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academic qualifications [of expert],
302

accidental death, 195, 196,
289, 290

accidental discharges, 195, 196,
198–2

testing for, 203–4
accreditation of experts, 297, 302
AccuTec ammunition, 96
ACP see Automatic Colt Pistol
additives [in nitro propellants], 104,

105, 106
AEGs see automatic electric guns
AFTE see Association of Firearms

and Toolmark Examiners
air gun darts, 25, 29, 30
air gun pellets, 28–9
penetration of glass
by, 217–18

converting, 44–5
injuries, 30–1
legislation, 30, 45, 361–6
penetration potential of
ammunition, 30

types, 25–7
airsoft guns, 27, 364
AIT see average incapacitation time
AK47 assault rifle, 16, 278
Alcohol, Tobacco and Firearms

(ATF) Bureau, 43, 158, 159
ammunition
abbreviations for configurations,
317–21

bar-coded, 286–7

base configurations, 85
bullet types, 81–6
calibres, 71–2, 73
cartridge cases, 48, 67, 68,
70–3

colour coding, 68, 69, 90–1
components, 67–79
dating of, 107
gunshot residues, 267–8
handguns, 72–3, 355–6
headstamps, 87–90
historical development, 63–6
home-made, 48–50
identification from GSR
composition, 2665–6

lubrication, 85–6
nomenclature, 71–3
non-toxic, 93–6, 97–100, 321
penetration potential, 30, 76, 99,
137–9

primer caps, 65, 67, 69–70
propellants, 49, 63, 67, 68,
101–8

rifles, 72–3, 357–61
shotguns, 68, 73–9
types, 68–9
see also bullets; cartridges; shot;
shotgun slugs

antimony, detection of, 237,
258, 259

antimony compounds, 268
antimony sulphide, 111,

112, 268
‘antique’ weapons, 4, 10, 51–4

anvils [in centre fire ammunition],
69, 70

assault rifles, 16
Association of Firearms and

Toolmark Examiners (AFTE)
identification criteria, 162, 183,
185–6

qualifications, 302
Theory of Identification, 177, 185,
187

Astra designs, 9, 12
ATF see Alcohol, Tobacco and

Firearms
atomic absorption spectroscopy,

259
Australia
home-made weapons, 47
legislation, 53, 361

automated ballistics identification
systems, 158–9

Automatic Colt Pistol (ACP)
ammunition, 7, 12, 23, 72, 148,
212, 221, 317

automatic electric guns (AEGs), 27,
28

automatic pistols, 9
average incapacitation time

(AIT), 148

ball burnishing, 39
ballistic gelatine, 146
ballistic inserts [in body armour],

151
ballistic nylon, 150
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BallistiClean ammunition, 95
ballistics, 115–52
cross-examination questions, 303
external, 115–16, 123–35, 303
internal, 115, 117–21, 303
terminal, 115, 116, 137–52, 303

Balthazard, Victor, 154–5
bar codes [serial numbers], 285,

286–7
barium, detection of, 236, 237, 258,

259
barium compounds, 268
barium nitrate, 110, 111, 268
barrel(s)
bar codes inside, 286
choke, 75, 243–5
length, 226, 228, 245–6
lift, 117, 119–20
pressure, 120, 121
shortened [sawn off], 118–19,
138, 163–4, 242, 245

base configurations, 85
baton rounds, 79
battery cup primers, 70
bean bag ammunition, 79
Beaumont designs, 6
Belgian proof marks, 59
belted case cartridges, 71
bent-and-sear mechanisms, 20–2,

198–9
Berdan primers, 65, 69
Bergmann pistols, 7
binocular comparison

microscopes, 156
black powder propellants, 5, 37, 41,

63, 72, 101, 102–3
compared with nitro
propellants, 106–7

modern alternatives, 103
blackening [in range-of-firing

estimations], 230
blank ammunition, 68, 83
blank-firing guns, conversion of, 45,

231–2
blood lead levels, 93
bloodstained clothing, range-of-

firing estimations, 225, 226,
237–8

Blount ammunition, 94, 95
blow forward action [in self-loading

rifles], 14
blowback action, 12, 15, 23

boat-tailed bullets, 85, 317
body armour, 149–2
bolt action rifles, 13
Borchadt designs, 7
bore size, 73
bottle-necked cartridges, 70, 71
Boxer primers, 65, 69, 70
Brazil, air weapon legislation, 361
breaching ammunition, 78
breech face markings, 155, 165, 297
Brenneke shotgun slugs, 74, 75
British Forensic Science Society,

qualifications, 302
British proof marks, 57–8
broach rifling, 39–40
Brocock Air Cartridge System,

44–5
Browning ammunition, 23
Browning designs, 7, 12, 18
Brunswick rifles, 35
BRV see bullet-resistant jackets/vests
buckshot, penetration potential,

76–7
bullet-resistant glass, 216
penetration of, 218

bullet-resistant jackets/vests
(BRV), 149–2

standards, 151–2
bullet(s)
abbreviations, 317–21
ballistic coefficients, 125–6
base configurations, 85
definition, 67, 68
deflection by glass, 221–3
drop, 125, 132
flight noise, 18
lubrication, 85–6
materials, 81–3, 93–6, 168–9
maximum altitudes, 130–1
maximum range, 126, 127
penetration capabilities, 138–9
penetration of glass, 217–20
performance tests, 145–9
precession, 144
progression, 179
recovery methods, 178–80
sectional densities, 125
shape factors, 147
terminal velocity, 131–2
type determined from entry hole,
207–8

types, 81–6

wipe marks, 205–6, 231–3
yaw, 133–4, 141, 144, 179
see also entry holes; exit holes

button rifling, 40

calibre
ammunition, 71–2, 73
determination from entry

hole, 205–8, 218, 220
determination from X-ray

photography, 250–4
Canada, legislation, 52–3, 361–2
carbon dioxide (CO2) powered

guns, 27
cartridge cases, 48, 67, 68, 70–3
class characteristics, 165
individual characteristics, 165–6,

167
types, 70–1

cartridges
calibre nomenclature, 71–2
case capacity, 118
handguns [listed], 355–6
introduction dates [by

calibre], 341–3
rifles [listed], 357–8
types, 68–9

caseless ammunition, 5, 68
centre fire ammunition, 5, 6, 65, 68,

69, 266
centre fire system, 5
certification tests, 278, 297, 298
chain of custody, 309–11
chamber throats, 167, 168
chemical tests, range-of-firing

estimations, 235–7
Chinese ammunition, 96, 168, 270,

272
identifying features, 89, 90

Chinese assault rifles, 16, 17
choke [of shotgun barrel], 75,

243–5
CIP see Permanent International

Commission
clandestine ammunition, 89–90
class characteristics, 37–8, 161, 162
clay pigeon shooting cartridges, 74
Clean-Fire ammunition, 95
CMS see consecutive matching stria
cock [in flintlock], 1
colour coding [of ammunition], 68,

69, 90–1
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Colt designs, 6, 7, 10, 11, 12, 279, 280
commercial ammunition,

headstamps, 88
comparison microscopy
basic concepts, 173–81
binocular, 156
control samples, 177–8
cross-examination questions,
180–1, 303–6

early use, 155–6
illumination, 157, 175–7
magnification, 304
photography, 157

consecutive matching stria (CMS),
162, 175, 177, 183–6

mathematical proof, 189–91
contact wounds, 141–2, 227–8, 229
control samples
comparison microscopy, 177–8,
180–1

gunshot residues, 235, 262, 297,
306, 307

conversion tables, 349–50
copper-coated ammunition, 82, 100
Cordite, 104, 107
Corning gunpowder, 102
cotton wool earplugs, 354
critical angles
barrel elevation [for maximum
range], 126

ricochet, 210
Crocell, 180
cross-examination questions
background questions, 303
comparison microscopy, 180–1,
303–6

gun handling tests/Ferrozine
test, 283, 308

gunshot residues, 306–7
crowning [of muzzles], 167, 168
cupfire ammunition, 64
custody chain, 309–11
cylinder stop, 22, 23
cylinder stop notch, 22, 23
Cyprus, air weapon legislation, 362
Czech Republic, air weapon

legislation, 362–3

Danao City manufacture, 47
Dando, Jill, 271–2
darkfield microscopy, 177
dating of ammunition, 107

Daubert standard, 173–4, 313–15
admissibility of new scientific
techniques, 174, 314

legal challenges based on, 174,
298–9, 313–14

Daws centre fire system, 5
DDNP see diazodinitrophenol
Dean-Adams designs, 6
death rates, 291–2
deceased person
Ferrozine test, 280
gunshot residues, 263

decibels, 352
definitive proof, 56
delayed blowback action, 12, 15
delayed incapacitation, 292
Delta Frangible Ammunition (DFA),

95
denier [of fibres], 150
Denmark, air weapon legislation, 363
dermal nitrate test, 237, 258
DFA see Delta Frangible

Ammunition
‘Diablo type ammunition, 28, 363
diazodinitrophenol (DDNP),

95, 111
dilatant (shear thickening)

materials, 150
disconnector [in self-loading pistol],

12
Disintegrator bullets, 95
double action revolvers, 10, 20,

21–2
double barrelled shotguns, 14, 15
wounds caused by, 142

double based propellants, 104, 230
double-blind tests, 298
double set triggers, 198
‘dragon’s breath’, 79
Dreys designs, 12
Dreyse needle fire rifles, 4–5,

64, 110
drift [of bullets], 133, 145
Drilling [shotgun/rifle combination],

15
‘dry firing’, 69, 295
dum dum bullets, 84
dummy cartridges, 69
dust shot, 73, 243

earmuffs, 353
earplugs, 353

EDX see energy dispersive X-ray
analyser

electric ignition mechanism, 198
electrochemical machining

[for rifling], 41
electronic triggers, 198
electroplated ammunition, 82
empirical testing, 173–4,

313
energy dispersive X-ray (EDX)

analyser, 109, 111, 235, 255,
259–60

Enfield designs, 6
entry holes
ballistics, 139, 140, 141, 142
forensic firearms examination,
205–8, 227

environmental contaminants
firing ranges, 82, 93, 111
in gunshot residues, 255, 258, 259,
267, 272–3, 306

see also lead contamination
exit holes/wounds, 139, 140, 141,

142
expandable foam plugs, 353
admissibility of testimony, 173,
298–9, 313

qualifying, 1, 33, 302
role in court, 193

exploding bullets, 83
Express cartridges, 72, 318
external ballistics, 115–16,

123–35
ballistic coefficients, 125–6
bullet drop, 125, 132
critical angle of barrel elevation,
126

cross-examination questions, 303

fabrics, bullet holes in, 206
falsification of evidence, 260, 273,

289, 296
FBI see Federal Bureau of

Investigation
FDR (firearms discharge residues)

see gunshot residues
Federal Bureau of Investigation

(FBI), 158, 159
Federal Cartridge Company

ammunition, 95, 99, 111, 317,
318, 319

ferret [tear gas] rounds, 79
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Ferrozine test, 278
cross-examination questions, 283,
308

interfering metals, 278, 308
methodology of use, 279–3

fibreglass wool earplugs, 353–4
Finland, legislation, 53, 363
firearms
definition, 25, 30, 137
history, 1–8, 335–9

firearms discharge residues (FDR),
225, 256

see also gunshot residues
firing pin marks, 160, 161, 165
firing pins, 161, 165
breakage of, 203
in home-made weapons, 44
serial numbers on, 285–6

flameless atomic absorption
spectroscopy, 259

flamethrower, 79
flare cartridges, 69
flash hiders, 18–19
flash pans, 1, 2
flat-nosed bullets, 83, 84
flechettes, 84
flinching, 120
flintlock ignition system, 1–3
Flobert designs, 4, 10, 94
fluorescent strip lights, 176
flyers (in shotgun patterns), 241,

244, 245
forensic firearms identification
binocular comparison microscopy,
156

breech face markings, 155
comparison microscopy, 155–6
historical development,
153–60

photomicrography, 154–5
Forensic Technology Inc. (FTI),

ballistics identification
system, 158–9

form factors, 125, 126
Forsyth Scent Bottle priming

system, 3, 110
Foster shotgun slugs, 74, 75–6, 77
frangible ammunition, 78, 94–6,

318
free recoil velocity, 18
frequency [of sound], 351–2
frizzen [in flintlock], 1

FTI see Forensic Technology Inc.
fuel components [in primers], 112

gain twist rifling, 37
gas checks, 82, 169
gas chromatography, 258
gas spring weapons, 26
gelatine tests, 76, 99, 146, 148
German ammunition,

headstamps, 89
Germany, air weapon

legislation, 363
glass
deflection of bullets, 221–3
deviation of missiles after
penetration, 217

penetration of, 217–22
types and substitutes, 215–17

Glazer ammunition, 94, 317
Glock designs, 9
‘golden bullets’, 82
Greener ammunition, 35
Greenhill formula, 36
Greiss test, 237, 258
grenade dischargers, 19
grenade launcher cartridges, 69
grooves (rifling), 33, 34
gun handling tests, 277–83
cross-examination questions, 283,
308

historical development, 278
methodology, 279–83

gun marks, 345–7
gunshot residues (GSR)
ammunition identification,
265–6

components, 256, 257–9
conservation of particles,
263–4

contaminants, 255, 258, 259, 267,
272–3, 307

cross-examination
questions, 306–7

distribution of particles, 256–7,
264, 274

extending period for particle
recovery, 269

faking of results, 260, 273, 289
formation of, 256
identification, 257–9
indicative particles, 236, 264, 265,
272, 274, 307

inorganic/metallic
components, 258–9

interpretation of results, 264–6,
272–3, 274

minimum requirements for
positive result, 265, 271–2, 307

organic components, 257–8
precautions when sampling, 263,

306, 307
reasons for collection and

analysis, 274
retention of particles, 263, 269
sample collection, 260–2, 269,

307
SEM-EDX analysis, 109, 111,

235, 255, 259–60
size of particles, 255, 256, 260,

263, 273, 296
spherical particles, 256, 260, 273,

296
storage of samples, 273–4

gutter wounds, 35, 36
Gyrojets [bullets], 5

‘hair trigger’, 21, 198
half cock safety position, 2, 21,

200–1
hammer block safety

mechanism, 22–3
hammer rifling, 40
hand-and-ratchet mechanism, 22, 23
handcuffs, GSR contamination

by, 262, 307
handguns
ammunition, 70–3, 355–6
see also pistols; revolvers

Harrison and Gillroy reagent/
test, 237, 258

Hatton rounds, 78
headstamps [on ammunition], 87–90
hearing loss, 351–4
hearing protectors, 353–4
for extreme conditions, 354

heavy machine guns, 16
heeled bullets, 85
high-pressure liquid

chromatography, 258
high-velocity missiles, 72, 82,

84, 96
ballistics, 140
ricochet analysis, 210, 211, 213

hinged frame revolvers, 6, 11
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history
air weapons, 25
ammunition, 63–6
firearms, 1–8, 335–9
forensic firearms identification,
153–60

gun handling tests, 278
rifling, 34–5

Holland&Holland ammunition, 318
hollow point bullets, 84
penetration of glass by, 218, 219,
220

ricochet analysis, 211, 212
wounds caused by, 140–1, 206

home-made ammunition, 48–50
home-made sub-machine guns, 47–8
home-madeweapons, 46–8, 270, 271
homicide rates, 291–2
Hong Kong, air weapon

legislation, 363
hook cutter rifling, 39
Hornady designs, 320, 321
Hunter’s formula, 147
8-hydroxyquinoline reagent, 278

IBIS see Integrated Ballistic
Identification System

identification, AFTE definition, 162,
185

improvised firearms, 43–4, 47–8
inadvertent discharge, 197, 201
incapacitation, 292
see also average incapacitation
time

inconclusive result, AFTE
definition, 162, 186

indicative GSR particles, 236, 264,
265, 272, 274, 307

individual characteristics, 161–2,
163, 165–6

eradication of, 163–4
infrared (IR) photography, 225, 226,

237–8
initiator explosives, 111
injuries, air weapons, 30–1
inside lubricated bullets, 85
instant incapacitation, 292
Integrated Ballistic Identification

System (IBIS), 159
internal ballistics, 115, 117–21
barrel/muzzle lift, 117, 119–20
barrel pressure, 120, 121

cartridge case capacity, 118
cross-examination questions, 303
internal pressure, 118
muzzle velocity, 121, 127–8
recoil, 119–20

IR see infrared
Israel, air weapon legislation, 364
Israeli ammunition, colour coding,

90
Italy, air weapon legislation, 363–4

jacketed bullets, 81–2, 85
Japan, air weapon legislation, 364
Japanese ammunition,

headstamps, 88
Japanese proof marks, 61
joules, 135
Journee’s formula, 126
judges, as ‘gatekeepers’ of scientific

evidence, 173, 174, 313
‘junk science’, 314

Kalashnikov assault rifle, 16
Kevlar fibres, 150
kinetic energy, 143, 144
‘King Arthur’s Round Table’, 251–3
Krupp designs, 41
KTW ammunition, 96, 168, 169

La Garde/Thompson [bullet
performance] tests, 146

Laboratory InformationManagement
System (LIMS), 310

laminated glass, 216
deflection of bullets, 221–3
penetration of, 218

Lancaster designs, 35, 42
lands (rifling), 33, 34
laser-etched serial numbers, 285–7
lead, detection of, 236, 237, 258, 259
lead alloys, 267
lead ammunition, 25, 28–9, 30, 73,

81–2, 97
alternative materials, 73, 83,
97–100

lead compounds, 267–8
lead contamination
firing ranges, 82, 93, 111
see also environmental
contamination

lead-free primers, 94, 95, 111–12
lead lapping, 38–9

lead poisoning, 93, 111
lead styphnate, 110, 111
leade [chamber throat], 167, 168
LED light sources for comparison

microscopes, 176
legal challenges to forensic firearms

evidence, 174, 298–9, 313–14
legislation
air weapons, 30, 45, 361–6
antique weapons, 51, 52–4
imitation firearms, 43

length units, conversion table, 349
Lesmok ammunition, 106, 107
light sources [for comparison

microscopy], 157, 175–7
LIMS see Laboratory Information

Management System
lipfire ammunition, 64
lock mechanisms, 197
faulty, 198–9

locked breech mechanism [in self-
loading weapons], 12, 13, 23–4

long recoil rifles, 13
Longbow frangible bullets, 95
luballoy ammunition, 82
lubrication, ammunition, 85–6
Luger designs, 7, 12
Lunge reagent, 237, 258

machine guns, 16
magazines [in self-loading pistols],

7, 12, 23
removal from exhibits, 295

magnesium smoking, 169–71
Magnum ammunition, 36, 72, 96,

127, 130, 139, 148, 149, 212,
266, 319

Magnum weapons, 48, 78, 107, 111,
207, 211

Makarov designs, 72
Malta, air weapon legislation, 364
manufacturing marks on

ammunition, 171, 178
Marshal test, 237, 258
Marshall list of one stop shots, 149
Mauser designs, 7, 9, 72
maximum altitudes of bullets, 130–1
maximum range of missiles, 126–30
mechanical noise, 18
mechanisms [of weapons], 19–24
mercury fulminate, 3, 80
metal, bullet holes in, 207
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metal fouling, 106
micro grooved barrels, 37
micro stria, 37
military ammunition, 83
headstamps, 88–9

Minie ammunition, 35
miquelets, 2
moderators [in nitro propellants],

104, 105
momentum, 135, 143, 144
multi-stroke pneumatic air guns,

26–7
multiple-shot suicides, 290, 292–3
muzzle attachments, 16–19
muzzle brakes/compensators, 18
muzzle counter weights, 19, 362
muzzle crowns, 167, 168
muzzle energy, 134–5
air weapons, 362, 363, 365

muzzle lift, 117, 119–20
muzzle velocities, 121, 127–8
air weapons, 26, 27, 361, 362

Nagant revolvers, 38
nail-driving cartridges, 69
NanoTag markings, 285–6
National Integrated Ballistic

Identification Network
(NIBIN), 159

NATO ammunition
colour coding, 91
standards, 113

NCNM primers see non-corrosive
non-mercuric primers

needle fire rifles, 4–5, 64, 110
negligent discharges, 195, 196, 203
Netherlands, air weapon

legislation, 364–5
neutron activation analysis, 259–60
New Zealand, air weapon

legislation, 365
Newton’s Third Law ofMotion, 119,

143
NIBIN see National Integrated

Ballistic Identification Network
nipple [in percussion system], 3
nitrites, detection of, 236–7
nitrocellulose-based propellants, 67,

68, 101, 104–7
burning rates, 107
compared with black
powder, 106–7

detection of, 236–7
moderation of, 104–6

noise levels, 352
reference levels, 353
various firearms, 352

non-corrosive non-mercuric
(NCNM) primers, 110–11

non-lead primers, 95, 111–13
range-of-firing estimations, 238–9

non-toxic bullets, 93–6, 321
forensic firearms examination,
168–71

non-toxic shot, 97–100
North Western Frontier weapons, 47
Norway, legislation, 53
nutation [of bullets], 144
Nyclad ammunition, 82, 168, 169

obturation, 4, 5, 70
OCI see Outstanding Crime Index
‘of proof’, meaning of term, 55
Olympic .380 blank firing revolver,

45
one-shot stops, Marshall list of, 149
one-way [bullet-resistant] glass, 217
optical fibre cables [light

sources], 176
outside lubricated bullets, 85, 86
Outstanding Crime Index (OCI),

158, 159
oval-bored rifling, 42
oxidisers, 95, 111

P14 rifles, 120
paintball guns, 27
Paltek guns, 47
paper bullets, 83
Parabellum ammunition, 7, 23, 72,

96, 113, 130, 139, 146, 148, 149,
220, 221, 266, 319

paradox rifling, 33
Paradox weapons, 75
paraffin test, 237, 258
‘Parkerised’ weapons, 279
PDT see Ferrozine reagent
peening [of shotgun barrel bore], 97
pellets, 68
size, 73–4

penetration potential, 137–9
air weapon ammunition, 30
shotgun ammunition, 76, 76–7, 99

percussion priming, 3, 110

Permanent International Commission
for Firearms Testing (CIP),
55–6

permanent [wound] cavities, 140
Philippines, air weapon

legislation, 365
Philippines-made weapons, 47
photography
gun handling tests, 279, 281–2
striation matching, 33, 157,

166–7, 180, 297, 298
X-ray examinations, 249–4

photomicrographs, 154–5, 297, 298,
303

pinfire system, 3–4, 64–5
pin-head method [for visualisation of

propellant particles], 238
pistols, 9–10, 11–12
ammunition, 70–3
historical development, 6–8
noise data, 352
range-of-firing estimations,

227–30
revolving see revolvers
self-loading, 6–8, 9, 11–12
single shot, 9–10

plasma asher, 269
plastic bullets, 79, 83
plumbata slugs, 78
pneumatic air guns, 26–7
Poland, legislation, 53, 365
polycarbonates, 216, 217
polygonal rifling, 42, 167
polymethylmethacrylate, 217
potassium chlorate, 110
powdered glass [in primers], 111
power tool cartridges, 69
pre-charged pneumatic guns, 27
precession [of bullets], 144
pre-moulded earplugs, 353
pressure waves, 17–18
primer caps, 65, 67, 69–70
primers, 67
accidental discharge, 113–14
chemical composition, 110–12,

112–13, 266–7
historical development, 110–13
ignition in fires, 114
lead-free and non-toxic, 95,

111–13
manufacture, 113
sensitivity, 113
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priming compounds, 3, 110–13
definition, 49, 67, 110

priming pans, 1, 2
professional qualifications, 302
proficiency tests, 278, 297, 298, 299
progressive rifling, 37
proof marks, 55–61
propellants, 49, 63, 67, 68
historical development, 101–8
see also black powder;
nitrocellulose

provisional proof, 56
pump action rifles, 14
Purdy designs, 72
Pyrodex propellant, 103

QBZ-95-1 assault rifle, 16, 17
qualifying of expert, 1, 33, 302

range-of-firing estimations
blackening, 230
on bloodstained clothing, 225,
226, 237–8

bullet wipe marks, 231–3
chemical tests for, 235–7
on decomposed bodies, 231–2
extended range, 230
partially burnt/unburnt propellant
particles, 230

for pistols and rifles, 227–30
scorching, 229–30
for shotguns, 241–7

rapid incapacitation, 292
ratchet-and-pawl mechanism, 6, 22,

23
Reagan, Ronald [US President], 83
rebated cartridges, 71
recoil, 119–20
recoil boosters, 19
recoil compensators/reducers, 18
recovery methods [for fired

bullets], 178–80
regulated sights, 119
relative incapacitation index (RII),

147–8
relative stopping power (RSP), 147
relevancy of expert’s testimony, 173,

174, 313
reliability of expert’s testimony, 173,

174, 313
Remington ammunition, 95, 98, 99,

317, 318, 319, 321

replica guns, conversion of, 46
reproduction weapon, 51–2
reproof, 56
returning velocities of missiles, 128
revolvers, 9, 10–11
classification, 10–11
double action, 10–11
GSR particle distribution, 256–7
hinged frame, 6, 11
historical development, 4, 5–6
safety mechanisms, 22–3
shotgun cartridges in, 246–7
single action, 10
skid marks on bullets, 37–8
solid frame, 6, 11

ricochet analysis, 209–13
rifled slugs, 84
rifles, 13–14
ammunition, 70–3, 357–9
bolt action, 13
GSR particle distribution, 257
historical development, 3–5
noise data, 352
pump action [slide action], 14
range-of-firing estimations,
227–30

self-loading, 13–14, 257
single shot, 13

rifling, 33–42
class characteristics, 37–8
forms/profiles, 41–2
historical development, 34–5
methods, 39–41
process, 38–9
rate of twist/spin imparted by,
35–7, 145

RII see relative incapacitation
index

rimfire ammunition, 63, 65, 67, 68,
69

rimfire systems, 4, 65
rimless cartridges, 71
rimmed cartridges, 71
ring light sources, 176–7
rocket-propelled bullets, 5
rolled-up paper earplugs, 354
round of ammunition, 67
round-nosed bullets, 82, 83, 84
RSP see relative stopping power
rubber bullets, 79
Russian ammunition, identifying

features, 89, 91

Russian proof marks, 60
RWS ammunition, 110, 112, 113,

321

sabot slugs, 75, 76, 77
saboted ammunition, 75, 84, 169
safety glass, 216
safety mechanisms
failure of, 199–2
in revolvers, 22–3

safety precautions [when presenting
exhibits], 295–6

sawn-off shotguns, 118–19, 138,
163–4, 242, 245

scanning electron microscopy
(SEM), 259

anti-contamination
measures, 306, 307

carbon coating procedures,
261–2

with energy dispersive X-ray
(EDX) analyser, 109, 111, 235,
255, 259–60

Sch€onberger designs, 7
scientific knowledge/methodology,

174
see also Daubert standard

scorching [in range-of-firing
estimations], 229–30

scrape cutter rifling, 39
sear, 20, 198
see also bent-and-sear mechanisms

security laminates, 216
self-cocking revolvers, 11
self-loading pistols, 6–8, 9, 11–12,

23–4, 38
ammunition, 7, 12, 23, 72
GSR particle distribution, 256
magazines, 7, 12, 23

self-loading rifles, 13–14, 257
SEM see scanning electron

microscopy
semi-automatic pistols, 9, 19, 72
semi-jacketed bullets, 84
semi-rimmed cartridges, 71
serial numbers
bar codes, 285, 286–7
detection by Ferrozine test, 282
laser-etched, 285–7

set triggers, 198
shape factors of bullets, 147
shear-thickening materials, 150
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Sheridan air gun pellets, 28–9
short-barrelled weapons, 207
short recoil weapons, 13, 19
shot, 68, 73–4
maximum range, 126–30
non-toxic, 97–100
penetration potential, 76–7

shot dispersion, factors
affecting, 242–6

shotgun cartridges
missiles in, 68, 73–4
in revolvers, 246–7

shotgun pellets, 68
maximum range, 126–9
size, 73–4

shotgun slugs, 74–7
shotgun/rifle combinations, 15
shotguns
ammunition, 68, 70, 73–9, 74–7,
242–3

barrel choke, 75, 243–5
barrel length, 226, 228, 245–6
bore size, 73
GSR particle distribution, 257
noise data, 352
operation, 14–15
range-of-firing estimations, 241–7
sawn-off, 118–19, 138, 163–4,
242, 245

shot dispersion, 242–6
Siacci/MayevskiG1 dragmodel, 126
Sierra bullets, 319, 320
silencers see sound suppressors
single action revolvers, 10, 20–1
single base propellants, 104, 230
single set triggers, 198
single shot pistols, 9–10
single shot rifles, 13
single stroke pneumatic air guns, 27
sinter fire ammunition, 96
sintered iron bullets, 169
sintered tungsten bullets, 169
skid marks, 37–8
skidding effect, 37
skin, bullet holes in, 206
slide action rifles, 14
Smith & Wesson ammunition, 218,

318, 320
Smith & Wesson revolvers, 4, 6, 11,

41
snap caps, 69, 295
snaphaunces, 2

sodium rhodizonate test, 236, 258
soft body armour, 149–52
soft-point bullets, 84
solid frame revolvers, 6, 11
sound suppressors, 17–18
Spain, legislation, 53, 365
spalling of glass, 216, 217, 220
Spanish proof marks, 58
Spectra fibres, 150
Speer ammunition, 94–5, 111,

318
spherical GSR particles, 256, 273
spin rates, 145
see also twist rates

spinel ceramics, 217
Spitzer bullets, 72, 83, 320
splash back effects, 111, 140, 207,

222
spring air weapons, 25–6
spring-powered weapons, 28
Starr & Savage designs, 6
steel balls (BBs), 25, 29, 30, 31
penetration of glass by, 217

steel-jacketed bullets, 169
steel shot, 73, 97–8, 169
steel slugs, 78
stellate tearing, 141, 142, 227–8
Sten sub-machine gun, 15
straight cased cartridges, 70, 71
Strasbourg tests, 148
streamlined bullets, 85, 126
stria, 155, 161
stria comparisons
arguments for and against, 186–7
chance of accidentally matching
lines, 174, 192

class characteristics, 162
comparison microscopy, 155–60
consecutively matching stria
(CMS), 162, 175, 177, 183–6

control samples, 177–80
cross-examination
questions, 180–1, 303–6

formation of stria, 166–7
individual characteristics, 161–2,
163, 165–6

life expectancy of stria, 164
manufacturing marks on
ammunition, 171, 178

mathematical proof, 189–1
methodology, 174–5
photomicrography, 155

problematical areas, 167–71
purposeful eradication, 163–4
recovery methods for fired

bullets, 178–80
weapon types, 164–5

stria individuality, statistical
model, 190–1

striation matching
basic concepts, 161–72
see also stria comparisons

striking velocities, 128
stud gun cartridges, 69
sub-machine guns, 15–16
home-made, 47–8

suicide cases, 280–1, 282, 289–3
supersonic crack, 18
swage rifling, 40
swaged bullets, 81
Sweden, legislation, 53, 365
swing-out cylinders, 11
Switzerland, legislation, 53

tapered case cartridges, 70, 71
target shooting
air weapons, 25, 28, 29
ammunition, 29, 83
propellant loads, 107
‘tuned’ triggers, 198

‘tattooing’ [by propellant
particles], 230

tear gas ammunition, 68–9, 79
teatfire ammunition, 64
tempered glass, 216
penetration of, 219, 220

temporary accidental characteristics,
162

temporary [wound] cavities, 139–40
terminal ballistics, 115, 116,

137–52
bullet performance tests, 145–9
cross-examination questions, 303
kinetic energy/momentum/

velocity relationship, 143–4
penetration potential, 137–9
wound ballistics, 139–4
wounding capabilities, 139–7

terminal velocities of missiles,
131–2

tetrazine, 111, 112
Tewari test, 237, 258
Theoben air rifles, 26
thin layer chromatography, 258
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THV see Tr�es Haute Vitesse
tinnitus, 351
tissue quake, 140
TMD see trace metal detection
total metal jacket (TMJ) bullets, 94,

95, 169, 321
toughened glass, 216
penetration of, 219

toy guns, conversion of, 45
trace metal detection (TMD) tests,

277, 278
faking of results, 290

tracer bullets, 83, 318
trade names, 323–34
trademarks, 345–7
trajectories, factors affecting, 124–5
transfer bar safety mechanism, 22
transparent armour, 216, 217
Tr�es Haute Vitesse (THV)

bullets, 96, 320–1
trigger backlash, 120, 198
trigger mechanisms, 197–198
tuning of, 198, 199

trigger pressures, 198, 199
trigger pull test methods, 203–4
trigger snatch, 120
true flintlocks, 2–3
tumbling, 133–4, 145
tungsten bulb light sources, 176
twist rates, 35–7
see also spin rates

UK ammunition, colour coding, 91
UK Firearms Act, 43, 51, 52, 137
ultraviolet (UV) light [in gun

handling test], 278, 279
Union Metallic Cartridge

ammunition, 88, 95
United States Federal Gun Control

Act, 51, 52
unjacketed bullets, 81
USA
colour coding of ammunition, 91
inspector’s marks, 61
legislation, 51, 52, 365–6

USSR see Russia
Uzi sub-machine gun, 15–16

vehicle tyres – penetration of, 78,
139, 207

Velo-Dog revolvers, 72
velocity, relationship with

momentum and kinetic
energy, 143–4

video recording of striation
matches, 33, 157, 180, 297, 304

wadcutter bullets, 78, 83, 84, 125,
126, 147, 148, 206, 317–21

Walker test, 236–7, 257–8
Walther pistols, 7
Warsaw Pact countries,

ammunition, 91, 266, 272

water tanks [for bullet recovery],
178–80

weapon types, 9–24
Webley designs, 6, 7, 11
Webley & Scott revolvers, 11
weight units, conversion table,

349–50
Weihrauch air rifles, 26
Whitworth designs, 35, 42
Winchester ammunition, 95, 99, 106,

111, 251, 254, 265, 317, 318,
319, 320, 321

WinClean ammunition, 95, 321
wind effect on bullets, 128, 132–3
window glass, 215
penetration of, 217–18

wood, bullet holes in, 206
wooden bullets, 83
wound ballistics, 137, 139–4
wounding capabilities, 139–3
factors affecting, 143–7

X-ray photography, 249–4
calibre estimation, 250–4

yaw [of missiles], 133–4, 141, 144,
179

‘zip guns’, 44
Zwilling [shotgun/rifle combination],

15

INDEX 375

htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om



htt
p:/

/w
ww.pb

oo
ks

ho
p.c

om


