
LAWRENCE RADIATION LABORATORY 

BY. CALIRORNIA o47sn 

Thommson's book, when I was in ithe Sanri 

UNIVERSITY OF CALIFORNIA, 

by. waiter Moenaxer 

5 4 U08ta Mbreet 

ot Hills, New York. 

Doar pr. Monaker: 

Thank “you for your recent letter x concerning my. contribution to 

the Pe program on the Warren Report. I once leafed through atopy of: 
Francisco Airport bookshop, and 

LT notel that. Dr. Thompson did not have ‘a very. clear idea of what T nad 

done. But that is not surprising, since Hr. Wyckoff ; gave a very ao- 

breviated and highly simplified version of: my pbservations, which he 

repeated independently. | Sy a bl 
a 

I documented my observations.and measurcments. in two. 
Lette rs to CBS, totalling about 15,000 words. |. I believe it is typical of 
the intelligence of the people: who write booxs of the sort Dr.’ Thompson 

produced, that they think someone who is experienced enough in.the making 

of prnysicali observations, that he could be a professor of physics at one 

or the. leading institutions in, the “worid,: could overlook some blurs in 

some photogr ahs, particularly. when he appears to be the first one who had 
ever calicd attention to these ‘blurs, in a substantive WEY. Of ,course, 

and iire vy ckoft as well, looked at every single photograph that. was re- 

produced in the Warren Report, ‘and not only made detailed measurements or 
vhe blurs, but in addition determined in what direction the camera was 

7) 

celns traversed during that particular. frame... What did was to measure the 

Length of each blur, which is of, course, proportional to the angular velocity 

oer the. optical axis of the camera systen. By looking at tne backround in 

the photographs preceding and following that particular blurred. photograph, 

I could teil which way the camera had moved during the blur. As a result 

of this, I could assign the length of a blur as, for example, plus 5 milli- 
moterr, or minus 1.5 millimeters, where the plus or minus signs indicate 

clockwise or- counterclockwise rotation of the camera, as seen from @ point 

above the operator. Naturally, from the point of view of tne physicist, I 

was not interested in the angular velocity of the camera, put rather in 
the angular acceleration, since Newton's Second Law tells us that the angular 
acceicration of an object is proportionai vo the torqu eC 4 
most common version of Newton's Second iaw is th tk 21e 

portional to the force, but this is for systems that move in a linear f 5 

whereas we are dealing with a camera which is being moved in an angular sense). 

An angular acceleration is simply the Gifference in the angular velocities, 

divided by the time interval between the two measurements of angular velocity. 
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, Since..the. time interval between.all successive frames is.the same -- about. 3 
LO. 
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“Pr. Walter Menaker 
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ae 
: seconds, one | 

“ove amy Wy rete 

these angular acceleration values, wad 

a function of the frame number,” The star, 
’ three "trains of pulses" > each: lasting. ‘alno. 
definite > starting pulse, and a definite Pinal pulse. 

_ » \ letters are at home, I won't bother with: them. Tocrabay. they a 

» + % mentioned by Mr. Wyckoff in his. report, on. CBS" _television. )~ The 

fo." T drew then, and the one with which Mrs W 
' set the neuromuscular, system ‘Of Mr. Japruder into osci lation, 

os approximately one second for. him to damp . out tne: oscillations 

Sénctuon | 
veach shot - 

at, BOOK 

Au. 

 Wyckoft duplicated these $rains. of. osciliatory, pulses in, his. 

of the photography sequences. . You will yemember that there we 

graphs showing | two or three photographers holding Bell’ and How 

up to the one first shown in “the Warren’ Vhoporte. “He cowed th: fe ie 

4 some of the frames did have appreciable. blurs, the length of che blurs" a) py 

4 varied! smoothly with frame number;4and simply were a result of the fact rn 

that Mr. Zapruder was spraying. nis camera back and forth like a: ‘rank 

amateur photographer, rather than like the real. pro he: appeared to be hy 
when he settled down .to take pictures, when Mr. Kennedy came into, view. | 

‘Incidentally, this observation shows clearly why one should notmpay any - 

attention to blurs, b 1 only win the curve showing “the | difference, in blur *" 

Lengths from pratt to. print. .. Mr. Wyckoff then, and correctly’ rT believe, 

concluded that the oscillatory’ trains which are visible in the photo- | 

bead . graphs reproduced in the Warren R cport were really due to some: ‘father, 

j os distinetive phenomenon, and not due to the fact that Mr. Zapruder.. had the 

poe ‘hiccups, as District Attorney Garrison comnented in his appraisal of the: 

“os work that Mr. Wyckoff and I did on the films. (In the whole ;sequénce of" 
photographs, the oscillatory pulse trains arc concentrated into a narrow, 

time region, including the known time range in which everyone agrees that 

at least two shots. were fired. A physicist would say "the background was 

Mons TE . . Bp ode pee fag yoos i . : x 



Pr. Wadter Monaker 

Mitiek U8, 7o08 

sentially sere.) 

oncluded then th 
Pieced. and 7 pinointed the times, withis 
cseead, for each shot. -In addition t 
at which shots were no doubt 

only threo 2h 
snail - 

WEE 

vor “obvious third shot ‘thas KALI 
for a long time, but. f- finally’ com 
tion for this weak train. ALthoush a : 
Lied before the Warren Commiss sion, said that there mis 1 no way fe) “eoule tell the accurate position or velocity of r, when the backround \ was blank (erass), I found two quite sex sarate. ways’ to do: this, both of which gave the same value of 14 the car's vel hocaty, and bot show 
sharp chanre in velocity at just. the, time. that 3, osciliatory pulses took place. I. puzzied over this for sever “Al -days,, 
and then I read that at about the time of ‘the Last : shot, ° vthe. 86 et Serrice - car just behind the President 's,car turned on. its. siren: ., Oo one was” very clear about exact ‘times in: this extraordinary few seconds t cecurred a to me that the siren probably, came on Juss, before. i 

CoG oscillations started, ‘nd just. before the: drive 
After:all; the men in the Secret: Service | car hh 

oe! and its Was only natural. that » they WOU. : 
os starting up the siren. . Everyone, who ‘has ever. 

Slow down as soon’as he hears a police. Or fire 
dif fiievlt to imagine that the ‘driver, of. the Pres’ dent! 

‘hic foot up on the accelerator .pedal, when he heard a 
five feet from his ear. Act tually the har thing: to unéerstan 
driver of the President's car kept zoing et exactly @ constant rate during at least one, and I believe two shots ‘to the car which he was driving. The “= Only thing that I can think of ‘in’. this: cormection is that he Was reacting PE Pas like a.circus horse, who. goes: trotting: around a ring, at cons stant speed, | : Yo as the ‘acrobats jump-up on his back and ‘turn somersaults. TI believe chat bi be tg anyone ‘driving the President's car would have let his foot up from the -' > accelerator when he heard a siren like this. So we note that the ee as . | of the President's car actually slowed ‘down abruptly, and did not.speed: “Up: bss as he: certainly should have done. (any people have pointed oft that if! fh lw the driver had. specded up and: ‘turned rapidly from left to righ the | ‘Presi-- dent might have survived the.first bullet.to hit ‘him, and the. 1astonce | probably would have missed ‘hin. ) Wo must have an explanati ion of this 
rea lly: extraordinary - behavior on the part of the President's driver, which, sO farjas I can tell, I am the only person to have noticed. I believe that the siren clearly explains it, and of course it would nave triggered Mr. . Zapruder into oscillation, although probably not as strongly as he was trigcered into. os cillation by the obvious sun shots. All of these things 
tic together, and I believe that I did come up with a consistent picture 
Of the whole | sequence of ‘evénts that led to the angular accelerations ‘of ~ 
Mr. Zapruder's camera, that I measured in a very straightforward way. 

a 

Mr. - Zapruder 

US: vba the. 
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t have usually x ained £ 
Mecsuvomenbe Tomade, althouch: T have 
Mabertal of thir sort. = The main. 
With @ research organization “of. the: 
WOKS, was so thab I would nob have 
letters of this sort =-. the. monkey wou 
course send & copy of “this Lette 
de no food -- in his mind I 
on some photographs that -he 
phenomenon, or if I did see 

I hope you will not: ask me for copies of my. two. very lon g Letters, which I consider to be Personal correspondence 
wo 

I am pleased to see that. we have some friends in «conn some high school classmates, whose names 
including 

years.» . 
Zhai 


