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TUE DEFLCTIVE SICHTING ARRANGEMENT QOF TdE MARNNTICHER -CAKCANO RIFIE

by Righard Bermaheil

The burden of this revori e

%

This report concerns natters relsted to the gighting srrange-
ment of the lammlicher-Uarcanc., caliher 6.5 mm, rifle whieh
allepedly was used in the ssgassination of President Kennedy.

The exsmination results in the conclusion that gertain
statements nade by J. Edgar Hoover. by ¥BI firesrms expert
Robert Frazier. an€ by the Warren Feport falsely imdicate
that the rifls was sasily capable of causing the Yresident's
wounds.

This report should not be construed os necessarily besring
on gquestions related tc conditions that might have prevailed
at the time of the assassination. If merely indicstes that ithe
relevant gtatements of Hoover, Frazier, and the VWarren Report
are false and leed to the unwarranted conclusion that the rifle.
could easily have accomplished the assassination of the Fresident.

The background of the issue %o be discussed

On 27 lovember 1963, at the FBI firing renge in Vasghington,
FBI agents Robert Frazier, Cortland Cunningham, and Charles
XX Killion first test-fired the rifle by firing three sheots each
at targets located 15 yards from the firing line. The target
fired by Frazier snd Cunninghan was intréduced ag U8 548;
Killion's target is CE 549. The szix bullets fired by Frazier
and. Cunningham struck anproxtJately 4 inches high and 1 ingch
to the right of the point of u;m; K;llion g three shots struck
approximately 2+ inches high snd % ineh to the right of the ( 4qugﬁ
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point of aim.

Later on the some day, Frazier fired six shots at 25 yards
into the target that was subsequen+1y introduced as CE 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. 4 sixth shot struek low and g
well outside the 5-shot group. _ (p 404

On 16 March 1964, Frazier alone Tired a third series of
tarsets on the FBI range at Quantico, Virginia; Frazier firved
thege targets at 100 yards. Four 100-yard targets were intro-
duced ag CEs 551-554. Before firing this series, Frazier
unsuccessfully attempted to adjust the scepe-sight so that the
bullets would strike where the secope was aimed. The internal
adjusting machanism of the scope was unstable, and Frazier sould
not properly align the sight, but for the pu¢noses of his %teat
he was sotisfied when the bulletg struck 100~yard tarpets
approxinately 5 inches high and 3 to 4 inchesa %c¢ the right of (oo oHj~H05)
the point of aim. Lee-d
* Unless otherwise noted, page references sre for Frazier's

31 Mareh 1964 testimony in volume 3 of the Warren Commize
gionfs "Hearings” .



Regarding the aighthi
gtrike nhiech and right
statest ¥R, p.194):

Althougin all of the sheots were a few inches high and 4o
the vright of the target, thiz wag beeause of a defest in
the scop2 whisgh wag recognized by the B egentsy and whish
they could have ccmpenseted for if they were aiming 1o
nit’ the bullis-eve... forsover , the defect was ocne whioh
would have assisted the assassin ailming at s tarset whieh
was moving awayv. Hrezier said, "The facti that the cross
al”ﬂ ars ageb hlgh would aetually compensate for any Zeﬁ
Thich had ¢ he %eken. So that Jf you simed this weapau
5 it was etual*y rseeived at the L:b'“ﬂ*.ryg it viould
not be nacessary %o take ay lead whatscever in order o
hit the intended ohjscet. The ecan would sceoaplish the
lead for you."
The opposite is trus, a8 I shall demonstrate below if the
sighting arrangemnent whluh existed when Frazier fqut fired
the rifle also exigted al the time of the asgsassination. it is
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wrraagement which oo
voint of aim, ithe

extremely vnlikely that bullets Fired from the rifle would sztvive

their intended target, Ifoxr the rifle thed Frazier Pired wns
sishted~in on a very hnigh trajectory.

On 26 ilarch 1964, J.0dr2r Hoover wrote to d+ Lee Rankin 2
letter ’*V 2724) &Piliﬁf with various ballistis data. Fart of
the letter gconcer the defective S¢€ﬁbiﬁﬁ arrengeqaent. Hsoover
sorrectiy noites:

soe there is no way of determining vwhether the present
conditicon of the telsscopie sirht is the gane as st the
tine of the asgsassinastion.
I% 1s regretable that Hoover d4id not let the matter rest with
that assertion, for <he mevt par%g avh of hig 1xttf? gonprines

statements that involve him-~ and subsegquently razie” and. the
Warren Report-- in the ufw 2rranced ahd antrue elaim thet 4he

defective sichting arrengement might have incersaged the chances

of the narksman hitting his intended targst. Hoover gf s
It is 10 be noted that at the time »f firing tacse Eﬁﬂ*'”
the telescoplc sight could neot be properly aligned with
the target since the eight reached the 1imit of its
adjustment herore Peauulng sasurate slignment. The
pragent error in alignment , if it 4id exist at the time
ol %he a;s;sgunaﬁicnﬁ would t2 in faver of the shooter
gince the weapon s ireseniiy 0icuping high snd *o the
rigint with respect 4o the point of aim, and would nave
tended to reduce the nesd for "lending" a moving itareged
in aiming the rifle

Ly e

ment wnfoubiedly derive from Frazier's analysis, Tor Fr ivr i3
the FBI expe'% Wno conduated the teats 1nd erTainated tnu rogvili

The Verren Heport, hiowever, depends direetly on the tesitimony
of Frazier.

Hoover's statemenis regariing the defestive sightinﬁ I enga -
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In kig tesgtinony of 31 Kerch 1964 Frazisr descrihes
principias which apply %o the technique cof lecading o wmovi
target. Relerring apecificly to the zitustion which wae
supposed to have prevalled at the time of the assassination,
Fragzier asggserts that almost rno lead ig reqguired for = person
firing dowm upon the Pregidernt from the eassternmost window op
the sixth floor of the Texas School Book Depositery. About
6 inches over the intended target would suffice, he snid, for
i the target were the midpoint of the Yresident™s head, 6
inches shove thet point would he about 2 inches above the %oyp
of the head. TFrazier himself wonld not heve allowed any lead,
1f he were ghooting undsr those asonditinas.

Frazier is asksed & hypothetical guestion: hig answer is the
erronsouns sistement guoted by the Yerren Report ir the passege
eited above:

My, SISENBERG, (r, Prazier, turnirg back to the scope,

if the elevation crosshaeir wag defective at thz tinme of
the agsassination, in the same manner it is now, and no
compensation was mads for this defect, how would this heve
interacted with the amount of Jead whiceh needed to be
given tc the target?

e, FRAZIER, Well, may I say this first. I do not con=-
gider the srosshair as being defsctive, but only the ad-
justing mechanism does not have enough tolerance to bring
the orosshair to the point of impaet of the bullst. A4s

t0 how that wonld affect the lesd~~- the gun, when we first
recelved it in the laborstory snd fired these itargets,
shot high and slightly Yo the right.

If you were shooting at a moving target frem a high
glevation, relatively high elevation, moving away from you,
it would he necessary for you to shoot over that objeet
in order for the bullet to sirike your intended target,
becunse the ohjeet during the Tiight of the bullet would
move a certain distaunce.

The fact that the crosghalirs are set high wounld agtnsily
compansate for any lead whieh had to be takem. 5o that
if you aimeaﬁtnis waapon as it sctunlly was recalved at
the laboratory, it would be necessary to take v lead
whatgoever in order %o hit the intended objeet. The
seopa would accomplish the lesad for yeou.

Framirasion of ballistic date will dlsclose that when Frazier
first fired the rifle, iV was gighted-in on a mweh higher
rajectory then his statements imply. In fact, the frajectory
wag 8o higi that it would have been & sounsiderabls Jdetriment for
a person Tiring under the conditions 4hat were supposed to have
prevailted at the time of the assassirntion.



Examination of balligtic dats

The three main factors which affect the calculation of
bullet trajectory are the caliber, weight. and veloeity of
the bullet in question. The Mannlicher-Carcans rifle Pfires
caliber 6.5 mm bullets of 160 grains weight., Frazier measured
the muzzle velosity of several bullets fired from the
Memnlicher~Carcano rifle, and determined that the averape
muzzle veloeity of all the shots was 2165 feet per second. (P¥o@
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Begause a Mannlicher-Cearcano rifle and 6.5 x 52 mm konn-
licher~Carcano eartridees which it fires were not available,
the ecaleulations desoridbed below relate specifiely to the 6.5mm
bullet vhiech is used in the cariridee desigmnated as 6.5 ¥ £3 ann
Bannlicher-ichoenauer., ihe ilannlicher-ichoenauner fires 6.5 mm
bullets of 160 grains weirht at a muzzle veloeity of 2160 feet
per gecond. Uowever, the caleulations apply generally to any
6.5 mm bullet of 160 grains weight with a muzzle velooity of
about 2160 feet per second. The difference bhetween the two
cartridges in question is insignificantly small: the results Fsee
of calculations and tests based on the Mannlicher-Schoenauer “note below)
are equally valid for the sammlicher-Carcanoc.

The loeation of the scope sight with respeot to the rifle
bore must also be considered in determining the trajectory of
bullets fired under the circumstences of the defsctive gighting
arrangement of the launlicher-Carcano rifle that Frazier used.
Meagurement of an exact replica of the scope-mounted Mannlicher-
Carcano 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 deseribded below, the scope was mounted 1% inches
directly above the bore. The verticle trajectory of bullets
could therefore be determined both by eslenlation and by sctusl
test-firing, but the lateral trajectory could be determined
only by caleulation.

4 6.5 mm Mannlicher~Schoenauer rifle with a scope mounted
1% inches above the bhore ves sighted so that bullets struck
4 inches high vhen fired at an alming point on a tarret 15 yards
away. This sighting arranrement corresnonds precigely with the
sighting srremgement of the Mannlicher-Carcane rifie when
Frazier and Cunnunghsm fired CF 548, the first tareet thet
Frazier introduced as a Commission Txhihit. The computed voint
of impeet for bullets fired under the desismated conditions
is 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 Lannlicher-Schoenauer rifle grouped atracied)
28% inches high of the point of aim.

Computation of the lateral trajectory is based on tne loca-
tion of the scope & ineh to the loft of the bore, and a sighting
arrangement that causes bullets to strike 1 inch to the right
of the point of aim at 15 yards. The somputed point of impeact
for bullets fired under those conditicns is 5. inches to the (Exchibit
right of the point of aim at 100 yards. This computation was attached )
not verified by test firing.

*Frazier, p,412:"I have taken esloulations “or similar weight
end velocity bullets from ballistic tables, which bullets ap-
proximate the velocity of the 6.5 mm bullet and the weirht of
that bullet as fired from” the Mannlicher-Corcans rifle.



The figures desienated above refer only t¢ conditions
that existed when Frazier fired bullets into & ftrajectory
that wag more or less parallel to the ground. The point of
impaet would shift somewhat if, using the same defective
sighting arrangement, & marksman fired bullets downward
from an elevation and at a target less than 100 yards from
the rifle.

Under conditions similar to those that are supposed %o
have existed at the time of the assazsination, the comnuted
point of impact for bullets fired dowvmward is about 25 inches
above the point of aim at 90 yards. the eprroximate é¢istance
between the President ond the easternmoast window on the sixth
floor of the Texas 3choonl Book Depcsitory. Yhis computation
wag not verified by test-firing.

Timitations on the scope of this report.

I wish to reiterate that the data set forth in this
report do not necessarily bear on the question whether the
Mannlicher~Carcano rifle was used in ths ssgassination of
the Pregident.

However, this report bears consiierably on Frazier's
analysis concerning the effect of the unusual sighting
arrangenent. The Warren Report uses that erroneocus analysis
in order to foster the notion that the defective sighting
arrangenent would appreciably simplify the tasgk of an
assagsgin who used the rifle in that condition. In fact, that
sishting arrangement would have been severely detrimentel
to aeccurate shooting.

Frazier's Jmowledgse of the high trajectory,
2) in Washington: 27 lovember 1903

It ig possible that when Frazier firat fired the »ifle
at targets 15 yards away, he ascurately guessed that the dbullets
would strike unususlly high of the point ¢f aim orn more
digstant targets. Indisations of thls assertion are super-
ficial and wounld be unworthy of mention execept in the light
of Frazier's subsequernt activity on the range ai wuantico.

The agsertion that Frazler mlght cecureiely have gsuessed
the long range trajectory rests mainly on an cstimate of the
quality and extent of his knowledge regarding principles that
govern the trajectory of scope~sighted rifles, Frazier dis-
sloses his accurate and full knowledge of those principles
at the lower half of ZH412 and the uwpper helf of 2H413. by
any definition that & reasonable persen would apply to the
word "expert", Frazier unquestionably is an expert on fire-
arms.
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it is difficult tc suppose that « man of Frazier's knowe
ledge and experience failed to perceive thset the hullets whieh
struck target CE 548 four inches above ibe point of oim wers
moving vpward in an unusually steep trajectory; a properiv
sirchted rifle would cause bullets to strike slightly baelow
the line of sight at 15 yards as they move vary gradually
upward through this peint in their trajectory.

Tarset CE 550, fired at 25 yarda, renders that suppositior
almost incoriceivable; on thia targer the groun of shois
cecurs slightly higher than on Frazier's LH«yard target. The
two targets together offer a clear ard measurable iniieation
that the bullets were noving steeply upward in their trsjectory.
& properly sighted rifle would eause bullets to strilke almoszt
on the point of aim at 25 yards.

Frazier®’s kmowledee of the high trajectory,
b/ on the range at wusatico; 16 iarch 1964.

In the course of his testimeny, Frazier introduced C's
551-554, the targets resulting from his third geries of tegt-
firing the Mannlicher~Carcano rifle. Fired on the 100-yard
rangs at Guantico, the shots that struck these targets szroupaed
about 5 inches high and 5 inches to i:e rirht of the point of (Wwawqmé
aim at 100 yards, p

The lateral srajeotcry corresponds with the computed 100w
yard trejectory for bullets fired under conditions imposed by
the defecteve sighting srrangement that existed when Fragier
fired %he rifle in Washington. That is, bullets whish passed
1 ineh to the right of the point of aim at 15 yards shounld
strike about 5 inches to the right 22 the peint of aim at
100 yards.

The verticle trajectory, however. dnes not corresnond. By
somputation and dy test-firing it wags found that bullets whieh
rass 4 inches above the point of aim 21 15 yards should strike
about 29 inohea above the point of aim at 100 yards.

CE's 551~554 are not the first tarpets that Frazier fired
at the 100-yard range. =DRefore firlap these, Frazier fired other
targets which did not come into evidence. The first of the
targetis that he fired at 100 yards unicubtedly would have shown
the precise trajectory at that distsnce, for after Frazier fired
hig firset 100-yoard target he tried unsuscessfylly to sdjust the
sirhts Yo a point where the hullets would strike where the sight
wasg aimed. He managed only to adjust the sights sufficlently
to gauvse the bullets to strike abvout 5 inches above the point ‘E:m**b
of aim, J L
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The knowledge thaet Frazier fired 100-~yard taygets under
the conditions of a defeotive sighting arrangement that at
leagt approximated the conditions which existed when he fired
the rifle in Washington comes from his testimony at 3H405.
Agked why the shots on CE's 551-554 were striking slightly
high and to the right. Frazier replies:

When we attempted to sight in this rifle at Quantico,
we found that the elevation adjustment in the tele-~
seopie sight was not sufficient to bring the point of
impact to the aiming point. In attempting to adjust
and gight-in the rifle, ete...

It is evident that Frazier test-fired the rifle before
attempting properly to align the sight. Even if the high
trajectory escaped hils 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 obsgerved it on the Ffirst target
that he fired. Unly his Imowledge of the exceedingly high
trajectory would impell him %o edjust the scope.

A little later in his testimony Frezier says:
We sighted the scope in relatively close, ( petioe)
but it is clear from the question that he was agked and from
the context of the passage that he means celose to the point
of aim on the target, not close to the target itself. TNothing
in Frazier®s testimony or elsewhere suggests that any firing
at Quantico wag done at a range less thanm 100 yards.

The looge scgope mount

Shortly after testifying that the defective sighting
arrangement, 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, Frazier discloses
that the mount which supports the secpe was loosely attached
to the rifle when he received it:

sssthis mommt was loose on the rifle when we received

it. 4ind apparently the scope had even been taken off

the rifle, in searching for fingerprints on the rifle. (?4n)
Frazier himselif then draws a most relevant conclusion from that
diselogure:

S0 that actually the way it wan sighted-in when we got

1%t does not necegsarily mean it was sighted in that way

vhen 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 tc the sight-
ing srrangement.



Conclusion

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

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

Not only is the unwarranted assertion false, it is
precisely the opposite of the truth. The defective sighting
arrangement that existed when Frazier first fired the rifle
would not have facilitated acocurate shooting; in fact, it
would have been a considerable detrinent,

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

Exhivite

The following exhibits are attached:

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

2) An illustration of the lateral trajectory of bullets
fired mder the conditions of the defeotive giehting
arrangement .

3) An illustration of the normal sightin% arrangement
for the 6,5 mm Marmmlicher-Schoenaner (also applies
for 6.5 mm Mammlicher~Carcans).

End

Richard Bernabei

Department of Classiocs

Queen's University

Kingston, Ontario
Canada
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EXHIBIT 3
| LINE OF VERTICLE TRATECT oRy E
i i ide - RN | B e
e 100 yds. 150yds T~ - F y*
yds.

. Caliber: 6.5 x 53 wmw Mannlicher- Schoenaver
We{,h't : 160 grains
Muzzle Vclocéf_y P 216e feet per secomd

Trajectory fr vifle sighted-in at 150 yards (mormal fiv this caliber): bullet crosses the
line of sight at 15.5 yards, passes /.5 above the line of sight a2t 7§yavrds,

crosses the (me of sight agaim at /50 yards, passes #” below the line
of sight at 200 yards.



