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Depurtiment, Theso fucilitios wore conveniently located to the National
Archives and the select committes’s ollices, and were made available
by P'oliee Chief Maurice J, Cullinane and Firearms Section Supervisor
George R. Wilson.

(31) The punel members met initially on August 24, 1977, with the
committes and the technicn] assistant from the Metropolitan Police
Depurtment’s  Firenrms Luboratory. At that time, the following
exanination procedures were adopted :

(52) Each panel member would independently examine and com-
paro under a microscope the bullet recovered from Dr. King, the
cartridge case found in the rifle, the bullets and cartridges test-fired
by the panel (see below) and the bullets and cartridge cases received
from the FBI and listed as having been fired in the rifle,

(53) The panel would jointly eonduct microscopical, chemical and
visual examinations of all other evidence, as well as of the rifle, bul-
lets and cartridges test-fired in it (see beiuw). Each examiner would
keep individual worksheoets and notes.

(54)  Among the specific tests to be conducted were:

(55) ~Comparison of the bullets test-fired b the panel from the rifle
(sea below), and with bullets received from the FBI and listed as hav-
ing been fired from the rifle,

(56)  Compurison of the cartridge case found in the rifle with car-
tridge cuses test-fired by the panel in the rifle, and with cartridge cases
received from the FIBI and listed as having been fired in the rifle.

(57)  Comparison of the exterior of the rifle with an impression in
tho surfuce of the windowsill,

(58)  Before discussing his findings with other panel members, each
oxnminer would submit his individual notes and worksheets and a final
report to the technien] nssistant.

(59)  On completion of the individual examinations, the panel would
meet to discuss the findings of each member, reexamine the evidence
A necessary, und then prepare a final, joint report, to be submitted to
the select committe,

(60) Members wpuld not be shown the results of the earlier FBI
tests. The FBI reports were, however, to be reviewed by the technical
assistant.

(61)  After considering the results of the FBI's neutron activation
winlysis, the committes decided not to conduct further examina-
tions of this type. Because the elemental composition of the five Peters
artridie box commercinl-ty mqmmﬁe%mm

_ SIS O comp 1 the bullet Tecovered from Dr.
Kings’ body.

(62) ~ As noted, the panel was to conduct. visual and microscopical
examinations, s necessary, on each item of evidence, A summary of
genoral prineiples follows:

(63) A eartridge, or round of ammunition, consists of a cartridge
case, primer, powder, and bullet. The primer contains a. detonable
mixhiure and fits into the base of the cartridge case, which contains
powder. The bullet, constructed of lead or a lead core encased in a
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stronger melnl jacket, fits into the meuth of the cartridge case. A
bullet. is fived by placing the envtridge in (he chamber of the firenrm.
The cartridge Duse rests agninst n solid siupport, enlled u breceh or
bolt Tuee. When the trigger is pulled, the firing pin strikes the primer,
miting the detonable mixture, which in turn ignites the powder in
the enrtridge ense. The combustion propels the bullet through the
harrel,

(64) The bore (inside of the barrel) of modern firearms is rifled
with spiral grooves'in it to give bullets fired threagh it o spinning
motion for flight stability. The raised portions between the grooves
arve enlled Tunds, The number, width and direetion of twist of the lunds
and grooves are ealled the class characteristics of a barrel.

(65)  Inaddition to the cluss eharacteristics, the components of every
firenem, such us the barrel, firingpin and breeeh face, bear distinctive
microscopie charneteristios. While the eluss characteristics are com-
mon to all firearms of a given model and manufacture, an individual
firentin’s microscopic characteristies differ from all other firearms, re-
gurdless of model or manufacture, These distinctive markings, usually
referred to as individual identifying characteristics, are produced
initially by the manufucturing tools, which change microsco pically
during operation and vary from one firearm to another. Further in-
dividual wlentifying characteristies may be produced as the firearm
is used, during its disuse, und as a consequence of maintenance or the
lnck of it.

(66) When a firearm is discharged, the individual identifying
churncteristics of its burrel, s well s its cluss characteristics, nre en-
graved on the benring surface of the bullet. The individual identifying
churacteristies of the firingpin and breech or bolt face aro impressed
on Lhe buse or primer of the cartridge case at the time of firing,

(6T) Using I Comparison miscroscope, an expert can compare the
markings with those produced on a similar cartridge test-fired in the
sutie firenrm, If the patterns of the microscopic markings arve suffi-
ciently similar, it can be coneluded that both cartridge cases were fired
in the same fircarm,

(68) Microscopical examination of other firearm components and
the markings they produce may ulso demonstrate such things as
whether u cartridge was ever loaded into a particular firenrm or was
loaded into a firearm more than onee. It is also possible, through com-
parative miscroscopieal examinations, to determine whether two
bullets were fired from. the same firearm.

(69) The committee obtained the firearms evidence from the
Criminal Court of Shelby County, Tenn., on March 11, 1977 ; the au-
topsy photographs came from the office of the Shelby County medical
examiner. All items of evidence were inventoried before and after
being transferred to and from the police laboratory in Washington in
August and September. Deputy Clerk of the Criminal Court of Shelby
County, Charles Koster, came to Washington on August 24, 1977, to
overseo the transfer of the firearms evidence to the police laboratory
and to review security precautions generally. The evidence was se-
cured in a safe in the laboratory; a log was maintained to record when
the evidence was removed for examination.

(70) The bullets and cartridge cases test-fired b FBI from the
rifle were obteined for the committeml_sgjﬁ%mr%ort-
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(71) The examinations were conducted August 24 to 27 and Septem-
ber 23 to 27, 1078. The following equipment was used :

(72) Two American Optical forensic comparison microscopes,
model K1453, serial Nos. 328 and 277, with fluorescent and in-
candescent lighting, fiber optics, phobgﬁmphic unit, and 10X e);—
pieces and objectives. One had a combined magnification of 12X, 20X,
and 40X, the other of 20X, 40X, and 80X.

(73) American Optical low-power binocular microscope with zoom
lens of 0.7- to 3-power eyepieces.

74; EPOT “Electromik8” measuring projector, model MP8.

75) Mico model 5100 balance, with a 1,000-grain capacity.

76; Slocomb “Speedmike” direct readout micrometer.

77) Brown and ghnrpa stage micrometer for air gap measuring.

78) Marshall’s reagent (Griess test),

) Sodium rhodizonate reagent.

80) Horizontal water recovery tank.

81) Horizontal cotton waste recovery box.

82) .30-08 Springfield caliber, 150-grain, soft-point, jacketed
cartridges of Remington-Peters manufacture, index 3033, Those
cartridges test fired by the panel were designated panel T-1 to T-12.
No designation was made for the unfired cartridges which the panel
loaded and unloaded in the rifle.

(83) This ammunition was supplied from the police department’s
stock. It was similar to the exprmged cartri(ife case found in the Q-2
rifle and to the five commercial-type cartri ges found in the Peters
cartridge box.

(84) The panel conducted 12 test firings of the rifle using the .30-08
Springfield caliber cartridges, The first test shots were fired into a
water recovery tank. This resulted in excessive expansion of the bullets’
noso portion. Subsequent shots were fired into a horizontal cotton waste
recovery box, which left the bullets more intact. All test-fired bullets
and cartridge cases were used for comparison.

(85) Additional .30-06 Springfield ealiber cartridges were used, un-
fired, for loading and unloading in the rifle to obtain class and individ-
ual identifying characteristics produced in that process.

(86) At the time of the panel’s examination, the telescopic sight
mounted on the rifle was set at “3X.” An FBI report dated April 17,
1968, noted that the sight was set at “644X” when the laboratory re-
ceived the rifle the day after the assassination.(78) The laboratory had
test fired the rifle, as received, on April 5, 1968, to determine its ac-
curacy using the sight. Groups of three shots were fired at 205 feet,
the distance from which Dr. King was believed td have been shot, Ac-
cording to its report dated April 14, 1968, “the center of the groups was
approximately 3 inches to the right and only slightly below the line of
um."(74) The report noted that the sight could have become mis-
aligned when the rifle was abandoned or during subsequent handling
before the FBI Inboratory received it, and that this could have cause
the distortion found in the tests. For this reason, the panel decided not
totest the rifle for accuracy using the telescopic gight.

42-636 0 - 79 - 5




(87) The panel’s examination required a total of 267 man-hours, The
panel submitted o final joint report of its findings on October 28, 1977.
Fvidence examined ‘ v

}88) The evidence examined was:

89) Exhibit QL '—One two-piece gold, brown, and black box, la-
beled “Browning Mauser,” found along with other evidence at Canipe’s
Anmnsement Co.* (See figure 1,) )

(02)  Fxhibit Q2—One .30-08 Springfield caliber pump-action rifle,
Remington Gamemaster model 760, serial No, 461476, found at Canipe’s
Amusement Co. Attached s a Redfield 2X to 7X variable telescopic
sight,ﬁicriul No. A173560, and a Weaver sight mount.! (See figs. 2A
nnd 2B.)

(96)  Lohibit @3.—O0One expended commercial-type .30-06 Springfield
culiber cartridge case of Remington-Peters munufacture, found in the
Q2 rifle. (See figs. 3A and 3B.)

(07)  FEohibit Q4-Q12—Q4—QB—Component parts of the five com-
mereial-type .30-06 Springfield caliber cartridges of Remington-Peters
manufucture, with 150-grain, jucketed, pointed soft-point bullets,
found at. Cnipe’s Amusement Co. in the Peters cartridge box. (See
fig. 4A.) Q0-Q12—Tour military-type .30-08 Springfield caliber car-
tridges of Remington Arms Co. manufacture, with full metal-jacketed
bullets, found at Canipes Amusement Co. in the Peters cartridge box.
(See figs. 4B and 4C. Cartridge box—One Peters .30-08 Springfield
caliber cartridge box, found at Canipes Amusement Co. (See fig. 4 n.)
(DB)  Kahibit (64 —Three fragments* from the damaged jacketed
bullet removed from Dr. King. They were: (1) the base portion of the
bullet jacket, weighing 30.9 grains; (2) a jacket fr ent weighing
6.7 gruins; (3) a portion 0? the lead core material, weighing 26.8
grains. The combined total weight was 64.4 grains. (See fig. 5.)

(99) Faxhibit Q71—A piece of wooden board with a tag marked,
“part of windowsill from window of bathroom on east side of apart-
ment house, second floor (north wing), over 418-492214 South Main
Street, Memphis, Tenn.” Tt was about 318§ inches long, 5 inches wide
and 1 inch thick, highly weathered, with a considerable quantity of
white paint on one edge. Tt had a shallow, elongated indentation about

'The “Q" numbers were designated by the FBI,

"The panel found it to be In poor condition, held together with masking,
tranaparent, nnd orange tape, It was wrapped In white twine, with a tag marked
“Jnmes Earl Ray State No. 3085 and 3487." This box was originally intended as
a shipping container for a Browning brand rifie.,

"The panel fonnd the rifle to be in good operating condition. The trigger pull
wias mensnred nt 4% pounds, well within the manufacturer's specifications of 3%
to 0% pomnds, The magnzine wna a detachable hox-typs with a four-eartridge
ctpacity. The hnerel was rifled wiith six lands and slx grooves, right twist,

An exnminntlon of the rifle barrel revealed a resldue In the hore which the
panel belleved should be removed prior to test firlng. This was done with a dry
cloth patch pushed through the barrel, L

A red-colored substance was found on the front of and Inside the magazine
where the operating rod screws Into the recelver, Pursuant to the panel's request,
the Remington Arms Co. identified it for the record as most probably “Loktite,”
n red-colored cement used by the Remington Arms Co. to secure certain threaded
connections. (15) T e

“The bullet was recovered intact from Dr. King's body. As a result of subse-
nquent handling, the bullet has since fragmented into three pleces,
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(101)  Eaxhibit (76.—One white, men’s long-sleeved button-down
shirt by Avrow and n pill box containing a small picce of cloth re-
moved From the shirt by the FBI for analysis. (See figs. TA and 7B.)
(102)  Fwhibit @77.—One gold, brown and black neektie by Super-
lnine and n pill box containing two small pieces of cloth removed from
the tie by the I for nnnlysis. (See fig. 8. ) .

(108)  Fahibit Q78.—Omne binek suit coat by Petrocelli und a pill box
contnining n small piece of cloth removed from the cout, by the FBI for
analysis. (See ﬁ?;. 9.)

(104)  FRI laboratory test-fired cartridges.—VFour deformed com-
mereinl-typo 30-00 Springfield caliber jacketed softpoint bullets of
Remington-Peters manufacture and two .80-06 Springfield caliber
cartridge cases, all fired in the rifle by the FBL )
(105)  Autopsy photographs.—Autopsy photographs of Dr. King.

FINDINGB AND CONCLUBIONS OF THE FIREARMB PANEL

(1068) The findings and conclusions were prepared by staff of the
House Select Committee on Assassinations based on material submitted
by the panel members. The panel has read and accepts those findings
ind conclusions.
Was the Q64 bullet fired from the Q2 rifie?
(107) The Q64 bullet had been substantially distorted and generally
damaged beenuse of impact and penetration into Dr. King, Wiping
effects from penetration were also noted. (See fig. 10.) Of the three
Q64 bullet fragments (fig. 5), the panel found that only the base por-
tion of the jacket s}mwcg class characteristics, which consisted of six
grooves nnd six lands, right twist.
(108) Euach punel member made a total of 81 comparisons between
the Q64 bullet, the four bullets previously test-fired by the ¥BI, and
the 12 bullets test-fired by the panel in d‘;e Q2 rifle, With respect to
cluss characteristics, all members found correspondence among all
bullets. (See fig. 11.) On the other hand, with respect to individual
identifying characteristics, no significant correspondence was found
between the Q64 bullet and the test bullets; conversely, no gross dif-
ferences wers found. The panel was unable positively to identify or
climinate the Q64 bullet as having been fired from the Q2 rifle.
(109) The panel noted that it is not unusual that a bullet cannot be
positively identified with e particular rifle, This can result from one
or more factors:
—Damage to the bullet; -
—Variations in the hardness of the bullet's mnetal;
—Variations in gas pressures created during firing from one car.—_{‘z
tridge to another; e
—Natural variations caused by the intense heat and friction result-
Lng from the high veloeity of the bullet as it is driven through the
arrel.
(110) When the bullets test-fired by the FBI and the panel in the
Q2 rifle were compared microscopically, the panel found so much vari-
tion among the individual identifying characteristics that most could
not be identified with each other.




(111) The panel concluded that the Q2 rifle inconsistently engraves
individual identifying characteristics on successively fired bullets.

Was the Q8 cartridge case fired in the Q2 rifle?

(112)  The Q3 expended cartridge cnse was comparedd microscopically
with the two cartridige eases test-lived by the FBI and the 12 cartridge
cases test-fired bf’ the panel. The panel found correspondence among

tho individual identifying ehurncteristics produced by the firing pin
andd bolt face. (See figs. 12 (bolt face and extractor of the Q2 rifle), 13
(bolt face impressions), 14 (extractor impressions), 15 (chamber im-
pressions), 16 (boelt locking lugs of the Q2 rifle), and 17 (bolt locking
iug impressions) ). The punel concluded that the Q3 curtridge case was
fired in the Q2 rifle.

Was the Q3 cartridge case loaded into the Q€ rifie through the maga-

zine or directly into the chamber?

(113) The panel identified bolt drag marks (longitudinal striations)
on the (3 cartridge case (see fig. 17), similar to t.lmse(})ruduced experi-
mentally on the test-fired cartridge cases and unfired cartridges. The
relative position of bolt drag marks to the extractor marks (see fig. 12)
on the rim of the Q3 cartridge case, which wers engraved by the extrac-
tor and the bolt locking lugs (fig. 16) of the Q2 rifle, was also similar.

Iy the (3 carividge cave the same type and brand as the cases of the
Q4—Q8 or the Q9-Q12 r:ur.m'dgwag

(114) 'The headstamp on the base of the Q3 cartridge case (“R-P
30-06 SPRG” (see fig. 3B)) indicated to the panel that it is com-
mercial-type Remington-Peters ammunition—the same as the Q4-Q8
cartridges (see fig. 4A). The headstamps on the Q9-Q12 cartridges
(“R A 55" (see fig. 4C)) indicated to the panel that they were mili-
tary-type Remington Arms ammunition, unlike the Q3 and Q4-QB
cartridges.

I3 the Q64 bullet the same type and brand as the bullet portion of the
Q4—Q8 or the Q9-Q18 cariridges?
(115) The Q64 bullet and the bullet components of the Q4-QI2
cartridges are all 30 caliber. Examination of the bullet jacket and core
material of the (64 bullet revealed that the jacket was of the same
design and caliber and had cannelures similar to those of the bullet
components of the Q4-Q8 cartridges (fig. 4A). The Q64 and the Q4
Q8 bullet components are therefore the same type.
(116} There were differences in design between the Q64 and the full
metal-jacketed bullets londed into the QY-Q12 cartridges (fig. 4B).
The Q64 bullet is not the same type of bullet as those in the Q9-Q12
cartridges.
Are the Q64 bullet and the Q3 cartridge case components of the same
cariridge? )
(117) ‘The panel concluded that the Q3 cartridge case and the Q64
bullet had the same physical characteristics as the case and bullet
components of the Q4-QRB cartridges and that Q64 and Q3 could there-
fore be components of the same cartridge. However, the panel noted
that there is no scientific procedure available that ullows a fired bullet
to be related conclusively to an expended cartridge case.
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Were any of the Q4 1Y cartridyes cver loaded intv the vhamber or
wgggazine of the Q¥ vifle or wny other firearm ?

(114)  Visunl aned microseopienl oxumination of the cartridges by the
punel revenled no extractor, ejector or other marks to indicate that
they were ever londed in the mugnzine or chumber of the Q2 riflo
or any other frenrm,

(1193 The panel did find marks within the extractor grooves of the
(4-QR cartridges similar to those made by an inertia-type bullet
puller. Because the eartridges were originn?’ly recovered intact, the
punel assumed that the F13T laboratory had taken the cartridges apart
for its exnminntions.

(120)  The proel found noseries of marks nnd strintions in the ox-
tractor grooves, on the sides and across the buses of the QI-QI2 cur-
tridges that differed significantly from the marks and striations that
the Q2 rifle lenves, The panel conceluded that these curtridges once were
purt of a disintegrating machinegun link belt or were contained in an
eight-round clip of the type used with the Garand M1 rifle. (See
fig. 18.)

Did the QP rifle cause the indentation on the surface of the Q71
windowsill#
(121) The windowsill board was examined visually, microscopically
und chemieally, The sodium rhodizonate test for lead, conducted at a
point on (71 removed from the impression area, was positive, indi-
cating possible contamination from Fesd in the paint. The Griess test
for nitrites from gunpowder residues yielded negative results. The
punel deeided that notﬁ)l'mg of significant value would be obtained by
further testing.
(122)  Kvidence of class churacteristics (size and form) which could
indicnte the type of object making the indentation were likewise not
found.
(123)  The panel concluded that class and other characteristics were
insufficient either for identifying or eliminating the Q2 rifle with re-
speet to the identation. (See figs. 6A and 6B.)

Was the demage to Dr. King's ()76 shirt, Q77 necktie and Q78 suit coat
produced by a bullet, bullet fragments or something else?

(124) The Q76 shirt was visually, microscopically and chemically
cxamined (figs. TA and 7B). It has been cut across the left and right
front and on both sleeves. A small rectangular bit of material had been
removed from the back collar area, as well as two small rectangular
bits of material from the left cuff area. The collar button and part of
the riféhl. collar stay were-missing. The shirt was extensively blood-
stained.

(125) The shirt had u large, elongated hole of irregular shape in the
right point area of the collar, extending below, the collar line. Visual
and mieroscopical examination revealed no partially burned or un-
burned gunpowder in this area. The Griess test for nitrites indicated
no gunpowder residue. The sodium rhodizonate test for lead showed
lead particles at the perimeter of the hole in the right collar area,

{126) The Q77 tie was visually, microscopically and chemically ex-
amined (fig. 8). It was completely severed next to the right side of the
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lknot. A simmll bit of material had been eut from the rear of the neck
bund and (wo small bits fronuLhe inside lining.

(127)  Visual and microscopicnl exmmination revenled no unburned
or partindly burned gunpowder particles in the severed aren. The
(iriess test For nitrites was negantive. The sodium rhodizonate test for
lened was positive on the light-colored strand of lining protruding from
the seversd edge of the tie.

(128)  The Q78 suit coat was visunlly, mieroscopically and chemically
exumined (fig. 9). Tt had been ent on the right sleeve and across the
right chest. Small bits of materinl had been cut from the right upper
sleave nren and the inner lining. The cont was extensively bloodstained.
The upper right Inpel aven shows n series of irregular, tear-like holes
in the ouler Inyer of cloth. No penotration of the intorfacing of the
Inpel was noted,

(120)  Visunl nndd microseopicnl examination revenled no unburned or
purtindly burned gunpowder particles, The Griess test for nitrites was
negative, Sodinm rhodizonate testing revealed several areas with lead
particles nround the damaged right lapel area.

(130} Based on the visual, microscopical and chemical examinations
of the clothing, the examination of the autopsy photographs of Dr.
[ing, and considering the relative position of the parments when worn
in the usual manner, the panel concluded that all damage to the Q76
shirt, QTT necktio and QT8 jacket was consistent with the damage that
would be enused by a high veloeity bullet which fragmented on impact,
and by the resultant secondary missiles such us bone and teeth frag-
ments, The absenee of gunpowder residues indicates that a firearm was
not discharged in close proximity to the garments.

Swummary of the findings

(131)  very effort was made by the firearms panel to identify or
eliminate the Q64 bullet as having been fired from the Q2 rifle. The
panel conducted numerous mieroscopical comparisons among bullets
test-fired from the Q2 rifle by the panel and by the FBI. Not only
could the Q64 bullet not be identified or eliminated through compari-
sons with test-fired hullets, but the test-fired bullets could not, in o ma-
jority of cases, be identified with one another, although they are known
to have been fired from the same rifle,

(132) The pane] found that the Q2 rifle, when the type of high veloc-
ity ammunition that was recovered in this case was used, did not pro-
duce similar individual identifying characteristics with any degree of
consistency on bullets fired through it. Because of this situation, the
panel could not identify or eliminate the Q64 bullet as having been
fired from the Q2 rifie.

(133) ‘The panel was able to determine, based on visual and micro-
seopieal examination, that the Q64 bullet is of the same type as the
bullet portions of the Q4-Q8 cartridges. Thus, Q64 is the deformed
bullet portion of a commercial-type .30-08 Springfield caliber car-
tridge of Remington-Peters manufacture and is unlike the bullet por-
tions of the Q9-Q12 Remington Arms cartridges, which are military-
type.

({34 The panel determined that the Q3 cartridge case was fired in
the Q2 riflo and had most probably been loaded into that rifle through
the magazine rather than directly into the chamber. Further, the Q4
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Q12 eartridges possess no marks indicating that they had ever been
londed into the magazine of, or chambered 1, the Q2 rifle or any rifle.
The QI-Q12 cartridges do possess marks indicating that they may have
Iwen Jonded into disintegrating-type machinegun link belts or an eight-
round clip for the M1 Garand rifle,

(135) he panel finds that the Q64 bullet, the Q3 cartridge case and
the Q4-Q8 eartridges are consistent in type with ammunition which
would normally be contnined in the 20-round Peters cartrid e box.
There is, however, no method of conclusively determining whether the
curtridge case and the Q64 bullet were packaged by the manufacturer
n the same box us the Q48 cartridges,

(136)  Spectrographic and neutron activation analysis by the FBI
of the Q84 bullet and the bullet portions of the Q4-Q8 cartridges con-
dueted for purposes of elemental comparison, were inconclusive be-
enise of variation among the bullet portions of the Q4-Q8 cnrtridges.
(137) The panel found that the damage to the collar of the Q76 shirt,
the QT7 necktie and the QT8 jacket is consistent with the damage caused
by a high-velocity bullet fragmentation on impact and the resulting
secondary missiles such as bone and teeth fragments. Chemical analysis
revealed particles of lead throughout the damaged area of the cloth-
iz, but no gunpowder residue,

(138) The panel found no o

haracteristic markings within the im-
pression aren of the Q71 windowsill which would either identify or
dliminate the Q2 rifle as having been the cause. Chemical analysis for
the presenee of fond was performed on the windowsill, but the tests
sere negated by the lead-based paint in the impression area. Chemical
anlysis for the presence of gunpowder residue was performed, with

tegntive results, The panel noted that these findings did not eliminate
the \mssubili!._v that a rifle was discharged at a point above or nearby
wintlowsill,

(190) ‘The results of the panel’s microscopical exmmination of the
QIi-Q78 elothing and the Q71 windowsill essentially correspond with

those of the TRI, Thero is, however, no indieation that the FBI had
performed uny chemical analysis of the Q71 windowsill,




