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1. BACKGROUND

1.1. The assassination

Ten years ago, during a motorcade in Dallas. Texas, President John F. Kennedy was
assassinated by gunfire before hundreds of horrified onlookers. The Presiden: was first
seen to clutch at his throat, and then, a few seconds later, his skull was seen to burst,
Reports of post-mortem examination later indicated that he was struck by two bullets,
the first entering the upper right side of his bagk and the second entering the back of his
head,

Five other persons were seated in the Presidential limousine, which was uncovered at
the ‘time. Mrs Kennedy was 1o the left of the President in the rear seat John Connally
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then Governor of Texas, was directly in front of the President, and Mrs Connally was
seated 2t fus Jeft. Two Secret Service agents oceupied the driving compariment. Several
oilier vehicles were behmd the Presidential car in the procession. the immediate follow-up
car contatning eight Secret Service agents. - o thery

Governar Canmally was severely wounded during the same gunfire. He sustained
wounds tlirough the right side of the chest and through his right forearm neur the wrist,
plus 3 less severe wound of his left thigh. One of his ribs was shattered. and the radius of
his right arm suffered a commmuted fracture. The other occupants of the Presidential car
were not hit.

Several photographs and some motion picture films were taken during the assassina-
tion sequence, as well as shortly before or after, These, along with the many eye-wilness
reports and the presence at the scene of numersus federal agents and local law enforce-
ment ofiicers. made the crime one of the most thoroughly obsarved in history.

1.2. The investigation and the official findings

Investigation by the Dallss Police and the FBI led to an early belief that there was only
a single assassin, a man named Lee Harvey Oswald. Oswald was arrested about an hour
and 2 half after the sssassmation in a theater several miles from the scene, after laving
purportedly slain a police officer. Oswald himself was murdered two days later while in
the custody of the Dullas Police. witheut ever having admitted any role in either killing:

Several months later, after exicnsive mvestigation by the FBI and other government
agenicies under the direction of 3 special commission known as the *“Warren Commission™,
the wificial findings and conclusions were rported 1o the new President, Lyndon
Johnson, and 1o the American public. In essence, these boil down 10 4 restatement of the
carly belief reached by the Dallas Police and the FBI: Oswald was the assassin, he had
acted alone and unaided, and there had been na conspiracy of any kind, either in the
assassination of the President or in the killing of Oswald.

The investipation was massive in scope, and it produced » huge volume of docymenta-
tion. In addition 10 its Report, the Warren Commission published 26 volumes of exhibits
andl the testimony of more than 500 persons. Easily ten times more such materials remain
unpublished a1 the National Archives. Most of them are accessible to the public, although
some portions are still withheld.

Yet today, despite the massiveness of the investigation, the precise details of the
shooting ure still far from clear, and there remain legitimate grounds for doubt that the
atme was correctly or fully solved. The Warren Commission itself found it necessary 1o
hedge on some of its most fundamental findings, a fact sometimes averlooked or for-
gotten by its defenders. In reference to such matters as the number of shors fired, their
sequence, and the precise manner in which Govemnar Connally was wounded, the Com-
mission repeatedly resorted o language expressing uncertainty. Some examples (with
emphasis supplied by the authors of this paper) are as follows:

The weight of the evidence indicates that there were three shots fired ™

“Two bullets probably cused all the wounds soffered by President Konnedy and Governor Cons
nally.™

]
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- 11 was not passihle 10 determine whether the twa bullet fragments were from the E.EVEN__\N.
from fwo different ballers.” (This statement is i referénce to twn mutilated byt sizable bullet
tragmenis found tn the front of the Presidential car )

‘- thete s very permaznive evidence from e experts that the same buller which mierced the
Presdent’s throat also used Gavernor Connally’s wounds. However, Governoy Connally
testimany and certain other factors have given rise 10 some differénce of opinion as 1o this
probubility. "

Are such uncertainties significant? The answer is that every one of them has an
impartant bearing on the Commission's reconstruction of the shooting and. m conjunc:
tion with other evidence, on the crucisl question of whether or not it was physically
possible for one man 1o have fired all the shots, The Commission’s lone-assussin con-
chision cannot logically be more certain than its findings in respect 1o these details,

Questions of this kind do not arise in the majority of murder cases. Complex plots
with multiple participants and contrived deception do not usually merit serious consider-
ation, and the availuble evidence ordinarily rules them out anyway. But the assassination
of 4 President, with its high stskes for the participants, is a different situation and
demands the most careful serutiny to ensure that “the cvidence fits™.

The Commission's defenders huve tended 1o be more certain of the official findings
than the Commission itself, while fis critics have found sdditional aress of doubt not
acknowledged by the Commision. Several of these questioned findings involve medical
evidence, or & combination of medieal evidence with ballistic, photographic, or other
forms of evidence. They relate 10 the questions of whether or not one persan could have
committed the sssussination and from where the shots were fired. 11 is with these ques-
tions alone, and the medical evidence bearing on them, that this paper s concerned.

1.3. The major areas of doubt involving medical evidence

The question of whether the Governor was wounded by a bullet which had previously
struck the President or by an entirely separate bullet was of cructal importance 10 the
Ione-assussin conclusion. Although the Commission =m.§ns.r.mmna some uncertainty on
this point, it also claimed. 100 glibly, that i1s theory in this regard was “not necessary to
any essential findings of the Commission™, The fact is that a motion picture film of the
assassination (the so-called Zapruder film) shows convincingly (hat the initial wounding
of the President and the wounding of Govemnor Connally occurred within a very brief
time span, of the order of 1% seconds a1 mast. This interval is 100 short by about a
secondl for the firing of two consecutive shats with the particular rifle found at the scene.
Tests conducted by the Army and the FBI demonstrated this fact beyond doubt with the
sctual rifle, and canniot be overcome by tests made with replica rifles.

Hence if the non-fatal wounds of the President and the Govermnor were nor caused by
the same bullet, another rifle besides the ane found at the scene is necessarily implicated.
A bullet and two fragments recovered after the agsassination matched the found rifle, but
anather whole bullet was lost entirely, a5 the Commissian conceded. Therefore the pos
sibility that another rifle was used is not refuted by the hallistic evidence. With another
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rifle in use, a second assassin would necessarily have been involved, and the failure 1p find
that other rifle might raise the specter of a still larger conspiracy.

Muoreover, the Commission’s reconstruction required thst 3 certain nearly whole bullet,

designated w5 Commismion Exhibit 399, had inflicted all the non-fatal wounds on the

President and on Governor Copmnally. This bullet was found under puzzling cigeum-

stances® a1 Parkland Hospital in Dallas, where the President and Governor had been taken

immediately after the shooting. Iis history and chain of possession are far from clear, but

the Conumission accepted its authenticity and theorized that it had fallen out of Governor

Connally's thigh wound at some stage, 11 is a 6.5 mm Mannlicher-Carcano bullet mang-

factured by the Western Carrridge Co., consisting of a lead core fully covered, except at

the cartridge end, by 1 substantal copper jacket. In its found state, it weighed 1586

grains, as compared 10 an average weight of 161 grains for undamaged test bullets of the

sume manufacture. Its copper jacket is still fully inwact, except for a small notch near the

nose end where the FBI removed a sample for spectrommalysis. In appenrance, it is exactly

like @ cotton-lube test bullet, except for a shight Mattening and small loss of lead at its
buse. Yer by the Commission’s reconstruction of the shooting, this bullet is required to
hive penetrated the upper right portion of the President’s body, traversed the right side
of Governor Connally’s chest (rgmuoving several inches of his nght {ifth rib), pierced the
Governor's right arm near the wrist (shattering the distal radius and leaving several par-
ticles of lead), and finally 1o huave entered the Governor's left thigh (leaving another
metallic particle embedded in his femur), after which, at some unknown time, it fell cot.
Saveral years after the assassination. when the photographs and Xerays of the President’s
autopsy bacame accessible, other metallic particles were seen in the X-rays of the upper
right side of the President’s body (unknown do-the-Commission). There is also sgme
indleation. of metallic particles in the Xerays of the Governor's chest. While the cumu-
lative weight of all these particles may be less than the weiglit missing from Commission
Exhibit 399**  the larger problem is 1o explain how an essentially undamaged, fully
copper-facketed bullet could have lefi them at all, and how the bullet could have caused
so much bone damage without suffering substantial surfuce markings or distortion of
shape.

The Commissions findings postulated that ail the shots were fired from a certain
window on the sixth floor of a building known as the Texas Scheol Book Depasitory.
This building was behind, and somewhat ta the right of the Presidential car at the time the
shots were fired, the distance and angle varying with the position of the car as it moved
down the street. The sixth-floor window looked down upon the car at an angle which
varied from soughly 20 degrees to 15 degrees over the shooting interval. The street itself
cusved appreciably and dloped downward from the Depositary by a few degrees, making

* The bullet was reportedly found yndel 3 stietcher in o remold part of the hospital in the
afternoon. of the assussination. It was never conclusively determined whether the President or the
Governor (or either) had acoupied the stretcher.

** The weight of the buller was no more than 2.5 grains helow the average of several unmutitated
test bullets One fragment, from Governor Conmally*s wrist, slone wieighed 0.5 grain.
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the calculation of trajectories somewhat involved. Becanse of the effect of the car’s
movement on the passible trsjectories, the caleulations also depend an e times of the
shuts, ond these are not precisely known in the case of the non-atal wounds of the
President and the Govemor. Nevertheless, they are known approximataly (aver a range),
and it thus becomes important to determine if the Jocations and apparent pathways of
the wounds can be reconciled with the postulated location of the assassin,

The Commission purported to carry out this caleulation with considerable precision,
reporting distances 1o tenths of a foot and angles 16 minutes of are, ultimataly claiming
comsistency with the medical dat. Closer examination, however, shaws this alleged agree-
ment to be specious. There is so much confusion, contradiction, and general vagueness
about the lacations of the wounds, as known 10 the Comnussion, that this part of their
ctleulation is almost meswmingless, Lacking acourale data, the Commission relied on an
artist’s sketch as 18 authority for the angle of the declination through the President’s
hack/throat wound@l reporting 1hat an angle of 17°43'30" was “approximately™ the
ungle shown in the sketch, when in fact the sketch angle measures less than 10 degrees®.
The Commission also claimed smtisfactory alignment of this wound with the Governor's
chest wound (abour 15 degrees downward). Simultaneously, the Commission entirely
ignored the problem of reconciling the assumed flight path of the bullet with the angles
through the wounds in the horizonral plane.

2. ORIGIN OF THE MEDICAL EVIDENCE

2.1. The immediate medical treatment

Immediately after the last shot was fired, the Presidential car was driven 10 Parkland
Hospital in Dallas where the President and Governor were given EMETEENCY treaiment.
The effort 1o save the President was unsuceessful in the face of the extensive damage to
his brain. However, it produced a significant change m the chatscter of one of his other
wounds and led 10 much confusion later.

When the Presdent was examined at Parkland Hospital, he was seen 1o have 1 massive
head wound, with profuse blaeding and lass of brain tissue, and a much smaller wound in
the anterior neck below the Adam’s apple. The latter wound was thought 1o be an entry
wound n view of its small size and other characteristics, an interpretation which led 1o a
number of erroneous carly news stories sbout the source of the shats. No other external
wounds were noted by the doctors a1 Parkland, reportedly because the President’s body
was not turned over for examination of his back.

In an effort w restore the President’s breathing, an endotracheal tube was inserted
through the neck wound and connected 1o a respirator. When this proved ineffectual, a
tracheotomy was performed 10 ensure a clear sirway, The Parkland doctors alio reported
the insertion of cliest tubes through surgical incisions in the chest.

* The commissions purporied of angles ta tes and seconds of arc is ahaurd. A
the suppased mnge of fire (about 200 feet), one minute of are canespands to less than one inch in the
position ofthe rifle.
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The tracheatomy incision was made through the anterior neck wound, thus changing
its appearance completely and preventing its recognition as a missile wound during the
autopsy later that night.

Concurrently, Governor Connally was examined and given surgical treatment for
wounds in the right side of his chest, his right arm, and lef1 thigh. Observations of these
wounds later played an imporiant role in the Warren Commission’s reconstruction of the
shooting.

2.2 Circumstances of the aulopsy

The President was pronounced dead about one-hali hour after admission 10 Parkland
Hospital. An hour or two later, after a dispute in which the Texas authorities were
refused their lawful right and duty to perform the autopsy in Texas, the President’s body
was flown back to Washimgion, D.C. An autopsy was performed by militury doctors that
evening a1 the US. Naval Hospital in Bethesda, Muryland.

The ircumstances of this autopsy were unusual. At least 30 persoms are known to
have been present in the autopsy room st one time or another, moast of them military.
Five were ugents of the Secret Service or the FBI.

The members of the autapiy team had had only limited forensic experience at that
stage of their careers. Some years afterwards, it was revealed that an Amiy General, not

otherwise -ananﬁnm had claimed .O _um in .S.QEEE _uun _aulopsy E:_ =_n—. ordars

Moreover. it _.u now known “that.oue. .Ebﬁggﬁ:w the autopsy was seized
from a medical corpsman by a Secrer Service agent. who then deliberately ruined the film
by expasing it 10 the light. This incident is not mentioned by the Wurren Commission.
and there has never been any officiul explanation for the act.

Under these circamstances, we should not be surpnsed that a thorough and accurate
autopsy was nul performed. The decision of the military authorities to rely exclusively on
military pathologists, acting under military orders. appears to have heen grounded on
their concept of the President as Commander-in-Chief of the Armed Forces mther than as
Chief Executive of the United States. 1t produced a seriously defective autopsy.

2 3. The autopsy findings

As ultimately published in the Warren Report, the essential autopsy findings were that
the President had been siruck by two bullets and that both had been fired from behind
and “somewhat™ sbove the President. One of these bullets was reported to have entered
the upper right posterior thorax just above the scapula and to huve exited from the
anterior neck at the midline, The other was said to have entered the skull about 2.5 em to
the right of and “slightly” above the external occipital protubermnce, then to have frag-
mented and erupted through the right parietal region of the skull, carrying with it sub-
stantial portions of skull, scalp, and cerebral tissue.

The locations and pathways of these wounds were not precisely reported, and in some
instances the reference points for measurements were inept. For example, the vertical
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position of the wound 1n the upper back was measured from the right mastoid progess,
which is both vague in extent and, relative to other points on the body, subject to
variation with chunges in posture, The horizontal position of this wound was referred
anty to the right acromion process, no measurement being given for the distance from the
midling of the spine. which was both shorter and more precise. No measurements at all
were reported from the 1op of 1he head, 1 commonly used reference point.

During the autepsy examination, the missile wound in the anterior neck was not
recognized as such because of the wacheotomy incigion. 1 was discovered only through a
telephone call the following day to one of the uttending physicians in Dullus. While the
failure 1o recognize the presence of this waund may be rationalized on the basis of the
surgical incision, the failure 10 consult the Dallas physiciuns before or dunng the autopsy
cannol. Moreover, the fnilure 1o dissect and track the back wound is incomprehensible,
particularly when the outlet for this wound was not then known.

Inasmuch as the Xerays did not show a whole bullet anywhere in the President’s body,
and the exit path was not known, the autopsy team resorted to sheer speculation. |1 was
thought that thie bullet must have “worked its way out™ of the back wound during
extemal cardiac massage. That opinion was noted and reported by the attending FBI and
Secret Service agents, who were not present during the telephone conversations and
subsequent revisions of the findings on the following nuiw._.:n FBI agents reported that
the bullet which struck the President’s back entered st a point “below the shoulders™
along a puth which was 45 o 60 degrees”™ downward, and had “no point ol exii™
Indeed, FBI Headquarters continued to make such assertions as facts for almost two
months in its reports 1o the President and to the Warren Commission, appurently without
ever beng potified of the corrections. For these and other reasons®, sesious questions
have been raised as to when the final version of the autopsy report was actually written
andl what its predecessor versians might of niight not have contained. The report itself is
undated, h_:c:tu the doctors 1estified that 1t was completed on the moming of Novem-
ber 241963,

Several other findings were ulso reported, including the sizes and appearances ol the
wounds, descriptioms of certain shull fragments, and the disposition of various metallic
fragments in the skoll 3 disclosed by the Xerays. In a supplemental repont dated Decem-
ber 6. two weeks after the sutopsy, the results of microscopic examination of various
seetions through the formalin-fixed brain are described, as well as sections through the
skan st the wounds of entey. g 4 2w Py "2 QU “gpay 7 ek o vt )

However, ceriain procedures that would have been invaluable in fully locating and
characterizing the wounds were not carried out, or carried out anly partially. The wound
in the upper back, as already noted, was not dissected. Coronal sections through the fixed
braim were not made, although this is a routine procedure in cases of gunshot wounds of

* At least ane dralt of the autopsy report appears 1o have been burned. One of the patholagists
testified that he destroyed his “prefiminary draft notes'™ i the {izeplace of his home on the marning
ul November 24,
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the head in order 1o track the pathway of a bullet or bullet fragment. The left side of the
hrain is deseribed only supedficially in the autopsy report, as though the Xoray fndings
alone were enough to guarsntee that no bullet or fraguent had traversed it

As a result, the sutopsy failed 1o provide the denailad apd unequivoeal findings neces-
sary 1o settle beyvond uny Jispute the number and general directions of the bullets which
stuck the President. Nor did it provide the investigative team with any but the most
superficisl assistance in determining the locations of possible sseassins. Instead, the inves
tgation was forced to rely on asumptions and on the recollections of yagious eye- and
car-witnesses many of which were contradictory and required careful selection. Today.
sume of the Warren Commission”s assumptions und witness seleciions appear 1o be wrong
in a way which vitiates the Commission’s central conclusion that there was only one
assassin. A thorough autopsy would almost certainly have avoided this situation.

The sutopsy report omits all reference 1o the adrenal glands. Although this informa-
tion would not have had any bearing on the assassination whatever, its omission is a clear
indication of the degree of control exercised over the autopsy team by the military
authorities.

One funher illusiration of the quality of the autopsy is worth pointing out, although
agan i1 ds not relevant to any of the Commission's findings, Several of the Parkland
Hospital doctors 1estified that surgical incisions were made into the President’s chest.
They were quite positive about this, describing in some detail the insertion of chest tubes
and connection 10 equipment. There scems 10 bhe o reason for them 1o have imagined or
fabricated these stitements Yet the autopsy doctors testified that the mcisions did nos
enter the chest cuvity and that the pleural lining was completely intact. If the Parkland
Haospital doctors were correct, what are the implications for the capacity of the autopsy
team o find and charactenze wounds?

24, The guropsy materials and restrictions on access

Numerous photographs and Xerays were taken in the course of the autopsy. The
Warren Commission declined to examine these, relying instead on the testimony of the
sutopsy pathologsts and a few artist’s sketches drawn from oral descriptions of the
wounds. The materials were held 1o be the property of the Kennedy family prior to their
donation to the United Siates Government in late 1966. They are now at the National
Archives, but access to them is subject to restrictions imposed by the Kennedy family as a
condition on the gift. *

Following a rash of public controversy engendered by various books critical of the
Warren Report, the photographs and X-rays were reviewed by the autopsy team in early
1967. They reported that the materials corroborated their original findings in all respects.

In carly 1968, a second review of the materials was made, this time by a team of four
prominent physiclans (three pathologists and one radiologist) appointed by Attomney
Genersl Ramsey Clark. The report of this review disclosed several observatians not previ-
ously reported and provided important new details. Chief among these are:

(1) The entry wound in the President’s skull was located 25 mm 10 the right of the

i sl iia

midline and shout 100 mm above the external occipital protuberance, g difference of
same three 1o four inches from its location as reported by the original autopsy team;

) (2)A gray brown rectangular structure measuring approximately 13 mm X 20 _.Eu._ was
wEZn in photagraphs of the right cerabral hemisphere (the panel was unable 10 establish
wudentity), i Kray$72

a...m_ Hoﬁu.nonu of the President’s back and throut wounds are given with some precision
and in relation to reusonably well-definad reference points, thus permitting, for the first
time, approximate determination of the trajectory of the bullet path; ,

(4) A large merallic fragment measuring 6.5 mm in diameter, embedded in the outer

table of the skull ar the Jower edge of the entry hole
. wWas
el i Ty was seen on the X-rays of the

(5) Several small metallic fragments and some subcutancous emphysema were sean in

;F._.aeﬁ_:.nraa.s_.:m:o._ﬁ:: :: i i
he ght of the cervieal epine on the Xerays of the upper

In late 1971, the restrictions on access 1o the
somewhat to permit hon-government pathalogists to examine them if approved by the
Kennedy family representative. Qe individual, not a pathologist and not the first to
apply for such nccess, was granted permission in early 1972, One of the authors of ni.m
article is the first non-government pathalogist given permission 10 examine these mate-
rals, and he conducred his ExXamination on August 23 and 24, 1972,

autopsy photographs and X-rays relaxed

3. OBSERVATIONS OF THE AUTOPSY MATERIALS

3.1 The available marerials
The materials nE.,..uﬂ_ consist of X-rays, photographs and filn negatives from the
antopsy, the President’s clathing, medical skerches, the bullet and buller fragments re-
covered after the EEHE...:?? the rifle, the X-rays of Gavernor Connally, photographs
and a disgram of _&1 Presidential car, the Zapruder film and its individual frames, the Nix
n.um Muchmore motion pictures, photographs from the FRI re-enactment of the ssasuna-
:”_.,_ and E»Ma:c:m documentary materials. With the exception of the autopsy X-rays
photographs, film negatives, and clathing of the Presid, i Wiy
e e ent, these materials are also accessi-
a.”nn X-rays and photographic matarials mive every indication of being authentic. Their
“_.5_~ 7s and ganeral descriptions are in agreement with the carresponding data reported
y thea FEE@ Clark panel, for example, and the facial features, where they can he séen,
are consistent with the examining author’s recollections of the President. )

3.2. The missing evidence
-
) FEEEB»R_V... some of the autopsy materials, including some of the mast important
from the forensic standpoint, are not wt the Natjonal Archives. We know, for example,
that ‘the President’s brain was preserved and that several sections were prepared for

\\)?‘
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.
mieroscopic examination. Mareover, certain sections were taken through the skin at the
suppased wounds of entry in the scalp and in the upper back of the President. The
preserved brain and these varivus brain and skin tissue sections were examined by the
antopsy team about two weeks after the origina! sutopsy, and additional photographs
were then made. All of these are deseribed in the supplemental autepsy report published
n the Warren Report. Yet, these items — the brain, the microscopic sections, and the
supplemental photographs — are all missing from the National Archives.

We also know from the testimony of the original autopsy team that color phatographs
were taken of the interior of the President's chest cavity. These photographs are impor-
tant to the determination of the path of the bullet which struck the President’s upper
back. They are missing also.

All these items had been turned over (o fhe Nationsl Archives by Admiral George
Burkley on April 26, 1965, according 10 a memorandum of that date. Hawever, they are
not included in the inventory of items officially transferred to the United States Govern-
ment by the Kennedy family on Ociober 29, 1966. There has been no accounting for
these missing items, and there are no known reports of re-examination of them since the
unriginal autopsy team examined them in December, 1963.

3.3, The author's observations

The most important of the suthor’s observations are depicted in the accompanying
illustrations, with additional details provided in the legends. No attempt has been made,
however, to depict the massive head wound of the President in these illustrations. [is
appesrance is consistent with other verbal descriptions which have been published.

Genenally speaking, the author's observations and measurements of the wounds and
locations of bullet fragments are in agreement with the findings of the Clark Panel in
1968, However, cerfain additional ohservations, not reported by the Clark Panel, are
worthy of note:

(1) The unidentified “rectangular structure™ seen by the Clark panel in the photo-
graphs of the right cerebral hemisphere is perhaps betrer described as panllelogram-
shuped. The precise configuration cannot he ascertained inasmuch us the margins are
concealed by overlving brain tissue. It has a slight focal slimmering effect in some
pictures, which could be due 1o photographic urtifacts or to light reflection from nute-
irials contained within the ehject. There are no metallic densitiis visible in the carrespond-
ing Xersys which can be veadily associated with it, suggesting that its nature is most
probably organic.

(2} Color photographs of the back of the head disclose a little flap of skin or other
tissue, not easily identifiable, just above the hairline at the base of the skoll and slightly
1o the left of the midline. It has a pale, pinkish red, slightly plistening appearance and is
shaped like a small foot with the toes pointing toward the vertex. In one of the photo-
graphs, & black fine is also visible running from the midportion of the flap to the right
occipital-parietal region. Bt is not possible to determine whether this is a thread of some
lind ora line drawn by some person on the negative. The flap itself does not appear to be

U
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Fig. . The Desley Plaga ares in Dallas, oo of Preddem Kennedy's assassingtion (courtesy, 1.
& ) North is to the tap of the pieture 1n thisview. The Texas Schoal Boak Bepasitary, location
Jone wssassin scconding to the Warren Commission, iy the builifing with the Hertz sign on top. The
streed cutving downward and lefrward from the bulldie is Eln Streer, slong which the Presdent’s car
traveled ot the fime of the assassination. The so-called “grassy knoll™ is the area near and 1o 1he lafy of
the “pergata™, the cutved stmetnre overlooking Elos Stecet. The shots werg fired while the Prestdent’s
can was on o path correspanding roughly to the portion of Fbm Street directly opposite the pergala.
Note that a1 this Jacation of the cur, the Depository building was behind and somewhat 10 the right of
the car. The westerly portions of the building were substantially more 10 the right of the car than the
extremme eastern corner where the Wirron Commistion placed the sesassin,

associated with any underlying wound, and its location does not correspond with any
Xeray features or any previous ohservations by other examiners of these materials.

(3) The wound in the upper back is dightly elliptical, with the longer axis in the
horizontal direction, measuring about 5 mm X 7 mm. A darkened, abraded rim around
the upper and right margins adds sbout 2 mm to each of thess measurements. The medial
margin is between 4 and 4.5 em from the midline of the back, and the superior margin
about 5.7 cm below the lowest crease in the neck. X-rays of this region disclose densities
at the right lateral margin of the sixth and seventh cervical vertebrae. The clavicles, ribs,
and other hanes appear intnct, (These observations differ from thoss of the Clark panel
only n respect 1o slight variations in the measurements.)

{4) The tracheotomy incision is ahout 1.5 em wide at the widest part of the gap. There

nea
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Fie 2. Photograph of the south face of the Texas School Bouk Depositary Building (courtesy, Mr.
Tem Dillard). This photograph, sccording to the man who took it, was tken within a few seconds
atter-the fined shon The window belicved by the Warnen Comimission. to have been the lpcation from
which the thots were fired is the pattly open window on the extreme right of the floor below the top
Noor. Note the many ather open windows (Some others off the lef edge of the picture are also
known o have been open at the time.) Me. and caleulavions by the authors indicate thui at
feust 1wo shots were figed from locations sobstantially further west (lefiward in the photagraph) of the
window specified by the € 1

is an drrecular noteh at the midpoint of its lower murgin, possibly caused by the endotra-
cheal tube used by the Parkland Hospital doctors. Lack of sharp focus in the photographs
showing the tracheotomy prevented the author from identifying and locating the alleged
exit wound of the bullet.

(3) X-ravs of Governor Connally’s chest reveal 1 number of small particles suggestive
of metallic fragments. Although very snall, they appear to be metallic. (The repori of the
Clark Panel gives no indication that these X-rays of Governor Connally were examined by
them. )

"3 INTERPRETATION OF THE DATA

4.1, The hasic medical duta
Photographe of the President’s back wound indicate that its center is located nbout

Fig. 3. Approximate locations of metallic fragmenis seen in lateral X-my of President’s head (skull
dummge not depicted). Note the sizable frazment st the rear of the skull (A). The location is a1 the
lower margin of the hole of presumed buller entry. Another sizable fragment is seen in the supraorbital
region (B). A fragment from this location is reported to have been removed surgicslly and luter
subjected 10 spectrographic analysis. Smaller pariicles are véry numercus and appear, Tram this view,
1o He along @ tzack m the parietal and frontal regions. This “1rack™ may be somowhat iftusory (see
skeich of AP view, Fig, 4). At the time of bullet impact, the President’s head was tilted distinetly
forwsrd and loftward. Moreover, the exit point of the bullet or its larger fragments cannot be deter-
mined because of the lrge loss of skull bone v the right parietsl and frontal regions. The bullet
tmjectory therefore cannot be determined, although it is clear that the tullet entered from the rear of
the Predidant,

4.5 cm to the right of the midline of the spine and about 6 cny below the lowest crease in
the ‘hack of the neck. Accepting thar this wound lines up with an exit hole in the midline
of the throat at the level of the third or fourth tracheal ring, the path length of this
wound is approximately 15 em. Adopting also the Clark Panel’s measurement of the
vertical position of the exit hole, namely 9 cm below the same cresse (although the
author was unable to corroborate this measurement from his own observations), we are
ahle to compute the trajectory of the bullet relative 1o the horizontal and sagittal planes
through the President’s body at the time he was struck.

The downward angle works out to be 11% degrees, and the lateral angle (from right
rear to laft front) is 17% degrees. Allowing for a potential 0.5 cm error in the measure-
ments of these wound locations, the pussible variation in these calculated angles is about
2 degrees, either plus or minus. Thus the bullet which struck the President’s back entered
al an angle of from 9% to 13% degrees downward relative to the horizontal plane, and
from 154 to 19% degrees right-to-eft relative to the sagittal plane. The corresponding
angles relative 1o the fixed surroundings would, of course, depend on the orientation of
the car and the posture of the President’s hody at the time he was struck.
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Fin 4. Approximate locutions of mewllic fragmens seen in A-P X-ray of the President’s head (skull
dumage ot depicied). The sitable fragmenis (A" and B') soen above the Tight orbil wppoar 10 corre-
spond o those noted in the luteral Xeray st the rear and from of the skull, In this view, the smalley
rarticles appear-widely dispersed luterully, sugpesting that the “track ™ seen in the lateral X-ray may be
somenhan of an ilWsion caused by bick of depih percemion, This shows the need for sectioning of the
teai, Note that a Tew very small pasticles ate visible even on the left side of the Prosident’s head.
There is the appearance of 1 very small particle on the tight side of the mandible near ihe midline. No
density conesponiling to this location is scen on the lateral X-my. hylagation could be in the Tegivm
gl column und thuy selute 1o the President’s tack wonnd.

The pathway of the bullet which struck the President’s head is not amenable 1o the
same kind of caleulation. This bullet fragmented, and the point or points of exit of the
fragments are nut known with any precision. Nor, because of the bone impact and
fragmentation, is it likely thar the bollet fragments followed a course in line with the
onginal flight path. Because of the extensive loss of skall, it cannot be absolutely as-
certaingd that no_more than one bullet struck the President’s head, o1 least from the
available autopsy photographs and X-revs. However, one. entry wound is definitely iden-
tifiuble, and f1s focation high on the rear of the skull points to a rearward location for the
souiree of the shot. 5

The data on the wounds of Governor Connally establish that he was struck by a bullet
which entered the far right side of his back near the axilla, the corresponding exit wound
being in the right chest just below the nipple. Photographs of the Governors suit coat
show 3 hiole in the back, corresponding to the entry wound location, which is appreciably
clongated in the horizontal ditection. Angular measurements on this wound as reported
by witnesses before the Warren Commission estimate that the buller was on 2 downward
anple of 25 degrees and a right-to-left angle of 20 degrees relutive ta the appropriate
planes through the Governor's body. A portion of the fifth rib on the right side was
shuttered by this bullet.

1
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Insert
Fig 5. Appronimate focation of the wound in the President’s back, The tnsert shows an enlarged view

of the wound with its approximare dimensi The border of the wound shows u darkened, sbraded
o, varying from (0 10 2 mm wide. most noticeahly alemp the literal mazgin. This sbraded rim b
typical of u buller seriliny at an g preciable angle off the perpendiolar st the pomt of entry, In this
e, the implied digection s primanty from right 1o left. This direction is also consistent with the
reported Incation of the exit wotind st 1he midline af e anterior throat and the fact that e knot of
e President’s 1l was apparenily grazed along the lefr side s the bullst emerged. X-tays of this region
of the President™s body disclose metallic particles ta the right of the sixth and sevemih corvical
vertehrae.

The Governor’s right arm was penctrated near the wrist, the bullet or missile entering
the back side 5 cm above the wrist joim and exiting from the palm side about 2 cm from
the crease of the wrist. The right radius suffered 2 comminuted fracture with depasition
of several particles of lead.

The Govemor's left thigh received a puncture wound in the medial aspect of the distal
third, with @ small metal fragment revealed by X-rays to be embedded in the fernur.
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upper back and neck region and in X-mys of Governor Connally's chest, although they

are not reported by the Warren Commission. h n ..L_%a m_x w~

4.2, Relevanrt collateral data

In addition 10 the nearly whole bullet recovered at Parkland Hospital and subsequently
designated as Comunission Exhibit 399, pumerous bullet fragments were recovered. Two
large fragments, Commission Exhibits 567 and 569, were found late on the night of the
ssuaseination in the front seat of the Presidential cor, These weighed 44.6 and 21.0 grains
respectively, the larger fragment consisting of both lead and copper while the smaller
consisted of copper alone. The two together aggregated less than one-hall of a whole
huflet. and it was never determined whether they originated from one bullet or from two
sepunae hullets. 3 PR b a3 142

Other, much smaller, fragments were removed from the President’s brain, from Gover-
nat Conmally™s wrist, and from the carpet on the floor of the Presidential car near where
Governos Connally and Mrs Connally were seated. In addition, metallic smears were noted
on the inner surfice of the windshield of the car and on a street curb in the general
viginity, whete the asssssination toek- place. All of these smaller fragments and smears
together aggregated only about 5 grains, All were identified spectrographically as lead.

The nearly whole bullet and the two large fragments were examined microballistically
and found to have been fired by the same rifle, 2 6.5 mm Mannlicher-Carcano reportad
10 have been found on the sixth flaor of the Texas School Book Depusitory, a bullding
near the scene of the assassination. Three cartridge cases found near a window of the
came fioor were also determined 1o have been fired in this rifle.

Mation pictures tsken during the assassination show that when the President received
his head wound, his head was momentarily driven forward about two inches, About
one-ninth of & second later (two frames of the film), his head begins a backward and
leftward movemsnt, along with the upper part of his body, until he has fallen over to the
Jeft sids of the car. The moment of bullet impact is clearly visible on the fitm because of
the eruption of brain tistue and fluid in that particular frame. A kind of pinkich mist is
visible near the President’s head for several frames of the flm, ultimately fading sway. No
such jmpact or emption is evident in any other frame of the film.

Reactions 1o other wounds of the President and Governor Connally are also evident in
the films, but the preciss times when the wounds were inflicted do not sppear 0 be
determinable. However, Governor Connally's reaction is clearly seen to occur later than
that of the President by an interval of at least one-half of a second, and possibly as long as
one and 2 half seconds. Tests of the Mannlicher-Cazeano rifle found a1 the scene Thave
ustablished that it cannot be fired twice consecutively in less than 2.3 seconds, even
without allowing for the time required to reposition and re-aim the rifle at a moving
target.

Governar Connally was seated directly in front of President Kannedy in the Presidentinl
car. Diageams of the car show the separation betwzen the seats, huck to back, to be about

AT, e ..
A¢ noted previously, metallic fragments were also seen in Xerays of the President’s
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Fig. 6. Schematic representation of the |ncations of the wounds in the President™s back and throat.
Ihe presimed eatry wound {5 sbout § om below the lowest crease in the back of the neck. The
tracheotomy meision (se2 insert) is o1 abour the level of the thisd and fourth tracheal rings {the thyroid
gland (s nat shown m the sketch), The indicated pathway of the bullet is downward (about 3 em over
& distance of 15 cm), yielding an angle of 11 or 12 degrees, whereas the Warren Cammission, without
M,E_ measiement of the wound itself, posiilated a flight angle of about I8 degrees (after correcting
101 & 3-degree slope of the sirect).

30 inches, so that the horizontal distance from the President’s throat 1o the Governor's
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back would be of the order of 24 inches. The Governor’s seat was three inches lower than <7 nm
the President’s at the time of the assassination, according to Secret Service agents who 2-

examined the car, but this difference is partially canceled out by the fact that the
Governor was about two inches taller.

Onesite measuiéments and reenactiment tests by the FBI established that during the
interval when the President and Governor could huve received their non-fatal wounds, the
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suspected sssassin's site (sixth-floor window) locked down on the Presidential car at an
anzle which varied from 22 1o 10 degrees as the car receded; the correspanding right-to-
left latera) angle, relative 10 the longitudinal axis of the car, varied from abou 12 to 84
degrees. The street over this interval slopes downwasd (away from: the suspect window)
by abuut 3 degrees.

Motion pictures and still photographs taken just before or during the early portion of
the interval when the President and Governor could have received their non-fatal wounds
shaw both men to have turned their heads o the right, but that the upper parts of their

Fig. 7. Three views of Commission Exhibit 399 (courtesy, Nutianal Archives). The Warren Commission

astifacty (insenption of inipials by FBI agents and the remaval af A'mecimen for specirographic &Sm d
anulysis), the aurfare of the tmlier 1s unmarked. [1s vopper jackel is stull intacr, showing that the only 3
plice where lead could have been Yost is from the base of the uller. The authors reject he Commis-
sion’s theory s to the wounds cansed by this bullet.
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bodies are not tumed or tilted from their normal erect positions, Turning of the head
alene does not change the positions of the wound sites involved. .

The President’s tie showed a distinct abrasion of 1he outer fabric where the knot had
been tied. Photographs and reports establish that the abrasion was on the left side of the
knot gs worn by the Presigent,

4.3 Evaluation and fudgment

Commission Exhihit 399, the bullet which was believed by the Commission to have
caused all the non-fatal wounds i President Kennedy and Governor Connally, shatterisg
two bones in the process, shows no deformity (other than an FBI anifact) on its nose or
anywhere in the upper two-thirds of its length. The lower third, though it shows some
fMuttening and o small loss of lead at the base, has no mpsct marks on its surface.
Moreover, the completely intact copper jacket of the bullet is entirely inconsistent with
the observation that ull féur wound sites show depositions of metallic fragments. This is
not the appearance of a bullet which has struck und fractured two bones, particulacly
Govermnor Connally’s right sudius, A bulfler that had cavsed such damage would have been
much more deformed and mutilated, would have shown clearly visible surface maorkings,
and would have lost substantially more substance thun the 2 1o 2% grains estimated by
the FBL

On these grounds, we teject the Commission’s hypothesis as incompatible with experi-
ence. It should be pointed out, huwever, that these grounds do'not entirely eliminate the
possibility that some lesser combination of wounds (not including the wrist wound of
Guvernor Comnally) might have been caused by the bullet in question, or that some
diffesent bullet {not recoverdd or possibly not recognized amang the fragments) may have
caused tlem.

When we examine the indicated trajectories of the wounds and the bullet Mlight paths
required by the Commission’s hypothesis, other major obstacles arise. According to the
Commission’s theory, a bullet enterad the upper right side of the President’s back and
emerged st the midline of the anterior throat, pruzing the left sde of the knot of the
President’s trie as it emerged. Thereafter, this bullet is said 1o have entered the far right
dde of Governor Connally’s back near the axilla and then to have traversed his chest,
exiting just below the right nipple.

Governor Connally was seated directly in front of the President. Motion pictures and
still photographs taken atsthe time or just before these body wounds were inflicted show
no indication that either man's body was appreciably turned, tilted, or displaced relative
to the car or each other®. The lnteral angle of the wounds, relative 1o the longitudinal axis

* The Governor's body ir turned when he first emerges from behind 4 sign ns seen in the Zapruder
film, and he makes further tarns in subsequent frames, exactly as he testified o the Commission. But
by this time the Tl clearly shows that the President has already been hit and is makang volintary
movements in response 10 his wounds.
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__of the car as the men were seated, is approximately the same for both men, 17% degrees
for President Kennedy and 20 degrees for Governor Connally, the bullet moving from
right 1o left 35 it traversed forward. The Commission’s theary therefore requires that the
bullet, just after leaving the President’s throat and grazing the lefr side of the knot of his
tie, mauke an scute angular tum to the right in mid-air in order 1o enter the far right side
of Gavernor Cormally’s back. Bullets have been known 10 take inexplicable pathways in
hodies, hut they do not make spontaneous shurp tumns in mid-air. The theory that one
bullet caused both the President’s back/neck wound and the Governor’s chest wound is
therefore untonable,

It should also bhe pointed out that the indicated puthways of these wounds are in
considerable disagreement with the caleulated trsjectories from the postulated firing posi-
tion of the assassin. The supposed assassin’s site looked duwn on the car at an angle which
varied fromn 22 to 20 degrees in the vertical plane and from 12 10 about 8 degrees (right
10 left) in the horizonul plane, during the rime interval over which these wounds might
have been inflicted, The slope of the street, sbout 3 degrees, might perhaps be deducted
from the vertical angle if we assume that the men’s seating posture was determined by the
dope of the car rather than their own sense of balance. (The Warren Comumission made
this correction although it is open 1o some question,) However, the vertical angle through
the President’s back/neck wound measures only about 11% degrees, while that through
the Govarnor's chiest is larger, namely about 235 degrees. The indicated lateral angles (right
to left in the horizontal plane) are about the syme for both men, namely about 20
degrees®. While these angulsr messurements are subject 1a ecror of a few degrees cither
way, the discrepancies seem too large to explain away in this fashion.

Wz now have three major objections to the Commission’s “angle-hulles theory™, name-
ly the near-pristine condition of Exhibit 399, the impossibility of the bullet flight path
irom the President’s thront to the right side of the Governor's back, and the large
discrepancies berween the wound angles and the postulated firing trajectories. To these
could be added the visihle difference in the times of reaction by the two men as seen in
the Zapruder film and Governor Connally’s own testimony that he believes he was hit by
o separate shot.

However, it is clear that both men were hit within a very short time interval, not over
14 seconds. Since the rifle found a1 the scene could not be fired twice consecutively in
less than 2.3 seconds, another rifle is requirad 1o aceount for one of the shots. Presum-
ably the ballistic evidence from that other rifle was not recovered, nor was the rifle itself.
This is not at all implausible, considering the confusion that ensued at the scene immedi-
ately after the assassination. The Warren Commission itself, having concluded that three
shots were fired, was foreed to concede that one whole bullet was lost, since the bullet
and bullet fragments recovered aggregated only 1% bullets altogether. The Commission

* The fact that both wounds were inflicted 2t mubstantial lateral angles 1§ also supparted by the

horirantal elongation of the Presidents back wound and of the hole in the buck of Governor Cone
nally’s suit cost.
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Exits’

Fiz. 8. Locations of Governor Connally’s wounds.

postulated that the missing bullet missed the Presidential car and {15 ocoupants entirely.
In the shsence of that bullet, there can be no microballistic examination to determine
what rifle fired it J

The wound angle data from the President’s back/neck wound and Governor Caonnally’s
chest wound suggest very strongly that both guns were fired from 1 position considerably
furthier west in the Texas School Baok Depository than was thought 1o be the location of
the assassin. The size and position of this building, relative to the Presidential car at the
time of the sssassination, is eotirely compatible with this judgment. Moreover, ._J.n‘m_.w,u.
of the wounds in_the vertical plane suggest that President Kennedy's wound was inflicted
by-4_buller fired from a low or intermedtate floor,

while Governor Connally’s was inflict-

e e e e, s

¢d by u bullet fired from a high floor or possibly the roof.
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The availuble evidence, sssuming it to,be valid, gives no support 1o theories which
uam:._ﬂm gunmen o the front or right-front of the Presidential car. The wound in the
President’s head, 15 evidenced in the autopsy photographs and X-rays, can only have been
fired from womewhere 1o the rear of the President. However, it cannot be determined
wheether this shot was fired from the same location or locstiuns s the shuts which caused
the nem-futal wounds. If any other huller struck the Preudent’s head, whether before,
after, or simultaneously with the known shat, thers is no evidence forit in the available
autopsy matsrials. .

The absence or unavailability of certain evidence in this case leaves a number of
residual doubts and unexplained mysteries. The missing evidence includes several autopsy
items — the preserved brain tissue slides, including sections of brain and of =kin at the
wounds of supposed entry, and severnl photographs of the chest cavity — and the analyti-
cal data from the FBI's Jaborstary exammation of the bullet and bullet fragments. All of
theée items yre known to exist, or to have existed at one time. Their continued withhold-
mg leaves important questions unanswered and is a disservice 1o the nation.

For example, the detailed data from the spectrographic analysis and from the neatron
activation analysis of the bullet, Commission Exhibit 399, and the various bullet frag-
ments and lead particles recovered, could senle s number of questions important in
reconstructing the shooting. For example, is the lead fragment removed from Governor
Comally's wrist of the same composition as the lead in Commission Exhibit 399 or is it
not? Does its composition match that of any other fragment recovered, eg. one of the
large Tragments found in the front of the car? Is the copper in the two lnrge fragments
found in the front of the car from the same bullet or from 1wo different bullers? From
what bullet or fragment did the lead found on the inside of the windshicld originate? Or
the lead smear found on the sireet curbk in the vicinity? Are there any fragments or
particles whose composition indicates & different manufacturer from the others? Such
fquestions ean be answered by goad analytical work, and in u case so fraught with difficol-
tivs in explaining the shooting, there can be no legitimate excuse for net providing the
results of the tests already performed md for not canducting other appropriate scientific
tests which might well resolve these questions conclusively.

£ SUMMARY AND CONCLUSIONS

3. 1. Autopsy conditions and procedures

The autopsy of President Kennedy was deficient in fuiling to report a number of
important facts about the nature of the President’s wounds and in neglecting to make
accurate measurements of the locutions of the wounds. At least one serious oversight
ocourred in respact to 3 wound in the President’s throat, which oversight was not correct-
ed until the following day, after belated consultation with doctors who treated the
President 1 Dallas.

The autopsy was completely dominated by military personnel under military orders.
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Instructions were given to the autopsy doctors which prevented the performance of
important procedures, such as dissection of an observed wound in the upper back and the
sectioning of the brain.

Too many extraneous personnel were in attendance, while highly qualified civilian
forensic pathologists, who might have ensured a thorough autopsy, were deliberately not
invited.

5.2, Governmental handling and disclosure of evidence

The Government’s handling of the evidence in the case created much unnecessary
confusion and skepticism. The FBI itself was unaware. for almost two months as reflected
in their official réports, that the autopsy team had corrected itself the day after the
autopsy and concluded that a bullet had exited from the President’s throat. Phetographs
and X-rays of the President’s body were not examined by the Warren Cbmmission, and
instead reliance was placed on artist’s sketches and verbal descriptions which were later
found to be in error.

After the Warren Report was published, the Government continued to withhold funda-
mental medical and other evidence. The autopsy photographs and X-rays have been kept
secret from the public and, until recently, they have even been withheld {rom qualified,
independent, non-government pathologists.

Important analytical data concerning the bullet and bullet fragments continue to be
withheld. The data could settle a number of critical questions about the details of the
shooting; the data are known to have been acquired by the FBI laboratory, but there is
no indication that the Warren Commission ever saw them or even asked for them.

Certain important autopsy materials, including the preserved brain, certain tissue and
skin sections, and several photographs are unavailable and unaccounted for.

35.3. Present state of knowledge of the details of the shooting

The Warren Commission’s “single-bullet theory™ is untenable, and the Commission’s
conclusion that there was only one assassin cannot be reconciled with available evidence.
Medical and photographic data, including measurements of wound angles and calculations
of bullet trajectories, strongly suggest that there were two rifles used. The indicated
locations are in the same building concluded by the Warren Commission to be the site of
a lone assassin, but at points further west in this building and on two different floors.

So far as the available medical evidence shows, all shots were fired from the rear. No
support can be found for theories which postulate gunmen to the front or right-front of
the Presidential car. The medical evidence indicates that the President’s back was hit by
one bullet and that his head was hit by one other bullet only.

Residual doubts exist about the details of the shooting. At least some of these can be
cleared up by making all of the autopsy materials available, and by releasing the detailed
FBI laboratory data on the spectrographic and neutron activation analyses of the bullet
and bullet fragments recovered.




