Contents of Volume B 663

Contents of Volume B

Volume B
Foreword to Volume B 653
A Few Words About the Authors!!! 657
Contents of Volume B 663
Contents of Volume A 668
CHAPTER 5. Keys - Locks 673
5.1. General 673
5.1.1. Identification and Examination of Keys and Locks [6] 673
5.1.2. Examination of Keys [6] 674
5.1.3. Types of Locks [7] 678
5.1.4. Defender [7] 679
5.1.5. Master-Key Systems [7] 680
5.1.6. Panic Bars [7] 681
5.1.7. Various Mechanisms [7] 682
5.1.8. Electric Strike [7] 683
5.1.9. Access Control [7] 683
5.1.10. Armored Doors [7] 684
5.1.11. Remote Controls [6] 684
5.1.12. Examination of Locks [6] 685
Case Studies 685
5.2. Immobilizer & Transponder [7] 695
Case Studies 697
5.3. Burglary Tools [6] 699
5.4. Burglary Methods [7] 702
Case Studies 707
5.5. Individual Characteristic Toolmarks in Burglary Identification - BKA [2] - 708
Case Studies 717
5.6. Safes [7] 722
Case Studies 724
5.7. Biometric Technology [7] 728
5.8. Association of Keys with Suspects [6] 730
5.9. Statistical Analysis - Repeatability [6] 730
Case Studies 731
5.10. Standards and Tests [6] 735
Chapter Summary 736
Chapter Bibliography - Sources 737
CHAPTER 6. Cartridge Case Ejection 739
6.1. General - Definitions 739
6.2. Ejection Distance 741
6.3. Cartridge Cases from Semi-Automatic Pistols 742

6.4. Cartridge Cases from Semi-Automatic and Automatic Submachine Guns and Rifles - 748
6.5. Cartridge Cases from Revolvers 752




664 Contents of Volume B

6.6. Cartridge Cases from Shotguns 753
6.6.1. Shotguns 753
6.6.1.1. Semi-Automatic Shotguns 753
6.6.1.2. Repeating Shotguns 755
6.6.1.3. Repeating Shotguns and Rifles, With or Without a Bolt ACtion 757
6.6.2. Double-Barreled Shotguns 759
6.6.3. Single-Barreled Shotguns 759
6.6.4. Flobert 760
6.7. Method of Holding a Firearm 761
6.8. Shooter Position Determination 764
Case Studies 764
Chapter Summary 773
Chapter Bibliography - Sources 774
CHAPTER 7. Trigger Pull Weight 777
7.1. General 777
7.2. Trigger Pull 779
7.3. Unintentional Discharges - Trigger Safety Measures 782
7.4. Struggle for Possession of the Firearm 786
Case Studies 786
Chapter Summary 793
Chapter Bibliography - Sources 794
CHAPTER 8. Gunshot Acoustics 795
8.1. General Principles of Sound 795
8.2. Room Acoustics and Sound Propagation - Absorption and Reflection e 798
8.2.1. Types of Sound [30] 800
8.2.2. Wave Phenomena [30] 800
8.3. Gunshot Acoustics and Gunshot Sound Levels 802
8.4. Reaction Time to an Auditory Stimulus 814
8.4.1. Parameterization 819
8.5. Recognition and Interpretation of Acoustic Variation - Rate of Fire 819
Case Studies 820
8.6. Acoustics of Suppressed Firearms 824
8.7. Linear Compensators 831
Case Studies 833
Chapter Summary 833
Chapter Bibliography - Sources 834
CHAPTER 9. Cartridge Case and Bullet Alloys - Metals 837
9.1. Chemical Composition - Alloys 837
Case Studies 839

9.2. Oxidation 853
9.3. Galvanic Corrosion 855
9.3.1. Brasses (Cu-Zn Alloys) 856
9.3.3. Iron 858
Case Studies 860
Chapter Summary 861
Chapter Bibliography - Sources 862
CHAPTER 10. Serial Number Restoration 863
10.1. General 863
10.1.1. Terminology 864

10.2. Restoration Methods - Theoretical Basis 864




Contents of Volume B 665
10.2.1. Heat Treatment 866
10.2.2. Ultrasonic Cavitation 867
10.2.3. Polishing - Grinding 867
10.2.4. Metallographic Method 867
10.2.5. Chemical Etching 868

10.3. Chemical Reagents 869

10.4. Methods and Techniques for Obliteration, Alteration, and Fabrication of False Numbers -~ 871
10.4.1. Obliteration - Abrasion (Removal) of the Original Number, Using: [2,6] 871

10.4.2. Alteration of a Chassis or Engine Number:

10.4.3. Fabrication of a False Chassis or Engine Number:

10.4.4. Insertion - Embedding of a Chassis Number:
10.4.5. Metal Implantation:

10.4.6. Vehicle Identification Number (VIN):

Case Studies

Chapter Summary

Chapter Bibliography - Sources

CHAPTER 11. The Ricochet Phenomenon
11.1. General

11.1.2. Definitions

11.2. Analysis of the Phenomenon
11.3. Material Hardness and Compliance - Deflection and Deviation
11.4. Impact Marks on Surfaces

11.5. Examination of Ricocheted Bullets

11.6. Examination of Surfaces Involved in a Ricochet

11.6.1. Rigid Surfaces

11.6.2. Yielding Surfaces

11.6.3. Ricochet and Surfaces

11.7. Directionality and Direction of Ricochet
11.7.1. Initial Contact Point (Pinch Point)

11.7.2. Bow Effect

11.7.3. Chisum Trail

11.7.4. Lead-In Mark
11.7.5. Bullet Wipe

11.7.6. Material Transfer and Embedding

11.7.7. Bullet Splash (Lead Splash)

11.7.8. Paint Fracture Lines
11.7.9. Deepest Point

11.7.10. Comprehensive Approach

11.7.11. Double Ricochet Mark on Vehicle Sheet Metal

11.8. Conclusions

Case Studies

Chapter Summary

Chapter Bibliography - Sources

CHAPTER 12. Gunshot Residue - GSR

12.1. General - Definitions

12.1.1. Propellants:
12.1.2. Auxiliary Materials:

12.1.3. Explosive Materials:

12.1.4. Primers:

12.2. Detection of Propellant and Soot Residues

12.3. Lead-Residue Detection Test

12.4. Copper-Residue Detection Test

894
897
898
898
898
901
902
903
904
904
904
904
905
905
906
907
907
908
908
923
924

925
925
927
929
929
930
932
935
938



666

Contents of Volume B

12.5. Trace-Element Detection Test

938

12.6. Modern Methods for Detecting Primer Gunshot Residue (pGSR)

................................................ 939

12.7. Where Do Inorganic GSR Particles Originate?
12.8. How Are GSR Particles Produced?

941
942

12.9. Characteristic, Consistent, and Commonly Associated Particles

942

944

12.10. Residue Deposition

12.11. Difference Between Primer Gunshot Residue (pGSR) and Propellant Residue - 947

12.12. Differences and Similarities Between GSR and Residues of an Activated

Pyrotechnic Composition - 948
12.13. Muzzle-to-Target Distance Determination 949
12.14. Evidential Value of Gunshot Residue 953
12.15. Contamination 955
12.16. Results - Conclusions 956
Case Studies 956
Chapter Summary 962
Chapter Bibliography - Sources 963
CHAPTER 13. Explosive and Flammable Substances 965
13.1. Legal Framework 965
13.2. Historical Development of Explosives 965
13.3. Principles of Combustion 969
13.4. Explosive Substance 970
13.4.1. Types of Explosives 974
13.4.2. Effects of Explosions [12] 985
13.4.3. The Explosion Mechanism 989
13.4.4. Explosive Devices 991
13.4.5. Differences Between Ignition and Explosion 992
Case Studies 993

13.5. Pyrotechnic Composition 997
13.6. Difference Between an Explosive Substance and a Pyrotechnic Composition -....... 997
Case Studies 999
13.7. Flammable Materials 1000
13.7.1. Incendiary Devices 1000
13.7.2. Flash Point of Materials 1001
Case Studies 1004
13.7.3. Difference Between Explosion and Fire - Ignition Mechanism - 1004
Case Studies 1006
13.7.4. Conventional Molotov Cocktails 1007
Case Studies 1010

13.8. Investigation of Explosion and Fire Scenes 1012
Case Studies 1013
Chapter Summary 1015
Chapter Bibliography - Sources 1016
CHAPTER 14. Wound Ballistics 1019
14.1. General 1019
14.2. Zones of Tissue Displacement Relative to Bullet Energy 1023
14.3. Characteristics of a Bullet Entrance Wound 1025
14.4. Hard-Contact Gunshot Wounds 1028
14.5. Contact Gunshot Wounds 1029
14.6. Near-Contact Gunshot Wounds 1033
14.7. Angled Near-Contact Entrance Wounds 1036
14.8. Intermediate-Range Gunshot Wounds 1037




Contents of Volume B 667

14.9. Distant-Range Gunshot Wounds (Long-Range Shooting) 1039
14.10. Characteristics of a Bullet Exit Wound 1039
14.11. Shotgun Wounds 1041
14.12. Other Findings Indicative of Firing Distance 1048
14.13. Stopping Power 1048
14.14. Capacity for Movement After Sustaining a Fatal Injury 1051
14.15. Wounds Caused by Ricocheted or Deflected Bullets 1053
Case Studies 1054
14.16. Skin Penetration 1059
14.16.1. Minimum Velocity for Skin Perforation (Skin Perforation Velocity Threshold) -~ 1059
14.17. Penetration and Lethality of Shotgun and Air-Gun Loads 1062
14.17.1. Shot Pattern from Shotguns 1064
Case Studies 1065
14.17.2. Hazards of Air Guns 1078
Case Studies 1079
14.18. Bloodstain Pattern Analysis [31] 1081
14.18.1. General 1081
14.18.2. Bloodstain Pattern Analysis 1082
14.18.3. Mathematics - Physics 1085
14.18.4. Biology and Environmental Conditions 1085
14.18.5. Angle-of-Impact Calculation 1085
14.18.6. Representative Types of Bloodstains 1087
Case Studies 1092
14.19. Tissue Changes and Wound Cavities 1099
14.19.1. General 1099
14.19.2. Theoretical Analysis 1104
14.19.3. Energy Transfer to Tissue from Handguns (Handgun Wound Profiles) -1108
Case Studies 1114
14.19.4. Military Rifle Wounds (Rifle Wound Profiles) 1123
Case Studies 1141
14.19.5. Energy Transfer to Tissue from Shotguns (Shotgun Wound Profiles) -~ 1144
14.19.6. Energy Transfer to Tissue from Blank-Firing and Gas Weapons (Knall
Wound Profiles) --1148
14.19.7. Energy Transfer to Tissue from Air Guns (Air-Gun Wound Profiles) -~ 1148
Case Studies 1150
14.20. Ballistic Pathological Anatomy Findings 1152
14.20.1. General 1152
14.20.2. Theoretical Ballistic Basis of Energy Transfer and Evolution of Analyses -...... 1155
14.20.3. Criteria for Ballistic Pathological Anatomy Examination 1159
14.20.4. In the Brain 1160
Case Studies 1167
14.20.5. In the Skin Layers 1169
14.20.6. In Subcutaneous Tissue and Connective Stroma 1177
14.20.7. In Skeletal Muscle - Striated Muscle Cells 1181
14.20.8. In Cartilage 1182
14.20.9. In the Lungs 1184
14.20.10. In the Liver 1186
14.20.11. In the Breast (Mammary Gland) 1187
14.20.12. In Blood Vessels 1188

14.20.13. In Peripheral Nerves 1191




668 Contents of Volume B

14.20.14. Inflammatory Reaction and Cellular Response 1192
Chapter Summary 1197
Chapter Bibliography - Sources 1199
CHAPTER 15. Crime Scene 1203
15.1. General 1203
15.2. Scene Management 1205

15.2.1. Crime Scene Protection 1205

15.2.2. Preliminary Examination - Crime Scene Investigation - 1206

15.2.3. Narrative Description - Notes 1207

15.2.4. Sketch 1207

15.2.5. Photography - Video Recording 1208

15.2.6. Collection, Labeling, Packaging, and Preservation of EvVidence ... 1209

15.2.7. Measures and Rules for the Safe Handling of Evidence 1211

15.2.8. Violent Crime Analysis Unit (UACYV, Italian Police) 1212
15.3. Scene Reconstruction 1214

Case Studies 1219
Chapter Summary 1259
Chapter Bibliography - Sources 1260
Expert Examination Questions and Answers - Volume B 1263
Appendix: Comprehensive Analysis and Evaluation of Case Studies 1281
Acronyms 1299
Units of Measurement and Equivalences 1305
Index to Volume B 1313
Figures in Volume B 1321
Tables in Volume B 1339

Cases in Volume B 1341




