
Memorandum 

=ot Heo? Snap Phenomenanand Zapruder Pilm Frame Sequence 

igicer tne sequence of film frames 510 through 325. 

In fra 5i2, Fresident Kennedy has not yet been struck in the head 

by a bullet. In frame 313, he has. “Pherefore, the impact of the 

bullet occurs at some instant between frame 312 and frame 313. 

Ee analyze the motion of the head and torso, we must realize that 

the head can pivot with pee pace to the torso at the neck. Likewise, 

the whole torso pivots about the hip. 

Although the torso actually pivots about the hip, for all practical 

Durposes its motion appears on the film as translational motion: 

it ‘backwerds" vs. "forwards" rather than “clockwise" vs. “counters 

Clockwise". The same cannot, however, be said for the motion of 

the heed about the neck pivot. The head's motion with respect to the 

torso is strictly rotational in nature. The lever arm from the right 

temporal area to the neck pivot is only a few inches, wheraes the 

ng momentum transferred to the head-andetorso must simultaneously 

obey tre conservation of linear momentum and the conservation of 

angular momentum . For our purposes, we merely note that the 

observed motion resulting from a bullet strike to the right 

orsheed or temporal area will be some:cémbination of two distinct



(@ » the aralagons 
analy oF actor 
JFK hWted ineteoy 
Sepa ot poo 
of Pee ce S47 ad be 
eb ect corres onds 0 
eae head, ea ‘ Pio 

Mbogt Nee rot “pT 5 a HT | 
' j Pont AR ts the appheecho “ po el 

< 
Mea hve 

at the Hepa th ing Foy so oe en Hd a 

Fig i 

Diagram illustration an object which can rotate about P and 
which is "pulsed" by a force at po pint Ae 
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A “iatrix which shows the diPferent types of translationeand~ 
Souasic. combinations which result when three distinct types 
o€ forces are used to "oulse" the object, as shown in Figure I. 
plus ma “minus ared definec in figure I. 

Leportant FesuLys FP, and Fz produce the same type of rotation, (see 

LOESS ¢ ond ad, despite the fact that they produce opposite types 

oP tran.lation (see boxes e and b) 

as : 
on



Nov consider Figure I. An analysis of this hypothetical situation 

is crucial to an understanding of the film frame sequence 3le through 
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Ficure I shows a body which is pivoted at P. A force of great 
v — 

magnitude and very short duration will be applied at point A. 

2 a Pan > e 2 39 2 i? 

Fineliy, the object is not solidly anchored at its pivot point, Ps 

on will be some combination of rS
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ation. Let us bee what happens when three 

In each case, we want to know:two things. 

1) Will the rotational motion be clockwise or counterclockwise? 

2; WLLL the translational motion be pecitine (forwards) or 

negativs (backwards )? (We ignore vertical translation for the purpose 

of this enalysis.) 

the Trores: Fy is applied from the rear, as shown in figure l. 

‘26 translation motion will be forward. (Linear momentum conservation - a 
law) 

tae rotational motion will be clockwise. (Angular momentum ¢cnservetl 

Tans result will be some combination of the above two types of 
motionse 

uns force: Fp is applied (see diagram) from the front. 

The translational motion will be rearward. (Linear momentum...) 

Phe rotational motion will be counterclockwise. (Angular momentum...) 

ey Tas resultant motion will be some oad eee eee of these two types 
Y motion
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OnLy One DuULlee lnm tune neac Quring this sequence o1 irames,. 
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Thi 2 scopresponds te Gase 2. The nead and torso are driven left 

Pane need pivots on the neck in such @ way as to cause the chin 
Eye Sarust UP and AWAY from the necktie knot at the moment of 

Tais corresponds to case 3% The head and torso are driven left 
ané rear : 

to cause the chin The head pivots on the neck in such &@ way as 
7 CAVUD ¥ a Lael ov ed 1.7. ae) at a ue RI iy 2 P SO 38 thrust violently downwards and towards the chest area just 
= en ma Os da Ban io cs; Ey ; wr a 
co tne Left of the necktie knot at the moment of impact. 

Tf i: could be established that only one bullet hit the head, it 

would be very easy to use these two entirely different types of 
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pty)
 rotational head motions to distinguis ow angle forward 

= 

shot and &@ high angle forward shot. 

Phe Zapruder film clearly shows whe second tyre of motion. Because 

not be definitely established that only one twllet hit the ce
 

C3
 

$3
 

ry
 

head, anotner hypothesis, the double-head-hit, has been posited as 

Lternate explanation for the observed motion. 

HYPOTHESIS TESTING USING THE FILM FRAME SEQUENCE 312~323 

The nsad of President Kennedy pivots about his neck. Therefore, 

} 
, 

C1
 

} 
4 

wi
 

Ss
 

oy
 

Oo
 ossible to reduce the interpretation of the film sequence 

arter 312 by ignoring this factor, and reduce everything to the question 

hothor the head is moving "forward" or "backwards" between 

oy 2 Ae Pa “1 Ts om bn £ & 2 = he & wis 2 2 and frame 313. In fact, it is precisely the principles 

a Za mr ~~ ~2 - a 2 ow > =, ke mn the preceding discussion that are goings to govern the
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