Novenber 17, 1970
Dear Dick,

Thanks for your letters of Hovember 5 and 6, The former first:

You object to my exvlanation of the fact that, ceteris varibus,
small fragments do not travel as far as large ones, First, vou seem to think
that I was outting down your discussion of +this voint by caglling it a ‘maive
physical arpument.” In fact, I gave thet descrivtion to my explanation, not
yours (vage 15, lines 9 ff. of the Supplement). Also, to mathematicians and
physicists, ‘naive™ has no negative connotations. I presented a partial
description of the Jz*etalf'dm,3 forces, Jjust enough to allow me to extract the
general dependence of penetration distance on the size of the varticle

Although T did not want to get into the details of your exolanatlon of
this phenomenon (page 5 of your letter of October 11), I assure you that it

should not persuade anyone. Arguments of that nature are very convenient for
providing a comforting understanding of behavior that has been established; in this
case, you are certaﬂnly Justified in using it to feel that you understand
what is going on., 3But, on the basis of years of experience with such arguments,

I emphasize that one can make incorrect results seem just as plausible as correct
ones, (Try it sometime.) Such an argument has no value as vroof. As I'm

sure you know better than I, lots of the scientific arguments that occupied
philosophers before experimentel approaches were adopted seemed quite plausible -
arguments about how meny angels could fit on the head of a pin, why heavy objects
fall faster than light ones, etc. If you expect your expertise in ballistics
to be taken seriously, it does not behoove you to ridicule as “Jjibberish™ a simple
explanation which should be comprehensible to anyocne with a basic knowledge of
the physics of moving bodies.

I have been doing quite a bit of reading in wound ballistics, and have
discussed this matter with a faculty member in criminalistics: at this point 1
will stand by my assessment of your theory as stated in the uoolenent.

You again assert that the mere wvresence of the dust-like fragments only in
the right front of the head is conclusive in itself. The truth or falsity of
that statement in not affected by your confidence in it or the number of times
vou repeat it.

The questicn of bhc direction of the cluster is not an “unwarranted diversion.®
As I discussed in the Suvplems n(, the autopsy and the Review pansl present
significantly different descriptions of the fragment distribution. One cannot
reasonably say that all the evidence locates dust-like frasgments only in the
right front, unconnected with the back entry hole. If you went to claim that
you are 011n~ reasongble on this voint and that I am not, co right shead, and
we needn't discuss it further.

1

As for your argument that you can't have dust swey from the voint of origin
and not all eleng the vath (bot tom of pege 1): may I ask how you came up with
the statement that the fragments "move as a cloud, as smoke, as a liquid svray,
and they adhere to evervthinv they touch™? Is this suovosed to be self-evident?

5%

Could one not just as plausibly say that they move like little bullets, tearins
their way through the tissue for some considersble distance until their energv
is lost? Are vou revorting an empirical fact? Iif so, report it, and desscribe
your evidence; if not, don't bother to tell me what “cannot® hapwven.

rage 2, middle: I've read this over several times and I still don't see
your noint. Why do you say that “either the fragment bursts before it reaches
the front, or it does not burst at 211'? I already told you that I would not.
be surprised if frictional forces broke off small framsments at various voints
along the vath. The frictional forces are, after all, strong enough to slow
dowanﬂrgn frarments contimcusly. We know that detectable amounts of copner

rom the jackel can come off on clothing; why is it so hard to believe that

OLob“llkG frasments of the softer core can come off in tissue?
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1 remind you again that the Commission's hypothesis requires the deposition
of small fragments from a larger chunk of a jacketed bullet. The conditions
under which that may havpen need not be the same as those for the complete bursting
to dust of either a jacketed or a unjacketed bullet. It's that simnle. -

Among all your assertions that this is all very simple I can find only
one hint of an argument - that other fragments in the head appear not to have
shed dust-like fragments in that fashion. Of course I had thought of that,
and I stand by my opinion that we do not have adequate information on whether
the other fragmenits did or did not in fact do that, and that the various fragments
had different shapes, sizes, speeds, etc. and would not have to behave in the
" same Way.

You allece that the statements on medicsl matters “seem inconsistent only to
those who seek to find in them evidence that JFK was struck in the head only from

behind." You say that I "falsely assert that the medical evidence is inconsistent.”
Incredible! I pointed out that the medical statements are inconsistent with each
other. Uhat else does “inconsistent' possibly mean? How can you call this either
false or irrelevent, especially when the descriptions are inconsistent with r resard
to the small fragments, and you choose to disrezard the autopsy doctors' version
completely?

I accepted your statement that the penetration of fragments in tissue is
smaller for small fragments. (I have now found confirmation, at least for projectiles
of millimeter size and larger.) I said that this proves that the small
fragments were created near where they came to rest. That was an incorrect
overstatement: I should have said that they passed through only a small amount |

tissue before stopping. This is not just a quibble. I understand that tyvically
a projectiie in tissue ovens up a temporary cavity much larger than the projectile,
and much larger than the permanent math that is visible upon dissection. (I can't
prove that the formulas derived on the basis of projectiles of velocity 1500 fos
and up also hold for lower speeds, but they give, for a 2-grain steel svhere, i.s.
with radius 0,125 inches, traveling at only 500 fps in tissue, a cavity 3.Mcm in
diameter! That's quite large.) These temporary cavities survive for a time on the
order of milliseconds, Iif fragments are sloughed off nesr the noint of entry,
some of them could travel along behind the bullet, in the temporary cavity, for
some cistance, without encountering any stovving material, I'm not saying this
has to havpen, but it seems gquite possible. You seem to have considered somethi:
like this (on page 6 of your letter of Oct. 11, 2nd paragraph); why do vou
say that such fragments “will not go far™?

The vhoto you sent does show that small fragments venetrate less than large
ones, Ffor the relatively large fragments visible in the picture. Cne can not
autona 1c371v extravolate this behavior to the dust-like fragments. To see if
J&LVClOu give off dust-like fragments along the path of major fragments,
it would be sufficient to fire several tests shols into 2uﬁ relatin pel

f mas on¢uo or the like to break the bullet up, at least into a
{ try to srrange to do this here; it misht be easier for wvou.
icated, it would be necessery to X-ray the bullet path
agments. 1t is obvious that when one slices across the
insnzrent medium, onliy a fraction of the secondary frasments are
fraction is smailer for smaliler fragments. You can ecasily
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1 will correct vage 20 of the Suvplement to remove the imvlication that

any hish-velocity or high-mass bullet is “svecial.”™ You make a big voint of
the fact that 1 ignored the listing of these bullets in your letter of 10/23
to ilarold. Tn that letter you did not give the velocity of the bullets, so
1 could not tell it their momenta are great enough to account for the backward
momentun observed in the Zapruder film., From the data in your letter of 11/5,
i note that the muzzle moren+um ranges from 1,6 x 105 rrains—feet/second for the
w202 uCAjn"tOU to 3.7 x 109 for the .264 Winchester Marnum. For the 6.5 Carcano
(mess 160 grains, mezzle velocity = 2165 fos), the muzzle momentum is 3.48 x 1075,
oniyv about 1C# less than the greatest momentum for the bullets you list. In
foot~: 0anu/ubc, the muzzle momentum is 53 for the .20 Hagnum; at 100 yards,
row your fipures, it is down to 47. Recall that my crude estimate of the backward
aentum of JFK %an~es from 32 to 96; taking into account the leftward motion
wouid increase the imate, verhavs by as much as 50%, I vointed out that the
masnitude of the “80011 compared to that of the Carcano bullet is a good arsument
that the jet recoil hypothesis has not been established. (Uu?piemenu, DD, 6-7)
Similerly, if wy “hish” estimate is correct, a front shot would require even more
} tent, momentum than that of the most powerful of the bullets on your list.
{inliecs, of course, & recoil-like or neurological cause for the motion is invoked.)
45 you know, there is difficulty with the 'kick" of a very high-momentum bullet,
which interferes with aiming. Do you have any information on vrojectiles of
even hicher mementum that those you listed, “special" or otherwise? (Une of the

things I had in mind was a rifle that fires small rockets which I recall reading
about.. )

s

only objection I set forth to your arsument was, indeed, that

Would you care to justify the last sentence of your second
, 2llistics and criminalistics expert warned me, uns solicited, that
~il'n tics is an empirical science and that theorizing about gquestionable

i is very risky.

our letter of 11/6: thank you for telling me about the analyses you
he Hastern patholozlsb, concluding that the rear head shobt was not

d bullet. Until I see his case, J cannot comment on it: the same
opinion on the neck wound,
're absolutely right, I want you to provide ressons for what you
Hot semi-technical or pseudo-technical explanations, but just
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soe > es crshulons of what experimental tests or other work you base your
voir ony so I cen tell what assumptions you are mesking. Your exvertise alone
wili not convince me of anything.

-

You ey discuss ballistics with me in Greek or Latin, if you wish. Were
Bt ing to talk about monads too?

Z too am getting exasnerated. don't know where you get the idea that 1 am
interested in “protecting” Alvarez. I would be delighted to wrove him NTOPN.

2‘-’. o]

aven ianted to curry favor with him - which 7 don't - the way to do that would
be to co 0 with a%ﬁumcn%s that prove him wrong, not just to agree with him. I
pav in the Supolement the strongest argurents azainst his intervretation of the
melon that I ccnsider valid. You do not agree, of courses, but I think that

i onb your arpument about the fine fragments on stronger ground than you did in

¥ Jetter; at least, that was my intention. Also, Alvarez has seen all my
corresvondence, end 1 will discuss your latest letters with him also. My ooTj > f

t! work 1s not suitable for pubication in a general journal remains as it was
in my memo of Uctober 27,

Lesvite the tone and content of this letter, I would be vleased if you could
hesis, I don't claim that I or anvyone else can prove it 1s wrong.
your claims go unchallenced, especially when you use them to

ol ! cannot le

cesb o doublt on uy combetence and . scientist. Failurce to resvond would
] seoscd to some an adinission U'moguite willing to let the record -
vose Letlers and my writings - cak f itself. T note in advence that T will
substantive and have not

cooment further only on any‘cowrrmen‘f,\> you have that are

i) ! - b
ters Mally eovered before. If you want to make debaters woints against me, you
Sincerely,

wave carte blanche. )
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