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Deer ?ace:, 

Your ietereatiee memo on 399 errived today. As you say, it is 
ereliminary, se e'll eeeit tee rest. 

ere, ce ecurse, in basic agreement. I've felt frne tee eegiunine 
tart :599 was avVUX weed is ,cession, set about establishing taie as 'east I could. 
erten .i eizeo7er.d eee:iler's N.A. test., I wee sothfiad eotnine :r 	nne teat he 
:Ina tee rifling (ate eel ce,ount for. 

But we differ on photo-interpretation. I sugeaet when you are bra again 

we examine it, if not by any other moans, by teeing ti new picture of it tseen for 
you, duelleatine tee on for me (still enxious to ewe Whet they sent you-and 
nc further word from Jo#n on.thisor anything else). I think you have missed a 
vary obvious thinee, but I withhold it until after you have finiehed tile, not to 
interfere with 7cur tainkiee, 	tiles levelerment of your preeentetinn. 

If you lo not plan tow go into it Liter, 1 tete,: it ie an oversight not 
to ee'ress the possibility or the flattening by other meene (I sieve tete eeoto 
elso, snowine too flucteeiee. ;need it eeee_been accomelieeed in e vice, for 
exceela. If only tc suy tears eke no otuer :wens, 1 teiee you snould go et -to it. 
1 dc nct enee tee nszwer. 

ihere yo:: eiecues teee cotton betties, I think there ure tee tuings you 
uheul eddrese: Marateer or me, tile bullet is esreed by it feu waetaor or ace" with 
taro, it cue all be removed (or with ceemicele). 

Bgeinnine tea bet trey et' pPee 5, 1 think this stuff is reel good. :'•'y 
on eeeminatiot of tae bullet imeeeietely persuaded :r it had never hit mnything 
hard even on tee arone end bemire there were no merks, but teis ie ainteur stuff. 
I tank this business of the striee is :ersuosive. Also the powder. fah we take 
any king of picture tent wcu/ebe definitive? 

:study of thin oceey'o your exhibit 2 convinces me even more tuet mere 
eeeal is missing. I enxiounly seed tboir duplication of my ;Acturee, as I've asked 
in writing. 

This copy eeeentuates the neir-liko tnings at four o'clock in my picture. 
`'an you explain it 

In your cansideratiot o: llehtine end ertedow, to see how close to 90 
begeee lighting I hid, study the trensperent scale. It is only 1/sea from casting 
no shadow nt ell. I am cure he also haft side lighting of some kind. Anyway, I believe 
if tee 12-3 oeclock•pert of the outer edge of waat you cell th• crater in my picture 
were, it wetOe'. have- tee sme tone ea tee Beet of it. end Illy do lames t and B dale 
dif:erent tones in .loeord's picturele..lierise above, opule be from eacktne in box. 

The whole thing' gets mare, not less fescinetiee. I await the rest. 
Beet, 

' 
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Memorandum: JFK assassination 	
January 1970 

Topic 	The alleged fragmentation of bullet 
CE 399 

To 	 Harold_ ileisberg__) 
Gary 5choener 
Howard Roffman 

From 	 Dick Bernabei 

This memorandum deals with the question whether 

bullet CE 399 lost any of its substance in the form
 

of fragments from any place on its surface. The 

evidence bearing on the question proves that CE 399
 

lost no fragments. * 

The construction of CE 399  

CE 399 belongs to a class of bullets which tech-

nically are referred to as full metal case (FMC). L
ike 

other FMC bullets, CE 399 is composed of a lead all
oy 

core that is encased all around its surface by a co
pper 

jacket, except at the base, the trailing end, where
 the 

lead core is exposed. The following diagram illust
rates 

the pristine construction of bullets like CE 399. 

The copper jacket  

Expert testimony regarding the condition of 

CE 399 precludes the possibility that the bullet lo
st 

any fragments from any place on its copper surface.
 

FBI firearms identification expert Robert A. 

Frazier examined CE 399 and reported on the conditi
on 

of its jacket. Frazier testified that the copper 

surface of the bullet was completely intact when he
 

* Readers who are not familiar with the way in whic
h 

CE 399 is alleged to have figured in the assassinat
ion  

of President Kennedy should now read the 21ppendix th
at . 

is attached at the end of this memorandum. 



first received it on the evening of the assass
ination. 

He stated that the copper jacket bore the impr
int cf 

the lands and grooves of the rifled barrel thro
ugh 

which the bullet had been fired, and that the b
ullet 

was slightly sauashed longitudinally near the b
ase, but 

that the copper surface was not otherwise dist
urbed. 

Removal of fragments for spectrographic analys
is 

The present condition of CE 399 differs from i
ts 

condition when Frazier first examined it. In o
rder to 

determine the metalic composition of the bulle
t by 

:spectrographic analysis, Frazier manually rem
oved sub-

stance from two portions of the bullet: in 1964
,before 

the Warren Commission, Frazier testified that h
e scraped 

a small amount of metal from the copper jacket 
at the 

nose of the bullet, its leading end; and in 196
9, at 

the trial of Clay Shaw in New Orleans, Frazier
 testi-

fied that he also removed a small amount of met
al from 

the lead base of the bullet. 

Exhibit 1 (attached) shows CE 399 with the def
ect 

that resulted when metal was removed from the b
ullet's 

nose. The defect resulting from the removal o
f a 

portion of lead from the base is discussed belo
w (p.8). 

The base of CE 399 

The testimony of firearms identification expert
 

Frazier concerning the condition of CE 399 esta
blishes 

beyond doubt that until Frazier removed substan
ce from 

the nose of the bullet, CE 399 lost no fragment
s what-

ever from any place on its copper surface. Phy
sical 

characteristics of the base of CE 399 conclusiv
ely es-

tablish that until Frazier removed a small amou
nt of 

lead from the base, CE 399 lost no fragments fr
om any 

place on its base. 

Frazier did not testify regarding the condition
 

of the base of CE 399. The analysis that follo
ws 

depends on observation of two photographs which
 depict 

the base of CE 399. 



Photographs of the base of CE 399  

Exhibit 2 (attached) is a Xerox copy depic
ting 

two separate photographs that show the bas
e of CE 399. 

This exhibit and others like it are intend
ed only to 

illustrate the location of various topogra
phical fea-

tures that occur on the surface of the ba
se. Details 

discussed in this memorandum refer to the 
photographs 

themselves which are in the possession of 
those who 

receive this memorandum. 

The photograph designated "photo-W" was ma
de at 

the National Archives for Harold Weisberg 
in 1967; 

the photograph designated "photo-R" was ma
de at the 

National Archives for Howard Roffman in 19
68. Photo-R 

was taken at a considerably greater distan
ce from the 

bullet than photo-W, and therefore fails t
o resolve 

minute details of the base as clearly as p
hoto-W. 

The deformity of CE 399 near the base  

When a bullet leaves the rifle barrel from
 which 

it is fired, the circumference of the bull
et retains 

the circular shape of the rifle bore until
 the bullet 

strikes some substance that may cause it t
o become 

deformed. 

The generally eliptical shape of CE 399 at
 and 

near its base indicates that in the course
 of its 

trajectory it came into contact with a sub
stance of 

sufficient density to squash the rear port
ion of the 

bullet longitudinally. The circumference 
of CE 399 

is circular near the nose; the eliptical d
eformity is 

apparent about half way down the bullet's 
length and 

beComes progressively more pronounced as i
t approaches 

the base. The following diagram illustrat
es the elip-

tical deformity of CE 399: 



The cause of this deformity cannot definit
ely 

be ascertained, but the most likely explan
ation of 

the deformity is that, inhibited by the su
bstance 

which it penetrated, the velocity and spin
 of the 

bullet were reduced sufficiently to cause 
the bullet 

to be unstable and to tilt. Proceeding al
ong its 

trajectory in this tilted posture, one sid
e of the 

bullet pressed heavily against the resiste
nt substance 

and thereby became squashed. 

Since there are no marks on the surface of
 the 

bullet which indicate that it struck anyth
ing else, 

it is reasonable to conjecture that the bu
llet came 

to rest in the same substance that caused 
its deformity. 

Two possibilities may with certainty be el
iminated 

from consideration of the cause of the eli
ptical deform-

ity: CE 399 did not brush forcibly against
 any hard 

surface in the course of its flight; and i
t was not 

fired into cotton batting. 

When a bullet brushes forcibly against a h
ard sub-

stance, a substance that does not readily 
yield to 

pressure, the hard substance disrupts the 
regular pattern 

of lands and grooves that are imprinted on
 the copper 

sides of the bullet. The imprinted lands 
and grooves 

on the surface of CE 399 are thoroughly re
gular and 

undisturbed. 

Cotton batting possesses certain special:a
dherent 

qualities which inhibit the deformation of
 bullets that 

are fired into it. When a bullet spins ra
pidly into 

cotton batting, tiny fibers adhere to the 
bullet and 

begin to spin with it as it proceeds along
 its trajectory. 

Additional fibers accumulate progressively
 around the 

fibers which adhere directly to the bullet
, and thereby 

form a tight, protective ball of cotton th
at does not 

allow the bullet to be in any way deforme
d. Bullets 

'recovered from cotton batting retain the 
form that they 

had when they struck the cotton. 

The explanation of what happenS to a bulle
t when it 

is fired into cotton batting does not prec
lude the possi-

bility that CE 399 was fired into some oth
er fiberous 

substance than cotton. 



Nomenclature and location of topographical features  
of the base  

The following arbitrarily selected terms apply 
respectively to various topographical features that 
are evident in the two photographs which show the lead 
core at the base of CE 399. The locations of these 
features are designated. in Exhibit 3: 

jacket (copper) 
rim 
rim indentation 
valley 
crater 
lumps A, B, and C 
hollow (area surrounded by other structures) 

Factors leadi 	to the conclusion that the base of 
os no ragmen s 

It is evident that in the course of being squashed 
the surface of the lead core at the base of CE 399 
suffered some disruption, especially in the area where 
lumps and cracks appear. Heavy pressure on the impacting 
bullet caused some of its core to flow back slightly out 
of the jacket; when the bullet was squashed at the base, 
the protruding lead became slightly cracked and mangled. 

Notwithsatnding its deformity, the surface of the 
lead core at the base of CE 399 displays no character-
istics which indicate that any fragments were lost from 
this region of the bullet. On the contrary, two factors 
offer positive indications that no fragments were lost: 
(a) the absence of flat, striated surfaces; and (b) the 
presence of what appear to be fine grains of gunpowder. 

(a)Absence of striated surfaces: Striae, micro-
scopically small scratches in the form of parallel lines, 
occur when two solid objects rub against one another and 
the harder of the two surfaces imprints elongated marks 
on the softer. because lead is an extremely soft metal, 
almost any solid surface that rubs forciby against it will 
imprint the surface of the lead with these tiny parallel 
scratches. The absence of striae on the base of CE 399 
precludes the possibility that the base of the bullet 
brushed forcibly against any hard 'object. 

• • 
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Moreover, since the raised structures on the 

surface of the base are rounded, it is not poss
ible 

that that the bullet brushed forcibly against a
ny 

exceedingly smooth object that might not scratc
h a 

lead surface. Such an object would flatten the
 tops 

of small lead structures; on surfaces of micros
copic-

ally small dimensions, smoothness implies flatn
ess. 

The only flat, unstriated surface on the base 
of 

CE 399 occurs on the "rim" in an area less than
 one 

millimeter in length. The location of this tin
y "plateau" 

is indicated in Exhibit 4 (attached). Physical
 character-

istics of the "plhteau" indicate that its flatn
ess resulted 

from mild pressure being applied at that point 
by some 

hard, relatively smooth surface. 

(b) Presence of "powder": Fine grains of gunpo
wder 

often become embedded at the lead base of bulle
ts when 

they are fired. The intense heat and enormous 
pressure 

resulting from the combustion of gunpowder soft
ens lead 

at the base of bullets during the course of fir
ing. 

While such bullets are being propelled through 
the barrel 

of a gun, many remnants of burned gunpowder may
 adhere 

to the softened lead and become embedded there.
 

The frequency' with which gunpowder occurs in th
e 

base of a bullet depends greatly on the composi
tion of 

the lead alloy. If the alloy is relatively har
d and is 

not readily subject to softening by the heat an
d pressure 

of combusting gunpowder, few if any flecks of g
unpowder 

may become embedded there. If, however, the al
loy does 

soften under such heat and pressure, many fleck
s of gun-

powder may adhere to the surface at the base. 

Photo-W, the clearer of the two photographs in 

Exhibit 2, discloses the presence of a grainy s
ubstance 

(henceforth referred to as "powder") all over t
he lead 

base of CE 399, except on "lumps A and B" and i
n places 

where lead was disturbed in ways unconnected wi
th the 

actual shooting of the bullet. (These exceptio
ns:are. 

discussed below.) In the "valley" the flecks o
f "powder" 

look like tiny grains of sand on the "valley" 
floor. On 

"lump C", around the "rim", and in the "hollow"
 the 

grainy substance appears as tiny dots of reflec
ted light. 

The "powder" on the lead base of CE 399 may be 

gunpowder, dust, or a combination of both. The
 pre-

cise nature of the "powder" cannot be positivel
y ascer-

tained by the use of a single photograph, for a
pparent 

differences between various flecks of "powder",
 especially 
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those that appear as points of light, may result not 
from inherent differences in the flecks themselves, 
but merely from differences in the ways they reflect 
the light that strikes them. 

Since many of the flecks of "powder" are irregular 
in shape and appear to be embedded in the lead, not 
merely resting on its surface, it is my firm opinion 
that most of the "powder" on the lead surface of the 
base is gunpowder. Some of the white dots, especially 
those that look like tiny white eggs resting on the 
lead surface, seem to be flecks of dust, but they are. 

few in relation to the number of irregularly shaped 
flecks that appear to be embedded in the lead. 

If the "powder" that occurs on the base of CE 399 

is gunpowder, it is impossible that lead was detached 
from any surface where the "powder" appears. The re-
moval of lead by any means implies the removal also of 
gunpowder adhering to the lead. 

A further reason for believing that the "powder" 

consists mostly of gunpowder is that no irregularly 
shaped flecks occur on the copper jacket. Copper lacks 

the adhesive properties of softened lead and does not 
readily retain gunpowder that strikes its surface in 

the course of firing. 

Absence of "powder" from "lumps A and B 

On most of their surface "lumps A and B" lack 
flecks of "powder" such as those that occur on other 
parts of the base. Since their roundness and the absence 
of striae on the surface of these "lumps" preclude the 
possibility that any fragments were detached from this 
area, it must be supposed that the flecks of "powder" 
were detached by attrition during normal processes of 
handling the bullet. Such attrition might result from 
the base being rubbed by a soft cloth, or even from the 
bullet moving inside a padded container. 

The "rim indentation"  

The indentation on the "rim" of the base results 
not from the detachment of substance by fragmentation, 
but from the displacement of substance by pressure. 
Between the time when the bullet was fired and the time 
when its base was photographed, the bullet bumped gently 



against some hard object that caused the "rim indent
a-

tion". Such an indentation can easily be reproduced
 

by lightly tapping a lead surface with the back edge
 

of a knife or with some similar object. 

Sharpness at the edges of the "rim indentation", 

and the fact that its edges overlap the jacket and t
he 

surrounding lead indicate that the indentation occur
red 

after the bullet was fired. The heat and pressure o
f 

burning gunpowder soften lead at 	bullet's 
base and 

dull the sharp edges of tiny lead structures. 

The crater: removal of lead for s•ectro•ra hic ana 
sis 

Characteristics of the conical "crater" and of 

a small surface adjacent to it on "lump B" indicate 

that it is from these places that FBI agent Frazier 

removed substance from the base for spectrographic 

analysis. Evidently Frazier used the tip of a sharp
ly 

pointed knife with which to cut away a small portion
 

of lead from the base. Conical craters similar to t
he 

one that occurs on the base of CE 399 can easily be 
re-

produced by such means. Moreover, a pointed knife o
f 

a certain degree of sharpness regularly reproduce6 n
ot 

only the conical "crater", but also minute lumps of 
lead 

at the bottom of such craters, lumps similar to thos
e 

that occur at the bottom of the "crater" on the base
 

of CE 399. 

The reason for believing that a part of "lump B" 
was removed by a knife edge is that the surface in q

uestion 

is flat and striated. 

The precise areas affected by the edge of a knife 

are indicated in Exhibit 4. 

"Flake of lead" accidentally detached 

In personal correspondence with Harold Weisberg an 

official of the National Archives recently reported 
that 

a' small "flake of lead" was accidentally detached fr
om 

the base of CE 399 on a date prior to the time when 
the 

base of the bullet was first :photographed. 

Concerning the question from what area of the base 

that "flake of lead" originated, the foregoing analy
sis 

eliminates all possibilities except that the "flake"
 was 

detached from some area associated with the "crater"
, for 

that is the only area of the bullet where any substa
nce 

is missing. 	
, 

( tyit.ctc t kf 
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Summary of conclusions  

There is no area on the surface
 of bullet CE 399 

from which any fragments are mi
ssing, except those areas 

where copper and lead were manu
ally detached after the 

bullet came into the possession of official investigative 

authorities. 

FBI firearms identification exp
ert Frazier examined 

CE 399 microscopically and testified that when he first 

received the bullet no fragment
s had been detached from 

its copper jacket. 

Certain features of the lead po
rtion of CE 399 

conolusively establish that whe
n Frazier first received 

the bullet no fragments had bee
n detached from its base: 

although the base is squashed, 
mangled, and slightly cracked, 

no flat and striated areas occu
r on its surface; and a 

photograph of the base disclose
s the presence of 'what 

appear to be•fine grains of gunpowder embedded in the 

surface of the base. 

Relevance to the wounding of Pr
esident Kennedy and Governor  

Connally 

The foregoing analysis proves t
hat CE 399 lost no 

metalie substance in the form 
of fragments. That conclusion 

precludes the possibility that 
the Warren Commission is 

correct in its assertion that C
E 399 wounded Pres. Kennedy 

and Gov. Connally. :_The: numerous metalic fragment
s were 

deposited in the bodies of the 
two victims of gunfire must 

have originated from a source other than CE 399 

Attaohments  

Attached to this memorandum are
 an Appendix and four 

Exhibits. 



Appendix 

Summary of the Warren Commission's conclusions regarding 
the role of bullet CE 399 in the wounding of 
President Kennedy and Governor Connally 

When the shooting occurred, President Kennedy was 
sitting on the right rear seat of an open convertible 
limousine. Governor Connally was seated on the jump 
seat of the same limousine, directly in front of the 
President. The Report of the Warren Commission asserts 
that bullet CE 399 wounded both men in the course of its 
trajectory. 

Alleged trajectory of CE 399 

According to the Re ort, CE 399 struck Kennedy low 
in the back of the need traversed raversed his body without striking 
bone, and emerged from the front of his neck; continuing its 
flight, CE 399 then seriously wounded Connally in three sepa-
rate parts of his body. 

The Report concludes that, after exiting the body of 
the President, CE 399 passed through the torso of Connally 
where the bullet struck with sufficient force to shatter a 
part of the fifth rib on the right side and thereby to cause 
fragments of that rib to become secondary missiles; after 
exiting Connally's chest, the bullet penetrated and fractured 
Connally's right wrist, exited the wrist, and finally came 
to rest in Connally's left thigh. 

The Report further asserts that the bullet gradually 
worked itself out of Connally's thigh and fell unnoticed on 
the hospital stretcher on which Connally was transported to 
an operating room. The bullet was found on a stretcher in the 
hospital a few hours after the injured pe:rson6 arrived there. 

Metalic fragments in the bodies of Connally and Kennedy 

According to records published by thi+ Warren Commission 
in 1964, metalic fragments were deposited in all the parts of 
Connally's body that were struck by gunfire: in the right side 
of Connally's torso a metalic fragment was deposited on the 
fifth rib; several Mttalic fragments were ,,upsited in Connally's 
right wrist; and a metalic fragment was embeTde-d in Connally's thigh. 

In 1969 it was officially disclosed that several small 
metalic fragments in the area of Kennedy's *:leck are visible 
in X-rays that were made during the autopsy of the President's 
body. 

End of Appendix 


