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NULTIPLE LINUTE FRAGNENTS OF LETAL IN THE
FRONT OF FRESIDENT KENNEDY'S HEAD: EVIDENCE
THAT A SHOT WAS FIRED FROM THE FRONT

by -
Richard Bernabei

1970

Certain items of evidence pertaining to the
assassination of President John F. Kennedy disclose
the occurrence of a phenomenon which establishes
that President Kennedy was wounded in the right-
front part of his head by a bullet fired from a
location forward of the President and to hig right.
Notwithstending indications that the President was
also wounded by = bullet that struck him in the
back of the head, the phenomenon in gquestion can
have been caused only by a bullet which struck
him in the front; no other reasonable interpre-
tation of the phenomenon seems possible,

The officially recorded observations of several
persons who examined X-ray films of the murdered
President's head reveal that fragments of metal,
numerous in quantity and exceedingly small in size,
were g;ﬁggggg‘pompactly in the right-front par
of the President's head, and that few, if any, were
located far in the back of his head.

The quantity and minutelless of the fragments
necessarily imply that they were formed from a bullet
which burst very severely when it struck the President
in the head. The location of the fragments in the
right-front part of the President's head necessarily
implies that the bursting bullet struck in that area.

For reasons which will be discussed below, minute
fragments that are formed from bursted bullets invari-
ably come to rest in an ares immediately adjacent to
the point where the bullet burst; extreme minuteness
in projectiles inhibits their penetration deeply into
solids.
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Wounds of the President's head 4§—"

President Kennedy suffered gunshot wounds to
the scalp and skull in the right-rear of his head
and in the right-front part of his head. The Presi-—
dent's brain was severely damaged throughout the
right side. Injury to scalp, skull, and brain was
immensely greaster in the right-front rart of his
head than =t the rear.

According to medical records dealing with the
President's wounds, there occurred in the scalp and
skull at the back of the head a small elliptical
hole displaying certain features which establish
thet a bullet entered the head at that point. The
hole was situated sbout one inch to the right of
the midline of the skull, and about four inches
above the external occipitsl protuberance (the bony

lump at the base of the skull in the rear).

The other wound in the scalp and skull appears
to have chenged both in form and in dimensions bet-
ween the time of the shooting and the time when the wound
was examined. The medical records describe & massive
hole in the upper right side of the President's head.
Wihen examined, this hole was roughly circulgr in
shape, with jagged an irregual edges, and measured
about five inches in maxirum dismeter. This hole
encompassed the area just behind the right ear, the
top of the head on the right side, some of the frontal
bone on the right side, and the region of the right
temple. Scalp, skull bone, and brain matter had been
detached from this area of the head both at the time
when the President was wounded and subsequently when
he was moved from place to place.

The rearmost portion of the large hole appears
to have been created between the time when the shoot—
ing occurred and the time when the wound was examined,
A color movie by Abrsham Zapruder vividly depicts the
rear and right sides of the Fresident's head during
the few seconds instantly after the head wounding.
As depicted in Zspruder's film, the area of the Presi-
dent's head behind the right ear aprears to be intact
and undisturbed. Forward of the ear, however, there
is considerable damage.
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The President's brain was lacerated and other-
wise severely disrupted on the right side, especlally
in the area adjacent to the large hole in the right-
front part of the head. Extending longitudinally
through the right side of the brain was the torn and
distorted base of a broad canal, the top of which
had been detached from the hezd before the brain was
examined. From the margins of this canal there ema-
nated additional lscerations in varying directions
and for varying distances. Iuch of the brain matter
underlying the skull in the right-front nart of the
head was missing: some had been torn from the head
and cast asunder when the President was wounded; the
rest had leaked from the lsrge hole while the Presi-
dent was being borne to hospitel, while he was lying
on the hospital operating table, snd during the
autopsy examination.
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The causes of President Kennedy's wounds

10, . I believe that President Kennedy was wounded
twice in the head by separate bullets, one of which
struck and entered the back of his head, the other
of which burst when it struck him in the right-
front part of his head.* The quantity, size, and
location of minute metallic fragments embedded in
the President's brain constitute the evidence estab-
lishing that a bullet struck him in the right-front
part of the head.
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The official record of the minute fragments

The official documents which deal with minute
metallic fragments in the President's head record
actual observaetions as described by several pérsons
who carefully examined X-rays of the President's head:
Dr. James J. Humes (then Commander, U.S. Navy), the
medical pathologist who was assigned +to supervise the
performance of an autopsy on the body of the President
and to exemine the wounds that the President had suf-
fered; Roy H. Kellerman, a Secret Service agent of
long and distinguished experience who witnessed the
autopsy examination; James W. Sibert and Francis X.
O0'Neill, two agents of the Federal Buresu of Investi-
gation who reported what they saw and heard during
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the autopsy exemination; Dr. Russell S. Fisher,

Dr. Willism H. Carnes, Dr. Alan R. Moriz, and Dr,
Russell H. Norgan, respectively three forensic
pathologists and a radiologist who, early in 1968,
constituted a secret panel assigned by then Attorne
General Ramsey Clark to examine (among other things%
X-rays of the President's head, and to report the
contents of those X-rays. (Henceforth this group

of four doctors is referred to as the Panel; their
report is referred to as the Panel Report.)

Information pertaining to the minute fragments
became publicly available in three stages. First,
documents describing the fragments of metal in the
Pregident's brain occurred among the records of the
Warren Commission which were issued at the end of
November, 19643 these records include the official
autopsy report written by Dr. Humes, and the testi-
monies of Dr. Humes and Mr. Kellerman before the
Warren Commission. Second, FBI reports describing
the observations of agents Sibert and O0'Neill were
published in October, 1966, as an appendix to a book
about the Warren Commission; these reports were not
issued with other records of the Warren Commission.
Third, in 1969 the public received the secret 1968
Panel Report which furnished the most explicit ac-
count of the minute fragments that is currently
available to the public.

Knowledge of the minute fragments before 1969:
quantity and size

Before the issuance of the Panel Report in 1969,
wherein the Panel doctors specificelly delineated the
patterns of bullet fragmentation in the President's
brain, and precisely specified that the minute frag-
ments were located compactly in the front part of
the head, it was possible to know reliable data only
about the quantity and size of metallic fragments in
the head. In retrospect it is clear that statements
describing or strongly implying that the fragments
were distributed more or less evenly in a "path"
throughout the areas of damage were erroneous and
misleading.



a) Autopsy renort%%

Referring to X-rays, Dr. Humes' autopsy
report describes fragments of metal as multiple,
minute, and situated in the brain "slong a line
corresponding with a line joiming" the wound at
the back of the head end the area immediately
above the right eye{jeu 9%0):

Roentgenograms of the skull reveal multiple
minute metallic fragments along a line cor-
responding with a line jJjoining the...small
occipital wound and the right supra-orbital
ridge. '

The autopsy report delineates this conelusion
regarding the metallic fragments in the President's
head ( iiad ):

A portion of the projectile traversed the
cranial cavity in a posterior-anterior
direction...depositing minute vparticles
along its path.
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b) Dr. Humes' testimon

Dr. Humes' testimony before the Warren Com-
mission provides somewhat more precise and elaborate
descriptions of the quantity and size of the metallie
fragments then are available elsewhere in the records
of the Warren Commission. In testimony Dr. Humes
stated that the fragments were "minute...less than
1l mm, in size for the most part...tiny...dustlike...
small, dust, of the size of dust particles," and he
estimated that there were between 30 and 4C of them
visible on X-rays:

/

L.
(X—raysfﬁhad disclosed to us multiple minute e
fragments of radio opaque material traversing Wﬁjﬁ@
a line from the wound in the occiput to just _mwan,
above the right eye. These tiny fragments punlleas

that were seen dispersed through the substance
of the brain in between were, in fact, Just
that extremely minute, less than 1 mm. in

size for the most part.



Explaining why he failed in attempts to find
and recover examples of these "dustlike" fragments
when he scarched for them in the brain, Dr. Humes
suggested that the fragments might heve been some-
what smaller than they appeared on the X-ray films{f

(id )

essthe X-rays pictures which were made would
have a tendency to magnify these minute frag-
ments somewhat in size and we were not too
surprised in not being gble to find the tiny
fragments depicted in the X-ray.

Of the quantity of "dustlike" fragments that
were visible in X-rays Dr. Humes said((@ﬂ);

(There were) between 30 and 40 dustlike
particle fragments of radio opaque material.

In his final reference to the fragments Dr.
Humes assertedfilid. 359):

...they were so small as to be essentially
unrecoverable...they were small, dust, of
the size of dust particles.

In the X-rays Dr. Humes located two small frag-
ments which appeared conspicuously larger than the

rdustlike" fragments; measuring 7 x 2 mm, and 3 x 1 mm.

respectively, these two fragments were situated in
the brain slightly behind and sbove the Fresident's
right eye. Dr. Humes recovered them and transferred
them to FBI agents Sibert and 0'Neill.”
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¢) Mr. Kellerman's testimony

Mr. Kellerman's reference to fragments in the
President's head cdoes not add materially to the
descriptions contained in the autopsy report and in
the testimony of Dr. Humes. Mr. Kellerman character-—
ized the X-ray depictions as "little stars", and
described Dr, Humesg' fruitless efforts to recover
examples of the minute fragments from the brain.
Referring to the X-rays, Mr. Kellerman then statedg

(1 d100):

L. X
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«..When you placed the X-rzy up ainst
the light the whole head looked e a

little mass of stars.
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d) FBI reports*ﬁ

An FBI report written by agents Sibert and
O'Neill also describes fragments visible in X-rays
of the President's head. The agents' report empha-
sizes the apparent "path" of fragmentsik '

X-rgys of the brain area...disclosed g

path of a missile which appeared to enter
the back of the skull and the path of
disintegrated fregmentq could be observed
along the right side of the skull®..the
Chief Pathologist (Dr. Humes) advised
approximately 40 particles of disintegrated
bullet and smudges indicated thet the pro-
Jectile had fragmented while passing through
the skull regione.

A subsequent FBI report, evidéntly-based in
part on the report by agents Sibert and O'Neill,
statesh?

(Dr. Humes)had advised that the projectile
which had entered the President's skull
region had disintegrated into at least 40
particles of bullet fragments as shown by
the number located (on X-ray film).

In summary, the official records of the Warren
Commission furnish the following information about
the minute fragments of metal in the President's
brein: they were about 40 in number; they were
exceedingly small, most of them less than 1 mm. in
maximum dimension; and (both by explicit statement
and by strong implicatlon) they were distributed
throughout the right side of the head in a "line"
or "path" extending between the small hole in the
rear of the head and a margin of the large hole in
the front of the head.
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The Panel Report discloses that the "line"
or "path" of fragments is lergely imaginary; indeed,
it may be wholly imeginary. Therefors notwithstand-

ing implications to the contrary, the official records

of the Warren Commission do not properly answer an

ean essential question: Where in the head were the
fregments located? The answer to that question leads
to the conclusion that the President was fired upon
from the front. )

Knowledge of the minute fragments currently: two
groups of ifragments; quantity, size, and location

In February of 1968, Drs., Fisher, Carnes, Moriz,
and Morgan examined three X-ray films of the Presi-
dent's head that were made on the evening of the
assassination. Ry late l'arch of that year the Fanel
completed their report, wherein they describe what
they observed in the X-rays. The Panel Report was
not made publicly available until early 1969.

In their report the Panel doctors describe two
groups of minute fragments which were distinct from
one another both in size and in distribution. One
group was composed of "relatively large" fragments
(less than 1 mm. in size), the majority of which
were distributed randomly in the front part of the
head on the upper right side. The other group con-
sisted of discernibly smaller fragments concentrated
in a single compact formetion only in the area of the
President's right temple; on one lateral X-ray this
formation of fragments apreared elongated in shape,
with its long axis pointing in the direction of the
hole at the back of the President's head. The Panel
Report states:*

Distributed through the right cerebral hemi-
sphere are numerous small, irregular metallic
fragments, most of which are less than 1 mm.
"in maximum dimension. The majority of these
fragments lie anteriorly and superiorly...

The metallic fragments visuslized within the
right cerebral hemisphere fall into two groups.
One group consists of relatively large frag-
ments, more or less randomly distributed.

Im.



The second group consists of finely divided
fragments, distributed in a postero- anterior
direction in a region 45 mm. long and 8 mm.
wide. As seen in lateral film # 2 this for-
mation overlies the position of the coronal
suture; its long axis if extended posterior-
ly vasses through the above-mentioned hole
(in the rear of the skull). It appears to
end anteriorly immediately below#*the badly
fragmented frontal and parietal bones Just
anterior to the region of the coronal suture.

) The following drawing depicts approximately the
e location of the two groups of metallic fragments in
the President's head:
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The mere presence of numerous minute fragments
concentrated compactly in the right-front part of the
President's brain conclusively establishes that the
President was wounded by a bullet which burst when
it struck him in that area, a -bullet which was fired
from a location directly accessible to the right-
front part of the President's head.

The principles governing the penetration of
pro jectiles in solids dictate that minute projectiles
nust come to rest in an area very near to the place
where thev were formed into minute projectiles.

Physical principles governing the penetration of
minute projectiles

The multiple minute fragments which penetrated
President Kennedy's brain reached his head as com-
ponents of a whole bullet that burst when it struck
him., The trajectory of the bullet as a whole began
in the rifle barrel and ended at the target, when

it ceased to be a2 bullet and became many "bullets",

meny minute projectiles, some of which began and T

ended their brief trajectory in the President's head.

The vhysical principles governing the penetration
of projectiles are explained succinctly by E.H. Harrison
in the National Rifle Association's NRA Firearms and
Ammunition Fact RBook.¥ In his exnlanation NMr. Harrison
Tefers specifically to the penetrating ability of spheri-
csl shotgun pellets of different sizes, but his remarks
apply generally to all vrojectiles of 2ll weightse
sizes, and velocities:

The only force carrying a projectile through
its target arises from its own velocity and
weight. Assuming like velocities, then the
only factors meking for different penetrations
by non-deforming round shot will be weight

and area.¥ The weights of spheres of the same Z

material will be to each other as the cubes

of their diameters. With the available force
varying as the diameter cubed, and the resist-
ance varying only as the diameter squared, 1t

M.
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Mr. Shelley Braverman, a firearms consultant who lives

.
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is obvious that the penetretion will be as D3
divided by D* , which equals D itself. That
is, penetration goes up strictly in accordance
with the dismeter of the shot.

This amply-confirmed fact applies to
venetration both in so0lid substsnces snd in
BiF.

In other words, all other factors being equal, the
larger the particles, the more deenly they penetrate;
conversely, the smaller the particles, the less deeply
they penetrate. With very small particles, there is
very slight penetration.

Referring to the penetrating ability specifi-
cally of very minute fragments, "dustlike" in size,

in Athens, N.Y., explained:™ Ve

Other things being equal, halving the diameter
of a ball-projectile results in only 1/8 energy
remaining. Thus, if a bullet had a portion of
itself reduced to "dustlike" fragments...the
particles would be so bereft of energy that
they could not be expected to achieve any
substantial penetration beyond the point of
genesis,

The photographs in the Appendix (attached)
vividly disclose the phenomenon in question with
reference to frangible hullets. Each picture shows
the penetration of fragments formed from bullets
that burst when they struck solid materisls, hard
and soft. In each instence depicted in the photo-
graphs, as in 211 instances when bullets burst into
numerous minute particles, the tiny fragments came
to rest in an esrea immediately adjoining the point
where the bullet struck. As is readily perceiv
both from @ knowledge of the physical principles
governing missile penetration, and from the experi-
ence of those who have witnessed this phenomenon
occurring with invariable regularity, the results
cannot have been other than those depicted in the
photographs. lMinute fragments regularly come to
rest in solids near the place where the bursting
ullet strikes; they do not appear elsewhere without
SO0 apvearing there. R s - i e
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The answer to the question whether President Kennedy
was fired upon from the front

We now know these pertinent things about the
condition of minute metallic fragments in the Presi-
dent's head: that they were numerous in quantity
(with about 40 visible in X-rays); that they were
exceedingly small in size (which implies minuscule
veight); that they were concentrated compactly in
the right-front part of the President's head; that
they formed two groups of particles distinguishable
from one another both in size and in distyributions
that the group of "relatively large" fragments (mostly
less than 1 mm. in size) was located mostly in the
right-front vart of the head; and that the group
of "finely divided" fragments (discernibly less than
1 mm. in size) was located only in the right-front
part of the head,

Moreover, we know that exceedingly minute frag-
ments which are formed from bursted bullets do not
have the ability to penetrate deeply into solids.

In light of that knowledge, the significance of data

pertaining to the minute fragments in the President's
brain is clear: President Kennedy was wounded in the
right-front part of his head by a bullet which burst

when it struck him there; the bursting bullet was

fired from & location di tly accessible to the

ri g@tmmm—/ ._If the
hul}e%~had:ﬁﬁi%ﬁ elsevhere than at th ight-front,
minute fragments of that bullet would have been con-

dentrated elsewhere than at the right-front.

Similerly, regarding the conclusion of the Warren
Report that the President was wounded in the head only
by a bullet fired from behind, we may now readily per-
ceive the significance of the information that "finely
divided" fragments were absent from the right-rear
part of the President's head (not to mention the like-
lihood that there were no "relatively large" frag—
ments in the vicinity of the hole at the rear of the
head). From the quantity and size of the fragments
we know that the bullet from which they were formed
burst very severely when it struck the President in
the head. . Can a bullet which burst in that fashion
at the back of the President's head have deposited
all those many fragments at the front of the head
without leaving é&l behind-- not one? Not one
"finely divided" fragment in the place where we
would reasonably expect them all of them to be
located. Common sense, experience, and knowledge of
basic physical principles tell us that it cannot
happen-- not ever.



Uy, a With all that-- with common sense, experience,
- and knowledge of physics dictating the answer—--— ask
\ now whether the official version of the President's
| head wounding, as that version is embodied in the
| Warren Report and in the records of the Warren Com-
| mission, bears the least credence. Aslk now whether
this is what happened: that the bullet which pro-
duced those "relatively large" fragments mostly
| 1n the front of the President's head, and those
| "finely divided" fragments only in the front of
the President's head, burst at the back of his head.
Assuredly it did notj;. it burst in the front, on
the right side, vwhere it struck him,

In light of what the fragments reveal, it is

v, possible to know that there was more than one person
- firing upon the President., The person who fired upon

12

him from the front blew out his brains and killed him.

The "path" of minute fragments: a non-path

& According to the Panel Revport, the conglomerate
line, and the group of "finely divided" fragments was
was a scant 1 3/4 inches long. These descriptions
establish that the official records of the Warren
Commission misrepresent the distribution of minute
fragments in the President's brain. The fragments
were not distributed in a "line" or "path" throughout
the brain, as the Warren Commission's records state
or strongly imply.

of "relatively large" fragments was indefinite in out =~

The question rémains, however, whether the Panel's
¥ description of the elongated formation of "finely divi-

ded" particles represents a "path"-- that is, whether
the elongated group can properly be represented as
having been caused by a projectile that moved longi-
tudinally through the 45 x 8 mm. area that was oceu~
pied by the fragments in question.
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I believe that, in the present state of publie
knowledge respecting the "finely divided" fragments,
the elongated formation cannot responsibly be repre-
sented as a path, for the Panel Report does not dis-
cloge whether the formation displays any features
indicating passage of a projectile longitudinally
through that area. It may be that the "finely divided"
fragments were formed before they settled in the area
of the elongated formation, that they arrived there
as a fine spray of fragments after the bullet from
which they evolved had burst. As long as there is :
more than one method which may have caused the elonga-
ted formation, we are obliged to regard it as undeter-
mined whether a large projectile passed through there.

.....

Even if there was longitudinal passage of a missile

through the area of the elongated formation, the orien-
tation of fragments in the direction of the hole at the
back of the head does not in itself imply that the
projectile originally passed through that hole. In

the hypothetical circumstance that there was passage

of a projectile longitudinally through the formation,
the orientation of the fragments does not indicate
whether the projectile was moving forward from the

rear or rearward from the front.

Moreover, irrespective of their orientation in
any line whatever, the mere presence of exceedingly
minute fragments in the front of the head and their
absence from the rear of the head imply that they
evolved from a bullet that burst at the front. If
indeed the formation was created by the longitudinal
passage of a projectile, then the location of the
fragments only at the front of the head indicates
that the projectile was moving rearward from the front;
if the projectile had passed through the back of the
head before it passed through the front, it would
have deposited remnants of itself both at the back
and at the front.

By these remarks I do not wish to suggest that
the elongated formation of "finely divided" fragments
was caused by a projectile passing rearward from the
front. I wish merely to indicate that the state of
our knowledge is such that we cannot responsibly infer
anything from the way in which that formation is
oriented, The orientation of that group of fragments
ig irrelevant to the question whether the President
was fired upon from the front. It is the presence ¢

such minute fragments in such a compact formation only

in the front of the head that bears essentially on
the question.

14
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The official account of how the President was wounded

The official version of the ballistics pertaining
to the President's head wounding is this: All of the
minute fragments in the brain were formed from a bullet
which struck the Pregident in the back of the head,
After entering the skull from the rear, the bullet
(and - parts of it which . may have been detached from
a major portion of the bullet) passed through the head
and emerged from the right side, where it produced
the large hole in the skull. -In the course of travers-
ing the head, the core of the bullet separated from its
Jacket, burst to pieces, and left minute particles of
itself embedded in the brain. :

The bullet . which allegedly accomplished these
effects is designated 6.5 mm. Mannlicher-Carcano. The
characteristics of this bullet, as they pertain to its
ability to form numerous minute particles located only
at a distance from its peint of impact on bone, are
these: its cross- sectional diameter is 6.5 mm.; it
weighs 160 grains; it is composed of a lead alloy core
surrounded at the nose and on all sides by a copper
jacket, except at the base, where the core is ex-
posed (This construction is commonly referred to as
full metal cased or fully jacketed.); finally, the
bullet was moving at a velocity of about 1800 feet
per second when allegedly it struck the President.

As was previously indicated, it is indisputable
that fragments as minute as those appearing in the
front of President Kennedy's head do not penetrate
far into solid material; they come to rest near the
place where they were formed, Moreover, such frag-
ments deposit remnants of themselves throughout their
brief trajectory, with the result that they appear
in the entire area immediately adjoining the place
where they were formed. 1t is clear, therefore, that
the bullet which allegedly struck at the back of the
head did not burst at the back of the head.

15
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In order to reconcile the compact concentration
of minute fragments in the front of the brain with s
bullet that initially struck at the back of the skull,
it is necessary to suppose that somehow a portion of-
the bullet, unprotected by copver Jjacketing material,
burst in mid-brain after it had penetrated a certain
distance through the brain without bursting; there
were no "finely divided" fragments in the rear of the
brain, and apparently few, if any, "relatively large”
fragments were situated far back in the head.

Reducing the matter to but one essential question,
we need ask only this: Does a lead projectile have the
ability - to burst in the course of passage through soft
material at a velocity of 1800 feet per second or less®?
If the bullet did not burst near the rear of the brain,
and if no part of the bullet had the ability- to burst
in mid-brain, then the supposition that the fragments
were formed from a bullet that struck at the rear of
the President's head is not tenable,

————-%q‘\ m»- 53
A few paragraphs are forthcoming for this place.

I am awaiting the collection of authoritative

references and the completion of physical tests.

Here is an outline of the contents of forthcoming
paragraphs:

-- references to authorities
-- results of tests with lead slugs of
about 1800 fps., velocity
a) in soft material
b) through masonite into soft material
(effort forecibly to induce fragmentation
so as to observe size of fragments)
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One more consideration may be noted by way of
refuting the assertion that a lead projectile might
have burst in mid-brain if the bullet which entered
the back of the President's head was not & 6.5 Mann-
licher-Carcano, tut a bullet of far swifter velocity
than that of the Manmmlicher-Carcano.

16
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Here we should recall something that the Panel
reports about the "relstively large' fragments: the
majority of them were located in the front of the head.
That information implies that some of these "relatively
large" fragments were situated_in the brain at a certain
distance backward from the area where all of the "finely
divided" fragments were located.

How may we explain the presence of the "relatively
large" fragments in an area farther back than mid-brain
(where presumably the supposed bullet burst), while the
smallest fragments, the "finely divided" fragments appear
only in the front of the brain?

In the context of the assertion that all of the
fragments evolved from a projectile that burst before
it reached mid-brain, these phenomena seem inexplicable
by any rational means, for the energy of the "finely
divided" fragments was less than the energy of the
"relatively large" fragments. The smaller fragments
ought, therefore, to have penetrated less deeply toward
the front of the brain than the larger fragments. In
this instance, however, are we to suppose, contrary to
physical principles and to experience, that the smaller
fragments penetrated more deeply than the larger frag-
ments? That supposition surely is unjustified; pro-
jectiles as minute as the "finely divided" fragments
should come to rest in an area adjoining the place where
they were formed, not a few inches away from there.

Equally unwarrented is the supposition that the
fragments were formed from a forward-moving projectile
that burst when it struck the inner surface of the
skull at the right-front part of the head. In this
circumstance, the projectile and fragments that evolved
from it would be expected simply to continue their
forwerd motion and pass out of the head through the
hole that they created. Moreover, it would be impos-
sible rationally to explain the presence of minute frag-
ments in an area farther back than mid~brain. One would
have to suppose not only that the fragments reversed
their direction (an event that would entail considerable
loss of energy), but even that they penetrated four or
five inches of solid brain matter after reversing their
direction. For these reasons, the supposition that the
fragments were formed from a forward-moving projectile
that burst oh the inner surface of the skull is untenable.

It woudl seem, then, that no explanation is com-
patable with the disposition of the fragments except
this: The fragments were formed from a bullet which
burst when it struck the President in the right-front
part of the head.
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Corroboration in various items and forms of evidence

" that a shot was fired from the right-front; the grassy

xmoll#

Although it is possible to consider the multiple
minute fragments irrespective of other matters, and
thereby to conclude that they alone establish that
President Kennedy was wounded by a bullet fired from
a location directly accessible to the right-front
part of his head, nevertheless the conclusion per-
taining to the fragments ought properly to be regarded
as corroboration for other forms of evidence which
indicate that an agsailant fired upon the President
from a location forward of him and to his right.

Herein I refer to numerous witnesses of the
assassination who reported that they heard shooting
originating from a place forward and rightward of
the President's location. I refer further to the
sudden swift movement of the President's head back-
ward and leftward intantly after a bullet wounded him
in the head. These and other important matters draw
attention to an area of the assassination site that
has come to be known as the grassy knoll,

A low grassy hill topped by trees, by shrubbery,
by a concrete wall, by large decorative structures,
and by a long wooden fence behind which was concealed

. & parking lot filled with empty cars, the grassy knoll

was situated forward of the President and to his right
at the time when he was fired upon.

The statements of the so-called earwitnesses at
the scene of the assassination are contained chiefly
in the published records of the Warren Commission;
these may be augmented somewhat by newspaper reports
of interviews with witnesses to whom no reference is
made in the Warren Commission's records, by inferen-
ces drawn from the observation of photographs depiet-
ing the activities of people at the scene during the
first several minutes after the shooting, and by other
means. Herein it is sufficient merely to cite those
whose statements are preserved in the Warren Commisg-
sion's records.
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At the scene of the assassination there were
not less than fifty eat}%itnesses who reported that
they heard shooting originating from the area of &
the grassy knoll.* These witnesses were situated at
various distances from the knoll and on all sides
of the knoll when the shooting occurred; near and
far, they were stationed north,; south, east, and
west of the knoil.

i

—
Although it is true that individual ear#4witnesses
normally furnish a form of evidence that inherently
is less reliable than other forms of evidence, never-
theless, taken together, fifty is an impressive number
of witnesses, especially in light of the knowledge
that they were distributed widely throughout the scene
when they heand the shooting. Quantity is not, however,
the most impressive aspect of this particular set of
ear#witness accounts. The quality and reliability of
théir statements are evident in the realization that
these fifty earswitnesses not merely corroborate one
another in their own sort of evidence, but also cor-
roborate evidence of g different sort establishing
that President Kennedy was fired upon from the grassy
kaoll.

Three motion pictures vividly depicting the move-
ment of President Kennedy's head at the time of the
wounding provide further evidence that the President
was fired upon from the direction of the grassy knoll.
Abraham Zapruder filmed the wounding directly from the
right side of the President; Orville Nix filmed directly
from the left side; and Marie Muchmore filmed from a
location to the left of the President and somewhat
behind him. Taken together, these three films set
forth important information relevant to the question
whether the President was fired upon from the right-
front.

Observation of the films discloses these events:
Momentarily appearing and disappearing near the right-
front part of the President's head, a large crimson
spray of impact debris blown from the head identifies
the time when the wounding occurred. Instantly after
the spray of debris appears, the President's head
reels backward and leftward with enormous rapidity.
Whereas before the wounding the President was faced
more or less toward the front of the car in which he
was riding, immediately after the wounding his head
and body pivot completely to the left, The course of
this swift movement backward and leftward is checked

. only when the President's body rams forcibly against

the back of the car seat. . Films of the wounding

and statements by persons who were very close witnesses
of the wounding indicate that brain matter amd skull bone,
detached from the head by bullet impact, were scattered
widely to the left of the President's head.
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Interpreting the significance of President
Kennedy's movement is a simple matter requiring
no more than ordinary good sense and the honesty
to acknowledge what is obvious. Such swift and
violent movement of the President's head backward
and leftward is the natural, predictable outcome
of an impacting force delivered from forward and
rightward by a bullet that brought immense pressure
to bear on the right-front part of the President's
head.

In citing factors other than the disposition
of metallic fragments in the President's brain,
mention has been made of the evidence furnished by
fifty esarwitnesses and by the motion pictures
recording the movement of the President's head and
body instantly after the head wounding., Although
these are perhaps the most reliable, the most cogent,
and the most easily interpreted elements of the evi-
dence establishing that the President was fired upon
from the grassy knoll, they are by no means the only
elements of such evidence.

: At least seven eyewitnesses on the scene reported
that they saw a puff of white smoke on the grassy
knoll when the President was shot. That a puff of
smoke appeared on the knoll at the time of the shoot-
ing can hardly be denied; what caused the puff of
smoke may reasonably be inferred from the nature of
the events that were taking place when the puff of
smoke was seen.,

The Warren Commission's records contain the
statements of eyewitnesses who reported that, during
the first several seconds after the shooting, they
observed persons rumning from atop the knoll toward
unseen places behind the concrete structures on the
knoll. That persons ran from the knoll immediately
after the shooting can hardly be denied; why they
ran may be inferred from the nature of the events
that had taken place several seconds earlier.
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Although it could be amplified considerably
beyond what I have referred to in this cursory re-
view, the list of mutually corroborating items and
forms of evidence establishing that the President
was fired upon from the grassy knoll is not, of
course, endless. But need it be endless? Need it
conttain items and forms of increasingly more con-
clusive evidence? The evidence presently in hand--
statements by eyewitnesses and earwitnesses describing
what was seen and heard at the assassination site,
films depicting the President's movements, reports
pertaining to the location of minute metallie frag-
ments in the President's brain, and other things--
is sufficient and more than suffieient to prove
beyond reasonable doubt that an asssilant fired upon
President Kennedy from atop the grassy knoll, and
that that person killed the President,

The important question, then is not what is every-
thing, but what is sufficient, what is sufficient to
know that President Kennedy was agsassinated by persons
firing upon him not only from the rear, but also from
the front.
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Footnotes
(Some of these notes refer succinctly

to what the finished notes will contain.,
Pull notes will be written later.)

gféragraph reference)

5 M The material contained in this section is derived
chiefly from the official autopsy report and from
Panel Report. See notes &mm. and 227m-y below,

10 n. ref. to Thompson, Six Seconds

14 n. The designation "H" signifies "Hearings", and refers
to the Hearings Before the President's Commission on
the Assassination of President Kennedy (U.S. Govern-—
ment Printing Office, Washington, D.C.:; 1964). The
numerals before and after "H" refer respectively to
the volume number in the Hearings and to the page
number in thet volume. Thus, 16 H 980 signifies
volume 16 of the Hearings, page 980.

16 n. All parentheses in quoted passages are those of the
author,

20 n. Dr, Humes, lir. Kellermwan, and the two FBI agents
state or imply that these two fragments were the
largest that were visible in X-rays of the Presi-
dent's head. The Panel Report (p.ll; sece # £27m.
for reference), however, identifies a metallic
fragment, 6.5 mm. in diaméter, located near the
hole in the back of the hmat skull. The 6.5 mm.
fragment is unreported in any of the Werren Com-—
mission's records. We do not know whether this
large fragment was recovered for enelysis, or why
its existence was not reported. See below, n, ¢4 m. .

~—ref. to Weisberg, PM III.
— ref. to fragments visible in X-rays of = frag-
ment of skull bone delivered from Dallas(Autopsy

Report and Humes' testimony).

22 n. The text is printed in Edward Jay Epstein, Inquest
(Bantam Books; N.Y.; 1966), p.168.
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22A n. 7pe passage that intervenes between here and the
next quoted sentence of the FBI report defies
explanation. The report states:

The largest section of this missile as
portrayed by X-ray appeared to be behind
the right front sinus.

This "largest section" evidently refers to the A g
" x 2 mn, fragment that Dr. Humes;from the area

behind and above the right eye. fhe report con-
tinues:

The next largest fragment appeared to be
at the rear of the skull at the juncture
of the skull bone.

According to Dr. Humes and Mr, Kellerman, the

% x 1 mm, fragment (the second largest of the two
that Dr. Humes recovered) was located close to the

7 x 2 mm, fragment, in the front of the brain behind
and above the right eye.

The Panel discloses the presence of a 6.5 mm,
fragment adjoining the hole in the skull at the rear,
the place where agents Sibert and O'Neill say the
"second largest" fragment was located.

Agents Sibert and O'Neill received two fragments
from Dr., Humes: one measured 7 x 2 mm., the other
3 % 1 mm,

23 n, Epstein, 0p.clt., P« 162

27 n. "1968 Panel Review of Photographs, X-ray Films,
Documents and 6ther Evidence Pertaining to the
Fatal Wounding of President John F. Kennedy on
November 22, 1963 in Dallas, Texas", a mimeographed
report distributed by the U.S. Department of Justice,
Washington, D.C., pp. 10 T,

29 n. I understand the term "below" to mean "under the
surface of", since otherwise the reference would
contradict the informetion that the elongated
formation overlies the position of the coronsl
suture.
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33 n. ref. to the means whereby other portions of the
missile probably terminated elsewhere than in the
President's head.

34. n, NRA Firearms and Ammunition Fact Book, published by
The National kifle Association or America (Washington,
JJ.C’.; 1964-), po 1930

34A n. The metallic fragments in the President'e head are
described as "irregular" in shape (Panel Report,
p. 1C), but the minuscule size of the fragments
renders their shape irrelevant as a factor governing
their penetration into solids.

36 n. Personal correspondence from Shelley Braverman,
Athens, N.Y., to the author,_(date) "
ook S B ] y
64.n, ref. to severaljdesling with these matters in detailj;

e.g., Weisberg, leagher, Thompson, et al.

16

68 n. ref to Feldman  Filiy e v biwessin uh



