
6/28/69 

J Deer George, 

Glad to get your good analysis on Aver= and yonr , letter of e/11114 
Gary had sent me the hanker eorrea end I reed it while. on the, trein, on a short 
trip. I Bound some of it is pertinent to a special interest I have. If you 
Could please sent me the clearest possible copies oft the pegs on which he 
olainm the camera-motion is his discovery and the page on which he lays there 
is nothing to the =attributed suggestion of different camera speedo -I'd 
appreciate iti 

Of course* 	interested in'the BrIngaier material, but there 
is now no rush. I'll- eventually return to hint', but now I'm bum on other things. 

116 fact is that while X regard it as valuable and tapeetalt for 
such studies as yours to be made of every possible **peat, in my own work I have 
advanced to other areas and regard these stelysis of the pest as it historical. 
interesti *Aich is not tO,serthey pre not important. for they eeellY ere.I 
only wish therewere more people to heel dons- as you beWevIth *444 

44w OnsiotrleXen!0 117 100 O*404014#:41404404W 
I will inoh forward ie 	 honored  

especially to any other of his letters, in Which, as I've indicated, I find my 
OM interests that ere not &timothy related to the use of his *worr,' 

7efore leaving on this trip I'd written about 12,000 words of the 
addition to COUP. I hope to complete the writing by the end of next week* In 
itself it will be book length.. Gary has Irebably told you. ItTe elso dons two other .  

books I cannot stford to print and cannot got published cc ercially. I've 
several others in the works. 

One steer suarstiont it is my iweelleation the 203 second 
without regard for that time require prior to the sound of thefirfriagsfie. 
other lords'  I Ibink it does not include the time for sightings"perhaps not 
ma for the getting-on-target ties, It is *eft to sue it as you did even 
better. But it io less tennininal. - 	 - 

Passe excuse the beitel for Pm trying to catchup on the secumuleted 
mail so I can return to writing today, 

y the way, you once also promised me additionsl materiel on Wheat, 
While it is"not urgent for my work,. I'd 111* to have it if it presents no 
problems to you, again, not in any rush. 

AAA again, thanks* 

Noticed I repeated your error end opened 	SinmuretOe 
the envelope to add this. I have more immediate 
interest on Penabez and would appreciate whatever 
you can send as soon as you can and, in the future, 
anything else you get. Be will be of continuing Heroldiffeisberg 
interest to me. I have a few copies of "Insight" 
(Ugh!) I'm interested in any Cubans who've become active in W, °spec. Repub. 
politics. He is but one. 



7316 - 13th Avenue iN.W. 
Seattle, Washington 98107 
21 Jun 69 

Lr. Harold Weisberg 
Route 8 
_u'rederick, laryland 21701 

Dear Mr. Weisberg: 

It may be bad form to begin a letter with an apology, but I 
think it is called for now. In going through my correspondence 
file I realize that I promised to obtain for you some writings 
by Bringuier. I completely forgot. There is no excuse what-
soever, just my own foolish mishandling. It turns out that it 
was not Bringuier at all -- it was Penabaz -- but that does 
not excuse my lapse of memory. My face is very red over this, 
particularly since you are known as being extremely generous 
with your time and information. 

Enclosed is a memo to go with the Alvarez correspondence Gary 
Schoener sent you a while back. At the moment, I would rewrite 
two parts: 

1. Further research indicates that bullet shock waves 
decay quite rapidly, raising the auestion of whether 
Zapruder would have heard a sharp crack from the 
vicinity of the limousine at all. If not, and if the 
oscillations represent shots (which 1 doubt) then the 
shots were fired even earlier than my calculationd 
indicate. 

2. It may well be that film could flutter laterally with 
respect to the lens. This would account for the 
oscillations, and would vitiate my section on Thompson. 

I am still wor4ing on these two considerations. If you have any 
opinions on the Alvarez business, I would appreciate knowing 
them. 

Gary tells me that CCUP d'ETAT is in the final stages of prepar-
ation. If I remember correctly, one of the unpublished CD's 
in reference to the Jiiami tape mentions a Texas KKK leader 
named J.E. Davis, of Dallas. either this is a mistake or there 
is another Davis floating around. The Un-American Activities 
Committee report on the KKK refers to a Roy E. Davis of Dallas. 
I was unable to find any reference to anyone by that name in 
the HUAC hearings, so I presume the source for the information 
was another agency, probably the FBI. 

S'ncerely ours, 

ArAp" 

Geoff 	. Rennar 



George E. Rennar 
7316 - 13th Avenue h.W. 
Seattle, Washington 98107 
17 Jun 69 

. Draft Memorandum on Defense of Warren Commission by Dr. Luis 
Alvarez 

1. Introduction 

The CBS News broadcast, "The Warren Report," of 25 June 67 
made use of the research of Dr. Luis Alvarez, of the Lawrence 
Radiation Laboratory, whose work was seconded by Charles 
Wyckoff of Edgerton, Germeshausen and Grier, a photographic 
firm. The enclosed correspondence, plus the transcript of 
the CBS presentation (not reproduced here), show clearly that 

the statements and conclusions given by CBS to its audience 
are surprisingly different than the inferences to be drawn 
from the fathers of the research. 

The calculations herein, where not drawn from the warren 
Report, were done with a aest plat map, a yardstick, and my 
fingers. Lore accurate statistics are cordially invited from 

someone with better materials, or more fingers. 

2. Alvarez's methodology 

He examined the frames from the Zapruder film printed in the 

Commission's volume eighteen. fte states: 

The startling thing is that there were three "trains of 
pulses", each lasting almost exactly one second, with a 
definite starting pulse, and a definite final pulse. 
One of the sets of pulses started at Frame 313, confirm-
ing the method. 

As his chart shows, the trains of pulses began at Z181 220 
and 313. 

3. Alvarez's conclusions 

The conclusion I drew then, and the one with which 1dr. 
wyckoff agreed, was that each shot set the neuromuscular 
system of ir. zapruder into oscialation, and that it took 
approximately one second for him tit) damp out the oscil-
lations. 

There were three, and only three, shots. They probably oc-

curred at 2177, 217 and 313. 

4. Charles Wyckoff 

He examined the Archives copy of the film, and found no'oscil-

lations prior to the published frames attributable to a startle 
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reaction by Zapruder. he found trains of oscillations begin-
ning at Z1901  227 and 318, and concluded that these represented 
Zapruder's reactions to shots at Z186, 222-223 and 313. 

5. Limitations of the method: conflicts between Alvarez and 
Wyckoff 

Analyzing the Zapruder film by reference to blurred frames 
should be simple enough. zither a frame is blurred or it is 
not. The presence or absence of a '"definite starting pulse" 
seems capable of easy ascertainment. it is with confusion, 
then, that one notices the complete lack of agreement between 
Alvarez and Wyckoff. Alvarez's first pulse begins at Z181, 
Wyckoff's at Z190. Alvarez's second begins at Z220, Wyckoff's 
seven frames later. They are even five frames apart on the 
Z313 shot. So either Wyckoff missed up to twenty-one frames 
containing blurs, or Alvarez saw blurs that are not there, or 
both. 

6. The forty-two frame limitation 

If FBI firearms expert Robert Frazier was correct, the Mann-
licher-Carcano allegedly used by the lone assassin could not 
be fired faster than once every 2.3 seconds. 4ith Zapruder's 
camera running at a speed of 18.3 frames per second, the min-
imum time between shots from the Carcano would be represented 
by 42 frames of the Zapruder film. 

It should come as no surprise to learn that, if either Alvarez 
or Wyckoff is correct as to the placement of the first and 
second shots, there was more than one assassin. Alvarez's 
second shot is only 40 frames after his first, and Wyckoff's 
is only 3 to 37. The only way the blur-analysis could produce 
a single shooter is for Alvarez to be correct about his first 
shot, and for Wyckoff to be correct in his outside guess as 
to the second (Z223 instead of Z222.) This is hardly a safe 
assumption. 

Remember also that time is needed to track a moving target 
(either 6.1 frames or a full 18.3, according to the ambiguous 
statement by Frazier). 

7. Characteristics of trains of pulses, according to Alvarez 

a. First train 

This one is about twenty-one frames long, which is close to 
his "almost exactly one second" finding. Note, however, that 
to reach such a length it is necessary to include in the train 
a four-frame gap between Z185 and about 2189. With these 
steady frames and the preceding oscillations removed, the train 
is only about 

are 	
frames long, considerably less than a 

second. Vie are asked to believe that Zapruder, whose neuro- 
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muscular system allegedly took about a second to control, 
could produce four frames of calm panning in the middle of a 
marked startle-response. 

Note also that Alvarez misplaces the gap between the branches 
of the tree between the sixth floor window and the limousine. 
If a shot was fired at Z177 from that position, it went into 
the foliage. 

Alvarez thinks this was the shot that missed. It certainly 
did. His suggestion that it may have lodged in the tree 
was disproved when a CBS metal detector failed to find any 
trace of it. So this bullet not only missed the tree and the 
President, but also the limousine and Elm Street. For a shot 
from the sixth floor window fired at this point, or a fragment 
of such a shot, to have hit the far curb of Lain Street and to 
have caused James Tague's wounds, it would have had to ricochet 
wildly around Dealey Plaza. The same objections apply to a 
missed shot at Z186. 

b. Second train 

It is difficult to understand why Alvarez would consider this 
to be a train of pulses with a definite one beginning and 
ending it. Rather, it is four separate and distinct pulses, 
with a gap between each two of several frames. It is not only 
totally unlike either of the other trains representing shots, 
it is much weaker than the "weak train".allegedly representing 
a siren. The characteristics of the pulses in this "train," 
especially the last two, bear less resemblance to the trains 
assigned to shots than they do to the "background noise" on 
the third line of the chart. 

e. ';jeak.  train" 

This one is about eleven frames long. Alvarez thinks it is 
due to the siren on the Secret Service followup car. For a 
loud, unexpected noise of extended duration, therefore, 
Zapruder brought his neuromuscular syatem under control in a 
little over one-half second. 

Alvarez cites as corroboration his finding that the President's 
limousine began slowing a few frames after the beginning of 
this train. This, says Alvarez, would be the "natural reaction 
of any driver of the President's limousine" to hearing a siren. 
Such a statement could be made only with knowledge of the 
reaction patterns of Secret Service 6rivers in general, and 
Greer in particular. 

d. Final train 

Alvarez states that each train representing a shot is "almost 
exactly one-second long." It would be interesting to know how 
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he so concludes for this train, since, as his chart shows, 
Zapruder was still swinging back and forth at the conclusion 
of the published frames. Note also the gap at approximately 
Z315-317 and the possible gap at about Z326-329. 

8. Placement of shots: general principles 

a. Alvarez-Wyckoff rules of thumb 

Wyckoff postulates a four- to five-frame gap between the firing 
of each shot and the beginning of each train of oscillations. 
Alvarez states the lag to be one-third of a second, but then 
retreats from it. his chart shows a lag of four frames for 
the first shot, three for the second, and none at all for the 
third. 

b. Velocity of bullets 

This is the first necessary factor not mentioned by Alvarez 
or Wyckoff. Bullets do not strike as soon as they are fired. 
They take time to travel to their targets. 

c. Velocity of sound 

This is the second factor influencing the relationship of 
blurs to shots. The exact determination of the velocity of 
sound in Dallas at 12:30 pm on 22 Nov 63 would depend upon 
temperature and humidity. Under normal. conditions, however, 
the velocity of sound at sea level is 1087.42 feet per second. 

d. Latency of human startle reaction 

According to Jones and Kennedy, "An Electromyographic Tech-
nique fur Reeofdirig the startle - Pattern4" 32 Jr Psych. 63 
(1951) the startle pattern is "an immediate, involuntary 
response to a sudden, intense stimulus.. It is easy to elicit; ' 
it is of universal occurrence; and it involves the Whole 
organism in greater or less degree." It begins with an eye-
blink, which is followed by a widening of the mouth, and then 
a forward head movement. The wave then may travel throughout 
the body. The gross musculature returns to its prestartle 
position quite soon -- .3 to 1.5 seconds, say Landis and Hunt, 
THE STARTLE PATTERN (1939), .2 to .5 seconds, say Jones and 
Kennedy, as little as .3 second, say Woodworth and Schlosberg, 
IaPERIEENTAL PSYCHOLOGY (1954) -- usually with no residual 
activity. 

Naturally, the lag between the receipt of the stimulus and the 
response varies between individuals. Woodworth and Schlosberg, 
concurring with Landis and Hunt, found the mean latency. of the 
forward head movement to be 83 milliseconds (Jones and Kennedy, 
in effect measuring something different, found it somewhat 
shorter). The spread found by Landis and runt was 60 to 120 
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milliseconds for the initiation of this movement. 

9. Application of general principles to Z film. 

a. Velocity of bullets 

The muzzle velocity of the alleged assassination weapon was 
found to be about 2,160 feet per second. In one series of 
experiments, the average entrance velocity at 180 feet was 
1,904 feet per second. At 210 feet, another series of exper-
iments found the average entrance velocity of eleven bullets 
to be 1,929 feet per second. 

Splitting the difference between these figures and assuming a 
uniform rate of loss of velocity gives a loss rate of 1.309 
feet per second per foot. 

b. Velocity of sound 

The discharge of a firearm always produces two sounds, the 
muzzle blast and a shock wave. If a bullet hits, the impact 
produces its own sound. Bullets fired from the sixth floor 
window would have travelled toward Zapruder. If they struck 
their targets, the first sound to reach Zapruder would not have 
been from the TSBD, but from the impact and the narrow end of 
the shock wave. From a missed shot fired in the same direction, 
the first part of the sound reaching Zapruder would have been 
that part of the cone of sound emanating from the point along 
the bullet's path closest to Zapruder, if the bullet passed him. 
An early miss, in the vicinity of the tree, would have struck 
near the limousine, yielding essentially the same values. 

c. Startle reaction 

it the Ulu•s in the film were caused by Zapruder's startle 
reaction, they were undoubtedly touched off by the forward 
head movement. Since the relevant tests were not undertaken 
by the Commission, we shall never know what Zapruder's exact 
reaction time was on 22 Nov 63. However, a reasonable guess 
based .upon his age probably would yield a latency for the 
forward head movement in the upper range of the possibilities. 
Splitting the difference gives a figure of 100 milliseconds, 
representing 1.83 frames of the film. 

d. Placement of shots by blur-analysis 

If there were blurs from oscillations beginning at the follow-
ing frames of the film: 

Alvarez 
181 
220 
313 

;dyckoff 
190 
227 
318 
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the sounds reached Zapruder at these frames: 

Alvarez Wyckoff 
179.16 188.16 
218.16 225.16 
311.16 316.16 

If so, the limousine would have been the following distances, 
in feet, from Zapruder for shots that hit, given a velocity 
of sound corresponding to 59.437 feet per frame: 

Alvarez 	 Wyckoff 
145 	 137 
112.5 	 107 
73 	 72.5 

Hits would have struck the car at the following frames: 

Alvarez Wyckoff 
176.67 185.822 
216.27 223.361 
309.928 314.938 

representing a distance to the sixth floor window, in feet, of 

Alvarez Wyckoff 
142 156.3 
178.5 186.5 
262 . 	267 

The striking velocity in feet per second for bullets fired at 
those distances would be 

Alvarez Wyckoff 
1974.122 1955.403 
1926.3k3 1915.871 
1817.242 1810.457 

which would mean that it took them the following number of 
frames to reach the points of impact: 

Alvarez Wyckoff 
1.2 1.29 
1.55 1.73 
2.5 2.5 

So shots would have been fired at points corresponding to the 
following film frames: 

Alvarez Wyckoff 
175.57 184.532 
214.72 221.631 
* see next paragraph 312.438 
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Alvarez's 2313 reaction, which he feels to be the result of 
the shock wave acting directly upon Zapruder's camera, would 
eliminate the startle reaction from the calculations, so that 
shot would have been fired at Z309.2581  rather than Z307.428. 

Obviously, the fatal shot did not strike the President at 
either Z310 (Alvarez) or Z315 (Wyckoff). The weaknesses of 
blur-analysis are, therefore, monumental. 

9. Direction of beginning pulses 

The direction of the forward head movement in the startle 
Pattern is independent of the direction of the stimulus. One's 
reaction to being startled is always in the same direction. 

Alvarez found the train of oscillations representing the fatal 
shot to be puzzling because it began with a pulse indicating 
that the camera had moved clockwise looking down, the opposite 
of the other two trains assigned to shots. He concluded that 
this was due to the shock wave from the bullet acting directly 
upon Zapruder's camera, since that bullet came much closer to 
Zapruder than the other two. 

The first objection to this conclusion is that there were 
many witnesses in Dealey Plaza closer to the point of impact 
than Zapruder, and none of them reported feeling the shock 
wave. The shock wave from a bullet fired from the sixth floor 
window would have been appreciably stronger to them than to 
Zapruder. Yet none of them, not even those within the limou-
sine itself, report such a phenomenon. 

The other objection to Alvarez's conclusion is that, according 
to him, the motion of the camera due to the shock wave began 
essentially simultaneously with the impact of the fatal shot. 
This igliores'IJhe necessary lag bc-17feen the impext of a bullet 
fired from the sixth floor window and the arrival of the shock 
wave in Zapruder's vicinity, something on the order of 1.2 
frames. 	o if Z313 is blurred as the result of a bullet's 
shock wave, the conclusion is inescapable that the bullet 
was fired from a point much closer to Zapruder than the sixth 
floor window. 

Note that Alvarez does not even attempt to deal with the 
problems arising from the beginning pulse of the "weak train," 
which is in the same direction as that of the train beginning 
at Z313. Note also that if Wyckoff is correct in ignoring the 
blurs prior to Z189, that train of oscillations begins the 
same way. 

10. Resolution of separate shots 

Alvarez first told Raymond Marcus that his method could not 
resolve shots occurring within one second of each other. 
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Later, he stated the refractory period to be one-half second. 
To Dr. Menaker, he first claimed that the response time of the 
human neuromuscular system was one-third of a second, thereby 
destroying his guesses as to the firing of the shots, as shown 
on his chart. He said that the pulses were about one-third 
of a second apart. Oh, really? Where? Not on this chart. 

Challenged by Dr. Menaker, Alvarez stated that what he really 
meant was that one-third of a second was the characteristic 
time of the human neuromuscular system, and began rhapsodizing 
about nanoseconds and eons. 

It should be obvious that there is no way at all to resolve 
separate shots fired closely together by means of blur-analysis. 
To do so would reauire knowlddge of how long it took Zapruder 
to bring his neuromuscular system under control on 22 Nov 63, 
a fact which will remain unknown, and would require that no 
shots were fired closer together than whatever period this 
might turn out to be. 

11. CBS' use of Alvarez and Wyckoff 

This aspect of Walter Cronkite's extravaganza was as doctored 
as any other. There was not even any mention of the blur-
analysis being limited to establishing, at best, only a minimum 
number of shots. 

On the show, Alvarez mentioned only one blurred frame, 2227. 
According to his letters and chart, this frame occurs in the 
middle of a train of oscillations, not at the beginning. By 
happy coincidence, the frame Alvarez picked to demonstrate to 
the American people the validity of his method just happens to 
represent the beginning of one of Wyckoff's trains of oscil-
lations. CBS. did not bDtbar to inform its audience that the 
two men were unable to agree on whether at least twenty-one 
frames were blurred. 

Alvarez appeared in two short segments of the show. First, he 
introduced his method by use of 2227. Last, he stated that 
only three shots were fired. Between his appearances, Wyckoff 
carried the ball, contradicting Alvarez at every crucial point 
in the application of the theory. 

12. Miscellaneous considerations 

a. Thompson's critique of Alvarez 

Josiah Thompson's SIX SECONDS IN DAHLkS dismisses the blur-
analysis by assigning blurs to the motion of the film in the 
camera, back and forth in relation to the lens. However, 
Alvarez and Wyckoff were dealing with a particular type of 
blur indicating motion of the camera itself. They dealt with 
streaks on the film, not mere clarity of image. 
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b. Possible Z186 shot 

According to Woodworth and Schlosberg, one can, with practice, 
deliberately react in 140 milliseconds to sound, the most 
effective stimulus. Reactions such as these are simple, 
involving little thought or motion. 

The Commission found that the President was visible from the 
sixth floor window for one frame, between branches of the tree. 
If it takes one-seventh of a second merely to react to sound, 
consider the complex action involved in a Z186 shot. 

Someone in the sixth floor window would have to realize that a 
shot could be fired, make the decision to fire, calculate --
perhaps with a faulty telescopic sight -- the proper distance 
to lead the target, move the rifle that distance and fire, all 
in one-eighteenth of a second. 

To state the possibility is to refute it. 

c. ilead snap at 2313 

Some defenders of the official story have noticed what the Com-
mission did not: that after the fatal shot the President was 
thrown back and to his left, as if that shot had come from the 
right front, rather than the right rear. some explain it by 
sudden acceleration of the limousine (which did not occur that 
soon) or by a neuromuscular reaction. 

Leaving aside the question of whether. it was possible to pro-
duce a neuromuscular reaction with a brain so wounded, note 
that the President already is beginning to move back by 'L314, 
a mere 55 milliseconds. This is five milliseconds sooner than 
the qvickest.head moiroment found in all the experiments of 
Landis and taint, and massively stronger than theshOrt Jerk - 
forward it produces. 


