
o
re sp

ecific d
eterm

in
atio

n
. . . (R

1
0
5
) 

T
h

e ab
o

v
e co

m
m

issio
n

 statem
en

ts d
o

 n
o

t seem
 u

n
reaso

n
ab

le, 

sin
c
e
 th

e
 F

B
I p

h
o
to

g
ra

p
h
ic

 a
n
a
ly

sts n
o
te

d
 n

o
th

in
g
 u

n
u
su

a
l 

in
 th

e fram
es p

rio
r to

 n
u
m

b
er 2

1
0
, an

d
 sin

ce P
resid

en
t K

en
n
ed

y
 

seem
s to

 b
e in

 stro
n
g
 reactio

n
 to

 a w
o
u
n
d
 in

 fram
es 2

2
5
-2

2
7
, 

as h
e co

m
es fro

m
 b

eh
in

d
 th

e sig
n

. T
h

ese co
m

m
issio

n
 h

y
p

o
th

eses 

a
re

 n
o

t w
ith

o
u

t so
m

e
 d

iffic
u

lty
, h

o
w

e
v

e
r. It w

a
s th

e
 firm

 

b
elief o

f G
o

v
ern

o
r C

o
n

n
ally

, as w
ell as all th

e co
m

m
en

tin
g

 

w
itn

esses, th
at C

o
n

n
ally

 w
as stru

ck
 w

ith
 th

e seco
n

d
 sh

o
t fired

. 

Y
et, th

e Z
ap

ru
d

er film
 sh

o
w

s th
e g

o
v

ern
o

r reactin
g

 su
b

stan
-

tially
 b

efo
re th

e fram
e 2

5
2
 at w

h
ich

 a seco
n
d
 sh

o
t co

u
ld

 h
av

e 

b
een

 fired
, an

d
 sig

n
ifican

tly
 after th

e fram
e 2

2
5
 in

 w
h
ich

 th
e 

P
re

sid
e
n
t is se

e
n
 re

a
c
tin

g
. In

 fa
c
t, th

e
 g

o
v
e
rn

o
r se

e
m

s to
 

u
n

d
erg

o
 n

o
 ch

an
g

e u
n

til fram
e 2

3
4

, at w
h

ich
 p

o
in

t h
e slu

m
p

s 

su
d
d
e
n
ly

 ; h
e
 a

p
p
e
a
rs to

 b
e
 in

 stro
n
g
 re

a
c
tio

n
 to

 
a 

w
ound 

b
y

 fram
e 2

4
2

. O
n

 th
ese g

ro
u

n
d

s, th
e co

m
m

issio
n

 w
as led

 to
 

fo
rm

u
la

te
 th

e
 "sin

g
le

-b
u
lle

t th
e
o
ry

," in
 o

rd
e
r to

 a
v
o
id

 th
e
 

co
n

clu
sio

n
 th

at a seco
n

d
 riflem

an
 w

as firin
g

 at th
e m

o
to

rcad
e: 

E
R

R
O

R
 IN

 IN
T

E
R

P
R

E
T

A
T

IO
N

 O
P

 W
A

R
R

E
N

 O
O

K
K

IS
B

IO
N

 

. . . th
ere is v

ery
 p

ersu
asiv

e ev
id

en
ce fro

m
 th

e ex
p
erts 

to
 in

d
icate th

at th
e sam

e b
u

llet w
h

ich
 p

ierced
 th

e P
resi- 

d
en

t's th
ro

at also
 cau

sed
 G

o
v
ern

o
r C

o
n
n
ally

's w
o
u
n
d
s. 

(R
19) 

T
h
u
s o

n
e b

u
llet, C

o
m

m
issio

n
 E

x
h
ib

it 3
9
9
, w

as b
eliev

ed
 to

 

h
a
v

e
 c

a
u

se
d

 th
e
 w

o
u

n
d

s to
 th

e
 P

re
sid

e
n

t's n
e
c
k

, a
n

d
 to

 th
e
 

g
o

v
e
rn

o
r's c

h
e
st, rig

h
t w

rist, a
n
d
 le

ft th
ig

h
. T

h
e
 g

o
v
e
rn

o
r 

w
as th

eo
rized

 to
 h

av
e ex

p
erien

ced
 a d

elay
ed

 reactio
n
 to

 h
is 

w
o
u
n
d
s in

 b
eliev

in
g
 th

at h
e h

ad
 b

een
 stru

ck
 b

y
 a seco

n
d
 sh

o
t, 

distinct from
 the one w

hich w
ounded the P

resident. 

A
lth

o
u
g
h
 it w

as n
o
t p

o
ssib

le to
 ru

le o
u
t co

m
p
letely

 th
at th

e 
a
ssa

ssin
 h

a
d
 ta

k
e
n
 a

n
 e

a
rly

 w
ild

 sh
o
t th

ro
u
g
h
 th

e
 tre

e
, th

e
 

c
o

m
m

issio
n

 stro
n

g
ly

 h
in

te
d

 th
a
t su

c
h

 w
a
s n

o
t th

e
 c

a
se

, o
n

 

th
e reaso

n
ab

le g
ro

u
n
d
s th

at th
ere w

as n
o
 m

o
tiv

atio
n
 fo

r su
ch

 
a blind shot : 

. . it is u
n
lik

ely
 th

at th
e assassin

 w
o
u
ld

 d
elib

erately
 h

av
e 

sh
o
t at h

im
 w

ith
 a v

iew
 o

b
stru

cted
 b

y
 th

e o
ak

 tree w
h
en

 
h
e w

as ab
o
u
t to

 h
av

e a clear o
p
p
o
rtu

n
ity

. It is also
 d

o
u
b
t- 

fu
l th

at ev
en

 th
e m

o
st p

ro
ficien

t m
ark

sm
an

 w
o
u
ld

 h
av

e h
it 

h
im

 th
ro

u
g
h
 th

e o
ak

 tree. (R
9
8
) 

T
h
e co

m
m

issio
n
 seem

s to
 b

e o
n
 so

lid
 g

ro
u
n
d
 

in 
favorin

g 
th

a
t th

e
 first sh

o
t to

 strik
e
 th

e
 P

re
sid

e
n
t w

a
s th

e
 first sh

o
t 

fire
d
. V

irtu
a
lly

 a
ll o

f th
e
 w

itn
e
sse

s w
e
re

 o
f th

is o
p
in

io
n
. 

R
ep

resen
tativ

e testim
o

n
y

 is th
at o

f S
ecret S

erv
ice A

g
en

t C
lin

t 
H

ill: (2
H

1
3

8
) 

. . . I 
h
e
a
rd

 a
 n

o
ise

 fro
m

 m
y
 rig

h
t re

a
r, w

h
ic

h
 to

 m
e
 

seem
ed

 to
 b

e a firecrack
er. I im

m
ed

iately
 lo

o
k
ed

 to
 m

y
 

rig
h
t . . . a

n
d
 I sa

w
 P

re
sid

e
n
t K

e
n
n
e
d
y
 g

ra
b
 a

t h
im

se
lf 

a
n
d
 lu

rc
h
 fo

rw
a
rd

 a
n
d
 to

 th
e
 le

ft. . . . T
h
is is th

e
 first 

so
u
n
d
 th

a
t I h

e
a
rd

 ; y
e
s, sir. 

I 
ju

m
p
e
d
 fro

m
 th

e
 c

a
r, 

realizin
g
 th

at so
m

eth
in

g
 w

as w
ro

n
g
, ran

 to
 th

e p
resid

en
tial 

lim
ousine. 

A
ltern

ate H
ypothesis 

B
esid

es th
e statem

en
ts o

f A
g
en

t H
ill, m

u
ch

 related
 testi-

m
o

n
y

 an
d

 ev
id

en
ce w

ill b
e p

resen
ted

 in
 th

e fo
llo

w
in

g
 sectio

n
s. 

In
 lig

h
t o

f th
e p

rev
io

u
s d

iscu
ssio

n
s, th

e fram
es p

rio
r to

 n
u
m

b
er 

2
1
0
 m

ay
 b

e referred
 to

 as th
e "early

 fram
es." T

h
e fo

llo
w

in
g
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D
E

A
L

E
Y
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L

A
Z

A
 

E
L

M
 

- 

SIG
N

 
166 

----- 
210 

1
6
6
 --------- 

1"1.  

F
aw

n
 IN

 IN
T

E
R

P
R

E
T

A
T

IO
N

 O
F

 W
A

R
R

E
N

 C
O

M
M

E
ISIO

N
 

tu
rn

 sh
o

w
s Z

ap
ru

d
er, stan

d
in

g
 w

ith
 h

is m
o

v
ie cam

era o
n

 a 
p
e
d
e
sta

l o
f a

 c
o
n
c
re

te
 a

rc
a
d
e
. T

h
e
 v

ie
w

 o
f th

e
 m

o
to

rc
a
d
e
 

cap
tu

red
 b

y
 th

e W
illis slid

e m
u
st co

rresp
o
n
d
 to

 o
n
ly

 o
n
e p

o
in

t 
o
f th

e Z
ap

ru
d
er film

. 
A

s a first step
 in

 an
aly

sis, o
n
e m

ay
 co

n
sid

er th
e d

irect lin
e 

jo
in

in
g
 th

e tw
o

 cam
eras o

f W
illis an

d
 Z

ap
ru

d
er. In

 th
e W

illis 
slid

e
, th

is lin
e
 is se

e
n
 to

 p
a
ss ju

st n
o
rth

 o
f th

e
 S

te
m

m
o
n
s 

F
reew

ay
 sign (F

ig
s. 1

 an
d
 2

). D
irectly

 b
elo

w
 th

is tw
o
-cam

era 
lin

e Is th
e ed

g
e o

f th
e left sh

o
u
ld

er o
f A

g
en

t C
lin

t H
ill, sth

o
 

rid
es th

e left fro
n
t ru

n
n
in

g
 b

o
ard

 o
f th

e p
resid

en
tial fo

llo
w

-u
p
 

car. T
h
u
s, at th

e tim
e o

f th
e W

illis p
ictu

re, A
g
en

t H
ill w

as 
directly betw

een Z
apruder and W

illis. 
T

h
e tim

in
g

 o
f th

e W
illis slid

e can
 n

o
w

 b
e fo

u
n

d
 b

y
 w

atch
in

g
 

th
e m

o
tio

n
 o

f th
e fo

llo
w

-u
p
 car in

 th
e Z

ap
ru

d
er film

. S
tu

d
y
 

o
f th

e fram
es rev

eals th
at th

e co
rresp

o
n
d
in

g
 v

iew
 o

v
er H

ill's 
sh

o
u
ld

e
r is re

a
liz

e
d
 o

n
ly

 a
t Z

a
p
ru

d
e
r fra

m
e
 2

0
2
. A

t th
is 

fra
m

e
, a

n
d
 a

t n
o
 o

th
e
r, A

g
e
n
t H

ill is se
e
n
 to

 lie
 d

ire
c
tly

 
b

etw
een

 Z
ap

ru
d

er an
d

 W
illis. C

o
rro

b
o

ratio
n

 fo
r th

is an
aly

sis 

F
ig

. 1
—

T
h

is m
ap

 o
f D

ealey
 P

laza lo
cates m

o
st o

f th
e relev

an
t lan

d
m

ark
s_

 
T

h
en

u
m

b
ers in

 E
lm

 S
treet sh

o
w

 th
e p

o
sitio

n
 o

f th
e P

resid
en

t at fo
u
r im

-

p
o
rtan

t fram
es o

f th
e Z

ap
ru

d
er film

. A
lsn

, th
e th

ree p
h
o
to

g
rap

h
ers m

en
-

tio
n

e
d

 in
 th

e
 te

x
t a

re
 lo

c
a
te

d
. Ju

st tw
o

 o
f th

e
 m

a
n

y
 tre

e
s h

ave 
been 

m
a
rk

e
d

; th
e
 tre

e
 m

e
n

tio
n

e
d

 in
 th

e
 te

x
t is th

e
 o

n
e
 to

 th
e
 e

a
st. T

h
e
 sig

n
 

m
ark

ed
 in

 th
e m

ap
 is th

e "S
tem

m
o
n
s F

reew
ay

 K
eep

 R
ig

h
t" sig

n
 w

h
ich

 ap
- 

p
ears in

 th
e Z

ap
ru

d
er film

. 
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se
c
tio

n
s o

f th
is p

a
p
e
r w

ill p
re

se
n
t e

v
id

e
n
c
e
 to

 su
p
p
o
rt th

e
 

fo
llo

w
in

g
 h

y
p
o
th

esis reg
ard

in
g
 th

is p
o
rtio

n
 o

f th
e assassin

a-

tio
n
: C

o
n
trary

 to
 th

e th
eo

ry o
f th

e 
W

arren C
om

m
ission, the 

evid
en

ce d
evelo

p
ed

 w
ill sh

o
w

 th
a
t P

resid
en

t K
en

n
ed

y w
a
s first 

w
o
u
n
d
ed

 in
 th

e ea
rly fra

m
es o

f th
e Z

a
p
ru

d
er film

, p
rio

r both 

to
 th

e tim
e w

h
en

 h
e d

isa
p

p
ea

red
 b

eh
in

d
 th

e S
tem

m
o

n
s F

ree-

w
ay sign an

d
 to the tim

e at w
hich a clear shot w

as possible from
 

th
e a

lleg
ed

 p
o

sitio
n

 o
f th

e a
ssa

ssin
. S

p
ecifica

lly, d
u

rin
g

 th
e 

in
terva

l o
f fra

m
es 1

8
6
-1

9
0
 in

 th
e Z

ap
ru

d
er film

, th
e first sh

o
t 

fired
 stru

ck P
resid

en
t K

en
n
ed

y a
n
d
 th

rew
 h

im
 fo

rw
a
rd

 a
n
d
 to

 

the left. 
N

in
e p

o
in

ts relativ
e to

 th
e p

h
o
to

g
rap

h
ic ev

id
en

ce w
ill b

e 

developed. 
(1

) 
P

h
il W

illis. W
itn

ess P
h
il W

illis to
o
k
 h

is fifth
 co

lo
r slid

e 
fro

m
 a v

an
tag

e p
o
in

t o
n
 th

e so
u
th

 cu
rb

 o
f E

lm
 S

treet. W
illis 

can
 b

e seen
 in

 th
e early

 Z
ap

ru
d
er fram

es; e. g
., n

u
m

b
er 1

8
3
, 

w
h

ere h
e id

en
tified

 h
im

self 
as, 

"th
e in

d
iv

id
u
al w

h
o
 stan

d
s 

alm
o
st d

irectly
 b

eh
in

d
 th

e first m
o
to

rcy
cle p

o
licem

an
 in

 th
at 

p
ic

tu
re

. . . . W
ith

 m
y
 c

a
m

e
ra

 ra
ise

d
. . . ." (7

H
4
9
3
) W

illis 

in
d

icated
 th

at th
e first sh

o
t cam

e 
just before th

is p
ic

tu
re

. H
e
 

testified
 ab

o
u

t th
e fifth

 slid
e: 

. . . in
 fa

c
t, th

e
 sh

o
t c

a
u
se

d
 m

e
 to

 sq
u
e
e
z
e
 th

e
 c

a
m

e
ra

 
sh

u
tte

r, a
n
d
 I g

o
t a

 p
ic

tu
re

 o
f th

e
 P

re
sid

e
n
t a

s h
e
 w

a
s 

h
it w

ith
 th

e first sh
o

t. S
o

 in
stan

tan
eo

u
s, in

 fact, th
at th

e 

cro
w

d
 h

ad
n
't h

ad
 tim

e to
 react. . . . (7

1
1
4
9
3
) 

M
r. L

ieb
eler : D

o
 y

o
u
 rem

em
b
er h

earin
g
 th

e sh
o
t? 

M
r. W

illis: A
b
so

lu
tely

. I, h
av

in
g
, b

een
 in

 W
o
rld

 W
ar 

II, an
d
 b

ein
g
 a d

eer h
u
n
ter h

o
b
b
y
ist, I w

o
u
ld

 reco
g
n
ize a 

h
ig

h
-p

o
w

ered
 rifle im

m
ed

iately
.. . . 

M
r. L

ieb
eler: A

n
d

 y
o

u
 h

eard
 it ju

st ab
o

u
t th

e tim
e y

o
u

 

to
o
k
 th

e p
ictu

re th
at h

as b
een

 m
ark

ed
? 

M
r. W

illis: T
h
at's rig

h
t. 

M
r. L

ie
b
e
le

r: P
rio

r to
 th

e
 tim

e
 y

o
u
 to

o
k
 th

e
 p

ic
tu

re
, 

w
h
ich

 is m
ark

ed
 H

u
d
so

n
 E

x
h
ib

it N
o
. 1

? [W
illis slid

e 6
] 

M
r. W

illis : A
b
so

lu
tely

. (7
H

4
9
5
) 

F
o
rtu

n
a
te

ly
, th

e
re

 is a
 sim

p
le

 a
n
d
 a

c
c
u
ra

te
 m

e
th

o
d
 fo

r 

th
e d

eterm
in

atio
n

 o
f th

e tim
e o

f ex
p

o
su

re o
f th

e W
illis slid

e. 

Ju
st as th

e Z
ap

ru
d
er fram

es sh
o
w

 W
illis, th

e W
illis slid

e in
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L
 

F
ig

. 2
—

L
in

es o
f V

iew
 fo

r th
e W

illis an
d
 B

etzn
er P

ictu
res. A

g
ain

, th
e fo

u
r 

n
u
m

b
ered

 d
o
ts in

 E
lm

 S
treet m

ark
 th

e lo
catio

n
 o

f th
e P

resid
en

t at Z
ap

ru
d
er 

fram
es 1

6
6
, 1

8
6
, 2

1
0
, an

d
 3

1
3
. O

f m
o
re im

p
o
rtan

ce h
ere, h

o
w

ev
er, are th

e 

p
o
in

ts m
a
rk

e
d
 "A

" a
n
d
 "B

". P
o
in

t "A
" m

a
rk

s th
e
 In

te
rse

c
tio

n
 o

f th
e
 

W
illis-Z

a
p
ru

d
e
r tw

o
-c

a
m

e
ra

 lin
e
 w

ith
 th

e
 p

a
th

 o
f th

e
 m

o
to

rc
a
d
e
. T

h
e
 

W
illis slid

e
 sh

o
w

s A
g
e
n
t H

ill a
t p

o
in

t "A
", a

s d
o
e
s th

e
 Z

a
p
ru

d
e
r fra

m
e
 

n
u
m

b
er 2

0
2
. P

o
in

t "B
" m

ark
s th

e in
tersectio

n
 o

f th
e B

etzn
er-Z

ap
ru

d
er tw

o
-

cam
era lin

e w
ith

 th
e p

ath
 o

f th
e m

o
to

rcad
e. T

h
e B

etzn
er p

h
o
to

g
rap

h
 sh

o
w

s 

A
g
en

t H
ill at p

o
in

t "B
", as d

o
es Z

ap
ru

d
er fram

e n
u
m

b
er 1

8
6
. 

7' 
is n

o
ted

, as W
illis seem

s to
 b

e lo
w

erin
g
 h

is cam
era fro

m
 h

is 

eye in succeeding fram
es. 

S
tu

d
y
 o

f th
e m

o
tio

n
 o

f th
e m

o
to

rcad
e in

 th
e Z

ap
ru

d
er fram

es 

w
ill co

n
firm

 th
e accu

racy
 o

f th
e ab

o
v
e an

aly
sis. F

B
I A

g
en

t 

S
h
an

ey
felt, an

aly
zin

g
 th

is sam
e p

ictu
re fo

r th
e W

arren
 C

o
m

-

m
issio

n
 in

 S
h
an

ey
felt E

x
h
ib

it 2
5
, u

sed
 a trian

g
u
latio

n
 o

f th
e 

p
o
sitio

n
s o

n
 a m

ap
 o

f D
ealey

 P
laza. R

eg
ard

in
g
 th

e p
o
sitio

n
 o

f 

W
illis fo

r th
e trian

g
u
latio

n
, S

h
an

ey
felt testified

: 

. . I first d
e
te

rm
in

e
d
 fro

m
 c

o
rre

sp
o
n
d
e
n
c
e
, th

a
t M

r. 

W
illis w

as stan
d
in

g
 alo

n
g
 th

e so
u
th

 cu
rb

 o
f E

lm
 S

treet, 

ap
p
ro

x
im

ately
 o

p
p
o
site th

e T
ex

as S
ch

o
o
l B

o
o
k
 D

ep
o
sito

ry
 

B
uilding. (1511696) 

A
fter p

erfo
rm

in
g
 th

e trian
g
u
latio

n
, S

h
an

ey
felt co

n
clu

d
ed

 

th
at th

e W
illis p

ictu
re: 

. . . w
as tak

en
 in

 th
e v

icin
ity

 o
f th

e tim
e th

at fram
e 2

1
0
 

o
f th

e Z
ap

ru
d
er p

ictu
re w

as tak
en

. T
h
is is n

o
t an

 accu
rate 

d
eterm

in
atio

n
 b

ecau
se th

e ex
act lo

catio
n
 o

f M
r. W

illis is 

u
n
k
n
o
w

n
. T

h
is w

o
u
ld

 allo
w

 fo
r so

m
e v

ariatio
n
, b

u
t th

e 
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tim
e
 o

f th
e
 p

h
o
to

g
ra

p
h
 A

 [th
e
 W

illis slid
e
], a

s re
la

te
d
 

to
 th

e Z
ap

ru
d
er p

ictu
re, w

o
u
ld

 b
e, g

en
erally

, d
u
rin

g
 th

e 

p
erio

d
 th

at th
e P

resid
en

t w
as b

eh
in

d
 th

e sig
n
b
o
ard

 in
 th

e 

Z
ap

ru
d
er film

s, w
h
ich

 co
v
ers a ran

g
e fro

m
 aro

u
n
d
 fram

e 

205 to fram
e 225. (1511697) 

A
lth

o
u
g
h
 th

is testim
o
n
y
 ag

rees p
erfectly

 w
ith

 th
e W

arren
 

C
o
m

m
issio

n
 h

y
p
o
th

eses o
n
 th

e first sh
o
t, S

h
an

ey
felt m

ay
 h

av
e 

c
o
m

m
itte

d
 a

n
 e

rro
r o

f so
m

e
 sig

n
ific

a
n
c
e
 in

 p
la

c
in

g
 W

illis' 

p
o
sitio

n
 ab

o
u
t sev

en
 o

r eig
h
t feet to

o
 far b

ack
 fro

m
 th

e C
u
rb

 

(F
ig

s. 1
, 2

, a
n
d
 3

). T
h
u
s h

is tria
n
g
u
la

tio
n
 c

a
lc

u
la

te
d
 to

o
 

h
ig

h
 a

 fra
m

e
 n

u
m

b
e
r a

n
d
 p

la
c
e
d
 th

e
 c

a
r to

o
 fa

r d
o
w

n
 E

lm
 

S
tre

e
t. In

 fa
c
t, th

e
 re

le
v
a
n
t Z

a
p
ru

d
e
r fra

m
e
s sh

o
w

 W
illis 

stan
d
in

g
 ex

actly
 

on
 
th

e
 c

u
rb

 o
f E

lm
 S

tre
e
t, If S

h
a
n
e
y
fe

lt's 

trian
g
u
latio

n
 tech

n
iq

u
e is carried

 o
u
t ag

ain
, u

sin
g
 th

e actu
al 

p
o
sitio

n
 o

f W
illis, a v

alu
e o

f fram
e 2

0
2
 is o

b
tain

ed
, in

 ag
reem

en
t 

w
ith the previous analysis of this section. 

T
h
u
s, th

e
 te

stim
o
n
y
 o

f P
h
il W

illie
 a

n
d
 a

c
c
u
ra

te
 a

n
a
ly

sis 

o
f h

is p
h
o
to

g
rap

h
 actu

ally
 g

iv
e stro

n
g
 ev

id
en

ce th
at th

e first 

sh
o
t m

ay
 h

av
e b

een
 fired

 in
 th

e early
 fram

es p
rio

r to
 n

u
m

b
er 

202. 

F
ig

. 3
—

"W
" m

a
rk

s th
e
 a

c
tu

a
l p

o
sitio

n
 o

f P
h
il W

illis a
s sh

o
w

n
 

in 
th

e 
relev

an
t Z

ap
ru

d
er fram

es. "9
" m

ark
s th

e p
o
sitio

n
 g

iv
en

 W
illis b

y
 A

g
en

t 

S
h
an

ey
felt. H

ad
 A

g
en

t S
h
an

ey
felt p

laced
 W

illis fo
rw

ard
 n

earerl th
e cu

rb
, 

h
is trian

g
u
latio

n
 w

o
u
ld

 h
av

e b
een

 sh
ifted

 u
p
w

ard
 an

d
 w

o
u
ld

 h
av

e p
assed

 

th
ro

u
g
h
 th

e m
o
to

rcad
e cu

rv
e at th

e co
rrect fig

u
re o

f fram
e 2

0
2
. 

V
o
l. 1

6
 • N

o
. 4
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(2
) 

M
rs. K

en
n
ed

y
. M

rs. K
en

n
ed

y
 w

as seated
 to

 th
e left o

f 

th
e
 p

re
sid

e
n
t in

 th
e
 re

a
r se

a
t o

f th
e
 lim

o
u
sin

e
. R

e
g
a
rd

in
g
 

th
e first sh

o
t, sh

e testified
: 

. . . I w
as lo

o
k
in

g
 th

is w
ay

, to
 th

e left, an
d
 I h

eard
 th

ese 

terrib
le n

o
ises. Y

o
u
 k

n
o
w

. A
n
d
 m

y
 h

u
sb

an
d
 n

ev
er m

ad
e 

an
y
 so

u
n
d
. S

o
 I tu

rn
ed

 to
 th

e rig
h
t. A

n
d
 all I rem

em
b
er 

is seein
g
 m

y
 h

u
sb

an
d
, h

e h
ad

 th
is so

rt o
f q

u
izzical lo

o
k
 

o
n
 h

is fa
c
e
, a

n
d
 h

is h
a
n
d
 w

a
s u

p
. . . . I u

se
d
 to

 th
in

k
 if 

I o
n
ly

 h
ad

 b
een

 lo
o
k
in

g
 to

 th
e rig

h
t I w

o
u
ld

 h
av

e seen
 th

e 

first sh
o
t h

it h
im

. (5
H

1
8
0
) 

T
h
ree w

itn
esses m

en
tio

n
 M

rs. K
en

n
ed

y
's actio

n
s at th

e tim
e 

o
f th

e first sh
o
t. P

h
il W

illis, v
ery

 n
ear th

e car, testified
: 

M
rs. K

en
n
ed

y
 w

as lik
ew

ise sm
ilin

g
 an

d
 facin

g
 m

o
re to

 

• 
m

y
 sid

e o
f th

e street. W
h
en

 th
e first sh

o
t w

as fired
, h

er 

h
ead

 seem
ed

 to
 ju

st sn
ap

 in
 th

at d
irectio

n
, an

d
 h

e m
o
re 

o
r less faced

 th
e o

th
er sid

e o
f th

e street an
d
 lean

ed
 fo

r-

w
ard

, w
h
ich

 cau
sed

 m
e to

 w
o
n
d
er. . . (7

H
4
9
6
) 

S
. M

. H
o
llan

d
 v

iew
ed

 th
e m

o
to

rcad
e fro

m
 th

e T
rip

le U
n
d
er-

p
ass d

irectly
 ah

ead
 o

f th
e car o

n
 E

lm
 S

treet. H
e testified

 th
at 

p
rio

r to
 th

e sh
o
ts M

rs. K
en

n
ed

y
 h

ad
 b

een
 lo

o
k
in

g
 o

ff : 

. . . in
 th

e so
u
th

ern
 d

irectio
n
 . . ab

o
u
t th

at tim
e h

e w
en

t 

o
v
e
r lik

e
 th

a
t a

n
d
 p

u
t h

is h
a
n
d
 u

p
, a

n
d
 sh

e
 w

a
s still 

lo
o
k
in

g
 o

ff, as w
ell as I co

u
ld

 tell . . . th
at w

as th
e first 

re
p
o
rt th

a
t I h

e
a
rd

 . . . sh
e
 tu

rn
e
d
 a

ro
u
n
d
 fa

c
in

g
 th

e
 

P
re

sid
e
n
t a

n
d
 G

o
v
e
rn

o
r C

o
n
n
a
lly

. In
 o

th
e
r w

o
rd

s, sh
e
 

realized
 w

h
at w

as h
ap

p
en

in
g
. . . . (6

H
2
4
3
) 

K
en

n
eth

 O
'D

o
n
n
ell, rid

in
g
 in

 th
e fo

llo
w

-u
p
 car, co

m
m

en
ted

 

sim
ilarly

: 

S
h
e ap

p
eared

 to
 b

e im
m

ed
iately

 aw
are th

at so
m

eth
in

g
 h

ad
 

h
ap

p
en

ed
. S

h
e tu

rn
ed

 to
w

ard
 h

im
. (7

H
4
4
9
) 

T
h
e Z

ap
ru

d
er film

 len
d
s ev

id
en

tial v
alu

e to
 th

e ab
o
v
e o

b
-

serv
atio

n
s. In

 th
e b

eg
in

n
in

g
 fram

es o
f th

e film
 M

rs. K
en

n
ed

y
 

is in
d
e
e
d
 lo

o
k
in

g
 o

ff in
to

 th
e
 c

ro
w

d
 o

n
 th

e
 le

ft sid
e
 o

f th
e
 

street. T
h
e p

o
in

t at w
h
ich

 sh
e su

d
d
en

ly
 sn

ap
s h

er h
ead

 aro
u
n
d
 

to
 th

e
 rig

h
t is e

x
tre

m
e
ly

 strik
in

g
 in

 th
e
 film

. S
tu

d
y
 o

f th
e
 

in
d
iv

id
u
al fram

es sh
o
w

 th
at th

is tu
rn

 o
ccu

rs at fram
es 1

9
5
-1

9
7
. 
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A
fter th

at p
o
in

t M
rs. K

en
n
ed

y
 seem

s to
 b

e lo
o
k
in

g
 d

irectly
 in

to
 

th
e P

resid
en

t's face. 

M
rs. K

en
n
ed

y
's actio

n
s, co

rro
b
o
rated

 b
y
 sev

eral w
itn

esses 

an
d
 th

e film
, are a stro

n
g
 in

d
icatio

n
 th

at th
e P

resid
en

t m
ay

 

have been struck by an early shot. 
(8

) 
A

g
en

t G
eo

rg
e H

ick
ey

. S
ecret S

erv
ice A

g
en

t H
ick

ey
 w

as 

seated
 in

 th
e left rear seat o

f th
e fo

llo
w

-u
p
 car. H

e is easily
 

lo
cated

 in
 th

e still p
h
o
to

g
rap

h
s o

f P
h
il W

illis an
d
 H

u
g
h
 B

etz.p
er, 

as w
ell as th

e Z
ap

ru
d
er fram

e, w
h
ere h

is h
ead

 an
d
 sh

o
u
ld

ers 

are v
isib

le ab
o
v
e th

e w
in

d
sh

ield
 o

f th
e fo

llo
w

-u
p
 car. A

g
en

t 

H
ick

ey
 is th

e m
an

 w
h
o
 h

an
d
led

 th
e A

R
-1

5
 rifle ju

st after th
e 

assassin
atio

n
 sh

o
ts w

ere fired
. 

D
iscu

ssin
g
 h

is reactio
n
 to

 th
e first sh

o
t, H

ick
ey

 stated
 : 

. . . I h
eard

 a lo
u
d
 rep

o
rt w

h
ich

 so
u
n
d
ed

 lik
e a firecrack

er. 

It ap
p
eared

 to
 co

m
e fro

m
 th

e rig
h
t an

d
 rear an

d
 seem

ed
 to

 

m
e to

 b
e at g

ro
u
n
d
 lev

el. I sto
o
d
 u

p
 an

d
 lo

o
k
ed

 to
 m

y
 rig

h
t 

in
 an

 attem
p
t to

 id
en

tify
 it. . . . (1

8
H

7
6
2
) 

T
h
e b

eg
in

n
in

g
 Z

ap
ru

d
er fram

es sh
o
w

 A
g
en

t H
ick

ey
 w

atch
in

g
 

th
e cro

w
d
 o

n
 th

e left sid
e o

f th
e street, u

p
 u

n
til fram

e 1
9
4
. A

t 

fram
e 1

9
5
, h

o
w

ev
er, h

e can
 b

e seen
 to

 b
eg

in
 tu

rn
in

g
 ab

o
u
t to

 

th
e
 rig

h
t. H

a
lf-sta

n
d
in

g
 in

 th
e
 re

a
r se

a
t, H

ic
k
e
y
 c

o
n
tin

u
e
s 

tu
rn

in
g
 to

 th
e rig

h
t fo

r as lo
n
g
 as h

e can
 b

e seen
 in

 th
e fram

es ; 

i. e., u
p
 to

 fram
e 2

0
7
, at w

h
ich

 p
o
in

t h
e is lo

o
k
in

g
 o

ff to
 th

e 

rig
h
t o

f th
e m

o
to

rcad
e. A

 still p
h
o
to

g
rap

h
, tak

en
 b

y
 Jam

es 

A
ltg

en
s an

d
 id

en
tified

 b
y
 th

e co
m

m
issio

n
 as h

av
in

g
 b

een
 tak

en
 

at fram
e 2

5
5
 (R

1
1
2
), sh

o
w

s H
ick

ey
 an

d
 sev

eral o
th

er ag
en

ts 

tw
isted

 aro
u
n
d
 an

d
 lo

o
k
in

g
 b

ack
 in

 th
e d

irectio
n
 o

f th
e d

e-

pository building. 

A
g
en

t H
ick

ey
 seem

s to
 b

e a g
o
o
d
 w

itn
ess an

d
 h

is actio
n
s 

are an
o
th

er in
d
icatio

n
 th

at an
 early

 sh
o
t w

as fired
. 

(4
) P

resid
en

t K
en

n
ed

y
. It is clear th

at th
e actio

n
s o

f P
resi-

d
e
n
t K

e
n
n
e
d
y
 in

 th
e
 e

a
rly

 Z
a
p
ru

d
e
r fra

m
e
s a

re
 o

f in
te

re
st. 

F
B

I A
g
en

t S
h
an

ey
felt testified

 b
efo

re th
e W

arren
 C

o
m

m
issio

n
 

about these fram
es : 

. . . in
 so

m
e
 fra

m
e
s it is o

b
v
io

u
s th

a
t h

e
 is sm

ilin
g
. . . . 

H
is arm

 is u
p
 o

n
 th

e sid
e o

f th
e car an

d
 h

is h
an

d
 is in

 a 

w
av

e. . . . I see n
o
th

in
g
 in

 th
e fram

es to
 aro

u
se m

y
 su

s-

p
icio

n
 ab

o
u
t h

is m
o
v
em

en
ts . . . as h

e d
isap

p
ears b

eh
in

d
 

th
e sig

n
b
o
ard

. . . 	
(5H

151) 
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F
ram

e 1
8
3
 sh

o
w

s th
e essen

tial featu
res d

escrib
ed

 b
y
 S

h
an

ey
-

fe
lt. T

h
e
 P

re
sid

e
n
t is sittin

g
 o

n
 th

e
 e

x
tre

m
e
 rig

h
t sid

e
 o

f 

th
e
 c

a
r a

n
d
 is le

a
n
in

g
 b

a
c
k
 a

g
a
in

st th
e
 re

a
r se

a
t. H

is h
e
a
d
 

is tu
rn

ed
 alm

o
st d

irectly
 to

 th
e rig

h
t as h

e w
av

es to
 th

e cro
w

d
. 

H
is rig

h
t a

rm
 e

x
te

n
d
s o

u
t o

v
e
r th

e
 sid

e
 o

f th
e
 c

a
r, a

n
d
 h

is 

rig
h
t elb

o
w

 can
 b

e seen
 w

ell b
elo

w
 a ch

ro
m

e strip
 v

isib
le o

n
 

the outside of the car. 
A

 v
ery

 m
ark

ed
 ch

an
g
e is ap

p
aren

t b
y
 fram

es 2
2
5
-2

3
0
, as 

th
e
 P

re
sid

e
n
t e

m
e
rg

e
s fro

m
 b

e
h
in

d
 th

e
 sig

n
b
o
a
rd

. A
s h

a
s 

b
een

 m
en

tio
n
ed

 p
rev

io
u
sly

, th
e P

resid
en

t seem
s to

 b
e in

 stro
n
g
 

re
a
c
tio

n
 to

 a
 w

o
u
n
d
 a

t th
is p

o
in

t. F
o
r e

x
a
m

p
le

, in
 fra

m
e
 

2
3
0
 th

e
 P

re
sid

e
n
t is le

a
n
in

g
 fo

rw
a
rd

, a
w

a
y
 fro

m
 th

e
 se

a
t, 

b
a
c
k
 a

n
d
 a

w
a
y
 fro

m
 th

e
 rig

h
t e

d
g
e
 o

f th
e
 c

a
r. H

is h
e
a
d
 

h
as tu

rn
ed

 b
ack

 fro
m

 th
e cro

w
d
, an

d
 h

e faces alm
o
st d

irectly
 

fo
rw

ard
. M

o
re im

p
o
rtan

tly
, th

ese fram
es sh

o
w

 th
at th

e P
resi-

d
en

t's h
an

d
s h

av
e b

een
 raised

 to
 th

e area o
f h

is ch
in

 an
d
 n

eck
. 

A
lso

, h
is arm

s are in
 an

 ex
trem

ely
 u

n
u
su

al p
o
sitio

n
, w

ith
 b

o
th

 

elbow
s raised very high, alm

ost to the level of his chin. 
T

h
e W

arren
 C

o
m

m
issio

n
 b

eliev
ed

 th
at fram

es 2
2

5
-2

3
0

 rep
-

resen
ted

 th
e P

resid
en

t's reactio
n
s to

 a sh
o
t fired

 so
m

ew
h
ere 

in
 th

e in
terv

al o
f Z

ap
ru

d
er fram

es 2
1
0
-2

2
4
, w

h
ile th

e P
resi-

d
en

t w
as b

eh
in

d
 th

e ro
ad

 sig
n
. H

o
w

ev
er, certain

 o
b
serv

atio
n
s 

in
 th

e
 Z

a
p
ru

d
e
r film

 w
ill b

e
 n

o
te

d
 h

e
re

 to
 in

d
ic

a
te

 th
a
t th

e
 

first w
o
u
n
d
in

g
 o

f th
e P

resid
en

t m
ay

 n
o
t h

av
e b

een
 b

lo
ck

ed
 

fro
m

 th
e reco

rd
 b

y
 th

e ro
ad

 sig
n
. T

h
e tran

sitio
n
 in

 th
e P

resi-

d
en

t's ap
p
earan

ce b
etw

een
 fram

es 1
8

3
 an

d
 2

3
0
 (d

escrib
ed

 

ab
o

v
e) in

 fact seem
s to

 b
eg

in
 w

ith
 certain

 reactio
n

s in
 th

e in
-

terval of fram
es 194-206. 

F
irst. a g

en
eral tren

d
 in

 th
e fram

es 1
9
4
-2

0
6
 m

ay
 b

e n
o
ted

. 

B
eg

in
n
in

g
 as early

 as fram
e 1

9
4
, th

e P
resid

en
t's b

o
d
y
 seem

s 

to
 u

n
d
erg

o
 a m

o
tio

n
 fo

rw
ard

 an
d
 to

 th
e left. T

h
is m

o
tio

n
, w

h
ich

 

can
 b

e v
isu

ally
 ap

p
ro

x
im

ated
 to

 b
e o

n
 th

e o
rd

er o
f six

 o
r sev

en
 

in
ch

es, seem
s to

 b
eg

in
 in

 fram
e 1

9
4
 an

d
 co

n
tin

u
es th

ro
u
g
h
 

ab
o
u
t fram

e 2
0
0
. T

h
e P

resid
en

t seem
s to

 m
o
v
e aw

ay
 fro

m
 th

e 

seat b
ack

 an
d
 to

 tilt to
 th

e left, aw
ay

 fro
m

 th
e w

in
d
o
w

 led
g
e. 

T
h
e w

itn
ess statem

en
t o

f K
en

n
eth

 O
'D

o
n
n
ell m

ay
 b

e n
o
ted

: 

H
e w

as lean
in

g
 o

u
t w

av
in

g
. H

e m
ay

 h
av

e ju
st b

een
 w

ith
-

d
raw

in
g
 h

is h
an

d
. A

n
d
 th

e sh
o
t h

it h
im

, an
d
 th

rew
 h

im
 

to
 th

e
 le

ft . . . lo
o
k
in

g
 a

t th
e
 m

a
n
n
e
r o

f th
e
 P

re
sid

e
n
t's 

E
R

R
O

R
 IN

 IN
T

E
R

P
R

E
T

A
T

IO
N

 O
F

 W
A

R
R

E
N

 C
O

M
M

IS
S

IO
N

 

m
o
v
e
m

e
n
t, I w

o
u
ld

 th
in

k
 y

o
u
 w

o
u
ld

 h
a
v
e
 to

 fe
e
l th

e
 

th
ru

st o
f th

e sh
o
t w

as fro
m

 th
e rig

h
t rear. (7

H
4
4
9
) 

S
tu

d
y
 o

f th
e fram

es rev
eals fu

rth
er in

fo
rm

atio
n
. R

ecallin
g
 

th
e d

escrip
tio

n
s ab

o
v
e, it is clear th

at b
etw

een
 fram

es 1
8
3
 an

d
 

2
3
0
, tw

o
 sp

ecific ch
an

g
es o

ccu
rred

 in
 th

e P
resid

en
t's p

o
sitio

n
. 

F
irst, th

e P
resid

en
t tu

rn
ed

 h
is h

ead
 an

d
 sh

o
u
ld

ers b
ack

 fro
m

 
th

e cro
w

d
 u

n
til 

he w
as facin

g
 fo

rw
ard

. A
lso

, th
e P

resid
en

t's 

rig
h
t a

rm
 m

o
v
e
d
 fro

m
 a

 p
o
sitio

n
 w

ith
 th

e
 e

lb
o
w

 b
e
lo

w
 a

 

ch
ro

m
e strip

 o
n
 th

e o
u
tsid

e o
f th

e car, in
to

 a p
o
sitio

n
 w

ith
 

th
e arm

 an
d
 elb

o
w

 w
ell in

sid
e th

e car an
d
 raised

 alm
o
st to

 

ch
in

 lev
el. T

h
ese fram

es an
d
 m

o
tio

n
s h

av
e b

een
 d

escrib
ed

 in
 

su
ch

 g
reat d

etail b
ecau

se b
o
th

 o
f th

ese sp
ecific ch

an
g
es in

 

K
e
n
n
e
d
y
 c

a
n
 b

e
 o

b
se

rv
e
d
 to

 o
c
c
u
r in

 th
e
 "e

a
rly

 Z
a
p
ru

d
e
r 

fram
es," 1. e., those b

efo
re th

e P
resid

en
t d

isap
p
ears fro

m
 v

iew
 

b
eh

in
d
 th

e ro
ad

 sig
n
. In

 th
is co

n
tex

t, It h
ap

p
en

s th
at fram

e 
204 is very im

portant. 

O
n
 th

e in
terv

al 1
9
4
-2

0
0
 th

e P
resid

en
t's b

o
d
y
 is seen

 to
 n

arro
w

 

so
m

ew
h
at to

 th
e v

iew
, in

d
icatin

g
 th

at h
e n

o
t o

n
ly

 lean
s to

 

th
e L

eft fro
n
t, b

u
t also

 is ro
tated

 to
 th

e left. T
h
e ro

tatio
n
 o

f th
e 

sh
o
u
ld

ers b
eg

in
s as early

 as fram
e 1

9
5
. H

is h
ead

 co
m

es aro
u
n
d
 

at 2
0
0
-2

0
2
. B

y
 fram

e 2
0
4
 th

e P
resid

en
t is facin

g
 alm

o
st d

irect-
ly forw

ard. 
A

s th
e P

resid
en

t m
o
v
es an

d
 ro

tates to
 th

e left, h
is rig

h
t arm

 

is p
u
lled

 b
ack

 in
to

 th
e car. W

h
ile h

is elb
o
w

 h
as b

een
 restin

g
 

o
u
tsid

e
 th

e
 c

a
r, it c

o
m

e
s u

p
 n

o
tic

e
a
b
ly

 a
t fra

m
e
 1

9
5
. T

h
e
 

P
resid

en
t's elb

o
w

 can
 b

e seen
 to

 cro
ss th

e ch
ro

m
e strip

 o
n
 th

e 

sid
e o

f th
e car at fram

es 1
9
8
-1

9
9
. A

s P
resid

en
t K

en
n
ed

y
 d

is-
ap

p
ears fro

m
 v

iew
 b

eh
in

d
 th

e sig
n
, 

h
is rig

h
t a

rm
 se

e
m

s to
 

h
e in

 a p
articu

larly
 u

n
u
su

al p
o
sitio

n
—

th
e clearly

 v
isib

le g
ray

 

o
f h

is su
it co

at in
d
icatin

g
 th

at h
is rig

h
t arm

 an
d
 elb

o
w

 h
av

e 

been raised at least to the level of his chin. 

A
t th

is p
o
in

t, th
ree o

f th
e m

o
st d

etailed
 w

itn
ess d

escrip
tio

n
s 

m
ay be quoted: 

D
av

id
 P

o
w

ers: P
resid

en
t K

en
n
ed

y
 w

as sittin
g
 o

n
 th

e ex
-

trem
e rig

h
t-h

an
d
 sid

e o
f h

is au
to

m
o
b
ile, w

ith
 h

is arm
 ex

-
ten

d
in

g
 as m

u
ch

 as tw
o
 feet b

ey
o
n
d
 th

e rig
h
ts

ed
g
e o

f th
e 

c
a
r . . . th

e
 first sh

o
t w

e
n
t o

ff a
n
d
 it so

u
n
d
e
d
 to

 m
e
 a

s 

if it w
ere a firecrack

er. I n
o
ticed

 th
en

 th
at th

e P
resid

en
t 

410 	
()c

o
ie

r 1
9

7
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o
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6
 • N

o
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U
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R
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N
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IE
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C
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S 
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R
R

O
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 IN

T
E

R
P

R
E

T
A

T
IO

N
 O

F W
A

R
R

EN
 C

lO
K

bEtE19TO
/7 

m
o
v
ed

 q
u
ite far to

 h
is left after th

e sh
o
t fro

m
 th

e ex
trem

e 

rig
h
t-h

an
d
 aid

e w
h
ere h

e h
ad

 b
een

 sittin
g
. (7

H
4
7
3
) 

M
r. H

o
llan

d
: A

n
d
 th

e m
o
to

rcad
e w

as co
m

in
g
 d

o
w

n
 in

 th
is 

fash
io

n
, an

d
 th

e P
resid

en
t w

as w
av

in
g
 to

 th
e p

eo
p
le o

n
 th

is 

sid
e
 (in

d
ic

a
tin

g
). . . 

M
r. H

o
llan

d
: A

n
d
 ab

o
u
t th

at tim
e h

e w
en

t o
v
er lik

e th
at 

(in
d
icatin

g
), an

d
 p

u
t h

is h
an

d
 u

p
, an

d
 sh

e w
as still lo

o
k
in

g
 

off. as w
ell as I could tell. 

M
r. S

tern
 : N

o
w

, w
h
en

 y
o
u
 say

, "h
e w

en
t lik

e th
at," y

o
u
 

lean
ed

 fo
rw

ard
 an

d
 raised

 y
o
u
r rig

h
t h

an
d
? 

M
r. H

o
llan

d
 : P

u
lled

 fo
rw

ard
 an

d
 h

an
d
 ju

st sto
o
d
 lik

e th
at 

m
o
m

en
tarily

. 

S
tern

 : W
ith

 h
is rig

h
t h

an
d
 ? 

M
r. H

o
llan

d
: H

is rig
h
t h

an
d
; an

d
 th

at w
as th

e first rep
o
rt 

th
at I h

eard
. (6

H
2
4
3
) 

W
illiam

 N
ew

m
an

: W
e w

ere lo
o
k
in

g
 b

ack
 u

p
 th

e street to
 

see if th
e m

o
to

rcad
e w

as co
m

in
g
 an

d
 th

e first tw
o
 sh

o
ts 

w
ere fired

, an
d
 o

f co
u
rse th

e first sh
o
t, b

o
o
m

, th
e P

resid
en

t 

th
rew

 h
is arm

s u
p
 lik

e th
at, sp

u
n
 aro

u
n
d
 so

rt o
f . . . (7

). 

T
h
ese w

itn
ess statem

en
ts co

m
p
are fav

o
rab

ly
 w

ith
 th

e actio
n
s 

o
f P

resid
en

t K
en

n
ed

y
 n

o
ted

 in
 th

e fram
es 1

9
4
-2

0
6
. T

h
e fo

l-

lo
w

in
g
 seem

s clear: th
e actio

n
s o

f P
resid

en
t K

en
n
ed

y
 in

 th
e 

e
a
rly

 Z
a
p
ru

d
e
r fra

m
e
s a

re
 n

o
t a

t a
ll in

c
o
n
siste

n
t w

ith
 th

e
 

h
y
p
o
th

e
sis th

a
t th

e
 P

re
sid

e
n
t w

a
s first stru

c
k
 in

 th
e
se

 e
a
rly

 

fram
es. p

rio
r to

 fram
e n

u
m

b
er 1

9
5
. 

(5
) L

in
d
a W

illis. W
itn

ess L
in

d
a W

illis, a d
au

g
h
ter o

f th
e 

w
itness w

hose photographs w
ere m

entioned above, can be located 

in
 Z

ap
ru

d
er fram

e 1
8
3
. in

 w
h
ich

 sh
e is d

ressed
 in

 a red
 d

ress 

u
n
it w

h
ite scarf an

d
 is at th

e ex
trem

e rig
h
t o

f th
e fram

e. S
h
e 

d
escrib

ed
 fo

r th
e W

arren
 C

o
m

m
issio

n
: 

. 	
w

e
ll, I fo

llo
w

e
d
 a

lo
n
g
 th

e
 stre

e
t w

ith
 th

e
 c

a
r . . . 

w
as d

irectly
 acro

ss w
h
en

 th
e first sh

o
t h

it h
in

t . . . I w
a
s 

rig
h
t in

 lin
e w

ith
 th

e sign an
d
 th

e car, an
d
 I w

asn
't v

ery
 

far aw
ay

 fro
m

 h
im

 . . . W
h
en

 th
e first o

n
e h

it, w
ell, th

e 

P
resid

en
t tu

rn
ed

 fro
m

 w
av

in
g
 to

 th
e p

eo
p
le, an

d
 h

e g
rab

b
ed

 

h
is th

ro
at, an

d
 h

e k
in

d
 o

f slu
m

p
ed

 fo
rw

ard
 . . . I stay

ed
 

th
ere 	

. w
h
ere th

e S
tem

m
o
n
s sig

n
 is. . . . (7

H
4
9
8
) 

In
 all th

e Z
ap

ru
d
er fram

es u
p
 to

 1
9
9
 L

in
d
a W

illis can 
be 

o
b
se

rv
e
d
 a

s sh
e
 ru

n
s a

lo
n
g
 th

e
 g

ra
ss o

n
 th

e
 so

u
th

 sid
e
 o

f 

E
lm

 S
treet, fo

llo
w

in
g
 th

e p
resid

en
tial lim

o
u
sin

e. A
t fram

e 

2
0
0
, h

o
w

ev
er, sh

e ab
ru

p
tly

 sto
p
s ru

n
n
in

g
. In

 su
cceed

in
g
 fram

es 

(2
0
0
-2

0
4
) sh

e tu
rn

s sh
arp

ly
 an

d
 lo

o
k
s b

ack
 to

 th
e rig

h
t an

d
 

rear o
f th

e m
o
to

rcad
e. A

t th
is p

o
in

t th
e car is in

d
eed

 d
irectly

 

b
etw

een
 h

er an
d
 th

e S
tem

m
o
n
s F

reew
ay

 
sign. 

L
in

d
a W

illis 

th
en

 rem
ain

s fix
ed

 in
 th

e sam
e sp

o
t fo

r as lo
n
g
 as sh

e is v
isib

le; 

i. e., up to fram
e 222. 	

• 
 

It is reaso
n
ab

le to
 su

g
g
est th

at th
ese fram

es are sh
o
w

in
g
 

L
in

d
a W

illis reactin
g
 to

 th
e so

u
n
d
 o

f an
 early

 first sh
o
t. 

(6
) 

G
o
v
ern

o
r C

o
n
n
ally

. It is w
ell k

n
o
w

n
 th

at th
e g

o
v
ern

o
r 

a
n
d
 h

is w
ife

 b
e
lie

v
e
 th

a
t th

e
 P

re
sid

e
n
t w

a
s stru

c
k
 w

ith
 th

e
 

first sh
o
t an

d
 th

at th
e g

o
v
ern

o
r w

as h
it b

y
 th

e seco
n
d
 sh

o
t. 

T
h
e g

o
v
ern

o
r h

as stated
: 

M
y
 reco

llectio
n
 o

f th
at tim

e g
ap

, th
e d

istin
ct sep

aratio
n
 

b
e
tw

e
e
n
 th

e
 sh

o
t th

a
t h

it th
e
 P

re
sid

e
n
t a

n
d
 th

e
 im

p
a
c
t 

o
f th

e
 o

n
e
 th

a
t h

it m
e
, is a

s c
le

a
r to

d
a
y
 a

s it w
a
s th

e
n
. 

T
h
ey

 talk
 ab

o
u
t th

e "o
n
e-b

u
llet" o

r "tw
o
-b

u
llet th

eo
ry

," b
u
t 

as far as I'm
 co

n
cern

ed
, th

ere is n
o
 "th

eo
ry

." T
h
ere is m

y
 

ab
so

lu
te k

n
o
w

led
g
e, an

d
 N

ellie's to
o
, th

at o
n
e b

u
llet cau

sed
 

th
e P

resid
en

t's first w
o
u
n
d
, an

d
 th

at an
 en

tirely
 sep

arate 

sh
o
t stru

ck
 m

e (8
). 

A
fter h

o
u
rs o

f stu
d
y
 o

f th
e clear L

ife m
ag

azin
e en

larg
em

en
ts, 

C
o
n
n
ally

 ch
o
se fram

e 2
3
4
 as th

e p
o
in

t w
h
ere h

e w
as h

it b
y
 

th
e
 se

c
o
n
d
 sh

o
t. N

o
 re

c
o
rd

 is fo
u
n
d
 in

d
ic

a
tin

g
 th

a
t h

e
 w

a
s 

ask
ed

 w
h
en

 h
e th

o
u
g
h
t th

e first sh
o
t h

ad
 co

m
e, ev

en
 th

o
u
g
h
 

h
e claim

ed
 a clear reco

llectio
n
 o

f th
e tim

e g
ap

. F
o
rtu

n
ately

, 

h
e h

ad
 v

o
lu

n
teered

 h
is o

p
in

io
n
 o

n
 th

is p
o
in

t d
u
rin

g
 an

 earlier 

sessio
n
 w

ith
 th

e Z
ap

ru
d
er p

ictu
res, o

n
 A

p
ril 2

1
, 1

9
6
4
. A

t th
is 

com
m

ission screening of 35-m
m

 slides prepared from
 the fram

es, 

G
o
v
ern

o
r C

o
n
n
ally

's o
p
in

io
n
 w

as reco
rd

ed
 in

 a m
em

o
ran

d
u
m

 

fo
r th

e reco
rd

: 

. . . H
e
 felt th

e P
resid

en
t m

ig
h
t h

av
e b

een
 h

it b
y
 fram

e 

1
9
0
. H

e h
eard

 o
n
ly

 tw
o
 sh

o
ts an

d
 felt su

re th
at th

e sh
o
ts 

h
e
 h

e
a
rd

 w
e
re

 th
e
 first a

n
d
 th

ird
 sh

o
ts. H

e
 is p

o
sitiv

( 

th
a
t h

e
 w

a
s h

it a
fte

r h
e
 h

e
a
rd

 th
e
 first sh

o
t; i. e

., 

th
e seco

n
d
 sh

o
t, an

d
 b

y
 th

at sh
o
t o

n
ly

 (9
). 
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G
o
v
ern

o
r C

o
n
n
ally

's estim
ate fo

r th
e tim

e o
f th

e P
resid

en
t's 

re
a
c
tio

n
 to

 th
e
 first sh

o
t is strik

in
g
 c

o
rro

b
o
ra

tio
n
 fo

r th
e
 

p
rev

io
u
s an

aly
sis o

f th
is rep

o
rt. T

h
e ab

o
v
e m

em
o
ran

d
u
m

 w
as 

n
o
t in

tro
d
u
ced

 in
to

 ev
id

en
ce an

d
 th

u
s d

id
 n

o
t b

eco
m

e a p
art 

of the com
m

ission's published record. 
(7

) B
lu

rre
d
 fra

m
e
s. S

tu
d
y
 o

f th
e
 Z

a
p
ru

d
e
r fra

m
e
s im

-
m

e
d
ia

te
ly

 re
v
e
a
ls th

a
t so

m
e
 o

f th
e
 fra

m
e
s a

re
 m

u
c
h
 m

o
re

 
b
lu

rre
d
 th

a
n
 o

th
e
rs. F

o
r e

x
a
m

p
le

, h
ig

h
lig

h
ts in

 th
e
 w

in
d
-

sh
ield

 an
d
 ch

ro
m

e o
f th

e p
resid

en
tial lim

o
u
sin

e ap
p
ear as d

o
ts 

in
 fram

e 1
9
3
, w

h
ile th

ey
 b

eco
m

e h
o
rizo

n
tal streak

s in
 fram

e 
1
9
7
. T

h
e p

h
en

o
m

en
o
n
 o

f b
lu

rred
 fram

es h
as b

een
 stu

d
ied

 in
 

so
m

e d
etail b

y
 D

r. L
u
is A

lv
arez o

f th
e U

n
iv

ersity
 o

f C
alifo

rn
ia, 

B
erk

eley
. It is h

is h
y
p
o
th

esis th
at th

e b
lu

rred
 fram

es d
o
 n

o
t 

ju
st a

p
p
e
a
r ra

n
d
o
m

ly
 in

 th
e
 Z

a
p
ru

d
e
r film

, b
u
t ra

th
e
r th

e
y
 

seem
 to

 o
ccu

r in
 d

istin
ct ch

ain
s o

f b
lu

rs. H
is an

aly
sis in

d
icates 

th
at th

e ch
ain

s o
f b

lu
rs are attrib

u
tab

le to
 h

o
rizo

n
tal o

scilla-
tio

n
s o

f Z
ap

ru
d
er's cam

era, p
o
ssib

ly
 as a n

eu
ro

m
u
scu

lar re-
sp

o
n
se to

 th
e so

u
n
d
s o

f sh
o
ts fired

. 
W

ith
o
u
t g

o
in

g
 in

to
 th

e d
etails w

e can
 see h

o
w

 th
is can

 b
e 

re
la

te
d
 to

 th
e
 a

n
a
ly

sis o
f th

e
 first sh

o
t (1

0
). A

 v
e
ry

 p
ro

-
n
o
u
n
c
e
d
 c

h
a
in

 o
f b

lu
rs o

c
c
u
rs o

v
e
r th

e
 e

n
tire

 in
te

rv
a
l o

f 
fram

es 1
9
0
-2

0
7
. T

h
is can

 b
e in

terp
reted

 as a p
o
ssib

le reactio
n
 

o
f Z

ap
ru

d
er to

 th
e so

u
n
d
 o

f an
 early

 first sh
o
t. 

(R
) 

H
u
g
h
 B

etzn
er, Jr. W

itn
ess H

u
g
h
 B

etzn
er, Jr., to

o
k
 th

e 
la

st o
f a

 se
rie

s o
f th

re
e
 b

la
c
k
 a

n
d
 w

h
ite

 still p
h
o
to

g
ra

p
h
s 

fro
m

 a
 v

a
n
ta

g
e
 p

o
in

t o
n
 th

e
 so

u
th

 c
u
rb

 o
f E

lm
 S

tre
e
t. H

is 
lo

catio
n
 can

 b
e estab

lish
ed

 fro
m

 h
is p

h
o
to

g
rap

h
 an

d
 th

e Z
ap

-
ru

d
er fram

es; fram
e 1

8
3
 sh

o
w

s B
etzn

er at th
e cu

rb
, w

ith
 h

is 
cam

era raised
 to

 h
is ey

e. H
e is d

ressed
 in

 w
h
ite an

d
 is lo

cated
 

alm
o
st d

irectly
 ab

o
v
e th

e red
 search

lig
h
t o

n
 th

e left fro
n
t o

f 
the S

ecret S
ervice follow

-up car. 
In

 a
n
 a

ffid
a
v
it o

f N
o
v
e
m

b
e
r 2

2
, 1

9
6
3
, B

e
tz

n
e
r re

p
o
rte

d
 

th
a
t th

e
 first sh

o
t c

a
m

e
 ju

st a
fte

r h
e
 to

o
k
 h

is la
st p

ic
tu

re
: 

I to
o
k
 a

n
o
th

e
r p

ic
tu

re
 a

s th
e
 P

re
sid

e
n
t's c

a
r w

a
s g

o
in

g
 

d
o
w

n
 th

e
 h

ill o
n
 E

lm
 S

tre
e
t. I sta

rte
d
 to

 w
in

d
 m

y
 film

 
ag

ain
 an

d
 I h

eard
 a lo

u
d
 n

o
ise. I th

o
u
g
h
t th

at th
is n

o
ise 

w
as eith

er a firecrack
er o

r a car h
ad

 b
ack

fired
. (1

9
H

4
6
7
) 

T
o
 c

a
lc

u
la

te
 th

e
 tim

e
 o

f e
x
p
o
su

re
 o

f th
e
 B

e
tz

n
e
r p

ic
tu

re
, 

o
n
e can

 u
se th

e sam
e m

eth
o
d
 th

at w
as d

escrib
ed

 in
 d

etail fo
r 
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th
e W

illis slid
e in

 p
art I. 

In
 B

etzn
er's case th

e tw
o
-cam

era lin
e 

p
asses o

v
er th

e fifth
 lad

y
 stan

d
in

g
 east o

f th
e S

tem
m

o
n
s F

ree-
w

ay
 sig

n
 an

d
 b

y
 a cu

rio
u
s co

in
cid

en
ce w

ith
 th

e W
illis p

ic-
tu

re
 a

lso
 p

a
sse

s o
v
e
r th

e
 le

ft sh
o
u
ld

e
r o

f A
g
e
n
t C

lin
t H

ill 
(F

ig
s. 1

 a
n
d
 2

). C
o
m

p
a
riso

n
 sh

o
w

s th
a
t th

e
 c

o
rre

sp
o
n
d
in

g
 

Z
apruder fram

e can only be num
ber 186. 

T
h
is resu

lt is o
f so

m
e in

terest, fo
r it is in

 p
erfect ag

reem
en

t 
w

ith
 th

e
 p

re
v
io

u
s a

n
a
ly

sis th
a
t th

e
 first sh

o
t c

a
m

e
 in

 th
e
 

early
 fram

es, p
rio

r to
 fram

e 1
9
5
 (an

d
 p

o
ssib

ly
 p

rio
r to

 fram
e 

1
9
0
), a

n
d
 ju

st a
fte

r th
e
 tim

e
 o

f th
e
 B

e
tz

n
e
r p

ic
tu

re
. T

h
is 

resu
lt fu

rth
er serv

es as a stro
n
g
 in

d
icatio

n
 th

at th
e first sh

o
t 

d
id

 n
o
t co

m
e b

efo
re th

e p
resid

en
tial car w

en
t u

n
d
er th

e tree 
at fram

e 1
6
6
; n

o
 w

itn
ess p

laces a sh
o
t th

at early
, m

o
reo

v
er. 

T
h
e ex

p
o
su

re tim
es o

f b
o
th

 th
e B

etzn
er an

d
 W

illis p
ictu

res 
are n

o
w

 k
n
o
w

n
 to

 b
e fram

es 1
8
6
 an

d
 2

0
2
, resp

ectiv
ely

. G
iv

en
 

th
e av

erag
e sp

eed
s o

f th
e p

resid
en

tial lim
o
u
sin

e as 1
1
.2

 m
iles 

p
er h

o
u
r (R

4
9
) an

d
 o

f th
e Z

ap
ru

d
er cam

era as 1
8
.3

 fram
es 

p
er seco

n
d
 (R

9
7
), it is p

o
ssib

le to
 estim

ate th
e d

istan
ce trav

-
elled

 b
y
 th

e car b
etw

een
 th

e tw
o
 p

ictu
res. T

w
o
 altern

ate m
eth

o
d
s 

o
f th

is calcu
latio

n
 are b

ased
 o

n
 th

e F
B

I su
rv

ey
 m

easu
rem

en
ts o

f 
D

ealey
 P

laza (1
7
H

9
0
2
) an

d
 th

e k
n
o
w

n
 d

im
en

sio
n
s o

f th
e car 

(1
7
H

8
6
7
). T

h
e th

ree fig
u
res d

eriv
ed

 are 1
4
, 1

5
, an

d
 1

4
 feet, 

respectively, according to the analysis of this report. 
W

h
ile th

e B
etzn

er p
h
o
to

g
rap

h
 w

as n
o
t u

sed
 b

y
 th

e W
arren

 
C

o
m

m
issio

n
, it w

as p
rin

ted
 in

 L
ife m

ag
azin

e. P
art o

f th
e tex

t 
th

ere m
en

tio
n
ed

 an
 an

aly
sis b

y
 Itek

 C
o
rp

o
ratio

n
, a co

m
p
an

y
 

w
hich is a recognized expert in photoanalysis : 

Itek
, u

sin
g
 a tech

n
iq

u
e called

 resectio
n
in

g
 to

 d
eterm

in
e 

th
e tim

e o
f ex

p
o
su

res, co
m

p
u
ted

 th
e P

resid
en

t's car to
 b

e 
fiv

e feet farth
er alo

n
g
 E

lm
 S

treet in
 W

illis' p
ictu

re th
an

 
in

 B
etzn

er's. S
im

ilar an
aly

sis p
laces th

e tim
e o

f th
e W

illis 
p
ictu

re as ju
st b

efo
re th

e first sh
o
t (1

1
). 

B
o
th

 o
f th

ese statem
en

ts are co
n
trad

icted
 b

y
 th

e an
aly

sis 
o
f th

e
 p

re
se

n
t re

p
o
rt. In

 fa
c
t, H

o
w

a
rd

 S
p
ra

g
u
e
, ,Jr., V

ic
e
 

P
resid

en
t o

f Itek
, h

as ack
n
o
w

led
g
ed

 b
y
 letter th

e erio
r in

 th
e 

first statem
en

t, fo
r reaso

n
s sim

ilar to
 A

g
en

t S
h
an

ey
felt's er-

roneous triangulation : 

W
e h

av
e an

aly
zed

 th
e d

istan
ce q

u
estio

n
 sin

ce N
o
v
em

b
er 

o
f 1

9
6
7
 . . . an

d
 h

av
e fo

u
n
d
 th

e d
istan

ce to
 b

e 1
3
.5

 feet 

V
o
l. 1

6
 • N

o
. 	
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w
ith

 o
n
e m

eth
o
d
 u

sin
g
 sin

g
le fram

e resectio
n
s, an

d
 1

5
$
 

feet w
ith

 a seco
n
d
 m

eth
o
d
 in

 w
h
ich

 th
e tw

o
 p

h
o
to

g
rap

h
s 

w
e
re

 p
o
sitio

n
e
d
 b

y
 sy

n
c
h
ro

n
iz

a
tio

n
 w

ith
 a

 Z
a
p
ru

d
e
r 

fram
e. . . O

u
r d

iscrep
an

cy
 o

ccu
rred

 b
ecau

se w
e lack

ed
 

re
lia

b
le

 in
fo

rm
a
tio

n
 c

o
n
c
e
rn

in
g
 th

e
 e

x
a
c
t lo

c
a
tio

n
s o

f 
B

etzn
et an

d
 W

illis (1
2
). 

R
eg

ard
in

g
 th

e seco
n
d
 ltek

 statem
en

t ab
o
v
e, M

r. S
p
rag

u
e 

sa
id

 th
a
t th

e
 lte

k
 re

p
o
rt c

o
n
ta

in
e
d
 "n

o
 in

sin
u
a
te

d
 re

la
tio

n
-

sh
ip

 w
ith

 th
e seq

u
en

ce o
f g

u
n
sh

o
ts" (1

3
). T

h
u
s, th

e seco
n
d
 

sen
ten

ce q
u
o
ted

 ab
o
v
e is ex

clu
siv

ely
 a L

ife co
n
clu

sio
n
 an

d
 h

as 
n
o
 scien

tific su
p
p
o
rt fro

m
 Itek

. 
In

 su
m

m
ary

, th
e B

etzn
er an

d
 W

illis p
ictu

res, w
h
ile sim

i-
lar in

 v
iew

, p
ro

v
id

e an
 in

terestin
g
 co

n
trast o

f th
e b

eg
in

n
in

g
 

an
d
 th

e en
d
 o

f a p
erio

d
 o

f p
articu

lar in
terest in

 th
e Z

ap
ru

d
er 

film
. 

(9
) S

ecret S
erv

ice reco
n
stru

ctio
n
. T

h
is fin

al p
o
in

t co
n
sists 

m
o
re in

 co
rro

b
o
ratio

n
 o

f th
e ab

o
v
e p

o
in

ts th
an

 in
 fu

rth
er ev

i-
d
en

ce. S
u
rp

risin
g
ly

, a d
o
cu

m
en

t in
 th

e N
atio

n
al A

rch
iv

es sh
o
w

s 
th

at an
 ag

en
t o

f th
e S

ecret S
erv

ice m
ad

e o
b
serv

atio
n
s o

f P
resi-

d
en

t K
en

n
ed

y
 in

 th
e Z

ap
ru

d
er film

 v
ery

 sim
ilar to

 th
o
se o

f 
sectio

n
 4

 ab
o
v
e. A

n
 F

B
I d

o
cu

m
en

t, filed
 o

n
 N

o
v
em

b
er 2

9
, 

1963, includes : 

S
A

 Jo
h
n
 Jo

e H
o
w

lett, U
n
ited

 S
tates S

ecret S
erv

ice, D
allas, 

ad
v
ised

 th
at w

ith
 th

e aid
 o

f a su
rv

ey
o
r an

d
 th

ro
u
g
h
 th

e 
u
se

 o
f 8

-m
m

 m
o
v
ie

 film
s d

e
p
ic

tin
g
 P

re
sid

e
n
t Jo

h
n
 F

. 
K

en
n
ed

y
 b

ein
g
 stru

ck
 b

y
 assassin

's b
u
llets o

n
 N

o
v
em

b
er 

2
2
, 1

9
6
3
, H

o
w

lett w
as ab

le to
 ascertain

 th
at th

e d
istan

ce 
fro

m
 th

e
 w

in
d
o
w

 le
d
g
e
 o

f th
e
 fa

rth
e
st w

in
d
o
w

 to
 th

e
 

east in
 th

e six
th

 flo
o
r o

f th
e T

ex
as S

ch
o
o
l B

o
o
k
 D

ep
o
sito

ry
 

B
u
ild

in
g
, 4

1
1
 E

lm
 S

tre
e
t, to

 w
h
e
re

 th
e
 P

re
sid

e
n
t w

a
s 

stru
ck

 th
e first tim

e in
 th

e n
eck

 w
as ap

p
ro

x
im

ately
 1

7
0
 

feet. H
e stated

 th
is d

istan
ce w

o
u
ld

 b
e accu

rate w
ith

in
 tw

o
 

o
r th

re
e
 fe

e
t. . . . S

A
 H

o
w

le
tt a

d
v
ise

d
 th

a
t it h

a
d
 b

e
e
n
 

ascertain
ed

 fro
m

 th
e m

o
v
ies th

at P
resid

en
t K

en
n
ed

y
 w

as 
stru

ck
 w

ith
 th

e first an
d
 th

ird
 sh

o
ts fired

 b
y
 th

e assassin
, 

w
h
ile

 G
o
v
e
rn

o
r C

o
n
n
a
lly

 w
a
s stru

c
k
 w

ith
 th

e
 se

c
o
n
d
 

sh
o
t (1

4
). 
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A
 m

ap
 w

as in
clu

d
ed

, w
h
ich

 sh
o
w

ed
 a p

o
in

t "A
" at 1

7
0
 feet 

fro
m

 th
e w

in
d
o
w

, w
ith

 th
e n

o
tatio

n
 : "P

resid
en

t stru
ck

 w
ith

 
first b

u
llet." 

T
h
e
 re

fe
re

n
c
e
 to

 d
ista

n
c
e
 o

f firin
g
 c

le
a
rly

 in
d
ic

a
te

s th
a
t 

A
g
en

t H
o
w

lett m
ean

t n
eith

er th
e "b

lin
d
" p

erio
d
 b

eh
in

d
 th

e 
sign (in

d
eterm

in
ate to

 ab
o
u
t 1

2
 feet) n

o
r th

e fram
es o

f o
b
v
io

u
s 

reactio
n
 after 2

2
5
 (all fu

rth
er th

an
 1

9
1
 feet fro

m
 th

e w
in

d
o
w

). 
(1

8
H

9
0
) In

d
eed

, H
o
w

lett's fig
u
re o

f 1
7
0
 feet co

rresp
o
n
d
s to

 
a
b
o
u
t fra

m
e
 1

9
9
 o

r 2
0
0
. It c

a
n
 b

e
 re

c
a
lle

d
 fro

m
 se

c
tio

n
 4

 
ab

o
v
e, th

at at th
is p

o
in

t o
f th

e film
 th

e reactio
n
 o

f P
resid

en
t 

K
en

n
ed

y
 first b

eco
m

es p
articu

larly
 n

o
ticeab

le. 
T

h
e ab

o
v
e d

o
cu

m
en

t, filed
 w

ith
in

 a w
eek

 after th
e assassin

a-
tio

n
 (o

n
 th

e
 sa

m
e
 d

a
y
 th

a
t th

e
 W

a
rre

n
 C

o
m

m
issio

n
 w

a
s 

fo
rm

ed
), clearly

 rep
resen

ts th
e o

rig
in

al S
ecret S

erv
ice an

aly
sis 

o
f th

e assassin
atio

n
, b

efo
re th

e p
erm

u
tatio

n
s o

f rifle sp
eed

 an
d
 

th
e sin

g
le-b

u
llet th

eo
ry

 h
ad

 b
een

 ad
d
ed

. O
n
e o

th
er relev

an
t 

arch
iv

es d
o
cu

m
en

t co
n
cern

s a screen
in

g
 o

f th
e 3

5
-m

m
 slid

es 
fo

r w
h
ich

 H
o
w

lett w
as p

resen
t in

 W
ash

in
g
to

n
 o

n
 A

p
ril 1

4
, 

1
9
6
4
. A

 m
em

o
ran

d
u
m

 fo
r th

e reco
rd

 co
n
tain

s rem
ark

s w
h
ich

 
m

ay
 b

e attrib
u
tab

le to
 A

g
en

t H
o
w

lett: 

(b
) T

h
e
 re

a
c
tio

n
 sh

o
w

n
 in

 fra
m

e
s 2

2
4
-2

2
5
 m

a
y
 h

a
v
e
 

sta
rte

d
 a

t a
n
 e

a
rlie

r p
o
in

t--p
o
ssib

ly
 a

s e
a
rly

 a
s fra

m
e
 

1
9
9
 (w

h
en

 th
ere ap

p
ears to

 b
e so

m
e jerk

in
ess in

 h
is m

o
v
e- 

m
en

t) o
r, w

ith
 a h

ig
h
er d

eg
ree o

f p
o
ssib

ility
, at fram

es 
2
0
4
-0

6
 (w

h
e
re

 h
is rig

h
t e

lb
o
w

 a
p
p
e
a
rs to

 b
e
 ra

ise
d
 to

 
an

 artificially
 h

ig
h
 p

o
sitio

n
) (1

5
). 

A
g
a
in

, th
is a

g
re

e
s w

ith
 th

e
 a

n
a
ly

sis in
 se

c
tio

n
 .4

 o
f th

e
 

p
resen

t rep
o
rt. 

A
fte

r th
e
 d

e
ta

ile
d
 F

B
I re

c
o
n
stru

c
tio

n
 o

f M
a
y
 2

4
, 1

9
6
4
, 

w
h
ic

h
 e

sta
b
lish

e
d
 th

e
 o

b
stru

c
tio

n
 b

y
 th

e
 o

a
k
 tre

e
 p

rio
r to

 
fra

m
e
 2

1
0
, th

e
re

 is n
o
 in

d
ic

a
tio

n
 th

a
t th

e
 c

o
m

m
issio

n
 in

-
v
estig

ato
rs g

av
e fu

rth
er co

n
sid

eratio
n
 to

 th
e clu

es g
iv

en
 b

y
 

H
o
w

lett's rep
o
rt an

d
 later co

m
m

en
ts. 

N
eith

er o
f th

e tw
o
 d

o
cu

m
en

ts m
en

tio
n
ed

 w
as in

tro
d
u
ced

 in
to

 
evidence or the published record. 

C
o

n
clu

sio
n

s 

T
h
e W

arren
 C

o
m

m
issio

n
 co

n
clu

sio
n
 o

f a first w
o
u
n
d
in

g
 

o
f b

o
th

 P
resid

en
t K

en
n
ed

y
 an

d
 G

o
v
ern

o
r C

o
n
n
ally

 (th
e "sin

g
le- 

V
o
l. 1

6
 • N

o
. 4
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b
u

lle
t th

e
o
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