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(ON SLIDE #1)

INTRODUCTION


                               (3 MIN)

1.
GAIN ATTENTION.    In October of 1994 the Culver City Ca. Police Department procured a warrant to arrest a suspect, Robert C. Jones. During the arrest, Police Officer Bryan Fitzpatrick was forced to engage the suspect with his handgun. The Officer fired a total of five rounds of “Black Talon” ammunition. The suspect was subsequently arrested “alive”. Of the five rounds fired, one struck the head and four struck the torso. As students of combat shooting, we need to have a basic understanding of ballistics and how they can work for or against us. By the end of this period of instruction you will be able to train your shooters to understand how to engage their target to eliminate the threat.  
(On slide #2)
2.
OVERVIEW.  Good morning, my name is . . . The purpose of this lesson is to discuss the methods of engaging targets.  I will cover this by discussing the 3 types of ballistics, incapacitation, and the vital areas of the body.  
(On slide #3)
3.
LEARNING OBJECTIVES

a.
TERMINAL LEARNING OBJECTIVE.  Given targets at unknown distances, range supplies, equipment, prepared shooters, and an unknown distance range. Coach target engagement with the service rifle or carbine at unknown distances, so that all performance steps are accomplished and all shooters achieve shooter proficiency level per MCO 3574.2_.

(On slide #4)
4.
METHOD/MEDIA.  This lesson will be taught using the informal lecture method.  I will be aided by a power point presentation.


5.
EVALUATION.  You will not be evaluated on this period of instruction.

6.  SAFETY/CEASE TRAINING (CT) BRIEF.  There is no safety brief associated with this lesson. (or give the brief)
(On slide #5)
TRANSITION:  Are there any questions relating to how this lesson will be conducted?  If not, let’s talk about the 3 types of ballistics.
BODY                                           ( 55 MIN)

(On slide #6)
1.  BALLISTICS.  ( 30 Min)  

a.  3 Types Of Ballistics.  Ballistics is the study of what a projectile is doing during its travel. It is broken down into three types: Internal, External, and Terminal.  
(On slide #7)
(1)  Internal Ballistics.  This is the study of what a projectile is doing while it is inside the weapon.
(a)  Obturation.  When the primer is crushed it sends a jet of flame into the powder contained within the cartridge case. The powder is ignited by the flame and begins to burn. As the powder burns, chamber pressure builds. The case expands from the heat and pressure, forming a gas-tight seal in the chamber.
(b)  Round Traveling Down The Barrel.  The powder in the cartridge continues to burn, adding pressure and increasing the velocity of the projectile. The bullet forms a gas-tight seal with the barrel, preventing escape of gasses around the projectile.  As the round travels down the barrel, it is being rotated by the rifling cut into the barrel. This rotation will stabilize the round once it exits the barrel.
1  Rifling.  The stability of the round is determined by the twist rate, and is designed to give the optimal amount of stability to a given projectile. Longer, heavier rounds require more spin than lighter, shorter rounds for optimal performance. If the twist rate is wrong, it will adversely affect the round. If the round is over-stabilized, the projectile will perform poorly in tissue, as it will punch straight through with minimal disturbance of tissue. If the projectile is not stabilized enough, it will not travel accurately and will be heavily affected by atmospheric conditions and air drag.

(On slide #8)
(2)  External Ballistics.  This begins when the projectile exits the bore. As soon as the projectile exits the bore, velocity begins to drop, as there is no longer any force to speed up or maintain the speed of the round. Air drag immediately begins to effect the round, slowing it down.
(a)  Magnus Moment.  Proper stance and grip are essential to effectively engaging a target while moving.  As the projectile ends its contact with the lands and grooves of the barrel, the gas-tight seal that was behind the projectile is broken. The expanding gas behind the bullet exits along with the bullet, and is expelled around the bullet and bore. The bullet will not be stable when it exits the bore due to lack of constriction provided by the barrel and by the exiting gasses. The bullet will wobble in flight (precession) until gyroscopic action stabilizes it. This initial wobble is known as the Magnus Moment. It is the brief period in a bullets flight when it is not stabilized. Due to gyroscopic stabilization the bullet may not travel directly aligned with the path of flight. Instead, the bullet will rotate around its center of gravity. The Magnus Effect will stabilize the bullet and cause it to point toward the target.
(b)  Rifling Factor.  The rifling twist rate becomes a factor now that the bullet is in flight. The bullet must be stabilized to have uniform drag. If the bullet is wobbling in flight, each individual round will have a different flight path and accuracy will be adversely affected.  The best compatible twist ratio for all rounds trajectories to be about the same was a 1/7 twist for the service rifle. Although not optimal, it is acceptable.
(c)  Precession.  Precession is a circular motion of the bullet’s center of gravity aligning with the projectile’s center of mass as the bullet is rotated and stabilized. Yaw is a back and forth wobbling of the round, and is essentially a two dimensional view of precession. Precession is present in any bullet’s flight; the degree and length are what makes a certain round more or less accurate than other rounds.
1  Gyroscopic Stabilization.  Gyroscopic stabilization is intended to limit these motions by matching bullets to a given twist rate. These deviations will generally be no greater than a few degrees. 
(On slide #9)
(d)  Initial Point And Maximum Ordinate.  Even if the bullet is completely stabilized it will

still have a slightly upward orientation during most situations since the bullet is not fired parallel to the sight plane. The round must travel up to meet the sight plane (Initial Point) then travels forward and up until it reaches the height of its travel (Maximum Ordinate), which will be at roughly ½ to 2/3 of its target distance, when the target is at ranges in excess of 300 yards. At that point, the round begins its descent onto the target. The projectile will be given slight lift from the turbulence that forms on the top of the round as it drops toward the target.  By zeroing the service rifle/carbine at 300 yards with the M855, all projectiles exiting the barrel will have to travel upward to meet the line of sight at 36 yards, and back down to cross the line of sight again at 300 yards.
(e)  Minute Of Angle.  Minute of angle is used to describe the accuracy of a weapon, ammunition, or the ability of a shooter.  Minute of Angle (MOA) depends on size and range. It is an expression of an angle, so size will increase as range increases. A circle contains 360 degrees. One minute of angle is 1/60th of a degree, or 6 degrees of arc. From any center point outward, this angle translates to 1.0476 inches at 100 yards and is usually stated as 1 inch at 100 yards. This is called 1 MOA. Though 1 MOA is not actually 1 inch, the difference is so miniscule it does not come into effect at any range that can be engaged with shoulder-fired weapons.  Minute of angle is determined not only by the size of the group but also the range at which the group was fired. 2 inches at 200 yards is 1 MOA. 2 inches at 100 yards is 2 MOA.
(On slide #10)
(3)  Terminal Ballistics.  Terminal ballistics is the study of what the projectile is doing within its target, which is human tissue for our application. It is the examination of what is occurring when the projectile makes impact, what happens as it travels through tissue, how the projectile reacts when in tissue, and projectile-tissue interaction.  When the projectile makes initial impact with the target it is unlikely that the bullet will be perfectly aligned with its flight path, due to constant precession. Additionally, the gyroscopic stabilization imparted by the rifling will keep the round pointed in the same direction as the barrel. Gyroscopic stabilization causes the round to resist changes in orientation. As the bullet begins it’s penetration into a human target, it will produce a puncture wound in the skin and will not be deformed or fragmented.
(On slide #11)
(a)  Temporary Wound Cavity.  The puncture wound will be smaller than the diameter of the bullet that produced it because the skin will stretch before the bullet punctures the skin.  As the round continues into flesh it’s slight offset orientation will cause friction on the front and bottom of the projectile. This bullet-tissue interaction will cause the round to tumble, with the point of the bullet generally moving upward and the base rotating down and forward. The impact of the round on the wet tissue of the body will impart energy and velocity to the surrounding tissue. This creates a cavity within the flesh, but does not cause any real damage itself.  The temporary cavity is easily visualized by thinking of a large rock dropped into a puddle. The water will rapidly move away from the rock, creating a large “hole” in the water around the rock that quickly closes. This is called the Temporary Cavity, and it will close itself in a matter of milliseconds.  The temporary cavity closes rapidly, causing no lasting damage unless it occurs in inelastic (non-stretching) tissue such as the liver, kidneys or brain, or the skin during the round’s exit from the body. These organs or skin will be ripped apart by the temporary cavity pressure wave since they do not stretch as well as other organs, fat, and muscle.  
1  Fragmentation.  Depending on the round and its velocity, the round may either stay in essentially one piece or break apart into several smaller pieces. If the round breaks apart (fragmentation) it will cause several small wound tracks, as the individual pieces of the round will each follow different paths. The round may stay in one piece though, causing damage only to the tissue the projectile directly contacts.
2  5.56MM Ball Fragmentation.  The 5.56mm ball at high speed energetically fragments. As the velocity decreases, so too does the potential for fragmentation. The round is most effective at no less than 2,500 feet per second, which occurs at 200 yards from a 20 inch barrel with a muzzle velocity of 3,100 feet per second. By 300 yards (2,225 f/s) this fragmentation is completely lost. It is most effective from 3,100 f/s to 2,640 f/s (0-150 yards). At higher than 3,100 f/s, the round fragments before penetrating sufficiently to destroy the vital organs.

(On slide #12)
(b)  Permanent Wound Cavity.  The target will suffer tearing and crushing wounds to the tissue directly contacted by either the fragments or the round itself during its passage through flesh. This destruction is the Permanent Wound Cavity, and is responsible for real system trauma within the body. The amount of penetration a projectile achieves in tissue is important to terminal ballistics, but alone is not an indicator of success. The round must penetrate sufficiently to reach and destroy vital areas of the human target. Any additional penetration is unnecessary, and may even be detrimental due to over-penetration and resulting injury to personnel other than the intended target. When the round is traveling at high speed, it has a higher probability of rapid fragmentation, and thus lesser penetration than a slower projectile.  When the temporary cavity is created within the target, the stretching action can further tear the small wound tracks produced by fragmentation. In this respect, the temporary cavity assists the permanent wound cavity.  The tissue that was crushed and torn by the projectile will remain open as the Permanent Cavity. 
(On slide #13)

TRANSITION:  Now that we understand the three types of ballistics can someone tell me what the study of the projectile as it leaves the muzzle is?
Answer: The study of the projectile as it leaves the muzzle is external ballistics.

We have learned about the three types of ballistics now we need to cover incapacitation. 

(On slide #14)

2.  INCAPACITATION.  
( 15 Min)
a.  Definition.  Incapacitation is stopping a threat from continued action. Incapacitation may be achieved without killing the threat, though it is unlikely. There are two kinds of incapacitation; immediate and delayed.
(On slide #15)
(1)  Immediate Incapacitation.  Immediate incapacitation means that the threat instantly ceased action.  Naturally, immediate incapacitation is our preferred response. 
(a)  Central Nervous System Destruction.  By destroying the CNS, the threat is immediately removed. Brain destruction will cause the threat to lose life and cease all movement. When the medulla oblongata is destroyed the body will instantly drop with no muscle flinch. If the spine is destroyed there will be immediate loss of function in the limbs below the break.
(On slide #16)
(2)  Delayed Incapacitation.  Delayed incapacitation implies that the threat ceased action, but after some time delay or after further actions.
(a)  Hydraulic Decompression.  When the body loses enough blood that oxygen cannot be delivered to the brain (thereby causing it to die), it is called a “bleed out” or hydraulic decompression. The usual cause for a bleed out is perforation of the heart or a major vascular structure such as the Brachial Artery, Carotid Artery, Femoral Artery, or the Aorta. A single center-mass shot, even directly through the heart will not instantly incapacitate a threat. The target will still be able to fight effectively for 10-15 seconds, which is time enough for a threat to close on your position and kill you. Since it takes time to incapacitate the threat, this is not a preferred technique for a close range fight. Extremity hits may take hours to sufficiently bleed out. Though this technique will cause the threat to die eventually, it cannot be relied upon by itself to immediately stop a threat.  Hemorrhagic Shock is when the body goes into shock due to blood loss through hemorrhaging, and is linked to Hypovolemic Shock, which is the body going into shock due to decreased blood volume. Violent destruction of the Aorta/heart will cause incapacitation, shock, and death.
(b)  Massive Pain And Shock.  This technique revolves around delivering multiple shots to the body in rapid succession. The shooter is essentially driving the target into submission. Massive pain and shock is a subjective term, and depends on the individual target’s will to fight the pain threshold. While a single shot to the thigh might cause one target to cease hostilities, two rounds to the thigh might not cause another target to respond the same way. A simple response to the situation is to deliver as many shots as possible in as short a time as possible to the threat. This technique is favored for a low-powered weapon such as the 9mm because it does not produce a large enough permanent cavity to rapidly induce Hemorrhagic Shock unless shot placement is perfect. Shot placement is not overly critical as long as the shots continue until the target ceases all aggressive action. Multiple wounds overwhelm the target’s will to fight, and are more psychologically than physiologically destructive. Though the wounds sustained may cause the threat to die, it will most likely happen hours after the incident unless a vital structure is destroyed.

(On slide #17)

TRANSITION:  Now that we understand incapacitation can someone tell me what the preferred method of incapacitation is?  

Answer: The preferred method of incapacitation is immediate incapacitation.

We have learned about incapacitation now we need to cover the vital areas. 

(On slide #18)

3.  VITAL AREAS.   ( 10 Min)
a.  The Brain.  This is the only one-shot technique that will lead to immediate incapacitation of a threat. The brain, when alive, is soft and pliable, similar to gelatin. The temporary cavity will separate brain cells, destroying the integrity of the brain.  The brain is broken down into three main parts: Cerebrum, Cerebellum and Medulla Oblongata.
(On slide #19)
(1)  Cerebrum.  The Cerebrum is responsible for higher functions such as intellect and awareness of self. It is the largest part and surrounds the rest of the brain structure.
(2)  Cerebellum.  The Cerebellum is the second largest part and is responsible for voluntary movements.
(3)  Medulla Oblongata.  The most critical but smallest part is the Medulla Oblongata. It connects the brain to the spinal cord and controls involuntary functions. To immediately incapacitate a target, destroy the Medulla Oblongata. To effectively target the Medulla Oblongata, the shooter must get the bullet to enter the central Cranial Cavity. The Medulla Oblongata is a small target, but a high-velocity round that enters the brain will produce a destructive temporary cavity, along with probable fragmentation and secondary bone fragmentation.  If the projectile enters the cranial cavity relatively near the Medulla Oblongata, it will also be destroyed, resulting in instant incapacitation. However, if the bullet is low, it will not enter the cranial cavity, and will not destroy the medulla oblongata. The bullet may pass through the teeth, jaw, or throat, and hit the spinal column, but an impact to this area will not have the high incapacitation probability of a properly placed shot.
(On slide #20)
b.  Vital Areas On The Body.  Shots to these areas of the body will likely cause death, but not all are reliable for immediate incapacitation.
(1)  Base Of The Throat.  The base of the throat is packed with vascular structures and nerves, and is backed by the spine. A shot to this area has a high probability of causing death unless immediate medical attention is given. Shots to this portion of the anatomy has a high chance of instant incapacitation, but it’s small size and location make anything but surgical precision ineffective.
(2)  Upper Portion Of The Heart.  The upper portion of the heart and the structures above the heart are highly vulnerable to piercing. A shot to this area will cause rapid decompression and death. Two shots in rapid succession to this area have a hugely higher chance for instant incapacitation than a single shot to the same area.
(3)  Lower Portion Of The Heart.  The lower portion of the heart is tougher than the upper part, and will bleed more slowly, but with the same eventual result; death.
(On slide #21)
(4)  Kidneys.  The kidneys are fragile, but both must be destroyed to cause death or incapacitation in a timely manner. A penetrating strike to a kidney will cause involuntary clenching. This is not a preferred target, and intentional targeting should be reserved as a last resort only.
(5)  Liver.  The liver is not elastic and the temporary wound channel will destroy this organ. The liver is not a preferred target as it will not cause immediate incapacitation.
(6)  Pelvis.  A shot to the pelvis has a high probability of fracturing the pelvis. The pelvis bears the weight of the body, and its destruction will cause a human to fall, unable to bear weight with the legs. The destruction of the pelvis will not incapacitate the threat in a rapid time frame, but it will prevent the threat from seeking cover or continuing rapid movement.
(On slide #22)

TRANSITION:  Now that we understand the vital areas can someone tell me which vital area will offer the best chance for immediate incapacitation?  

Answer: The head is the only vital area that will offer immediate incapacitation.
(On slide #23)

SUMMARY:

                                       (2 MIN)

It is important for your shooters to know what is occurring to the round in the weapon, flight, and when it impacts the target.  Your shooters will benefit from knowing the capabilities of the rounds they are shooting and where to target the enemy.  Every enemy does not require the same shot placement, and well aimed shots at vital areas may be required.  It is important that your shooters not only are able to hit these areas, but also know what will happen when these areas are impacted.  Those of you with the Instructional Rating Forms please fill them out and place them at the back of the classroom.  









INSTRUCTOR NOTE


Introduce learning objectives.








INSTRUCTOR NOTE


Explain Instructional Rating Forms to the students.
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