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195 Clepington Road,

DUNDEL,

Angus,
Scotland.

3™ Pebruary, 1970.

Deer Sir, - .

I om a 22 yeer 01d student at Dundee University and I am
extremely interested in the subject of the Assassination of .
President Kennedy. I ericlose 2 cony of "Anslysis of Zapruder
frames 222 to 244", which I have recently comnleted, and I would
be plessed if you would let me know your opinion of it.

I am not a vhotogravhic expert but I believe I may have
discovered something of importsnce through photo-analysis of the
ZaoruGer frazmes 222 to 244 which appeared in tne November 28, 1966
| - edition of "LIFE INTERIATIOIAL". I am sending you a copy of
; the work and hoping that it might be possible for you to reconsider
your position with regard to £1lms 2nd pnotos, taken 2t the
time of the assassination, thnt you possess (Zspruder film, Hughes
£ilm, 3ell f£ilm, Betzner photo, Rickerby photo, Dorman »hoto,

T. Tovner film, J. Towner vhoto, Pemschnell film 2nd 2ny others
you own) asnd make them, or best copies and prints of them,
vailable to rescarchers. I feel that if I, being for from

eyoert, can discover something ss basic and immortant azs the
exact frame at which Governor Connally wes shot, then OﬂOuOgPQUﬂlC
experts ané other researchers would almost certainly ve 2ble to
discover yet further intelligence contained in the films and
photose. I look forwasrd to hearing from you in Fhe near future.

. i .

Yours feithfully,

C. LONG2OTTOL.




~ald in 3-d4 reading of the frames with respect to their movements).

ANALYSIS OF ZAPRUDER FRAMES 222 TO 244

The problem of photo-analysis 1s that photographs poriray
in two dimensions that which occurred in three dimensions. In
the case of successive movie frames 1t is possible to introduce

some éegree of measure of the third dimension, depth, by relating

the movements between the various images relative to each other

and the movements of the images themselves. By comparing the

relationships of the images frame by frame, and relating this to
the overall sequence it is possible to judge the movements in
three dimensions throughout the sequence.

In the case of the 2apruder film sequence frames 222 to 244
published in November 28, 1966 edition of "Life International®
it is possible to use the various shadows cast, as well as the
obvious angles, distances, and_rélative movements (due to movqment
of car and occupants - taking parallax into éccount) in a
determination of what movements, in three dimensions, each occupant

made. This analysis is mainly concerned with the movements of

Governor John B. Connally throughout the sequence.

The fact that Connally's coat was black is an added problem
in relating his movements to three dimensions since the black
cloth does not show up folds very well and tends to present a flat

image (both President Kennedy snd Mrs. Kennedy were wearing coats

which showed up the shadows of the folds of the cloth a2nd thus

The car was travelling from left to right of Zapruder at a
speed of Jjust over llm.p.h., with Zgpruder's £ilm running at 18.3
frames per second.  The car thus moved forwards almost a foot
between frames of the £ilm. At freme 222 the cer was sbout 95
feet from Zapruder with Zapruder filming at an angle of about
45°’to Priesident Kennedy in the direction of movement of the car.

The road was not simply running left tb right, the direction
of/ '
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of movement of the car was angled to Zapruder, so that at frame
244 tpe car was about 80 feet from Zespruder, who was now filming
at an-engle of 52° to0 the President in the direction of movement
of the car. Thus there was an alteration in angulation of camera
to car of approximately 9°. This small angulation alteration,
the relatively large distance involved, plus the original angulation
involved indicate that there would be only slight alterations in
the relationships of the occupants.of the car to one another,
had they remained stationary, from beginning to end of seguence.
This is borme out by noting the relative movement of fixed objects

on the car between fremes 222 and 244.

Zapruder's camera was directed at approximately 14° N of E
at frame 222 and 55 N of E at frame 244; the time of the
assassination was 12.30p.m., thus the sun was just W of S.
Therefore, the camera was directed at almost 90° to the direction
of the sunlight throughout this sequence of 23 fremes. This is

important in the reading of the shadows appearing in the frames.

The time from frame 222 to frame 244 is 1.27 seconds - this
mist be borne in mind in assessing the speed of movement of the
occupents of the car, as must the fact that the time between

consecutive frames is 0.055 seconds.

At frame 222 Governor Connally (hereafter referred to as Jc)
is between Zapruder and Mrs. Kennedy (hereafter referred to as JK),
obscuring most of her from view; ‘there ig a little of JK's left
arm visible beyond JC's left arm but the rest of her which 1s
visible is sbove JC's head and shoulders. The relative movement
between JC and JK, if both were stationary, through the seguence

can be seen to be JC moving to the right (in the picture -

h ereafter shortened to i.p.; this is to distinguish right and
left/
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left (i.p-) from occupapt's right and left) relative to JK. Thus,
if both JC, who is almost square-~on to the camersa, and JX remained
“at their positions in £.222, one can se¢ that in the succeeding ¢
frames several points of reference would move relative to each

othef:-

(l) the amount of JK's left arm visible to right (i.p.) of
JC's left arm would decrease.

(2) the amount of JK's right arm, elbow, and roses at her

right side, visible to left (i.p.) of JC's right shoulder
(see later frames than £.222) would increase.

(3) the line down the left side (i.p.) of JG's head would
pass to the right (i.p.) relative to the line dowmn the
left side (i.p.) of JK's head (hair); and the amount
of JK's left coat collar, coloured blue, visible to

right (i.p.) of JC's head, would decrease.

(4) JC's head would gradually decrease the amount and
length of his left shoulder visible. '

(5) +the length of both right and left shoulders of JC would
decrease slightly (due simply to relative movement,
disregarding the head).

(6) Athe tip of JC'e left (and right) shoulder(s) would move }'
to left (i.p.) of the metal frame which is visible "
positioned between fron@ seats and jump—seats in the
car. |

(7)» JC's hat (seen, in £.222, to the left of the metal strip
at the front of the giass panel on the near side of the
car, just above the edge of the car and below and slightly
left (i.p.) of the tip of JC's left shoulder} would
move to left (i;p.) of the metal strip;and a greater

amount of it would become visible.

All of these movements and the distances moved would be

relatively/
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relatively small, as can be seen by observing the relative movement

of the metal frame and JK (who remains in a fixed position through
£.222 t0.£.232) - at £.222 the tip of JK's left shoulder is about ﬁf
halfway bétween the metal frame znd the metal strip, at back and :
front, respectively, of the glass panel, being o little nearé;

to the frame than the sirip. . Throught the succeeding frames the
tip of JK's left shoulder moves left (i.p.), as one would expect,
relative to the metal frame, till at £.231 it is obsctired by the
metal frame, and in £.232 it is just to left (i.p.) of the metal

frame. .

By comparing the expected movemehts of reference points with
what actually occurred in succeeding frames one can assess what
movement actually occurred.

Yot only is it possible %o assess the movement but one can,
by comparison with other movements, assess the relative speed of

the movement occurring. There are several movementd, both

voluntary andé involuntary reacfions to the shots, which one cen
use to help sssess the speed of any movement occurring:-

(1) The reaction, involuntary, of President Kennedy to the
fatal shot(s) (as noted by Ray liarcuc, Josiszh Thompson,
and Harold Veisberg, the movement of the Fresident's
hesd wae sharply forwards beitween £.312 and £.313, then
backwards and to (his) left between £.313 and f.319;

thus indicating two shots - one at f.312-3 from

behind and one at f£.313-4 from front right). The car

was travelling at almost exactlysright angle to Zapruder's
camers in this sequence; and the distance JFK's head
moved backwards (disregarding leftward movement)

through £.314 to £.319 was about the seme distance as

from the back to the front of his head - approximately

6 inches. This movement occurs in five frames - 0.275

seconds/ : Tl
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seconds snd is due to the impsct of the bullet imparting

its momentum to JFK's head.

(2) The voluntary reaction of Clint H1ll to hearing the
- first shot(s). S.A. Clint Hill, on the left front . ?
running-bosrd of the follow-up car, can be seen to b& ¢ o

facing slightly to (his) right of straight forward, in

a fixed position through £.222 to £.230. At £.231 he
starts to turn his head to (his) right and by £.242 he :
can be seen to be facing to left (i.p.) of camera but o
has still not turned his face into a position where it

is facing at right angles to the direction of movement

- of the car. (e.g. he is still not facing fully to his
v vaid®

right). Thus in 12 frames, 0.66 seconds, Hill turned
his head through sn angle well short of 90°. EHill's

eaction was. a voluntary one; he was turning to look

¢

“over’his right shoulder in the direction from which he
s beliéved the report of the first shot had come.
(3) The voluntary movement of JK's right arm. ‘ !ff
npE——— R
JK's right arm starts to move in £.233 (one assumes her
right hand was previously resting in her lap, andfrom
the movement this appears to be the case) and by f.244
her right hand is Just reaching JFK's left elbow. This f
voluntary movement thus occurred in 0.61 seconds.
(4) Th e yQluntary reaction of JFK to being hit.
" This is difficult to jﬁdge since JFK has cleesrly started
to react before he emerges from behind the traffic sign
e
at £.224~5. But one can get some indication of the

speed of his reaction; - hisg left arm rises from its

nearly vertical position in £.224 to a horizontal positioh
in £.230, 0.33 seconds later. At f£.224 JFK's right
hand, which has come well across from its previous

position/ | |
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position of elbow resting on the car-side, with the
forearm moving up and down as he waved to the crowd.

_to react is impossible

to estimate with accurawy; but to this time period must
be added the time between\impact and the stért of the
voluntary react;on (e.gs rejction time) - this also
cannot be estimated accﬁ;étely ~ in order to determine

l the frame at which impact occurs. Although it cannot
be estimated accurately from the film it is clear that
JFK was hit well before f.224. Other photographic
evidence and witness testimony from Philip Willis and
ﬁugh Beﬁzner indicates that JFK was in fact hit at least

as far back as £.200 and probably just prior fo this.

The following is sn analysis of the frames, comparing each
frame with previous frame (except, of course, £.222) in order
to determine the govemepts which gggg;zed. It is not a.simple
direct comparison but aleo takes into account the above mentionéd
relative movements, speed of movements etc. which must be borne
in mind as each frame is compared with the previous frame. The
comparison also takes into account the overall seguence; end so
the indications of movements between frames are not just simply
determined by the differences between the two frames. In reading

the analysis it is necessary to bear in mind all the gbove

" mentioned factors.

In f.222;

JC is facing to (his) right of the camera - this is indicated
by the shadow down his face; it is slightly to (his) left of
midline, his nose is apparent only as s slight protrusion into
the shadow side of his face. His left ear is clearly visible,
his right ear is nqt. His head appears to be tilted very slightly

backwards/
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backwards (e.g. chin forwards, forehead back).

His pollar end tie are presénting a square-on to camera image;
about the same amounts of right and left shirt collar are visible,
with the knot of the tie in the centre. The line down the ;E§ide
of the right lapel of his coat 1s roughly parallel to the line
down the edge of the road sigﬁ, as is the line down the inside

of the left lapel.

The line drawn between the tips of his left end right shoulders
(nereafter referred to as t+he line across his shoulders') is
at sbout 90° to the line down the edge'of the road sign. Thus
the line across his shdulders is not parallel to a line horizontally
across the car at 90° to the direction of movement of the car
(in the following frames this line can be seen quite readily
represented by the dark line across the back seat, a few inches
below the top of the seat, approximately intersecting with JK's
right arm at a point roughly halfway dowvn the line down'the left
side (i.p.) of the arm between shoulder snd elbow. But in £.222
this line across the back seat is not yet visible - & similar
preference line would be the line across the top of the grill at
th e front of the car - the line across Jo's shoulders is clearly

not parallel to this reference line).

The tip of JC's left shoulder is obscured by the metal strip
at the front of the glass panel. There is a small amount of JK's
left arm visible beyond JC's left shoulder.  The tip of {his)
right shoulder is Jjust obscured by the edge of the roadsign; line
dovm left (i.p.) JK's right arm is visible so tip of JC's right

shoulder is clearly to left (i.p.) of line down JK's right srm.

The top of JC's white Texas hat is visible just above the
edge of the car, to lefi (i.p.) of metal strip at front of glass

panel./
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penel. The top edge of the hat is just below the level of the
hand~-rail (the grey line just to. left (i.p.) of the tip of Roy
Kellerman's right shoulder, and to right (i.p.) of the metal
strip). The amount of hat visible extends to just less than

half the distance between metal strip and metal frame.

» The line down the left side (i.ps) of JC's head is well to
the left (i.p.) of the line down left side (i.p.) of JK's head.

211 of this indicates that JC is facing to (his) right of
straight forward (in direction of movement of car) and to (his)
right of camera. His fece is clearly turned to (his) right,
as is his body - his right shoulder is obviously further (towards)
back than his left shoulder. His hat is in front of him (probably
in his lap, held by his right h and - see later) with the brim
horizontal - the‘top'of the hat is visible, clear from ﬁhe sharpv

engle at its top edge and from the shadows down left side (i.p.)

of the hate.

In f.223:

JC is still facing to (his) right of camera, but slightly
less to (his) right than in £.222 - the shadow line down his face
is siightly to (his) left of midline, less so than in f.222; his
noge is protruding siightly less into the shadow side of his face,
and the shadow below his nose is clearly visible -defining the lower

border of the nose. Left ear is still visible, as in f.222.

‘His head is still tilted Jjust slightly back, as in f.222.

The appearance of collar and tle are much the same as in
£.222 - the metal frame is obscuring less of his left collar but
the amounts visible are otherwise the same, presenting a similar

square-on to0 camera appearanceé to that in f.222.

Just barely discernible below JC's right shoulder is e

slightly/




' The anpgulation of the line down JC's left arm to the line of the

=0
slightly lighter area than the rest of the coat - this is the
sun shining on a fold of cloth caused by the shoulder being et

rest, with the upper arm vertically down.

The lines down the insides of right and left lapels are—
s8till parallel to each other but are just slightly off parallel

with the line down the edge of the road sign - the lower visible
edge of the line down inside.of each lapel is to right (i.p.)

of its om top edge. By comparison with f.222 this indicates
the body is now turneé slightly to (his) left of square-on 1o

camera.

The angulation of the line across the shoulders is very
similér to,that'ih'f.222 - it is now just slightly iess then 90° :
to the lihe of the edge of the road sign (resding angle in clock- 5?_
wise Qirection from top of edgé of road ;ign).' The line across {‘fm
the back seat is now visible, and it can be secen that the line
across the shoulders is not parallel to the line across thne back
seat; and if both lines were extended they would'intersect on

left side (i.p.) of JC.

Tip of JC's left shoulder is all but obscured by metal frame,
as in £.222; 1is now Just fractionally to .left (i.p.) of the metal

frame. The length of JC's left shoulder is the same as in f.222.

Less of JK's left arm is visible to right (i.p.) of JC's left arm.

near edge of the car is just slightly less then in £.222 (reading

angle in clockwise direction from edge of car).

Tip of JC's right shoulder is still to left (i.p.) of line

dovn JK's right arm.

Slightly more of JC's hat is visible thsn in f.222. It now
eztends halfwey from metal strip to metal frame; and it is slightly

higher/
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higher - its top edge is now level with the hand-rail.

The line down left side (i.p.) of JC's head is still to
left (i.p.) of line down left side (i.p.) of JK's head.

All of this indicates that JC has moved very little between
£.222 and £.223 - he appears t0 have turned fractionally to his

lefte He is still facing to (his) right of camera, but his vody

appears to ve just slightly to (his) left of souare-on to camera

whilst still facing to (his) right of straightforward, with his

right shoulder back, left shoulder forward. His hat is still
visible, brim horizontally placed, in front of him in a similalr

position to position in £.222.

In £.224:
JC is facing souare-on to camerz - the shadow line dowm his

face is in the midline; sunlit part of nose does not protrule

into shadow side of face, Left ear heos well defined lower border -
much more prominent ond distinet than in £.223; the reverse

iz true with the top of the left ear. dils head svoecrs to be
tilted not only bzck but is now also slightly tilted to (his)

right. ’ ?

Lezs of both right and left chirt collars are vizcihle then
in £.225%; and now there iz more of hic left collsr vicible than
“his right collar - this is due to (his) right lapel of his coat
coming across znd obscuring some of the right collsr. There is
no waite shirt visible to left {(i.p.) of JC'c tie and to right
(i.p.) of inner line of (his) richt lapel (e.c. wetween coct and

. :

4ie on {(hiz) richt cide) as therc was in £.283 - again due to
(n is) right lapel coming across. There is still o 1ittle white
gshirt visible between coat and tie on (his) left side. The line
dowvn the inside of (hig) right.lapel is c¢lesrly nowvheres near

parallel/



parallel to the line of the eige of the road sign anéd is neking
a4 considerzble angle to it, much more sO than in £.823. The
line down the inside of (his) left lapel has also increaced its

angulation to line of edge of road sign, vut the incresse is notv

as marked as with (his) right lapel.

The surclit area on JG's right shoulder is ruch larger than
in £.225 and is gquite clear. It appears to consist of two
distinet areas - one at the junction of shoulder and chest, and
i the other (more vertical of the two) at the Junction of shoulder
: and arm (this is to be expected and is the natural folding

pattern of clothes at the shoulder when the upper arm is st rest,.

: vertically dowmwerds)e This indicates that JC's right shoulder

has come forwards, since it is now more into the sunlight.

The angulation of line across JC's shoulders is now nmeh
legs than 90° to line of edge of road sign, and is now parallel
to the line across backseat. Tip of JC's left shoulder is
clesrly visible slightly less than halfway from metal strip to
metal frame. And it is slightly higher then in f.223 - being
slightly nearer to the level of the line drawvm across lirs. Connally's
right shoulder then in £.223. The length of JC's left shoulder ;
is less than in f.223. There is slightly more of JK's left arm :
visible to right (i.p.) of JC's left arm then in £.223. The
angulatioh of the line dowm JC's ieft arm is rmech less to line
of edge of car then in £.223. All of this indicates that JC's
| left shoulder has moved backwsrds, slightly upwards, =nd his vody
is slightly tilted to (hnis) right (this is indicsted oy engulation

of line down (his) left arm - it is doubtful if JC's left elbow

ie simply rising up to (his) left since JK's left arm is visidle
to right (i.p.) of JC's left arm ond below handrail as in £.223,
indicating no movement of JC's elbow upwards =nd to (his) left g

gince/
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since this would obscure the sbove mentioned part of JK'svleft

arm).

Tip of JC's right shoulder is less to left (i.p.) of line
down JK's right arm, and 3t is further from line across backseat
and slightly nearer to edge of car then in £.223. Length of
3C's right shoulder is slightly less than in £.223. All of this

indicates that Jo's right shoulder nas come forwards end downwardse

Jo's hat is not clearly visible - there is Just a greyish
vlur in the position the hat was in at £.223; and this plur

does not extend as Tar to left (i.é.) of metal strip as the hat
does in £.223 (and there is less grey visible in £.224 than white
visiﬁle in £.223). This indicates that the hat has gone to right
(i.p.) of its position in £.223 - that is, the hat has rioved to

‘ Jc's left and/or forwards and/or dovnwards.

The line down left side (1.p.) of JC's head is still to
left (i.p.) of line down left (i.p.) of JK's head.

All of these points indicate that JC has chenged his position
morkedly from f.223. His face h as turned to (his) left; his
body has rotated to left, his right shoulder has moved forwards
end downwards, hls left shoulder has rmoved backwards and
upwards; end there is & slight tilt of JC's hepd and body to (nis)
righte JC's hat has moved forwards and/or to (nis) left snd/or

dovnwards.

. In £.225:
Jc is facing sliphtly to (his) left of camera but is still
facing to (his) right of straight forwards - shadow line dovm
his .face is to (his) right of midline; slight amount of right

side of chin is visible in sunlight, and (his) right eye is just

discernible. ™ ere is also a very small sunlit area pelow JC's

rignt/
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right eye, slightly to left (i.p.) of his nose. Left ear is only

just discernible. These points indicate that JC has turned to
(his) left of his position in £.224. Hisg head is tilted more

to (his) right than in f£.224.

—_—

Less of (his) right shirt collar is visible then in f£.224.
Slightly more of (his) left collar is visible than in £.224 (due
to metal frame obscuring less of (his) left collar = this is
also an indication of tilt of JC's body to (his) right).

Sunlit area on JC's right shouldéer 1s slightly larger than
in £.224 - the less vertical of the two folds is slightly larger
then in £.224 and extends slightly to right (1.p.), in relation
to tip of JC's right shoulder, of its position in f.224. This
indicates that JC's right shoulder has moved forwards ( - shoulder
is less in shadow of head, more in sunlight - )} of its position

in £.224.

Right inner lapel line has come further scross - is obscuring
more of his right shirt collar; and it hes increased in angulation

to line of edge of road sign. Left irmer lapel line has decreased

in angulation to edge of road sign and is now, again, virtually

parallelkto line of edge of road sign.

The line across JC's shoulders has inereased in sngulstion
. to line of edge of car (reading angle anti-clockwise from edge
of car) and has rotated anti-clockwise through line parallel to
line scross backseat (position in £.224). If line across shoulders
and line across back seat are extended they will intersect on
right side (i.p.) of JC. Pip of JC's left shoulder is further
to left (i.p.) of position in £.224 - is now more than halfway

from metal strip to metal frame; is nearer to metal frame than

metsl strip. And tip of (his) left shoulder is higher than in

£.224 - is now at same level as line drawn across Nrs. Comnally's

right/
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right shoulder. Length of JC's left shoulder is maeh less than
in f.224. More of JK's left arm is visible %o right (i.p.) of
Jo's left arm. Angulation of line down Jo's left arm is less
to line of edge of carvthan in f.224. These points indicate
that JC's left shoulder hes moved upwards and to left (i.p.) O

its position - that is, 1t has moved backwards and upwards.

Tip of JC's right shoulder is still to left (i.p.) of line
down JK's right arm, slightly less so than in £.224; eand 1t is
slightly further from line across backseat and slightly nearer
to edge of car then in f.224. Length of JC's right shoulder is
slightly less than in f.224. Thege points indicate that JC's
right shoulder has come foryards and downwards from position in

f.224.

JC's hat is now visible again. It appears above the edge
of the car to left (i.p.) of metzl strip; it extends to just

iess then halfway from metal strip to metal frame, and its top

‘edge is Just level with the hand rail. It appears greyer then

in f.222 gnd f£.223 - this may be an indication that the part of
the hat visible is in shadow. The hat has thus moved back and/or
to JC's right and‘upwards slightly from its position in £.224 -
but it is still not as far back and/or to JC's right and up as

in £.223.

To left (i.p.) of the hat, above the edge of car and to right

(1.p.) of metal frame there is a small pink area - this is JC's

right hand (see later frames) holding the brim of his hat.e It

was not visible previously (thus has moved upwards and/or backwards).

All these points indicate that JC has again, changed his
position markedly from the previous frame (£.224). His face has’
turned further to (nis) left, and his body has further rotated
to (his) left - left shoulder has gone upwards and packwards,

right/
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‘ right shoulder has gone forwerds and downwards. His body is
6iear1y tilted to his right. His right hand and his hat have

moved upwerds and/or backwards.

£.226 is slightly blurred but most of the reference points are

discernible:

JC is facing well to (his) left of camera, but is still
facing to (his) right of straight forward -~ the shadow line down ;.
; his face is clearly to (his) right of the midline, more of his .
' right cheek is in sunlight than in £.225. Shadow of nose is Just
into the shadow side of face. More of (his) right side of chin

is visible than in £.225. Right eye is now in sunlight. Left

|
2
|

ear is not discernible. JC has thus turned further to (his)
! left from £.225. JC's head is quite clearly tilted to (his)
right.

It is difficult to discern the gmounts of right and left
shirt collars visible due to the blurring. Similarly, the sunlit
areas at (his) right shoulder are blurred and it is difficult to
judge the amounts visible - but they are still visible. The

inner lapel lines are obscured by the metal frame and JG's hat.

Angulation of line across shoulder is greater to both line

.of edge of car and line across back seat than in f.225. Tip

of JC's left shoulder is now just to right (i.p.) of metal frame;
it is further to left (i.p.) and higher - is now just above lével

of Krs. Connally's right shoulder - than in £.225. liore of JK's
left arm ie visible to right {i.p.) of JC's left arm than in
f.225; Ahgulation of line down JC's left arm has decreased to
~line of edge of car from £.225. All these points indicate that
JC's left shoulder has moved upwards and backwards, with his

| body tilting to (his) right, from its position in f£.225.

' Tip/
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Tip of JC's right shoulder is still to left (i.p.) of line
down JK's right arm; it is slightly further from line across
ﬁackseat and nearer to edge of car than in £.225. Agein, JC's

right shoulder appears to be moving downwards and forwards (the

$11t of Jc’s vody to (his) right accounts for (his) turning right

shoulder not moving to right (i.p.) of line down JK's right arm)e.

More of JG's hat is visible than in £.225. Part of it is
whiter_than in f£.225 - indicating the appearance of a shadow line.
Th e hat extends from metal strip to metal frame, (e.g. whole ‘
length of glass panel), and it is higher than in £.225 - its top
edge is now gbove the level of the hand-rail, and is now beﬁween
the levels of Kellérman's and Mrs. Connally's right shoulders,

it is also nuch nearer to tip of JK's left shoulder than in £.225.

The hat has, therefore, moved upﬁards, end backwards snd/or to

JC's right.

The pink of JC's right hand has moved upwards from f£.225 and
is now slightly to left (i.p.) of the metal frame - it is visible
just below the point of intersection of JC's right inner lapel
d line snd the metal frame. Below and to left (i.p.) of (his)
right hand is a white dot, Just visible above the edge of the car

and slightly left (i.p.) of metal frame - this is JC's right shirt -

cuft (gee later frames).

All these points indicate that JC has, once again, moved

quite markedly from his position in the previous frame (£.225).

His face has turned further to (his) left; -and his body has
rotated further to (his) left - his k£t shoulder has gone upwards

and backwards, his right shouléer has moved downwards’ end forwards,

with his body tilted slightly mare to (his) right. His right

hand, slong with the hat it ie holding, has moved upwards, znd

backwards and/or to (his) right.

£.227/
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£.227 is very blurred but several of the reference points are
still discernivle: ' Ea
' 55~£;; turned further to (his) left'of camerg = his fight |
eye is visible in sunlight; shadow line down his face is well.
to (his) right of midline, and shadow of nose is almost clear
of shsdow side of face. Right cheek 1s clearly visible in ‘
sunlight. JC has thus turned to (his) left of his position in
£.226 (1t is difficult to tell if he is facing to (his) right or
(his) left of straight forwards). The tilt of his head cannot

really be judged due to the blurring.

It is difficult to judge amount of his right shirt collér
visible. Left collar 1s not visible due to JC's chin (- heead
tu rning to (his) left -) and his right hand obscuring it. The
sunlit areas at JC's right shoulder are not discernible due to

the blurring.

Angulatioh of line across shoulderg is difficult to measure

due to difficulty in discerning +ip of (his) left shoulder

% eccurately. Tip of left shoulder is almost obscured by metal

A frame and hat, but it is probably the black ;mage visible just
above the blurred imazge of the hat and to right (i.ﬁ.) of the
metal frame; if this is correct, it is to left (i.p.) of position
in £.226 and is also higher - is now just above level of Krs.

- Connally's right shoulder. And the length of (his) left shoulder
is much less than in f.226. Cannot Jjudge amount of JK's left

arm to right (1i.p.) of JC's left arm due to JC's hat obscuring

the line down JC's left arm, but horizontal distance from tip of
JC's left shoulder to right edge (i.p.) of JK's left arm is greater
than in £.226. Angulétion of line down JC's left arm cannot be

meesured due to hat obscuring almost all of the line. These points

tend to indicate that JC's left shoulder has moved vackwards and

upwards/
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upwards from its position in £.226.

Tip of JC's right shoulder is difficult to locate precisely

but it is still to left (i.p.) of line dovn JK's right arm.

Length of right shoulder is also difficult to measure dbut .appears
approximately the same as in f.226. Tip of right shoulder gppears
to be further from line across backseat than in £.226.

JG's hat is very blurred but it can be seen to be dbscuring
ghoulder just visible. The top edge of the hat is now at the

level of Mrs. Connally's right shoulder - .is, therefore, nigher

than in £.226.

JC's right hand is now much higher than in £.226 - more black

coat is visible ﬁetween hand and edge of car; hand is now at

level of JC's right shirt collar. The metal frame appesrs 1o

be passing between hand and camera - most of hand is to left (i.p.)

of metal frame but there is some of it visible to right (iyDe)

of it. More of JC's right shirt cuff is visidle and it is higher

than in £.226 - more black coast between cuff and edge of car.

Hat, hand, and shirt cuff have all moved upwards from positions S f,.

in f.226.

All the discernible points indicate that JC has turned
further to (his) left from position in £.226; his body has also
rotated further to (his) left - left shoulder up and back {ana

right shoulder down snd forwards). His right hand and hat have

risen further, from position in f.226.

In £.228:

JG is facing well to (his) left of camera and is now facing.
to (hig) left of straight forwards (e.g. facing slightly to his
left) - shadow line down face is now well %o (his) right of
midline,/ ' ' '
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midline, shadow of nose is not now merged with the shadow side

of his face; right eye is clearly in sunlight, as is his right

cheek, more so than previously. Curved shadow velow (his) right

side of his chin'is clearly visible, and JC's right egr is discernible

in the shadow side of his face.” His nose is just visible in

profile. Th us JC has turned further to (his) left of position
in £.226 (and considerably further to (his) left of position in

£.225). JC's head is tilted slightly backwards.

Very 1little of (his) right shirt collar is visible.  Lert
collar is not visible - is obscurednby his head (and right hand).
Th e sunlit areas at JC's right shoulder are again visivle, and
are aligned nearer to horizontazl than previously - indicates JC

turning to (his) left (shoulder turning a position where it is

nearer side-on to camera), with his right shoulder coming forwerdse

Angdlation of line across shoulders has increased to doth

1ine of edge of car snd line across backseat from £.226 (and
£.227). Tip of JC's left'shoulder is now to left (i.p.) of
metal frame - is just visible to right (i.p.) and below JC's
nose. Tip of (his) left shoulder is also to left (i.p.) of its
~position in £.236 (and £.227) in relation to tip of JK's left

shoulder. It is at same height as in £.227 - Just sbove level
of Urs. Connally's right shoulders. Very little of length of JC's
“left shoulder is visible due to head obscuring it - tip is Just

visible. As in £.227, JC's hat is obscuring the line down (his)

ieft arm and thus one cennot Judge emount of JK's left arm to
right (i.p.) of {his) 1eft‘arm (but horizontal distance from tip
of (his) left shoulder to right edge (i.p.) of JK's left am is
greater than in £.227) and also cannot measure snoulation of line
dowvn (his) left arm. All of these points indicate that JC's
left ghouléer is still moving béckwards as his body turns to

(his) left.

Length/
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Length of JC's right shoulder has shortened considerably

between £.227 and f.228. Tip of (his) right shoulder has

moved to right (i.p.) of its position in £.226 (and £.227) - it
is now to right (i.p.) of line down JK's right arm; and it is
further from line across back seat. The red roses at JK's ;;ght
elbow are ﬁow visible end tip of JK's right elbow is coming into

view. These points indicate th&t JC's right shoulder has

moved forwards (and downwards) from its position in £.227.

" JC's hat is clearly visible, especially the whiter top part
of it. It is slightly higher than in f.227 - top edge is
gbove the level of Mrs. Connzlly's right shoulder. The hat also
appears to be left (i.p.) of its position in f£.226 - there is a
larger black arez betﬁeen'the hat and the metzl stfip to right
(i.p.) of it. There are one or two gréy dots visible, through
the glass panel, below the whitg top of hat - thesé may be part
of the brim of the hat in sunlight; 1f so this shows that the
hat is not horizontal as in £.222 and £.223 end is inclined slightly.
The hst has thus moved slightly upwards, and béckwards and/or ;f
to JC's right. _ Lo

JC's right hand has risen up from its position in £.227 -
its top edge is now at the level of his chin and is obscuring

a little of JC's right shirt collar. Hand is still mainly to

~left (i.p.) of the metal frame. lLiore of JC's right shirt cuff

is visible gnd it is 8lightly higher - 2 little more black coat

vigsible between cuff and edge of car - than in f£.227. Thus hat,

hand, and sh irt cuff have risen up slightly, and have also moved

slightly backwards snd/or to (his) right.

Line dovm left side (i.p.) of JC's head is still to left

(i.7.) of line dowvn left (i.p.) of JK's head. (Compare this
slight, if any, movement of line'down left side (i.p.) of JC's
heed/
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hesd in relation to line down left side (i.p.) of JK's head
petween £.223 and £.228 with the movement of the line down left
side (i.b.) of Kellerman's head in relation to line down left
side (i.p.) of Mrs. Connﬂlly s head vetween f.223% and £.228 -
1ine down Kellerman's head has moved from sllghtly left of llne
down Mrs. Connally's head in £.223 to slightly to right of it in
£.228. This movement in relations of Kellerman and Krs. Connally
ig due to the movement of the car (there veing little movegent
by either Kellerman or Mrs. Connally) - the lack of movement of
JG's head in relation to JK's head is partislly explained by
JC's head turning to (his) left dbut also by JC's head tilting to

(his) right.)

All of the points indicate that JC has turned further to
his Ieft then in £.227; and is now facing to (his) left of straignt
forwards. ~His body has rotated further to (nis) left, left
shoulder going back, right shoulder going fopwards (=nd downwards).
The shortened length of both shoulders, snd the horizontal
nature of th e sunlit areas at (his) right shoﬁlder, indicate
that JC 1s approachihg a side-on position to camera - tip of
right shoulder is just to left (i.p.) of line down left side
(i.p.) of JC's head. JC's hat and (his) right hand have risen
glightly further end have moved slightly backwards and/or to
Jc's right.

In £.229:

There is very little chenge in JC's head froam £.2728 - JC
js still facing to (his) left of stroight forwards Just slightly
to (his) right of his position in f.228 (e.g. is turned slightly
less to (his) left thon in £.223) - shndow line dovm frece is
just slightly nearer to micline then £.228, is nenrer O nis
right eye; glightly less of curvature velow (his) ricat side of

chin/
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chin thaﬁ in £.228, and his noge is less pronounced in vprofile
than in f£.228. Jc's heed is not so tilted Dbock as in‘f.228;
ond chin is further to left (i.p.) of metal Trsame than in £.228 -
chin has moved back gnd/or to (his) right (from f.222 to £.228

his chin moved nearer to metal frame -~ now reverse action taking

place).

Slightly more of Jo's right collar is visible then in £.228 -
vartially due to (his) right hend moving dowﬂ, obscuring less of
collar. Left collar is not visible. sunlit areas ?t right
shoulder are presenting & similar inage to that in £.228 - still
e2lmost horizontally aligned. These points indicate that JC's

body ig still near to side-on to camera.

Angulation of line across shoulders has now decrecased slightly
to line of edge of car from f.228. Tip of 5C's left shouller
ig now Jjust obgscured by metai freme - has thus moved ¢ right
{iep.) = e.g. hns moved forwards of-position in £f.228. It is
et same height as in £.228 - still just sbove level of Lrs.
Connally's right shoulder. S1lightly more length of JC's left
shoulder is visible then in £.228. Line down JC's left arm is
5till obscured by JC's hat (shadow down hat gives false impression
of JC's left arm) thus cennot judge the amount of JK's left arm

to rignt (i.p.) of JC's left arm (horizontal line from tip of

. left shoulder to right edge (i.p.) of JK's left arm is less than

"in £.228) and cannot measure angulstion of line dbwn JG's left

NTMe These points indicate that JC's left shoulder has moved

slightly forwards from its position in £.228.

Length of JC's right snoulder has increased just slightly

from £.228. Same smount of roses are visivle as in f.228.

Tip of JK's ripht elbow is Jjust vizible. min of (hieg) right

shoulder/
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shoulder is slightly nearer to edge of car than in £.228. The
points indicate thet there 1s very litfle chenge in the position
of JC's right shoulders only = slight movement dovmyards énd

backwards snd/or to JC's right.

Jo's hat has moved dowmwards and to right (i.p.) from £.228 -
its tép edge is now jgst pelow level of Lrs. Connslly's right
shoulder; and the whiter part (in sunlight) is now extending
about halfway from metal strip to metal Treme (in-£.228 1t
extended halfway from metal frame to metal strip - reverse of
situstion in £.229). yore of line down JB's left arm is visible
then in £.228 - hat is obscuring less of 1t. These points
indicate that the top of his hat has moved dovnwards, forwards
and/or to JC's left. '

&C's right hond ‘is (now clearly discerniple) visible just
below his chin. The metaliframe'is‘between hand and camera,
vut much more of hend 1is vigible to left (i.p.) of metal frame
then to right (i.p.) of it. Hend is lower than in £.228 - 18
obscuring less of right collar snd now black coat is visible
between chin and hénd. Less of right shirt cuff is visible
then in f.228, and it is slightly lower th an in £.228 - less
black coat visible between cuff and edge of car. Right hand

and shlrt cuff have thus moved downwards slightly.

Line dovm left side (i.p.) of JC's hesd is still to left

(1.p.) of line dovn left side (i.p.) of JK's head.

- All the points of reference seem 1o indicate very little

change in JC's position between £.228 and £.229. He has turned

_ fractionally to (nis) right (he has clesrly stopped turning to

(nis) left); his left shoulder hés moved forwards, his right
shoulder has moved slightly dowvnwards, ond backwards and/or to
JC's right.  His body appears to be rotating to (his) right.

His/
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His right hand end his hat have moved slightly downwards.'

In.f.230:

JC is still facing to (his) left of camera; - is fzeing
slightly less to (nis) left then in £.229 (e.g. he has turned -
fractionally to (his) right of position in £.229) - the shadow
line down his face is nearer to midline than in £.229, is now
encroaching upon his right eye.‘ Less of his right cheek is
visible in sunlight, and less of curvature velow right side of
chnin, than in f.229. Nose is less discernible in profile than
in £.229. Right ear is still discernible. Head is tilted
slightly less backwards than‘in £.229; and is now almost vertical
- chin is slightly further from metal frame then in £.229, more

black coat between chin and metal frame.

Slightly more of {nhis) right shirt collar is visible than
in £.229. Sunlit afeas at JC's fight shoulder are still visible,
but are smaller then in £.229 and do not extend es far to right
(i,p.) as in £.229. This indicates that JC's right shoulder is

moving backwards.

Anpgulation of line across hisz shoulders is sawe as in £.22%.
Tip of (his) left shoulder is obscured by metal frame - thus 1t
has moved slightly forwards from f£.229 (if (nis) left shoulder
was stationary tip of it would move back, €.g. 10 left (1.D-)5
from metal frame as £ilm progresses frame bY freme). Tin of
(hig) left shoulder is st same height as in £.229 - just above
level of tip of lrs. Connally's rignt shoulder.  Lengtn of JC's
left shoulder is slightly greater than in £.229. Cannot compare

smount of JK's left arm visible to right (i.p.) of JC's left zrm

with that in £.229 due to hat obscuring view in £.229, but

horizontal distance from tio of Jo's left shoulder Ho right edge
(i.p.) of JK's left arm is less than in £.229. Can now measure

angulation/
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angulation of line down JC's left arm out cennoit compare with
f.229 due to0 hat obscuring most of line from view in £.22%.
These points indicate that JC's left shoulder has moved forwards

from £.229.

Length of JC's right shoulder is slightly grester than in
£.229. Tip of right shoulder is slightly nearer to edge of car
than in £.229 and it is slightly to left (i.p.) of position in
£.229 - slightly less of roses visible than in £.229. JX's
right elbow is just visible. These points indicate that JC's
right shoulder haé moved slightly downwards, vackwards and/or

to (his) right of its position in £.229

Jo's hat is now gquite clearly discernible - the brim of hat
is visible, line of brim'is epproximetely parallel to line of
edge of car; brim is just below level of JC's chin and just
gvove level of tip of Kellerman's right shoulder, znd it extends
from metal frame.to.metal strip. The top of the het ié visible,
just above edge of car to right (i.p.) and below the fingers of
(his) right hand, to right (1.7.) of metal freme. The part of
+the hat between top and brim is in shadow. Top edge of hat is
lower‘than in £.229 - is now well below tip of Lrs. Connally's
right shoulder and just below level of JC's chin. JC's right

hend is lower than in £.229 - more black coat between hand and

- enin.  Hétal frame is still between hand and camera = still more

of hend is to left (i.p.) of metal frame than to right (i.0.)

of it. Top edge of hand is lower than in f.229 in relation to
(nis) right shirt collar - was well gbove level of bottom of

coller in £.229, is now just above this level of bottom of collare.
Less of (his) right shirt cuff is visible than in £.229, ccmeid

&% - lese black cozt bvetween cuff and edge of car - and is beginning

to be obgcured by edge of car. These poihts indicate that (his)

right/
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right hand has moved dovnwards from f.229. The hat appears to
have rotsted - top of hat visiblé in previous frames has moved
down and left (i.p.), brim is clearly visible for first time - ;
thus hat has rotated over into a more vertical position - e.g.
brim of hat is more vertically aligned, with top of hnat to (his)

right or right front of brim.

2' Line down left side (i.p.). of JC's head is now just slightly
; to left (1.p.) of line down left side (i.p.) of JK's head.

These points indicate that there has been a more marked
change in position between £.229 and f£.230 than there was between

£.228 and £.229 - JC has turned slightly more to (his) right of

his posiﬁion in £.229 and is now facing just slightly to (his)

left of straight forwards. His body has rotated more to (his)
right — his right shoulder is moving down and backwards, (his)

left shoulder is moving forwards. His left shoulder is higher

iaht
than his et shoulder indicating his body is tilted to (his)
righte. His right hand has moved downwards and the hat, which
is also lower than in f.229, hes rotated so that the brim is in

a more vertical position.

In £.231:

JC has turned slightly more to (his) right of position in
£.230 -~ shadow line down his fesce is nearer midline, is now

encroaching well into (his) right eye; 1less of cheek is in

sunlight than in £.230. Shadow of nose is nesrer to shadow

side of face. Less of curvature below (his) right side of chin B
formardi of
is visible than in £.230. Head now appesrs to be tilted slightly ;

Vuhul' dﬂi" -
)y further from metal frame than in f.23Q, slightly more vlack coat

between chin and metal frame; but top of JC's head on right
side -(1.p.) 1is obscuring more of JK's hair ané more of JK's left

blue/
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Same amount of JC's right shirt collar is visible (perhaps

a little less, - due to this)right hend obscuring a little of it)

as in £.230. Left collar is still not visible, and tie not
discernible. Sunlit areas at JC's right shoulder are only vaguely
vigible, less visible then in £.230 and do not extend as much to

right (i.p.) as in £.230.

Angulation of line across shoulders has slightly decreased

i 4o line of edge of car from £.23C. Tip of (his) left shouléer

haodd
ig still obscured by metal frame gnd is at samelés in £.230.

| Length of (nis) left shoulder hes slightly incressec from £.230,

and less of JK's left arm is visidle to right (i.p.) of JC's

left arm than in £.230. Angulstion of line down JC's left arm

is less to line of edge of car than in f£.830. These points-
indicate that JC's left shoulder has moved forwards; and JC's

body is tilting to (his) right and/or JG's left elbow is moving

upwards and/or forwards.

Length of JC's right shoulder hes incressed slightly from

: £.230. Tip of (his) right shoulder is slightly nearer to edge

; of cer snd is to left (i.p.) of its position in £.230 - much less
% of rosés vigible, now virtually obscured by JC's right shouléer,

1 than_in f.230. Less of JK's right elbow 1is visible thzn in

; f.230. These pnoints indicate that JC's right sghoulder has moved

1 dovnwerds, ond backwards end/or to JC's right from f.230.

_JCls hat is now clearly rotating: less of hat is visivle
thsn in £.230, line of brim is no longer parallel to line of elige

of cor and is now making a quite definite sngle to line of edge

of car - hiphest part of orim (that part at extreme 1eft (i.p-)
of glase panel, Just to right (1.p.) of metal Traome) is at just a

slipghtly/
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glightly higher position than in £.230. The lowest, moét forwerd,
psrt of brim (that part at extreme right (i.p.) of glass panel,
just to l;ft (i.p.) of metal strip) is now Just sbove junetion

of edge of car and metal strip.. Thus the most forward part of
vrim has moved downwards and/or o JC's rignt and/or backwérE; -
e.ge it hes rotated over more into a vertical position and front
edge is moving pound to JC's right, more so than back edge. Part

of brim mey be visidble Jjust below Jo's right hand, just above

edge of car and to left (i.p.) of metal frame. Top of hat is

~not now visivle, a further indication that the net is rotating

(putting top of hat into shadow); ané hat is moving dovnwsrds
and to JC's right - thus top of hat moving out of view. And
more of JC's left arm 1is visible to right (i.p.) of hat, this
also indicates rotation of nat and the movement to JC's right

end/or backwards.

.Much more of JC's right hand is visible to left (i.p.) of
metal frame than in £.230 and less of hand 1is visible to right
(i.p.) of metal freme than in £.230. Shadow line dowm (nis)
right hand is now to left (i.p.) of extreme right (i.p.) point
of JC's rignt shirt collar, was to rignt (i.p.) of this point in
£.230. Hand is lower than in f.230 - top edge of hond is now
at level of bottom edge of Jc'svright coller, and bottom edge
of hand is nearer to efge of cer than in £.230. Less of JC's
right shirt cuff is visible then in £.230 - is now virtually no
black cozt ovetween it and edge of car, and some of cuff is ovscured
vy edge of car. shirt cuff is further to left (4.p.) of metal
freame than in £.230. These points indicate thet (his) right

ond hes moved downwards, end to (nis) right end/or vackwards

from f. 230.

Line down left side (i.p.) of JC's head is now virtually in

line/
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line with, fractionally to left (i.p.) of, line down left side

(i.p.) of JK's head.

All of these points indicate that JC has turned further to
(his) right from £.230. He is facing straight forward or —
fractionally to (his) left of straight forward. His head hes
tilted élightly forwardse. His pody has turned more to (his)
right than has his head - his right shoulder has moved back and
dovm, left-shoulder has moved forwards. His body appears to be
tilting to (his) right. His right hand is moving dovnwards,
and backwards and/or to (his) right; his hat is rotating over

end round and is moving backwards and/or to (his) right.

In £.232:

JC is stili facing spproximstely straight forward; 1s fecing
just slightly more to (his) right than in £.231 - shadow line
down face is just slightly nearer midline, shadow of nose is now
just merging with shadow side of face, and curvature of (his)
left 8idé of his chin is now visible. His heed is tilted forwards

as in £.231.

More of JC's right shirt collar is visible then in f£.231.
Tie is not really discernible, and left collar is not visible.

Sunlit areas at right shouléer are not visible. Angulation of

line dovm inside of (his) right lapel has increased to line of

edge of éar from f£.231.

Angulation of line across shoulders is seme %0 line of edge
of car as in r.231. Tip of (his) lef't shoulder is still obscured
by metal freme, and is at same height a2s in f£.231. Length of
(his) left shoulder visible is slightly less than in £.:231 - due
to tu;ning of head; (his) left side of face, beldw nose is now
visible. Same amount of JK's left crm is visible to right (i.p.)
of JG's left arm. Angulation of line down JC's left nrm is

slightly/
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slightly less to line of edge of car than in f.231. These
points indicate that JC's left shoulder is moving forwards; and
that (his) left elbow is moving forwards end/or upwards snd/or
J0's body is tilting to (his) right. .

Length of JC's ripght shoulder is grester than in £.231.
Tip of (his)'right sﬁoulder is nearer to edge of car and further
to left (i.p.) than in £.231 - virtually none of roses sre visible
to left (i.p.) of JC's right éhﬁulder, less than in f£.231. Tip
of JC's right shoulder is now to left (i.p.) of line down JK's
right arm. JK's right elbow is not now visible. Line down
JK's right arm, as it has been from f£.222, is vertical (virtually
parallel to line down edge bf road sign) and is making same angle
to line across back seat as it has been from f£.222. These
points indicate that JC's right shoulcer hss moved downwards,
and backwards snd/or to (his) right, as ¢o the above mentioned
points about his right collar, inner lapel line, and disappearance

of sunlit areas at (his) shoulder.

Less of hat is visible than in £.231; angulation of line
of brim is less to line of edge of car than in £.231. Highest
part of brim is lower then in £.231 - is now below level of tip
of Kellerman's right shoulder. Lowest part of brim is lower

then in £.231 - is nearer to edge of car and further below level

of tip of Kellerman's right shoulder. liore of JC's left arm is

visible to right (i.p.) of brim of hat than in £.231. A litile
of brim of JC's hat is visible below JC's hand, above edge of car,
and it is more to left (i.p.) of metzl frame than in T.231.

These points indicate that the hat is still rotating and is moving

dovmwards, ané back and/or to (his) right.

All of JC's right hend that is visible is to left (i.p.) of

metal/
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metal frame - none to right (i.p:) of it - and it is lower than
in £.231, slightly more black coat between hend and chine Less
of right shirt cuff is visible - almost all of it is obscured
below edge of car - then in f£.231. These points indicate thav

JC's right hand is moviﬁg Gown =nd back and/or to JC's rights

Line down left side (i.p.) of JC's heal is now in line with

line down left side (i.p.) of JK's head.

These boints indicate tnat JC has turned slightly to (nis)
right from f.231. His body hes totated further to (his) right,
right shoulder moving back and down, left shoulder moving forward.
And His vody is tilting to (his) right. - JC's right hand is
moving down and.back. His hat is moving down, and back and/or
to (his) right, and is rotating further over and round (e.g. toD

of hst is going down, back, and to JC's right).

In £.233:

JC is still facing straight forwards (or slightly to (nis)
left of ;traight forwards), but has turned fractionally more %o
(his) right from £.232 - shadow line down face is slightly nearer
to midline, very little of (his) right cheek is in suniight, nose
shadow is merged into shadow side of face, less of curvature below
(his) right side of chin is visible than in £.232. Left side
of chin is less curved than in £.232 - face tending to narrow and

elongate below nose. lleed is tilted less forwards then in f.2352.

iore of his right shirt collar is visible than in £.232.
Tie is not clearly discernible and left coller is not visible.
Sunlit aress st (his) right shoulder zre not visible. Angulation
of (his) right inner lapel line.is greater to line ol edge of car
then in £.232. These points inlicate thet JC's right choulcer

is moving back sand to JC's right.

Anpulation/
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Angulation of line across shoulders is slightly less to
line of edge of car thah in £.252. Tip of (his) left shoulder
is still obscured by metal frame, is just slightly lower then in
£.232 - now just below level of lirs. Connglly's right ,shouller.
Length of JC's left shoulder is slightly grester then in £.252
(due to turning of nead to (his) right, elongation of his face,
as-well as (his) left shoulder moving forwards as JC rotates to
(nis) right). Less of JK's arm is visible to right (i.p.) of
JC's left arm than in f.232. Angulation of line down JC's left
arm is less to line of edge of car than in £.232. These points
indicate that JCG's left shoulder is moving forwards, with his
vody tilting to (his) right and/or his left arm (2nd elvow) is

rising up snd forwerds.

Length of (hié) right shoulder is slightly greater then in
f.232. Tip of (his) right shoulder is nesrer 1o edpge of car
and further to left (i.p.) then in £.252 - none of roses visivle
to left (i.p.) of JC's right shoulder. Line dovn JK's right arm
is not =s nesr vertical es in £.232 (and previously), it is now
making less of an angle to line across dack sest then in f.232.
Even so0 JC's right shoulder is etill obscuring JK's right elbow.
These pointsAindicate that JC's right snoulder is still moving

down, back snd/or to JC's right.

Less of JC's net is visible than in £.232; asngulntion of
1ine of brim of hat iz much greater to line of edge of cnr.
Highest pert of hat is lower then in £.232 - is much nesrer to
edge of car z2nd is further Eelow level of tip of Kellerman's
right shoulder. Lovwest port of brim vieible is not now on
extreme right (i.p.) of pless panel - it is noout halfu-y froa
metal frome to met~l strivn, is thus further to leflt (i.p.) tqap

. ot
in £.2%2. Hore of JC's left nria igs visidble to richt (i.;.)‘than
in £.2%2. A little of JC's het iz still visible below JC's

right/
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right hend, ond it is to left (i.p.) of position in f.Z32. Thes
noints indicate that JC's hat nos moved dovn ond 5ack and /or
to (his) right. It is still rotating - front edgé of brim moving

to (nis) right faster than back edge.

Less of (his) right hend is vieidle then in L.23% - a little

of it iz obscured below edge of cor. Hand is lower - more black

I
A
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cont between top edge of hend end fis chin - thsn in
fsnd is slso to left (i.p.) of position in £.232 - o emall black
erea is viéible 40 right (i.p.) of hond and to left {i.p.) of
metal frame, just svove edge of cor. Lesg of JC's right shirt
cuff is visible.thsn in £.232, there is now very little vigible
sbove the edge of the car. These points indicate that JC's

hend is moving dovm, and back snd/or to. (his) right.

Line down left side (i.p.) of JC's head is in szme position
as in £.232 in relation to line down left side (i.p.) of JK's

hesd - ies in line with it.

Less of JK's left blue coller is visible then in f.232.
These points indicate that JC has turned slightly to (nis)
right of position in £.232 and is now facing virtually straight

-3

forwerdis. His body is turned more to (his) right then in f.232;

‘hig left shoulder is moving forwards, left erm (and elvow) is

rising up and/or forwards, sné his body is tilting to (nis)

ripnt. 4is right shoulder is moving back, dovm, andé rounc to
(his) right. Eic rigat hend, holding his n=t, is moving bvack,

dovm,. end/or to (his) right. The nat is clso {still) rotating.

In f.234: (»nlthough this fraue 1s olurred it is still possibdle
to discern most of the reference points)

“F& 1s facing slightly to (his) right of position in £.233
and nleo is, now, fazcing slightly to {his) richt of stroight

forwerds/
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foprwards — very little of (his) right cheek is in sunlignt, there

is no curvature of shadow below (his) right sidée of chin. ilis
left eye is vaguely discernible. (dis) left sice of his face

is showing little curvature of chin - indicating face is elongeting. ;

—_—

It is difficult to judge the tilt of his head.

Kore of JC's right collsr is visible then in £.233. Tie
is vaguely discernible ~ greyish.area Jjust o left {i.p.) of
(his) left lapel, just above (nis) right hsnd.  Angulstion of
line dovn (his) right inner lapel has decreased.slightly to line
of edge of car from f.233. These points indicate that JC is

still turning to (his) right, the engulation of the inner lapel

line indicating JC has turned beyond square-on to camera.

Angulation of line across shoulfers is slightly less to line
of edge of csr than in £.233. - Tip of (his) left shoulder is
still obscured by metal framé} is at some height 2s in £.233.
Length of (his) left shoulder is fractionally less thzh in £.233,

and more of JK's left arm is visible to right (i.p.) of JC's

left arm than in £.233. Angulstion of line down JC's left arm
is greater to line of edge of car then in £.233. Less of JC's
left srm is visible to right (i.p.) of his hat, vwhich is itself
lower, than in f.233. A1l of these points indicnte that JC's

left shoulder hrs just passed the position of sgusre-on to

~eamera, (his) left elvow (and crm) moving dovn, and to JC's right

and/or backwards.

’

Length of JC's right shoulder is 2 little less then in £.233.

Tip of JC's right shoulder is sliphtly further from elge of cor
thnn in £.233; and is to right (i.p.) of its position in L.2583,
red roses at JK's right elbow are now vaguely visivle. JK's

rignt elbow is now visible rising to (her) right; angulntion of

line/
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line dovn JK's right arm is less to line across vack seat than

in £.233. These points indicate that JC's right shouldier, as

with his left shoulder, hes Jjust passed the position of square-on

to csmera. His body -is still tilting to (nis) right.

Yuch less of hat is visible, through glsss panel, than in
£.233; now just brim of hat visible - little or none of top side

of hot in shadow is visible; the brim is much lower than in £.233 -

it now occupies the angle between metal frame and edge of care.
A little of brim is visible to right (i.p.) of JC's hend, sné to

left (i.p.) of metal frame. These points indicate thet his het

nss rotated furtner and has moved down, and to JC's right and/or

backwardse.

Less of JC's right hand is visible,more is obscured oy edge

of car, then in £.233, and it is lower then in £.9235 - more black

coat isAvisible vetween top edge of nané anéd his chin. His

right hand is to left (i.7.) of its position in f.233 - shadow
L1ine down hend is to left (i.p.) of its position in £.235 in
relation to line down left side (i.p.) of JC's heod, ané to car.
door-handle below and to left (i.p.) of JC's right hand. His
right shirt euff is now completely obscured pelow edge of care
These points indicate that Jc's_right hané hos moved édown, and back

and/or to (his) right.

Line down left sice (i.p.)-of JC's heed is now just slightly
to right (i.p.) of line dowm left side (i.p.) of J's hesd. Less
of JK's left blue coliar is visible to right (i.p.) of JC's head

tnan in £.233.

JC's hair ot (his) right rear of his hesd is sligntly eleveted.
Elongation of JC's face in this frame (see above) indicotes that

JCc's mouth is opening.

Thece/




—36=

These points indicate that JC has turned sliightly to (his)
rignt from f.233. His head is now facing straight forwards;
his body has just passed position of square-on to camera - indicated
especially by the shortening in length of both his shouléers.
His richt shouléer is going back and round to (nis) right (this
movement means JC's right shoulder is now mbving away from edge
of car, and it is, therefore, difficult to judge if the shoulder
is moving downwards simply from distance of tip of shoulder to
edge of car - other factors must also ve taken into account in
assessing dovmward movement of shoulder. But if the shoulder
was merely moving sway from edge of car with.no downward movement
one would expect the tip of_the shoulder to move further away
from edge of csr in succeeding frames). JC's left shoulder is
.still moving forwards despite his body heving gone past ssuare-on
position to camera - this indicates tnat his body has not yet
resched . side-on position to care=a. Hig left arm is moving to
JG's right and/or backwards snd/or downwerds. His body is still
tilting to (his) right. His right hand end hat are moving down,

end back and/or to JC's right.

In £.235:

JC is facing to (his) right of straight forward, to (nis)
right of his position in f.234 - {his) left eye is now more
clearly discernible; very little of (his) right cheek is in
sunlight, less than in £.233 (and f£.234); <chadow line Cown face
is elightly nearer to midline than in £.234.  None of nis chin
is now in sunlight. (His) left side of nis fece to right (i.2.)
of nis nose is just visible, sunlit. His head is epparently
tilted sliphtly forwards, but this may be due to elonzation of

his faces

A ;ittle less of JC's right shirt collzr is visible thah in
f.234. His tie is, again, just discernible, as in f.234. Left

collar/
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collar is not visible. Angulstion of (his) right inner lavel

line is slightly increased #=e= to line of edge of car from
f.234. These points indicate thzt Jo's right turn is continuing,
right shoulder moving round snd away from cemera (&nd edge of

car).

Angulation of line across shoulders is less to line of edge

of cer than in £.234. Tip of (his) left shoulder is still obscured
by metal freme, snd is at same height as in f.234. Length of
(nis) left shoulder visible has incressed slightly from £.234 -

this is due to turning of his head to (his) right and the

.elongation of nis face (on (nis) left side). Slightly more
of JK's left arm is visible to right of JC's left arm then in
£.234. The asngulation of line down JC's left srm ic greater to

line of edge of car than in £.234. These points show that JCt's

left ‘shoulder is still moving forwerds, and round towards camera
(and edge of car); and that his left arm (and elbow) is going

down and/or vackwards and/or to JC's right (nearer to ecge of car).

Length of JC's right shoulder is less than in £.234; tip
of (his) right shoulder is further to right (i.p.) of position
in T.234, more roses are visible then in £.234. Tip of (nis)
right shoulder is about same distance from edge of car as in
f.254. JK's right arm has risen-up further to her right;

anmuletion of line down arm has Gecreased 1o line across back

0]

seat snd her right elvow 1= clearly visibdle. These points show
that JC is still turning to (nis) right, hes turned further veyond
grusre-on position, with his right shoulder moving dovm, back

and round sway from camera (and edge of car).

Less of JC's nat is visible than in P.254; very little is
3

visible to right (i.p.) of metal freme, less than in £.234. Lore

of not is visible to left (i.p.) of metal frame thon in f.234.

Level/
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Level of top edge of het is lower than in f£.234 - is nesrer to
edge of car, =nd now well below level of left edge {i.p.) of
hendrail. These points indicate that JC's het is moving down,

and back and/or to (nis) right.

Less of JC's hand is visiple than in £.834 - more Obscured
below edge of car; end it is lower - top edge is lower than in
£.234, as with hat, and it ig to left (i.p.) of its position in
f.234. Shirt cuff is not visible. These points indicate that

JC's right hend is moving back, down and/or to (his) right.

Line down left side (i.p.) of JC's head is more to right

(1.p.) of line down left side (i.p.) of JK's heead then in f.234.
More of JK's left blue collar is visible then in f.234.

JC's hair is quite clearly rising up ot (his) right rear of
his head. JC's fece is more elongated than in f.234; line Gown
(nis) left side of face, below his nose, is longer end straighter

than in previous frames - indication of mouth opening.

These points indicate JC nas definitely turned past sguare-on
to cesmera position - he is facing more to (his) right than in
f.254j his right shouléer is moving down, vack snd away from
camera; 1left shoulder is moving forwerds, snd round towards
cemera, with his boéy tilting to (his) right. His rignt hand
and his hat are moving down, back and/or to JC's right. His hair

ig starting to rise up and his mouth is beginning to open.

In £.236:

JC is facing more.to {nhis) right of straight forwvards than
in £.235 (he is still facing to (nis) left of camera) - more of
(nis) left cheek is visible, in sunlight; his left eye is clearly
visible. Less of (his) rignt cheek is in sunlight, snadow line

dowm/




" £.235. Tip of (his) right shoulder is slightly further from
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down face is nearer to midline, than in £.235. His heald avpears
to be tilted forwards, but, sgain, this may be due to elongation

of his face.

‘81lightly less of (his) right shirt collar is visible tham
in f.235. The grey of nis tie is still discernible. Left
collar is not visible. Angulation of (his) right inner lapel
line is greater to line of edge of car than in £.235. These points
indicate that JC's right shoulder is still moving rouné away from

camera.

Angulation of line across shoulders is same to line of edge
of caf es in £.235. Tip of JC's left shoulder is still obscured
by metal frame, and is slightly higher then in £.235 - is slightly
nearer to level of Mrs. Connally's right shoulder. Length of
(hisf?gééa shoulder has incressed just slightly from f£.235.

Just slightly more of JK's left arm is visible to right (i.p.)

of JC's left arm than in f.235. Angulation of line down JC's
left arm has increased to line of edge of car. These points
indicate that JC's left shoﬁlder is still moving forwards and
round towerds camera; and that (his) left arm ( snd elbow) is

moving down and/or back and/or to (his) right.

Length of JC's right shoulder has decreased slightly from

edge of car then in £.235 and is to right (i.p.) of its position
in f.235. llore of roses are visible than in f.235. (line down
JK's right arm is angled less to line across back seat and more

of her right elbow is visible than in £.235). These points

indicate that JC's right shouder is still moving round awey from

canmerae.

None of JC's hat is visible throusgh glass panel. The small
| =4

amount/
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amount of hat visible is just zbove edge of car to left (i-p.)
of metal frame. Tt is lower than in £.235 - more black coat
vetween h2t and chin - and no hand is visible between hat and
edge of car. Less of (nis) right hand is visible then in £.235,
it is lower - more black bvetween hand and chin -, ant it is 537
left (i.p.) of its position in £.235 - more to left (i.p.) of metal
frome and hat is now visible between hand and metal freme.
These points indicate that JC's hat end (his) right hand are

moving down, back and/or to JC's right.

Line down left side (i.p.) of JC's nead is still to right
(1.ps) of line dovm left side (i.p.) of JK's head, but slightly
less so than in £.235. Lore of JK's left blue collar is visible

than in f£.235.

JC's hair has risen up more at (his) right rear of his head
from £.235. JC's face is more elongated than in £.285 - (nis)
left side of Tace, below nose, is longer - ant mouth is discernibly

open - is the dark brown area below his nose.

Thege points indicate that JC has turned further 1o (nis)

right from f.235. His right shoulder is moving back rouné,

away from camera, (and down); his left shoulder 1s moving forvuards,
and round towards camera, (and up), with his left arm (znd eloow) .

moving down end/or back and/or to (his) right. He is fecing to

8]

£

(his) ripght of straight forward, and his body is tiltinz %o (nis)
right (this is indicated by more of Ji's left olue collar being
visible). His hat and (hie) right hond are moving covm; back

and/or to (his) right.

In £.237:
JC is facing more to (his) right of straeight forwords than
in £.9236, still Tfacing to (his) left of camera, - less of (nis)

ripht/
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right cheek is sunlit, more of (his) left cheek is visible, than
in f.236. His left eye is more clearly visible then in T.236.

His head is tilted to (nis) right.

S1ightly less of JC's right shirt collar is visible than in
f.236. His grey tle is clearly visible, more so than previously.

His left coller is not visible.

Angulation of line across shoulders is slightly less to line
of edge of car than in f.236. Tip of JC's left shoulder is
still obscured by metal freme, and is at same height as in £.236.
Length of JC's left shoulder has incereased sligntly from T.236
(due to: JC's head turning to (nis) right, fslling to (nis)
right, ané face elongzting). Same amount of JK's left arm is visible
to right (i.p.) of JC's left arm as in £.236. Angulation of line
édown JC's left arm has iﬁcreased slightly to line of edge of car
from £.236. These points indicate that JC's left shoulcer is
still moving forwards and round towards camera, left arm and
elbow moving back and/or to (his) rignt and/or down. His vody

is still tilting to (his) right.

Length of JC's ripht shoulder has decreased from f£.236.
Tip of (his) right shoulder is sbout ssme distance Ifrom edse of
car as in £.236, but is more to rignt (i.p.), more roses are
visible than in £.236. (JK's right hand (white glove) is now
" visible; almost all of her rignt arm is visidble).  These pointis
indicate that JC's right shoulder is moving &own and back round

avway from camera.

A little less of JC's het is visible sbove efge of car =ad
it is slightly lower than ih £.236. And o little less of (nis)
right .hend is visible then in £.236. These ~oints indicate
thet hat #nd (hnis) right hend are moving Govnmerds (ond dack anéd/or

to (his) right).

" Line/
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Line down left side (i.p.) of JC's hezé is now just to
left (i.p.) of line down left side (i.p.) of JK's head. A
little more of JK's left blue collar is visible than in £.236.

These points indicate that JC is falling to (nis) right.

Jo's hair is more clearly risen up than in £.236. - His

face is quite definitely elongated, with his mouth clearly open.

These voints indicate that JC is still turning to (his)
right - he has turned more to (his) rigﬁt then in £.236; he
is still facing to (his) left of camera, but well to (his) right
of straightforward. His right shouléer EE moving Govmn, back and

round awey from camera (end edge of car), his left shoulder is

moving forwards and round towards cemera. #is body and nead
are tilting (and falling) to (his) right. His hat and rignt
hend have moved only slightly Gownwards from f.236. His mouth

is open and his hair at right rear of his head has risen up.

In £.238:

JC is facing more to (his) right of straight forwsrc than
in £.237 - there is now just & slight amount of (his) right cheek
in sunlight, less then in £.237; shadow line dowvm fece is
nearer to miGline; more of (his) left side of his fece is visivle,
and nose snd left eye are nearer to centre of facisl inm~ge, then

jn f.237. EHis hené is tilted more to (his) right then in T.237.

Less of JC's right shirt coller is visible then in ¥.237.
Grey of his tie is still discernible; 7Dut no left coll=r visible -

due to left lapel of coat obscuring it.

_ Angulstion of line across shoulders 1s just slirhtly more
to line of edge of car than in £.237. Tin of JC's lef't shoulder
iz still obseured by metsl Trame, ond it . is 2t seme nei-nt ss in
£.937.  Lensth of (nis) left shoulder is grester then in.f.BSV -

due/
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due to his head turning to (his) risht. Same smount of JK's
left arm is visible to right (i.p.) of JC's left arm as in £.237.
Angulnition of line down JC's left arm is just slightly greéter
to line of edge of ca2r then in f.237. These points indicate

" that JC's left shoulder is still moving forwsrds snd round

towards cemera.

Length of JC's right shoulder is seme as in £.237. Tip of
his right shoulder is Just slightly nearer to edge of car than
in £.237 and is more to right (i;p.) of position in £.237 -
more of roses visible. (JK's rignt arm is fully visivle, a
little of her right hend is stil;’obscured). These points
indicete that JC's right shouldler has moved slighﬁly dovm, back

and round away from camera.

A l1little less of hat and (nis) right hiand are visible abvove
edge of car than in £.237. ‘There is now 2 smell emount of black
coat visible between hat and metal frame. These points indicate
that JC's hat and right hand have moved very slightly dovm and

back.

Line down left side (i.p.) of JC's head is slightly ﬁore to
left (i.p.) of line down left side (i.p.) of JK's head tnan in
£.237. Slightly more of JK's léft blue collar is visible than
in £.237. ‘ Theee points indicate that JC is falling to (nis)

right.

JC's hair has risen even more from his hesé than in £.337.
JC's mouth is still onen, but the horizontel shadow from mouth
to right ecge (i.p.) of (his) left cheek ané the profile down
ripht side (i.p.) of his fece indiczte that his left cheek is

puffed out (due to air being forced out rapidly).

Thése points indieate that JC has turned just slirhtly

further/
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further to (his) right from £.257. He is facing further to (nis)
right of straight forwérd; body turned Jjust slightly more round
to (his) right; his right shoulder going dowvn and back round
away {rom cemera, his left shoulder moving forwards, with his body
tilting and falling to (nis) right. His hat end his right haid

have moved very slightly down ané back. His heir nas risen up

further, and his mouth open, his cheeks puffed out.

In £.239:

JC is fecing more to (his) right then in £.238 -, is now

facing only just to (his) left of cemera - the shadow line down

his fece is almost at midline, with only a tiny emount of (nis)

right cheek in sunlight. More of (his) left side of his face
"ig visible then in £.238. His head is tilted to (nis) right,

more so than in £.238.

Less of (his) right shirt collar is visible than in £.238,

as it moves round behind his head and neck as he continues his

right turn. Tie is still aiscernible, but no left collar is

visible.

Angulation of line acrdss shoulders is slightly gre=ter to f

line of edpe of car than in f.238. Tip of (his) left shoulder

is still obscured by metal frame, and is Just slignhtly nigher,
relntive to level of Mrs. Connally's right shoulder, then in
£.238. Length of (his) left shoulder is ssame os in £.238 - his

nesd is still turning to (his) right, but now left shoulder (ena

o)

rm) is cbout slde-on to straight forwaris (there is 2 lightish

vl

res down JC's left arm - sunlit area). 4ngulation of line dowm
JC's left arm is slightly less to line of elge of car than in
£.238. S1lightly less of JK's left arm is visible to right {i.p.)
of JC's left 2rm. These points indicate that chs left shoulder
has moved very slightly forwerds and round towsrds camera, in

continuing/
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continuing the turn; shoulder and arm are novw epproximately side-on
to straight forwards, his body tilted to (nis) right. His vody

may slso be falling slightly back towards lrs. Connglly.

Length of JC's right shoulder is slightly less then in f.238.
Tip of (his) right shoulder is slightly further from edge of car
and to right (1.p.) of its position in £.238. Slightly more
roses are visible than in £.238. These points indicate that
JC's right shoulder is moviﬁg back round away from camera (and

dovm).’

Same amounts of hat and JC's right hand are visible as in

£.238. And azre in virtually the same position.

Line down left side (i.p.) of JC's head is slightly less to
the left (i.p.) of line down left side (i.p.) of JK's head than
in f.238. Slightly more of JK's left blue collar is visible
than in f£.238. These pointé indicate that JC is still felling

to (nis) right, but is now sterting to fall back slightly.

JC's hair is risen away from (his) right rear of his head
to same extent as in £.238. JC's mouth is still open, and his

cheeks are still puffed out, as in £.238.

These points indicate that JC is still turning slightly to

(his) right - his right shoulder going back round away from
‘4camera; nis left shoulder coming forwards round towsrds csmera,
snd is now sbout side-on to straight forwards position. He is
falling to (his) right; ond he has fallen slightly back towards

irs. Connally from position in £.238.

In £.240:
JC hss turned his head further to (his) right and is now facing

square-on to camera - shadow line is down miéline of face, face

is/
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is symmetrical. Head is tilted to (his) right.

Less of (his) right collar is visible then in £.239. Tie

is barely discernible. Left collar not visible.

Angulation of line across shoulders is slightly less to Iine
of edge of car from £.239. Tip of (his) left shoulder is still
obscured by metal frame, end is a little higher than in £.239.
Length of JC's left shoulder is just slightly more then in £.239 -
due to his hesd turning to (his) right. Slightly less of JX's
left srm is visible to right (i.p.) of JC's left arm. Angulation
of line down his left arm is slightly greater then in £.239.

The sunlit area down his left arm is just visible, zs in £.23S.
These points indicate that JC's left shoulder and arm are falling

back towsrds lrs. Connally.

Length of JC's right shoulder is same as in £.239. Tip
of (his) right shoulder is ssme distance from edge of car as in

£.239, but is more to right (i.p.) of position in £.239. liore

roses are visible than in f£.239. These points indicate that

JC's right shoulder is moving down, back, and away from edge of

car (away from camera, towards iirs. Connally).

Slightly more of JC's hat and ripght hend ere visible szbove

edge of cer than in £.239, indicating movement upwards and/or

back away Trom edge of car.

Line dovn left side (i.v.) of JC's head is still to lert
(i.p.) of line down left side (i.p.) of JK's head. Same amount
of JK's left blue collar is visible as in f.23S. JC's nead is
still turning-and falling td {his) right, but is also f2lling

back slightly.

. .
JC's hair is risen up, tut a little less so than in £.239.
Hiz mouth is less widely open then vreviously and his cheeks édo

not/
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not appear to be puffed out. The contour of hisg face indiczates

thet it is not so elongated as previously.

Theze points ind;cate that JC has turned his head to {nais)
right from £.239, and is now facing the camera. "His body hos
2lmost stopped rotating and is falling back towards kirs. Connally.
JC's head is still tilted to (bis) right, but now is ealeo slightly
tilted back. Hdis body is also tilting back; the grester amount
of hat and (his) right hand visible 2lsc indicate this fall

back avay from edge of car.

£.241 .is blurred, but some of the reference points are usezble:-

JC is facing to (his) right of position in £.240, =nd is
now fazcing to (nis) right of . cemera. Sunlit sife of nose is
protruding into shadow side of face. His left ear is now visible.
His hesd is tilted to (his) right and also back towards krs.

Connally.

JC's tie, and right end left shirt collar are only vaguely

visible due to the vlurring.

The blurring makes messurement of the angulation across
Jc's shqulders difficult, but it appesrs roughly the ss=me as in
f.240. Tip of (his) left shoulder is still ovscured by metal
frame. Lencth of his left shoulier appears.to have increased
sligntly from f.240. JK's left srm is now 2lmost comvletely

obscured by JC's left arm. Length of (his) right shouller is

‘difficult to judge, as is position of tip of (his) right shouléer.

About ssme smount of roses are visible as in f.240. wore of
his right hand and hat ere visible than in £.240. Line down
left side (i.p.) of JC's hesd is just.to left (i.p.) of line
down left side (i.p.) of Ji's nead. Less of JK's left blue
collsr is vigible than in f.24C. It is difficult to jucge if

his/
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his hair is still up, but his mouth still appescrs open.

These points indicate that JC is still turning his head to
(nis) right; his body =2nd head sre tilted to (hais) right, but

are Talling back towards Mrs. Connally. —_—

In f.242:

JC is facing well to (his) right of cameras - sunlit nose
protruding more into sﬁadow side of face; his left esr is‘
clezrly visible; shadow line down face is to (his) left of

midline. ,

Very little of (his) right collar is visible, less then
in f.240. Tie ig clearly déiscernible between right and left collars,
Left collar is now Jjust visible. Angulation of line across

shoulders is similar to that in f£.240. Tip of (his) left

shoulder is still obscured by metal frame, and is higher than

in f£.240, relative to lrs. Connally's right shoulder. Lengtn

of (his) left shouléer is slightly greater then in £.241l. JK's
left 2rm is now completely obscured by JC's left arm. Sunlit

srea down JC's left arm is visible.

Length of (his) right shoulder is same as in f£.240; tip
of (his) shoulder is slightly further from edge of car than in
f.240. Same amount of roses are visible as in f.241l. ilore

~of JC's hat and right hand ére visible then in f.Z241. dis
right shirt cuff is now just visible agzain above edge of car.
Line dowvn left side (i.p.) of JC's head is still Jjust to left
(i.p.) of 1line down left side (i.p.) of JK's head. Slightly
less of JK's left blue collar is visible than in £.241. JC's
mouth is still open, andé his hair still slightly risen from his

head at (his) right side.

These points indicate that JC is still turning to (his)

right./
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His heed and body are tiliing to (nis) right ond back towards irse

Connally.

In £.243:

JC is turned slightly further to (his) right than in f.242 -
shadOW.appearing unéer (his) left eye. His right eye is hardly

discernible; shadow line down face is well t0 (his) left of

midline. His head is tilted to (his) right and is tilted more

‘back towards Mrs. Connally than in T.242.

Less of (his) right coller is visible than in £.242 - now
2lmost obscured completely. Tie is visidble, and more of (nis)
left collar is visible than in f.242. Angulation of line gacross
shouldéers is slightly less to edge of car than in f.242. Tip
of (his) left shoulder is still obscured by metal frame, at

same height as in £.242. Length of (nis) left choulcder is same

as in £.242. Sunlit erea down (nis) left srm is visible.

Length of (his) right shoulder is slightly less than in T.242.

Pip of (his) right shoulder.is a little further from edge of

car than in f£.242. Same amount>of roges visivle as in f.242.
'Slightly more of hat, his right hand, and shirt cuff are visible
than in f£.242. Line down left sice (i1.p.) of JC's head 1is still
Just to left (i.p.) of line down left side {i.p.) of JK's head.

Jo's mouth is still open; hair still =2 little rzised up.

These points indicate that JC's heaéd 2nd vody are turned

almost side-on to straight formwards position, tilted to (nis)

right snd falling back towards Mrs. Connally.

In f.244:
JC is slightly nearer to side-on to straight foruwards position -
e.g. he is facing almost directly at right angles to direction
of car's movement; He is facing slightly more to (hi;) right
than in £.243 - (his) right eye ic barely visible; shadow on {nis)

left/
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left cheek is more vronounced than in £.243, =nd shadov line down
face is more to (his) left of midline. His head is tilted less
to (hzgjmzight then before but is still tilted back. ‘

His right collar is almost completely obscured. Tie is —
visible, as is (hi;) left collar. Angulation of line across
shoulders is slightly less to line of edge of car than in f.243.
Tip of (his) left shoulder is still obscured by metal frame.
Length of (his) left shoulder is.same as in £.243. Sunlit part
of (his)‘ieft arm is clearly seen through the glass panel.

Length of (his) right shoulder is slightly less then in £.243.

Pip of (his) right shoulder is further from edge of car than in
f.243. Same amount of roses.are visible as in f£.243. Less

of nis hat is visible than in £.243. About same amount of

{(his) right hand and shirt cuff are v;sible as in £.243. Line
down left side (i.p.) of JC's head is still just to left (i.pe)

of line dovm left side (i.p.) of JK's head. Less of JK's left
blue collar is visible than in £.243. - JC's hair is still slightly

risen up, and his mouth is still open.

These points indicate that JC is still falling back towards

¥rs. Connally.

To summsrise, briefly, the analysis of the moverments:-

On emerging from behind the traffic gien at £.222, JC
is fecing to (nis) right and to (his) right of the camerz. His
body is elso facing to (his) right and slightly to (his) right
of comera - right shoulder back, left shoulder forwards, His
hat is in his lep, brim horizontal, top upwards. At £.283 SC
ie in nlmost the same position =g in £.222, hoving furneé very
clightly to (his) left - hesd is still facing to his right of
comers but his body is facing fractionelly to (nis) left of
sruare~-on to czmera; bvoth heald and BOCY are still facing well

to/
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to (his) right of straightforward. His right shoulder is still

back, left shoulder forwerds. His hat is still in his lap.

At f.224 there is a merked change in JC's position from

r.223. Both his head end body heve rotated notadly to (his) —

left; his right shoulder has moved forwards and downwards, his

lef't shoulder has moved backwards and upwardse. Eis h2t has

moved forward and/or to (his) left.and/or downwards. From

T.224 to £.228 Jc continﬁes this sharp leftward turn - left
shoulder going back and up, right shoulder moving down and

forwards. His hat and (his) right hand, which is holding his

hat by the brim, move upwards, and backwards and/or to (ﬁis)

right. At £.228 JC is fecing to (his) left of straight forwards;
(his) left shoulder.is back and higher than (his) right shoulder,
wnich is forwards. His vody is epproaching position of side-on

to cemera. His het end right hand at the level of his chin.

Thus in five fremes JC has turned from sn almost smuare-on

position to cemera (£.223) to a near side-on position (f.228);

this is an extremely rapid movement, as can be seen by comparison
with the speed of turn of Clint Hill's head ond the swneed of movement

of JK's right hand.

At £.228 JC's left turn is at its furthest point, for in
£.229 he has started his turn to his right. In the succeeding
fromes JC's left shoulder forwards, swinging round towards (his
right) edge of car, and his rignt shoulder moves vack, dormwards,

and awsy from camera. His bvody thus tilts to (his) rizit. His

head &oes not turn at the s2me speed as hig boéy - is slower than

vody turning - thus {his) left shoulier spproaches his chin.

The hat rotstes, front edse moving scross to (his) right; ond

it also rotentes into a position where the brim is vertically
aligned (f.250-1). Both hat andé his richt hand move down, back

asnd/or to (hic) right. The rotstion of nis body to (hisg) right

continues/



continves oné oy f.235-4 JC's vody 1s snusre-on to camere, with
his nead Ffacing straight forwerd. Thus JC has turned nis body

bsck to the s~uare-on position in five to six frames; orcoain,

a very rapid movement. It can be seen that JC's left spoulder
is moving round to (his) right, (up slightly) and towards edge OF
car (znd—thus approaching his chin) by the fact that his left
coat lépel and his chin obscure his left shirt collar from view
through f£.228 - £.240. - This abscence from view of his left

collar is partially notable at £.233-4 wnen JC's body is s-uare-on

to camera znd one would expect, normally, to see his left collar

as in £.222-3). Another indieation of the approximation of

his left shoulder to his chin 1s the fact that through the
semuence (f.228-£.240) the length of his left shoulder is less
than that of his right shoulder whilst, at the same time, nis

left shoulfer is moving forwerds and round to (nhis) risht.

The rotation to (his) right continues; (his) right shoulder

moving dovmn, back ené round awey from camera, {nis) left shoulder

moving forwards and round townrds cemera, with his body tilting

to (his) right. At £.234-5 JC's hair begins to rise up st (his)
right rear of his head, andé his mouth begins t0 open. Yis hav
continues down, besck and/or to (his) right. JC falls to (his)
right from f.234 to £.239-F.240, at which point JC hns turned so
that he is now approximately side-on to the.cer, with his head
souare-on to camera. JC's body wns eporozimstely strcight
Porverds st F.230-1, and he is synroximstely side-on ot T.259~40;
thus the turn of nis body through 909 takes sbout nine fraomes.
This is & ouite rapid movement (the speed of the turn, ns compared
with turn through £.228 to £.233-4, indicates that the turn to
hig right slows slightly after pessing tarouch s~usré-on position

to camera).

At T.230-£.240 JC starts to f£all bockwsrds irs. Connally.

This/
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Thig is illustrated by the increasing smount of JC's rizht hand

JX's left arm

o

and het visible, ond the rapil dissppesrsnce O

oy

vehind JC's left arm through £.238-1.241. After £.238 the line
dovn JC's right arm increcses in angulation to line of edge of

cor - it spprosches 90° to it. This is also illustrotive of
the f=11 back towsrds lirs. Comnally at I. 239-f.240 = (his) right
shouléer goes back away from edge of car, nis vody tiliing back;
this line down (his) right srm naturally incresses (e.g. goes

off vertical (i.p.) - is vertical (i.p.) in £.238) due to shoulder
moving away from camera more than (nis) right eloow (which was
probably resting on his torso ané possibly, 2180, (his) right

side (orm) was against the back of the jump-seat JC was sitting

in. Phrough f.240 to £.244 JC falls back towards Mrs. Connallys

with the turn to (his) right slowing merkedly.

What conclusions can be drawn from this interprefation of
the fremeg? JC was hit in tpe chest, right wrist, and left thigh.
The bullet through nis chest entered just to the right of nis
right shoulder blade Just beloﬁ‘the axilla, coursel forwards
and left, slong his fifth rib, at a downwards anglg of 27°.

The bullet which injured his right wrist was not neceséarily

the same bullet which inflicted the chest wounds; Dbut, from

the medical evidence, the wrist wound vas caused by a turbling
bullet, not a pristine pullet - thus it struck something, or
someodne, first; this would slmost certsinly have to be JC's
chest or JFK's heod (the latter deemed unlikely fprom other
evidence). The bullet which injured the wrist entered the back
of the wrist, =ndé male 1its exit through the Ifront. The thigh
wound was inflicted by = dullet or vullet fregmient heving 2

relatively low velocity.

I4 is necessary to beésr in mind the wouncs, and tne direction
]
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of the oullet throughthe chest, iIn tryiﬁg to nssess the point at

which JC was hit. The bullet through is chest (and provadly his
wrist) travelled through him going forwards, Gownwards, snd 10
the left. Between £.222 and £.223 JC turns very slightly to
his left. Detween £.223 =nd £.224 there ig a merked chenges —
a sharp incresse in JC's turn to his jeft - his rignt shoulder

moves forwards ani down (and nis left shoulder moves up and back).

Tnis movement continues, very rapidly., through till £.228, when

56 is clesrly facing to his left of straight Torverd ané his

vody is near side-on to camera (having been sguare-on to camera

at £.222-3). This turn, through a near right angie takes place

in five Trames - 0.275 secondse. Compare the speed of this
movement to the speed of turn of Clint Hill's head through &n

angle well short of a right angle - 12 frames (0.66 seconds) -

in his response to hearing the shopt(s).  The movement JC undergoes
is clearly for more ranid than the turn of Hill's head.. Similarly
it is more ropid than the movenent of JK's rignht arm, through
approkimately a right engle, in rezching for JFK's left elbow -

11 frames (0.61 seconds). ' J6's repid movement through f£.223 to
£.208 is in the same order of speed as the speed of movenent of
JFK's hesd after being hit at £.31%3-4 - in 5 frames (0.875 seconds)

JPK's head moves back approximately six ineches.

Between £.223 and f.224 JC'é hat, which was sitting espperently
still in his lap, top upwards and brim horizontally 2lismed, has
moved rapidly downwerds e2né/or forwards and/or to JC's left.

As seen in later frames, JC was nolding the hat by the orim with
nis right hond; and with the hat in the position it wes in at
£.223% his richt hand would be vositioned with the polm dovmwards,
béck of hend upwnrds.b The movement ol JC{s right shoulder and
hat (-nd presumably his right hand) is thus re=pidly covnwards,
forwards and to his left. This indicates thet impact of a

vullet/
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bulleﬁhas oceurred between £.223 and £.224, causing the shard

movements to occur, and the bullet has passed througn nis chest

and, almost certainly, his right wrist.

At £.225 the hat reappesrs and his risnt nend is Just visible.
Through to £.228 the hand énd hat move upwards, and prooably
5ackwards and/or to his right. This movement is accounted for
by the fact that JC's right §houlder ig moving rapidly dowmwards,
forwardis, and to JC's left and this forces hiz right eloow dowmn
onto his rignt thigh (at £.224); as the right shouléer continues

its movement the right elbow courses forwerds along his right

“thigh - this results in nis right hand, holding het, moving

upwards and beckwards relafive to his right elbow, moving closer
to his right shoulder; =0 that at £.228 the right shoulder is

well Torwards, right elbow on his right thigh, his risnt forearm
positioned almost verfically wpwards with his right henéd near 10

the level of nis chin.

JC testified beforé the tyapren Comaission" that e heard

‘a gunshot, turned and looked over his right ahoulder,;out did not

see JFK; he was turning té his left in oréer to look over his
left shouli.er, and reached tne position of focing a little to
1eft of centre when he felt that someone hoé hit nim in the back.
from f.222, one yould expect, if JC was turning to his left (as
ne did, fractionally bvetween £.992 and £.223) to look over nis
1eft shoulder, that nis 1eft choulder woull go éown =nd back
rount to his left sné that his risht shoulcer would move Torwsrds
and round, oné upwards slightly. I+ ie clerr that this ¢id not
happen - JC's left choulder moves up, not down; hie rizht

shoulder moves down, not uprardS.

After £.228 JC turns oack to nie ri~ht, niz 0007 soving

round/
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pound in asdvance of the turn of his head. The rignt shoulder

moves rapidly down, back and round, the le?ft shoulder ropidly .

forweréis, round, snd upwards slichtly. This movement is
continuous through £.228 to f£.239 and is asccompanied by the

(inevitsble) tilt (end fell) to nis right.

From f.228 onwards JC's hat moves down, back end/or to JC's
rignt. There is also a rotation of the hat - at T.228 the top
of the ha} ic visible es the nighest part of the hat {the hst is
not sitting with orim horizontsl azs in £.222-%, =2né is slightly
inclined), but in £.229 the top has moved dovn end in £.230 it
is further.60wn, very little now visidle. In £.230 the orin
is eclearly visible, for the first time, sbove the fop of the hat -
the brim is alignéd alinost vertically (e.g. necrly at_right angles
to position in £.222-3) and the plane of the brim of the hat is

directed to JC's left (e.g. front edge of brim is to Jc's left

{

of the back edge of brim - the edge JC is holding in nis right

t

hand). Through subsecuent frames, to T.234, the hat rotates so

that the front edge of the brim moves to JC's right of the back

. edge of brim. The brim remains aligned almost vertically

throughout. fter £.234 there is little of the hat visible and
all thet cen be seen is that it moves down, back and/or to his

,

risht till £.238.

At £.235 JC starts to f2l1l backwards, his right turn slowingv
d0wn.‘ There is no movement wihich would indicste 2 hit to JC in
any of the frames through the segquence when JC turns to nils right
after £.228 (up to snd including £e244). Some researciners
velieve thet tne anpulation of the line along Jo's right sﬂoulder
to the line of the edme of the car alters sharply between L.237
and £.238, thereby indicating the nit to JC's right shoulcer

vetween tnose two frames. I 6o not see as shar» an sglieration
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of the sngulation zs ¢o those researchers; the shoulder (bplack

coat) is merged to some extent with the shadow under Jii's right

srm through £.235 to f.237, then at £.238 JE's right arm is clear

of the shoulder, the dark images no longer merging - this may be
a confusing factor. But more important than this, simply -
measuring the angulstion of the line along his shoulder 0 the
line of the edge of the car does not take into account any
movement in three dimensions; and 1t is guite clear Tfrom the
above analysis that Jo's right shoulder is moving dovm, back
and round away from the edge of the car in the sequence £.235

to £.240 - the simple measurement of an angle between lines . in

two dimensions is thus invalidated in this case.

The turn to his right after £.228 is clearly JC's recoil

reaction to being hit. This also ties in sccurately with JC's
testimony -~ he described feeling "like someone nat nit me in
the beck" when he was "looking 2 1little bit left of centre®, and ‘ f]

then he "doubled up, snd tnen turned to my right again'. At

£.298 JC is fncing slightly to left of centre (e.g. slightly to
his left of straightforward) ané the recoil turn to his right
starté thereafter. Thus the recction time (time from impact

to start of the recoil reaction) was five frames - 0.275 seconds.. Co

To conclude, analysis of the Zepruder fremes 222 to 244 irdicates

that Governor Connslly wes struck by 2 vullet which nassed

through his chest,.ané most probzbly his wrist, at a time between 1 é‘
£.223 and £.224 (the first effects of the impact being discernible .
at £.224). The Governor started to resct (0.22 seconds O 0.275

seconés later) after f.2%28. As was seen vreviously, President

Kennedy was struck by 2 vullet, entering nis bock or neck, a

numoer of frames prior to £.524-5, =t wnich frames ne is clearly

rescting to a2 shot and had started his recction some time before f£.224.

Thus a further conclusion is that Precident Kennedy and

Governor Connally were shot by separate bulleis.



(; cémparison of £.225 gnd £.223 which appeared on S.P8 in
t1ife Internstional' issue Hdvember 28, 1968 illustrates the effect
of thé bullet hitting Governor Connally. ' The fremes are 0.11
seconds apart - thus there would be very little relative movement
between JC and JK if they both remained stationary (this can ﬁ;,

seen from the negligable relative movement vetween any of the

images (objects or occupants - apart from JC and JK) in the frames),

In £.223 JC is facing to his right of the canera, body
faciné fractionally tq nis left of squsre-on to camera - his right
shoulder is back relative to his left choulder which is all dut
obscured by the metal frame. Yig head is just slightly tilted
backe. The lines down the inner edges of his coat lavels are
parallel to each other, zre just slightly off parsllel to edge
of road sign. The top of his hat is clearly visible, in front
of nim, the shadow line down the hat being cleerly visible.

The line nscross nis shoulders is 2lmost parallel to line across
back éeat - the slight cngulation being due ©O his rignt shoulder
peing back relative to his left cnhoulder. Little of JK's left |

arm is visivle to right (i.p.) of JC's left arm.

In £.225 JC is facing fractionally to his lef't of s~u=zre-on
to camersae. His body is turned well to his left of sgusre-on
to camera, and is possibly facing a 1it+le to nis left of straight
forward. His right shoulder hss cleafly.moved dovn ané forwerd
from £.223 -~ increased distance of tip of his shoulCer Ifrom line
across vack seat. His left shoulder has moved up ené oack - much
nore of_JK's left 2rm is visible, and the tip of his left shoulder
is now at the level of lrs. Comnally's right snoulder, it was
below this level in T.223. Hie hend is tilted to his right =
and there is less of the line along top of Ji's right shoulder
than in £.223, due to this head.tilting; The sunlit areas of

Jc's/




~50-

)

i

20
s

DY

- gre

[y
)]

JC's coat at his right shoulder sre quite clesr in

only vaguely visible in £.225; this also shows JC's rignht shoulder
nes moved forward markedly. The line down the inner edge of his
right lspel has moved scross and is obscuring some of his tie;

the lines dovm the inner edges of the lapels sre fer from par;ilel

%o esch other, but with little chenge in the angulstion of the
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line dovm his left lavel. #is het is blurred, greyish rather
then white, (and a little of nis risht hand is visible)

shedow line is not obvious. The snpulation of the line =»cross
nis shouléers is now anglei 2 little off parallel, in opposite
direction to %tnst in £.223, to line across back seat of czr -

engulation is sccounted for by left shoulder being bsck 2nd up

relative to right shoulder.

The differences between the two frames asre cuite merxed yet
the time difference is only 0.1l seconds. Thus JC's movements
are extremely rapid, and demonstrate clesrly the effect of the

bullet impsct (after 0.1l seconds maximum).

In £.225 JFK has clearly started his reaction to veing hit,
as stated previously, to 2 hit well before f.224-5. JC does nov
start to reasct till 0.22 to 0.275 seconds after the bullet impact

's in

and his reaction is not really compasrable to thst of Jil
£.225 till at lesst £.234-5 - 0.8l to 0.5665 ceconds aliter impsct.
JFK may have had a faster reaction time then JC but even so his
resction =t £.224-5 is quite unmistakeble and could noit hove veen
due to a hit vetween £.223 end'f.224‘— J¥K coulé not heve reacted
to this extent so nuickly (for vhysiological rensons of -spsed of
reactioné). And other evidence indicstes thot J#K wes in Tact
hit Jjust »rior to £.200. Thug JFK »nd JC were nit by separcte

bullets, approximstely l.5 seconds apart. )




