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The examination resulis in the conelusion thai ceriasin
statements made by J. Edgar Hoover. by FBI firesrms expers
Robert Fragzier, en® by the Warren Report falsely indicaie
that the rifile wez sasily capable of oausing the Fresident'sg
wotmds .

This report should not be construed as necessarily bearing
or gueghiong related to conditions that might have prevaeilsd
at the %ime of the assassination. It merely indicetes that the
relevani statements of Hoover, Frazier, and the Verrem Repori
are false and leed to the wwarranted eonclusion itha%t the rifie
could easily have sccomplished the assessination of the Progident.
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Ihe backerowmd of the igsue %o be digcussed

On 27 Movember 1963, st the FBI firing range in Vashington,
¥BI agents Robert Frazier, Cortland Cumninghem, and Charles
XZ Killion first test-fired the rifle dy firing three shote caeh
at targets located 15 yards Prom the firimg line. The target
fired by Frazier and Cunniunghaw was intrdduced as UL 548;
Killion's target is CE 549. The szix bullets fired by Frazier
and Cunningham struck approximately 4 inehes high and 1 inch
$o the right of the point of aim; Killion'sg three shots struck
approximately £4 inches high snd 1 inch %o the right of the ( 4MH%¢9
- | r?- (]
point of aim.

Later on the same day, Frazier firved six shots ot 25 yards
into the target that was subseguently introduced ag CE 550,
Five of the siz shote grouped 4 to 5 inches high sxrd 1 4o 2 inches
to the right of the point of aim. A gixth ghot struck low and .
well outside the S-shot group. {pthom)

On 16 March 1964, Frazier alone fired a third series of
targets on the FBI range at Quantico, Virginia; ¥razier fired
these targets at 100 yards. Four 1L00-yerd targets were intro-
duced as (Es 551-554., DBefore firing this series, Frazier
wsuacesgfolly attemplted 4o adjiust the seepe-sight so thet the
bullets would girike where the scope was aimed. The internal
adjusting machanism of the scope was unstable, and Frazier counld
not properly align the sight, dut for the purposes of hig feast
he was zatisfied when the bullets siruck 1060-yard targeis
approxinately § inches high snd % 4o 4 inehnes te the right of
the point of aim.

* Unless otherwise noted, page references ere for Frazier's
31 March 1964 testimony in wolume 3 ¢f the Warren Commis-
gion's "Hearings".
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Rﬁnaru,ag the sighiting eﬁrvﬂxement which caused shoss to

gitrike high and right of the point of aim, the Varrenm Report
oa’tES{ ‘in\‘vds ‘{3.._.9{:} :
Al*haﬂju all of the shois were a fcw incheg high and teo
the rxgnv of the target, this wasg becavae of a defect in
the scope which was recognized by the FBI szents and which
they could have compengated for if they were aimiug io
1*& the bull's-eye... Horsover, the defect was one whigh
would have assisgted the abs»sa*n aiming at s tarset which
was moving away. Frazier said, "The faci that the crosa-
helirs are get high would ae%ually compengate for any lead
which had to he ftaken. So that if you cimed +$hils weapon
ag it was actually received at the laboratory. it would
not be necesmary Ho take any lead whatscever in order %o
hit %he intended object. The scope would sceocmplish the (@Rgﬁmé
lead for you
The opposite is true, as I shall demonsiraie belowq L the
gighting a**argvmeat whlch existed when Fraz_.w » firat fired
the rifle alge exigted at the time of the asqa551na330ﬁ, it is
extremely vnlikely that bullets fired from the rifle would strike
their intended target. for the »ifle that Frazier fired was
sighted~in on a very high trajectory.

On 26 llarch 1964, J.Edger Hoover wrote to 4. Lee Remkin a
letter (CE 2724) ﬁealing with wvarious b&7listlﬁ data, Tart of
the letter concerns the defective sighting arrangement. Hoover
correctly notes:

v« Thore is no way of determining whether the present

gondition of <the beleueopie sight is the same asg at the

time of the assaagination,
I+ is regretable that Heover 4id net let the matter rest with
that assertion, for the next paragraph of his letter comprises
gtatements that involve him-- and subsequently Frazier eand the
Warren Report-~- in the unwarranted and untrue e¢laim that the
defective sighting arfangemﬂnt might have increassed the ehanceq
of the markaman hitiing his intended target. Hoover gtates:

it is %o be noted that at the time of firing those tesis,

the telascoplc sight couwld net bo properliy ""cﬂﬁﬂ with

the torget since the sight “eaﬁhea tne llmrt of its

adJustinent hefore reaching acouraise zlignment The

presenL error in sligrment, if it 4id exist at the time

of the assacsination, wsuli be in favor of the shooter

since the weapon is presen%hg Grouplug high and %o the

rignt with reapset to the poxnt of sim, snd would havs

tended o reduce ths nee& for "leading" a nmoving target 6537»9

in siming the rifle.

Hoover's statements regarding the defective ngntxng arranges
ment undoubtedly derive from Frazier'’s asnalysis, for Frazier ig
the FBI expert who cenducted the tesis and evaluated the resmlts.
The Warren Report, however, depends directly on the testimony
of Frazier.
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target . Referring specificely to the sibtuad

supposed o nwave prevailed st vthe tiume of the esssagsinasion.
Frazier asserts that zlmost no leed iz required for a person
firing dowvn upon the Fresidert fror the sagterrnmest window on
the sixth floor of the Texas Schocl Book Depositcry. Atoud
6 inches over the intended target wonld suffice, he zaid, fo
if the btarget were the midpeint of the Pregident™s hesd, 6
inches above that peint would be about 2 inches sbove the to
of the head. Frazier himgelf wounld not have allowed any lesa
if he wgre shooting uwadsr those sonditions.,
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Frazier ig asked & hypothetical question: his anawer is the
erronsons stestement quoted by the Warren Report in She pessage
cited sbove:

My, EISENBERG, ilr. Frazier, turning back to the scope,

if the elevation crossheir was defective at the tine of
the assassinaiion, in the =zame nammer it is now, and no
compensation was made for this defecet, how weuld this nave
interacted with the amount of lead which needed to be
given to the farget?

My, FRAZIER, Yell, may I gay this first. 1 do not con-
gider the orosshair as being defsotive, but only the ad-
justing mechanism does not have enough tolerance to bring
the crosshair to ths point of impaes of the bullet. Ag

%0 how that would alffect the lead~~ the gun, when we Lfirst
received it in the laboratory =nd fired bthese targets,
shet high and glightly %o the right.

If vou were shooting at & moving target from a high
elevation, relatively high elevation, moving away Trom you,
it would be necegsary for you to shoot ovaer theat objeet
in order for the bullet %o strike your intended target,
becauge the object during the Tlight of the bullet would
move & certain distance.

The faet thaet ths corogshairg sre set high would achtually
sompensatc for any lead which had to be taken. So thatb
if you aimedathis weapon as it actually was received ath
the loboratory, it would be necessary to take no lead

whabtsoever in oxder to hit the intended objeet., The 7ot
seope would accomplish the leed for you. Ly

Lzenination of bailistic date will disclose that when Frazier
Pirat fired the rifls., it wes gighted-inm on a muoh higher
trajestory thar higs statements imply. In feet, the trajectory
wag so aigh that it would have dheen a considersble detrinment for
a person firing wnder the conditions that weres suppossd to have
preveiled at the tims of the asoassination,



Examination of balligiic date

The %three main factors which affect the esloulation of
bullet trajectory are the ealiber, weight, and velocity of (. 112)
the bullet in guestion., The Mannlicher~Carcano rifle fires v
caliber 6.5 mm bullets of 160 grains weight. Frazier measured
the muzzle veloeity of several bullets Pired from the
Mamnlicher~Carcano rifle, and determined that the average
muzzle velocity of all the shots was 2165 feet per second. (Puo@

Because a Hannlicher~Carcano rifle snd 6.5 x 52 mm Mamwn-
licher-Carcanc cartridges which it fires were not available,
the calsulations deseribed below relate speeifiely to the 6.5mm
bullet which is used in the cariridge designated as 6.5 X §2 mwm
Mannlicher-schoenauer. The Hammlicher~Schoenaner fires 6.5 mm
bullets of 160 grains weilght at a muzzle veloeity of 2160 feet
per second. Mowever, the calculations spply 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 resulis
of caleulations and tests based on the Mannlicher-Schoerauer
are equally valid for the sannlicher-Carecano.

cf:ﬁfee be{ow)

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 circumstances of the defective sighting
arrangement of the ilammlicher~Carcano rifle that Frazier used.
Measurement of an exsct replica of the scope-mounted Memmlicher-
Carceno rifle disclosed that the midline of the sight was 13
inches sbove and % inch to the left of the midline of the hore.
In the test described below, the scope was mounted 1% inches
directly above the bore. The verticle trajectory of bullets
could therefore be determined both by calenlation and by actusl
tegt-Tiring, but the lateral trajectory could be determined
only by calculation.

A 6,5 mm Mannlicher-Schoenauer rifle with a scope mounted
1% inches above the bore was sighted so that bullets struck
4 inches high when fired at an aiming point on a target 15 yvards
away. This sighting srrangenment corresponds precigely with the
gsighting arramgement of the Mamnlicher-Carcane rifle when
Frazier and Cunnungham fired CE 548, the first target that
Frazier introduced as = Commission Fxhibit. The computed point
of impaet for bullets fired under the designated conditions
iz 29 inches high at 100 yards. Test-firing tends to verify
the computation; bullets fired at targets 100 yards distant (exhibit
from the muzzle of the damnlicher-Schoenauver rifle grouped w+mmed)
28% inches high of the point of ain.,

Computation of the lateral trajectory is based on the loca-
tion of the scope z inch to the left of the bore, snd a gighting
arrangement that causes bullets to strike 1 inch to the right
of the peint of aim at 15 yards. The computed point of impact
for bullets fired under those conditions is 5; inches to the (Exchibi*
right of the point of aim at 100 yards. This computation was attached )
not verified by test firing.

*Frazier, p.412:"1 have taken ealculations for similar weight

and velocity bullets from ballistic tables, which bullets ap-
proximate the velocity of the 6.5 mm bullet and the weight of
that bullet as fired from” +the Mannlicher-Carcane rifle.



The figures designated above refer only %o conditions
that existed when Frazier fired bullets ints a trajectory
that was more or legs psrallel to the ground. The point of
impaet would shiff{ somewhat 1f, using the same defective
sighting arrangement, a marksman fired bullets downward
from anlelevation and at & target less than 100 yards from
the rifle.

Under conditions similar to those that are supvosed to
have exlsted at the time of the assassination, the computed
point of impact for bullets fired downward is about 2F inshes
above the point of aim at 90 yards, the approximate distance
between the Presgident and the eastermmost window on the sixth
floor of the Texas School Book Depository. This somputation
was not verified by test-firing.

Limitations on the scope of this report.

I wish to reiterate that the data set forth in this
report do not necessarily bear on the questlon whether the
Mannlicher-Carcano rifle was used in the assassination of
the Presgident.

However, this report bears consilerably on Frazier's
enalysis concerning the effect of the unusual sighting
arrangement. The Warren Report uses that erroneous analysis
in order to foster the notion that the defective sighting
arrangement would appreciably simplify the task of am
agsassin who used the rifle in that condition. In faet, that
sighting arrangement would have been severely detrimental
to accurate shooting.

Frazier's kmowledge of the high trajesctory,
2) in Washington: ovember 1963

It is possible that when Frazier first fired the rifle
at targets 15 yards asway, he accurately guessed that the hulless
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 exsept in the light
of Frazier's subsequent aectivity on the range at Quantico.

The assertion that Frazier might accurately have guessed
the long range trajectory rests mainly on an estimate of the
quality and extent of his knowledge regarding principles that
govern the trajectory of scope-gighted rifles, Frazier dis-
closes his acourate and full knowledse of those principles
at the lower half of ZH412 and the vpper half of 2H413. By
any definition that & reasonable person would apply to the
word "expert™, Frazier unduestionably is an expert om Tire-~
armns.
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It is difficult %o suppose that a man of Frazier's know=-
ledge and experience failed ¢to pereeive that the bulleits whiech
struck target CE 548 four inches above the point of aim were
moving upward in an unusually steep trajectory: a properly
sighted rifle would cause bullets to sirike slightly bel
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 yards, rendere that supposition
almost inconceivable; on this target the group of shots
oscurs slightly higher than on Frazier's 15-yard target. The
two targets together offer a clear and measursble indication
that the bullets were moving siteeply upward in their trajectory.
A properly sighted rifle would eause bullets to strike almost
on the point of aim at 25 yards.

Frozier's kuowledge of the h trajectory,
b% on the renge at Quentico; 16 ﬁgggg_iggg.

In the course of his testimony, Frazier introduced CE's
551-554, the hargets resulting from his third series of test-
firing the Maymllicher-Carcano 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 (".404-405)
aim at 100 yards.

The lateral trajectory corresponds with the computed 100~
Jard trajectory for bullets fired under conditions imposed by
the defective sighting arrsngement that existed when Frazier
fired the rifle in Washington. That is, bullets whieh passed
1 inch to the right of the point of aim at 15 yards should
strike about 5 inches to the right of the point of aim at
100 yards.

The verticle trajectory, however, does not correspond. By
ecomputation 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 inohes above the point of aim at 100 yards.

CE's 551-554 are not the first targets that Frazier fired
at the 100-yard range. Before firing these, Frazier fired other
targets which did not come into evidence. The first of the
targets that he fired at 100 yards undoubiedly would have shown
the precise trajectory at that distance, for after Frazler fired
his first 100-yard target he tried unsuccessfylly to adjust the
sights t0 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 !R6~4“;
of aim. (et



The knowledge that Fragier fired 100~yard itaygets under
the conditions of a defective sighting arrangement that at
least approximated the conditions which existed when he fired
the rifle in Washington comes from his testimony at 3H405.
Agked why the shote on CE'g 551-554 were striking slightly
high and to the right, Frazier replies:

When we attempied to sight in this rifle at Quantico,
we found that the elevation adjustment in the tele~
scopic sight was not sufficient to bring the point of
impaet to the aiming point. In sttempting toc adjust
and gight~in the rifle, ete...

It is evident that Frazier test-fired the rifle before
ettempting properly to align the sight. Even if the high
trajestory eseaped his notiee at the short range in Weshing-
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 muat have observed it oun the firset target
that he fired. Only his Inewledge of the exceedingly hilgh
trajectory would impell him to adjust the scope.

A 1little later in his testimony Frazier says:
We sighted the scope in relatively close, D)
but it is clear from the question that he was asked and from
the context of the passage that he mesns elose %o the point
of aim on the target, not close to the target itself. Nothing
in Frazier®s testimony or elsewhere suggests that any firing
et Quantico wag done at a range less than 100 yards.

The looge scope mount

Shortly after testifying that the defective sighting
errangenent, if it had existed at the time of the assassination,
"would actually compengate for any lead which had to be taken”,
and thereby would render the shooting essier, Frazier discloses
that the mount which supports the seope was loosely sttached
to the rifle when he received it:

:»ethis mount was loose on the rifle when we received

it. 4ind apparently the ssope had even beem taken off

the rifle, in searching for fingerprints on the rifle. (p#ﬂ)
Frazier himself then draws s most relevant sonslusion Pfrom that
éisclosure:

So that astually the way it was sighted-in when we got

it does not necessarily mean it was sighted in thet way

when it was sbandoned.
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 4o the sight-~
ing arrangement.



Songlugion

This report does not examine the assassination of the
Pregident; it examines the analysis and the analysers of
the ballistic data which led the writers of the Warren
Report to isgsue the false and unwarranted assertion that
"the defeot ( in the sighting arrangement) was one which
would have assisted the assassin, etc.”

That assertion was developed from material whiech ought
not to have been applied to questions about the aetual
sonditions of the assassination, The socope mount was loosely
attached to the rifle when Frazier received it, and apparently
it had been removed before test-firing. Tow and even at that
time, no reasonable sonjecture can be made concerning the
alignment of the scope at the time of the assassination.

Not only 1s the unwarranted assertion false, it is
precisely the opposite of the truth. The defeotive sighting
arrangement that existed when Frazier first fired the rifle
would not have fasilitated accurate shooting; in fact, it
would have been & congiderable detriment,

Moreover, it is highly probable that Robert Frazier kuew
that his statement, "it would be necessary to take no lead
whatsocever in order to hit the intended object”, is false.

Exhibite

The following exhibits are attached:

1) An illustration of the verticle trajectory of bullets
fired under the conditions of the defective sighting
arrangement .

2) An illustration of the lateral itrajectory of bullets
fired under the conditions of the defective sighting
arrangement .

3) An illustration of the normal sighting arrangement
Tor the 6.5 mm Mammlicher-Sghoenauer (also applies
for 6,5 mm Mammlicher-Carcanc),

Ind

Richard Bernabei

Department of Classics

Queen's University

Kingston, Ontario
Canada
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Relevant Ballistic Data
. Calther: 6.5 x 3 mwm Manniicher- Schoenaver
Weight : 160 gvains
Muzzle Velocity : 2160 feet per secemd
Trajectory for rifle sighted~in at 150 yards (mormal fir 4his caiiber): bullet crosses the
\ line of sight at 25.8 yards, passes /.57 above the line of sight at TSyards,

crosses the lime of sight again at /150 yards, passes #” below the line
of’ Sight at 200 yards.




