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teleascoplc crosshalr rivng 20 mounced in a teleccope.

I, EJ.Qenberg. Thilc ic a genzralized dlagram, rather tron a

s

' dihgram of the specific scopc on Exhlbit 1397
H IMr, Frazler, Yes, 1¢ 1s. Hcowever, I have checlied the ccope
cn Exhiblt 139 and found 1€ to be substantlally the same as this
dlagram, | -

lir, Eisenberg. Mr. Chalriman, may I have Thic aamlteca ac
5557 = .
e, lMeCloy. JIC why be admittied,
(Phe documen’ referrcd Lo was marked Coamission Zxnibit 555
for identification, and rcceived in evidence.)
I'r, Prazicr, Comnisglon IExhibilf llo. 555 15 a dlagramratilc
dravilng of the manner in which the c¢rozshair ring 1s mounted
in IEhlbit 136, showing on ¢he ripght-hand side 0‘34 cﬁavfam a
clircular draving inalcating the outer part of the Tube witw
an inner circle wilth 2 c¢rossed line in 1t representing the crozoc-
r&irs in the teleccope.
There 18 an elevation adjusting screv a% the top, whlch
puches €he croschalr ring dovn against a spring located in
the lovier left~-hand portlon of the circle, or which allcis thnz
crosshalir ring to come up, belng pushed by the cpring on the.
onppocite clde of The ring. There ic a windage scrcl on théri;ht-
hand £ide of the scope tube circle which adjusts the croséhﬁlr

rinz laterally fﬁ%%indage1adjustments.

The dilarram at the left side of Commission's Exhibit 555 SNOVS
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aiagrommatlcal. , the b CSe T mvnted an the telescops tube
_ ] acjine]1nq
Wnich causes the ring ¢: - A0S LCU S zalnet the wWounling cereus.,
We found in this ¢ .t . a9 515t on thls rifle that this

ring vac shifting in ¢hLe velescone tube so that the gun could‘

not be slghted in merels L ocnanzlug the serais. 14 vas neceszary
©o adjust 1t, and then Tirc several vnots to s%abilize ¢he
¢rosihair ring by causing this Spring to press Cipghtly against

the sereius  the point that ve decided it would not be fcasibhle

o complelely cipgnt the weapon in acfar as vindage goes, arnd

in addition found %that the elevatlon screw could rot bo aajuctcd

sufficiently to bring the pcint of imract on the tarpgets desx

foed i.l - &

vO the

cighting point.

£nd, therefore, we left the rifile ag soon as it becamz
gtablilized and fired all of ouronots wilth the poilnt of impact
actvally high and %o the richt,

-

Ir. Elsenberg. As I understang 1t, the constructlon of 4Lhe
8COPe 1S such that after the clevation or windage scre has boon
woved, the scope Aoes not-~- ic not autoratically wnusned up
by the blade spring as it should be until you have fired geverpl
shots ? |

I, FPrazier, Yes, %that 13 true -=- when the crosshairs are
largely out*of the center of the tube. And in thils case it is

necessary to move the crosshoirs corpletely up Iuto the uppar

portion of the tube, which causes this sprans to beoar i

o
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cut of Che ordinary, and for this Windage serew €o sivite the side
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ci the sloping surface of tho ring rather than at 90 Ccroees,
a6 1¢ chows in Exhibit 555. With this scrcilpeling ol cenﬁer, ot
in windoge and elevation, the 8pring is
the crosshalr ring by 1tcelf, and it is neeessary to jar 1¢,
several times, which we digd by firing, Co bring 1t to bear
tizhtly so as to maintain the sanme pPposition then for tac nexi’
chots.

-
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kr, Eligenberg. And because of the difficulty you had
stablilizing the c¢roschalir, you did not wish %o puroue it O a

Dirther refinement, i3 that correct?

" o

F
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e, Frazler. Ve sigh%ted the Scope in relatively clese,
fired it, and decided ratherp than fire more amrmuniltion “h-curl
the veapon, we would use {hese Tarsets which we had fie

I, Eicenberg. lcvi, once %he crosenairs had been stabh:
did you £ind that thcy otayed, remained siabilized? .
lr, Frazier. Yes, they aid.

Yr, Elsenberg. How long do you thinlt the crosshairs LiguLs
remain ctabllized in Ezhibit_1394assuming no violent jor?

Itr. Frazier, They chould rerala stabllized continuously.

I, Elgenberg. Do you know whepn the d2fect in this sceps

-I
cokoip

tne scopc tube there i3 o

TOP
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ticapen uwaen we received 3% in The laborotory, in winich Scng
ol the metal has been reroved, and the gcope tube could have
been bent or damaged.

lr, Eicenverg., Dld you fLlrst test the weapon for acevracy
on Ncvenber 27¢h?

v, I'roazier, Yes, clr,

Ilr, Elsconberg. Eave you any vay of defernining wnetheor The
defect nreexisted llovember é?th::?

Ir, Frazler, lWnen vwe flecd on Novernber 27¢n, the shots viere
landinz hign and clightly o the risnt. However, the scope waz
aprarently fairly well gtabilized at that €ime, because threce chovs
would land in an area %he size of a dime under. rapid fire ccrldliticns
thich would not have occurred Af Che gt 2L0 interior
mechanism of the scope was shifting. '

e, Llsenberg. Bubv yuu arc unable tvo say vnether -- or are

-
ycu able ©o say vvhether the defect existced before MNovenber 27th?
Trat 13, precicely vhen it was introduced

Me, Frazier, Ac far as €0 be unable €o adjust the scope
actualiy, I could not say whern 1{: nag been introduced. I doalt imoy
actually wkat the ca.l;se is, It rmay be that the .1.moun‘i: as boen
bent or the crosshalilr ring shifted,

Mr, Eisénberg. I'h, Frazier, whon you were running, leti's

gay, the lact tect, could you rave coarcnsatcd for Thiis éefeet?

I'r, Frazier, Yecs, you could talte an alwmine point lou and ¢o

tne lelt and hrave
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rile a predecceirnincd polnt,

But it would bem differcnat fron tattdng these taegevs arnd putiing
an aimliap point la the ccuter of fthe bullet Imgact arca, fH:.-re
that vould be the situvating wvev would have ~- an aiming point

off %0 the side and an lw e/ ren alb trhe high rignt corner,

. -‘:‘.Fr » - T e f. * o . s - 7o} u . - - taea® r f LT .
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in 2 pulls-cye patteri. Vo o T T LVIC == WHRT aLtlon, D any,

iculd you lave taken, to .- .. o ul LLore?

Ve, Prazier., I vucalr oo ocoined o and o the el -- pfwle
f“lndln"' how hi gh the bulic:: voee Jjondinzgsg you would ccomdonsay
by aiming lou left, o ac. . ..o ui.¢ ncuat of the scope Zszz-

¥ .r-o'/ p : - : v p) ’ ? ¥
in 2> panner which would coune the hadrlines o colinclide with

the point of imract.
}», Eiscnberg. How ruch practice rad you road with tne rifle
before the last scries of four targets viere shotc by you?

, heu

>, Frazler. fired 1¢ possibly 20 rounGc, 15 Yo 20

)

rovnds, and in additlion had opcrated the bolt repeatedly.

I'r. Eiscnberg. Does practice with thls weapon, or would
practlice with thls veapon materlally shorten the tine 4n wnicl:
three thots could be accurately £lred? .
1=, Prazler. Yes, glr, vcry definliely.,
I, Ei:;nbcrg. tfould practice without actually fir? g
the weapon be helpful -- €hat is, a dry run practlce?

» Trozier., Thzt vould be mozte helnZul, pzrticvlorly in

2 bele action weanon, wuhcre AU 1c necessary o wnift ycur hoand

TOP




fren the ¢rigeer arca o 4hc bol%, operate the bole, and go hatl

to thnc ¢riprer after clocing the bolt.

I'r, Eisenbere. PBosed on your experlence with the weapon,
do you thinit three shots cculd be firced accurately tiithin S-l/?
gcconds Af no rect waes utillzed?

. Prazicr, Tlrat¢ vouid depend on tne accuracy vinich

vias nececcary or necded or which you deslred, I Chinit you ccuvld

trc the shots iIn that lensth of tlme, but vhethesr you could
place them, gay, in a three or four inch circle without either
rcoting or pocsibly uelng the sling as a supportz=I1 doubt that
ycu could accomplich fhat.

['r, Eigenbherg. Hcé -~ arc thece ‘argets at walich you fared
stationary at 100 yards -- houw do you think ycour Tlice would rave
been affeceted by use of a mmoving target?

Ir, IFrezier., It wculd have cloued doin the shooting‘. 1c
vould have leangthened the time to the extent of allcuing che
croschairs to pace over The nmoving target,

I, Eisenverg. Could you give an amountc?

-

i'r, Prazier, Approximstely one seccond, It would depons
on hcu fast the target nas moving, and whether 1€ wag toving
avay from.yéu or tcwarés you or at right angles.

Ir, Izisenberg. Do you ¢hink you could ghoricn your tﬁ;ne

vith furtcher nractice~t’“h the wecapon?

4

“

V0, Trazier, Oh, yes. "

v, Ticenberg. Could vou give uc an ecvizate on thael?

'EI;""
bt (PR : o #LI’W“ Hh- ai P o t.
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Ir, Traziler,
yards with approrximatesly a three inen spread, vwinich 1s the
'equivalent of a 12 inch cprcad at a hundred yards., And i feel
that & 12 incn relative cirecle could be reduced o six Inches
cor ¢ven 1Qsc with considerable_practice wiih The waapun.

I, Elsenborg. Thet 56 %n the 1.6 gecond tine?

I'r, Frazier. VYeo. Y wourl vay from 4.8 To 5 scconus,
“n tha% arca -~ 4.6 1o fifinj chis v oanon as faost ag the bel
can be operated, I thi.:!:.

o, Elsenberg., I ¢i: ;oo Wi Lol you Severd hypothnctical

a4im of %the ascassin or ¢ ovomber 2206, and I would like for

you €0 make the follci...: - .nou.litlorl In ansvering these quesirons
FPirst, that the assascia L2rCl ils ohovs Trom the window near
vhich %he cartridges uore found -~ thab 15, tae gasternmost
window on the couth face of the sizth floor of the SchooliBgok
Depository Building, whilch i1s 60 fect above the grouﬁd,and pevera.
more Teet above Zhe pcsiticun at which the car wag appareintly
located wvhen the éhots wvere fired,

Second, that the length of the trajectory ci tae vleat chev

)

wag 175 fect, and that the length of the trajectory of ths {hir
shot 11,5 265 feet.

A-8, third, thaththc elapscd Cine betneen the firing of
the Pirzt ard third shotc was 5-1/2 Beconﬁs.-

Rased on those assumptlons, Mr, Frazier, approximavely oy
it o W wde u
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lead vould th; Lo3assin hﬁvc naG to give hio target to comzentate
for 1ts noveuent -~ and nere I would Glsregard any possible defect
in the scope, S
fb‘it'. frazier. I would say he would have to lcad app:.:*o:;:imteiy
X |

!0 awer=s under both gsuch situations. The lead would, of

cource be aencnaent unson trhe directlon in vwhich 4he objeect wec

neving prawarlily. I i{ icroving avay from you, then, of courge,

the actual lecad of, eay, two feet which nc vwould have ¢o lead
.

Would be inferpreted exly-2s a connsiderably less lead in clevation
above the target, because the tarzet will move the tvo feek
in a dircetlion avay from %the Shooter, and the apparent lead then
would be cut to one foot or 12 inches or cight inches or coztning
of tnatnature, due to the movement of the individual,

I’r, Liscenberg. Have you rade calculations %o achlecve i
figures you glve?

AW‘%’H:

Ir, Frazier, I wade The calculations, but I don 'l s
5. Lot ame. '

e, Elsenberg. Couvld ycu punply these to us y either 1n furtlicy
tcstimony or by letter, i, _voszior?

I'r, I'razier, I frave c..o ob
11lustrate that lead, 4f o wonid 1i70 $o uvse that., Tric is grou

to scale from those figurc: @ lc. you cuwobe@ as buillding heicht

and distonce of 175 feet, - - D oo

» . ST . .. e e o g . Ay o ot pmr, Ty - -
I':!'. ':enbch. For - oo ‘ ,.:C C': 3 1.:.:-..;-'-;0 flzufes aro ayrﬁfo-;ﬁudulw;.g
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of the figures believed o . in.ulivcd in the assossins




& s PN YT, -
tor laentification, and recoived 4n cevidence, )
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I, Irazler, In Commiission Exhibit 556, 1% chous

£
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Inmrary yo4 - 17 2ead !
dicgran wWith the v tical line on the leffi-rand clde ilius

the height of 4he ouliding, The figures of 2 60-—?00» buildi:

Iz, Frazier., 110 -- WinGow £ill -~ 80 foot Window si1il
neight above the grourd, with an acsunzd tuo Zoov helght in
adaitlion to accermodate %the e 1_5h of the rifle above the'
pcz3ible ~-~ ¢he posslible heipht of the riflie above e windou =313

nchorizontal lire G‘"""Cﬂdz-:** outilard from v 11@3 v

m ehe buildine o
a erall rectangular bloc!s ¢; and then a slop2 nEg line -‘:;e-illustre.’%
a flive foot slooo from the 175 foot point to the 285 foot polin%t.
Ihr eps .,
(1.4 thic point, Reprc..,e.n -atlve BoxEs entered tho icoring

Iroonm,

i - L Ll L TR . ]
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of & BCuondrh-hwu, again, it was ncecessary to assune --

tiie ¢ine of Llipht of The bullet fron the windeoy £0 This
5/:/ _71)
LirsC location of 175 feoct ic approxicately Whe Of & 3ccond,

wWnleh meons a two fool lecad on the target. That is, the target

:3/
tould meve two feet in that 1nterval of ¢ime, therchby nzcecsitatine

e

cnooting slightly ahcad of the target o hit your alinine point.

inat hes been diagranmotically illustrated vy a %o foob disicnce
lelid off on ¢his rectangular block here, and %wo linzs, VCI'y
fine llnec, draun back tovards the windon arca,

Tihe right-iand side of Comnlssion's 556 sheis the cane ree-
tonpular bleoek, acair w*ch. 1o lines dravin to it, oae rllusiracing
the point of aim and the' other the amcuni of lcad*which.wculd te
necezgary to strike an objeet ained at vhich vwas movin;)rézﬁﬂaaae

~A=Z=T ccording €o the time of flight of the nrojectil

Cn

b0, Eiscnberg. Lrd you calculated tnéiupcmd of thne car by
trenslating the figurces on total time elansed botvicen fif:;ar.
third chets?
Mr, Frazier, Yes, sir, The time -- the speed of %the NOViIng

obJject vwac caleculated on the baais of an assumed 5.5 second

interval Tor a distance of €0 fTceet ¢, Vihich figures cut 2 thchatichly

T0 be 11.3 rlles per nour,

Fr, Elcenberg. Now, you said before that in ordzr %o give
This two footf lead, you wouid have ¢o ain tvo inches -- a ta“"h"
going avey Irom you, yoh*uuoLdih ve to alm €wo inches evbove 4ho

Vot

target? Or in front of the tarcet?
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72, Frazicr, Tuo feecl iIn froat of the torpet, vhnich uceuid
interpolate into a much loier actuval elevaticn cranse.
e, Eigocrberg. The clevation change would bz two inchos,

=

13 that 142
lr, Frazlier, Well, no., I% would be on the ocder of oiv to;
eish% inches. ' .
', Ilcenberg. 5iz Lo eient inches?
[r, T'razicr., Ycz.
e, Lisenberg. VWkat 1ias ycur ¢wo inch firure?
e, IFrazier., I don'%t rccall.
Mr, Disenberg. But 1t is six to eight inches 1n elevation?
Rep. Boges, I.ay 'I QS & quesy Lon"’
Using that telesconic lens, nei would you aim ¢hot rifle
to achieve that divtinctlion?
e, Frazier, Vlell, i%¢ yyculd be ncecczary %o hald Che eress-
ha.s an estirated d.L""'bnceorf the ;..arn‘c f.::zry, SixX irecncs

)X

over tnc intended target, so that vthen the shot was fired the

5

croccthalir>  should be locotied about £ix inches over you W ECT,

»

and in the lensth of <Tine that ¢the bullet was in the ajir ard thao
lenztn ¢ time the ob jecet was npoving, the object wounld move ia%o
-actually’the path of The bullet in approxirmately one-tenth

to 13/100¢he of a second,

K ro o IV la KA L . - .. -, e,
U, Bloenberg. So tinat 42 the target of %Lhe acos

&

the conter of the Fresifont'e heod, and ne wentid 4o civz a

&

corricv icad, Whore would Lo have afgscd iT ve elirmirate “rnc

. g i -
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ler, Frazicer, Le woutila aiw from Tour to ©

CiA4 1nCh20 ~= aniroill-

mately two inches, I would
ould be tctually six inches

ceriber of ¢the head,

cay, above the Pecesl

o above his alming

L<50

lﬁ

cent'es heod, wnich

polnt at the -

LI7dcult ie iU Co give this -~ a 1cod

L, Frezicr, IT vovld rnov be dif{filcult at all vwith 2

tclcoecone slignt, becauvse your tarpget ic enlarced four Lircs,

erd you can ¢stirate very ¢

uiclly in a {elesco

or fcet or lccd of any decired amount.

=2 £ighC, inchner

>, Elsenberg. Vouid I't be substantially casler than it wveuld

-
2

be with an open or pcen S
I, Prazier., Yeo. IC

wleth the open iroa sights,

cht?

ould e nmuch more

£ne noctched rear g

front Slznt, which is on E:hibit 139,

I'r, Eleccnberg. Noi, you have becn able

Lht and tne vladz

To calculate the

‘-"'i-*-l

preclise anount of lecad wvhich chould baglven, because you hove bezy

giving fisures., If you nod
vicre aviitist ihg to cxve1a ¢
you would rave estimatcd as

Me, Trakicr, It would L
the nelcnisorhiood of a threo

>, Ligenberg. A4S ogp

L, Vrozier, A5 oprosce

been in thne acsaso
crreel ieac, what 1

ceing Che necetear

in's pcsltion, ant

y icad?

have Bcan a very small ancunt, in

rrneh lcad.,

el Co thne sl oo

L)

G e fa ° . &
Cizav anenres v

vo apout six incheo, yeos.



C ConcSctudiice or tne nlotot-o
in accunpltions as to lcad be ~- Lha’ 15, AT you gave & ¢nres
inch lezd rother than the correct lcod?

) o;@—-’
lr, Frazler, 1I¢ viculd be a dilfTercnee S onree inzh

v, LDitenberg. Mev, 17 vou had oimed ot ShC conlicir oF Thn
coesndentls Load, and pliven ¢ three inehn load, apain eliminating
otaer c¢rrorsg, where tould you have ni%, il vou hit accuravely ?

L
.

o>y FPrazicr, Iv ticuld be threz inchcs Bolcy CIIC CLNUTT oL
nls ncad -- from the ¢ep -~ 16 would be nce ¢ actual ccentor
Trom ¢he boelz, but tre cenver wovld be locatecd hish, The bullicy

Wculd sUrilke at pocsilbly the bace of 4ho siull.

e, Zigscrnderg. New, supscse you had given no 1le2d at

s
'R,
-
O
3...!
PN

cll and i

F}

cd atv that target and aincd accurately, Waer

L

Tac bullet rave hit? o~
e, Frazier, It wculd hit the base of ¢he neclk -- apsroesi-
rately ol Inches below the ceonter of ¢he nead,
br, Eisen5erg. Ir. Frazler, would you have tricd to give
lead 2t all, if you had bozn in that noszisicn?
[r, Prazier, At that range, at that dictance, 175 %o
205 foet,'q;th vhis ri1fic arnd That telescone sight, I would not

o by - o e P d'- - “s -
C &Ny covrectTion Jox

N F L . o e, o a, m o
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J.":-: Ve it
By . ' Rl ’i P I~ ia " - : --. 7’a i.{' - ’- » * ~~ R T, - . - - e s ow -~ q ’- :
Ll ChotT, wan Lhe chhot I Lre ehonnew ; C2 QLL oV OYE TC

puch 1T into €he chanhie by uce of ¢he boli?

L, Frazier, This wes fired with a lcaded charber, and ¢incd

- -

e, Prazier, Ve z™ol 1t a zcot, bo’;a Thio otncr inlividuals
ana mycelf, on each occucion, with one ar rocfting on a beneh
or a tatvle,

e, [eCloy. Verc ycu proac, or tiere you stondins un?

. L . ) PR T v, - . I SR So -~ = 2l .
e, drazier, Vell, v wucre sitiing, ectualily, sivtiong o
-~ s . » - . - --.'-'_" - 8 ’-% o ™, "1'" - A , " P . £ . T “a
kneCling, in order o ST Uro oy doinn UO the reoi ue uerc
ve iag.
I;ﬁ-m f ] I':Clo‘ 9 1.2 Lf -.- ] : i:.‘*h 1‘- -L-;-.'J j. A
-~ a %7 %" ‘ SRR | ’ 2 /e s .
You kzen refcirii: Lo s e vt rorgetions ket el Crlinl ©o

lead., By lcad, in thl, - au::, oo would mean helicht aboy
vne aining point rathz o ol -
lr, frozicyr, Yoo, i i:i-, -

) T it . " - - - ,_..-_ .o - {.- : F & .'ﬂ ,. -~
“ﬁl'-q‘ I'-'S Cl OJ ) o= -‘L‘ - . - .‘- ‘1"'- ‘ a e & ~ = L ‘-’ g HE’, OL VIL -llug_-ljr‘? OC‘_..-V &

I, rezler, Yec, oirc, %oct i correct.
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Rep., Boges. But ¢h

¢ r.B.,I. has not conductcd any?

T e l- s w ~— - - . -
. Lkov To iy kucuwlcise, There moy heve beon

) - - N . | - - ) » . =
LLCSUPLCRentsS and thincs o Lroat natu

LR o ) l'--ll~-l . f- - o - - o -- -» -
o wiav natusl taltin, but I dent't tac,
c v v o 2
- . il | hon'f,:'r* ". .. > | "‘r‘ - . 2y ’-f‘ 1’)(‘- !-1" — e .o - Py, - -y v
0 HL'M ® é G J, -L. b.-....-u tCu o g ‘JL—.H biiﬁ--’-‘\; E".HE L‘.'. SR -.L{::LT.-L'V:';'
24> T £ivine ¢¥3n \ A 4 3 %=
apcut firing Chisc rifle threce £imes within 4ro SoOCS Cr penlichd ¢l
- [ 4 h | - [ 2, —l

. ..
-[-LJO EC’CC.’&C{S,

-ﬂ?‘ NPT T Y JAT 5 oo < . - N . s . -
tr, Frazler, Vell, ¢ cay this, I fired the ri*ic trrec

4 e -2 - e s+o 4 .. sy o I =y . - -~
cines s 4N accordanee v itV LYOTCE QL tlrﬁl‘ng 1C fren tha e
Shot with the chamber Ionl e url' i 1o last 50T OCCULTGH =- Tove-

vz~ - o i L e~ - 7 .
t-#-c-..r lﬂ ul6 Eeconuu’ 1.'. A R . Sezor;CIS) 5_8, 5‘9" ET...-

oY OCNED -~ 2- /. - - . e e e ) _
ol ner one & littlie ol - LY nerghnocrnocl, Wno Lorth
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AC e I;'(J;;;(_ ily(__j feilow-vn T2 ¢nc
Cooizvili.re cucovicn,

TiiCCC Dr&aciicds «~ wOre yeu Just pr.coleliny icr Ciue, opr ulle
you precticing under conditions gimlilar €o those ¢icting in
Palles cc¢ tne tine of vne ascacoinotion?

l'r. frazicr., The tecte uc ran wzye £o1 e wurwesos oL Zi-
terming vhothnoy we coula fire this guon cezuraleliy n oo izt
ancunt ol tim2, &na onecifically Co GCUCMnWIng wuncenty Lty cloi 32
fired zccuvprately in girx cecond

. <

Mou, we acoumed the six seconds,/mpivically -= Th2U L3, uwe
nod not Lecn furnichea with any parcicuvior Tine inteyval, Iater
ue vere furr.ished with a time interval of 5.5 ccceonds. Houwowlr,

I havz rno indacrendent Imoviedge -~ noe ne inGaerpendenv meuleioe
tiic time interval or the accuracy., £Lutl ue werely 2inrgl 1T ©o
demencstrate tne recults fron rapldly Firing Che uweeron, re-lciilinz

¢ an
the < and on, in a2 Yionited time, -
- —
TCRINAN.

Rep. Beges. licre there othey teuts conducted fo Ge

the accuracy of trne weapon zn o on?

;.. 1'\ L

iz, TFrozier, NWo, sir -~ onliy choe replild rirvee-accuracy teuic

were fircd vy the FEI,

PRep. Bozes. Tnerc 1s no icaccn ©0 belicve that thls uconcn
is not accurzte, 48 there?
[i0e 32QZ2CT It iv & wery accuratle welpos. Wil cauois w2
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Lot Thewzapon will, cven uvwndeyr pranid-fipo CoNALTILNG, froun

cioscly ~- that 15, one chot witn the nort,

Repe. Bozp3d. Hew may shots in the wearnsin? [Pive?

it 4

', MeCloy. Trhe e¢lip tales six itself. VYeu coan p,J & SwVes

In ¢re crhamber, It covld hold seven, in o%sney wordo, EFut €h2 ¢l

e, TeCloye. I don't know how many sholls ~- Larco

oy
()
-,
{)
'S

iclzed un, '

‘', Eigenberz., OLT the :ocord;

{Diccussion off the record.,)

Lieo INeCloy. Bock on the pecord,

L. Eisenberg., Ir. Trezier, tuming bacls €0 4he ceona. 5o
the clevatlicn crosc-fialr was dofeciive at the Gime ol ho &cooln

natvion, in the sawe manner i€ is now, and nd compciasaction wog

rade for thic defect, hoy woqu Js nave inter-actced with 4

amncunt of lcad which nceded to be given to Lhe carpet?

e, Prazicr, Velil, ray I say thic first. I 4o 1ot cosica

the crcos-halr as being defective, but caly %4ho acjusting nochane
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If vcu uerg SnocTiniy

LIVAnG avey £roi you, 24T wuouid Ll

nececcary for you o gheot ¢veor that objeet in order for the

bullef o strilke your intcniecd tavget, because the objoct during

the f1ipht of the bullet

Tne o2¢t that

5

o e .
CCOLLI Ol I'CY

Cory, it wculd be nececoony to tole no 1oad uihatceoover in orfor %o

the ¢ ST A

" . - —ta B v - - P 7. o~ =y - 2.9 N o R -
T CiIs weapoa an v ACTURIlYy an receivid ¢

Lculd move a cortcain dictance.

are got nipgn uould actually

chhe antended objeet. “.:n Zerne welilda accornliich the leza Lo

I mightC also gay vtistsy =T &l1no iy S1ligntly o the rigat,
S waLen would tend o cavocL Lo UL Lo our ta?geﬁ siigntly Co tr2
ripgnt.
lir. BEisenoerg, iow, o ol LolC ruestion, QLG you atiennt

to cernter Tne windage cyolt-.nrir, o0 Sicht in the windare erooo-

hain?

I'r, TFrazier.

the clcecvation vias ¢
'.Jf*.f:.d 53 1T Vi o
Iy Eilccenbderg,

Al

.r PR g il oy PN o=
Vie atoesaicza Co.

. ~e Lot a AL =,
banu-’-* L-‘ e e ‘J;-u.--.'.

Can youicty €058

LTS * -ﬁ J_, ' J- . - K
ot found that 4T wag chiangd

,~ e -~ - gy L - -
coc. S0 vie merely ieft the

lucively Trat the uiniace

crosc-halir could not be centercd in. sizhted in?

0y, Say. J wicul

haveeen ¢oxntzred in the telces

¢ goy enac the vwiundare could

¢ €O Lurlng valt wililizl ©o Lle
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Frezler, if a rifle such z2s L

Ths o wouval

»

Rep. Bozgs. So an accomplished PCYS0oNn, accust

’ - 'y ~ e dy -  n L . |
that vcapon, anticiputing 2 cho% of crat type, wignt very well

M . 8 & __1_'_ e B - - - » . ; '
nave made such an adjustniont prior o using thne rifle; isn't %Lha

SO?

. -
lip. Frazier, Ip 41t uerc iceccstary, yes. Trere wuere nC shin:

F
-."

P e - n ¢ '
in tne weapon, elither vnder the mount, wheye 4% scerows Lo £z

F R

L4

weepon, or in the tuo meunting rincs when we ncecived it-§g;ﬂ-tﬁ“

lebovatory,

. AP N X v ¢ . ®
Iir. Elcendberg. Do you have any onumnis Uith you. [, Tag:

Fa P - 3 e . . - .
', Irazier, Yes. Vinen we reececived the LWeanon yeosterdny

Jo " gy P ST . . ~
VACTC were shims mounted In fhe rifle. The one under 4he il et

ciua of the mount 45 in <his envelope,

Repe BozZgs. But they were not there when you reeoived 4

v
orifinally?
) S
il o~ ~ .

late Frazier., MNo, sir, Thece wewno rlaced there by ccme oilicr
individual,

- g 4-? ' ]

“:I'. Llcenberg. Tor the recocrd, these uowe piaced by the

iow, turning to another possible source of eryop

Zhibit 138 ic sighted in with 4ho
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¢ Will be \ Love ¢he 1lino oo

- » -

......" ,.-.- * L YR Py J-# L I'-r ﬂ " .- . e ~, -‘-. "- -l‘ -
L=lote GOLUONLEATely ous-quoaniter of an inch, Linl e 200 feet i

Ub &t 100 feet, it crozses Lthe 14no oL sight. aid ceoog ndé cecesll
LZ2ln o it until you comc Lo tho sigaving-in Gistance of -GG feet,

1 you sighted in to sirile at {450 feet, tnc bulliet 2t 10D
fecet would be Just at thq_liné Oof Bight -~ that 45, on igs VoY L

cula jJust cross the 14ue of signt at about 100 fect It would khsz

£

one lInch hizgn at 200 fcet, an approximately oncand cne-oienth
incnec high at 300 feet.

1t woula, of coufso; G OP b;ck aoin to the point of ain as
LED feet. 1If you sighted in at 600 feet, thoen at 100 Teev 4c

Woula be approximately one-221f inch hlgh, LT 200 feet it would

be Two inches hipgh, and at 300 feet 1t wouid beo a2PRTOLLIGTelY thaves

Rep. Boggs. Io this a stationévy target

Mr.-Frazier.- Yes, tnic 1s shooting from g rest at a giacicn-
Qry carget. . ,

3cp. B;ggn. This ic just a norpal -e

Ir., Frazler, Tnic 4s jJust the trﬂjectory'bf The Bullel,

Rep. Bogegs., I understand.,

Mo, Frazier, As calcuinied =-

Fr. IeCloy. Puttii: L.l anoLher UAY, what would b gh- CIon

of €ae obullet at a hunc.oc v2ras If you atm point-blon: CTiohiont

TOP




at that target?
Ir, Frazier, Assuming no sightling or anything, the pullet

;

ould drop about 1.2 inches from the line of the bore at 100 .

yvards,

—

iep. Bogpes., 1.2 incheg?

I'T-rl FI'0.21CI‘. YGU, 'irt

Rep. Boggs. But no:  the teletcople s8ight at o huncred v-ro
i

would correct that?

Iie. Frazievr, Yeu. -it. Lecuwvalily, you would Sighe 80 th2t tu

mirzZle 13 tipped up siirnslyv.uc i

cierence to the sigﬁt.

Pr. Eisenberg. 7o oor wzuld be introduced if you shot as
a torget vhich 4s closcs o fveciney avay than the Sishitine-in

target; 1s that corrca’’

Lir. Frazler, Yes. thuct: »ight., ‘

G

lir. Eisenberg. tVoulsd vou characterize these errors“as

v, Prazler, No, sir, I vould not —- unless you begaon
ing at dictances well beyond youvr silghtlng-in point -~ then the

amount oi variation increases very rapldly.

“T's Lisenberg. What would be the usual minimum distores oo

o

uce for cighting-in a weapon such as Exhibit 1392

R
T4

e Fpazler., IC would vary froi place to place Gepeinding uni.:

Bhootin:-conditions, andg I would say it would seldaonm be'sigh Co Ln

for lczs than 150 or 200 yards.

b.r. Eidcenborg.




j~?

( £(h.r‘:’F)

etlassination were fired ot 175 feet and 265 rect respectively,

that correct?
Mr., Frazier, That 15 correct, yes.

IHr. Elsenberp. Nou, bLzsed upon the characteristice of
LZnibit 139, and the anmunition 1¢ ctnloyas, and bascead QD01 vou

exncricnce with the wvens <pon, would you concider it to have been g

2scassing ~

el gl

gocad choice for the commiscion of a crime such as the

tion?

©r'. Frazler. Ygs, 8§11, I would,

. Eisenberg. Can Yo c¢iinlain thate

v, Frazier. Yes. Any viile, werardless of its calioer,
would be 2 good choice 1f i€ would shoot accuracely,

‘. Eiscnberg. Ard dif Yo Dot €ht: shot accurately? L

Rep. Boges., 'Wculd Jou <o roiar tnie shobs difficult shots --
tallting about the shots fro. vi.z cizin-floor window to the hezag
Or the President and to Goveir.: - Co;ﬁzlly?

hr. Frazier, No, sir, I ::culd not under the circumstznces -~
e relatively slov-noving tarpet, and very short distance, ang a

tclescopic sight.

J=ors, whcn yeu shoot at 175 fect or 260 feot, which is lecs Than

i gty e A




o

Ca

} S

A

aifficulty in hitting your target.

Rep. Boges. Putting wy questlon anocther way, you.wqulq not
have £o be an expert markoman to accompllish this objecéive?

170, PFrazier. I vould say no, you certalnly vounld not.

Rep. Bozzs. And 2 wman 1s a relatively large target, is he

not?

"

: 3 iy
. .\ : :
lr. Frazier. Yes, sir. I would say you would nave ©¢o be ver

CLorniliar vith the weapon to fire it rapidly, and dc Cnisy=1ic

.’ o,
ri' "'-'ll"_:"

L.r---uh-

-

tnis tarret at those ranccs. DRBul the markomanchip ic accoinld
|- | ya

"-
J
Ay

-

by the %fclescopic sith?. T mean 1%t requires no traininz ot ¢ll 2
shoot & weapon with a telescopic sight once you kneow that you mult
put the cross-hairs on the target and that is all Tnat 15 noc-
escary. ,

I'r. Eicenberg. How does the recoll of tThis weapon.compore
with the recoil of the avefage military rifle?

Mr. Fraziler. Considerably less. The recoil 1s nominal with

iy

this weanon, because 1t has a very low veloclty and pressuvre, ond

just an average-size bullet welignt.

lir. Ticenberg. 'HOuid that tend to lmprove the shooulr!c
3.2 KG manfsh 1p?

2, Trazicr, Undsr ronid-firc condlitlons, yes.
1. Eisenberg. Vould that mule it a better chicice than &

ere pouerful recolling ucapon for the type of crime waicnh ULL <l

mitted?




( ir o P 1rl I;;:: I i

(
\ .
Mr. Frazicr. Yor ghooting rapidly, thic would be a ruch

bztter cholee, because the recoil does not throw the wezzle
ncarly co far off the target, it does not jar the shooter rncariy
§0 much as a hignher-pouered rifle, such as a ,30/05 ora.?fo
Vinchecoter, or a German O &, Mauscer, for Instance, o o:;'zc of ©€he
ocher mllitary-type weapons avallable.

})ir, Eicenberg. 1Is the killing power of the buvllets csseon-

tiall

¢

similar to the ki}linq pover - a8t these ranges ~- the
(111ing pouer of the rifles you have named?

. Frazicer, No, sir.

l.r, Eisenberg. Fow mich difference is- there?

r, I'razier. 7Tne higher velocity bulliets of appro;imately TNE
came weignt would have more killing power. This has a lov ve-
loclity, but has very adeguate lkilling poucr with reference to
tunans, because 4t is a military -- it 1S'Qn establichad miititaey

.

veapons, | :

Rep. Boggs. This 1s a military weapon, 1s it not?

lr, Prazier. Yes, 3ir,

Fr. lcCloy, That 1s deslgned to kill a human being,

“1ep, Bozgs. Ikactly.

Jr. Llscenberg. Ualegs there are further questions on the

L

- weapon, I'am going to move into the arca of the identificdiion of

the cartridee cases and the bullots.
e, lcCloy. I maj goy 1 have to leavo at twelve oleliozk fou

a tuelre=-fifteon appointoent. T will be vack this aftornoc:,

5



', Lisenbergs. Hr.
sRclele wrich wore rarked carlicr into cvldcnce as Coinnicso
h;b;tu 5H3, nly and 55, and wvaich, as I stated carlicr for the

recoxrd, hod been found ney.t to tne uindow of the sixnth floor of

ﬂ

¢he 7.S.8.D., can you tell us when you recelived those cartricge

4=

1i», Trazier. Yes, sir. 1 received the first of the exnikico,

sLs and 545, on Moverber 23, 19063. They wvere delivered to me ©Y

cial Acent Vincent Drain of the Dallas TTEI Office.

N
'3
®

pnd the other one I recelved on November 27, 1953, which
W,

wag delivered by Special AgentsVlincent Draun and Varren De:irufllys

of the Dallas Off{ice.

Iir. Eicencerg. Arier receiving these cartridge caces, cic

you clean them up or in any way prepare them for exanination?

i... IFrazicr, Yes. The baces were cleancd of a paint uvhich

™

1
as placed on them by the maonufacturer. In spota thic red _ncluer

?-.ﬁ

on the base of the case was overlapping the hcad of the case whicer'c

sonie of the wicroscople marits were located, and sone of thzt color

L 4

vas tolien off.

Lir. Disenberg. Hnhy iz that lacaac:c put on the cartridze ca-

tin . Prazier. It scals the primer arca against moigtuve.

' 1-5

iy . LCisenberg. VWere there any other chancegmade in the

ration of the cartridpe cases?




("T” (

k. Bisenberg. You have examined the CorTricse cases nre-
ViouSiy. Arc they in the same condition nouw that they wore vher
you received tacem In the laboratory except for the cleaning of
the lacaouer?

lr. Trozier, Yes, cir, they are.

7, klcenberg, After receiving the carvridge cacces, 4t Jou.
cramine them to determine whether they had been fired in Cornicoe
sion Dinibit 1209 :

v, Prazicr, Yes, cilr,

Ir. Ziccnoerg. Vhen did you make %he ¢ minaticac?
sezicr. On the dates T mentioncﬁ}ydiﬁaﬁégzécg;gwf
th2tC is, ilovewber 23, 1663, and November 27, 1653,

lir. Eisenberg. And what were your conclusicns, I, Prazicr®

v, Prazier, I found all ¢hree of the cartridge caces regd
ocen fired iIn thic particular weapon,
.

Ir, £iscnberg. Can you deseribe the exanination which O
cenaucted o recach these conclusions?

Im. ¥razicr. Thefirst step was to fire test cartrid-e CcasSes

o
~

in this riflc to pick up the microscopic marks vhich are lelfc cn
&li cartridge cages fired 1n this weapon by the face of the Lolt.

Tnen Chose tes{ cartridge caces were mounted on a conpavrison micoro

scope, cn the” rignt hand side, ané on the left hand side of {he

comparicon microscope vwas mounted one of the three subn’ttod ear-

-
¥

tricdge ctecs, $o that you couvld magnify the surfacec of iz %oes

‘-\
(3

aru tne evidence and cemnare the mariss ieft on the ¢

X
e
-3
X
O,




oy ohe bolt face and the ii.ing pin of the rifle.

(At tnlc point, Mp, :Cioy leit the hearing room. )

e, Llscenoerg. I noiw hond you (wo cartridpe coces ani acslt
you wincther you can identify these cartridge caces. h

v, Trazier. Yes, sir. These are the tuo cartridre Coses
vie firvea for test purpoces in Exhibit 139.

. Lisenberg. Do they have any warlits on them?

lir. Frozicr, Yes, they do. _ -

[r. Eilzenberg. Comalssioner Boges, moy I introfuce thaoo

Rep. Bogzs. They*mgy be‘admitted.

(The items referred to were marked Commission Exhilbit 557
for idecntilication and recelved in evidence.)

Ia'., Liocenberg. Those were the only tuo cartridgé cacce ILrza
&g teste in IExhioit 139 ~- as testo for the purpose of idwratild-
cation of the certridge casez whileh you have examined before,
ALz, s4lt, and K459

e, Frazier, Yes, sir, tngse two were used in those testo.
inere were many other cartridge cases fired, but not for t{hat

p'l.ll"p OC€C.

. LEisenberg. Can you explain how you uere able ©o corz ©o

S
’

a conclvzlion that a cartridpe case wos fired in a narticular

capecn o the cixecluslon of all other weaponc?

'xr. ¥Feozier, Yes, eir. During the wanufactuve: ¢f o weonis

J
A’KE R

pc certn.in\i:hinﬂ"‘ con¢ o the moecianicn of it,i'zhi.cl';/‘r:m.: L

v
)
(O
§-*
A\
£

ulﬂ‘
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pachine or bJ £iling, o eoiadine, vihich fOﬂiflnﬂ parts of the

veapon intco ta%%r finzl oo, v machining ond grinding and
Thclr

filins Operatiom WAy oo Chu onctld vith Very fine ceracenne

Lo, T
or turning narls e=é¢ i

Coadoonilnoin such a vay that there will
ve developed on the surlice of the nietal a characteristic pat-
vern. Tils pattern, bl use 10 ic uade by these accidzntal

recnine-tyne opcrations, uill be choracteristic of that parilevu

[\.

wearon, and will not wne zrnprociuvced on . IT oo
be a combination of markec. & -- the face of the bolt ray be
1llcea, then 1€ may be in part {ilcd to smootn off the corn

and then, as a final opcration, it wmay be pollghed, or othecruise

iy

C

€0

Cony

:sted during the hand fitting operation, so that it doos hove

4

¢S rarcicular pa2ttern of wmicroscopic marks,

N

N
A

“ne bolt face of the 139 rifle I have photogranhzad znd cn-
12rGCG in Thic photogrepn to cghouw the tyoes of marks X was re-

.

ferring to.
r, Bisenberg. You took this pnotogrepn yourself, axzd it 4o
& pnrotczraph of the bole face of Tthe 139 rifle?

vir, I'razier, Yeg, sir.

1o, EiscnboréL Llay 1 have this inlroduvced as 55397

ncp. Bogpes, It may be admitted.

(Tne “‘photograpr: referred to wac marked Comnlssion ExRibic

558 for idzntification ond received in evidence.)

.'l
{)

b Lioenbeog. Unat iz the magnitfication of this bolé

- "- "

i

in.. Trazicr. Approximately -- 11 dizneterc.
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I're Trazier, Ovl .. .o thz paseeprapi with the we it;ﬂg G
vhe botto1)orien cs Cthn v=oy a?:o}a: % ccmes out of tng rifle --
witn the elct shown an = «covie o the botiom of ¢
the extocetor on the well jg Che aovce shomn &t the 1eflt gicde of

che photographlas you viiit it -~ tne acvual woit face itsell 1o

‘rioot 4ato €he telt below the surface of The cieraetorn, cnd &
cunsorting choulder arcund it, and in Che center/of cour E’is

tne firing pin hole and tne firing pin.
| LoD ULk . ‘S&EA on
Trie marlls p=2CtTo during ranufacture are vhe marke o=

fecey £iling rarks, wachining marks of the varicus ynzs, & evin
fouzing maris or casting nivks A7 thae belt hoaznnoni €0 e Lorzcd
0i' CacT. Lr.ad then varizcicine whicli occur <= N these mar VIR MRS ¥igs
the 1ife of the weapon arc very important in faentiricaclion, we-
causc wony of the machining marlcs can be flattened out, coi be
chansed, by merely a grain of eand betiiecen the face of Thne core
tricze cace and the bolt ot The tiuc a shot is fired, wialeh will
-

itnelf seroteh and dent tne bolt face. 20 the bolt face
un o chavoeterlictle pattern of marlw wvhlch arc psculliar fo iv,

%
Tae com2 1o true of extractors and ejectorc. Tney ere in

turn voshta’a ana

€

111 nove a patecern of warits cr Seragchis o

tachie cuntaces wnich vill pork cartriage casces in Che sots Lt
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. . i ( :
The compghlson.we Face van of the ma.ks appearing in ¢

piaoTozrapa 558, in the fuiiy close proxinity to tche [iring pin
nole, cince that is fthe areca that the primer 4in %the hoad of tne
cartricge cage comet in contoct, wikn.

rac primer In a cartridge cace wnornally takes navits node

e

ond Gecrr—eroGomee 13 10T LI TLpCG ulith these mowks as readily.,
Tne three cartridie cuiins, 537, 554 ands55, vere connarch —-
ir, Elsenberg. Ioc oo 3. sl apd sk
n, Fraziecr. I o Lol - s, SH3, BB apd 545, ©

thiee cariridge cases ... xocsd o4 at a Lime on the conaricon

00 Vot o g pme
]

DLercscope, ana the sur . 7 ol Caio owcgeh face marls or the holit

s\

Vv

Lerlks ucre compavred witl. . so L Lhe Lest carcricfe caueg,
Loninit 557, L5 a recuie U couzaving the pottern ol nicro-
SCopic wmarikings on the ¢z cartridue cases and trose nomlss oJe!

Exhibits 8543, sbl and EL5, woth of the face of thne belt are The

#
s
"
'3
B,
o
P>

tn, I concluded thaot these thiee hod been fired in “hic

265 . who manvfaoctured these cavtrid

lz'. Trazler, Uestern Cartricdge Coiapany, Last AlCon, I11im0ix

Rep. Eogzs. They manuvfacture cortridpes and bullets Lur 211

Fen, Eozps. Thic 45 not ~- this rifle 4o nos COLLLOn 5m ¢t
- d ol
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the read stamp "WCS" ond 5.5, w,"
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[z, Trazicr, Iv 1s falrly cemmon noiu, bul at trnc

s monufactured or uced primarily 4Lt was not. 1¢ was diwpoztcd

Rep. Bogpos. Taese thece cartridge -- these three sncllic
cinaT you had vere the came gas the live oncs thnat wore found
chere, were they not?

I'r. Prozier. Thore was one live cariridce founG. Thosy 00

Ecp, Borzs. I Ciicuent you gaid there were three othern.

., Eizenberg. Tnree chells and one live.,
Rep, Eozac. L wilerlvahnu. 100 others.
iy JBisenherg. 1o, Gir.

y

Ren. Bogoo. £nd Che live one vas manufactured a2lsg by --

l;—-l
)

Frazler. Yceco. the testern Cartricze Compony. It k2o7s

nep. Bogos., Tacoce ove ot aifvicult vto cbtain? You cun tuy
then anvunere%
lir. Frazler, Vord. oo con oy chem ool wall oreoyry icuncs

primarily, or a feu pun . ol ave accumuloted g gunply oy

- ¢ e ¥ : e Lo oo, * -, ™ de f-q._-. ay .o -

crdering thenm, The 400 - Lo o T ove 1 that tuo mildlbion mourte
A X ke - de® i : - AR - . - - da - Y . . m

ere Loasorted dnto T L Lo Jol Ll An o 100, €t chinmacnte— il
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Iir, Eiccnpverg. Mr. Frozier, vwhat ic the bacsis of the stiate-
rent you made earlier that no ©wo bolt faces vwould be the samne?
I, Frazicr. Because the morits which are placed on any

boitc face are accldenta’ in natuirc, That is, they are not placed

il

cncre Intentionally in The Tirst plece. Thney are residual ©o

cote wachlning oreration, such as & millinz wochine, uvhere cach

Caﬁfhf'
&ul o the milling ©o0l cuts awnay a portion of the metal; then

, {aa{k
che next 664 comes ﬁ10:.:'13, and cucs avay a2 1i¢

Cr
i3
O
N
Q
M
€
v
0
o)
),
O
%
'y
“

uncil the fincl suriace biors the corvination of the variocus

- . 7 - » P, p— f—‘

cectir of the milling cuviter. 3 Lolloving thoat opecration, Lhen,
the surtace 1c acaitlionally ccerateher & until you have .

ti¢ call t¢hem microceodle characterictico, a chzrecteristic bain

bt
<)
t=by
09
€
()

& Harls vupich 15 peculiar ©o & certain place on the bo
and cr a certoin shapc,.lt ic or a ceviain size,‘Ik has a certain
cantour,'I% rey be Juct o oifTiele dinprle in Che petael or 2 oot ol

ane L at one €ime on th: oo of tha Lslt, or have ccecuriod Tuch

navirnge Lflacienaé or 3c. J80 Lo oarface of Che woeeal.,
M. DBisenberg. Uy vaoie - 000 2 of the sane wzchiars, ¢r

rereatea vse of the cons

. i " d- - . ;‘ * - J-. ' - o . Coe L
foon ruvure accligentul o L
L. Twooalicy, cereain Ty of cuolto il
. i - Y P iR -
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auslleote & oecerinin pattern orf manls, In gencrdl you wirl DI
foxr 2 milling cutter o civeular warlke, Anc you way fingd _.the ooz

patiern of circles, But that nilling cutter Gocs nov acvually

cut the steel;y; it tearsc 1¥ oul, it chips 1t out, and the surrace

¥

of thic metal then s roupn -- ¢ven thourh the circle X

Gi
ct
::.l-
W
L
0
v

the c¢ircle ic not & cuicota ¢clrecle, Dul 4T 15 e 2 we3vlt 0 LClur-

inz cut the metal, anc you will hove a vewry »ouch suuloce, Vo
- ooy o » Y ' - - . MR .. - - r
canniticl cufficliently, you can Geteet Che Giflevence eynn be-

tioins in the cuteing oncration,

. Bisenberp. Yove you had occaslien to elakint such
similarly-milled puric ch?

I, FPpazliery., On, y=Z, many timnes.
e Iisenberg. Viould yeou go into dotail on that?

I, Frazier, %Well, part orf iy work in the laborotory it

, @
-y » & L A Yy s -
adealling vith tool mariss of 2ll Cypes, from drills, nillc, £ilego,

W’

cuvtving ainscerumnente anzdu o on. And vwhen you are aealins with

£1l1line morks or nilling woxnls and S0 on, 4T is sometings nocoi-

ple To identlify a particuler mill as having woce a certain imanl:
on the bzsis of the grinding warlss on thzat parelculor mill, =it
csuch ag & cage like thig, whexne the cutting rarlks hove nzsi bHeen

altered throusi use of the wvucapon &g corrosion or in weay» ¢r in

44 ~, sore of Lhe oot 7 0% olrg cwG PONMOVLE, ST oUnex motin
- Sl o ._’: ot - L’i . 1 . - » -— .ty g o=
- J-! - . . S "'.-jl - “ g : 'y - r‘ -. - Ty :n _ % &
are in vheir wlace; v Lt yoUu PCOCH & condition vnTal

.

‘ant vole face will

* 4" '# qJ'- - L o & w .
', ' o 4101 -'-1&:4'-- a;:ihj
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Tacce., It.isg,gﬂttor actvally -~ unen yoo get aoun o Ll bic

RS

of Le, LT 1o & mateer of & wathewatical LnsOUCinliliity i vt il
of huan cxgtricnce Lo any two Thnings To ever be cxactly aiilc,
v, Bizenberg. That 49 because the originsl marisings will

not ko ciactly 2llve, ant then you nave acded accldentel wuriianss

ca tun of the original ones?
. frazley. Thot ic right, yes, 3in

Ir. Eizenverg. Refurning for a moment to the oripinal narl-

D

ings, ac I vaderctond 1€, you have vorked with Tag Topls tnéin-

celves and the iwmpeessions the Cools fhemselves leave a8 osnozic

razicr. I have worked with potn. In other USIC3, in
coclmarving too%dﬁafks you examine not only Chne toof, bat vre rouis
tney prcauce.

n, miscnberg. L8 i vorklng with thcece ¢oolis, a3 I uvnder-

svenG your Cestluony, you have found tvhat the pozklings uwiiichr

tcol lecves, which the samne tool leaves, will
e .vrazicr, Thot ic {True, yes. Unen 1T is a gecropes o aw

imprescica froa its csurfoce, or sclicthing or that naturc._iv can
L2 YCeIy yvelally 1Gentifiecd. Bub if 3% i a Q2ill or Somathins

ma#urc:.
of 'c.....'cA uncre you have a teoring o:zcration, i'

1y ddentcliTied, buvt 1t occocionally cin be icentifict.,

- - ,-nf. - A
M0 many ouch crxanminations GO ¥ou thalhiz




a.nd f'anisn 4t off?

( hzT3
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couvrce of the use of the 4¢nol?

"A-n

#re Frazier. Yes, thoy chonge eIy »epidliy nnon 2 ‘b‘:}:‘i 2.0

sCIC arra p:-:f.;suz:'e applied to it con chanze the entise blad:
/

COCL TO ThC extent that vou could rob raentify a succesgion of

L | . by | .
ST, Loczuse of tae abrosion ¥ Che inculetion, Bul et gume
tocl, vied To marl a coft cteel or brass or CORE2I, CCLIG Laie

Ty

Larlt after rvanlk withovt cranging, ov enly 2 srall worticn of it

DL |

. .
wly change with each impression. -8a it ey gradually chonges eover

Iloe, Eisenberg, 1ow, 42 tho metal in the bolt £ ¢ 2 hard

Lir, Weazier, Vith reference 4o CORDEr 27 othar zofter meialse
=T i o cizel, lﬁmld nov 82y houw Lorc it eetwally ig,.
e Ziceounerg. What will the effcetc of tre mos-1 woEl Ly, il

DLIYT loee BZ upcna the tool which 4 uced Te {inizh it plf., e =
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v, Frazier, Tnhe tocl) uill gradunlly wear oud

k. Eisennerg.,  VWell, will ¢he tool leave Aiifencal izl
on the ¢nd of the bolt face frem one bolt 4o %Lhc Very next boli

- facc?

?- - l-' 3 - & 4 - » e s - :‘..'I
- et LA ‘- - /e o " - I = " N - F - - - 9,4
WOl CUC © vne Cuall cultings got underneain the cldne, Dotneon

cne Cool, and niclr the edre of %“he ©ool, cc thot the Lool wiild
Craelullliy chanze over a2 »naiod of Gico. Tre culting cdro e~ 4o
emount of change depents wpron the amtunt of wear, Lhe neat iaveived

L T S - N P - . - K . :
Gne was karanesg of Cho o.tel -- {he relative nard-ess of Lia

{2
t
{

- l'. r 1 HE S ' #1'-" /. . Py, "'--‘ - . - » iy -y
Iz, Bisenberg., Vil DO InTatalay chonme be nosieed G
variapnly in tuo coancoul o Lol v nan e
. - - o~ -
i, razicr, Lo, o
Y. - Ly " "". » . o *. v ca g PR B | N - q.. S - o
0. Blgenberg., S0l WL it s cnecis of fhe diflo- Fotet ol Ky}
®
‘ J-'_l -~y . i'-o. - " # - o -’ . S - " - - » ey
the o consecunltive boit Tozes oo crzy come fren the nmunvndoew~
TunCT 9
v w_ ---‘ ‘. ] -, e, mg e [ - .'l' - J__. - > -l— , - -
sl Lpazer., Ine zhivze, oo X ocoid, denends on Lh2 Do Sl

are wsinZ. IC dees not ciunve Lol wlace, because score belis zre
1.2aC ©f o wery s fu pmevil, end viey uill not necessariiv chown
Lachining Loo’ ¢0 that cxztert.

I'r. Ticenmberg. But the wmarkings, you c2id, would be dif:
¢nt on Tlo coazeeutive bolt faces®

o7 Qeozlicr, (o, ﬁcs.

[ T

] 4.' ) . -' f‘ A 3 J«- f f— ."-“ > - - . * .l_
“u. Lrtoekberp, hrd LT the tool At vk LA,




there quring Cie nachining oneration.
tr, Risenberg. Coulda you desciyine that?
ML XNGZIeT.  POoN Avintance, as the blade of o nililiinr nichiine

,- Pr - -'.- a > - - - - ™
crovela aound a surface. 1T tokez offf acetnally o vzt - 4% 44
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1L & viect o mztal «-= 4T scroros o 10010 ohenl amee—— i

not ac X I
the forn of a duct -~ or 2 verv £ing pouder or enin ~- thof ==
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lenavaes a cercain patvtern of mavlcs--that elan
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Loy kzZve & aozin of thcoe c¢dges on 4ts cunface., and each ong tors:
2 11T¢le wiore. Gracunlly yvou wear The metal coun, vou toor iv

cut actvually until you axe at the vroner depih. Thosc 1itslc
pleces of metal, as they are traveling around
the face of the bolit -~ unless they ave vaahed ayoy. So t“:.‘f};w
Ry n2ve accldenval w2wris feon Thot source, just in thie Neoehin-
ing eneration,

Mouw, there arce ¢wc vmninof wxlem produccd in a cutiing oiozyre.
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