Week 5 – Tools and Firearms (355)

Firearms section of Crime Lab


· Not BALLISTICS! – ballistics (a military term)  studies trajectories etc.


· Tool marks – any mark that has been left from the harder substance onto a softer substance

· Firearms
· Comparisons, physical matching

· RCMP lab Vancouver – 7 people (one section where you can still be a police officer)
· B.Sc. Hon. Engineering or science, including chemistry

· 2 year understudy program

General types of examination

· All firearms and all ammunition

· Tool mark identification – any two objects that come into contact with one another (boot mark on a body)
· Autopsy attendance - called in to say the direction of the bullet bounced off this bone, etc. works with forensic pathologist to identify entrance exist wounds. They are experts in this field, they have to be the ones to say this
· Gunshot residue sampling – done to detect gunshot residue on hand and shooters, can’t differentiate if they were the shooter or if they were standing around the shooter
· Reconstructions of the scenario to see who is telling the truth
· Physical matching – hit and run / scissor stabbing (tip of knife matched to knife itself)
· Serial number restoration – techniques to restore them
· Spark plug matching – tie spark 
Tool marks

· Tool = any hard object that leaves a mark in a softer object

· May be an actual tool – e.g. chisel, hammer

· May be foot print in blood

· ANY hard object leaving a mark in a softer object

Tool marks

· Was mark produced by that tool? Can it be identified
· To that class of tools?
· To that specific tool?

· Two main types of tool marks:
1. Impressed tool marks

· The force of the blow and that’s it. No other direction
· Tool pressed into object 
· No other movement involved

2. Striated tool marks
· Tool pressed into object and then moved
· Sliding motion

Class characteristics

· Can indicate group that tool came from
· e.g. width of blade, shape of blade

· Can eliminate but can not identify to a single source

· Tool mark may not include entire tool
· Ex.Pliers, width of teeth and distance between teeth
· Ex.Different sized axe heads
Individual Characteristics

· Accidental or unplanned events / characteristics
· Can individualize / dynamic and will continue to change over use
· Can be formed by - 
· Manufacture 
· Use
· Ex. marks at end of chisel, marks on side of chisel,
Comparison



· MUST compare like to like
· Cannot compare sample of printing to writing, or mark from screwdriver to shovel
· Never place suspect tool into the mark
· Take impression in soft substance and move up to a harder substance.
· Compare the tool marks
· Making impression in wax and then compare cast and tool mark

Impressions


· Will use gradually harder materials to get impression

· If cannot make impression – cannot be the correct tool!

Examination

· Class characteristics
· Are they the same?  No ( eliminate
· Individual characteristics

· How many?

· Usually at least 7-8 matches needed, but usually more.
Some examples – 

Tool match, Wire match, pliers on lock, LSD Pill, safecracker, inside cut of rubber and cast, Murder – cut rib
Murder weapon, Broken Bolt, Fatal Hit and Run, 
Possibility of False match?


· More points of match that you have, the less chance of that false match
· Brand new tool? – well it’s still unique

· RCMP depot test – examine their boots after a month and found that the wear on bottom of boots were individual to each person.
· Tool re-used after crime?  The first few times we won’t be able to rule out the tool but can’t confirm either
Examiner must consider:-


· Combination of class and accidental characteristics

· Make sure that the tools are correctly distinguished between class and accidental.
· Every difference between the suspect and test tool mark can be explained

To establish conclusively that a tool, made a specific mark:
· A significant and unique similarity must exist between the test and the suspect tool mark

· Class characteristics must always agree

· Individual characteristic must always agree

· No unexplained differences can exist. 

Serial Number Obliteration – If you use a heavy agent or a heavy duty acid with a cotton ball, the weakened metal underneath the numbers will rub away faster? So the numbers show up
Firearms

· Part of the toolarms section because the barrel leaves a mark on soft bullet

· Most common question - was bullet fired from this gun?

· Specialized form of tool mark examination

· Barrel is a tool that marks the bullet. 

· Firing pin (leaves mark on back of cartridge), chamber, extractor are tools

Projectile

· Bullet –”slug” - usually lead

· May have jacket – full metal jacket – prevents fragmenting – more streamlined, cleaner shot

· No jacket = mushrooms out and tears through the person – more damage
Making a Gun Barrel -

· Broach – hollows out solid bar of steel – to make barrel.  This process leaves small scratches.
· As it does each one, picks up dirt, loses dirt, and all that leaves small scratches on the inside
· So, each barrel is unique
After barrel drilled
· Rifling is added
· Rifling – spiral grooves:-

· Puts spin on bullet – prevents tumbling

· Puts marks on bullet – class and accidental  

· Each manufacturer different, may go clockwise or anticlockwise, may have 4 or 5 or 6 – class

· Grooves – cut bit, and Lands – original surface

Bullet and Gun comparison

· We can’t compare a gun to a bullet so we must fire a bullet from the gun to compare like with like

· Check to see if the gun safe to fire?

· Do NOT clean it! ( it’ll remove dirt and the individual characteristics
· Test bullet fired into water, pullet out with a magnet, ensure the test bullet is pristine
· Test bullet compared with suspect bullet

Examination

· Class characteristics:–

· Same number of lands and grooves?

· Does the rifling go in the direction?

· Caliber of bullet – original width of barrel before rifling.  From land to land
· Accidental (Individual) characteristics

· Use

· Manufacture
· Firing pin – marks primer at the back of the casing
· Looking up barrel at ejector
· Rim fire cartridge
Different tools producing same marks?

· Machining carryovers to next tool in manufacture – a piece of gum was left in the mold and was there for 3 guns
· Class may be mistaken for accidental

· Random agreement – they just happen to match.
Same tool producing different marks?

· Metallic deposits cleaned away

· Rust/Corrosion

· Too much lubrication

· Different hardness of materials used on

· Tool broken in use, ground down

· Bullet too small

· Chambers misaligned – bullet couldn’t move down the bullet properly ( shearing

· Erosion due to too high velocity bullet

· Extensive Use

· Deliberate altering

Gunshot Residue

· Residue that remains after a gun is fired - can determine position of antagonists

· Distance apart – to prove self defence scenario
· Ammunition propelled by expanding gases

· Burned, partially burned and unburned powder

· MUST have suspect weapon AND suspect ammunition

· Fire into similar material at different distances to figure out how far away they were from our victim
Contact/Close wound

· Unburned powder inside wound

· Stellate tearing, nowhere for the gases to go, so it comes back and rips the tissue
·  Bullet wound surrounded by rim of vaporous lead

· Fibres may be melted if clothing is close by
12-18 inches

· Halo of vaporous lead around wound

· Unburned powder around wound

Between 12-24 inches

· Only soot deposited around the bullethole
Between 25-36 inches

· scattered specks of unburned and partially burned gunpowder grains

· stippling – almost looks like glass is shattered on a person
· No soot or blackening, or vaporous lead 

Greater than 3 feet

· No residue on target

· Bullet wipe – on edge of wound – wiped off bullet as it entered flesh

Same bullet, different guns – 22 caliber bullets – all different bullet wounds are seen here
Same gun, different bullets – Different ammunition = different gunshot wound
Variables

· If do not have suspect weapon or ammunition, can only make general conclusions – not very helpful
· Was there a silencer?

· Was bullet fired through something?

Did suspect shoot weapon?

· Early tests – Dermal Nitrate Test

· Used to find Gunpowder

· However nitrates are found in everything – in urine, cosmetics, tobacco (false positives

· People may just have been standing nearby and is easily washed off

· Now test for Primer Residue

· Composed of lead styphnate, barium nitrate & antimony sulfide 

· Very specific to primer residue
· May be transferred by handling – So they look at amount

· Still easily washed off

Gunshot Wounds
· Why is bullet wound so much worse than knife wound?
· Temporary Cavity
· Massive stretching due to gases expanding around the path of the bullet
· Briefly, very massive wound, much bigger than projectile

· Permanent Cavity 

· Actual damage to tissue
· Knife wounds create temporary cavities while bullets create a much more damage due to expanding gases.
Ammunition

· Hollow point – mushrooms on contact and causes much large wound

· Civilian ammunition – No FMJ – mushrooms, fragments, greater damage and  stopping power – meant for hunting

· Military bullets must have a full metal jacket (copper / nickel coating) – meant to injure rather than kill
· When you shoot an opposing soldier, the rest of their teammates will stop and take care of their teammates.
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