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QUEEN’S UNIVERSITY
DEPARTMENT OF CLASSICS
KINGSTON, ONTARIO ,

6 Feb 69
Harold:

Here is the report that I sent to Oser
and Alford today via air meil.

1111 write in a day or two about other
matters; I wanted you to have this right
away .

I hope Alcock can use 1%, for I would
like to see him chew Frazier's ass off.

This is not a matter that has been
brought to light before, and I doubt whether
Frazier would anticipate guestioning about
this.

Mok
Bernabei



g BernAgel , e
DEPT OF SLASS jc ¢ B
GUEEAN T UNIV. o
K//\/C.Jren}ﬁ SNTARID ’i

THE DEFECTIVE SIGHTING ARRANGEMENT OF THE MANNLICHERCARCANO RIFIE

The burden of this report. RePerevces
The D Perenet

This report concerns matters related to the sighting
arrangement of the Mennlicher-Carcano, caliber 6.5 mm, rifle
which allegedly was used in the assagsination of President
Kennedy. The examination results in the conclusion that
certain statements made by J. Edgar Hoover, by FBI firearms
expert Robert Frazier, and by the Warren Report falsely
indicate that the rifle was easily capable of causing the
President's wounds.

This report should not be construed as necessarily bearing
on gquestions related to conditions that might have prevailed
et the time of the assassination. It merely indicated that the , :
relevant statements of Hoover, Frazier, and the Warren Report ST,
are false and lead to the unwarranted conclusion that the rifle , !
could easily have accomplished the assasgination of the Presi- ; ;

The bac ound‘of the issue to be discusged.

On 27 November 1963, at the FBI .firing range in Washington,
FBI agents Robert Frazier, Cortland Cunningham, and Charles
Killion first test-fired the rifle by firing three shots each: )
at targets located 15 yards from the firing line. *the target e
fired by Frazier and Cunningham was introduced as CE 548; (:Eldé{) 
Killion's target is CE 549. The six bullets fired by Frazier A
and Cunningham struck approximately 4 inches high and 1 inch . .
to the right of the point of alm; Killion's three shots struck 3‘
approximately 24 inchesg high and 1 inch to the right of the (- vor-¥o¥
point of aim. .

i

Later, on the same day, Frazier fired six shots at 25 yards
into the target that was subsequently introduced as CUE 550, ‘
Five of the six shots grouped 4 to 5 inches high and 1 to 2 inches _
to the right of the point of aim. A sixth shot gtruck low and ( gos) - !
well outside the 5-shot group. LA

On 16 March 1964, Frazier alone fired a third series of S S
targets on the FBI range at Quantigco, Virginia; Frazier fired oo
these targets at 100 yards. Four 100-y&ard targets were intro-~ S
duced as CE's 551-554, before firing this series, Frazier :
unsuccessfully attempted to lower the sights so that the bullets
would strike where the scope was aimed. The internal adjusting
mechanism of the scope was unstable, and Frazier counldsnot:
properly align the sight, but for the purposes of his test he
was satisfied when the bullets struck 100-yard targets approx-
imately 5 inches high and 3 to 4 inches to the right of the quwdwg
point of saim. - _

*”Unless otherwige noted, page references

are for volume 3 of the Commission's "Hearings".
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The issue in question.

Regarding the sighting arrangement which caused shots to
gtrike high and right of the point of aim, the Warren Report

states: <wnp:’/

Although all of the shots were a few inches high and to
the right of. the target, this was because of a defect in
the scope whioch was recognized by the FBI agents and which
they could have compensated for 1f they were aiming to
hit the bull's-eye... lloreover, the defect was one which
would have assisted the assassin aiming at a target which
was moving away. Frazier said,"The fact that the cross-
~ hairs are set high would actually compensate for any lead
which had to bYe taken. So that if you aimed this weapon
as it was actually received at the laboratory, it would
not be necessary to take any lead whatsocever in order to.
hit the intended object. The scope would accomplish the
lead for you." Frazier added that the scope would cause
a slight misa to the right. It should be noted, however,
that the Fresident's car was curving slightly to the right
when the third shot was fired.
The opposite is true, as I shall demonstrate below. If the
sighting arrangement which existed when Frazier first received
the rifle also existed at the time of the assassination, it is
extremely unlikely that bullets fired from the rifle would strike
their intended target, for the rifle that Frazier received was
sighted~-in on a very high trajectory. :

On 26 Maroh 1964, J. Edgar Hoover wrote to J. Lee Rankin
a letter (CE2724) dealing with various ballistic data. Part of
the letter concerns the defective sighting arrangement. Hoover
correctly notes: :
.ssthere is no way of determining whether the present
condition of the telescopic sight is the same as at the
time of the assassination.
It i3 regretable that Hoover did not let the matter rest with
that assertion, for the next paragraph of the letter comprises
statements that involve him--and subsequently Frazier and the
Warren Report-- in the unwarragted claim that the defective
sighting arrangement might have inoreased the chances of the
marksman hitting his intended target:. He states:
It is to be noted that at the time of firing these tests,
the telescopiec sight could not be properly aligned with
the target since the sight reached the limit of its
ad justment before reaching accurate alignment. The
present error in alignment, if it did exist at the time
of the assassination, would be in favor of the shooter
since the weapon is presently grouping high and to the
right with respect to the point of aim, and would have

tended to reduce the need for "leading" a moving target 06111@

in aiming the rifle.

Hoover's statements regarding the defective sighting arrange-
ment undounbtedly derive from Frazier's analysis, for Frazier is
1s the FBI expert who conducted the tests and evaluated the
results. The Warren Report, however, depends directly on the
testimony of Fraziler.

Richeaet. Barmatns




In his testimony of 31 tarch 1964 frazier describes
principles which apply to the technique of leading a moving
target. Referring specificly to the situation which was
supposed to have prevalled at the time of the assassination,
Frazier asserts that almost no lead is required for a person
firing down upon the Fresident from the easternmost window
on the sixth floor of the Texas School Book Depository. About
6 inches over the intended target would suffice, he said, for
if the target were the midpoint of the Yregident's head, 6
inches above that point would be about 2 inches above the top
of the head. Ftrazier himself would not have allowed any lead MgJu@
if hé were shooting under those conditions. Cer ‘

Frazier is asked a hypothetical question; his answer is the
erroneous statement quoted by the Warren Report in the pass-
age cilted above: !

Mr .EISENBERG, Mr. Frazier, turning back to ths scope,

if the elevation orosshair was defective at the time of
the assassination, in the same manner it is now, and no
compensation was made for this defect, how would thig have
interacted with the amount of lead which needed to be
given to the target?

Mr. FRAZIER, Well, may I say this first. I 4o not con-
gider the orosshair as being defective, but only the ad-
justing mechanism does not have enough tolerance to bring
the orosshair to the point of impact of the bullet. As

to how that would affect the lead-- the gun, when we first
received it in the laboratory and fired these targets,
shot high and slightly to the right.

If you were shooting at a moving target from a high
elevation, relatively high elevation,goving away from you,
it would be necessary for you to shoot over that object
in order for the bullet to strike your intended target,
because the object during the flight of the bullet would
move a certain distance.

the fact that the erosshairs are set high would actually
compensate for any lead which had to be taken. S0 that
if you aimed with this weapon as it actually was received
at the laboratory, it would be necessary to take no lead
whatsoever in order to hit the intended object. ‘the
secope would accomplish the lead for you.

I might also say that it also shot slightly to the
right, which would tend to cause you to miss your target (e %1)
slightly to the right. ' .

Examination of ballistic data will disclose that when Frazier
first received the Pifle, it was sighted-in on a much higher
trajectory than his statements imply. In faoct, the trajectory
was so high that it would have been a considerable detriment for
a person Tirtng under the conditions that were supposed to have
prevailed at the time of the assassination.

thw#“w;dﬂ
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Examination of balligtic data.

The three main factors which affect the calculation of
bullet trajectory are the caliber, weight, and velocity of (pwn)
the bullet in question. The Mannlicher-Carcano rifle fires
caliber 6.5 mm bullets of 160 grains weight. Frazier measured
the muzzle velocity of seven bullets fired from the Mannlicher-
Carcano rifle, and determined that the average muzzle velocity
of all the shots was 2165 feet per second. (p.900)

Because a Mannlicher-Carcano rifle and 6.5 x 52 mm Mann-

licher-Uarcano cartridges which it fires were not available,
the caloulations described below relate specificly to the 6.5 mm
bullet used in the cartridge designated as 6.5 x 53 mm Mann-
l1icher-Schoenauer. The Mannlicher-Schoenauer fires 6.5 mm
bullets of 160 grains weight at a muzzle velocity of 2160 feet
per second. However, the calculations apply generally to any
6.5 mm bullet of 160 grains weight with a muzzle velocity of
about 2160 feet per second. The difference between the two
cartridges in question is insignificantly small: +the results

. of caleulations and tests based on the Mammlicher-Schoenauver (R seamote
are equally valid for the Mannlicher-Carcano. - belows)

The location of the scope sight with respect to the rifle
bore must also be considered in determining the trajeetory of
bullets fired under the eircumstances of the defective sighting
arrangement of the Mannlicher-Carcano rifle that Frazler used.
Meagurement of an exact replica of the scope-mounted Mannlicher-
8arcano rifle disclosed that the midline of the sight was 13
inches above and ¢ inch to the left of the midline of the bore.
In the test deseribed below, the scope was mounted 1% inches
directly above the bore. The verticle trajectory of bullets
could therefore be determined both by calculation and by actual
test-firing, but the lateral trajectory can be determined only
by calculation.

A 6.5 mm Mannlicher-Schoenauer rifle with a seope mounted
1% inches ahove the bore was sighted so that dullets struek
4 inches high when fired at an aiming point on a target 15 yards
away. This sighting arrangement corresponds precisely with the
sighting arrangement of the Mannlicher~-Carcano rifle when
Frazier and Cunningham fired CE 548, the first target that Frazier
introduced as a Vommission Exhibit. The computed point of .
impact for bullets fired under the designated condltions 1s ceomibit
29 inches high at 100 yards. Test-firing tends to verify the LA
computation; bullets fired at targets 100 yards distant from
the muzzle of the Mannlicher-Schoenauer rifle struck 28% inches
high of the point of aim.

Computation of the lateral trajectory is based on the loca-
tion of the scope £ inch to the left of the bdore, and a sighting
arrangement that causes bullets to strikxe 1 inch to the right
of the point of aim at 15 yards. The computed point of impact
for bullets fired under those conditions is 55 inches to the (Exhibit
right of the point of aim at 100 yards. This computation was aktatned)
not verified by test-firing.

% Frazier, p.412:"I have taken calculations for
similar weight and velooity bullets from ballistic
tables, which bullets approximate the velocity of the
6.5 mm bullet and the weight of that bullet as fired ‘
from" the Mannlicher-Carcano rifle. » m4?4_&Mubu

P = B
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The figures designated above refer only to conditions
that existed when Frazier fired bullets into a trajectory
that was more or less parallel to the ground. The point of
impact would shift somewhat if, using the same defective
sighting arrangement, bullets were fired downward from an
elevation.

Under conditions similar to those that are supposed to
have existed at the time of the assagsination, the computed
point of impact for dullets fired downward is about 25 inches
above the point of aim at 90 yards, the approximate distance
between the Pregident and the easternmost window on the
sixth floor of the Texas School Book Depository. 'This com=
putation was not verified by test-firing.

Limitations on the scope of this repoft.

I wish to reiterate that the data set forth in this
report do not necessarily bear on the question whether the
Mannlicher-Carcano was used in the assassination, for it
is not possible definitely to know whether the defective
sighting arrangement existed at the time of the assassination.

However, this report bears considerably on Frazier's
analysis concerning the effeect of the uwnusual sighting arrange-
ment; the Warren Report uses that erroneous analysis in
order to forter the notion that the defective sighting
arrangement would appreciably simplify the task of an ass-
assin Who used the rifle in that condition. In fact, that
gighting arrangement would have been severely detrimental
to accurate shooting.:

Frazier's knowledge of the high trajectory,
a) in Washington: 27 November 1963.
It is possidble that when Frazier first fired the rifle
at targets 15 yards away, he acourately guessed that the bullets
would strike unusually high of the point of aim on more
distant targets. Indications of this assertion are super-

ficial and would be unworthy of mention except in the light
of Frazier's subsequent activity on the range at Quantico.

The mssertion that Frazier might accurately have guessed
the long range trajectory rests mainly on an estimate of the
quelity and extent of his knowledge regarding principles that
govern the trajectory of scope-sighted rifles. Frazier dis-
closes his acourate and full knowledge of those prineciples
at the lower half of 3H412 and the upper halff of 3H 413. By
any definition that a reasonable person would apply to the
word "expert", Frazier unquestionably is an expert on fire-
arms.

Richard Burmalne
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It is difficult to suppose that a man of Frazier's know-
ledge and experience failed to perceive that the bullets which
struck target CE 548 four inches ahove the point of aim were
moving upward in an unusually steep trajectory; a properly
gighted rifle would cause bullets to strike Blightly below
the line of sight at 15 yards as they move very gradually
upward through this point in their trajectory. ~

Target CE 550, fired at 25 ysrds, renders that supvosition
almost insonceivable; on this target the group of shots
occurs slightly higher than on Frazier's 15-yard target. The
two targets together offer a clear and measurable indicaetion
that the bullets were moving steeply upward in their traject-
ory. A properly sighted rifle would cause bullets to strike
almost on the point of aim at 25 yards.

Frazier's knowledge of the high trajectory,
b) on the range at Quantico; 16 March 1964.

In the course of his testimony, Frazier introduced CE's
551-554, the targets resulting from his third series of test-
firing the sannlicher-Uarcano rifle. Fired on the 100-yard
range at Quantico, the shots that struck these targets grouped

about 5 inches high and 5 inches to the right of the point of (YF“°¢MM
aim at 100 yards.

The lateral trajectory corresponds with the computed 100-
yard trajectory for bullets fired under the conditions imposed
by the defective sighting arrangement that existed when Frazier
fired the rifle in Washington. That is, dbullets which passed
1 inch to the right of the point of aim at 15 yards should
atrike about 5 inehes to the right of the point of aim at
100 yards. )

Yhe verticle trajectory, however, does not correspond. By
computation and by test-firing it was found that bullets which
pass 4 inches above the point of aim at 15 yards should strike
about 29 inches above the point of aim at 100 yards,.

UE's 551-554 are not the first targets that Frazier fired
at the 100-yard range. Before firing these, Frazier fired other
targets which 4id not come into evidence. The first of the
targets that he fired at 100 yards undoubtedly would have shown
the precise trajectory at that distance, for after Frazlier fired
his first target he tried unsuccessfully to adjust the sights
to a point where the bullets would strike where the sight was
aimed. He managed only to adjust the sights sufficiently to
cause the bullets to strike about 5 inches above the point of  , « . =)
aim. :

U chark $amialu
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The knowledge that Frazier fired 100-yard targets under
the conditions of a defective sighting arrangement that at
least approximated the conditions that existed when he fired
the rifle in Washington comes from his testimony on 3H405.
Agked why the shots on CE's 551-554 were striking high and
to the right, lrazler replies:

When we attempted to sight in this rifle at Quantico,
we found that the elevation adjustment in the tele-
scopic sight was not suffieclent to bring the point of
impact to the aiming point. In attempting to adjust
- and sight-in the rifle, etc...

It is evident that Frazier test-fired the rifle before
attempting properly to align the sight. Even if the high
trajectory escaped his notice at the short range in Washing-~
ton, Frazier cannot have avoided knowing that at 100 yards
the bullets were on a trajectory about 29 inches high of the
point of aim; he must have observed that on the first target
that he fired. Only his knowledge of thé exceedingly high
trajectory would impell him to adjust the scope.

A 1little later in his testimony Frazier says:
We sighted the scope in relatively close,
but it is clear from the guestion that he was asked and from
the context of the passage that he means close to the point
of atm on the target, not close to the tarcet itself. Nothing
in Frazier's testimony or elsewhere suggests that any firing
at Quantico was done at a range less than 100 yards.

(P.qu'

The loose scope mount. .

Shortly after testifying that the defective sighting

arrengement, if it had existed at the time of the assassination,
"would actually compensate for any lead which had to be
taken", and thereby would render the shooting easier, Fraziler
discloses that the mount which supports the scope was loosely
attached to the rifle when he received 1it:

... this mount was loose on the rifle when we received

it. And apparently the scope had even been taken off _ o)

the rifle, in searching for fingerprints on the rifle. (p- 4V
Frazier himself then draws a most relevant conclusion from that
disclosure:

So that actually the way 1t was gsighted-in when we got

1%t does not necessarily mean 1t was sighted in that way

when it was abandoned.
That information makes moot all other discussion concerning the
condition of the sighting arrangement at the time of the shoot-
ing. There should have been no further reference to the sight-
ing arrangement.

R oot Benmalm



Sonclusion

This report does not examine the assassination of the
President; it examines the analysis and the analysers of
. the balliatio data which led the Warren Report to purvey
the false and unwarranted assertion that "the defest (in
the sighting arrangement) was one whioch would have aasisted
the assassin, eto.

That asaertinn was developed from material which ought
not to have been applied to guestions about the actual con-
ditions of ‘the assassination., ZThe scope mount was loosely
attached to the rifle when Frazier received it, and apparent-
ly it had been removed hefore test-firing. low and even at
that time, no reasonable conjecture can be nade oconcerning
the alighment of the scope at the. tiqo of the assassination.

Not only is the unwarranted asaertion fal.o it is

preoiuely the opposite of. the truth.

T

Moreover, it'is highly probable tho Robert Frazier knew
that his statement, "1t would be necessary to taks no lead
whatsoever in. order to hit fho 1ntenaed objest”, is false.

Exh;g;tg

The rollowi oxhibits are a%tloh‘ :
) Geaph illustrating the vertiole tra:ectory of bullets
fired undar the oonditions of the defective sighting
arrangement (insludes ballistc data relevant to the
6.5 x 53 mm Mannlisher-Schoenauer ocartridge).

2) Graph 1llustirating the lateral trajectory of bullets
fired under -the eonditions of the defeotive mighting
arrangement,

3) A copy of target Gﬁ 548 (aotnal size)

N

o

CEnd o,

_ m .
Richard Bernabei
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