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1. TERMINAL LEARNING OBJECTIVES.  

   a. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, construct a machinegun fighting position in accordance with FM 21-75. (31TR.04.01)

   b. Given a designated position, a sector of fire, and an assigned weapon, while wearing a fighting load, construct a fighting position in accordance with FMFM 6-5. (MCCS.15.01)

2. ENABLING LEARNING OBJECTIVES.

   a. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, emplace the M240G medium machinegun to cover the sector of fire in accordance with MCWP 3-15.1.  (31TR.04.01a)

   b. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, mark the dimensions of a fighting position in accordance with MCWP 3-15.1. (31TR.04.01b)

   c. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, dig the initial position in accordance with MCWP 3-15.1. (31TR.04.01c)

   d. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, reinforce the firing platform in accordance with MCWP 3-15.1. (31TR.04.01d)

   e. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, construct a parapet in accordance with MCWP 3-15.1. (31TR.04.01e)

   f. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, reinforce the walls in accordance with MCWP 3-15.1. (31TR.04.01f)

   g. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, construct the grenade sumps in accordance with MCWP 3-15.1. (31TR.04.01g)

   h. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, clear the fields of fire in accordance with MCWP 3-15.1. (31TR.04.01h)

   i. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, camouflage the position in accordance with MCWP 3-15.1. (31TR.04.01i)

   j. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, construct overhead cover in accordance with MCWP 3-15.1. (31TR.04.01j)

   k. Given an SL-3 complete M240G medium machinegun, a primary sector of fire, a designated position, assigned weapons, and an assigned FPL or PDF, as a machinegun team, while wearing fighting loads, construct ammunition bearer's position in accordance with FM 21-75. (31TR.04.01k)

   l. Given a tripod mounted SL-3 complete M240G medium machinegun in a fighting position, as a machinegun team, while wearing fighting loads, execute the individual responsibilities of the machinegun team members in the defense in accordance with FMFM 6-5. (31TR.04.01l)

   m. Given a sector of fire, and an assigned weapon, while wearing a fighting load, emplace aiming and limiting stakes in accordance with FMFM 6-5. (MCCS.15.01a)

   n. Given a sector of fire and an assigned weapon, while wearing a fighting load, clear fields of fire in accordance with FMFM 6-5. (MCCS.15.01b)

   o. Given a sector of fire, and an assigned weapon, while wearing a fighting load, construct a fighting position in accordance with FMFM 6-5. (MCCS.15.01c)
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1. TYPES OF POSITIONS.  The term firing position refers to the location from which you are going to employ your machinegun.  We use three types of firing positions as machine gunners; they are the Primary Position, the Supplementary Position, and the Alternate Position.

   a. The primary position is the position from which we can best accomplish our primary mission.  Primary positions are dug first and as machine gunners, we should have priority over riflemen when laying in a defensive position.  After the machineguns are positioned in their primary position, the riflemen should be assigned positions and sectors of fire. 

   b. The supplementary position is a position that covers missions other than the primary mission.  An example of a supplementary position is a position to the side of the unit’s position in the event that the enemy tries to flank the unit.  Supplementary positions are dug after primary positions.

   c. The alternate position is a position from which we can still cover the primary mission should the primary position become untenable.  The alternate position should be far enough away from the primary position that fire directed at the primary position should not impact the alternate position.  The alternate position is dug last.

2. MACHINEGUN FIGHTING POSITIONS.  The term machinegun fighting position refers to the actual type of fighting hole that you will dig for your gun.  There are 4 types of machinegun fighting positions that we can construct, they are: T-shaped, horseshoe, L-shape, and two-hole machinegun fighting positions.

   a. The T-shaped machinegun fighting position is the preferred type of position for the M240G.  This position provides primary and supplementary sectors of fire and cover to the front.  The primary sector of fire is usually to the oblique so the gun can fire lengthwise across the unit’s front.  With the M240G, the tripod is used on the side that covers the primary sector of fire and the bipod legs are used on the side that covers the supplementary sector of fire.  When changing from primary to supplementary sectors, the machine gun is disconnected from the flex mount and moved, but the tripod stays in place.  The supplementary platform should be equipped with aiming stakes to assist the gunner in laying on targets at night.

      (1) Construction.  The position is dug with a primary and supplementary firing platform with a T-shaped trench dug between them.  The long leg of the T runs between the firing platforms and a grenade sump is dug at the end of each leg of the T.  The hole is dug about armpit deep.  When frontal cover is high and thick enough, the spoilage is used to build flank and rear cover.  If the T-shaped machinegun fighting position is used for heavy machineguns, the second tripod must be used for the supplementary platform.  When only one sector of fire is assigned, only half the position is dug.
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   b. The horseshoe machinegun fighting positions.  This type of position allows for easy 180-degree traverse across the front, but provides less frontal cover than the T-shaped position and less protection against indirect fire than the 2-hole position.  The firing platform is located within the horseshoe.

      (1) Construction.  This position is constructed with a U-shaped trench with the open end toward the enemy dug around a single firing platform.  Grenade sumps are placed at the top and bottom of the U.  This type of machinegun fighting position is particularly suited to heavy machineguns as it allows for a large durable firing platform.
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   c. The two-hole machinegun fighting position uses two one-man fighting holes at 90-degree angles.  This position provides excellent protection for the gunner and assistant gunner, but allows for only limited traverse of the gun.  Each hole is dug as a standard one-man hole.  When switching from the primary to the supplementary sector of fire, the gunner and the assistant gunner switch roles.  It provides for 360 degrees of coverage.

      (1) Construction.  This position is constructed so the primary sector of fire faces to the front and the supplementary sector of fire faces to the rear.  The primary firing platform has the tripod emplaced and when the supplementary sector is fired, the gunner detaches the gun from the flex-mount and passes it to the team leader who employs it in the bipod mode from the supplementary platform.  Like the T-shaped machinegun fighting position the two-hole machinegun fighting position should be constructed with limiting and aiming stakes in the supplementary platform.  If the two-hole machinegun fighting position is used for heavy machineguns, the second tripod must be used for the supplementary platform.
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   d. The L-shaped position can be used if only one sector of fire is given. All considerations from the T shaped position still apply, however, since only one sector of fire is given, half of the T-shape position is dug.  This is known as the L-shape position.  
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3. CONSTRUCTING A MACHINEGUN FIGHTING POSITION.  Since it is highly unlikely that a unit will be able to establish a defensive position without the enemy becoming aware, it is vitally important that fighting positions be constructed as quickly as possible.  As soon as the enemy becomes aware that your unit is establishing a defensive position he will try to attack you before you can complete your defensive preparations.  With this in mind, we will go over the procedure for constructing a machinegun fighting position.

   a. Team/squad leader determines type of position to construct depending on the mission. "T" shaped position if a primary and supplementary sector of fire assigned, "L" shaped if only a primary sector of fire assigned, and a horseshoe shaped if 180-degree sector is needed, and a two hole if 360 degrees of coverage is desired.

   b. The ammunition bearer assumes a position to provide security and covers the assigned sector of fire.

   c. Team/squad leader assigns primary (and a supplementary if required) sector of fire and a principal direction of fire or a final protective line.

   d. The gunner assumes position behind the gun and the team leader places the sector limit stakes in while gunner aims in on the sector limit.

   e. The team/squad leader traces the position outline.

   f. The gunner removes the gun and assumes a position to cover the primary sector of fire.

   g. The crew starts digging out the platform and once the platform is 4-6 inches deep the gun is placed on the platform to cover the primary sector of fire until the position is complete.  The platform may require sandbags to reinforce and hold the gun in position.

   h. The crew digging the hole uses the dirt to build up the parapet to the front, then flanks, and finally the rear to form the parapet 1 meter wide and a minimum of 6 inches high.

   i. Once the platforms are dug down the team leader starts to prepare the range card.

   j. The crew digs out the position deep enough to protect the crew and still let the gunner fire the gun.  Being sure to leave a 6-8 inch space between the platform and the rest of the fighting position.

   k. Revetments may be required to reinforce the walls to prevent them from caving in.

   l. The crew digs grenade sumps, quantity and location depends on the type of position being dug.

   m. With the gunner behind the gun the crew clears the fields of fire and walks the FPL or PDF to record dead space.

   n. The crew camouflages the position with vegetation from behind their position.

   o. If time is available, overhead cover is constructed for the position.

   p. When there is a three-man crew the ammunition bearer digs a one man fighting position to the flank of the position so he can see and also shoot to the oblique.

   q. If time is available, the ammunition bearer digs a trench from his position to the gun position in order to resupply the gun with ammunition or relief.

References:  MCWP 3-15.1, Machinegun and Machinegun Gunnery, pages 6-72 through 6-74.  Combat Skills of the Soldier, FM 21-75, and pages 2-1 through 2-24.  Marine Rifle Squad, FMFM 6-5, pages 5-1 through 5-35.
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1. TERMINAL LEARNING OBJECTIVES.

   a. Given a tripod mounted SL-3 complete machinegun, a designated sector of fire, a final protective line or principal direction of fire, a mission, a lensatic compass, and DA Form 5517-R, while wearing a fighting load, prepare a machinegun range card which contains each of the required items. (31TR.01.16)

   b. Given a tripod mounted SL-3 complete M240G medium machinegun, 192 rounds of ammunition, DA Form 5517-R range card, selected firing position, sector limits, and targets between 400 and 1000 meters, as a machinegun team, while wearing fighting loads, establish predetermined data for an M240G medium machinegun by achieving a minimum score of 6 of 8 points. (31TR.04.08)

   c. Given a tripod mounted SL-3 complete M2 heavy machinegun, 312 rounds of ammunition, DA Form 5517-R range card, selected firing position, targets from 400 to 1000 meters, fire commands, and corrections, while wearing a fighting load, establish predetermined data for an M2 heavy machinegun by achieving a minimum score of 7 of 15 points. (31TR.04.14)

   d. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, 109 rounds of ammunition, DA Form 5517-R range card, selected firing position, targets from 400 to 1500 meters, fire commands, and corrections, as a machinegun team, while wearing fighting loads, establish predetermined data for an MK 19 heavy machinegun by achieving a minimum score of 4 of 7 points. (31TR.04.21)    


2. ENABLING LEARNING OBJECTIVES.

   a. Given a designated position, lensatic compass, writing materials, and DA Form 5517-R, illustrate the machinegun position in accordance with FM 23-27. (31TR.01.16a)

   b. Given a designated position, lensatic compass, writing materials, DA Form 5517-R, and a final protective line, illustrate the final protective line in accordance with FM 23-27. (31TR.01.16b)

   c. Given a designated position, lensatic compass, writing materials, DA Form 5517-R, and a principal direction of fire, illustrate the principal direction of fire in accordance with FM 23-27. (31TR.01.16c)

   d. Given a designated position, lensatic compass, writing materials, and DA Form 5517-R, illustrate the north-seeking arrow in accordance with FM 23-27. (31TR.01.16d)

   e. Given a SL-3 complete M240G medium machinegun, a designated position, writing materials, DA Form 5517-R, and target reference points, complete the DATA section of the range card in accordance with FM 23-27. (31TR.01.16e)

   f. Given a designated position, lensatic compass, writing materials, DA Form 5517-R, and designated sector of fire, illustrate the sector limits in accordance with FM 23-27. (31TR.01.16f)

   g. Given a designated position, lensatic compass, writing materials, and DA Form 5517-R, illustrate the back azimuth to a known point in accordance with FM 23-27. (31TR.01.16g)

   h. Given a designated position, lensatic compass, writing materials, DA Form 5517-R, and targets, illustrate the range of the range card circles in accordance with FM 23-27. (31TR.01.16h)

   i. Given a designated position, lensatic compass, writing materials, DA Form 5517-R, and a final protective line, illustrate the grazing fire along the final protective line in accordance with FM 23-27. (31TR.01.16i)

   j. Given a designated position, lensatic compass, writing materials, and DA Form 5517-R, illustrate the dead space in accordance with FM 23-27. (31TR.01.16j)

   k. Given a designated position, lensatic compass, writing materials, DA Form 5517-R, and targets, illustrate the targets in accordance with FM 23-27. (31TR.01.16k)

   l. Given a designated position, lensatic compass, writing materials, and DA Form 5517-R, annotate the marginal information in accordance with FM 23-27. (31TR.01.16l)

   m. Given a designated position, lensatic compass, writing materials, DA Form 5515-R, and a mission, annotate the pertinent information in the remarks section in accordance with FM 23-27. (31TR.01.16m)
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1. DEFINITION/PURPOSE OF A RANGE CARD.

   a. Definition.  A range card is a sketch or drawing of an assigned sector of fire.

   b. Purpose.  The purpose of a range card is to serve as a record of firing data and as a document for defensive planning.

     (1) Accurate range cards permit fire to be delivered on targets rapidly during periods of reduced visibility.

     (2) Machineguns are the “backbone of the defense” and should be layed first to ensure even fire distribution across the entire defensive sector.  Range Cards are the most basic fire coordination measure and must be submitted as quickly as possible to be incorporated in the unit's fire plan sketch.

2. COMPONENTS OF A RANGE CARD.  There are two components to a range card, the sketch section and the data section.

   a. The sketch section is an overhead view drawing of the teams assigned sector of fire.  It must contain sufficient detail that a team member can identify all targets and significant features within the sector of fire, but not so detailed that it is difficult to read.  Features that are difficult to draw should be labeled (i.e.: a road drawn as two parallel lines could be interpreted as a stream so write “ROAD” between the lines).

   b. The data section contains identifying information, target data, and instructions to the gun team.  For the team to successfully engage predetermined targets it is essential that the firing data be as accurate as possible.  If the tactical situation permits, targets should actually be registered by firing short bursts on target to achieve accurate firing data.  If not, the gunner will lay on each target using the most accurate range estimation available and carefully note the firing data.

3. TYPES OF RANGE CARDS.  There are two types of range cards. 

   (a) Final Protective Line (FPL) is a predetermined line along which grazing fire is placed to stop an enemy assault. When in the defense a FPL is usually preferable.

   (b) Principle Direction of Fire (PDF) is generally in the center of the sector. Final Protective Lines and Principle Directions of Fire are two distinctly different missions.  PDF may be specified if a FPL is unattainable.

4. PREPARING A RANGE CARD.  A range card is prepared immediately upon occupying a position and being assigned a sector of fire.  The team leader will prepare the range card within 15 minutes with one copy for the gun position and one copy submitted to higher. The Standard Range Card is DA Form 5517-R.  This form has concentric circles in the sketch section to aid in drawing the sketch to scale.  If this form is unavailable the range card will be prepared on whatever writing material is available.  Cardboard from an MRE box is a good material as it is durable and large enough to permit sufficient detail.  A pencil is recommended to fill out the range card so mistakes can be neatly erased and corrected.

a. Data Section:  The data section will contain the following information.  And will be done first.

  1. The unit information up to company level will be filled out in the space provided.  If the gun team is in general or direct support the platoon will be Weapons Platoon (Rifle Company) or Heavy Machine Gun Platoon (Weapons Company).  If the gun team is attached the platoon and company will be the unit to which attached.

  2. The gun number (gun 1 or 2 not the armory number) will be recorded next to the unit information in the top left hand corner of the block labeled “MAY BE USED FOR ALL DIRECT FIRE WEAPONS”.

  3. The guns position identification will be recorded as an 8-digit grid in the space provided.

  4. The date time group will be recorded in the space provided.

  5. The weapon type will be recorded in the space provided.

  6. The scale of the concentric circles will be recorded in the space provided.

  7. The target number will be recorded in the block provided.

  8. The direction to target from the T&E will be recorded in the block provided.  When laying the gun for direction the traversing slide will be utilized first.  If it is necessary to use the traversing hand wheel it must be zeroed before laying in on a subsequent target.

  9. The elevation data from the T&E will be recorded in the block provided.

  10. The range to the target will be recorded in the block provided.

  11. The type of ammunition will be recorded in the block provided.  The caliber of ammunition does not need to be recorded in this block.

  12. The target description will be recorded in the block provided. If the target is the PDF or FPL that information is recorded here.

  13. Any instructions to the gun team necessary to accomplish the mission will be recorded in the remarks block.  FPL range cards will contain the following remarks at a minimum: primary and alternate signal to commence and cease the FPL, and the rates of fire to engage the FPL.  PDF range cards will contain the following remarks at a minimum: target precedence (not target number), and rates of fire.  An example of target precedence would be “ Trucks, then platoon sized elements of dismounted infantry, then smaller elements of dismounted infantry”.

   b. Sketch Section: The following items will be included in the sketch section.

      1. The team leader will select a scale that each concentric circle will represent.

      2. The gun position will be recorded as a dot in the center of the smallest concentric range circle.

      3. The left and right lateral limits will be recorded as a dashed line extending outward from the gun position and terminating in an arrowhead.  The magnetic azimuth is recorded along the outboard, top portion of each lateral limit line in mils.

      4. A magnetic back azimuth is recorded in degrees to a prominent terrain feature behind the weapon.  This is drawn as a line with multiple arrowheads, pointing towards the position, along its length with the azimuth and meters to position written above or below the line.  This is so higher unit personnel reading the range card can find the position.  The terrain feature selected will not be in the CP itself but nearby. 


5. An arrow with one half of the arrowhead will be drawn in the space provided, depicting magnetic north to aid in orienting the range card.


6. On a PDF range card the principle direction of fire will be drawn as an arrow to the target with the target labeled PDF and the magnetic azimuth in mils recorded along the line.  The PDF is not necessarily the first target on the PDF range card.  Targets will be numbered from right to left or left to right.  


7. On a FPL range card the final protective line will be drawn as a solid line along the left or right lateral limit.  Grazing fire will be determined by having a Marine walk the FPL noting where the dead space is by keeping a pace count and noting where along the FPL he can not see the gun position. Grazing fire will be recorded as a heavily shaded line along the FPL and dead space will be recorded as a gap in the heavily shaded line.  The magnetic azimuth in mils and the distances where dead space begins and ends will be recorded along the outboard edge of the FPL.  The FPL is always the first target on an FPL range card.  Other targets will be numbered from the FPL starting with 2.


8. Targets other than the PDF or FPL will be recorded with a solid line (no arrow head) from the gun position to the target.  They will be numbered from either left to right or right to left starting with target number 2 on a FPL range card and number 1 on a PDF range card.  Target will be abbreviated TGT followed by its corresponding target number.


9. Dead space that is not recorded on an FPL is recorded by outlining the dead space with a solid line and filling in the outlined shape with solid diagonal lines.


10. Significant terrain features and man made objects are sketched in.  If the team leader has difficulty rendering a feature or object it should be labeled.  Simple drawings are best.  The team leader needs to ensure that the range card is not cluttered with excessive drawing to the point that it is difficult to read.   
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LESSON PURPOSE

1. LESSON PURPOSE.  The purpose of this period of instruction is to introduce you to machineguns by covering a brief history, the different types of machineguns, the eight principles of machinegun employment and the organization of a machinegun section and heavy machinegun platoon.


1. History.

Despite their post-Civil War development, modern machine guns didn’t begin to exhibit their full potential in battle until World War I. The effects on employment of these new weapons systems altered the doctrinal way of waging war for both allied and Axis powers. Properly employed machine guns proved to be devastating to massed infantry formations and paved the way for the creation of a whole new methodology of war fighting. The machine gun became the keystone of the infantry defense and a major supplier of organic firepower in the offense.  New tactics were being developed by both sides to not only exploit the effects of the machine gun, but to counter the enemy’s machine gun employment capabilities.  The machine gun changed the face of modern warfare just as surely as the development of aircraft and precision indirect fire artillery. The impact of this weapon can be seen not only in military writings of that period, but also in the principles of employment still in use today. FMFRP 12-2, Infantry in Battle, a compilation of lessons learned from World War I, provides a wealth of knowledge concerning the employment of machine guns. These lessons remain applicable and are still studied today, almost 70 years later. The proper employment of machine guns has won many a battle at the company and platoon level, and a well rehearsed, proficient machine gun team can sometimes make the difference between success and failure on the battlefield. Military history is filled with examples of the impact that machine guns and their gunners have had in turning the tide of battle:

“Machine guns affect the outcome of battle by fire power alone.  Guns that have not fired have not attacked, no matter how many times they have been placed in position.”

“The machine gun acts by fire alone; movement of this weapon has no other purpose than to secure positions from which more effective fire can be delivered.  Maximum usefulness is obtained only when every gun within range of the enemy is firing effectively against him.” 

“Although machine guns lend themselves more readily to the defense than to the attack, this is no excuse for a failure to exact the utmost from them in support of advancing troops. The handicaps to their effective employment in the attack can be and must be overcome.”

The excerpts from FMFRP 12-2, listed above, serve as reminders of this fact, and the lessons contained in them are just as applicable today as when they were first written.

2. Types of Machine Guns.

Machine guns are classified as light, medium, or heavy.  Classifications are determined by a combination of weapon caliber, weapon system weight, crew size, and the primary type of intended target.

   a. Light Machine Guns/Automatic Rifles.  The light machine gun (LMG) classification generally includes .22 to .250 caliber (5.45mm to 6mm) automatic weapons.  An LMG typically weighs between 15 and 30 pounds complete. A crew of one or two individuals depending on the accessories being used normally mans an LMG.  Bullet weights for LMGs normally range from 45 to 72 grains.  They are optimally employed against exposed and lightly protected personnel at ranges less than 1,000 meters. 

   b. Medium Machine Guns.  This medium machine gun (MMG) classification generally includes .264 to .33 caliber (6.5mm to 8mm) automatic weapons. Typical MMG weights are 25 pounds or more when loaded with 50 rounds of ammunition. Remaining ammunition, ground tripod, spare barrel, and other accessories can add another 25 pounds or more to the overall weight of MMG systems.  A crew of three generally employs the MMG.  A MMG generally uses bullets that weigh between 140 and 220 grains. Optimally, they are employed against personnel and light materials (e.g., motor vehicles) at ranges of 1500 meters or less. 

c. Heavy Machine Guns.  The heavy machine gun (HMG) classification generally includes .50 caliber or larger (12.7mm to 15mm) automatic weapons.  The system weight of a heavy machine gun is substantial. In a ready to fire configuration using a ground tripod, an HMG without ammunition can weigh more than 125 pounds. A crew of four or more personnel normally mans an HMG (although a crew of three may be sufficient if motor vehicles or draft animals are employed for transportation over distance).  The common bullet weight of an HMG is 700 grains or larger.  HMGs are primarily employed against field fortifications, vehicles, and aircraft.  They are generally effective against these types of targets at ranges of 1,000 meters or greater. 

Properly employed, the machine gun provides a high volume of accurate fire in support of the infantry in both the offense and defense.  In the offense, the machine gun can add firepower to the assault, but it is often best employed to suppress or neutralize the objective from a base of fire.  The long-range, close defensive and final protective fires of the machine gun provide an integral part of the defense against infantry attack.  HMGs may also be used to destroy lightly armored vehicles or as defense against slow moving, low-flying aircraft.  In addition, the machine gun is used effectively in convoy security, point defense of rear area facilities, and other rear-area security missions.

3. 8 Principles of Machine Gun Employment:  Maximum efficiency in the        tactical employment of all types of machine guns can be reached by applying the following principles during planning. 

   a. Mutual Support.  No machine gun should be placed in isolation.  Machine guns should be placed where they can cover each other by fire, fires of one machine gun can help defeat attacks on another machine gun. In some instances, it may be necessary to have other weapons (AT-4 or M203) provide covering fire.  An important facet of the principle of mutual support is security.  To provide protection and security, well-placed riflemen, and/or automatic riflemen are placed so they can cover approaches that the enemy may use to attack the guns. 

   b. Employed in Pairs.  Employing machine guns in pairs ensures a continuous, high volume of fire.  It also gives the guns the capability of efficiently engaging targets of larger width or depth than one machine gun could effectively engage alone.  Employment in pairs also provides the opportunity for continued fire from one machine gun while the other machine gun is reloading or clearing a malfunction or stoppage.

   c. Coordination of Fire.  Ensure machine gun fire is coordinated with the fires of other machine guns and other weapons.  The leader must study the machine gun fire plan, other fires are then planned to complement the machine gun fire plan.

   d. Positioned in Defilade.  If at all possible, gun positions should be in defilade. Placing the machine guns in defilade provides them with some substantial cover between them and the enemy’s direct fire weapons

   e. Positioned to Produce Enfilade Fire.  To achieve the greatest effect from the machine gun, position it so that the long axis of the beaten zone coincides with the long axis of the target.  Enfilade fire is normally associated with flanking fire.

   f. Interlocking Fire.  Ensuring that fire from one machine gun position interlocks with the fires of other machine gun positions prevents gaps through which the enemy can easily close with and attack friendly positions.  Machinegun fire properly augmented with obstacles and other weapons effects, should form a “wall of steel” between friendly positions and the enemy.

   g. Cover and Concealment.  Well-planned and prepared alternate and supplementary positions that provide cover and concealment for machine guns are essential.  Employ machine guns from a covered and concealed position and do not open fire until necessary.

   h. Economy.  Machine guns fire at high rates making excessive ammunition consumption a concern.  One way to conserve/regulate ammunition expenditure alternating fires.  In alternating fires, as one machine gun finishes its burst and is about to pause, the other machine gun opens fire. This technique is known as “talking guns”.  In addition to controlling ammunition consumption, these techniques also reduce the wear and tear on a machine gun’s operating parts and prevent overheating and damage to barrels.

4. ORGANIZATION:  An infantry battalion consists of five companies and they are: headquarters and service support company, three rifle companies, and a weapons company.  The companies that a machine gunner can be in are the rifle companies and the Weapons Company.
   a. Rifle Company.  A rifle company is composed of three rifle         platoons and one weapons platoon. The weapons platoon supports the rifle company in both the defense and offense as directed by the company commander with light to medium fire support.

     (1) Weapons Platoon.  The weapons platoon consists of a                   platoon commander (Lt), a platoon sergeant (GySgt), an assault section (13 enlisted), a mortar section (10 enlisted), and a machinegun section (22 enlisted)

  (a) The machinegun section has a section leader (SSgt) and 3 squad leaders (Sgt’s).    

        (b) Each machinegun squad consists of a squad leader      (Sgt), and two three-man teams.

        (c) Each machinegun team operates one M240G machinegun and is composed of a team leader (Cpl), a gunner (Lcpl), and an ammunition bearer (Pvt./Pfc.).

     (2) Machinegun Section/responsibilities
(a) The section leader carries binoculars and a compass. He is responsible for the operation of the section and is accountable for everything that the section does or fails to do.  He is armed with a M16A2 Rifle and a bayonet.

(b) The squad leader carries binoculars, and compass. He is responsible for the operation of his squad and is accountable for everything that his squad does or fails to do.  He is armed with a M16A2 rifle and a bayonet.

         (c) The team leader carries the M122 tripod, and (1) bandoleer of ammunition.  He is responsible for the employment and maintenance of his team’s machinegun and gear.  He is armed with a M16A2 Rifle and a bayonet.

         (d) The gunner carries the M240G machinegun and (1) bandoleer of ammunition.  He is responsible for aiming, firing, and maintaining the machinegun, and is armed with a 9mm pistol and KA-BAR.

         (e) The ammunition bearer carries the spare barrel bag, flex mount and (1) can of ammunition and is armed with a M16A2 Rifle and a bayonet.  Duties are resupply of ammunition for the gun and security in addition to the maintenance of the spare barrel bag and accessories. The Ammunition bearer is also responsible for replacing the gunner or team leader in the event one or the other is taken out of action.

   b. Weapons Company:  A weapons company is composed of a company headquarters, mortar platoon, anti-armor platoon, and a heavy machine gun platoon. The mission of the company is to provide medium mortar support, anti-armor support, and heavy machine gun support and fire support coordination in order to support the infantry battalion’s scheme of maneuver.

     (1) Heavy Machine Gun Platoon:  The Heavy Machine Gun Platoon consists of a Platoon commander (Lt.), a Platoon sergeant (GySgt) and three heavy machine gun sections with two squads in each section.

     (2) Heavy Machine Gun Section:  The section consists of (2) squads with the following breakdown:

        (a) Each machinegun squad consists of a squad leader, and two three-man teams.

        (b) Each machinegun squad is capable of operating one M2 .50 cal. or an MK19 40mm machinegun and is composed of a gunner (Lcpl), a/gunner (Lcpl), and an ammunition bearer/ driver (Pvt./Pfc.).


     (3) Responsibilities of Squad Members:

        (a) The section/squad leader (squad A) is a sergeant.  He carries binoculars, compass, and (1) box of ammunition.  He is responsible for the operation of the section/squad and is accountable for everything that the section does or fails to do.  He is armed with a M16A2 rifle and bayonet.

        (b) The squad leader (squad B) is a corporal. He carries the binoculars, a compass, and (1) box of ammunition.  He is responsible for the operation of his squad and is accountable for everything that his squad does or fails to do. He is armed with a M16A2 rifle and a bayonet.

        (c) The gunner carries the receiver, T&E mechanism and headspace and timing gauge.  He is responsible for aiming, firing, and maintaining the machinegun, and is armed with a 9mm pistol and K-BAR.

        (d) The a/gunner carries the tripod and (1) box of ammunition. He is responsible for the maintenance serviceability of the tripod.  He carries an M16A2 rifle and a bayonet.

        (e) The ammunition bearer carries the barrel, barrel cover and (1) box of ammunition and is armed with a M16A2 rifle and a bayonet.  Duties are re-supplying of ammunition for the gun and security, in addition to the maintenance of the barrel.  The Ammunition bearer is also responsible for replacing the gunner or team leader in the event one or the other is taken out of action.
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1. TERMINAL LEARNING OBJECTIVES.

   a. Given a SL-3 complete M240G medium machinegun, cleaning gear, and lubricant, perform operator maintenance for an M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01)

   b. Given SL-3 components for an M240G medium machinegun, cleaning gear, and lubricant, perform operator maintenance for SL-3 components for an M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.02)

   c. Given a tripod mounted SL-3 complete M240G medium machinegun and ammunition, while wearing a fighting load, clear an M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.08)

2. ENABLING LEARNING OBJECTIVES.

a. Given a list of choices, identify the characteristics of a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01a)

   b. Given a list of choices and a diagram of a M240G medium machinegun, identify the nomenclature of a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01b)

   c. Given a list of choices, identify the cycle of operation for a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01c)

   d. Given a list of choices, identify considerations for selection of cleaning and lubricating materials for a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01d)

   e. Given a M240G medium machinegun, disassemble a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01e)

   f. Given a M240G medium machinegun, clean and inspect a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01f)

   g. Given a M240G medium machinegun, lubricate a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01g)

   h. Given a M240G medium machinegun, assemble a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01h)

   i. Given a M240G medium machinegun, perform a function check for a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.01i)

   j. Given a list of choices, identify the characteristics of the SL-3 components for a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.02a)

   k. Given a list of choices and a diagram of the SL-3 components for a M240G medium machinegun, identify the nomenclature of the SL-3 components for a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.02b)  

   l. Given a traversing and elevating mechanism, clean, inspect, and lubricate a traversing and elevating mechanism in accordance with TM 08670A-10/1A. (31TR.01.02c)

   m. Given a M122 tripod, clean, inspect, and lubricate a M122 tripod, in accordance with TM 08670A-10/1A. (31TR.01.02d)

   n. Given a flex mount, clean, inspect, and lubricate a flex mount, in accordance with TM 08670A-10/1A. (31TR.01.02e)

   o. Given a spare barrel, clean, inspect, and lubricate a spare barrel, in accordance with TM 08670A-10/1A. (31TR.01.02f)

1. CHARACTERISTICS.

   a. The M240G is a belt fed, gas operated, air-cooled, crew served, fully automatic machinegun that is fired from the open bolt position.  The M240G may be fired from the bipod or tripod mounts.

   b. Size


(1) Weight- 24.2 pounds


(2) Weight of the barrel- 6.6 pounds


(3) Length- 49 inches

   c.  Ranges and velocity


    (1) Maximum effective range- 1,800 meters


    (2) Maximum range- 3,725 meters


    (3) Muzzle velocity- 2,800 feet per second

    d.  Rates of Fire


    (1) Sustained- 100 rounds per minute. (6-8 round burst with a 4 to 5 second pause, change barrel every 10 minutes.)


    (2) Rapid- 200 rounds per minute.  (6-8 round burst with a 2 to 3 second pause, change barrel every 2 minutes.


    (3) Cyclic- 650- 950 rounds per minute.  (Pull trigger to the rear with no pause, change barrel every minute.)

2. NOMENCLATURE   The nomenclature has five main groups.  They are the barrel group, butt-stock and buffer group, trigger housing group, operating group, and receiver group.
a. Barrel Group.

(1) Barrel 

(2) Flash Hider

(3) Gas Collar

(4) Gas Regulator Plug

(5) Front Sight (adjustable)

(6) Carrying Handle

(7) Barrel Bracket

(8) Barrel Bracket Latch


b. Buttstock and Buffer Group.

(1) Buttstock

(2) Buttplate

(3) Rear Sling Attachment

(4) Plug and Buffer Housing

(5) Backplate Latch


(6) Stock Rails

c. Trigger Housing Group.

(1) Trigger Housing

(2) Trigger Housing Spring Pin

(3) Sear

(4) Safety

(5) Trigger

(6) Trigger Guard

d. Operating Group.

(1) Bolt Assembly

(2) Operating Rod

(3) Drive Spring Rod Assembly

(4) Gas Piston

(5) Sear Notch

(6) Firing Pin

(7) Extractor

(8) Ejector

(9) Bolt Rails

(10) Linear Roller

(11) Bolt Hinge Pin

(12) Piston Extension

(13) Piston Post


e. Receiver Group.

(1) Receiver 

(2) Rear Sight Assembly

(3) Cocking Lever

(4) Charger Slide

(5) Front Sling Clip

(6) Bipod Retaining latch

(7) Bipod Assembly

(8) Barrel Locking Latch

(9) Receiver Rails


f. Cover (Receiver sub group).

(1) Cover

(2) Cover Latches

(3) Feed Arm

(4) Front Cartridge Guide

(5) Rear Cartridge Guide

(6) Feed Pawl Assembly

(7) Cover Pin

g. Feed Tray (Receiver Subgroup).


(1) Feed Tray

(2) Feed Tray Groove

(3) Feed Tray Guides

(4) Link Ejection Port

(5) Cartridge Stop

3.THE CYCLE OF OPERATION. The cycle of operation is broken down into eight steps. It begins by loading a round in the feed tray groove and ends by pulling the trigger. It ends when the trigger is released.

    a.  Feeding.  This step is completed when the round is positioned in the feed tray groove either by hand or by the action of the cover parts.

    b.  Chambering.  

        (1) This is accomplished when the bolt moves forward, strips the round from the link and pushes it forward into the chamber.

        (2) The round is forced down by the chambering ramp as the bolt travels forward.

        (3) As the round is fully chambered the extractor snaps over the base of the cartridge and the ejector is depressed.

    c.  Locking.  Actually takes place the same time as Chambering.

        (1) The bolt enters the barrel socket by the swinging of the locking lever locking into the barrel socket.

        (2) The bolt and the barrel do not actually lock.  That is why you can remove the barrel with the bolt forward.

    d.  Firing.  After the bolt is locked, the operating rod moves freely carrying the firing pin through the firing pin aperture, striking the primer, and firing the round.

    e.  Unlocking. 

        (1) Unlocking is accomplished by the action of the gas, on the gas piston, which forces the operating rod to the rear.

        (2) The locking lever swings backwards unlocking the bolt.

    f.  Extracting.  The extractor grips the rim of the cartridge as the bolt and operating rod pull the case from the chamber.

    g.  Ejecting.  Ejecting is accomplished by the push of the ejector on the top of the casing.

        (1) The casing is ejected as soon as it is in line with the cartridge ejection port.

    h.  Cocking.  This is the process of placing the parts of the gun in position to fire the next round.

        (1) Firing pin removed from the face of the bolt.

        (2) Bolt has moved far enough back to pick up the next round.

        (3) This completes one cycle of functioning of the machinegun.  If the trigger is depressed again the cycle will begin again.
4.  SL-3 COMPONENTS. 

    a. Characteristics
        (1) The weight of the M122 tripod, flex mount, and traversing and elevating mechanism is 20 lbs.

        (2) The limit of traverse using the M122 tripod and traversing and elevating mechanism for a M240G medium machinegun – traversing bar 875 mils, free gun 6400 mils.



        (3) The limit of elevation using the M122 tripod and the traversing and elevating mechanism – 447 mils.

5.  NOMENCLATURE OF THE SL-3 COMPONENTS.

    a. Tripod

        (1) Sleeves

        (2) Sleeve Bushing

        (3) Front Leg

        (4) Pintle Lock Assembly

        (5) Sleeve Latch

        (6) Traversing Bar

        (7) Rear Legs

        (8) Pintle Bushing

     b. Flex Mount

        (1) Pintle

        (2) Spring pin

        (3) Brass Deflector

        (4) Flex Mount

        

    c. Traversing and Elevation Mechanism
        (1) Traversing Screw

        (2) Traversing Handwheel

        (3) Offset Head

        (4) Upper Elevating Screw

        (5) Elevating Handwheel

        (6) Lower Elevating Screw

        (7) Traversing Slide Lock Lever

        (8) Elevating Mechanism Sleeve


    d. Cleaning Gear

        (1) Bore Brush

        (2) Chamber Brush

        (3) Receiver Brush

        (4) Gas Cylinder Brush

        (5) Swab Holder

        (6) Combination Tool Front Sight 

        (7) Combination Tool (scraper and extractor)

        (8) Combination Scraper (Regulator)

        (9) Ruptured Cartridge Extractor

        (10) Large and Small Reamers

        (11) 5 Section Cleaning Rod

        (12) Handle Assembly

        (13) 5/32 Hex Wrench


6. CLEARING THE GUN.   Before any weapon can be disassembled, it must be cleared.  The clearing procedures for the M240G machinegun are as follows.

    a.  Place the safety on “F”.

    b.  Pull the cocking lever to the rear and lock the bolt back.  Ensure you maintain positive control.

    c.  Place the weapon on safe.

    d.  Push in on the latches to open the cover assembly. 

    e.  Remove any ammunition.

    f.  Raise the feed tray.

    g.  Visually and physically inspect the chamber to make sure it is empty.

    h.  If a round is still in chamber remove it.

i.  Lower the feed tray.

    j.  Place the weapon back on fire.

    k.  While holding the cocking lever to the rear, squeeze the trigger and ride the bolt home.

    l.  Close the cover.

7. GENERAL DISASSEMBLY.  General disassembly begins with the bolt forward and the cover closed.

    a.  Removing the Butt stock Group.

        (1) Depress the back plate latch located on the underside of the butt stock where it joins the receiver.

        (2) Slide the butt stock upward and remove it from the receiver.

    b.  Removing the Operating Group.  The operating group consists of the operating rod, bolt, and drive spring rod assembly.

        (1) To remove the drive spring rod assembly, first push in against its base, then lift up and outward so that it clears its retaining stud inside the receiver.  Then remove it from the rear of the receiver.

        (2) Pull the cocking lever to the rear to start the rearward movement of the bolt and operating rod inside the receiver.  This will allow the operating group to slide out of the rear of the receiver. 

        (3) Grasp the operating rod and remove it and the bolt from the rear of the receiver.

  (4) To separate the operating rod and bolt, remove the bolt hinge pin that holds them together, and pull the bolt forward until it is clear of the firing pin.  This completes disassembly of the Operating Group

c.  Removing the Trigger Housing Group.  The Trigger Housing Group consists of the trigger housing assembly and the trigger housing spring pin.

        (1) Remove the trigger housing spring pin by depressing the detent with your thumb and pushing the pin out.

WARNING:  DO NOT USE THE BUTTSTOCK GROUP OR ANY OTHER PART TO TAP THE TRIGGER HOUSING SPRING PIN OUT OF THE RECEIVER!  THIS WILL RESULT IN DAMAGE TO THE DETENT!
        (2) Rotate the rear of the trigger housing assembly down, disengage the holding notch at the front of the assembly from its recess on the bottom of the receiver, and remove the assembly from the receiver. 
    d.  Removing the Barrel Group.  The Barrel Group consists of the barrel with the attached gas system, adjustable front sight assembly, flash hider, and carrying handle, barrel bracket, and barrel bracket latch.

        (1) Press the barrel-locking latch located on the left side of the receiver where the barrel joins the receiver.

        (2) Grasp the carrying handle, and rotate it to an upright position, then push forward and pull up, separating the barrel from the receiver.


  (3) Hold the barrel at the point where the gas system attaches to it.  Press the gas collar towards the chamber, rotate it counter-clockwise and remove it from the gas plug.


  (4) Slide the gas plug out of the gas regulator.  This completes detailed disassembly of the barrel group.
NOTE:  DO NOT DEPRESS THE BARREL BRACKET LATCH WHEN REMOVING OR REPLACING THE BARREL
    e.  Receiver Group.  The Receiver Group consists of the receiver with rear sight, cover, feed tray, and bipod assembly.  


  (1) To remove the cover and feed tray, first raise the cover straight up.  Depress the detent on the cover with your thumb and

push it into the receiver.  Grasp the cover pin by the head and remove it from the receiver.

WARNING: DO NOT USE THE BUTTSTOCK GROUP OR ANY OTHER PART TO TAP THE COVER PIN OUT OF THE RECEIVER!  THIS WILL RESULT IN DAMAGE TO THE DETENT!


  (2) With the cover pin removed lift the cover and feed tray from the receiver.  This completes detailed disassembly of the receiver group.

8. GENERAL ASSEMBLY.  General assembly is accomplished by replacing the main groups within the receiver. It is done in the reverse order.

    a. Replacing the Barrel Group. In order to replace the barrel group you must first reassemble it.

        (1) Assembly of Barrel Group

            (a) Insert the gas regulator plug into the gas regulator (ensure that the gas setting is on 1).

            (b) Place the gas collar over the gas regulator plug.  Pushing on the gas regulator plug and the gas collar at the same time, twist the collar clockwise until the gas collar locks onto the gas regulator plug.

        (2) Insert the barrel socket into the receiver and align the gas regulator plug with the gas cylinder tube in front of the bipod.

        (3) Rotate the carrying handle down to its lowered position to lock the barrel in place, counting the clicks (there should be between 2 and 7 clicks for proper headspace).

    b.  Replace the Trigger Housing Group.
        (1) Insert the holding notch in front of the trigger housing into its recess on the bottom of the receiver.  Rotate the rear of the trigger housing upwards to align the hole of the trigger housing with the mounting bracket on the receiver.  

        (2) Replace the trigger housing spring pin by inserting the pin at an angle to depress the detent and push the trigger housing spring pin into the receiver.  This can be accomplished from the left or right.

    c.  Replace the Operating Group. In order replace the operating group you must first reassemble it. 

        (1) Assembly of Operating Group

            (a) To join the bolt and operating rod, hold the operating rod in one hand and slide the bolt over the firing pin.  

            (b) Align the hole in the bolt with the hole in the operating rod and slide in the bolt hinge pin to secure the two pieces together.

        (2) Grasp the operating group by the rear with the index finger supporting the bolt.  

        (3) Align the operating rod with the receiver rails and slide the operating group forward until the receiver rails support the bolt.

        (4) With the weapon set on "fire" press the trigger and slide the operating group forward until the bolt is fully forward.

        (5) Replace the drive spring rod assembly in the receiver and secure it in its notch in the receiver.

    d.  Replace the Butt stock Group.
        (1) Align the stock rails at the front of the butt stock with the vertical rails at the rear of the receiver.

        (2) Push down on the butt stock until it locks into the receiver.

9.  FUNCTION CHECK.

    a.  Ensuring the weapon is set on "fire", pull the bolt to the rear palms up.

    b.  Place the weapon on "safe" while maintaining positive control.  Press the trigger. (The bolt should not go forward.)

    c.  Then set the weapon on "fire" and pull the trigger, ride the bolt forward. (The bolt should go forward.)  

10.
THE CLEANING SOLUTIONS. The following solutions are the only authorized cleaning solutions.

    a.  CLP

    b.  RBC

    c.  Dry cleaning solvent

    d.  Hot soapy water

11. TYPES OF LUBRICANTS.  The types of lubricants you will use on your M240G will depend on primarily the temperature.

    a.  CLP is used under all but the coldest Arctic conditions.

    b.  Lubricating Oil, Arctic Weapons (LAW) is used when the temperature drops below 0 degrees F.

    c.  Lubricating Oil, Semi-Fluid, Teflon (LSA-T) can be used above 0 degrees F.

    d.  Lubricating Oil, Semi-Fluid, (LSA) can also be used above 0 degrees F.

12. CLIMATIC CONSIDERATIONS.

    a.  Hot, dusty, and sandy areas. Clean often. Wipe oil from exposed surfaces with clean wiping rag. Cover weapon as much as possible to keep dust and sand out of moving parts.

    b.  Hot, wet climate. Inspect often. Dry, clean, lubricate lightly as necessary.

    c.  Extremely cold climate. Keep free of moisture. Lightly oil with LAW.

    d.  After exposure to water. Disassemble, clean, oil and reassemble as soon as possible. Make sure it’s dry.

    e.  Nuclear, biological, and chemical (NBC) Decontamination. Decontamination procedures can be found in FMFM 3-5.

13. CLEANING THE MACHINEGUN.
    a.  After firing, clean the gun with CLP, RBC, dry cleaning solvent, or hot soapy water.

    b.  The gun must be cleaned for 3 consecutive days after firing.

    c.  After each day of cleaning, wipe all cleaning materials from the gun and apply a light coat of CLP on all metal parts.

    d.  Utilizing the combination tool, insert into the bottom of the cavity of the piston end of the operating rod.  Squeeze handles firmly and twist the combination tool back and forth to remove carbon.

    e.  Insert the screwdriver end of the combination tool into the cavity of the piston end of the operating rod to remove carbon residue in the bottom cavity.

    f.  Clean all other areas of the operating rod, firing pin, and spring pin with wiping rag dampened with CLP or RBC. Lightly oil with CLP after cleaning.

    g.  Insert the combination tool carefully into the front end of the gas cylinder of the receiver body.

    h.  Ensure that the combination tool shoulder is fully inserted and seated against the front end of the gas cylinder in receiver body.

    i.  Apply slight pressure to the handles and twist back and forth to remove carbon.

    j.  Clean the gas cylinder bore with the gas cylinder cleaning brush dampened with CLP or RBC.

    k.  Using the screwdriver end of the Combination Scraper (Regulator) scrape carbon residue from the piston extension.

    l.  With the receiver brush or a rag dampened with CLP remove all other carbon, brass shavings, rust or dirt from the rest of the operating group.

    m.  Clean the inside of the receiver with the receiver brush or dry cleaning rag and CLP (if necessary) to remove all dirt, carbon, rust and brass shavings.

    n.  Clean the feed tray with a dry cleaning rag and CLP (if necessary) to remove all dirt, carbon, rust and brass shavings.

    o.  Clean the cover utilizing a dry cleaning rag or the receiver brush and CLP (if necessary) to remove all dirt, carbon, rust and brass shavings.

    p.  Clean the exterior of the trigger housing with a dry cleaning rag or a receiver brush and CLP (if necessary) to remove all dirt, carbon, rust or brass shavings.

       q.  Insert scraper into center hole of plug. Twist scraper back and forth to remove carbon from center hole.

    r.  Fold scraper and press point into groove. Twist back and forth to remove carbon from groove on plug.

    s.  Pivot scraper blade and place tip of scraper into groove of plug and twist back and forth to remove carbon from groove on plug.

    t.  Utilizing the tip of the scraper, scrape carbon from surfaces of the plug.

    u.  Utilizing the small reamer, insert into each gas inlet hole of plug, twisting reamer as it is lowered into the holes to remove carbon buildup from the holes.

    v.  Utilizing the large reamer, insert through hole into gas porthole in barrel, twisting reamer as it is lowered into hole to remove carbon buildup from the hole.

    w.  Utilizing a cleaning rod and swab dampened with CLP, remove dirt and corrosion from the bore.

    x.  Remove dirt and corrosion from other parts using a wiping rag dampened with CLP or RBC.

    y.  Utilizing a wiping rag dampened with CLP or RBC, remove dirt and corrosion from the area under the front access cover of the receiver and all other parts.

14. INSPECTING THE GUN.  


 a.  Always check for cleanliness and rust.

    b.  Check the cover assembly for smooth operation, spring tension, bent parts, or excessive wear.

    c.  Check the cocking lever for bends and cracks, free movement, excessive wear, burrs, or chipped rails.

    d.  Check the barrel-locking latch for proper tension.

    e.  Inspect the trigger assembly for broken grips, bent, cracked, or broken trigger actuating assembly, loose nut or bolt, and chipped or cracked trigger-housing lug.

    f.  Check the tripping lever and sear for burrs, cracks, chips, and wear.

    g.  Check the cocking action by pushing back on the tripping lever, sear will rise. Pull the trigger and the sear will lower.

    h.  Check the safety functions. When safety is placed to “s” pull the trigger and the sear will not lower. When safety is placed to “f”, pull the trigger and the sear will lower.

    i.  Check the bolt and operating rod assembly for burrs, cracks, broken pins, or frozen linear roller.

    j.  Ensure you can spin the linear roller.

    k.  Check the driving spring for broken strands.

15. LUBRICATING THE M240G MACHINEGUN.

    a. Where to lubricate.

        (1) In general, lightly lubricate all metal parts of the gun to guard against rust.

        (2) Generously lubricate all metal parts of the gun that causes friction.

            (a) Lightly oil parts with CLP, LAW, or LSA/LSA-T in accordance with climatic conditions.

            (b) Lightly lubricate the tripping lever and sear surfaces.

            (c) Clean all areas of the operating rod, firing pin, and spring pin with wiping rag dampened with CLP or RBC. Lightly oil with CLP, LAW or LSA/LSA-T, in accordance with climatic conditions, after cleaning.

16. CLEANING OF SL-3 COMPONENTS
    a.  Traversing and elevating mechanism
        (1) Traversing and elevating mechanism should be cleaned to remove all dirt, sand, or rust.

        (2) Extend the traversing and elevating mechanism and clean far ends of elevating screw.

        (3) Clean elevation scale to ensure scale can be read without difficulty.

        (4) Rotate the traversing hand wheel and clean the traversing screw.
    b.  Tripod
        (1) The M122 tripod should be cleaned to remove all dirt, sand or rust. 



  (2) Inspect the pintle in the pintle bushing ensuring it locks in place.



  (3) Lubricate the tripod with CLP, especially to the sleeve and sleeve latch.

    c.  Flex Mount.



  (1) The flex mount should be cleaned to remove all dirt, rust or sand.

        (2) Lubricate the flex mount in accordance with climatic conditions.

    d.  Spare Barrel.

        (1) Remove all dirt from the spare barrel bag and gun bag.

        (2) Inspect the gun bag and spare barrel bag for deterioration and wear.

        (3) Remove cover from the scraper tool.

        (4) Insert scraper into center hole of plug. Twist scraper back and forth to remove carbon from center hole.

        (5) Fold scraper and press point into groove. Twist back and forth to remove carbon from groove on plug.

        (6) Pivot scraper blade and place tip of scraper into groove of plug and twist back and forth to remove carbon from groove on plug.

        (7) Utilizing the tip of the scraper, scrape carbon from surfaces of the plug.

        (8) Utilizing the small reamer, insert into each gas inlet hole of plug, twisting reamer as it is lowered into the holes to remove carbon buildup from the holes.

        (9) Utilizing the large reamer, insert through hole into gas porthole in barrel, twisting reamer as it is lowered into hole to remove carbon buildup from the hole.

        (10) Utilizing a cleaning rod and swab dampened with CLP, remove dirt and corrosion from the bore.

        (11) Remove dirt and corrosion from other parts using a wiping rag dampened with CLP or RBC.

        (12) Inspect for cracks, dents, burrs, or other damage on flash hider, barrel adapter, and carrying handle.

        (13) Lightly oil parts with CLP, LAW, or LSA in accordance with climatic conditions.

REFERENCES:  TM 08670A-10/1A Operator’s Manual 7.62mm, M240, M240C, and M240E1; Pages 2-11 through 2-14, MCWP 3-15.1 Machinegun and Machinegun Gunnery; 3-39 through 3-41
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1.  TERMINAL LEARNING OBJECTIVES. 

    a.  Given a tripod mounted SL-3 complete M240G medium machinegun that fails to fire, and ammunition, while wearing a fighting load, perform immediate action for M240G medium machinegun by returning the weapon into action.  (31TR.01.09)

    b.  Given a tripod mounted SL-3 complete M240G medium machinegun with a runaway gun, and ammunition, while wearing a fighting load, perform immediate action for a runaway M240G medium machinegun by returning the weapon into action.  (31TR.01.10)

    c.  Given a tripod mounted SL-3 complete M240G medium machinegun with a stuck cartridge, and ammunition, while wearing a fighting load, perform remedial action for a stuck cartridge in an M240G medium machinegun by returning the weapon into action.  (31TR.01.11)

    d.  Given a tripod mounted SL-3 complete M240G medium machinegun with a ruptured cartridge, and ammunition, while wearing a fighting load, perform remedial action for a ruptured cartridge in an M240G medium machinegun by returning the weapon into action.  (31TR.01.12)

    e.  Given a tripod mounted SL-3 complete M240G medium machinegun with sluggish operation, and ammunition, while wearing a fighting load, perform remedial action for sluggish operation of an M240G medium machinegun by returning the weapon into action.  (31TR.01.13)

2.  ENABLING LEARNING OBJECTIVES.
    a.  Given a tripod mounted SL-3 complete M240G medium machinegun, demonstrate the procedure for determining if the barrel is hot or cold on an M240G medium machinegun in accordance with TM 08670A-10/1A.  (31TR.01.09a) 

    b.  Given a tripod mounted SL-3 complete M240G medium machinegun, while wearing a fighting load, troubleshoot the M240G medium machinegun in accordance with TM 08670A-10/1A.  (31TR.01.12a)


1. DEFINITIONS.

a. Stoppage:  A stoppage is any interruption in the cycle of function caused by a faulty action of the gun or ammunition.  

(1) Stoppage must be cleared quickly.

b. Malfunction: A failure of the gun to function satisfactorily; the gun will fire, but fires improperly. The two most common malfunctions are sluggish operation and a runaway gun.

c. Immediate action: Prompt action taken by the crew to overcome a            stoppage, without investigating it’s cause, and quickly return the gun to action.

d. Remedial action: Action taken to identify a stoppage, if immediate action fails.

e. Hang fire: a round that goes off some time after the firing pin strikes the primer and is a rare occurrence. 5 seconds is allotted for this before investigating a stoppage.

f. Cook off: A cook off occurs when the heat of the barrel is high enough to cause the propellant powder inside the round to ignite even though the primer is not struck. Immediate action is completed in a total of 10 seconds to ensure that the round is extracted before the heat of the barrel affects it.

2.  SLUGGISH OPERATION.  This is normally caused by excessive friction or excessive loss of gas.  You can fix this by:

        (1) Check gas setting.


  (2) Clean, inspect, and relube.

3.  RUNAWAY GUN.  This is when the gun continues to fire after the trigger is released, usually caused by a worn, broken, or burred sear. 

        (1) The first thing you have to do is consider the situation and the number of rounds remaining on the belt.  This will help you to determine the safest course of action.

     (2) If the situation permits, for instance in training when there is no danger of hitting an individual, let the machinegun fire the remaining rounds on the belt.

        (3) If the requirement is to cease-fire immediately, break the belt by grasping and twisting it firmly approximately twelve inches from feed tray.

        (4) Clear the machinegun.

4.  HOT BARREL/COLD BARREL.  

    a.  Hot barrel:  There are three steps in determining whether you have a hot barrel.

        (1) More than 200 rounds fired within a 2-minute time period.

        (2) A long continuous burst or repeated firing of the weapon even though you do not reach 200 rounds in two minutes.

        (3) Less than 15 minutes have passed without a round being fired from a hot gun (more than 15 min. is a cold gun).

    b.  Cold Barrel:  You have a cold barrel when you have fired less than 200 rounds in 2 minutes or more than 15 minutes has passed since the weapon was last fired.

5.  IMMEDIATE ACTION.  The prompt action taken by the gunner to reduce a stoppage of the gun without investigating the cause.  There are three scenarios you can follow.

    a.  Weapon feeds and ejects:

        (1) Sound off “Misfire”, wait 5 seconds for a hang fire 5-4-3-2-1.  The gunner has an additional 5 seconds to pull the bolt to the rear checking for feeding and ejecting.

        (2) The weapon feeds and ejects, the gunner puts the cocking lever forward and continues on with the mission.

        (3) If the weapon fails to fire a second consecutive time you sound off “Misfire” and wait 5 seconds for a hang fire, assume there is a live round in the chamber and determine if the barrel is hot or cold.

        (4) If the barrel is hot you wait fifteen minutes for the barrel to cool.  If the barrel is cool, or you waited the fifteen minutes for the barrel to cool, you can continue on to cold barrel procedures.

        (5) The cold barrel procedures are unload and clear the gun then go to remedial action, which is, inspect the weapon and the ammunition.

    b.  Weapon fails to feed and eject:

        (1) Sound off “Misfire”, wait 5 seconds for a hang fire 5-4-3-2-1.  The gunner has an additional 5 seconds to pull the bolt to the rear checking for feeding and ejecting.

        (2) The weapon fails to feed and eject, assume there is a live round in the chamber and determine if the barrel is hot or cold.

        (3) If the barrel is hot you wait fifteen minutes for the barrel to cool.  If the barrel is cool, or you waited the fifteen minutes for the barrel to cool, you can continue on to cold barrel procedures.

        (4) The cold barrel procedures are unload and clear the gun then go to remedial action, which is, inspect the weapon and the ammunition.

 c.  Bolt stuck:

        (1) Sound off “Misfire”, wait 5 seconds for a hang fire 5-4-3-2-1.  The gunner has an additional 5 seconds to pull the bolt to the rear checking for feeding and ejecting.

        (2) The gunner attempts to pull the bolt to the rear and the bolt is stuck.  The gunner sounds off “Bolt stuck”, and assumes there is a live round in the chamber and determines if the barrel is hot or cold.

        (3) Once the barrel is cold, the team leader will lean onto the gunner and attempt to pull the bolt to the rear with the gunner.  If the bolt is still stuck the gunner and team leader put their heads down below the cover of the gun.  The gunner will maintain positive control of the cocking lever, while the team leader opens the cover and sweeps the ammunition from the feed way and then closes the cover.  The gunner attempts to pull the bolt to the rear again.  If the bolt still does not come to the rear the gunner and team leader then lower their heads below the cover of the gun. The gunner will maintain positive control of the cocking lever and the team leader lifts the cover.  Once the cover is open the gunner attempts to pull the bolt to the rear.  The last thing you do is to take the barrel off and remove any obstructions then put the barrel back on.

        (4) The gunner then unloads and clears the gun then goes into remedial action, which is, inspects the weapon and ammunition.

6.  REMEDIAL ACTION.  The action taken to inspect, identify, and correct the problem with the weapon or ammunition.  This action is taken after utilizing immediate action and the weapon is unloaded and clear.  The procedures to follow are called troubleshooting procedures.  You should perform those procedures in order as follows.

    a.  The weapon fails to fire on the initial burst:

(1) Check to see if the weapon is on safe.  If it is, move the safety to fire.

(2) Check to insure the belt is properly inserted.  If it is not, remove the belt and insert it properly.

(3) Check for defective ammunition.  If the ammunition is defective switch it out for good ammunition.

     b.  The weapon fails to feed:

        (1) Inspect for proper lubrication and lubricate as required.

(2) Check for defective ammunition/links or inverted link belt.  Remove the defective ammunition/links and install new ammunition/links.

        (3) Check for an obstruction in the receiver and remove it.

(4) Check for insufficient gas pressure. If so, notify unit maintenance.

(5) Check for long/short rounds. If so, align the rounds in the belt.

        (6) Check for an unlatched cover and latch it.

(7) Inspect for damaged, weak, or worn operating parts.  Notify unit maintenance.

    c.  Stops firing:

        (1) Check for a defective round in the chamber and eject the round.

(2) Check that the bolt assembly is fully forward and locked.  Remove obstruction or clean and lubricate as required.

(3) Check for an unfired round with a dented primer.  Eject the round and notify unit maintenance.

(4) Check for sticking feed mechanism.  Clean and lubricate the feed mechanism and if the problem still exists, notify unit maintenance.

(5) Check for short recoil.  Clean and lubricate bolt and operating rod assembly.  If problems still exist, notify unit maintenance.

d. Sluggish operation:

        (1) Check for dirty receiver.  Clean and lubricate.

        (2) Inspect for sufficient lubricant and lubricate as needed.

    e.  Double feed:

(1) Check for dirty ammunition or chamber.  Wipe ammunition off with a clean, dry rag, or clean the chamber.

        (2) Check for broken extractor/springs.  Notify unit maintenance.

    f.  Failure to chamber:

        (1) Check for stuck/ruptured cartridge case.  Remove cartridge.

(2) Check for dirty ammunition.  Wipe ammunition off with a clean dry rag.

(3) Inspect gas cylinder for carbon build-up.  If carbon build-up is present clean gas cylinder.

        (4) Inspect receiver for carbon build-up.  Clean receiver if necessary.

        (5) Check for damaged round.  Remove round and recharge weapon.

        (6) Check for damaged or weak drive spring.  Notify unit maintenance.

        (7) Inspect chamber for dirt and clean chamber.

(8) Check for a damaged gas regulator plug and notify unit maintenance.

    g.  Failure to fire:

        (1) Check for faulty ammunition and replace.

        (2) Check for broken or damaged firing pin.  Notify unit maintenance.

        (3) Check for broken or weak drive spring.  Notify unit maintenance.  

    h.  Failure to extract:

        (1) Check for short recoil and notify unit maintenance.

        (2) Check for damaged extractor/spring and notify unit maintenance.

    i.  Failure to eject:  

(1) Check for short recoil and notify unit maintenance.

(2) Check for damaged ejector or spring and notify unit maintenance.

(3) Check to see if spent casings are piled too high.  Level the pile down.

    j.  Failure to cock or runaway weapon:

        (1) Check for broken, worn, or burred sear.  Notify unit maintenance.

        (2) Check to see if the operating rod sear notch is worn.  Notify unit      maintenance.  

        (3) Check to see if the sear is stuck in the trigger housing.  Notify unit maintenance.

(4) Check for short recoil and notify unit maintenance.

    k.  Stuck cartridge

        (1) Ensure the bolt is to the rear and close the cover.

     (2) Place the safety to “S”.

     (3) Wait until the barrel is cool, remove the barrel, and lift the cartridge case from the chamber of the barrel, or pry rim if the case is tight.    

  (4) If cartridge will not come out, remove swab holder from cleaning rod and insert cleaning rod through muzzle end of barrel. 

     (5) Push cleaning rod through barrel to force stuck cartridge out of the chamber.

    l.  Ruptured cartridge

        (1) Charge the weapon.

  (2) Place the safety to “S”.

        (3) Ensure the cover is raised and the ammunition is removed.

  (4) Wait until the barrel is cool and remove barrel.

(5) Push threaded end of extractor post through ruptured case. Pull on handle to remove case.

References:  TM 08670A-10/1A Operator’s Manual 7.62mm, M240, M240C, and M240E1; Pages 2-2 through 2-14 and 3-3 through 3-20
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1.  TERMINAL LEARNING OBJECTIVES

    a. Given a tripod mounted, SL-3 complete M240G medium machinegun, and ammunition, while wearing a fighting load, operate a M240G medium machinegun in accordance with TM 08670A-10/1A and MCWP 3-15.1. (31TR.01.04)

    b. Given a M240G medium machinegun and ammunition, while wearing a fighting load, load a M240G medium machinegun with the cover open in accordance with MCWP 3-15.1. (31TR.01.05)

    c. Given a M240G medium machinegun and ammunition, while wearing a fighting load, load a M240G medium machinegun with the cover closed in accordance with MCWP 3-15.1. (31TR.01.06)

    d. Given a SL-3 complete M240G medium machinegun, while wearing a fighting load, change a barrel for a M240G medium machinegun in accordance with TM 08670A-10/1A. (31TR.01.07)

    e. Given a tripod mounted SL-3 complete M240G medium machinegun, 236 rounds of ammunition, and a basic machinegun target, while wearing a fighting load, perform twelve point seven meter tripod mounted firing for a M240G medium machinegun by obtaining a minimum score of 84 of 119 points. (31TR.01.14)

    f. Given a tripod mounted SL-3 complete M240G medium machinegun, 28 rounds of ammunition, a target at 500 meters, fire commands and corrections, as a machinegun team, while wearing fighting loads, field zero a M240G medium machinegun by achieving point of aim point of impact.  (31TR.04.05)

    g. Given a tripod mounted, SL-3 complete M240G medium machinegun, 342 rounds of ammunition, NBC protective gloves, and targets between 400 to 1000 meters, fire commands and corrections, while wearing a fighting load, perform transition firing for a tripod mounted M240G medium machinegun by obtaining a minimum score of 16 of 22 points. (31TR.04.06)

    h. Given a bipod mounted, SL-3 complete M240G medium machinegun, 308 rounds of ammunition, NBC protective gloves, and targets between 100 to 400 meters and fire commands, while wearing a fighting load, perform transition firing for a bipod mounted M240G medium machinegun by achieving a minimum score of 9 of 12 points. (31TR.04.07)
2.  ENABLING LEARNING OBJECTIVES
    a. Given a tripod mounted, SL-3 complete M240G medium machinegun and ammunition, demonstrate the weapons conditions in accordance with MCWP 3-15.1 (31TR.01.04a)

    b. Given a tripod mounted, SL-3 complete M240G medium machinegun, perform before operation preventive maintenance checks for a M240G medium machinegun in accordance with TM 08670A-10/1A (31TR.01.04b)

    c. Given a list of choices, identify the characteristics of ammunition or a M240G medium machinegun in accordance with TM 08670A-10/1A (31TR.01.04c)

    d. Given a list of choices, identify the ammunition care and handling procedures for a M240G medium machinegun in accordance with TM 08670A-10/1A (31TR.01.04d)

    e. Given a tripod mounted, SL-3 complete M240G medium machinegun, obtain position and grip on a M240G medium machinegun in accordance with MCWP 3-15.1. (31TR.01.04e)

    f. Given a tripod mounted, SL-3 complete M240G medium machinegun, fire commands, targets, and ammunition, adjust a M240G medium machinegun onto target in accordance with MCWP 3-15.1. (31TR.01.04f)

    g. Given a tripod mounted SL-3 complete M240G medium machinegun, perform during operation preventive maintenance checks for a M240G medium machinegun in accordance with TM 08670A-10/1A (31TR.01.04g)

    h. Given a tripod mounted SL-3 complete M240G medium machinegun, perform after operation preventive maintenance checks for a M240G medium machinegun in accordance with TM 08670A-10/1A (31TR.01.04h)

    i. Given a tripod mounted SL-3 complete M240G medium machinegun and fire commands and corrections, manipulate a traversing and elevating mechanism to fire commands or corrections in accordance with MCWP 3-15.1. (31TR.01.04i)

    j. Given a tripod mounted SL-3 complete M240G medium machinegun, 13 rounds of ammunition, a basic machinegun target, and fire commands, zero a M240G medium machinegun at twelve point seven meters by achieving point of aim/point of impact. (31TR.01.14a)

1.  WEAPONS CONDITIONS.

    a.  Condition 4.  The bolt is forward, the safety is OFF and the feed tray is clear of ammunition. The chamber is empty and the cover is closed.

    b.  Condition 3.  The bolt is forward.  The chamber is empty and the safety is OFF. The cover is closed and the belt-feeding pawl engages the first round. The feed Arm engages the linear roller.

    c.  Condition 2.  Does not apply to the M240G.

    d.  Condition 1.  The bolt is locked to the rear.  the safety is on.  Rounds are positioned in the feed tray open link down, first round in the feed tray groove.  Cover is closed.
2.  CLEARING/UNLOADING, LOADING, AND CHANGING BARREL.  

    a.  Clearing/Unloading
        (1) The gunner ensures that the weapon is set on "fire" and pulls the bolt  to the rear and locks it back. Ensure the weapon is on safe.

        (2) The team leader then raises the cover and removes all ammunition and links from the feed tray.

        (3) After the feed tray is empty the team leader will lift the feed tray and visually check the chamber.  Once the chamber has been checked, both the team leader and the gunner will sound off “CLEAR”.

        (4) If a round is still in the chamber, remove it.

        (5) Lower the feed tray.

        (6) Place the safety to “F”.

        (7) Hold the cocking lever to the rear, depress the trigger, and ease the bolt forward to close and lock.

        (8) Close the cover.

    b.  Loading.  There are two methods of loading the M240G machinegun, the cover raised method and the cover closed method.

        (1) Cover Raised Method:  This is the first method we will discuss.

            (a) Pull the bolt to rear position.

            (b) Place the safety to "S".                                                                 

            (c) Ensure you maintain positive control of the cocking lever.

            (d) Open the cover assembly.

            (e) Place link belt in feed tray, with the open side of the links down, with the first round against the cartridge stop aligning it with the feed tray groove.

            (f) Close and lock the cover assembly ensuring the first round stays in place.  Then return the cocking lever forward.

        (2) Cover Closed Method: The cover-closed method is the alternate method:

            (a) Ensure the safety is on "F".

            (b) Pull the bolt to the rear, raise then close the cover.

            (c) Then ride the bolt forward to engage the linear roller.

            (d) Place link belt into the feed way with the open side of the links down. 

            (e) Ensure that the first round of the belt engages the holding pawl and is held in place to make a condition 3 weapon.

            (f) Pull the bolt to the rear position.                                 

            (g) Place the safety to "S" to make a condition 1 weapon.

            (h) Return the cocking lever to the forward position.                   

    c.  Changing of the barrel:  When firing the gun, either in practice or combat, the procedure for changing the barrel:

        (1) Cease firing.

        (2) Ensure the bolt is to the rear position.                            

        (4) Place the safety to "S", and maintain positive control.                                            

        (5) The gunner will depress the barrel-locking latch with the left hand and hold down.                          

        (6) The team leader will grasp the barrel by the carrying handle.                            

        (7) Rotate the carrying handle to the upright position.                 

        (8) Push forward and pull up, separating the barrel from the receiver.  

        (9) Grasp the spare barrel by the carrying handle.                      

        (10) Insert the spare barrel socket into the receiver while aligning the gas plug with the gas cylinder and pull to the rear of the    

receiver until the spare barrel is fully seated.                  

        (11) Lower the carrying handle while ensuring that the number-of-clicks are counted as the carrying handle is lowered. A minimum of 2     

clicks to a maximum of 7 clicks should be counted to ensure proper fit.                                                           

3.  OPERATIONAL MAINTENANCE CHECK AND SERVICES.  These are checks that the gunner must perform before he can safely fire the weapon. They are divided into three groups: before, during, and after firing checks.

    a.  Before Firing Checks.

        (1) Remove barrel.

        (2) Check bore and chamber using cleaning rod with swab to remove       excessive oil, foreign material, and obstruction.  Check gas regulator setting and ensure it is on setting 1.

        (3) Inspect flash suppressor and front sight blade for tightness and cracks.

        (4) Check the carrying handle to ensure it moves freely.

        (5) Install and lock barrel into receiver ensuring 2 to 7 clicks while rotating handle down.

        (6) Ensure butt stock latch is locked.

        (7) Squeeze cover latches and open feed tray cover.

        (8) Ensure feed arm moves freely.

        (9) Check feed pawls for free movement and spring tension.             

        (10) Close the cover ensuring it latches.                                

        (11) Grasp cocking lever palms up and pull to the rear while ensuring bolt moves freely and locks to the rear.                          

        (12) Place safety to "S".

        (13) Pull trigger and ensure bolt stays to the rear.                     

        (14) Place safety to "F".                                                

        (15) Hold cocking lever to the rear, pull the trigger, and ride the bolt forward to make a condition four weapon.

        (16) Inspect ammunition ensuring it is free of dirt and corrosion, and that it is ready for loading.                                  

    b.  During Firing Checks.

        (1) While firing maintain a light coat of lubrication on the gun and a generous amount on friction producing parts.

        (2) Change barrel as necessary.

    c.  After Firing Checks. 

        (1) Ensure the weapon is clear

        (2) Clean the weapon.

        (3) Inspect weapon for any damaged or broken parts.

        (4) Lightly oil all parts.                                         

4.  M240G MACHINEGUN AMMUNITION.  M240G ammunition is identified and classified by different types as followed:

    a.  The 7.62MM NATO cartridge may be identified by:

        (1) Its physical appearance.

        (2) Painting on the projectile tips.

        (3) Stamping of the manufacturer’s initials and the year of manufacture on the base of the cartridge case.

        (4) And from the markings on the packing containers.

    b.  Components of a cartridge.

        (1) Projectile.  This is the part of the round that travels down range.

        (2) Cartridge case. Houses the propellant and the projectile.

        (3) Propellant. The powder, when ignited by the primer, that sends the projectile down range.

        (4) Primer. The device that ignites the propellant.







5.  FIVE TYPES OF AMMUNITION.
    a.  The M62 tracer cartridge is used for observation of fire, incendiary effect, signaling, marking targets and during training.  For easy identification, the tip of the tracer round is painted ORANGE/RED. 
    b.  The M80 Ball cartridge is used for marksmanship training, and against personnel and light material targets.  The tip of the ball cartridge is not painted.

Penetration

Material          300 Meters           500 Meters
Armor


  4 mm

     3 mm
    c.  The M61 Armor Piercing cartridge is used against lightly armored vehicles and is for combat use only.  The tip of the armor piercing round is Black.

Penetration

Material             300 Meters            500 Meters

           Armor 
           7 mm


    5 mm
    d.  The M82 blank cartridge is used for training when simulated firing is desired.  The blank round is identified by the crimped end and lack of projectile.
    e.  The M63 dummy round is used for crew drills and practice loading the gun.  The dummy round has three holes drilled through the cartridge case, no primer, and no markings on the round.

6. AMMUNITION PRECAUTIONS.
    a.  Ammunition containers should not be opened until you are ready to use them.

    b.  You should protect the ammunition from mud, dirt, and water.  If the ammunition gets dirty or corroded, it must be cleaned before firing.

    c.  Do not expose ammunition to the direct rays of the sun for long periods of time.

    d.  Do not oil or grease ammunition, as it will collect dirt.

    e.  Replace any defective ammunition when you check it prior to firing.

    f.  Any ammunition marked “FOR TRAINING PURPOSE ONLY”, is not to be fired over the heads of friendly troops.

7. AMMUNITION PACKING.  


 a.  M240G ammunition usually comes in a metal can with two bandoleers in each can.

    b.  Each bandoleer contains 100 rounds.

    c.  Ball ammunition normally comes linked with a ratio of one tracer to every four ball rounds.

    d.  Ammunition is issued in a disintegrating, metallic, split-linked belt.

8.  POSITION AND GRIP ON TRIPOD MOUNTED GUN.

    a.  The gunner assumes the prone position behind the gun.

    b.  An imaginary line drawn through the gun should bisect the gunner’s right shoulder and right buttocks.

    c.  The legs will be spread at a comfortable distance apart with the heels down, if possible.

    d.  The right hand will grasp the pistol grip with the index finger resting straight and off the trigger until ready to fire.

    e.  The elevating hand wheel will be grasped with the left hand, palm down, and a firm rearward pressure will be exerted with both hands: right hand shoulder pressure will be exerted to take up the slack in the T&E mechanism.

    f. The cheek will rest lightly on the butt stock of the gun while aiming and firing.


 g. In order to fire a tight group, the gunner must maintain his position and the grip with a consistent amount of right, tight, and down shoulder pressure during firing.

9. POSITION AND GRIP BIPOD MOUNT.  

    a.  The correct position for the gunner on the bipod-mounted gun is with his body directly behind the gun so that a straight line could be drawn through the barrel and down the inside of the right thigh.  Correct grip is obtained with the right hand firmly grasping the trigger housing and pulling the weapon back into your shoulder.

    b.  The left hand grasps the lower portion of the butt stock with the hand made into a V along the bottom edge with the fingers pointed to the shoulder and pulls the weapon into the shoulder and over to the cheek keeping it tight.  The slack should be taken out of the bipod either by pushing or pulling.

    c. To fire traversing fire with the bipod mounted gun, the gunner will use successive aiming points, by moving his entire body left or right for major changes in direction, or by moving his shoulders left or right slightly for minor changes.

    d. To fire searching fire, the gunner will move his elbows closer together to lower the strike of the round and spread his elbows to raise the strike of the round.
10. SIGHT ALIGNMENT AND SIGHT PICTURE.


a.  Sight Alignment.  The gunner will center the front sight blade in the aperture of the rear sight with the top of the sight blade centered vertically, and horizontally in the rear sight aperture.


b.  Sight Picture:  The gunner will maintain correct sight alignment so it appears that the top of the front sight sits at 6 o'clock on the target.



(1) Once the gunner is sighted he will sound off "Sighted".  Then the team leader will sound off "Gun Up".  If the gunner is sighted at over 900 meters the team leader would put the sight down when he said gun up.




(a) When the sight is placed in the down position, the gunner maintains his shoulder pressure and grip.




(b) Once the gunner opens fire, he will maintain the same shoulder pressure and grip throughout the string of fire.  On the tripod the gunner will NOT look back through the sights.

11.  MANIPULATION PROCEDURES.

    a.  All manipulations of the traversing and elevating mechanism are made with the left hand.
    b.  Changes in direction will always be made first then changes in elevation.

    c.  The five manipulations used with the T&E on a tripod mounted M240G are fixed, traversing, search, traverse and search, and swinging traverse.  Free Gun should not be fired from the M240G due to the fact that the T&E cannot be disengaged from the flex mount.  In situations requiring rapid adjustment of direction and elevation that cannot be performed with a T&E, the gun should be fired in the bipod mode. 

        (1) Fixed Fire. Fixed fire requires no adjustment of the T&E once the weapon is on target.

        (2) Traversing Adjustment.
            (a) To move the muzzle of the gun to the right the gunner places his left hand on the traversing hand wheel, thumb up, and pushes with his thumb away from himself (Push--right)

            (b) To move the muzzle left, the gunner will pull his thumb towards himself (Pull-left)

        (3) Searching Adjustment.
            (a) To move the muzzle of the gun up, the gunner will grasp the elevating hand wheel with his left palm down and push his thumb away from himself (push-up).

            (b) To move the muzzle of the gun down, the gunner will grasp the elevating hand wheel with his left palm down and pull his thumb towards himself (pull-down).

        (4) Traverse and Search Adjustment. Traverse and Search adjustment is a combination of the previous two methods. The traverse is done first followed by the search.

        (5) Swinging Traverse. Swinging Traverse adjustment is utilized on targets requiring large, rapid changes in direction, but little or no changes in elevation.  The gunner loosens the slide lock lever enough to move the T&E freely across the traversing bar, with his palm on the slide lock lever and his fingers grasping the elevating hand wheel, the gunner makes direction changes by sliding the traversing slide across the traversing bar.

        (6) Free gun. Fire delivered against moving targets, which must be quickly engaged, and which require rapid changes in both direction and elevation. Examples are aerial, vehicles, mounted troops, or infantry in close formation moving rapidly toward or away from the gun position.

12. SIGHT SETTING AND BZO PROCEDURES.

    a.  General



(1) Sights - The sights of the M240G are rugged and reliable.  When setting BZO, all adjustments (windage and elevation) are made to the front sight assembly.  The advantage of this system is that it allows each spare barrel to be individually zeroed to the machinegun and then locked down with the adjustment tool.  This avoids accidental loss of zero through inadvertent manipulation during cleaning and inspections.  BZO is normally established at 12.7 meters in preparation for qualification firing.  Zeroing pasters are added to the qualification targets for this purpose.  However, any point of aim, point of impact type of target can be used as a field expedient zero.  For example; the M-16A2 BZO target.



(2) Tools - The combination tool front sight is used for elevation and windage adjustments.  This tool unlocks the front sight blade-retaining strap and has a special slotted end piece to turn the front sight blade for elevation changes.  In addition, a hex wrench is formed on another section of the tool.  This hex wrench is designed to turn the socket heads of the windage screws.


b.  Adjusting for Elevation Zero 



(1) For the initial firing group, do not unlock or change the elevation setting of the front sight post.  Begin with the front sight post set at the position in which it is delivered.  Set the rear sight elevation at 500 meters.  With a target at 12.7 meters (measured from the target to the muzzle), first correctly align the sights.  Then hold a tight/well supported point of aim/ point of impact sight picture and fire three rounds, one at a time, taking time to realign the sight picture between shots but do not adjust the T&E.



(2) If the shot group is above or below the aiming point, the front sight needs to be adjusted.  The combination tool is used to unlock the front sight-retaining strap.  Unlock the retaining strap and rotate it upwards.  The front sight post is now free to rotate.  Apply 2-3 drops of lubricant (CLP, LSA, or LSA-T) around the base of the front sight post to lubricate the threaded shaft of the front sight post.  This will make it easier to rotate.

(NOTE:  THE FOLLOWING TURNING DIRECTIONS ARE ALL REFERENCED FROM THE REAR SIGHT OF THE MACHINEGUN WITH THE INDIVIDUAL IN A NORMAL FIRING POSITION OR POSITIONED ABOVE THE GUN.)



(3) If the shot group is above the aim point, rotate the sight post counterclockwise as if it were being unscrewed.  If the shot group is below the aim point, rotate the sight post clockwise as if it were being screwed in or down.

(NOTE:  ROTATING THE FRONT SIGHT COUNTER-CLOCKWISE BRINGS THE POINT OF IMPACT DOWN ON THE TARGET, WHILE ROTATING THE FRONT SIGHT POST CLOCKWISE BRINGS THE POINT OF IMPACT UP ON THE TARGET.)  




(4) At the range of 12.7 meters, one half turn of the post blade will move the strike of the bullet by approximately 1/5 of an inch (10mm).  



(5) After rotating the post blade the required amount, lower the retaining strap, but do not lock it down until the BZO elevation is confirmed.



(6) Continue the above procedures until the elevation BZO is confirmed.  If the post blade is required to be rotated counterclockwise to a point where its base is more than a half way out of the assembly, it should be replaced with a No. 1 front sight blade, which is taller than the No. 2 or normal sight.



(7) Once BZO elevation is confirmed, lock the retaining strap down to its detent.


c.  Adjusting for Windage BZO

      (1) As above, fire group(s) to determine if a windage adjustment is required.



(2) If the group is to the left of the point of aim, the front sight protector assembly must be moved to the left to shift the point of impact to the right (towards the point of aim).  If the group is to the right of the point of aim, the front sight protector assembly must be moved to the right to shift the point of impact to the left (towards point of aim).

(NOTE:  MOVING THE FRONT SIGHT POST TO THE RIGHT MOVES THE STRIKE OF THE ROUND TO THE LEFT ON THE TARGET.  MOVING THE FRONT SIGHT POST TO THE LEFT MOVES THE STRIKE OF THE ROUND TO THE RIGHT ON THE TARGET.)



(3) To move the group to the left, the following applies:




(a) Using the hex wrench, loosen (turn counterclockwise) the adjusting screw on the right side of the front sight assembly the desired amount.  Then tighten (turn clockwise) the adjusting screw on the left side of the front sight assembly exactly the same amount.

CAUTION:  THE WINDAGE SCREWS WILL BREAK WITH THE SLIGHTEST OVER-TORQUING.  BE CAREFUL NOT TO OVER TIGHTEN THE ADJUSTMENT SCREWS.




(b) At a range of 12.7 meters, one complete rotation (30 degrees) of the adjusting screws will move the point of impact 8mm (approximately 1/3 inch).  As the adjusting screws are turned, noticeable clicks (8 per revolution) should be detected.  If this is not the case, an armorer should replace the protector assembly or the detent spring.



(4) To move the group to the right, the following applies:




(a) Using the hex wrench, loosen (turn counterclockwise) the adjusting screw on the left side of the front sight assembly the desired amount.  Then tighten (turn clockwise) the adjusting screw on the right side of the front sight assembly exactly the same amount.




(b) The movement of the point of impact is the same as described in paragraph (3)(b) above.

NOTE:  THE FRONT SIGHT WINDAGE ADJUSTMENT PROCEDURE IS THE COMBINATION OF CREATING SLACK ON ONE SIDE, AND THEN TAKING UP THAT SLACK FROM THE OPPOSITE SIDE.  THEREFORE, THE FRONT SIGHT PROTECTOR ASSEMBLY SHOULD ALWAYS BE CLAMPED TIGHT BETWEEN THE HEADS OF THE OPPOSING SCREWS.  EACH TIME ONE SCREW IS LOOSENED, THE OPPOSITE ONE MUST BE TIGHTENED EXACTLY THE SAME AMOUNT.



(5) Once the shot group is confirmed to be centered, check for play in the front sight assembly by lightly clamping between the finger and thumb and attempting to move the sight assembly laterally.  If there is no play evident, the windage adjustment is completed.  If play is evident, carefully check both screws for looseness.



(6) The 12.7-meter qualification course is fired with the BZO established as above with the rear sight set for 500 meters.  Since the rear sight is calibrated for any range within the maximum effective range, when engaging targets other than the BZO, the appropriate range target should be applied to the rear sight and proper sight picture obtained before firing.

REFERENCES:  TM 08670A-10/1A Operator’s Manual 7.62mm, M240, M240C, and M240E1; Pages 2-0 through 2-14 and 4-1 through 4-2, MCWP 3-15.1 Machinegun and Machinegun Gunnery; 3-47 through 3-57, 3-61 and 3-62.
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1. Terminal Learning Objectives

     a. Given a SL-3 complete M240G medium machinegun and a direction of fire, while wearing a fighting load, mount a M240G medium machinegun in accordance with MCWP 3-15.1. (31TR.01.03)

     b. Given a SL-3 complete M240G machinegun and 10 rounds of dummy ammunition, as a machinegun team, while wearing fighting loads, place the M240G medium machinegun into action without error and in a time limit of 2 minutes with the time starting at the command “Action” and ending when the team announces “Gun Up”.  (31TR.04.04) 

 c. Given an SL-3 complete M240G medium machinegun, as a machine gun team while wearing fighting loads, change barrels for a M240G medium machinegun without error and in a time limit of 30 seconds with the time starting at the command “Change Barrels” and ending when the team announces “Gun Up”.  (31TR.04.04) 

2.  ENABLING LEARNING OBJECTIVES.

    a. Given a M122 tripod and a direction of fire, prepare a M122 tripod to receive a M240G medium machinegun in accordance with MCWP 3-15.1. (31TR.01.03a)

    b. Given a flex mount, center the traversing and elevation mechanism in accordance with MCWP 3-15.1. (31TR.01.03b)


1. THE TWO TYPES OF MOUNTS.  There are two types of mounts used in the Weapons Platoon for the M240G.  

a. Bipod Mount
      (1) The bipod mount is a part of the receiver group and you are not authorized to disassemble it.

         (2) The bipod is attached to the receiver by the ball joint.

         (3) The bipod legs automatically lock when raised or lowered.

         (4) The bipod feet are located on the bottom of the bipod legs.

         (5) To place the bipod in operation, push the bipod-retaining latch and push the leg down and forward, release the legs and they will spring forward and lock.

         (6) To raise the bipod legs, squeeze them together, rotate rearward and upward into the slot in the bottom of the receiver until the bipod-retaining latch engages them, locking them in position.

         (7) Lateral movement.  The M240G bipod pivots on the ball joint and, that allows quick and easy right and left lateral movement of the weapon by the gunner.

       b. M122 Tripod Mount.  The M122 tripod mount is used when increased stability and accuracy are desired, and when firing predetermined fire.  The tripod mount consists of two main parts; the M122 tripod and the flex mount.  The M122 tripod is the preferred mount for the M240G machinegun.
2.  MOUNT AND EMPLACE THE GUN.  To mount the gun, the following steps are used:

    a.  Extend and lock the tripod legs.  To do this, hold the left sleeve against its position stop with your left hand.  Grasp the right leg near the shoe and snap the tripod open.  Ensure that the sleeve latch is engaged.

    b.  Place the tripod on the ground with the front leg towards the target.

    c.  Tramp down the shoes and level the traversing bar as necessary.

    d.  The flex mount attaches to the tripod by inserting its pintle into the tripod pintle bushing and then engaging the pintle lock lever to hold it in place.  Ensure the bipod legs are up and locked.

    e.  Center the T&E mechanism’s offset head (when centered, the traversing handwheel should read zero) and ensure that 1.5 inches of the thread (approximately two fingers width) are exposed both above and below the elevation handwheel.  

    f.  With the traversing slide lock lever facing the gunner and the traversing handwheel to the left, lock the T&E to the traversing bar.  Ensure that the traversing slide’s left edge is on zero.

    g.  The gun attaches to the flex mount by first pulling the recesses on the forward, bottom portion of the receiver against the forward bushings on the flex mount.  Then rotate the rear of the gun down to the mount and insert the retaining pin forward of the trigger housing assembly to lock the weapon in place.

3.  DISMOUNT THE GUN.  Dismounting the gun is simply the reverse process of mounting the gun.

4.  PLACE DATA ON THE GUN.

    a.  Direction settings are obtained from two places on the tripod-mounted machinegun: the traversing bar and traversing hand wheel.  

    b.  The traversing bar has an engraved scale going from zero in the center to 450 mils on the left side and 425 mils on the right side, for a total of 875 mils.

    c.  The mils are marked with a line in 5 mil increments and numbered every 100 mils.

    d.  To place a specific direction on the gun:

       (1) Ensure that the traversing hand wheel is on zero and the offset head is centered.

       (2) Now loosen the traversing slide lock lever, move the traversing slide until the left side is on the lowest 5-mil line before the desired setting, and tighten the traversing slide lock lever.

       (3) If the desired setting is not on an exact 5-mil line, add the necessary number of clicks to reach the desired setting by using the traversing hand wheel.

       (4) Read the traversing bar along the left edge of the traversing slide and add any clicks that had to be placed on the traversing hand wheel (if the traversing slide is on the left side of the zero line on the traversing bar it is a right direction and if the traversing slide is on the right side of the zero line on the traversing bar it is a left direction).  Direction settings are expressed as one whole number.  An example of right 303 would mean the left edge of the traversing slide is on the right 300 mark on the traversing bar and three clicks of right direction was placed on the traversing hand wheel.

    e.  Elevation settings are obtained in two places also: the upper elevating screw and the elevation hand wheel.

    f.  The upper elevating screw has an engraved scale, which goes from minus 200 mils to plus 200 mils.  It is marked and numbered every 50 mils with a number above an index line.

    g.  The elevating hand wheel is marked every mil with a line and numbered every 5 mils.

    h.  Elevation readings are expressed as two numbers (major and minor readings) separated by a slash.

    i.  To place a specified elevation setting on the gun:

       (1) Turn the elevation hand wheel until the major reading (read off of the engraved scale) and its index line are visible above the hand wheel.

       (2) Now adjust the elevating hand wheel until the minor reading (on the top of the wheel) is aligned with the stationary indicator.  When doing this, ensure that you do not turn the hand wheel so far that another index line comes up over the hand wheel or that the specified number’s index line drops below it.  An example of +50/15 would mean that the +50 and it’s index line are visible above the elevation hand wheel and the stationary indicator is pointing at 15.

5.  READING A DIRECTION AND ELEVATION SETTING ON THE GUN.

    a.  Read the traversing bar at the left of the traversing slide.

    b.  Next, look and see if the muzzle of the gun is pointing to the left or right.

c. If the muzzle is pointing to the left, you write the direction down as Left (L) and whatever the reading on the traversing bar is. 

    d.  If the muzzle is pointing to the right, you would write the direction down as Right (R).

    e.  To read the elevation setting off the gun you first read the upper elevating screw, and then the elevating hand wheel.

        (1) Write down the sign and number that you see closest to the top of the elevation hand wheel (remember you must be able to see the index line below the number).  

        (2) Now place a slash mark after the number so that you have a separation between that number and the next number you are going to write down.

        (3) Next, look at the scale on the elevating hand wheel and write down the number opposite the indicator. For example, if the indicator is pointing at 25, your elevation reading would be +50/25.

6.  PURPOSE FOR GUN DRILL.

    a. Gun drills give team members training in machinegun operations complete confidence in their ability to put the gun into action with precision and speed.

        (1) Precision is obtained by strict adherence to prescribed procedures, to include inspecting the gun before firing and observing safety procedures.

        (2) Speed is acquired with practice after precision has been developed.

        (3) Precision is never sacrificed for speed.

    b. Rotation of the duties during training insures that every team member becomes well trained in the duties of each position.

    c. Commands are given by the squad leader.

7.  EQUIPMENT. In addition to their individual arms and equipment, machinegun team members carry the following:

    a. Squad leaders: Binoculars and compass.

    b. Team Leader: Tripod and one box of ammunition (100).

    c. Gunner: The machinegun and one box of ammunition (100).

    d. Ammunition Bearer: Spare barrel case, one can of ammunition (200), and the flex mount with traversing and elevation mechanism.

    e. The squad leader is responsible for ensuring all team members have their proper equipment.

8.  COMMANDS AND RESPONSES. The squad leader gives all the commands. The team leader repeats all the commands from the squad leader by turning his head toward his team so that all members can hear him.

    a.  Fire Commands.  The elements contained in the initial fire command are identical to those utilized for the infantry unit leader.  The acronym ADDRAC can be utilized to remember the elements.



A lert



D irection  (only when not obvious)



D escription(only when not obvious)



R ange

A ssignment/Method (division, manipulation, rate; all    only as required)

C ontrol

        (1) Alert.  The first element of the fire command.  It designates the gun crew and prepares them to receive and execute a fire mission.

        (2) Direction.  This is given to the gunner when the direction is not obvious (front, right (left) front, right (left) flank, etc.). 

        (3) Description.  A word or two used to inform the gunner of the type of his target (troops, bunker, tank, machinegun, etc.).

        (4) Range.  Range is announced in meters.  The range is also announced in even digits, hundreds or thousands.

        (5) Assignment/Method.  This element is utilized when specific assignments are required to divide the target, assign classes of fire, or to designate a rate of fire.  The rapid rate is the default rate of fire.

        (6) Control.  The command fire or the hand and arm signal to fire is given without pause.  It is important that both guns open fire at the same time.  The squad leader may begin the command with the words AT MY COMMAND or ON MY SIGNAL.  Once the gunners are ready, they report to the team leader (SIGHTED) who signals to the squad leader (GUN UP).  The squad leader then gives the command or signal to fire.

    b. Preparation for gun drill.
        (1) The first command the squad leader gives is “FALL IN”. At this time the team forms on line with five paces between each team member, with their equipment and ammunition one pace to their front and right.

    
  (2) The next command given is “TAKE EQUIPMENT”. The team members take one step forward, pick up their equipment with their right hand and ammunition with their left.

    
  (3) The next command is “FORM FOR GUN DRILL”.  On the command, “Form for Gun Drill”, the team members execute a right face and then assume the prone position with their equipment in the following position: team leader has the tripod to his right with the trail legs to the rear, front leg uppermost, ammunition box to his left, latch to the front; the gunner has the machinegun to his right, muzzle pointing forward; the ammunition bearer has a spare barrel case to his right with the muzzle to the rear and the ammunition box to his left with the latch to the front.

 9. EXAMINATION OF EQUIPMENT.

    a. A thorough examination of the equipment is made before each exercise. After the team is formed, the squad leader gives the command “INSPECT EQUIPMENT”. On this command, each team member examines his piece of equipment.

       (1) The team leader examines his ammunition first. (Only linked dummy ammunition will be used during training). To do so, he opens the can, releases the cloth flaps and pulls out the cardboard flaps of the bandoleer. He ensures that the ammunition is properly linked, free of dirt and corrosion, and that the double link is up and ready for loading. Ammunition belts should not be removed from the bandoleer for examination. After he examines the ammunition, he reinserts the cardboard flaps in the bandoleer, closes the cloth cover, puts it back in the ammunition can and closes its cover. He places the ammunition to his left. He then examines the tripod. He assures that the legs will lock and then they are folded closely together and, with his right hand, checks the sleeve latch to ensure that it has tension and will function properly. He ensures the pintle bushing is free of dirt and burrs, the sleeve lock latch and pintle lock release cam is in working order and pintle lock release lever is down.  This completes his examination.

       (2) The gunner examines his gun by pulling the bolt to the rear; he places the safety on S, raises the cover, and checks the chamber to ensure that the gun is clear. He then removes the barrel to ensure the bore is clean. The gunner then checks the flash suppresser for cracks and the front sight blade for tightness and damage to the blade. Next he checks the gas system, ensuring the gas collar is properly attached to the plug. He checks to ensure that the barrel-changing handle moves freely and replaces the barrel ensuring 2-7 clicks. He checks the cover to ensure that the feed arm, pivot arm and feed arm fork move freely and are properly lubricated. He pushes on the feed pawls to ensure they have spring tension. He lowers and latches the cover, pulls the trigger while maintaining positive control, then places the safety on F, and pulls the trigger, riding the bolt forward. He sets the rear sight on 500 meters. This completes the gunner’s examination of equipment. He resumes his position parallel to the gun with his head on line with the feed way.

       (3) The ammunition bearer begins by examining the ammunition in the same manner as the team leader.  The ammunition bearer removes the flex mount from the spare barrel case and inspects the traversing and elevating mechanism.  The ammunition bearer then centers the elevating hand wheel and offset head (2-2-2), checks the locking lever on the traversing slide to ensure it moves freely, and inspects the flex mount ensuring the locking pin and pintle are clean and free of burrs.  The ammunition bearer then removes the barrel from the spare barrel case and inspects the bore for cleanliness, flash suppressor for cracks, front sight blade for tightness or damage, gas collar is affixed to gas plug, barrel changing handle moves freely, and ensures the barrel socket is clean.  The ammunition bearer returns the spare barrel and flex mount back in the case and ensures all SL-3 components are present.          

       (4) Report of Examination. Upon completion of the examination of equipment, discrepancies that cannot be corrected by the individual team member will be reported to the squad leader. If there are no discrepancies each team member reports as follows:

          (a) Ammunition Bearer: “AMMUNITION BEARER CORRECT”

          (b) Gunner: “AMMUNITION BEARER AND GUNNER CORRECT”

          (c) Team Leader: “ALL CORRECT”


10. PLACING THE GUN INTO ACTION.

    a. To place the gun in action, the squad leader announces the ADDRAC and all teams will repeat the commands.

       (1) When given the command “action”, the team leader rises to his feet, grasps the right leg of the tripod near the tripod head with his right hand, and grasps the ammunition box with his left hand. He rotates the tripod onto his right hip, and moves forward to the gun position.  Upon arrival at the gun position, the team leader places his ammunition to his front so that it will be approximately on line with the tripod head when the tripod is opened.  The team leader grasps the right sleeve to the right lower position stop and then grasps the left leg shoe with left hand then raises the tripod to the vertical position, chest high and separates the legs with a quick jerk, ensuring the sleeve latch engages, locking the tripod in the open position.  The team leader then places the tripod on the ground with front leg pointing in the direction of fire and stamps the rear legs into the ground.  Once the tripod is set the team leader assumes prone position on left hip at the left of the tripod.

       (2) The ammunition bearer arrives at the same time the team leader assumes the prone position on left hip at the left of the tripod.  Once at the gun position the ammunition bearer removes the flex mount from spare barrel case and hands it to the team leader. Then places spare barrel case on line where the muzzle of the gun will be. The spare barrel placed on the case with muzzle pointing down range and sight toward the gun.  The ammunition bearer then moves to the rear to provide security.  As soon as the ammunition bearer hands the team leader the flex mount, the team leader inserts the pintle into the pintle bushing and locks it down, then lowers the traversing slide over the traversing bar of the tripod, centers it on the 0 graduation line and locks it down.

       (3) The gunner times himself to arrive at the gun position as the team leader receives the flex-mount from the ammunition bearer. The gunner then slides the recesses in the receiver into the mount's forward bushing, rotates the gun down into position on the rear of the mount and inserts the locking pin to secure the gun.  Once the gun is mounted the gunner then assumes the prone position behind the gun and pulls the bolt to the rear, while maintaining positive control, and raises the cover. The team leader places the belt of dummy ammunition ensuring the first round is against the cartridge stops and aligned with the feed tray groove. The gunner closes the cover and when ready to fire reports "Sighted" to the team leader.  The team leader reports "Gun Up" to the squad leader. The time stops at this time.                                                                                                        

11. CHANGING BARRELS.

    a. When the team leader has reported “UP”, the squad leader commands “CHANGE BARREL”.

(1) The gunner will clear the weapon, maintaining positive control, with the bolt to the rear; the gunner places the weapon on safe. The gunner depresses the barrel-locking latch, with left hand keeping his hand on the barrel-locking latch until the barrel is removed. The gunner then returns his left hand to the cover latches.

(2) The team leader grasps the barrel-carrying handle and removes the barrel from the machine gun. He places it on the deck to the left of the spare barrel case. The team leader grasps the spare barrel by the carrying handle and inserts it into the gun counting the number of clicks while rotating the carrying handle down to ensure proper head space (2-7 clicks). 

        (3) The gunner will depress the cover latches and raise the cover while maintaining positive control. The team leader then places the belt of ammunition on the feed tray ensuring the first round is in the feed tray grove. The gunner then closes the cover, and returns the cocking lever to the forward position. The gunner then sights in and reports, “SIGHTED”. The team leader reports “ GUN UP” to the squad leader.

12. TAKING THE GUN OUT OF ACTION.

    a. Once the team leader reports "Gun Up" the squad leader commands "Out of Action".

       (1) The gunner pulls the bolt to the rear, while maintaining positive control, and raises the cover. The assistant gunner removes the dummy ammunition. The gunner inspects the receiver and chamber to ensure they are clear, pulls the trigger riding the bolt forward, and closes the cover.  The gunner then removes the locking pin from the flex mount and removes the gun from the mount, lowers rear sight, grasps the carrying handle with right hand, and returns to his original position.  The team leader unlocks the traversing slide, unlocks the pintle latch, and removes the flex mount from the tripod.                

       (2)The ammunition bearer arrives at the gun position before team leader removes the flex mount and places spare barrel in spare barrel case, then receives flex mount from team leader and puts it in the spare barrel case, closes spare barrel case, grasps case in right hand, and returns to original position.  The team leader grasps the tripod near the head with his right hand and rotates it up to his right hip with left leg up and returns to his original position.  The team leader drops to his right knee, places the tripod in a vertical position with rear shoes on the deck supporting it with right hand near the head, with left hand lowers front leg and slides right hand down to release the sleeve latch, with left hand closes left leg to the right, and lowers the tripod to the deck.   Team leader assumes the prone position and reports "Gun Up".

References:  Machineguns and Machinegun Gunnery MCWP 3-15.1: Pages 6-9 through 6-36. TM 08670A-10/1A Operator’s Manual 7.62mm, M240, M240C, and M240E1 ; Pages 2-11 through 2-14, MCWP 3-15.1 Machinegun and Machinegun Gunnery; 3-39 through 3-41
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ENABLING LEARNING OBJECTIVES
        a. Given a list of choices, identify the characteristics of fire for a machinegun in accordance with MCWP 3-15.1.  (31TR.04.06a)



  b. Given a list of choices, identify the classes of fire for a machinegun in accordance with MCWP 3-15.1.  (31TR.04.06b)



  c. Given a list of choices, identify the characteristics of fire control for a machinegun in accordance with MCWP 3-15.1.  (31TR.04.06c)



  d. Given a list of choices, identify the characteristics of the methods of machinegun target engagement in accordance with MCWP 3-15.1.  (31TR.04.06d)                                                        


1.  CHARACTERISTICS OF FIRE.  The action and effects of machine gun fire down range are known as the characteristics of fire.  They consist of the six following characteristics: trajectory, burst of fire, cone of fire, beaten zone, dead space, and danger space.

    a. Trajectory.  The trajectory, or path of the projectile through the air, is influenced by several factors.  The major factors influencing the trajectory are the velocity of the projectile, the gravity of the earth, the rotation of the projectile, and the resistance of the air.  To overcome the influence of these factors it is necessary to elevate the bore above the line of sight (an imaginary line from the gunner’s eye through the sight to the target).  Due to this elevation of the axis of the bore, the projectile, when it leaves the muzzle, does not travel in a straight line to the target.  It starts on a straight path along the axis of the bore and rises above the line of sight.  Then, under the influence of gravity, and the resistance of air, the projectile begins to fall, following a curved path until it intersects the line of sight again at the target.  The curved path followed by the projectile is called the trajectory.  The distance of the trajectory above the line of sight at any point along the trajectory is called an ordinate.  The maximum ordinate is the highest point of the trajectory above the line of sight and occurs about 2/3 of the distance from the gun to the target.   A table of ordinates in meters for each of the machineguns can be found in appendixes A, B, and C in MCWP 3-15.1.


    b. Burst of Fire.  The number of shots in a burst of fire is limited by several factors, including size and shape of the target, the range to target, the type of terrain and the ammunition supply.  Maintaining fire discipline is critically important.  Firing the prescribed length of burst with the appropriate pause for the rate of fire called for in the ADDRAC is a skill that must be developed by all machine gunners.  The burst of fire may be lengthened when the team leader is having difficulty observing the impact of the rounds (for example the ground is too damp to create a dust signature, or at extreme range beyond tracer burn).

    c. Cone of Fire. When a burst is fired, the vibrations of the gun and tripod, variations in ammunition, and conditions of the atmosphere give each projectile a slightly different trajectory from the other rounds in the burst.  The resulting group of trajectories is known as the cone of fire.


    d. Beaten Zone. The beaten zone is the area on the ground upon which the cone of fire falls.  It is oval in shape and is comprised of two portions, the effective beaten zone, and 100% beaten zone.  The dimensions of the beaten zone are variable due to the effects of range and the slope of the terrain fired upon.

       (1) The Effective Beaten Zone.  The portion of the beaten zone around the center of impact, which contains 82% of the impacts in a relatively uniform pattern, is called the effective beaten zone.

       (2) 100% Beaten Zone.  The remaining 18% of the impacts are more widely scattered and together with the effective beaten zone are considered the 100% beaten zone.


       (3) Effects of Range and Terrain. The effective beaten zone is approximately 2 mils (2 meters) wide and 55 meters long at 1000 meters.  As range increases the beaten zone shortens and widens.  Since a mil is an angular unit of measure, the beaten zone remains 2 mils wide at any range but the width in meters increases with range.  For example at 1500 meters the beaten zone is three meters wide and 50 meters long, since 2 mils equals 3 meters at 1500 meters distance.  When firing into rising terrain the beaten zone is shortened, and when firing onto falling terrain the beaten zone is lengthened.  When firing into a vertical slope (a cliff or wall for instance) the beaten zone is circular.  The slope of the terrain where the beaten zone falls generally has no effect on the width of the beaten zone.


       e. Dead Space.  Dead space is an area within the maximum range of a weapon which cannot be covered by fire or observation from a particular position because of intervening obstacles, the nature of the ground, the characteristics of the trajectory, or limitations of the weapon to sufficiently depress, elevate, or traverse.   Generally the machine gun team should know where all the dead space that occurs within their sector of fire is.  It is especially important that dead space along an FPL be identified and recorded on the range card.  Dead space along an FPL that is not covered by some other weapon system could provide the enemy an avenue of approach from which he could close with and penetrate friendly lines.


       f. Danger Space.  This is the area from the muzzle of the gun, out to and including the beaten zone, where a standing man (1.8 meters) will be hit, somewhere on his body, by some part of the cone of fire. This is known as grazing fire.  It is also when you can hit someone with your beaten zone at any range.  Simply stated, danger space can be thought of as the opposite of dead space.


2.  CLASSES OF FIRE.  Machinegun fire is classified with respect to:  the ground, target, and gun. 

    a. Ground.  There are two classes of fire with respect to the ground.  They are grazing fire and plunging fire.

 (1) Grazing Fire.  Is when the center of the cone of fire does not rise above 1.8 meters, (considered to be the height of a standing man).  When fired over level or uniformly sloping ground the M240G can extend grazing fire out to 700 meters, and the M-2 .50 cal can extend grazing fire out to 1000 meters.


      (2) Plunging Fire.  Plunging fire occurs when the angle of fall of the projectiles in relation to the ground is such that dead space occurs along the trajectory.  When plunging fire is extreme, danger space is limited to the area directly in front of the muzzle and the beaten zone.   Plunging fire occurs when:

           (a) Firing at long ranges.

           (b) Firing from high ground into low ground.

           (c) Firing into rising ground.

           (d) In Defilade.


    b. Target. Classes of fire with respect to the target are frontal, flanking, oblique, and enfilade.

       (1) Frontal Fire. Occurs when the long axis of the beaten zone is at a right angle to the front of the target.  For example, you are firing into the face of infantry advancing on your position.


       (2) Flanking Fire.  Occurs when you are delivering fire into the side of a target.


       (3) Oblique Fire.  Occurs when you are firing at the target at an angle other than a right angle (in between frontal or flanking fire).


       (4) Enfilade Fire.  Occurs when the long axis of the beaten zone coincides, or nearly, coincides with the long axis of the target.  Enfilade fire can be either frontal or flanking and is the most desirable class of fire with respect to the target because it makes the most efficient use of the beaten zone.


    c.  Gun.  Classes of fire with respects to the gun are fixed, traversing, searching, traversing and searching, swinging traverse, and free gun.

       (1) Fixed Fire.  Is the fire delivered on a point target when no manipulation is required once the gun is on target. 

       (2) Traversing Fire.  Is delivered against a wide target when the beaten zone is not wide enough to cover the target.  Traversing fire is accomplished by successive changes in direction in 2 to 3 mil increments after each burst once the gun is on target.

       (3) Searching Fire. Is delivered against deep targets when the beaten zone is not long enough to cover the target.  Searching Fire is accomplished by successive changes in elevation after each burst.  The size of each elevation adjustment is variable.  In general, since a machine gun's beaten zone is much longer than it is wide, elevation adjustments when searching are larger than direction adjustments made when delivering traversing fire.


       (4) Traversing and Searching Fire. Is delivered against oblique targets.  Traversing and searching fire is accomplished by successive changes in both direction and elevation.  Direction changes are made in 2 to 3 mil increments once the gun is on target and the size of elevation changes are dependent on the degree of angle in the oblique of the target.

       (5) Swinging Traverse. Is delivered against targets requiring rapid, major changes in direction and maximum fire.  These targets may include wide groups of rapidly advancing infantry or moving vehicles.  Swinging traverse fire is accomplished by unlocking the traversing slide lock and sliding the T&E left or right in between bursts.  Little or no adjustments in elevation should be required to deliver swinging traverse fire.  This method of engagement tends to degrade even distribution of fire over the target in favor of rapid coverage of the entire target.  

       (6) Free Gun. Is delivered against targets requiring rapid major changes in both direction and elevation that cannot be accomplished with the T&E.  Targets may include moving vehicles, widely dispersed and or rapidly moving infantry (especially at close range) and aerial targets.  Free gun fire is accomplished by disconnecting the T&E from the gun and moving the weapon in the desired direction.  With the M-2 .50 cal and MK-19 both hands will be on the spade/control grips when firing free gun.  Free gun is more difficult to accomplish with the M240G because the T&E is not removable from the flex mount.


3.  FIRE CONTROL.  Fire control of machineguns includes all operations connected with the preparation and actual application of fire to a target.  It implies the ability of the leader to open fire at the instant he desires, adjust the fire of his guns upon the target, regulate the rate of fire, shift fire from one target to another, and cease firing.  The ability to exercise correct fire control depends primarily on the discipline and correct technical training of the gun crew.  Failure to exercise correct fire control results in danger to friendly troops, loss of surprise effect, premature disclosure of position, misapplication of fire on unimportant targets, loss of time in securing adjustments, and waste of ammunition. 

    a. Chain of Fire Control.  The chain of fire control follows the chain of command.  The section and squad leaders execute fire control of the machinegun fire unit.

    b. Rates of Fire.  The greatest surprise and shock effect is obtained by combining the maximum rate of fire with a simultaneous opening of fire of all guns for at least the first few bursts.  Fleeting targets are engaged as soon as possible and with the maximum fire available.  The initial delivery of fire using the rapid rate facilitates adjustment of fire.  When the rate of fire is not specified, the rapid rate is used.  In all cases, unless otherwise ordered, the first few bursts are at the rapid rate, thereafter, the prescribed rate is used.

4.  METHODS OF MACHINEGUN TARGET ENGAGEMENT.         

    a. Distribution of Fire. If machinegun fire is to be effective, it must be evenly distributed over the entire target.  Improper distribution of fire results in gaps that the enemy can exploit to either tactically withdraw or press an assault.   

       (1) Manipulation. The process of moving the machinegun between bursts, so that fire is evenly distributed over a wide, deep, or oblique target. 

           (a) Bipod manipulation is done by selecting a series of aiming points along the path of the target and firing a series of bursts until the assigned portion of the target is covered.  After observing the width and length of the initial burst, the gunner selects each following aiming point so the beaten zone of each burst overlaps the preceding burst.

           (b) Tripod manipulation is accomplished with the T&E in accordance with the techniques outlined in the classes of fire in respects to the gun. 

           (c) Point Target.  Targets with a width or depth no greater than the beaten zone for the ground that they are located on are considered point targets.  The command for this type of fire is fixed.  The gunner should follow the target with fire if it starts to move once fired upon.

           (d) Wide Targets.  The techniques used to ensure even distribution of fire on wide targets is determined by several factors.  The type of machinegun, the size of the firing unit, and the size of the target all affect how a wide target will be engaged.

               (1) Wide target engaged by a squad of guns.  When a pair of guns engage wide targets, which are 100mils, or less in width for heavy guns and 50 mils or less for medium guns, the following traversing method is used.  Each gun delivers its initial burst 2 mils outboard of the edge of the targets flank.  Each gun starts on it’s own side of the target.  Once each gun is on target on it’s side of the target it will then traverse across the target in 2 to 4 mil increments to a point 2 mils beyond the opposite flank.  Each gun will continue in this manner back and forth across the target until the command to Cease Firing is given.  The command for this type of engagement is Traverse.  When the target is over 50/100 mils respectively for medium and heavy guns, it is divided.  The guns still start two mils outboard of their respective flanks, but they stop at a point determined and announced by the squad leader.  This point is usually one half of the target but can be at any fraction of the target if the squad leader desires to concentrate fire on the smaller portion.  When each gun reaches the dividing point they will overlap each other’s sector and traverse back towards the flank.  This is continued in this manner until the command to Cease Fire is given.  The command for this method of engagement is: Gun 1, right half; Gun 2, left half.  If a division other than one half is desired the command would be for example: Gun 1, right one third; Gun 2, left two thirds Traverse.

               (2) Wide target engaged by a section (minus) of guns.  When engaging a wide target with a section (minus), or four guns, each squad of guns will cover the entire target unless it is an extremely wide target.  In the case of extremely wide targets each squad will be assigned half of the target.  In the first case the command is Traverse, and in the second case the command would be: First squad, right half; Second squad, left half. Traverse. 

               (3) Wide target engaged by a section of guns.  When engaging a wide target with a section of guns the entire section engages the entire target. In the unlikely event that the target is so wide that it still needs to be divided it would be divided in thirds.  The command for the first would be simply Traverse, the command for the second would be First squad, right one third; Second squad, middle one third; Third squad, left one third Traverse.

           (e) Deep Targets. The techniques used to ensure even fire distribution when engaging deep targets, are determined by the length of the target.  Deep targets are not divided, so the methods used to engage them are identical for both heavy and medium machineguns.
               (1) Deep targets 200 or less meters in length.  When engaging deep targets that are 200 meters or less in length, the squad leader will announce the range to the mid point of the target and both guns will set this range on their sights.  Gun 1 will lay initially on a point 2 mils outboard of the near end and gun 2 will initially lay on a point 2 mils outboard of the far end.  Each gun will then search the entire length of the target.  This will continue until the command to Cease Fire.  The command for this method of engagement is Search. 

               (2) Deep targets over 200 meters in length. When engaging targets that are over 200 meters in length, the squad leader will announce the range to the near end for gun 1, and the range to the far end for gun 2.  Each gun will set the corresponding range on their rear sight and engage the target in the same manner as for targets 200 meters or less in length as described above. The command for this method of engagement is also Search.

               (3) Deep targets engaged by units larger than squad size.  When engaging deep targets with units larger than squad size each squad will engage the target independently as if it were the only squad engaging the target.  For deep targets longer than 200 meters, the section leader will announce the near end range for guns 1 and 3, and the far side range for guns 2 and 4 for a section minus and 1,3 and 5 and 2, 4, and 6 respectively for a section.
               (4) Deep targets moving rapidly towards or away from the guns. When engaging deep targets moving rapidly towards the guns, the squad leader announces the range to the near end of the target and all guns lay on that point and search from the front to the rear of the target and back.  They continue in this manner until the command Cease Fire is given.  For deep targets moving rapidly away from the guns the squad leader announces the range to the far end of the target and all guns lay on that point and search towards the near end of the target. They continue in this manner until the command Cease Fire is given.  The command for this method of engagement is both (all) guns near (far) end; search.

           (f) Oblique Targets. The method for engaging oblique targets is a combination of the methods used for deep and wide targets.  Oblique targets are divided according to width in the same manner as wide targets.  Also the squad leader will announce range to the target using the same criteria as deep targets.  The gunner will employ traverse and search manipulation traversing in 2 to 3 mil increments and searching as necessary to keep the beaten zone centered on the target.  When engaging oblique targets with units larger than squad size, each squad acts independently as if it were the only squad engaging the target.


           (g) Portions of target not visible to the gunner.  When portions of the target are not visible to the gunner, the unit leader giving the fire command has several options available to him to help the gunners get on target, using either rifle, machinegun fire, or a reference point.

               (1) Firing a gun or rifle. The unit leader can use a rifle and tracer rounds or actually move to a gun and fire it to identify a target.   An example would be Watch my bursts (tracers); at which point he would fire on the left flank of the target and announce Left flank, then firing on the right flank he would announce Right flank.

               (2) Reference point.  When the target is indistinct to the gunner, the unit leader can use a reference point in relation to the target.  The reference point can either be within the target area or outside the target area.  This is the preferred method of identifying an indistinct target to the gunner.

                   (a) Reference point within the target area.  When using a reference point within the target area for wide and deep targets, a readily identifiable reference point is selected and announced to the firing unit.  The unit leader then describes the flanks of the target by mils or meters, left or right, long or short of the reference point.  The guns are initially laid on the reference point and traversed or searched outward to the flanks to a point 2 mils beyond the flanks.  An example for a deep target would be; Reference: Burning truck, Target: troops extending 50 meters short and 20 meters over.  Reference points within the target are not used with oblique targets due to the difficulty involved in describing the degree of angle of the target.


                   (b) Reference point outside the target area. When using a reference point outside the target area, the unit leader will select a readily identifiable reference point near the target and announce the target in relation to the reference point by saying the appropriate adjustment in either mils, meters or fingers.  An example for a point target would be; Reference: Lone pine tree right 50 mils down 10 mils, Target: Sniper.


References:  Machine Guns and Machine Gun Gunnery MCWP 3-15.1: Pages 6-9 through 6-36.
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1.   LESSON PURPOSE.   The purpose of this period of instruction is to introduce the AN/PAS-13B thermal weapon sight by covering the characteristics, nomenclature, basic operations, and how to mount the sight onto an M240G medium machinegun. 


1.  CHARACTERISTICS.  The TWS is a silent, lightweight, compact, durable, battery powered thermal sight.  The TWS operates with low power consumption.  It is capable of target acquisition under conditions of limited visibility such as darkness, smoke, fog, dust, and haze.  It operates effectively during daylight.

    a.  Data
(1) Dimensions

(a) Height:  6.25 in.

(b) Width:  6.25 in.

(c) Length:  15.50 in.

(2) Weight:  4.19 lbs.

(3) Telescope magnification

(a) Narrow Field of View:  5.0 X

            (b) Wide Field of View:  1.66 X                
2.  NOMENCLATURE.  This consists of two groups the telescope and the basic sensor.

    a.  Telescope
        (1)  Focus 

(2)  Field of view (FOV)

(3)  Objective lens

   

 b. Basic sensor
        (1) Contrast knob

        (2) Brightness knob

        (3) Emergency select

        (4) Zoom/reticule select

        (5) Reticule adjust

        (6) Black/white select 

        (7) Diopter

        (8) Diopter holding device

        (9) Eyecup

        (10) Mount

        (11) Cooling pins

        (12) I/O port

        (13) Eyepiece lens

        (14) Battery compartment

             (a) Battery door

             (b) Battery door latch

             (c) Preformed packing

             (d) Contacts

             (e) Limit springs

             (f) Stop


c. Cases

(1) Transit/storage

(a) Relief valve

            (b) Latches (4) 

        (2) Carrying

3.  BASIC OPERATION.

    a. Installation of battery
       (1) Press in battery door latch then turn counterclockwise and open battery door.

       (2) Hold battery with contacts facing forward.
       (3) Install battery into battery compartment and close battery door.

       (4) Press in while turning battery door latch clockwise until battery door latch catches in slot of TWS.  Continue turning battery door latch ¼ turn.

    b. Operating
       (1) Push in and turn the brightness knob fully clockwise to turn on TWS power.  TWS will begin an approximate 2 minute cool down period.  

       (2) Place eye to eyecup and push to activate the display. Adjust brightness knob for optimum display.

       (3) Looking at indicators, roll back the diopter holding device and adjust diopter for best focus. When complete, roll the diopter holding device forward to lock the diopter in place.

       (4) Open objective lens cover on telescope.  

 (5) Place eye to eyecup and push to activate display.

 (6) Set contrast knob to auto or adjust for best scene.


       (7) Adjust focus on telescope for best picture.

 (8) Adjust brightness knob for best picture.  

       (9) Using black/white switch select polarity as desired.

       (10) Rotate field of view ring to select wide or narrow field of view as desired.

       (11) Repeat steps 5 through 10 as needed to accomplish the mission.

       (12) Following operation, turn off power by pushing in and turning brightness knob fully counterclockwise to off detent position.

4.  MOUNTING ON THE M240G.  

    a.  Ensure iron sight is completely down.

    b.  Loosen knob on mount.

    c.  Select proper slot on rail for mounting.

    d.  Place bar of mount in slot of the rail and hand tighten knob on mount until 2 clicks are heard.

    e.  To remove TWS, loosen knob on mount by turning knob counterclockwise.

    f.  Remove TWS from rail.


REFERENCES:  TM 10091A-10/1 Operator’s Manual Sight, Thermal AN/PAS-13B (V)2: pages 1-7 through 2-42, 2-59 through 2-64, and 2-88 through 2-92
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1.  TERMINAL LEARNING OBJECTIVES.

    a. Given an SL-3 complete M2 heavy machinegun, cleaning gear, and lubricant, perform operator maintenance for the M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.01)

    b. Given SL-3 components for an M2 heavy machinegun, cleaning gear, and lubricant, perform operator maintenance for SL-3 components for an M2 heavy machinegun in accordance with TM 02498A-10/1 and TM 08686A-13&P/1. (31TR.02.02)

    c. Given an M2 heavy machinegun and ammunition, while wearing a fighting load, clear an M2 heavy machinegun in accordance with MCWP 3-15.1.  (31TR.02.10)


 d.  Given a tripod mounted SL-3 complete M2 heavy machine gun while wearing a fighting load, disassemble and assemble a M2 heavy machinegun within 3 minutes and in accordance with TM 02498A-10/1.  (31TR.02.13b)

2.  ENABLING LEARNING OBJECTIVES.

   a. Given a list of choices, identify the characteristics of a M2 heavy machinegun in accordance with TM 02498A-10/1.  (31TR.02.01a)

       b. Given a list of choices and a diagram of a M2 heavy machinegun, identify the nomenclature of a M2 heavy machinegun in accordance with TM 02498A-10/1.  (31TR.02.01b)

       c. Given a list of choices, identify the cycle of operation for a       M2 heavy machinegun in accordance with TM 02498A-10/1.  (31TR.02.01c)

   d. Given a list of choices, identify the considerations for    selection of cleaning and lubricating materials for an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.01d)

   e. Given an M2 heavy machinegun, disassemble an M2 heavy machinegun in accordance with TM 02498A-10/1.  (31TR.02.01e)

   f. Given an M2 heavy machinegun, clean and inspect an M2 heavy machinegun in accordance with TM 02498A-10/1.  (31TR.02.01f)

   g. Given an M2 heavy machinegun, lubricate an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.01g)

   h. Given an M2 heavy machinegun, assemble an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.01h)

   i. Given an SL-3 complete M2 machinegun, perform a function check without error in accordance with TM 02498A-10/1. (31TR.02.01i)

   j. Given a list of choices, identify the characteristics of the SL-3 components for a M2 heavy machinegun in accordance with TM 02498A-10/1.  (31TR.02.02a)

   k. Given a list of choices and a diagram of SL-3 components for the M2 heavy machinegun, identify the nomenclature of the Sl-3 components for a M2 heavy machinegun in accordance with TM 02498A-10/1.  (31TR.02.02b)

   l. Given a traversing and elevating mechanism, clean, inspect, and lubricate a traversing and elevating mechanism in accordance with TM 02498A-10/1. (31TR.02.02c)

   m. Given an M3 tripod, clean, inspect, and lubricate an M3 tripod          in accordance with TM 08686A-13&P/1. (31TR.02.02d)

   n. Given an MK 64 cradle, clean, inspect, and lubricate an MK 64 cradle in accordance with TM 08686A-13&P/1. (31TR.02.02e)

   o. Given a pintle adapter, clean, inspect, and lubricate a pintle adapter in accordance with TM 08686A-13&P/1.  (31TR.02.02f)

   p. Given a train and elevation assembly, clean, inspect, and lubricate a train and elevation assembly in accordance with TM 08686A-13&P/1.  (31TR.02.02g)

   q. Given a pintle and MK 64 mounting adapter, clean, inspect, and lubricate a pintle and MK 64 mounting adapter in accordance with TM 08686A-13&P/1.  (31TR.02.02h)

   r. Given an ammunition mount, clean, inspect, and lubricate an ammunition mount in accordance with TM 08686A-13&P/1.  (31TR.02.02i)

   s. Given a gun and barrel cover, clean, inspect, and lubricate a gun and barrel cover in accordance with TM 08686A-13&P/1.  (31TR.02.02j)

   t. Given an MK 93 vehicle mount, clean, inspect and lubricate an MK 93 vehicle mount in accordance with TM 08686A-13&P/1.  (31TR.02.02k)


1.  CHARACTERISTICS:
    a. General characteristics: The M2 is a belt fed, recoil operated, air-cooled, crew served machinegun, capable of single shot and fully automatic fire.

       (1) Size

           (a) Weight of the receiver- 60lbs

           (b) Weight of the barrel- 26 lbs

           (c) Weight of the M3 tripod and T&E- 44 lbs

           (d) Weight of the total weapon system- 130 lbs

           (e) Overall length of the gun- 65in

           (f) Length of the barrel- 45in

       (2) Ranges and Velocity
        (a) Maximum effective range- 1830m area 

1500m point (single shot mode)

           (b) Maximum range- 7400yds/6767m

     (c) Muzzle velocity- 3050fps

    (3) Rates of Fire
           (a) Sustained- 40 or less rounds per minute, 6-9 round burst 10-15 second pause

           (b) Rapid- more than 40 rounds per minute, 6-9 round burst 5-10 second pause

           (c) Cyclic- 450-550 rounds per minute, continuous burst

2.  NOMENCLATURE
    a. The M2 .50 Caliber Machinegun has 8 major groups or assemblies.  They are:

       (1) Barrel Group

       (2) Backplate Group

    (3) Receiver Group

    (4) Bolt Group

    (5) Cover Group

    (6) Barrel Extension Group

    (7) Barrel Buffer Body

    (8) Drive Spring Rod Assembly

    b. Barrel Group. Contains the explosive force of the propellant charge and directs the projectile.  The barrels bore contains eight lands and grooves with a constant, right hand twist of one turn in 15 inches.  The barrel group consists of the following components:

       (1) Barrel Threads

       (2) Barrel Notches

       (3) Carrier Assembly

  







    c. Backplate Group.  Houses the following components:

    (1) Trigger

       (2) Bolt Latch Release

       (3) Bolt Latch Release Lock

       (4) Backplate Latch

       (5) Backplate Latch Lock

       (6) Buffer Tube Sleeve

       (7) Left and Right Spade Grip 




    d. Receiver Group.  Serves as a support for all major components, houses the recoiling parts and the following component:

       (1) Barrel Support

       (2) Front and Rear Sights

       (3) Trunion Block

       (4) Retracting Slide Handle

       (5) Belt Holding Pawl


   e. Bolt Group.  Facilitates chamber, firing, and extracting using the recoil energy of the exploding propellant charge and the recoil spring for power.  The bolt group houses the following components:

      (1) T-Slot               (8) Accelerator Stop Lock

      (2) Extractor            (9) Sear                             

      (3) Bolt Switch          (10) Sear Slide

      (4) Bolt Switch Stud     (11) Sear Spring

      (5) Cocking Lever        (12) Firing Pin

      (6) Cocking Lever Pin    (13) Firing Pin Extension

      (7) Accelerator Stop     (14) Bolt Stud

                                      












   f. Cover Group.  Facilitates feeding of linked belt of ammunition and houses the following components:

      (1) Belt Feed Lever

      (2) Belt Feed Pawl

      (3) Cover Latch



   g. Barrel Extension Group.  Secures the barrel to the recoiling parts and houses the following components:

      (1) Breech Lock

      (2) Breech Lock Pin

      (3) Barrel Locking Spring Lug

      (4) Barrel Extension Shank


   h. Barrel Buffer Body.  Assists in recoil and counter recoil of the bolt group.  The barrel buffer body houses the following components.

      (1) Barrel Buffer Body

      (2) Buffer Assembly

      (3) Accelerator

      (4) Accelerator Pin

      (5) Buffer Body Spring Lock

(6) Breech Lock Depressors






   i. Drive Spring Rod Assembly.  Arrests the rearward motion of the recoiling parts and provides the forward motion to return them into battery.


2. THE CYCLE OF OPERATION.  The cycle of operation is broken down into eight steps.

   (a) Feeding:  This step is completed when the first round is positioned on the feed way, against the cartridge stops.

       (1) When the bolt is fully forward, the belt feed slide

Is inside the cover, the ammunition belt is held in the feed way by the belt holding pawl.

       (2) As the bolt moves to the rear, the cam grooves guide the belt feed lever, pivoting the lever and moving the belt feed slide out of the side of the cover.

       (3) The belt is held stationary by the belt holding pawl, while the belt feed pawl pivots, compressing it's spring, and rides up over the link holding the first round.

       (4) When the bolt is all the way to the rear, the belt feed slide has moved out just far enough to allow the belt feed pawl spring to force the pawl around the first round.

       (5) As the bolt moves forward, the belt feed lever moves the belt feed slide back into the receiver.  The belt feed pawls pull the first round until it rests against the cartridge stop.  At this point the extractor is grasping the first round.

       (6) Simultaneously with the last action, the next round rides over the belt holding pawl, compressing its spring and forcing the pawl down until the round has passed over the pawl.

   b. Chambering:  This step is completed when the round is seated in the chamber.

      (1) As the bolt moves rearward, the extractor assembly pulls the first round rearward out of the belt.  As the bolt continues to the rear, the extractor cam on the inside of the receiver forces the extractor assembly down.  This action positions the incoming round on the face of the bolt, with the cartridge rim inside the T-slot.

      (2) The extractor recess (on the left side of the bolt) permits the extractor assembly to go down only far enough to align the round with the chamber.

      (3) As the bolt moves forward, the round is chambered.  Once the tip of the projectile has entered the chamber the extractor cam forces the extractor assembly up to grasp the next round.

    c. Locking: This step is completed when the bolt is fully seated and locked to the barrel extension by the breech lock.

       (1) Locking begins 1 1/8 inches before the recoiling groups (bolt, barrel extension, and barrel) are in battery (fully forward).

      (2) The breech lock cam in the bottom of the receiver cams the breech lock into the breech lock recess in the bottom of the bolt, locking the recoiling groups together.

      (3) The recoiling groups are completely locked together three fourths of an inch before the groups are in battery.

   d. Firing:  This step is completed when the firing pin strikes the primer of the cartridge.

      (1) As the trigger is pressed down, it pivots on the trigger pin, so that the trigger actuator on the inside of the back plate engages and raises the rear end of the trigger lever, which in turn, pivots on the trigger lever pin assembly, causing the front end of the trigger lever to press down on top of the sear stud.

      (2) The sear is forced down until the hooked notch of the firing pin extension is disengaged from the sear notch.

      (3) The firing pin and firing pin extension are driven forward by the firing pin spring, the striker of the firing pin hits the primer of the cartridge, firing the round.

   e. Unlocking:  This step is completed when the bolt unlocks from the barrel extension.

      (1) When the propellant explodes, the projectile travels out of the barrel, the force of the recoil drives the recoiling groups rearward.

      (2) During the first three-fourths of an inch, the recoiling groups are locked together by the breech lock.

      (3) As this movement takes place, the breech lock is moved off the breech lock cam, allowing the breech lock depressors (acting on the breech lock pin) to force the breech lock down, out of its recess from the bottom of the bolt.

      (4) At the end of the first three-fourths of an inch of recoil, the bolt is unlocked, free to move to the rear, independent of the barrel extension.

   f. Extracting:  This step is completed when the cartridge is pulled from the chamber. 

      (1) The bolt is kicked back to the rear by the accelerator tips.  The empty casing is positioned with the cartridge rim in the T-slot.  As the bolt moves to the rear the empty casing is extracted from the chamber.

   g. Ejecting:  This step is completed when the cartridge case is ejected from the receiver.

      (1) As the bolt moves to the rear the extractor assembly forces the next round into the T-slot.

      (2) The incoming round, still gripped by the extractor, ejects the empty case from the T-Slot, out the bottom of the receiver.

      (3) The last empty case of an ammunition belt is pushed out by the ejector.

   h. Cocking:  This step is completed when the firing pin is pushed into the cocked position.

      (1) As the bolt moves to the rear the cocking lever is engaged by the cocking lever cam.  This forces the firing pin extension to the rear, the hooked notch of the extension rides over the sear notch, forcing the sear down.

      (2) The sear spring forces the sear back up after the hooked notch of the firing pin extension has entered the sear notch.

      (3) The pressure of the sear and firing springs holds the two notches locked together.

      (4) There is a slight over travel of the firing pin extension in its movement to the rear, to ensure proper engagement with the sear.

4. SL-3 COMPONENTS. 

   a. Characteristics
      (1) The weight of the M3 tripod is 44 lbs.

      (2) The limits of traverse using the M3 tripod and traversing and elevating mechanism for a M2 .50 cal. heavy machinegun are: 

1. Traversing bar 800 mils



2. Free gun 6400 mils



      (3) The limits of elevation using the M3 tripod and the traversing and elevating mechanism – 100 mils.

      (4) The limit of depression using the M3 tripod and the traversing and elevating mechanism is 250 mils.

      (5) The weight of the MK 64 MOD5 gun cradle is 21 lbs.              

      (6) The weight of the MK 175 Universal Pintle Adapter is 22 lbs

          (a) Traversing bar 450 mils


    (b) Free gun 6400 mils

5. NOMENCLATURE OF THE SL-3 COMPONENTS.
    a. Tripod

       (1) Rear Right Leg Sliding Sleeve

       (2) Tripod head


 (3) Front Leg Clamp Handle


 (4) Pintle Lock Release Lever and Cam


 (5) Rear Leg Clamping Handles


 (6) Traversing Bar


 (7) Rear Legs


 (8) Indexing Lever Assembly











   b. Cleaning Gear

     (1) Bore Brush

     (2) Chamber Brush

     (3) Swab Holder

     (4) Ruptured Cartridge Extractor

     (5) 5 Section Cleaning Rods

     (6) Handle Assembly 

     (7) Cleaning Rags

     (8) All Purpose Cleaning Brush

     (9) Small Bronze Brush

     (10) Small Swab Holder

     (11) Headspace & Timing Gauge

     (12) TM 1005-213-10 


   c. Traversing and Elevation Mechanism
      (1) Traversing Screw

      (2) Traversing Handwheel

      (3) Offset Head

      (4) Upper Elevating Screw

      (5) Elevating Handwheel

      (6) Lower Elevating Screw

      (7) Traversing Slide Lock Lever

      (8) Elevating Mechanism Sleeve


   d. MK 64 MOD 5 Gun Cradle

     (1) Pintle Lock Assembly
     (2) Travel Pin

     (3) Cradle Pin 

     (4) Pintle

     (5) Pintle Bushing




   e. MK175 Universal Pintle Adapter


 (1) Traversing Bar     


 (2) Adjustable Arm


 (3) Thumb Screw


 (4) Body Pin


 (5) Quick Release Pin


 (6) Pintle Bushing


 (7) Manual Control Handle


 (8) Body Assembly 


 (9) Turent Pin


6. CLEARING THE GUN.   Before any weapon can be disassembled, it must be cleared.  The clearing procedures for the M2 heavy machinegun are as follows.

   a. Unlock the bolt latch release, making sure it is on single shot mode.                                      

   b. Pull retracting slide handle to the rear and hold it to the rear (maintaining positive control).   

   c. Raise the cover.                                                    

   d. Remove the ammunition belt from the feed way                         

   e. Visually and physically inspect the chamber and T-slot for rounds.  

   f. If there is a round on the T-slot, pull the bolt an additional      

1/16th of an inch to the rear.                                      

   g. Push round up and out of the T-slot by reaching under the gun and force the round up the face of the bolt.                          

   h. Utilizing a cleaning rod, insert it in the muzzle end of barrel, push the cleaning rod through until it can be seen in the chamber then remove.             

   i. Put the retracting slide handle forward and then push the bolt latch release to send the bolt forward.

7. DISASSEMBLY.  General disassembly begins with the bolt forward and the cover open.

   a. Retract bolt far enough for barrel locking spring lug to center in the 3/8-inch hole on right hand side of receiver.                 

   b. Unscrew and remove the barrel assembly.                                 

   c. Pull backplate latch lock straight back, while lifting up on the backplate latch.  Raise backplate assembly straight up and remove  

from receiver, place back plate assembly spade grips down to prevent damage.

   d. Push rear of drive spring rod assembly forward and to the left until free from the side of the receiver.                         

   e. Remove drive spring rod assembly.                                 

   f. Retract bolt assembly far enough to align bolt stud with bolt stud hole in receiver and remove bolt stud.                            

   g. Install pointed end of M4 cleaning rod into hole in receiver and depress buffer body spring lock while applying rearward pressure on      

barrel extension assembly.                                        

   h. Remove barrel buffer assembly, barrel extension assembly, and the bolt group from the receiver.                                     

   i. Remove bolt assembly from the barrel extension assembly.            

   j. Separate the barrel buffer body group and the barrel extension      

group by pushing forward on tips of accelerator.           

   k. Remove buffer assembly by pulling it from the rear of barrel buffer body.                                                             

   l. Rotate cartridge extractor upward and remove from left side of      

bolt.                                                             

   m. Remove bolt switch by lifting it straight up from bolt.                

   n. Place cocking lever in its rear most position.                       

   o. Release firing pin spring by pressing down on sear with swab        holder section.                                                   

   p. Using swab holder section, remove cocking lever pin and cocking     

lever.                                                            

   q. Using thin end of cocking lever, rotate accelerator stop lock to center of recess of bolt.                                         

   r. Turn the bolt over and shake to remove the accelerator stop lock.   

   s. Using thin end of cocking lever, press accelerator stop from bolt.  

   t. Turn bolt over and use thin end of cocking lever to pry             

accelerator stop from bottom of bolt.                             

   u. Depress sear and remove sear slide.                                 

   v. Remove sear and sear spring.                                        

   w. Tip the front end of the bolt upward and remove firing pin          

extension.                                               

   x. Remove firing pin from firing pin extension.               

   y. Drive accelerator pin from barrel buffer body with swab holder. Remove accelerator.                                

   z. Use pointed end of M4 cleaning rod to remove breech lock pin        

assembly and breech lock from barrel extension assembly.          

   aa. Detailed disassembly begins with removing the pin attaching front cartridge stop and rear cartridge stop assembly to receiver. Remove front cartridge stop and rear cartridge stop assembly.                            

   ab. Hold down on belt holding pawl assembly to prevent loss of          

springs.                                                          

   ac. Remove pin, belt holding pawl, and two springs.                                                          

   ad. Raise loop of trigger lever pin and rotate pin until loop is in vertical position.                                                

   ae. Reach inside receiver and hold trigger lever while removing       trigger lever pin. Remove trigger lever.

8.
ASSEMBLY.  The steps to detailed assembly on an M2 heavy machinegun are as follows.

   a. Install trigger lever in receiver.                              

   b. Align hole in trigger lever with mounting hole in receiver.      

   c. Place trigger lever pin assembly, loop end vertical, in assembly hole on left side of receiver.                                    

   d. Match key on trigger lever pin assembly with keyway in side plate of receiver and install pin completely.                           

   e. Rotate trigger lever pin assembly 90 degrees to lock securely in    

place and down out of way.                                        

   f. Check that trigger lever moves freely.                          

   g. Place rear cartridge stop assembly and front cartridge stop on the right hand bracket.                                

   h. Install pin with hooked end to rear.              

   i. Seat belt holding pawl springs in place on belt holding pawl        

bracket.                                                          

   j. Place belt holding pawl assembly on springs. Compress springs and insert pin.                                     

   k. General assembly begins with installing the breech lock in barrel extension assembly with double beveled edge up and to the front of barrel extension assembly.  You should be able to read the numbers on the back.    

   l. Install breech lock pin in barrel extension assembly.      

Ensure both ends of breech lock pin are flush with sides of barrel extension assembly.                                     

   m. Place accelerator into barrel buffer body, aligning mounting holes.                                                   

   n. Install accelerator pin assembly. Ensure both ends of the accelerator pin assembly are flush with the sides of the barrel buffer body.                                                             

   o. Align key on barrel buffer assembly with key slot in barrel buffer body and slide barrel buffer assembly into barrel buffer body.   

   p. Hold barrel buffer assembly with accelerator up and engage notch on shank of barrel extension assembly with cross groove in  

piston rod of barrel buffer assembly.

   q. Align breech lock depressors in grooves of barrel extension         

assembly and push barrel buffer assembly forward, joining the two 

assemblies.                                                       

   r. Attach firing pin to firing pin extension.                 

   s. Place firing pin extension into bolt with notch of firing pin extension down.                                      

   t. Slide firing pin extension forward so that tip of firing pin protrudes from face of bolt.                                  

   u. Place sear spring in recess on bolt.                                

   v. Slide sear down into vertical grooves at rear of bolt with wedge    

shaped lug pointed outward and upward.                            

   w. Compress sear spring by pressing down on sear. Install sear slide from left side of bolt in grooves of bolt with "V" notch down.    

   x. Insert pin end of accelerator stop through bottom of bolt.           

   y. Turn bolt over and place forked end of accelerator stop lock on     

notched end of accelerator stop.                                  

   z. Using wedge shaped end of the cocking lever as a tool, press down on the flat end of the accelerator stop lock, and swing it into   

groove on the left side of bolt.                                  

   aa. Insert cocking lever with rounded nose on lower end of lever to     

front into the slot in top of the bolt.                            

   ab. Align hole in cocking lever with holes in the bolt.  Insert cocking lever pin from left side.                                         

   ac. Push cocking lever forward to charge firing pin.

   ad. Place bolt switch in position so that the feed groove is            

continuous for feed direction selected.                           

   ae. Hold cartridge extractor in vertical position and insert shank end of cartridge extractor into left side of bolt.                    

   af. Rotate cartridge extractor downward to full horizontal position.                                                                                         

   ag. Check that flange on bottom of cartridge extractor has engaged      

shoulder on bolt.                                                 

   ah. Install bolt assembly into barrel extension and buffer assembly.    

   ai. Install barrel buffer assembly, barrel extension assembly and bolt assembly into the receiver.                                       

   aj. Push bolt assembly forward into receiver until bolt latch engages notches in top of bolt assembly.                                  

   ak. Raise bolt latch and push bolt assembly into receiver.              

   al. Align hole in bolt assembly with stud assembly hole in receiver     

and install bolt stud in hole in bolt assembly.                   

   am. Place bolt in forward position.                                     

   an. Install drive spring rod assembly in upper right hand corner of bolt. Push forward and to the right until drive spring rod        

assembly engages in hole in side plate of receiver and not in the 

groove for the back plate.                                         

   ao. Install back plate assembly in receiver grooves. Pull back plate latch lock while lifting up on back plate latch. Lower back plate   

assembly down until engaged in receiver.                          

   ap. Retract bolt far enough for barrel locking spring lug to center in barrel locking spring hole on right side of receiver.             

   aq. Install and screw barrel completely into receiver.         

Unscrew barrel assembly until two clicks are heard.

9. FUNCTION CHECK.  The steps for performing a function check are as follows:

   a. Place the weapon in the single shot mode.                            

   b. Make sure the cover is open and lock the bolt to the rear. The bolt should stay to the rear in single shot mode.                                  

   c. Put the retracting slide handle forward and then push the bolt latch release to send the bolt forward.                                           

   d. Press down on the trigger; weapon should fire.  Check T-slot to      

ensure that the firing pin protrudes.                         

   e. Place the weapon in automatic fire mode.                            

   f. Pull the retractor slide handle to the rear and hold, bolt should not lock to the rear.                                             

   g. Let go of the retracting slide handle to send the bolt forward.                                                     

   h. Make sure firing pin does not protrude.                             

   i. Press trigger, weapon should fire.                                  

   j. Make sure the firing pin protrudes.

10. CLEANING SOLUTIONS.  The following solutions are the only authorized cleaning solutions.

   a. CLP


b. RBC

   c. Dry cleaning solvent

   d. Hot soapy water

11. TYPES OF LUBRICANTS.  The kind of lubricants you will use on your M2.50 cal. will depend on primarily the temperature.

   a. CLP is used under all but the coldest arctic conditions.

   b. Lubricating Oil, Weapons (LAW) is used when the temperature drops below 0 degrees F.

   c. Lubricating Oil, Semi-Fluid, Teflon (LSA-T) can be used above 0 degrees F.

   d. Lubricating Oil, Semi-Fluid, (LSA) can also be used above 0 degrees F.

12. CLIMATIC CONSIDERATIONS.
   a. Hot, dusty, and sandy areas.  Clean often. Wipe oil from exposed surfaces with clean wiping rag. Cover weapon as much as possible to keep dust and sand out of parts.

   b. Hot, wet climate.  Inspect often. Dry, clean, lubricate lightly as necessary.

   c. Extremely cold climate.  Keep free of moisture. Lightly oil with LAW.

   d. After exposure to water.  Disassemble, clean, oil and reassemble as soon as possible. Make sure it’s dry.

   e. Nuclear, biological, and chemical (NBC) Decontamination. Decontamination procedures can be found in FMFM 3-5.

13. CLEAN AND INSPECT THE M2 HEAVY MACHINEGUN.
   a. After firing clean the gun with CLP, RBC, Dry cleaning solvent, or Hot soapy water. 

   b. The gun must be cleaned for 3 consecutive days after firing.

   c. After each day of cleaning, wipe all cleaning materials from the gun and apply a light coat of CLP on all metal parts.

   d. The procedures for cleaning the M2 heavy machinegun are as follows: 

      (1) Utilizing the cleaning rods, bore brush, and RBC, dip the bore brush in RBC and run through chamber of barrel.  Unscrew bore brush from cleaning rods, remove rods from bore, re-screw bore brush to 

rods, and repeat process until clean.

      (2) Utilizing the cleaning rods and chamber brush, dip chamber brush in RBC and clean chamber using a clockwise twisting motion.       

Insert cleaning rod into the hole on the side of the chamber brush, use a twisting motion to clean the chamber, and repeat process until clean.   

      (3) Insert a clean swab in the slot on the swab holder, then run clean swab through bore, from chamber end and back. Repeat until a clean swab is obtained.

      (4) Clean outside surface of the barrel with CLP.  

      (5) Wipe all surfaces dry with a clean wiping rag.                      

      (6) Inspect barrel notches and threads for wear or breakdown.               

      (7) Inspect barrel for rust.                                            

      (8) Inspect bore for bulges, missing bands, or large pits.              

      (9) Inspect chamber for bulges or large pits.                           

      (10) Lubricate barrel.                                                   

      (11) Inspect back-plate guides for burrs or bent conditions.             

      (12) Check back-plate latch and back-plate latch lock for proper functioning.                                                      

      (13) Ensure locking pins are in place.                                   

      (14) Check trigger for proper functioning.                               

      (15) Check bolt latch release for proper functioning.                    

      (16) Ensure spade grips do not move freely and are not cracked.         

      (17) Check bolt latch release lock for proper functioning.               

      (18) Lubricate backplate assembly.                                       

      (19) Clean all parts of the bolt assembly with a cleaning swab           

 saturated with cleaning solution.                          

      (20) Clean face of bolt with a cleaning swab saturated with RBC.         

      (21) Wipe all parts dry with clean wiping rags.                          

      (22) Inspect drive spring rod assembly for flat spots on springs, ensuring that springs operate freely and that rod and pin are not bent or broken.                                                   

      (23) Check movement of cartridge extractor in bolt. Cartridge extractor should raise and lower without binding.                           

      (24) Inspect bolt switch, cocking lever pin, cocking lever, accelerator stop lock, accelerator stop and sear slide for cracks, bends, and burrs.                                                            

      (25) Inspect sear for cracks and burrs, and inspect sear notch for wear, chips, or burrs. Inspect sear spring for breaks or lack of  

tension.                                                          

      (26) Inspect firing pin for cracks and chipped or sharp tip. Ensure that the tip is smooth and well rounded.                          

      (27) Check firing pin extension for cracks, burrs, and free movement in bolt. Ensure shoulder that engages sear has a sharp angle and is free of chips and burrs.                                          

      (28) Ensure bolt is free of burrs and cracks. Firing pin hole should be round and not deformed.                                          

      (29) Lubricate the bolt and driving spring rod assembly.                 

      (30) Clean all parts of the barrel buffer assembly with a cleaning swab saturated with cleaning solution.                          

      (31) Wipe all parts dry with a clean wiping rag.                         

      (32) Inspect buffer body spring lock for tension, staking, and retention in barrel buffer body.                                               

      (33) Inspect accelerator for broken claws or tips.                

      (34) Inspect accelerator pin for broken or missing spring.      

      (35) Inspect buffer spring for cracks or breaks.                         

      (36) Breech lock depressors must have a slight vertical (up and down) movement, but not have a lateral (side to side) movement.         

      (37) Lubricate barrel buffer assembly.                                   

      (38) Clean all parts of the barrel extension assembly with a cleaning swab saturated with cleaning solution.                     

      (39) Wipe all parts dry with clean wiping rag.                           

      (40) Inspect barrel extension assembly to ensure it is not bent and that the bolt guide rails are smooth and free of burrs.            

      (41) Visually inspect threads of barrel extension assembly for any damage.                                                           

      (42) Ensure barrel-locking spring lug is staked and fully seated in its groove. Ensure that the locking end of the spring has good tension and that the lug is not damaged.                                  

      (43) Inspect breech lock pin for broken or missing spring.      

      (44) Check breech lock for smooth movement in guide-ways of barrel extension assembly.                                               

      (45) Lubricate barrel extension assembly.                                

      (46) Clean all surfaces of retracting slide handle with a cleaning swab saturated with cleaning solution.                          

      (47) Wipe all parts dry with clean wiping rags.                          

      (48) Inspect retracting slide handle for cracks or other visible damage, observing for weak or broken retracting springs. 

      (49) Ensure cotter pins are present and in good condition.               

      (50) Ensure safety wire is in place and properly laced.                  

      (51) Lubricate retracting slide handle.                                  

      (52) Clean all surfaces of receiver with a cleaning swab saturated with cleaning solution.                          

      (53) Wipe all parts dry with clean wiping rags.                          

      (54) Ensure that the feed-way is clear of obstructions.                  

      (55) Inspect belt holding pawl for looseness, bends, or cracks.                                                           

      (56) Inspect side plates for bends that would effect movement of any internal components.                                              

      (57) Inspect for cracks and burrs at back-plate grooves.                 

      (58) Check operating rear sight, ensuring free-movement of the windage and elevation screws.                                             

      (59) Ensure leaf assembly has good spring tension and sight assembly is secured tightly to receiver.                                      

      (60) Ensure trigger bar moves freely without binding.                  

      (61) Ensure trigger bar pin locks in place.                            

      (62) Apply a light coat of lubricating oil to all parts of receiver group prior to assembly in accordance with lubrication guide.     
14. CLEANING OF THE TRAVERSING AND ELEVATING MECHANISM.
   a. Remove all dirt and rust from traversing and elevating mechanism.   

   b. Extend the traversing and elevating mechanism and clean far ends of elevating screw.                            

   c. Clean elevation scale to ensure scale can be read without           

difficulty.                                                       

   d. Rotate traversing hand wheel and clean traversing screw.             

   e. Ensure that the traversing and elevating mechanism scales can be    

easily read.                                                      

   f. Inspect the far ends of the traversing and elevating mechanism      

screws for cleanliness.                                           

   g. Perform a function check of the traversing and elevating mechanism by turning the knobs and checking for dead clicks.                

   h. Lubricate the traversing and elevating mechanism in accordance      with lubrication guide.

15. CLEANING, INSPECTING, AND LUBRICATING OF THE M3 TRIPOD.
   a. Clean all dirt and rust from the M3 tripod.                         

   b. Remove the tripod legs by unscrewing the leg-clamping handle on     

the tripod, press down on the indexing lever, and remove the leg  

of the tripod.                                                    

   c. Remove all rust and dirt from the legs utilizing CLP and wire       

brush.                                                            

   d. Remove all rust and dirt from the upper leg ensuring the inside is free of dirt and corrosion.                                       

   e. Visually inspect the tripod components for wear, cracks, dents and damage. Springs are free of rust, corrosion, and deformation.     

   f. Ensure all parts are properly installed and are in working          

condition.                                                        

   g. Insert pintle into pintle bushing ensuring it locks in place.       

   h. Lubricate the tripod with CLP. Paying special attention to the      sleeve and the sleeve latch.

16. CLEANING, INSPECTING, AND LUBRICATING AN MK 64/MK 93 CRADLE.
   a. Clean all surfaces of the MK 64/MK 93 carriage and cradle assembly with a dry rag.                                                              

   b. Inspect the MK 64/MK 93 for binding, damaged or missing; retaining pins, chains, cotter pins, self locking screws, pintle, pintle lock assembly, and bolts. Check all welded areas for cracks. If paint is removed from the assembly, touch up or repaint (on the MK93 mount inspect the flex mount).                 

   c. Lightly lubricate all moving parts and test for smooth operation while working in the lubricant.                                   

   d. Clean all surfaces of the pintle adapter assembly with a dry rag.   

   e. Inspect for missing or damage to the screw, cable, pintle, and      

retaining pin.                                                

   f. Check for bare metal where paint has worn off and touch up the      

upper part of the adapter.                                        

   g. Lubricate the retaining pin.

17. CLEAN, INSPECT, LUBRICATE AN MK175 UNIVERSAL PINTLE ADAPTER.
   a. Clean the MK175 Universal Pintle Adapter with a all purpose brush, CLP and then a dry rag.

   b. Inspect quick release pin, body pin and turent pin for cracks, burrs or bends.

   c. Inspect the cable system to ensure that it is still intact and not damaged.

   d. Inspect the manual control handle and the thumb screw to ensure that they are not cracked or stripped from their screw posts.

   e. Inspect traversing bar screws to ensure they are tightly fastened and are not damaged or missing.

   f. Lightly lubricate all metal surfaces with CLP.

18. CLEAN, INSPECT, LUBRICATE AN AMMUNITION MOUNT.

   a. Clean the ammunition mount assemblies with a dry rag.               

   b. Inspect the ammunition mount assemblies for missing screws,         

chains, cotter pins, retaining pins, welded pins, and straight    

pins. Check all welds for cracks. Check for broken or binding springs.                                                           

   c. Lightly lubricate all surfaces with CLP.

19. CLEAN AND INSPECT A GUN COVER. 

   a. Clean the gun cover with hot soapy water.                

   b. Inspect for broken zipper, excessive wear or deterioration.

REFERENCE:  Operator’s Manual Machineguns, Caliber .50, Browning, M2, Heavy Barrel TM 02498A-10/1, Pages 3-36 through 3-76.  Browning Machinegun Caliber .50 HB M2 FM 23-65, Page 2-17.  Machinegun Mount MK64 TM 08686A-13&P/1, Pages 4-7 through 4-22.  Machineguns and Machinegun Gunnery MCWP 3-15.1, Page 4-54. 
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UNITED STATES MARINE CORPS
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Camp Lejeune, NC 28542-0161

Camp Pendleton, CA 92055-5061
M2 HEAVY MACHINEGUN TROUBLESHOOTING PROCEDURES

MG1402

19 Mar 2003


1. TERMINAL LEARNING OBJECTIVES. 

   a. Given a tripod mounted SL-3 complete M2 heavy machinegun that fails to fire, and ammunition, while wearing a fighting load, perform immediate action on an M2 heavy machinegun in accordance with MCWP 3-15.1 and TM 02498A-10/1. (31TR.02.11)

   b. Given a tripod mounted SL-3 complete M2 heavy machinegun in a runaway condition, and ammunition, while wearing a fighting load, perform immediate action on a runaway M2 heavy machinegun in accordance with MCWP 3-15.1. (31TR.02.12)

   c. Given a tripod mounted SL-3 complete M2 heavy machinegun, and ammunition, while wearing a fighting load, perform remedial action on an M2 heavy machinegun in accordance with MCWP 3-15.1 and TM 02498A-10/1. (31TR.02.13)

   d. Given a tripod mounted SL-3 complete M2 heavy machinegun, and ammunition, while wearing a fighting load, perform remedial action on a stuck cartridge in an M2 heavy machinegun in accordance with MCWP 3-15.1 and TM 02498A-10/1. (31TR.02.14)

   e. Given a tripod mounted SL-3 complete M2 heavy machinegun, and ammunition, while wearing a fighting load, perform remedial action on a ruptured cartridge in an M2 heavy machinegun in accordance with MCWP 3-15.1 and TM 02498A-10/1. (31TR.02.15)

   f. Given a tripod mounted SL-3 complete M2 heavy machinegun, and ammunition, while wearing a fighting load, perform remedial action for sluggish operation of an M2 heavy machinegun in accordance with MCWP 3-15.1 and TM 02498A-10/1. (31TR.02.16)

2. ENABLING LEARNING OBJECTIVES.
   a. Given a tripod mounted SL-3 complete M2 heavy machinegun, demonstrate the procedure for determining if the barrel is hot or cold on an M2 heavy machinegun in accordance with MCWP 3-15.1 and TM 02498A-10/1. (31TR.02.11a)

   b. Given a tripod mounted SL-3 complete M2 heavy machinegun, and ammunition while wearing a fighting load, troubleshoot an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.13a)

   c. Given a tripod mounted SL-3 complete M2 heavy machinegun, and ammunition while wearing a fighting load, disassemble and assemble an M2 heavy machinegun within 3 minutes and in accordance with TM 02498A-10/1. (31TR.02.13b)


1. DEFINITIONS.

   a. Stoppage:  A stoppage is any interruption in the cycle of function caused by a faulty action of the gun or ammunition.  

      (1) Stoppage must be cleared quickly.

   b. Malfunction:  A failure of the gun to function satisfactorily; the gun will fire, but fires improperly.  The two most common malfunctions are sluggish operation and a runaway gun.

   c. Immediate action:  Prompt action taken by the crew to overcome a            stoppage, without investigating it’s cause, and quickly return the gun to action.

   d. Remedial action:  Action taken to identify a stoppage, if immediate action fails.

   e. Hang fire:  A round that goes off some time after the firing pin strikes the primer, this is a rare occurrence. Five seconds is allotted for this before investigating a stoppage.

   f. Cook off:  A cook off occurs when the heat of the barrel is high enough to cause the propellant powder inside the round to ignite even though the primer is not been struck.  Immediate action is completed in a total of 10 seconds to ensure that the round is extracted before the heat of the barrel affects it.

2. HOT BARREL/COLD BARREL.  

   a. Hot barrel.  There are three steps in determining whether you have a hot barrel.

      (1) More than 200 rounds fired within a 2 minute time period.

      (2) A long continuous burst or repeated firing of the weapon even though you do not reach 200 rounds in two minutes.

      (3) Less than 15 minutes have passed without a round being fired from a hot gun (more than 15 min. is a cold barrel).

   b. Cold Barrel.  You have a cold barrel when you have fired less than 200 rounds in 2 minutes.

3. IMMEDIATE ACTION.  The prompt action taken by the gunner to reduce a stoppage of the gun without investigating the cause.  There are three scenarios you can follow.

   a. Weapon ejects and feeds:

       (1) Sound off “Misfire”, wait 5 seconds for a hang fire 5-4-3-2-1.  The gunner has an additional 5 seconds to pull the bolt to the rear checking for ejecting.

       (2) The weapon ejects and the gunner sends the bolt forward checking for feeding.  The weapon feeds and you continue on with the mission.

       (3) If the weapon fails to fire a second consecutive time, you sound off “Misfire”, assume there is a live round in the chamber and determine if the barrel is hot or cold.

       (4) If the barrel is hot, you wait 15 minutes for the barrel to cool.  If the barrel is cool or you waited the 15 minutes for the barrel to cool, you can continue on to cold barrel procedures.

       (5) The cold barrel procedures are to unload and clear the gun then go to remedial action, which is to inspect the weapon and the ammunition.

   b. Weapon fails to eject or feed:

      (1) Sound off “Misfire”, wait 5 seconds for a hang fire 5-4-3-2-1.  The gunner has an additional 5 seconds to pull the bolt to the rear checking for ejecting.

      (2) The weapon fails to feed or eject, assume there is a live round in the chamber and determine if the barrel is hot or cold.

      (3) If the barrel is hot, you wait 15 minutes for the barrel to cool.  If the barrel is cool or you waited the 15 minutes for the barrel to cool, you can continue on to cold barrel procedures.

      (4) The cold barrel procedures are to unload and clear the gun, then go to remedial action, which is, inspect the weapon and the ammunition.

   c. Bolt stuck:

      (1) Sound off “Misfire”, wait 5 seconds for a hang fire 5-4-3-2-1.  The gunner has an additional 5 seconds to pull the bolt to the rear checking for ejecting.

      (2) The gunner attempts to pull the bolt to the rear and the bolt is stuck.  The gunner sounds off “Bolt stuck”, and assumes there is a live round in the chamber and determines if the barrel is hot or cold.

      (3) Once the barrel is cold, the team leader inserts the auxiliary charging handle into the left side of the receiver. The gunner and team leader both try to pull the bolt to the rear.  If the bolt is still stuck, the gunner and team leader put their heads down below the trigger level of the gun.  The gunner will maintain positive control of the retracting slide handle while the team leader opens the cover and sweeps the ammunition from the feedway and then closes the cover.  The gunner attempts to pull the bolt to the rear again.  If the bolt still does not come to the rear, the gunner and team leader then lower their heads below the trigger level of the gun and the gunner will maintain positive control of the retracting slide handle while the team leader lifts the cover.  Once the cover is open, the gunner attempts to pull the bolt to the rear.

      (4) The gunner then unloads and clears the gun, and then goes into remedial action, which is, inspect the weapon and ammunition.

4. REMEDIAL ACTION.  The action taken to inspect, identify, and correct the problem with the weapon or ammunition.  This action is taken after utilizing immediate action and the weapon is unloaded and clear.  The procedures to follow are called troubleshooting procedures.  You should perform those procedures in order as follows.

   a. Remedial action for a stuck cartridge.

      (1) Ensure the gun is in single shot mode and pull retracting slide handle to the rear.

      (2) Open the cover.

      (3) Keep retracting slide handle to the rear.

      (4) Physically and visually inspect for cartridge in the chamber and T-slot.

      (5) If round is present in the chamber, insert a cleaning rod into the muzzle end of the machinegun and gently tap the round/casing from the chamber.

      (6) If a round is on the T-slot, pull retracting slide handle an additional 1/16-inch to the rear and remove round from the face of the bolt by pushing the round up and out of the T-slot.

      (7) Return the bolt to the forward position.

      (8) Inspect the weapon to determine the cause of the stoppage.

   b. Remedial action for a ruptured cartridge.

      (1) Ensure the gun is in single shot mode and pull retracting slide handle to the rear.

      (2) Open the cover.

      (3) Return retracting slide handle forward.

      (4) Physically and visually inspect for cartridge in the chamber.

      (5) If a ruptured cartridge is present, place the ruptured cartridge extractor in the T-slot of the bolt in the same manner as that of a cartridge.

      (6) Push the bolt latch release sending the bolt forward.

      (7) Pull retracting slide handle to the rear and remove the ruptured case and extractor.

   c. Remedial action for sluggish operation.

      (1) Check for proper lubrication.

      (2) Check headspace and timing.

      (3) If weapon operation continues to be sluggish, clean, lubricate, or replace parts as required.

   d. The weapon will not feed.
      (1) Check if cover is completely down and latched.  Latch cover.

      (2) Check ammunition belt for short round or misaligned link.  Open cover, remove short round or align link.

      (3) If weapon repeatedly fires two rounds then fails to feed, check for early timing.

      (4) Check for weak or broken belt holding pawl assembly or belt feed pawl springs.  Notify unit maintenance.

      (5) Improper lubrication.  Lube as necessary.

   e. Round will not chamber.
      (1) Check for corroded or damaged ammunition.  Remove defective ammunition.

      (2) Check chamber or T-slot for obstruction.  Clear and clean chamber.

      (3) Check for tight headspace.  Adjust headspace.

      (4) Check drive spring rod assembly for weak or broken springs or bent rod.  Notify unit maintenance.

   f. Bolt will not lock.
      (1) Check to see if bolt returns to forward position. Adjust headspace.

   g. Weapon will not fire.
      (1) Check for defective ammunition.  Remove defective ammunition.

      (2) Check for incorrectly installed sear slide.  Install sear slide from left slide.

      (3) Check for broken or damaged firing pin.  Notify unit maintenance.

      (4) Check firing pin well inside bolt for obstruction.  Clean the interior of the bolt with a swab.  Lubricate by applying a light coat of lubricating oil to interior of the bolt.

      (5) Inspect firing pin extension for burrs or broken firing pin spring.  Notify unit maintenance.

      (6) Check for bent drive spring rod or weak or broken rod springs.  Notify unit maintenance.

      (7) Check for incorrect timing.  Adjust timing.   

   h. Weapon will not unlock.
      (1) Check for incorrect timing.  Adjust timing.

   i. Weapon will not extract.
      (1) Check headspace; tight headspace will cause binding and excessive friction between the moving parts during recoil.  Adjust headspace.

      (2) Check for ruptured cartridge.  Remove ruptured cartridge and adjust headspace.

      (3) Check chamber for excessive pitting.  Replace barrel.  Adjust headspace and timing.

   j. Weapon will not eject.
      (1) Check bolt face for enlarged firing pin hole and deformed firing pin.  These can cause the spent brass to bind in the T-slot, preventing ejection.  Notify unit maintenance.

   k. Weapon will not cock.

     (1) Check notch on sear, sear slide, firing pin extension.  Check cocking lever for wear and proper installation.  Check sear spring and bolt switch for proper installation.  Notify unit maintenance.

   l. Runaway Gun.  This is when the gun continues to fire after the trigger is released usually caused by a worn, broken, or burred sear. 

      (1) The first thing you have to do is consider the situation and the number of rounds remaining on the belt.  This will help you to determine the safest course of action.

      (2) If the situation permits, for instance in training when there is no danger of hitting an individual, let the machinegun fire the remaining rounds on the belt.

      (3) If the requirement is to cease-fire immediately, twist the belt by grasping it firmly at least 12 inches from feed way so that a stoppage occurs.

      (4) Clear the machinegun.

References:  Machineguns and Machinegun Gunnery MCWP 3-15.1, pages 4-35 through 4-38.  TM 02498A-10/1, pages 2-88 through 2-92 and 3-6 through 3-27.
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1. TERMINAL LEARNING OBJECTIVES.

   a.  Given a tripod mounted SL-3 complete M2 heavy machinegun, operate an M2 heavy machinegun in accordance with TM 02498A-10/1 and MCWP 3-15.1. (31TR.02.05)

   b.  Given a tripod mounted SL-3 complete M2 heavy machinegun, while wearing a fighting load, set the headspace and timing for an M2 heavy machinegun in accordance with TM 02498A-10/1 and within 2 minutes. (31TR.02.06)

   c.  Given a tripod mounted SL-3 complete M2 heavy machinegun and ammunition, while wearing a fighting load, load an M2 heavy machinegun with the cover closed in accordance with MCWP 3-15.1. (31TR.02.07)

   d.  Given a tripod mounted SL-3 complete M2 heavy machinegun and ammunition, while wearing a fighting load, load an M2 heavy machinegun with the cover open in accordance with MCWP 3-15.1. (31TR.02.08)

   e.  Given a tripod mounted SL-3 complete M2 heavy machinegun and ammunition, while wearing a fighting load, unload an M2 heavy machinegun in accordance with MCWP 3-15.1. (31TR.02.09)

   f.  Given a tripod mounted SL-3 complete M2 heavy machinegun, 28 rounds of ammunition, target at 550 meters, fire commands, and corrections, while wearing a fighting load, field zero an M2 heavy machinegun by achieving point of aim/point of impact. (31TR.04.11)

   g.  Given a tripod mounted SL-3 complete M2 heavy machinegun, 308 rounds of ammunition, NBC gloves, targets between 400 and 1000 meters, fire commands, and corrections, while wearing a fighting load, perform transition firing for an M2 heavy machinegun by achieving a minimum score of 13 of 18 points.  (31TR.04.12)

   h.  Given a vehicle mounted SL-3 complete M2 heavy machinegun, 168 rounds of ammunition, targets from 400 to 1000 meters, fire commands, and corrections, while wearing a fighting load, perform vehicle mounted transition firing with an M2 heavy machinegun in accordance with FM 23-65. (31TR.04.13)

   i.  Given a tripod mounted SL-3 complete M2 heavy machinegun, 236 rounds of ammunition, and a basic machinegun target, while wearing a fighting load, perform ten meter tripod mounted firing for an M2 heavy machinegun by obtaining a minimum score of 84 of 119 points. (31TR.02.17)

2. ENABLING LEARNING OBJECTIVES.

   a.  Given a tripod mounted SL-3 complete M2 heavy machinegun, demonstrate the weapons conditions for an M2 heavy machinegun in accordance with MCWP 3-15.1 and TM 02498A-10/1. (31TR.02.05a)

   b.  Given a tripod mounted SL-3 complete M2 heavy machinegun, perform before operation preventative maintenance checks on an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.05b)

   c.  Given a list of choices, identify the ammunition characteristics for an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.05c)

   d.  Given a list of choices, identify the ammunition care and handling procedures for an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.05d)

   e.  Given a tripod mounted SL-3 complete M2 heavy machinegun, obtain position and grip on an M2 heavy machinegun in accordance with MCWP 3-15.1. (31TR.02.05e)

   f.  Given a tripod mounted SL-3 complete M2 heavy machinegun, and fire commands, while wearing a fighting load, adjust an M2 heavy machinegun onto a target in accordance with MCWP 3-15.1. (31TR.02.05f)

   g.  Given a vehicle mounted SL-3 complete M2 heavy machinegun, obtain position and grip on an M2 heavy machinegun in accordance with MCWP 3-15.1. (31TR.02.05g)

   h.  Given a vehicle mounted SL-3 complete M2 heavy machinegun, fire commands, targets, and ammunition, adjust an M2 heavy machinegun onto target in accordance with MCWP 3-15.1. (31TR.02.05h)

   i.  Given a tripod mounted SL-3 complete M2 heavy machinegun, while wearing a fighting load, perform during operation preventative maintenance checks on an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.05i)

   j.  Given a tripod mounted SL-3 complete M2 heavy machinegun, while wearing a fighting load, perform after operation preventative maintenance checks on an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.05j)

   k.  Given a tripod mounted SL-3 complete M2 heavy machinegun, set the headspace on an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.06a)

   l.  Given a tripod mounted SL-3 complete M2 heavy machinegun, set the timing on an M2 heavy machinegun in accordance with TM 02498A-10/1. (31TR.02.06b)

   m.  Given a tripod mounted SL-3 complete M2 heavy machinegun, ammunition, a basic machinegun target, and corrections, perform a ten meter zero for an M2 heavy machinegun by achieving point of aim/point of impact. (31TR.02.17a)


1. WEAPONS CONDITIONS.

   a.  Condition 1: Bolt forward, round in the chamber, rounds in the feed way, cover closed (full load).

   b.  Condition 2: Bolt forward, rounds on the feedway, 1st round against the cartridge stop, no round in the chamber, cover closed (half load).

   c.  Condition 3: Bolt forward, 1st round engaged by the belt holding pawl, no round in the chamber, cover closed.

   d.  Condition 4: Bolt forward, no rounds on the feedway, no rounds in the chamber, cover closed.

2. UNLOADING AND LOADING /CLEARING.  

   a.  Clearing/Unloading

       (1) Unlock the bolt latch release (Single shot mode).                                      

       (2) Pull retracting slide handle to the rear and hold it to the rear.   

       (3) Raise the cover.                                                    

       (4) Remove the ammunition belt from the feedway.                         

       (5) Visually and physically inspect the chamber and T-slot for rounds.  

       (6) If there is a round on the T-slot, pull the bolt an additional      

1/16th of an inch to the rear.                                      

       (7) Push round up and out of the T-slot by reaching under the gun and force the round up the face of the bolt.                          

       (8) Put the retracting slide handle forward, then push the bolt latch release to send the bolt forward.

   b.  Loading cover raised

       (1) Ensure that the bolt is in the forward position.                   

       (2) Insert the double-loop end of the ammunition into the feed-way over the belt-holding pawl.

       (3) Close the cover.            

       (4) Pull the retracting slide handle to the rear and release it. If the weapon is in automatic mode, the bolt and retracting slide handle will move forward under pressure of the driving spring rod assembly, but if in single shot mode, the retracting slide handle must be returned forward and the bolt latch release must be pressed to allow the bolt to go forward.  Repeat this step one more time for a full load.                                     

   c.  Loading cover closed

        (1) Ensure that the bolt is in the forward position.                   

        (2) Close the cover.                                                   

        (3) Insert the double-loop end of the ammunition into the feed-way until the belt-holding pawl engages the first round.             

        (4) Pull the retracting slide handle to the rear and release it. If the weapon is in automatic mode the bolt and retracting slide handle will move forward under pressure of the driving spring rod assembly, but if in single shot mode the retracting slide handle must be returned forward and the bolt latch release must be pressed to allow the bolt to go forward.  Repeat this step one more time for a full load.                                     
3. OPERATIONAL MAINTENANCE CHECKS AND SERVICES. These are checks that the gunner must perform before he can safely fire the weapon. They are divided into three groups: before, during, and after firing checks.

   a.  Before Firing Checks
       (1) Ensure the weapon is in condition 4.                               

       (2) Check bore and chamber using cleaning rod with swab to remove excessive oil, foreign material, and obstruction.                 

       (3) Check to make sure the barrel support and breech bearing are free of dirt.          

       (4) Raise the cover.                                                   

       (5) Check feed mechanism and bolt switch for proper assembly.          

       (6) Check headspace and timing if not correct adjust.                  

       (7) Check the rear sight to ensure it is clean and functioning properly.  

       (8) Set the rear sight at range of 1,000 yards and windage at 0.             

       (9) Check the traversing and elevation mechanism to ensure it is       

securely attached to the receiver.                                

       (10) Ensure traversing hand wheel is centered.                           

       (11) Check to ensure elevating screws are equally exposed above and below the elevating hand wheel.                                    

       (12) Check the back plate and ensure it is latched and locked in place.  

       (13) Ensure the bolt latch release is locked in the down position by    

the bolt latch release lock to place gun in automatic mode.       

       (14) Clean and oil spare parts and tools as well as ensure SL-3         

complete.                                                         

       (15) Inspect ammunition for cleanliness and good condition.          

   b.  During Firing Checks
       (1) Maintain lubrication while firing in accordance with lubrication   

guide.                                                            

       (2) Observe the function of the gun to anticipate failures.            

       (3) Watch for bulged cases to prevent a ruptured case, if this occurs, readjust headspace.                                               

       (4) Adjust rear sight per fire command.                                

       (5) Ensure ammunition stays correctly aligned with feed way and        protect from sun, moisture, and dirt.                             

       (6) Watch for link stoppage.                                           

       (7) Make a condition 4 weapon.                                         

   c.  After Firing Checks 

       (1) Ensure the weapon is clear.

       (2) Clean the weapon.

       (3) Inspect weapon for any damaged or broken parts.

       (4) Lightly oil all parts.

4. HEADSPACE AND TIMING.

   a. Clear the machinegun.                                              

   b. Raise cover.                                                       

   c. Grasp the retracting slide handle and retract bolt to align barrel locking spring lug with the 3/8-inch hole in the right side of the receiver.                                                         

   d. Holding the bolt in this position, while screwing the barrel fully into the barrel extension.                                               

   e. With the bolt retracted, unscrew barrel two notches or clicks.     

   f. Release the retracting slide handle and allow the bolt to go forward.                                                          

   g. Ensure that the barrel is locked in the forward position, by attempting to turn the barrel in either direction.                

   h. Pull bolt to the rear with retracting slide handle and hold. This charges the weapon and withdraws firing pin into bolt.            

   i. In single shot-mode, push retracting slide handle to the front, push the bolt latch release, and return bolt forward.

   j. Raise cartridge extractor and attempt to insert the NO GO of the GO/NO GO headspace gauge in the T-slot between the face of the bolt and the rear of the barrel.  It should not GO, if it does tighten barrel.

   k. If The NO GO end of the gage does not enter freely, flip to the GO side of the GO/NO GO headspace gauge and insert it in the T-slot between the face of the bolt and the rear of the barrel.  It should GO, if it does not enter freely, unscrew barrel as many clicks as needed.  After it goes, check NO GO side again, if it slides in notify unit maintenance.  

   l. After obtaining proper headspace, recheck positive locking action of barrel by attempting to screw barrel in or out with bolt in forward position and proceed with timing.                         

   m. Grasp retracting slide handle and retract bolt just enough (1/16 inch) to insert fire gauge with beveled edge against barrel notches between barrel extension and trunion block.              

   n. Release retracting slide handle.                                   

   o. Remove back-plate.                                                 

   p. Screw timing adjustment nut all the way down (to the left).        

   q. Attempt to fire the gun by pushing on the rear of trigger bar. Gun should not fire.                                                  

   r. Screw timing adjustment nut up (to the right) one click at a time. Push up firmly on trigger bar after each click.                   

   s. Repeat step q and r until gun fires.                                    

   t. Turn timing adjustment nut two more clicks up (to the right for heat expansion).

   u. Remove fire gauge.                                               

   v. Replace back-plate.                                                

   w. Pull retracting slide handle to the rear and charge the machinegun.                                                       

   x. Depress bolt latch release and send the bolt forward with the retracting slide handle locked forward before hand.           

   y. Insert the NO FIRE gauge, the weapon should not fire. If the weapon does fire, a mechanical defect does exist.                         

   z. Insert the FIRE gauge, the weapon should fire.

5. TWELVE TYPES OF AMMUNITION.
   a. M2 or M33 Ball Cartridge. The M2 ball cartridge is for use in marksmanship training, against personnel and light material targets.  It is identified by the solid bronze tip with no other markings.

   b. Tracer Cartridge M1, M10, M17,M20. The tracer cartridge is to aid in observing fire.  Secondary purposes are for incendiary effect and for signaling.  It is identified by a red or brown tip.

   c. M2 Armor Piercing Cartridge. The M2 armor-piercing cartridge is for use against armored aircraft and lightly armored vehicles, concrete shelters, bunkers and other bullet-resisting targets.  It is identified by a black tip.

   d. Ml Incendiary Cartridge. The Ml incendiary cartridge is used for producing incendiary effects, especially against aircraft.  It is identified by a blue tip.

   e. M8 Armor-Piercing Incendiary Cartridge.  The M8 armor-piercing incendiary cartridge is used for combined armor piercing and incendiary effect.  It is identified by an aluminum tip or blue tip with an aluminum ring.

   f. M20 Armor-Piercing Incendiary Tracer Cartridge.  The M20 armor- piercing incendiary tracer is used for combined armor piercing and incendiary effects with the additional tracer feature. It is identified by a red tip with an aluminum ring.

   g. M903 Sabot Light Armor Penetrator Cartridge.  The M903 sabot light armor penetrator is used against light armored vehicles and aircraft.  Also called SLAP.  It is identified by its tungsten penetrator in an amber tinted sabot.

   h. M962 Sabot Light Armor Penetrator Tracer Cartridge.  The sabot light armor penetrator-tracer is for use against light armored vehicles and aircraft with the additional tracer feature.  Also called SLAP-T.  It is identified by its tungsten penetrator in a red tinted sabot.

   i. M1Al Blank Cartridge. The M1A1 blank cartridge is used for simulated firing.  It is identified by the lack of a projectile.

   j. M858 Ball, Plastic Practice. The M858 ball, plastic practice round is used in scaled down range training.  For example, where range restrictions limit or prohibit use of one of the other types of live ammunition.  It is identified by its blue plastic bullet and case.

   k. M680 Tracer Plastic Practice. The M680 tracer plastic practice is used with the ball plastic practice on scaled down ranges.  It is identified by its blue plastic bullet with red tip and plastic case.

   l. M2Dummv Cartridge. This is used for crew drill and practice in loading and unloading the gun. It is identified by the three holes drilled in the cartridge case and the lack of primer.

6. AMMUNITION PRECAUTIONS.
   a. Ammunition containers should not be opened until you are ready to use them.

   b. You should protect the ammunition from mud, dirt, and water.  If the ammunition gets dirty or corroded, it must be cleaned before firing.

   c. Do not expose ammunition to the direct rays of the sun for long periods of time.

   d. Do not oil or grease ammunition, as it will collect dirt.

   e. Replace any defective ammunition when you check it prior to firing.

   f. Any ammunition marked “FOR TRAINING PURPOSE ONLY”, is not to be fired over the heads of friendly troops.

7. AMMUNITION PACKING.  M2 .50 cal. ammunition comes in a metal can.

   a.  Each can contains 100 rounds.

   b.  Ball ammunition normally comes linked with a ratio of one tracer to every four ball rounds.

   c.  Ammunition is issued in a disintegrating, metallic, split-linked belt.

8. POSITION AND GRIP ON TRIPOD MOUNTED GUN.
   a.  Prone Position
       1. The gunner assumes the prone position behind the gun.



 2.  The legs will be spread at a comfortable distance apart with the heels down, if possible.



 3.  The right hand will grasp the spade grip with the thumb off the trigger until ready to fire. A firm shoulder pressure to the right and down will be applied.



 4.  The left hand will be placed against the left spade grip palm open applying rightward shoulder pressure. 



 5.  In order to fire a tight group, the gunner must maintain his position and grip with a consistent amount of right and down shoulder pressure during firing.

   b.  Sitting Position


 1.  The gunner sits directly behind the gun.  He will cross his legs. 



 2.  The gunner places his elbows inside his thighs to obtain maximum support.



 3.  The right hand will grasp the spade grip with the thumb off the trigger until ready to fire. A firm shoulder pressure to the right and down will be applied.



 4.  The left hand will be placed on the left spade grip palm open applying rightward shoulder pressure.

   c.  Standing Position

    1.  The gunner stands directly behind the weapon with his feet approximately shoulder width apart.



 2.  The elbows are tucked firmly to the gunner’s side and the gunner will lean slightly into the weapon.



 3.  The right hand will grasp the spade grip with the thumb off the trigger until ready to fire. A firm shoulder pressure to the right and down will be applied

       4.  The left hand will be placed on the left spade grip palm open applying rightward shoulder pressure.

9. MANIPULATION PROCEDURES.

   a. All manipulations of the traversing and elevating mechanism are made with the left hand.
   b. Changes in direction will always be made first, then changes in elevation.

   c. The six manipulations used with the tripod mounted M2 heavy machinegun are fixed, traversing, search, traverse and search, swinging traverse, and free gun. 
      (1) Fixed Fire. Fixed fire requires no adjustment of the T&E once the weapon is on target.

   
(2) Traversing Adjustment.

          (a) To move the muzzle of the gun to the right, the gunner places his left hand on the traversing hand wheel, thumb up, and pushes with his thumb away from himself (Push--right).

          (b) To move the muzzle left, the gunner will pull his thumb towards himself (Pull-left).

      (3) Searching Adjustment.

          (a) To move the muzzle of the gun up, the gunner will grasp the elevating hand wheel with his left palm down and push his thumb away from himself (push-up).

          (b) To move the muzzle of the gun down, the gunner will grasp the elevating hand wheel with his left palm down and pull his thumb towards himself (pull-down).

      (4) Traverse and Search Adjustment. Traverse and Search adjustment is a combination of the previous two methods. The traverse is done first followed by the search.

      (5) Swinging Traverse. Swinging Traverse adjustment is utilized on targets requiring large, rapid changes in direction but little or no changes in elevation.  The gunner loosens the slide lock lever enough to move the T&E freely across the traversing bar, with his palm on the slide lock lever and his fingers grasping the elevating hand wheel, the gunner makes direction changes by sliding the traversing slide across the traversing bar.

      (6) Free gun. Fire delivered against moving targets, which must be quickly engaged and which require rapid changes in both direction and elevation. Examples are aerial, vehicles, mounted troops, or infantry in close formation moving rapidly toward or away from the gun position.

10. SIGHTING.

    a. Sight alignment.  The gunner will center the front sight blade in the aperture of the rear sight, with the top of the sight blade centered in the rear sight aperture.

    b. Sight picture.  The gunner will maintain correct sight alignment on the center base (6 o’clock) of the target, so it appears to rest on the top of the front sight blade.

    c. Duties of the gunner and assistant gunner/team leader while sighting.  When the squad leader announces the range to the target the assistant gunner/team leader will raise the rear sight and apply the appropriate range setting.  Once the gunner has acquired the target he will announce, “SIGHTED”.  At this time the assistant gunner/team leader lowers the rear sight and announces, “GUN UP”.

11. BZO AND QUALIFICATION.

    a. The first relay (gunner and team leader) will assume a proper prone position and the other relays will sit on the deck covered down 5 meters behind there gun.  Marines failing in their first attempt, a qualification will be remediated constituting an additional relay if necessary.  There will be one Machinegun Weapons Instructor per every two guns to act as PSS and coach.  Specific items that the coaches will be looking for are: proper operating techniques, correct position and grip, correct and consistent “right, tight and down” shoulder pressure, gunner sighting in after initial burst, and team leader giving timely accurate corrections. If the team leader is not giving adequate corrections to his gunner the coach will supplement with appropriate commands.  The Line NCO will run the firing line.  The ten meter zero uses 13 rds.  The gunner will fire 3 single rounds at target 1 on A or C, after which the PSS will adjust the front sight as appropriate.  The PSS will remind the gunner not to adjust the T&E in-between shots.  Next the gunner will fire three more shots at target 1 for confirmation.  After the zero is confirmed the gunner will fire a 7 round burst at target 2 on A or C.    

The range commands for one string of fire are as follows:

COMMAND:

“SHOOTERS THIS WILL BE YOUR FIRST STAGE OF M2 PRE-QUALIFICATION FIRE 10 METER ZERO”. 

COMMAND:

“SHOOTERS ARE REMINDED THAT YOUR REAR SIGHT SHOULD BE SET AT 1000 yards AND YOUR OFFSET HEAD SHOULD BE CENTERED”.

COMMAND:  

“WITH 13 ROUNDS LOAD”.

COMMAND:

“COACHES, YOU MAY ZERO YOUR SHOOTERS WHEN READY”.

COMMAND:


“SHOOTERS, THIS WILL BE YOUR SECOND STAGE OF M2 PRE-QUALIFICATION FIRE, FIRING A SEVEN ROUND BELT AT EACH TARGET 3 AND 4, SHOOTERS ARE REMINDED TO RUN YOUR OFFSET HEAD ALL THE WAY TO THE LEFT AND BACK OFF 8 CLICKS, YOU WILL BE RELOADING ON YOUR OWN BETWEEN TARGETS”.

COMMAND:

“WITH A SEVEN ROUND BELT LOAD, PASTERS NUMBER 3 AND 4, ONE THOUSAND, FIXED FIRE, AT MY COMMAND, (wait for sighted and guns up) FIRE”.

The next stage of fire is targets 5 through 6.

COMMAND:

“SHOOTERS, THIS WILL BE YOUR THIRD STAGE OF M2 PRE-QUALIFICATION FIRE, FIRING A 35 ROUND BELT AT TARGETS 5 THROUGH 6, SHOOTERS ARE REMINDED TO RUN YOUR OFFSET HEAD ALL THE WAY TO THE RIGHT AND BACK OFF 8 CLICKS”.

COMMAND:

“WITH A 35 ROUND BELT LOAD, PASTERS NUMBER 5 THROUGH 6, 1000 yards, TRAVERSING AND SEARCHING FIRE, AT MY COMMAND, (wait for sighted and guns up) FIRE”.

The next stage of fire is targets 7 through 8.

COMMAND:

“SHOOTERS, THIS WILL BE YOUR FOURTH AND FINAL STAGE OF M2 PRE-QUALIFICATION FIRE, FIRING A 56 ROUND BELT AT TARGETS 7 THROUGH 8, SHOOTERS ARE REMINDED TO RUN YOUR OFFSET HEAD ALL THE WAY TO THE LEFT AND BACK OFF 8 CLICKS”.

COMMAND:

“WITH A 56 ROUND BELT LOAD, PASTERS NUMBER 7 THROUGH 8, 1000 yards, TRAVERSING AND SEARCHING FIRE, AT MY COMMAND, (wait for sighted and guns up) FIRE”.

The next stage is the qualification fire.  The only thing that changes is the zero and targets 1 through 4.  On qualification there is no zero and targets 1 through 4 are shot on B or D.  Qualification goes as follows:

COMMAND:

“SHOOTERS THIS WILL BE YOUR FIRST STAGE OF M2 QUALIFICATION FIRE, FIRING A SEVEN ROUND BELT AT EACH TARGET 1 TROUGH 4, SHOOTERS ARE REMINDED TO RUN YOUR OFFSET HEAD ALL THE WAY TO THE LEFT AND BACK OFF 8 CLICKS, YOU WILL BE RELOADING ON YOUR OWN BETWEEN TARGETS”.

COMMAND:

“WITH A SEVEN ROUND BELT LOAD, PASTERS NUMBER 1 TROUGH 4, 1000 yards, FIXED FIRE, AT MY COMMAND, (wait for sighted and guns up) FIRE”.

The next stage of fire is targets 5 through 6.

COMMAND:

“SHOOTERS, THIS WILL BE YOUR THIRD STAGE OF M2 QUALIFICATION FIRE, FIRING A 35 ROUND BELT AT TARGETS 5 THROUGH 6, SHOOTERS ARE REMINDED TO RUN YOUR OFFSET HEAD ALL THE WAY TO THE RIGHT AND BACK OFF 8 CLICKS”.

COMMAND:

“WITH A 35 ROUND BELT LOAD, PASTERS NUMBER 5 THROUGH 6, 1000 yards, TRAVERSING AND SEARCHING FIRE, AT MY COMMAND, (wait for sighted and guns up) FIRE”.

The next stage of fire is targets 7 through 8.

COMMAND:

“SHOOTERS, THIS WILL BE YOUR FOURTH AND FINAL STAGE OF M2 QUALIFICATION FIRE, FIRING A 56 ROUND BELT AT TARGETS 7 THROUGH 8, SHOOTERS ARE REMINDED TO RUN YOUR OFFSET HEAD ALL THE WAY TO THE LEFT AND BACK OFF 8 CLICKS”.

COMMAND:

“WITH A 56 ROUND BELT LOAD, PASTERS NUMBER 7 THROUGH 8, 1000 yards, TRAVERSING AND SEARCHING FIRE, AT MY COMMAND, (wait for sighted and guns up) FIRE”.

    After the first gunner shoots this stage of fire, the weapon will be cleared, made range safe, and gunner and team leader will step back off the firing line.  The coaches will then go down range and score targets.  Once the targets are scored and recorded, the students will paste new targets on the frames.  Then the next relay will run the same course.  This will happen until all relays have run through the qualification.  The minimum qualification score is 84 out of 119.

REFERENCES:  MCWP 3-15.1 Machinegun and Machinegun Gunnery: pages 4-26 through 4-29 and 4-53 through 4-60; TM 02498A-10/1 Operator’s Manual Machineguns, Caliber .50, Browning M2 Heavy Barrel: pages 2-12 through 2-63, 2-74, and 2-75; FM 23-65 Browning Machinegun Caliber .50 HB M2, pages 3-1 and 3-2.
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    1. TERMINAL LEARNING OBJECTIVES. 

       a.  Given an SL-3 complete M2 heavy machinegun and a direction of fire, while wearing a fighting load, ground mount an M2 heavy machinegun in accordance with MCWP 3-15.1. (31TR.02.03)

b. Given a tripod mounted SL-3 complete M2 heavy machinegun, while wearing a fighting load, vehicle mount an M2 heavy machinegun to an M-1043/M-1044 HMMWV in accordance with TM 08686A-13&P/1.  (31TR.02.04)

 c.  Given an SL-3 complete M2 heavy machinegun and 10 rounds of dummy ammunition, as a machinegun team, while wearing fighting loads, place an M2 heavy machinegun into action on an M3 tripod without error and in a time limit of 2 minutes with the time starting at the command "Action" and ending when the squad leader announces "Gun Up". (31TR.04.09)

       d.  Given a tripod mounted SL-3 complete M2 heavy machinegun, 10 rounds of dummy ammunition, and an M-1043 HMMWV, as a machinegun team, while wearing fighting loads, place an M2 heavy machinegun into action on an M-1043 HMMWV in a time limit of 1 minute with the time starting at the command "Action" and ending when the team leader announces "Gun Up". (31TR.04.010)

    2. ENABLING LEARNING OBJECTIVES.

       a.  Given an M3 tripod, prepare the M3 tripod in order to mount an M2 heavy machinegun in accordance with MCWP 3-15.1. (31TR.02.03a)

       b.  Given an M2 heavy machinegun, pintle, and traversing and elevating mechanism, mount an M2 heavy machinegun to a tripod in accordance with MCWP 3-15.1. (31TR.02.03b)


1. THE TYPES OF MOUNTS.  

   a.  Tripod Mount. The M3 tripod mount is used whenever the M2 .50 cal. is ground mounted. Tripod mounting consists of three main parts; the M3 tripod, the traversing and elevating mechanism, and the MK 64 cradle mount. The M3 tripod is the preferred mount for the M2 .50 cal. heavy machinegun.
   b.  Vehicle Mount.  The MK64 MOD 5, MK93 cradles, and the MK175 universal pintle adapter, traversing and elevating mechanism and the left and right mounting adapter adaptor is used to mount the M2 .50 cal on the HMMWV weapons platform.
2. GROUND MOUNT AND EMPLACE THE GUN. To mount the gun, the following steps are used:

   a.  Unscrew the leg-clamping handle on the tripod.                     

   b.  Press down on the indexing lever, and extend the leg of the tripod to the desired length.                                            

   c.  Align the indexing lever stud with one of the holes in the tripod leg extension.                                                    

   d.  Release pressure on the indexing lever, allowing the stud to fit   

the desired hole.                                                 

   e.  Tighten the leg-clamping handle.                                   

   f.  Turn the front leg clamp handle counter-clockwise to loosen the    

front leg of the tripod.                                          

   g.  Adjust the leg to the desired angle and tighten the front leg      

clamp. (Approx. 60 deg. angle)                                                            

   h.  Secure the tripod legs by stamping the metal shoe on each tripod   

leg into the ground ensuring the front leg is facing towards the target.                                              

   i.  Sandbag each tripod leg to stabilize the M3 tripod for firing as   

necessary.                                                        

   j.  Attach pintle to front mounting hole on machinegun receiver using  

pintle bolt, nut, and cotter pin.                                 

  k.  Rotate the elevating hand-wheel on the traversing and elevation    

mechanism until approximately 1 ½ inches, or two fingers, are visible on the upper elevating screw.                             

   l.  Rotate the traversing slide on the traversing and elevation        

mechanism until approximately two fingers are visible on the lower

elevating screw.                                             

   m.  Rotate the traversing hand-wheel on the traversing and elevation   

mechanism until the offset head is centered on the traversing     

screw.                                                            

   n.  Align the holes in the upper offset head of the traversing and     

elevation mechanism with the rear holes in the receiver and insert the retaining pin.          

   o.  Mount machinegun on tripod by lifting pintle locking lever and      insert the pintle into pintle bushing then press pintle-locking lever down. 

   p.  Lower the traversing slide of the traversing and elevation         

mechanism over the traversing bar on the tripod with the          

traversing slide lock lever facing you and the traversing hand wheel to the left.    

   q.  Ensure that the left side of the traversing slide is on 0 on the traversing slide bar and the locking lever is secured by turning the locking lever clockwise.

3. DISMOUNT THE GUN.  Dismounting the gun is simply the reverse process of mounting the gun.

4. VEHICLE MOUNT THE GUN. To mount the gun to the HMMWV the steps are as follows:

   a.  Remove the turret lock pin.                                        

   b.  Install the MK175 universal pintle mount.                             

   c.  Replace the turret lock pin.                                       

   d.  Remove the quick-release pin from the M175 universal pintle mount.              

   e.  Insert the MK-64 MOD 5 or the MK93 gun cradle into the top of the M175 universal pintle mount and replace the quick-release pin.                        

   f.  Ensure the traversing & elevation mechanism is attached to the appropriate cradle and the traversing bar of the M175 universal pintle mount.                                               

   g.  Attach the M2 mounting adapter to the machinegun, the pintle will be attached to the M2, and then mount the M2 heavy machinegun to the MK64 cradle.                                                   

   h.  When using the MK93 rotate the flex mounts up, insert the M2, insert the forward pin through the flex mount and receiver, then insert the rear pin where the T&E would normally go.

   i.  Partly unscrew the wing-nut on the threaded stud of the bracket    

mounting assembly (for the ammo tray).                                                

   j.  Align the stud with the forward groove in the side plate of the    

 gun cradle (Mk64 or Mk93).                                                       

   k.  Push the bracket mounting assembly up until the heads of the two   

 mounting pins align with the two forward keyholes.                

   l.  Push the heads of the two mounting pins into the keyholes and      

 allow the bracket mounting assembly to slide down.                

   m.  Tighten the wing nut behind the side plate of the cradle.

   n.  Slide in ammo tray.          

5. DISMOUNTING FROM THE VEHICLE. Dismounting from the vehicle is simply done in reverse order.

6. PLACE DATA ON THE GUN.

   a.  Direction settings are obtained from two places on the tripod-mounted machinegun: the traversing bar and traversing hand wheel.  

   b.  The M3 tripod traversing bar has an engraved scale going from zero in the center to 400 mil on the left side and 400 mils on the right side, for a total of 800 mils. The MK 175 traversing bar has an engraved mil scale going from zero in the center to 250 mils on the left and 200 mils on the right for a total of 450 mils

   c.  The mils on a M3 tripod are marked with a line in 5 mil increments and numbered every 100 mils. The mils on a MK 175 are marked with a line every 10 mils and numbered every 100 mils.

   d.  To place a specific direction on the gun:

       (1) Ensure that the traversing hand wheel is on zero and the offset head is centered.

       (2) Now loosen the traversing slide lock lever, move the traversing slide until the left side is on the lowest 5-mil line before the desired setting, and tighten the traversing slide lock lever.

       (3) If the desired setting is not on an exact 5-mil line, add the necessary number of clicks to reach the desired setting.

       (4) Read the traversing bar along the left edge of the traversing slide and add any clicks that had to be placed on the traversing hand wheel (if the traversing slide is on the left side of the zero line of the traversing bar it is a right direction and if the traversing slide is on the right side of the zero line of the traversing bar it is a left direction).  Direction settings are expressed as one whole number.  An example of right 303 would mean the left edge of the traversing slide is on the right 300 mark on the traversing bar and three clicks of right direction was placed on the traversing hand wheel.

   e.  Elevation settings are obtained from two places also: the upper elevating screw and the elevation handwheel.

   f.  The upper elevating screw has an engraved scale, which goes from minus 250 mils to plus 100 mils.  It is marked and numbered every 50 mils with a number above an index line.

   g.  The elevating hand wheel is marked every mil with a line and numbered every 5 mils.

   h.  Elevation readings are expressed as two numbers (major and minor readings) separated by a slash.

   i.  To place a specified elevation setting on the gun:

       (1) Turn the elevation hand wheel until the major reading (read off of the engraved scale) and its index line are visible above the hand wheel.

       (2) Now adjust the elevating hand wheel until the minor reading (on the top of the wheel) is aligned with the stationary indicator.  When doing this, ensure that you do not turn the hand wheel so far that another index line comes up over the hand wheel or that the specified number’s index line drops below it.  An example of +50/15 would mean that the +50 and it’s index line are visible above the elevation hand wheel and the stationary indicator is pointing at 15.

7. PURPOSE FOR GUN DRILL.

   a. Gun drill gives team members training in machinegun operation, complete confidence in their ability to put the gun into action with precision and speed.

      (1) Precision is obtained by strict adherence to prescribed procedures, to include inspecting the gun before firing and observing safety procedures.

      (2) Speed is acquired with practice after precision has been developed.

      (3) Precision is never sacrificed for speed.

   b. Rotation of duties during training insures that every member becomes well trained in the duties of each position.

   c. Commands are given by the squad leader.

8. EQUIPMENT. In addition to their individual arms and equipment machinegun team members carry the following:

   a. Squad leaders: Binoculars and compass.

   b. Team Leader: Tripod and one can of ammunition.

   c. Gunner: The machinegun with T&E, pintle, and headspace and timing gage.

   d. Ammunition Bearer: One can of ammunition, and the barrel.

   e. The squad leader is responsible for ensuring all team members have their proper equipment.

9. PERFORMING GROUND MOUNTED GUN DRILL. The steps for placing an M2 heavy machinegun into action ground mounted are as follows:

   a. Squad leader ensures the team leader has the tripod and one   

can of ammunition; the gunner has the receiver with traversing and

elevating mechanism attached, and the headspace and timing gauge; 

and the ammunition bearer has the barrel, and a can 

of ammunition.                                                    

   b.  On the command "Fall In" the squad forms on line with five paces between each team member.                                             

   c.  On the command "Take Equipment" squad members take one step        

forward and pick-up equipment.                                    

   d.  On the command "Form for Gun Drill" squad members right face and assume the prone position with their equipment in the following position: assistant gunner has tripod to his left with trail legs to the rear, front leg uppermost, ammunition box to his right, latch to the front.  Gunner has receiver across his front with back plate to the right and retracting slide handle uppermost, Ammunition bearer has      

Barrel to his right with muzzle to the rear and ammunition box to 

his left front with the latch to the front. Squad leader has      

ammunition box to his right as he faces the crew.                 

   e.  On the command "Inspect Equipment" each member examines their      

equipment.                                                        

   f.  The team leader inspects the tripod to ensure that the        

indexing levers and clamps on the front, and trail legs function   

and are in the low position, trail legs are closely folded and the front leg clamp is hand tight with the front leg at a 60 degree angle, sleeve lock latch and pintle lock release cam are in working order and the pintle lock release cam is down, and the pintle bushing is free from dirt and burrs. He then opens the ammunition box to ensure the metallic links are clean, and placed in the can with the double loop end up.  He then closes the ammunition box.        

   g.  The gunner inspects the receiver group to ensure that the barrel support and breech bearing are free of dirt, gun pintle is free of dirt, feed mechanism and bolt switch are properly assembled to    

feed from the left, firing pin projects through the aperture in the face of the bolt, rear sight is set at 1000 yards and the windage

zero, T&E mechanism is securely attached to the receiver, traversing hand wheel is centered, elevating screws are equally exposed above and below the hand wheel, back plate is latched and locked in place, and bolt latch release is locked in the down position by the bolt latch release lock.                          

   h.  The ammunition bearer inspects the barrel and ammunition to ensure that the barrel threads are free of dirt. He then opens the       

ammunition box ensuring the links are clean and the belt is       

properly loaded with the double looped end up. He then closes the 

ammunition box.                                                   

   i.  When ammunition bearer completes his inspection he moves to the    gunner with barrel in right hand and ammunition in left and with  

the aid of the gunner he screws the barrel into the barrel        

extension, adjustment to the headspace and timing is made, and the      

ammunition bearer remains to the left and on line with the gunner.

   j.  The squad leader examines his ammunition.                          

   k.  Once inspection is complete, the ammunition bearer reports          

“ammunition bearer correct”, gunner reports the “ammunition bearer and gunner correct”, and the team leader reports “all correct”.                     

   l.  Once the report is given, the squad leader announces ADDRAC and     

gives the command "Gun to be Mounted on this line, Action".        

   m.  The team leader grasps the left trail leg near the center     

with his left hand, springs to his feet and grasping the tripod   

head with his right hand lifts the tripod across the front of his 

body with the front leg up and carries it to the desired position.

Upon his arrival the team leader slides left hand down left trail leg and snaps the left leg out engaging the sleeve latch. He then aligns the tripod for direction, drops the mount to the ground and stamps the right and left trail shoes in and assumes a prone position to the left side of the tripod.

   n.  The gunner and ammunition bearer move together, the gunner places both hands on the spade grips, the ammunition bearer grasps the ammunition box with his left hand and the gun carrying handle with his right.  Both men lift the gun and move rapidly to the position.  The ammunition bearer places the ammunition box on line, then the gunner, assisted by the ammunition bearer inserts the pintle into the pintle bushing.  The ammunition bearer stamps the front shoe into the ground, releases the carrying handle, lowers his right hand and lifts the pintle lock release cam.  When the pintle is fully seated he presses down the pintle lock release cam with his right hand, turns to his     

left, and provides security for the gun.                          

   o.  The team leader unlatches and raises the cover of the  

ammunition box, removes the ammunition belt, inserts the double   

looped end into the feed way, closes the cover, and taps the cover with his right hand to ensure it is closed.                                      

   p.  The gunner assumes the prone position behind the gun, holds the right spade grip with his right hand and with his left hand lowers the T&E mechanism to the traversing bar, ensuring that the traversing hand wheel is to the left and the lock lever is to the rear.  He then grasps the retracting slide handle with his right hand palms up and pulls it to the rear then releases it. The gun is half loaded.  He then 

pulls the bolt to the rear a second time and releases it.  The gun is at a full load.  He sights in and tells the team leader "Sighted" then the team leader announces "Gun Up" to the squad leader.          

   q.  To take the gun out of action the squad leader gives the command “OUT OF ACTION”.                                                    

   r.  The gunner pulls the bolt to the rear with his right hand and with his left hand raises the cover, the team leader lifts the    

ammunition out of the feed way, replaces the ammunition in the box 

and closes and latches the box.                                   

   s.  They visually and physically inspect the chamber and t-slot for           ammunition, then presses the trigger and let the bolt go home on

an empty chamber and closes the cover. The gunner grasps both spade grips with both hands and raises to his feet. At the same time the ammunition bearer arrives at the position and grasps the ammunition with his left hand and places his right foot on the front leg shoe. With his right hand he lifts up on the pintle lock release cam and grasps the carrying handle.                       

   t.  The gunner and ammunition bearer lift the gun from the tripod,     

turn right, and carry the gun back to the original position. They set the gun down with the muzzle to the left and retracting slide handle up. The gunner pulls the retracting slide handle towards the rear and the ammunition bearer unscrews the barrel and picks up his ammunition and barrel, then moves 5 paces to the rear, places the barrel and ammunition box on the ground to their original position and remains standing.                           

   u.  The gunner rotates the bolt latch release lock to the right and    

releases the bolt latch. He checks his sights to ensure they are properly set.                                                     

   v.  The team leader assumes a kneeling position behind the tripod and releases the sleeve lock latch with his right hand. He rises  

to his feet, grasps the front leg with his left hand, and rotates the tripod to a vertical position on the trail legs. With the right hand he rotates the tripod on the right trail leg, releases the sleeve latch, and folds the left trail leg against the right. Then he lifts the tripod across the front of his body with front leg up, turns to the right, returns to his original position.  With his right hand he loosens the front leg clamp, folds down the front leg, and then tightens the clamp.                    

   w.  The ammunition bearer announces “ammunition bearer up”.  The gunner announces “gunner and ammunition bearer up”.  The team leader then announces “team up”. 

10. PERFORMING VEHICLE MOUNTED GUN DRILL.  The steps for mounting the gun on a HUMMWV from a ground mount are as follows:

   a. Upon the command "action" given by the squad leader, the gunner 

will unload and clear the M2 heavy machinegun, move to the vehicle and remove the turret pin.

   b. The gunner will install the MK 175 pedestal mount.                                                    

   c. The gunner will replace the turret lock pin.                       

   d. The gunner will loosen the adjustable arm by turning the                                      

thumb screw counter clockwise to drop the traversing bar.

   e. The ammo man and driver, who are in rear security, will run up to  the gun.

   f. The team leader will unlock the T&E and pintle locking cam.

   g. The team leader and ammo man will take the gun attached to the MK 93/MK 64 mount with the T&E back to the left side of the HMMWV and hoist it on to the top of the HMMWV.

   h. While the team leader and gunner hold the gun the ammo man jumps up on the front of the HMMWV and pulls the pintle lock pin out of the top of the MK 175 mount.

   i. The gunner and ammo man mount the gun attached to the MK 93/MK 64 with the T&E on the MK 175 mount by lining up the MK 93/MK 64 pintle with the pintle bushing on top of the Mk 175. Once attached, ammo man will replace the pintle lock pin, pull the travel pin out of the MK 93/MK 64 mount, jump off of the HMMWV, and get in to the rear passenger side seat.

   j. The team leader will get in the front passenger seat once the gunner and ammo man take the gun.

   k. Once the gun is off the tripod, the driver will fold up the tripod and run it to the back of the HMMWV, pop the rear hatch, place the tripod in the holding mounts in the bed of the HMMWV, close the rear hatch, and get in to the drivers seat.

   l. When the gun is mounted on the MK 175 and the travel pin is taken out of the MK 93/MK 64 mount, the gunner will raise the traversing bar on the adjustable arm to the T&E and tighten the thumb screw by turning it clockwise.

   m. The gunner will lock the T&E centered on the traversing bar.

   n. Gunner will load the ammo and go to condition one. Once at condition one the gunner will sound off in a loud and dominating voice “GUN UP”

11. DISMOUNTING FROM THE VEHICLE.  This process is simply done in reverse.

References:  MCWP 3-15.1 Machineguns and Machinegun Gunnery: Pages 4-56 through 4-63; FM 23-65 Browning Machinegun Caliber .50 HB M2: Pages 5-23 through 5-31.  MCWP 3-15.1. Machinegun and Machine Gun Gunnery: Pages 4-59 through 4-60; Operator’s Manual Machineguns, Caliber .50; Browning M2, Heavy Barrel TM 02498A-10/1: pages 2-98 through 2-100; Machine Gun Mount MK64 TM 08686A-13P/1: pages 2-12 through 2-20 and 2-51 through 2-57.
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1.  LESSON PURPOSE.  The purpose of this period of instruction is to introduce the AN/TVS-5 night vision sight by covering the characteristics, nomenclature, basic operations, and how to mount the sight onto an M2 heavy machinegun or an MK 19 heavy machinegun. 


1. CHARACTERISTICS.  The AN/TVS-5 is a portable, battery operated electro-optical instrument used for observation and aimed fire of weapons at night.  It amplifies reflected light such as moonlight, starlight, and sky glow so that the viewed scene becomes clearly visible to the operator.  The sight does not emit visible or infrared light (except from the eye-piece) that can be detected by the enemy.

   a.  Data:

       (1) Magnification:  5.6X

       (2) Field of view:  9 degrees

       (3) Range:  1000- 1200 meters (for vehicle targets in starlight and moonlight)

       (4) Operating conditions:  -65 deg. F to 125 deg. F               
2. NOMENCLATURE.  This consists of three groups the sight, mount, and the storage case.

   a.  Sight
       (1) Daylight cover

       (2) External filter knob

       (3) Elevation adjustment actuator

       (4) Azimuth adjustment actuator

       (5) Tube brightness knob

       (6) Reticule brightness knob

       (7) Objective focus ring

       (8) Diopter focus ring

       (9) Battery adapter housing

       (10) Retaining screw

       (11) Eye guard

       (12) Mounting rail





   b. Mount

      (1) Mounting bracket

      (2) Right hand locking lever

      (3) Left hand locking levers (2)

      (4) Mounting groove

      (5) Mounting screw



   c.  Storage case
3. BASIC OPERATION  
   a.  Insert 2 AA batteries into the battery adapter housing.  Then attach the battery adapter housing to the sight by tightening the retaining screw.

   b.  Install the daylight cover if it is daylight or you are in a lighted area.  The external filter knob in the center of the cover can be adjusted to let in the optimum amount of light.  Failure to do this can damage the night sight mechanism because of the intense light magnification.

   c.  Ensure the eye guard is installed before using.  It helps protect your eye from the recoil and prevents stray light from giving away your position to the enemy.

   d.  Turn the tube brightness knob to the "on" position and press your eye against the eye guard until you can see your sighting picture.  Turn the tube brightness knob until you get a good target-to-background contrast.

   e.  Turn the reticule brightness knob until the reticule pattern is just visible against the background of the night sight picture.

   f.  Turn the diopter focus ring until you get the clearest image of the reticule pattern.

   g.  Turn the objective focus ring until the target is sharply defined in the sight picture.

   h.  In the post-operation steps you would first turn the tube brightness knob to the "off" position.  Then turn the reticule brightness knob to the "off" position.

   i.  Before stowing the sight you must remove the batteries.  

4. MOUNTING  

   a.  On the M2
       (1) Remove the mounting bracket from the night sight storage case.

       (2) Raise the M2 top cover and position the night sight mounting bracket with the mounting groove pointing to the rear.

       (3) Pull out both the right hand locking lever and the two left hand locking levers to their unlocked position.

       (4) Slide the mounting bracket to the rear over the upper edges of the M2’s receiver until it is firmly seated and cannot be moved any farther.

       (5) Lock the bottom left hand locking lever, then the top two locking levers.  Shake the mounting bracket by hand, and then re-tighten the bracket.

       (6) Position the AN/TVS-5 Night Sight on the mounting bracket so that the white vertical line on the night sight’s mounting rail is aligned with the white mark on the bracket’s mounting groove.

       (7) Tighten the mounting screw until snug by turning it clockwise (as viewed from the bottom).  Shake the night sight by hand.  Retighten mounting bracket locking levers, starting with the lower left, then the two upper levers.

   b.  On the MK-19
       (1) Remove the mounting bracket from the night sight storage case.

       (2) Pull out both the right hand locking lever and the two left hand locking levers to their unlocked position.

       (3) Slide the mounting bracket to the rear over the upper outer edges of the MK-19 rear night sight base so the edge of the bracket hits the screw on the left hand side of the gun’s rear night sight base.

       (4) Lock the bottom left hand locking lever then the top two locking levers.  Shake the mounting bracket by hand, and then re-tighten the bracket.

       (5) Position the AN/TVS-5 Night Sight on the mounting bracket so that the white vertical line on the night sight’s mounting rail is aligned with the white mark on the bracket’s mounting groove.

       (6) Tighten the mounting screw until snug by turning it clockwise (as viewed from the bottom).  Shake the night sight by hand.  Re-tighten mounting bracket locking levers, starting with the lower left, then the two upper levers.

REFERENCES:  TM 11-5855-214-10 Operator’s Manual, Night Vision Sight, Crew Served Weapon AN/TVS-5; pages 2-4 through 3-5
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                                                                                                                                                          1. TERMINAL LEARNING OBJECTIVES.


(a) Given a SL-3 complete MK 19 heavy machinegun, cleaning gear, and lubricants, perform operator maintenance on a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01)

   (b) Given SL-3 components for a MK 19 heavy machinegun, cleaning gear, and lubricants, perform operator maintenance on SL-3 components for a MK 19 heavy machinegun in accordance with TM 08521A-10/1A and TM 08686A-13&P/1. (31TR.03.02)

   (c) Given a Sl-3 complete MK 19 heavy machinegun and ammunition, while wearing a fighting load, clear a MK 19 heavy machinegun by placing the weapon in condition four.  (31TR.03.03)


(d) Given a SL-3 complete MK 19 heavy machinegun and ammunition, while wearing a fighting load, clear, disassemble, assemble, and function check in a time limit of 3 minutes. (31TR.03.03)

2. ENABLING LEARNING OBJECTIVES

(a) Given a list of choices, identify the characteristics of a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01a)


(b) Given a list of choices and a diagram of a MK 19 heavy machinegun, identify the nomenclature of a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01b)


(c) Given a list of choices, identify the cycle of operation for a MK 19 heavy machinegun in accordance with TM 08521A-10/1A.  (31TR.03.01c)

   (d) Given a list of choices, identify considerations for selection of cleaning and lubricating materials for a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01d)

   (e) Given a MK 19 heavy machinegun, disassemble a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01e)

   (f) Given a MK 19 heavy machinegun, clean and inspect a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01f)

   (g) Given a MK 19 heavy machinegun, lubricate a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01g)

   (h) Given a MK 19 heavy machinegun, assemble a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01h)

   (i) Given a MK 19 heavy machinegun, perform a function check on a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.01i)

   (j) Given a list of choices, identify the characteristics of the SL-3 components for a MK 19 heavy machinegun in accordance with TM 08521A-10/1 and TM 08686A-13&P/1. (31TR.03.02a)

   (k) Given a list of choices and a diagram of the SL-3 components for a MK 19 heavy machinegun, identify the nomenclature of the SL-3 components for a MK 19 heavy machinegun in accordance with TM 08521A-10/1 and TM 08686A-13&P/1. (31TR.03.02b)

   (l) Given a traversing and elevating mechanism, cleaning gear, and lubricant, clean, inspect, and lubricate a traversing and elevating mechanism in accordance with TM 08521A-10/1A. (31TR.03.02c)

   (m) Given a tripod, cleaning gear, and lubricant, clean, inspect, and lubricate a tripod in accordance with TM 08521A-10/1A.  (31TR.03.02d)

   (n) Given a MK 64 gun cradle, cleaning gear, and lubricant, clean, inspect, and lubricate a MK 64 gun cradle in accordance with TM 08686A-13&P/1.  (31TR.03.02e)

   (o) Given a pintle adapter, cleaning gear, and lubricant, clean, inspect, and lubricate a pintle adapter in accordance with TM 08521A-10/1A.  (31TR.03.02f)

   (p) Given a traversing and elevation mechanism, cleaning gear, and lubricant, clean, inspect, and lubricate a traversing and elevation mechanism in accordance with TM 08521A-10/1A.  (31TR.03.02g)

   (q) Given a pintle and MK 64 mounting adapter, cleaning gear, and lubricant, clean, inspect, and lubricate a pintle and MK 64 mounting adapter in accordance with TM 08521A-10/1A.  (31TR.03.02h)

   (r) Given a gun and barrel cover, cleaning gear, and lubricant, clean, inspect, and lubricate a gun and barrel cover in accordance with TM 08521A-10/1A.  (31TR.03.02j)


(s) Given an ammunition mount for a MK 19 heavy machinegun, clean, inspect, and lubricate an ammunition mount for a MK 19 heavy machinegun in accordance with TM 08686A-13&P/1.  (31TR.03.02i)


1. CHARACTERISTICS.

   a.  General.  The MK19 is a belt fed, blowback operated, air cooled, crew served, fully automatic weapon.

   b.  Weapon dimensions
                                    (1) Weight of the Gun                       75.6 pounds

       (2) Weight of the Carriage & Cradle         21 pounds

       (3) Weight of the Tripod                    44 pounds

       (4) Total Weight of the Gun                 140.6 pounds     

       (5) Height of the Gun                       8.8 inches

       (6) Length of the Gun                       43.1 inches 

            (7) Width of the Gun                        13.4 inches    

       c.  Operational Characteristics
(1) Fully automatic

                        (2) Maximum Effective Range - 1500 Meters  (Point target)

                                 2212 Meters  (Area target)

      (3) Maximum Range - 2212 Meters

      (4) Muzzle Velocity - 790 FPS

      (5) Open Bolt

   d. Rates Of Fire
      (1) Sustained- 40 RPM, 3-5 round burst, 4-5 sec. pause.

      (2) Rapid- 60 RPM, 3-5 round burst, 2-3 sec. pause.

      (3) Cyclic- 325-375 RPM, continuous burst.

2. NOMENCLATURE. The MK19 40mm machinegun has five major groups. These groups are the Receiver, Feed Slide Assembly and Tray, Top Cover Assembly, Sear Assembly, and Bolt and Back plate Assembly.

   a.  Receiver Group (see fig. A). The receiver group consists of the following:

       (1) Receiver housing

       (2) Receiver Rails
 

       (3) Primary and Secondary Positioning Pawls 

       (4)
Barrel

          

       (5)
Flash Suppressor

       (6) Vertical Cam Assembly   

       (7) Primary Drive Lever

       (8) Ogive Plunger
       (9) Round Positioning Block
       (10) Charger Assemblies R/L
       (11) Round Alignment Guide
       (12) Rear Sight



   b.  Feed Slide Assembly and Tray (see fig. B)

(1) Feed Pawls

(2) Feed Tray Pawl

   
(3) Guide Rails

      (4) Secondary Drive Lever

      (5) Feed Slide

      (6) Feed Slide Tray

   c.  Sear Assembly (see fig. C)

       (1) Sear Shoulder

       (2) Safety

       (3) Lock Pin

       (4) Sear Spring

d.  Top Cover Assembly (see fig. D)

        

        (1) Top Cover Housing

        (2) Cover Latch

        (3) Cover Pins

        (4) Front Sight Blade

   e.  Bolt and Back plate Assembly 

      (see fig. E-1)


         (1) Trigger

         (2) Back plate

         (3) Cocking Lever

         (4) Guide Rods

         (5) Recoil Springs

         (6) Back plate Pin


         (7) Bolt Face

     

        (see fig. E-2)

         (8) Bolt Sear

         (9) Bolt Rails

        (10) Cam Followers

        (11) Bolt Fingers

        (12) Extractors

        (13) Round Stop Pawl

        (14) Bolt

3. CYCLE OF OPERATION.  The cycle of operation is broken down into six basic steps. More than one step may occur simultaneously during the cycle of function. These steps are feeding, chambering, firing, extracting, ejecting and cocking.

   a.  Feeding.  Feeding is the action of placing the round on to the face of the bolt, in preparation for chambering. When the bolt moves forward, it forces the primary drive lever to move to the right, pulling the secondary drive lever with it. The secondary drive lever pivots in the cover, pushing the feed slide assembly to the left along the rails of the feed tray.

       (1) This causes the pawls of feed slide assembly to be positioned on to a new round in the feed way and the extractors on the top of the face of the bolt grasp the cartridge held by the round positioning block.

       (2) After the gun is fired, the bolt moves to the rear, stripping the round from the round positioning block, where it's pushed downward between the bolt fingers on the face of the bolt by the vertical cam assembly. It is then in position for chambering.

       (3) Simultaneously, the primary drive lever is pulled to the left and the secondary drive lever is pulled with it. The feed slide assembly moves to the right; its pawls force the next round against the round positioning block into a position ready for feeding.

    b. Chambering.  By depressing the trigger, the sear is depressed, permitting the recoil springs to drive the bolt forward on the rails. As the bolt nears the forward end of the rail, the nose of the round enters the rear of the chamber. The round is fully chambered when the leading edge of the casing comes in contact with the rear of the chamber, and the bolt is in the forward most position.

    c.  Firing.  As the bolt moves forward, the cocking lever is set to the rear. This allows the firing pin mechanism to release the firing pin in the face of the bolt. As the bolt's forward motion is arrested, the firing pin is driven by the firing pin spring into the primer of the round.

    d.  Extracting.  The initial rearward movement of the bolt along the rails pulls the casing out of contact with the chamber and the extraction of the spent casing is accomplished.

    e.  Ejecting.  The vertical cam forces a new round into position on the face of the bolt and ejects the spent casing out through the ejection port.

    f.  Cocking.  Simultaneously with ejection, the cocking lever is set forward by the rail, cocking the firing pin.  This completes the cycle of function.

4.  SL-3 COMPONENTS. 

    a. Characteristics
       (1) The weight of the M3 tripod is 44 lbs.

       (2) The limits of traverse using the M3 tripod and traversing and elevating mechanism for a MK-19. heavy machinegun are: 

               Traversing bar 800 mils

               Free gun 6400 mils



       (3) The limits of elevation using the M3 tripod and the traversing and elevating mechanism – 100 mils.

       (4) The limit of depression using the M3 tripod and the traversing and elevating mechanism is 250 mils.

       (5) The weight of the MK 64 MOD5 gun cradle is 21 lbs.

       (6) The weight of the MK 175 Universal Pintle Adapter is 22 lbs

            Traversing bar 450 mils

            Free gun 6400 mils

5. NOMENCLATURE OF THE SL-3 COMPONENTS.

   a. Tripod

      (1) Rear Right Leg Sliding Sleeve

      (2) Tripod head

      (3) Front Leg Clamp Handle

      (4) Pintle Lock Release Lever and Cam

      (5) Rear Leg Clamping Handles

      (6) Traversing Bar

      (7) Rear Legs

      (8) Indexing Lever Assembly



   b. Traversing and Elevation Mechanism
      (1) Traversing Screw

      (2) Traversing Handwheel

      (3) Offset Head

      (4) Upper Elevating Screw

      (5) Elevating Handwheel

      (6) Lower Elevating Screw

      (7) Traversing Slide Lock Lever

      (8) Elevating Mechanism Sleeve


   c.  MK 64 MOD 5 Gun Cradle

(1) Pintle Lock Assembly
       

      (2) Travel Pin

      (3) Cradle Pin 

      (4) Pintle

      (5) Pintle Bushing





   d.  THE CLEANING GEAR.  The following are the only authorized items used for operator maintenance.
       1.  Plastic waterproof bag

       2.  Tool bag

       3.  Small arms cleaning brush

       4.  Paint brush

       5.  Operators manual

       6.  Small arms cleaning rod (5 section)

       7.  40mm. Bore brush

       8.  Weapon record book













   e.  MK175 Universal Pintle Adapter


  (1) Traversing Bar     


  (2) Adjustable Arm


  (3) Thumb Screw


  (4) Body Pin


  (5) Quick Release Pin


  (6) Pintle Bushing


  (7) Manual Control Handle


  (8) Body Assembly 


  (9) Turent Pin














6. CLEARING THE GUN.   Before any weapon can be disassembled, it must be cleared.  The clearing procedures for the MK-19 heavy machinegun are as follows.

   a. Team leader places hands, cupped, underneath ejection port.

   b. Charge the weapon and hold left charger assembly to the rear and down.  Return the right charger assembly forward                   

   c. Insert the tip of a cleaning rod through the right hand receiver rail, as close to the bolt as possible.   

   d. Push down on the cartridge case to force it off the bolt face, out the ejection port, and catch the round or case as it falls out.                                                                         

   e. Open top cover.                                                    

   f. With one hand, reach beneath the feedway. Press the primary and     

secondary positioning pawl levers.                                      

   g. At the same time, slide the linked rounds out of the feedway, and out the feed throat.                                              

   h. Visually and physically inspect the chamber and the bolt face.

   i. Place the weapon on fire.

   j. Return bolt in forward position.                                            

7. DISASSEMBLY.  General disassembly begins with the bolt forward.

   a. Clear the gun.

   b. Remove the feed throat.                           

   c. Remove the secondary drive lever.

   d. Lift the cover to a 90 deg. angle and remove the cover pins.                                            

   e. Lift upward on feed slide assembly and tray then remove. Once      

removed from weapon system separate the feed slide and feed slide tray.  Then lay the feed slide with the feed pawls up.                                 

   f. Depress the flat leaf spring on the round alignment guide toward the feed throat bracket and pull to the rear of the gun to lift out.                             

   g. Remove the ogive plunger by pushing it towards the back of the receiver. 

   h. Push in on the round positioning block and push forward toward the barrel.  Then pull out towards the feed throat bracket.                               

   i. Tap the back plate pin out with a punch rod and the feed throat.                                                           

   j. Pull the bolt and back plate assembly out.                                           

   k. With your index finger pull back on the primary drive lever lock, drop the primary drive lever pivot post, and pull the primary drive lever out of the front of the receiver then pull the vertical cam assembly out of the back of the receiver.                                          

   l. Remove the gun retaining pin on the cradle and rotate the back of the receiver up.                      

   m. Remove the left/right charger assemblies by pulling out on the                                                                                                                                                                                                                                                                                                                           lock plungers and sliding the charger assemblies toward the rear of the gun.                             

   n. To remove the sear ensure the weapon is on fire then retract the lock plunger from the sear housing and squeeze the sear and sear shoulder together.  Rotate the sear assembly 90 deg. either way.                                        

   o. Once it is removed from the receiver place the sear on safe. 

8. ASSEMBLY.  The steps to assembling an MK 19 heavy machinegun are as follows.

   a. Place safety on fire, squeeze sear and sear shoulder together then keeping pressure on safety line up sear housing assembly at right angle to barrel centerline and twist housing 90 degrees until assembly locks in place.                                    

   b. Ensure charger assemblies are in the straight up position and line up lugs on charger assemblies with slots in receiver rail then insert charger lugs into key slots.                                                       

   c. Hold tightly against rail and slide forward until it locks in      place.                                                            

   d. Slide vertical cam assembly through rear of receiver. Raised       

portion should slide over hole in receiver and drive lever lock   

should be underneath.

   e. Engage forked end in the notch of the receiver.                    

   f. While holding vertical cam assembly in place slide primary drive lever into receiver.                                              

   g. Engage pivot post of lever through holes in receiver and vertical cam while sliding the lever lock forward on the vertical cam just beneath top of receiver.

   h. To insert the bolt and back plate assembly; make sure the cocking lever is cocked and forward, place safety on fire, and insert the assembly into receiver.                                           

   i. When assembly stops, press the sear and slide the         

assembly in, when it stops again press the sear and slide the         

assembly all the way forward then insert the back plate pin to lock

the assembly in place.                                            

   j. Insert pins of round positioning block into key slots in receiver wall.  Push and slide the block rearward until it clicks into place.                                               

   k. With the round positioning block in place, insert the small end of the ogive plunger through the forward wall of the receiver.                                              

   l. Line up the alignment guide pin with the keyhole in the forward part of the receiver.  Push and slide toward the round positioning block until it locks.                                     

   m. Align tabs on the feed slide assembly with the slots in the feed slide tray and insert the feed slide in the feed slide tray.                             

   n. Place feed tray on to top of feed way with the feed slide up        

ensuring the pin holes on the tray line up with the lugs on the   

receiver. 

   o. Hold top cover at 90 degrees to receiver, line up the pin holes in the feed tray, top cover, and receiver lugs then insert top cover pins on both sides ensuring the cross pin enters receiver.                                                                           

   p. Lift the feed slide assembly and tray while engaging the forked    

end of the secondary drive lever with the feed slide pin.         

   q. Press the raised pivot post on the secondary drive lever through the hole in the top cover and press the tray firmly against the   

top cover.                                                        

   r. Reconnect the Feed throat.  

   t. Ensure the secondary drive lever is pushed all the way to the right.                         

   u. Close the cover.                                                   

9.  FUNCTION CHECK.  The steps for performing a function check are as follows:

    a. Pull bolt to the rear.                                             

    b. Place the safety on safe.                                           

    c. Press the trigger, bolt should not go forward.                  

    d. Place the safety on fire.                                          

    e. Press trigger and allow the bolt to spring home freely in order to conduct firing pin inspection.                                    

    f. Place the safety on safe.                                          

    g. Open top cover.                                                    

    h. Inspect firing pin and bolt face for signs of worn or damaged      

parts. 

    i. Move secondary drive lever back and forth to ensure that it moves freely.                                                           

    j. Press the feed pawls to check for spring pressure.                 

    k. Ensure the secondary drive lever is to the right and engaged under the feed tray, then slide the feed slide to the left.              

    l. Ensuring the bolt is forward, close the cover and ensure it locks. 

10. CLEANING AND LUBRICATING MATERIALS.

    a. The cleaning solutions. The following solutions are the only authorized cleaning solutions.

       (1) CLP

       (2) RBC

       (3) Dry cleaning solvent

       (4) Hot soapy water

    b. Types of lubricants. The kind of lubricants you will use on your MK 19 will depend primarily on the ambient temperature.

       (1) CLP is used under all but the coldest arctic conditions.

       (2) Lubricating Oil, Arctic Weather (LAW) is used when the temperature drops below 0 degrees F.

       (3) Lubricating Oil, Semi-Fluid, Teflon (LSA-T) can be used above 0 degrees F.

       (4) Lubricating Oil, Semi-Fluid, (LSA) can also be used above 0 degrees F.

11. CLIMATIC CONSIDERATIONS.
    a. Hot, dusty, and sandy areas.  Clean often. Wipe oil from exposed surfaces with clean wiping rag. Cover weapon as much as possible to keep dust and sand out of parts.

    b. Hot, wet climate.  Inspect often. Dry, clean, lubricate lightly as necessary.

    c. Extremely cold climate.  Keep free of moisture. Lightly oil with LAW.

    d. After exposure to water.  Disassemble, clean, oil and reassemble as soon as possible. Make sure it’s dry.

12. CLEAN AND INSPECT THE MK 19 HEAVY MACHINEGUN.
    a. After firing clean the gun with CLP, RBC, Dry cleaning solvent, or Hot soapy water. 

    b. The gun must be cleaned for 3 consecutive days after firing.

  c. After each day of cleaning, wipe all cleaning solvents from the gun and apply a light coat of CLP on all metal parts.

     d. The procedures for cleaning the MK 19 heavy machinegun are as follows: 

        (1) Wipe or brush away all dirt from all parts, especially the         interior of the receiver housing, receiver rails, and feedway.     

        (2) Wipe out bore and chamber using bore brush and rifle bore cleaner. 

        (3) Wipe all parts of receiver dry.                                    

        (4) Inspect receiver housing for cracks and rust.                      

        (5) Inspect receiver rails for burrs.                                  

        (6) Inspect feeder pawls for no spring action or burrs.                

        (7) Inspect barrel for carbon buildup and pitting in bore or chamber.  

        (8) Check flash suppressor for dents or cracks.                        

        (9) Inspect rear sight for rust, legible sight scale, and binding in moving parts.                                                    

        (10) Apply light coat of lubrication to all parts paying special attention to receiver rails, feedway, and feed pawls working the pawls back and forth to spread the lubricant.                     

        (11) Wipe or brush away all dirt on sear housing assembly, use CLP only on rag or brush to clean, then wipe dry.                      

        (12) Inspect sear especially rear shoulder of sear for burrs.           

        (13) Apply light coat of lubrication to sear.                           

        (14) Wipe and brush off dirt on alignment guide assembly then soak assembly in dry cleaning solvent and wipe dry.                    

        (15) Inspect alignment guide for deformed or cracked spring, cracks around pin, or loose pin.                                     

        (16) Apply light coat of lubrication.                                   

        (17) Wipe or brush off dirt on ogive plunger assembly and round         

positioning block.                                                

        (18) Inspect ogive plunger head for spring action and round positioning block for weak spring action. 

        (19) Apply light lubrication especially on round positioning block.   

        (20) Wipe or brush off dirt on charger assembly's, use cleaning solvent to clean, and wipe dry.                                            

        (21) Check for burrs on charger assembly groove edges.                                   

        (22) Apply light lubrication, especially on grooved edges of rails.      

        (23) Clean vertical cam assembly and primary drive lever by soaking in cleaning solvent and wipe dry.                                    

        (24) Inspect vertical cam assembly for burrs, scratches, or aluminum buildup on chromed edge and primary drive lever for burrs,        

especially around pivot posts.                                    

        (25) Apply light coat of lubrication especially around pivot posts on primary drive lever, chromed edge on vertical cam assembly.               

        (26) Wipe or brush off dirt on secondary drive lever, then soak in cleaning solvent and wipe dry.                                    

        (27) Inspect secondary drive lever for retaining ring missing from pivot post, burrs on pivot post, and burrs on forked end.         

        (28) Apply light coat of lubrication especially around pivot post, apply small amount.                                                     

        (29) Wipe or brush off dirt on feed slide assembly and feed tray, then soak in cleaning solvent and wipe dry.                            

        (30) Inspect feed pawls and feed tray pawl for burrs or binding and guide rails on tray for burrs.                                    

        (31) Apply light coat of lubrication especially apply small amount to each feed pawl, feed tray pawl, and guide rails.                  

        (32) Wipe or brush off dirt from the top cover assembly and apply cleaning solvent and wipe dry.                                    

        (33) Inspect top cover assembly for cracks or rust and the latch for binding or looseness.                                             

        (34) Apply light coat of lubrication especially to the latch mechanism, cover pins, pinholes, and the wear pad inside the cover.         

        (35) Wipe or brush off dirt from all parts of the bolt and backplate assembly, apply CLP only using a rag or brush. Do not submerge in cleaning solvent, wipe all surfaces dry.           

        (36) Inspect cocking lever for broken or worn rear tip, guide rods for bends or binding, recoil springs for weak spring action, backplate pin for missing retaining spring, and the safety wire for         looseness or missing.                                             

        (37) Apply light coat of lubrication to all parts especially bolt face, bolt sear, guide rods, recoil springs, bolt rails, and cam        

followers.                                                        

        (38) Lubricate all parts depending on climatic conditions.                                              

13. CLEANING OF THE TRAVERSING AND ELEVATING MECHANISM.

    a. Remove all dirt and rust from traversing and elevating mechanism.   

    b. Extend the traversing and elevating mechanism and clean far ends of elevating screw.                            

    c. Clean elevation scale to ensure scale can be read without           

difficulty.                                                       

    d. Rotate traversing hand wheel and clean traversing screw.             

    e. Ensure that the traversing and elevating mechanism scales can be easily read.                                                      

    f. Inspect the far ends of the traversing and elevating mechanism      

screws for cleanliness.                                           

    g. Perform a function check of the traversing and elevating mechanism by turning the knobs and checking for dead clicks.                

    h. Lubricate the traversing and elevating mechanism in accordance      with lubrication guide.

14. CLEANING, INSPECTING, AND LUBRICATING OF THE M3 TRIPOD.
    a. Clean all dirt and rust from the M3 tripod.                         

    b. Remove the tripod legs by unscrewing the leg-clamping handle on     

the tripod, press down on the indexing lever, and remove the leg  

of the tripod.                                                    

    c. Remove all rust and dirt from the legs utilizing CLP and wire       

brush.                                                            

    d. Remove all rust and dirt from the upper leg ensuring the inside is free of dirt and corrosion.                                       

    e. Visually inspect the tripod components for wear, cracks, dents and damage.  Springs are free of rust, corrosion, and deformation.     

    f. Ensure all parts are properly installed and are in working          

condition.                                                        

    g. Insert pintle into pintle bushing ensuring it locks in place.       

    h. Lubricate the tripod with CLP. Paying special attention to the      sleeve and the sleeve latch.

15. CLEANING, INSPECTING, AND LUBRICATING AN MK 64/MK 93 CRADLE.
    a. Clean all surfaces of the MK 64/MK 93 carriage and cradle assembly with a dry rag.                                                              

    b. Inspect the MK 64/MK 93  for binding, damaged or missing; retaining pins, chains, cotter pins, self locking screws, pintle, pintle lock assembly, and bolts. Check all welded areas for cracks. If paint is removed from the assembly touch up or repaint (on the MK93 mount inspect the flex mount).                 

    c. Lightly lubricate all moving parts and test for smooth operation while working in the lubricant.                                   

    d. Clean all surfaces of the pintle adapter assembly with a dry rag.   

    e. Inspect for missing or damage to the screw, cable, pintle, and      

retaining pin.                                                

    f. Check for bare metal where paint has worn off and touch up the      

upper part of the adapter.                                        

    g. Lubricate the retaining pin.

16. CLEAN, INSPECT, LUBRICATE AN AMMUNITION MOUNT.

    a. Clean the ammunition mount assemblies with a dry rag.               

    b. Inspect the ammunition mount assemblies for missing screws,         

chains, retaining pin, welded pins, and straight pins. Check all welds for cracks.  Check for binding or broken springs.                                                           

    c. Lightly lubricate all surfaces with CLP.

17. CLEAN, INSPECT, LUBRICATE AN MK175 UNIVERSAL PINTLE ADAPTER.
    a. Clean the MK175 Universal Pintle Adapter with a all purpose brush, CLP and then a dry rag.

    b. Inspect quick release pin, body pin and turent pin for cracks, burrs or bends.

    c. Inspect the cable system to ensure that it is still intact and not damaged.

    d. Inspect the manual control handle and the thumb screw to ensure that they are not cracked or stripped from their screw posts.

    e. Inspect traversing bar screws to ensure they are tightly fastened and are not damaged or missing.

    f. Lightly lubricate all metal surfaces with CLP.

REFERENCE AND PAGES:  Operator’s Manual, Machinegun 40mm, MK19 Mod 3,TM 08521A-10/1A: Pages 37, 38, and 72 through 107; Machine Gun Mount MK64, TM 08686A-13&P/1: Pages 4-7 through 4-22.

UNITED STATES MARINE CORPS
Infantry Training Battalion

School of Infantry

Camp Lejeune, NC 28542-0161

Camp Pendleton, CA 92055-5061
MK 19 HEAVY MACHINEGUN TROUBLESHOOTING PROCEDURES

MG1502

20 MAR 2003


1. TERMINAL LEARNING OBJECTIVES. 

   a. Given a tripod mounted SL-3 complete MK 19 heavy machinegun with a malfunction and ammunition, while wearing a fighting load, perform immediate action for a MK 19 heavy machinegun with a failure to fire by returning the weapon into action. (31TR.03.10)

   b. Given a tripod mounted SL-3 complete MK 19 heavy machinegun and ammunition, while wearing a fighting load, perform immediate action for a runaway MK 19 heavy machinegun by returning the weapon into action. (31TR.03.11)

   c. Given a tripod mounted SL-3 complete MK 19 heavy machinegun with malfunction or stoppage and ammunition, while wearing a fighting load, perform remedial action for a MK 19 heavy machinegun by returning the weapon into action. (31TR.03.12)

   d. Given a tripod mounted SL-3 complete MK 19 heavy machinegun with a bore obstruction and ammunition, while wearing a fighting load, perform remedial action for a MK 19 heavy machinegun with a bore obstruction by returning the weapon into action. (31TR.03.13)

   e. Given a tripod mounted SL-3 complete MK 19 heavy machinegun with a jammed bolt and ammunition, while wearing a fighting load, perform remedial action for a MK 19 heavy machinegun with a jammed bolt by returning the weapon into action. (31TR.03.14)

2. ENABLING LEARNING OBJECTIVES.
   a. Given a tripod mounted SL-3 complete MK 19 heavy machinegun with a malfunction, while wearing a fighting load, troubleshoot a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.12a) 

   b. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, while wearing a fighting load, disassemble and assemble a MK 19 heavy machinegun within a time limit of 3 minutes and in accordance with TM 08521A-10/1A. (31TR.03.12b)  
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1. DEFINITIONS.

   a. Stoppage:  A stoppage is any interruption in the cycle of function caused by a faulty action of the gun or ammunition.  

      (1) Stoppage must be cleared quickly.

   b. Malfunction:  A failure of the gun to function satisfactorily; the gun will fire, but fires improperly.  The two most common malfunctions are sluggish operation and a runaway gun.

   c. Immediate action:  Prompt action taken by the crew to overcome a            stoppage, without investigating its cause, and quickly return the gun to action.

   d. Remedial action:  Action taken to identify a stoppage, if immediate action fails.

   e. Hang fire:  A round that goes off some time after the firing pin strikes the primer, this is a rare occurrence.  Five seconds is allotted for this before investigating a stoppage.

   f. Cook off:  A cook off occurs when the heat of the barrel is high enough to cause the propellant powder inside the round to ignite even though the primer is not struck.  Immediate action is completed in a total of 10 seconds to ensure that the round is extracted before the heat of the barrel affects it.

2. IMMEDIATE ACTION.  The prompt action taken by the gunner to reduce a stoppage of the gun without investigating the cause.  The most common malfunctions are sluggish operation and runaway gun.  There are 2 scenarios you can follow.
   a. Combat

      (1) Sound off misfire.  Wait 10 seconds for a hang fire.  10-9-8-7-6-5-4-3-2-1.                                                                                     

      (2) The team leader cups hand underneath the weapon and the gunner pulls the bolt to the rear.  Both check for feeding and ejecting.

      (3) If a whole round ejects, the gunner will return the charger assemblies and continue on with the mission.

      (4) If a spent casing is ejected, the gunner will return one charger assembly forward keeping positive control of the weapon.  With the other hand the gunner will place the weapon on safe and use a cleaning rod to clear the face of the bolt.  The team leader will catch the casing, then lift the top cover and remove the ammunition from the feed way.  Both will inspect the face of the bolt and the chamber then sound off ”Clear”.  The bore will then be punched and they will sound off “All clear”.                                                             

      (5) Once the weapon is cleared, go into remedial action, which is, inspect the weapon and ammunition.  Reload and continue the mission.                                                           

      (6) If you try to fire again and it does not fire, sound off “Misfire”.  Wait 10 seconds, clear the weapon, and go to remedial action.

   b. Training

      (1) Sound off misfire.  Wait 10 seconds for a hang fire.  10-9-8-7-6-5-4-3-2-1.                      

      (2) The A-gunner cups hand underneath the weapon and the gunner pulls the bolt to the rear.  Both check for feeding and ejecting.

      (3) No matter what comes out (round or casing) you clear the weapon.

      (4) Once the weapon is cleared, go into remedial action, which is, inspect the weapon and ammunition.

3. REMEDIAL ACTION.  The action taken to inspect, identify, and correct the problem with the weapon or ammunition.  This action is taken after utilizing immediate action and the weapon is unloaded and clear.  

   a. Remedial action.

      (1) Ensure the bolt is to the rear and the weapon is on safe.          

      (2) Leave left charger assembly to the rear and down while maintaining positive control of the right charger assembly.  Return the right charger assembly forward.                        

      (3) Insert a section of the cleaning rod through the right side of the receiver rail.                                                    

      (4) Place the cleaning rod section on top of the cartridge case, as close to the bolt face as possible, push down, and catch the round as it falls.                                  

      (5) Open the top cover assembly.                                       

      (6) Remove any ammunition from the feed way by reaching beneath the feed way and pressing the primary and secondary positioning pawl lever.

      (7) At the same time slide the linked rounds out of the MK 19 through the feed-throat.                                                  

      (8) Visually and physically inspect the chamber and bolt face ensuring that no live rounds are in the weapon.                            

      (9) Place the safety switch to F.                                   

      (10) While maintaining rearward pressure on the charger assembly, press the trigger and ease the bolt forward.                            

      (11) Once in condition 4, conduct detailed inspection to investigate the cause of the stoppage or malfunction.                             

   b. Sluggish Operation.  This is normally caused by excessive friction.  You can fix this by:

      (1) Clean, inspect, and relube.

   c. Runaway Gun. This is when the gun continues to fire after the trigger is released usually caused by a worn, broken, or burred sear. 

      (1) Considering the situation and amount of ammunition remaining       

determine the safest course of action.                            

      (2) If requirement is immediate, with the right hand hold the weapon on target, with left hand press charger assembly lock and lower charger assembly.                                                  

      (3) If requirement is not immediate and a limited amount of ammunition remains, hold weapon on target until remaining rounds on belt have fired.                                                            

      (4) Clear the weapon and perform remedial action.                  

   d. Remedial action for a bore obstruction
      (1) Cease fire immediately.                                            

      (2) Place the weapon on safe.                                          

      (3) Clear immediate area of all personnel.                             

      (4) Ensure weapon has reached air temperature.                         

      (5) The team leader will place his hands underneath the gun and the gunner will pull the bolt to the rear; hold with left charger assembly to the rear and down, and at the same time catch the round as it is ejected.                                                          

      (6) Insert a section of the cleaning rod through the right side of the receiver rail.                                                    

      (7) Place the cleaning rod section on top of the cartridge case, as close to the bolt face as possible, push down, and catch the round as it falls. This action forces the round or cartridge case out of the MK-19.                                  

      (8) Open the top cover assembly.                                       

      (9) Remove any ammunition from the feed way by reaching beneath the   feed way and pressing the primary and secondary positioning pawl levers.                                                            

      (10) At the same time slide the linked rounds out of the MK-19 through the feed-throat.                                                  

      (11) Place round removal tool collar over end of flash suppressor, ensuring the collar is toward the ogive cup, and screw the five cap screws into slots on the flash suppressor.     

      (12) Attach either end of the handle to the end of the threaded rod.    

      (13) Turn slowly till the ogive cup portion of threaded rod is over ogive.

      (14) Screw threaded rod into barrel and push out projectile into hands of assistant.                                                     

      (15) Dispose of round properly (on a range put it in the dud pit ogive down range and call EOD).                                        

      (16) Clear gun and contact unit maintenance.                                 

   e. Remedial action for a jammed bolt
      (1) Place the safety on safe.                                          

      (2) Press the charger assembly locks and rotate the charger assemblies down.                                                             

      (3) Pull the charger assemblies to the rear as far as possible and maintain rearward pressure on the assemblies while assistant lifts the top cover.                                                    

      (4) Pull the charger assemblies to the rear until the bolt locks to the rear. Ensure the bolt will stay to the rear before returning right charger assembly. Insert a section of the cleaning rod through the right side of the receiver rail.                                                 

      (5) Place the cleaning rod section on top of the cartridge case, as close to the bolt face as possible, push down, and catch the round as it falls. This action forces the round or cartridge case out of the MK-19.                                  

      (6) Remove any ammunition from the feed way by reaching beneath the feed way and pressing the primary and secondary positioning pawls.                                                            

      (7) At the same time slide the linked rounds out of the MK-19 through the feed-throat.                                                  

      (8) Visually and physically inspect the chamber and bolt face again, ensuring that no live rounds are in the weapon.                   

      (9) Place the safety on fire, depress the trigger and ride the bolt home.                                                             

      (10) Clear weapon and notify unit maintenance.         

   f. The weapon fails to fire.
      (1) Check for bad ammunition.  Dispose of round as authorized.

      (2) Check for ammunition jammed in feed way.  Re-attach feed throat to the gun, straighten or reseat rounds, and insure that the female link is first.

      (3) Check for bore obstruction.  Clean the bore and chamber, and field strip, clean, inspect, and lube.

      (4) Check for a defective feed slide assembly.  Clean, inspect, and lube if possible or notify unit maintenance.

      (5) If the bolt won’t pick up the round, check to make sure charging handles are raised.

      (6) If the bolt drops round before firing check your bolt fingers or extractors, make sure cartridge rim is not broken off, and dispose of the round as directed.

      (7) If the receiver rails are binding check the charger assemblies for burrs, cracks, proper attachment, and notify unit maintenance.

      (8) Check for a bad cocking lever.  Notify unit maintenance.

   g. Sluggish or erratic firing.
      (1) Check for a dirty bore or chamber.  Clean.

      (2) Check for weak recoil springs or bent guide rods.  Notify unit maintenance.

      (3) Check for a loose bolt sear.  Notify unit maintenance.

   h. Gun fires out of battery. 
      (1) Note you will see smoke, flash, or powder blow back from the bottom of the gun.  Have the armorer check the weapon (do not fire again).

   i. Top cover won’t close.
      (1) Check for the bolt not being forward.  Ride the bolt home.

      (2) Check for ammunition not being properly aligned.  Insure the rounds are straight and seated, insure links are evenly aligned in the link guide and on rounds, and clean any dirt from feed way.


REFERENCES:  MCWP 3-15.1, Machineguns and Machinegun Gunnery, pages 5-20 through 5-22.  TM 08521A-10/1A, Operator’s Manual, Machinegun 40mm, MK 19 Mod 3, pages 54,58,66, and 68 through 69.  FM 23-27, MK 19 40MM Grenade Machinegun Mod 3, pages 2-15 through 2-18.
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1. TERMIAL LEARNING OBJECTIVES.

   a. Given a tripod mounted SL-3 complete MK 19 heavy machinegun and ammunition, while wearing a fighting load, operate a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.06)

   b. Given a tripod mounted SL-3 complete MK 19 heavy machinegun and ammunition, while wearing a fighting load, load a MK 19 heavy machinegun. (31TR.03.07)

   c. Given a tripod mounted SL-3 complete MK 19 heavy machinegun and ammunition, while wearing a fighting load, unload a MK 19 heavy machinegun. (31TR.03.08)

   d. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, and target at 400 meters, while wearing a fighting load, field zero a MK 19 heavy machinegun in accordance with FM 23-27. (31TR.04.18)

   e. Given a tripod mounted, SL-3 complete MK 19 heavy machinegun, 60 rounds of ammunition, NBC gloves, targets between 400 to 1200 meters, fire commands, and corrections, while wearing a fighting load, perform tripod mounted firing for a MK 19 heavy machinegun by obtaining a minimum of 8 of 11 points. (31TR.04.20)

   f. Given a vehicle mounted, SL-3 complete MK 19 heavy machinegun, 26 rounds of ammunition, targets between 400 to 1100 meters, fire commands, and corrections, while wearing a fighting load, perform vehicle mounted firing for a MK 19 heavy machinegun by obtaining a minimum of 4 of 7 points. (31TR.04.20)

2. ENABLING LEARNING OBJECTIVES.

   a. Given a tripod mounted SL-3 complete MK 19 heavy machinegun and ammunition, demonstrate the weapons conditions for a MK 19 heavy machinegun in accordance with MCWP 3-15.1. (31TR.03.06a)

   b. Given a tripod mounted SL-3 complete MK 19 heavy machinegun and ammunition, perform before operation preventative maintenance checks for a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.06b)

   c. Given a list of choices, identify the ammunition characteristics for a MK 19 heavy machinegun in accordance with TM 08521A-10/1A.  (31TR.03.06c)

   d. Given a list of choices, identify the ammunition care and handling procedures for a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.06d)

   e. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, while wearing a fighting load, demonstrate the position and grip on a MK 19 heavy machinegun in accordance with MCWP 3-15.1. (31TR.03.06e)

   f. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, fire commands, targets, and ammunition, while wearing a fighting load, adjust a MK 19 heavy machinegun onto a target in accordance with MCWP 3-15.1. (31TR.03.06f)

   g. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, perform during operation preventative maintenance checks on a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.06g)


   h. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, perform after operation preventative maintenance checks on a MK 19 heavy machinegun in accordance with TM 08521A-10/1A. (31TR.03.06g)

   i. Given a vehicle mounted SL-3 complete MK 19 heavy machinegun, while wearing a fighting load, demonstrate the position and grip on a MK 19 heavy machinegun in accordance with MCWP 3-15.1. (31TR.03.06i)

   j. Given a vehicle mounted SL-3 complete MK 19 heavy machinegun, fire commands, targets, and ammunition, while wearing a fighting load, adjust a MK 19 heavy machinegun onto target in accordance with MCWP 3-15.1. (31TR.03.06j)      

   k. Given a tripod mountedSL-3 complete MK 19 heavy machinegun and ammunition, demonstrate loading with the cover raised, in accordance with TM 08521A-10/A. (31TR.03.07a)

   l. Given a tripod mounted SL-3 complete MK19 heavy machinegun and ammunition, demonstrate loading with the cover closed, in accordance with TM 08521A-10/A1. (31TR.03.07b)      
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1. WEAPONS CONDITIONS.

   a. Condition 1:  Bolt to the rear, round on the face of the bolt, rounds in the feed way, cover closed, charger assemblies returned to the forward and upright position.  Weapon on safe (full load).

   b. Condition 2:  Bolt forward, rounds on the feed way, 1st round against the round positioning block grasped by the extractors, no round in the chamber, cover closed.  Weapon on fire (half load).

   c. Condition 3:  Bolt forward, 1st round engaged by the secondary positioning pawls, no round in the chamber, cover closed.  Weapon on fire.

   d. Condition 4:  Bolt forward, no rounds on the feed way, no rounds in the chamber, cover closed.  Weapon on fire.
2. CLEARING/ UNLOADING AND LOADING OF THE MK-19 HEAVY MACHINEGUN.

   a. Clearing/Unloading

      (1) Grasp the charger assembly handles palms down.  With your index fingers you will depress the charger assembly locks and rotate the handles down.  The team leader will put his hands underneath the gun to catch any rounds that come out.

      (2) Pull the bolt to the rear and place the weapon on safe.

      (3) Return the right hand charger assembly forward and ensure it is in the locked position.  Keep positive control with the left hand.

      (4) With your right hand grab a punch rod and remove the round off the face of the bolt by placing the punch rod through the charger assembly and pry the round off the face of the bolt.  The team leader will catch the round.

      (5) Raise the cover and sweep the rounds off the feed way by pushing up on the primary and secondary positioning pawl levers.

      (6) Physically and visually inspect the feed way, chamber, and face of the bolt.  Sound off “CLEAR”.

      (7) Take the weapon off safe and ride the bolt forward.

   b. Load Cover Raised

      (1) Ensure the bolt is forward, cover is raised, and the weapon is on fire.

      (2) Insert the rounds, female link first, into the feed throat pushing it past the secondary positioning pawls.

      (3) Ensure the secondary drive lever is to the right then close the cover ensuring it is locked.

      (4) Pull the bolt to the rear and put the charger assemblies’ forward.  Then push the trigger and send the bolt forward.  Then sound off “HALF LOAD”.

      (5) Pull the bolt to the rear and put one charger assembly forward.  Place the weapon on safe then put the other charger assembly forward.  Then sound off “FULL LOAD”.

   c. Load Cover Closed

(1) Ensure the bolt is forward, cover is closed and the weapon is on fire.

      (2) Insert the rounds, female link first, into the feed throat pushing it past the secondary positioning pawls.

      (3) Pull the bolt to the rear and put the charger assemblies’ forward.  Then push the trigger and send the bolt forward.  Then sound off “HALF LOAD”.

      (4) Pull the bolt to the rear and put one charger assembly forward.  Place the weapon on safe then put the other charger assembly forward.  Then sound off “FULL LOAD”.
3. OPERATIONAL MAINTENANCE CHECKS AND SERVICES. These are checks that the gunner must perform before he can safely fire the weapon. They are divided into three groups: before, during, and after firing checks.

   a. Before Firing Checks
     (1) Ensure the gun is clean and clear.                                                    

     (2) Lightly oil all moving parts. 

     (3) Inspect ammunition (ensure it is clean and dent free).

     (4) Ensure your line of fire is clear of obstructions.       

b. During Firing Checks

(1) Lubricate all working parts and ensure they move freely.

(2) Keep ammunition correctly aligned in the feed throat to avoid stoppages.

(3) Protect ammunition from dirt and sand.

(4) Keep SL3 gear readily available.       

   c. After Firing Checks 

      (1) Ensure the weapon is clear

      (2) Clean the weapon.

      (3) Inspect weapon for any damaged or broken parts.

      (4) Lightly oil all parts.

4. AMMUNITION NOMENCLATURE.  MK-19 ammunition consists of the ogive, band, cartridge, cartridge rim, propellant and primer.  
5. FOUR TYPES OF AMMUNITION.  There are four types of ammunition they are high explosive, high explosive dual purpose, practice and dummy.

   a. M383 & M384 High Explosive.  Performance traits are the same for both rounds. These rounds inflict personnel casualties in the target area with ground burst effects. Effective casualty radius is 15 meters, kill radius of 5 meters, and the arming distance is from 18 to 36 meters.  M383 is identified by an olive drab casing, yellow ogive, white markings, and an olive drab band.  M384 is identified by an olive drab casing, yellow ogive, yellow markings, and an olive drab band (both rounds will say HE).

   b. M430 High Explosive Dual Purpose.  This round penetrates 2 inches of steel armor at 0 degrees obliquity. Inflicts personnel casualties in the target area with ground burst effects. Effective casualty radius is 15 meters and the kill radius is 5 meters. Arming distance is from 18 to 40 meters.  Identified by olive drab casing, yellow ogive, yellow markings, and an olive drab band (round will say HEDP).

    c. M918& M385 Practice. 

      (1) The M918 produces a flash, smoke, and a loud report to simulate the explosion of the HEDP round. Its arming distance is 18 to 30 meters.  It is identified by a blue ogive, brown band, black markings, and an olive drab casing.

      (2) The M385 duplicates the trajectory and time of flight of the HE rounds but is inert and has no blast effect in the target area.  It is identified by a blue ogive, white markings on a blue band, and an olive drab case with yellow markings.

   d. M922 Dummy.  They are completely inert.  They are used in training; e.g., a gun drill or loading, unloading, and clearing procedures.  It is identified by a gold ogive, black markings on gold band, olive drab casing, no primer, and holes in casing.

6. AMMUNITION PRECAUTIONS.
   a. Ammunition containers should not be opened until you are ready to use them.

   b. You should protect the ammunition from mud, dirt, and water.  If the ammunition gets dirty or corroded, it must be cleaned before firing.

   c. Do not expose ammunition to the direct rays of the sun for long periods of time.

   d. Do not oil or grease ammunition, as it will collect dirt.

   e. Replace any defective ammunition when you check it prior to firing. (Defective ammunition has loose or dented ogives, misplaced links, or corroded)

7. AMMUNITION PACKING.  Machinegun ammunition usually comes in a metal can.

   a. Can contains 48 or 32 linked rounds.

b. A full 48 round can weighs approximately 60 pounds. A full 32 round can weighs approximately 40 pounds.

   c. Cans come packed with Styrofoam and cardboard.                               

8. POSITION AND GRIP ON TRIPOD MOUNTED GUN.
   a. Sitting Position


1. The gunner sits directly behind the gun.  He will cross his legs.



2. The gunner places his elbows inside the pocket of the knees to obtain maximum support.



3. The left hand will be placed against the left spade grip palm open applying rightward shoulder pressure.  The right hand will grasp the spade grip pulling down with the thumb off the trigger until ready to fire. A firm shoulder pressure to the right and down will be applied.

      4. After firing a burst the left hand will grasp the T&E to make corrections.

   b. Standing Position


1. The gunner stands directly behind the weapon with his feet approximately shoulder width apart.



2. The elbows are tucked firmly to the gunner’s side and the gunner will lean slightly into the weapon.



3. The left hand will be placed against the left spade grip palm open applying rightward shoulder pressure.  The right hand will grasp the spade grip pulling down with the thumb off the trigger until ready to fire. A firm shoulder pressure to the right and down will be applied.

      4. After firing a burst the left hand will grasp the T&E to make corrections.

9. MANIPULATION PROCEDURES.

   a. All manipulations of the traversing and elevating mechanism are made with the left hand.
   b. Changes in direction will always be made first, then changes in elevation.

   c. The six manipulations used with the T&E on a MK-19 heavy machinegun are fixed, traversing, search, traverse and search, and swinging traverse. 
      (1) Fixed Fire.  Fixed fire requires no adjustment of the T&E once the weapon is on target.

      (2) Traversing Adjustment.

          (a) To move the muzzle of the gun to the right the gunner places his left hand on the traversing hand wheel, thumb up, and pushes with his thumb away from himself (Push--right).

          (b) To move the muzzle left the gunner will pull his thumb towards himself (Pull-left).

      (3) Searching Adjustment.

          (a) To move the muzzle of the gun up, the gunner will grasp the elevating hand wheel with his left palm down and push his thumb away from himself (counter-clockwise).

          (b) To move the muzzle of the gun down, the gunner will grasp the elevating hand wheel with his left palm down and pull his thumb towards himself (clockwise).

      (4) Traverse and Search Adjustment.  Traverse and Search adjustment is a combination of the previous two methods.  The traverse is done first followed by the search.

      (5) Swinging Traverse.  Swinging Traverse adjustment is utilized on targets requiring large, rapid changes in direction but little or no changes in elevation.  The gunner loosens the slide lock lever enough to move the T&E freely across the traversing bar, with his palm on the slide lock lever and his fingers grasping the elevating hand wheel, the gunner makes direction changes by sliding the traversing slide across the traversing bar.

      (6) Free gun.  Fire delivered against moving targets, which must be quickly engaged and which require rapid changes in both direction and elevation. Examples are aerial, vehicles, mounted troops, or infantry in close formation moving rapidly toward or away from the gun position.

10. PLACE DATA ON THE GUN.

    a. Direction settings are obtained from two places on the tripod-mounted machinegun: the traversing bar and traversing hand wheel.  

    b. The M3 tripod traversing bar has an engraved scale going from zero in the center to 400 mil on the left side and 400 mils on the right side, for a total of 800 mils. The MK 175 traversing bar has an engraved mil scale going from zero in the center to 250 mils on the left and 200 mils on the right for a total of 450 mils

    c. The mils on a M3 tripod are marked with a line in 5 mil increments and numbered every 100 mils. The mils on a MK 175 are marked with a line every 10 mils and numbered every 100 mils.

    d. To place a specific direction on the gun:

       (1) Ensure that the traversing hand wheel is on zero and the offset head is centered.

       (2) Now loosen the traversing slide lock lever, move the traversing slide until the left side is on the lowest 5-mil line before the desired setting, and tighten the traversing slide lock lever.

       (3) If the desired setting is not on an exact 5-mil line, add the necessary number of clicks to reach the desired setting.

       (4) Read the traversing bar along the left edge of the traversing slide and add any clicks that had to be placed on the traversing hand wheel (if the traversing slide is on the left side of the zero line of the traversing bar it is a right direction and if the traversing slide is on the right side of the zero line of the traversing bar it is a left direction).  Direction settings are expressed as one whole number.  An example of right 303 would mean the left edge of the traversing slide is on the right 300 mark on the traversing bar and three clicks of right direction was placed on the traversing hand wheel.

   e. Elevation settings are obtained from two places also: the upper elevating screw and the elevation hand wheel.

   f. The upper elevating screw has an engraved scale, which goes from minus 250 mils to plus 100 mils.  It is marked and numbered every 50 mils with a number above an index line.

   g. The elevating hand wheel is marked every mil with a line and numbered every 5 mils.

   h. Elevation readings are expressed as two numbers (major and minor readings) separated by a slash.

   i. To place a specified elevation setting on the gun:

      (1) Turn the elevation hand wheel until the major reading (read off of the engraved scale) and its index line are visible above the hand wheel.

      (2) Now adjust the elevating hand wheel until the minor reading (on the top of the wheel) is aligned with the stationary indicator.  When doing this, ensure that you do not turn the hand wheel so far that another index line comes up over the hand wheel or that the specified number’s index line drops below it.  An example of +50/15 would mean that the +50 and its index line are visible above the elevation hand wheel and the stationary indicator is pointing at 15.

11. READING A DIRECTION AND ELEVATION SETTING ON THE GUN.

   a. Read the traversing bar at the left of the traversing slide.

   b. Next, look and see if the muzzle of the gun is pointing to the left or right.

   c. If the muzzle is pointing to the left, you write the direction down as Left (L) and whatever the reading on the traversing bar was. 

   d. If the muzzle is pointing to the right, you would write the direction down as Right (R).

   e. To read the elevation setting off the gun, you first read the upper elevating screw, and then the elevating hand wheel.

      (1) Write down the sign and number that you see closest to the top of the elevation hand wheel (remember you must be able to see the index line below the number).  

      (2) Now place a slash mark after the number so that you have a separation between that number and the next number you are going to write down.

      (3) Next, look at the scale on the elevating hand wheel and write down the number opposite the indicator. For example, if the indicator was pointing at 25, your elevation reading would be +50/25.

12. FIELD ZERO.

   a. Machinegun squad assumes position on the gun: squad leader to the right of the gun in order to observe and give commands, gunner behind the gun, assistant gunner to the left of the gunner, ammo man providing security.

   b. Squad leader announces fire command to engage a point target at 400 meters firing at sustained rate.

   c. The team leader moves the rear sight slide to the meter mark that represents the estimated distance to the target.

   d. The team leader sets the windage knob at the zero index line.

   e. Ammunition man supplies the assistant gunner with a belt of ammunition and team leader loads the weapon.

   f. Once the weapon is loaded and the gunner has sighted in to target the gunner announces, "Sighted" and the assistant gunner announces "Gun Up".

   g. The gunner fires a single round.

   h. The squad leader observes the impact and gives corrections to the gunner.

   i. If on target, the gunner fires a round to confirm the zero.

   j. If not on target, the gunner will adjust the traversing and elevating from the squad leaders corrections until impact is on target.

   k. Once the impacts are on target the gunner maintains position behind the gun and ensures shoulder pressure remains the same.

   l. If the sight is above or below the target, the assistant gunner adjusts the sight to the target by turning the elevation knob on the rear sight; counter-clockwise if the sight is below the target, and clockwise if above.

   m. If the sight is to the right or left of the target, the assistant gunner adjusts the rear sight by turning the windage knob clockwise to move the sight to the left and counter-clockwise to move the sight to the right.

   n. If the adjustment is correct, the gunner fires a second round and it should be on target.  If so, fire the rest of the rounds to confirm zero.  If not, the squad repeats steps 3 through 14.

REFERENCES:  MCWP 3-15.1 Machinegun and Machinegun Gunnery, pages 5-22 through 5-28.  Operator’s Manual, Machinegun 40mm, MK 19 Mod 3, TM 08521A-10/1A, pages 25 through 38.  Mk19 40mm Grenade Machinegun Mod 3, FM 23-27, pages 2-15 through 2-18, 2-1 through 2-3, and 5-26 through 5-27.  Machine Gun Mount Mk 64, TM 08680A-13&P/1, pages 4-7 through 4-22.
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1. TERMINAL LEARNING OBJECTIVES.

   a. Given an SL-3 complete MK 19 heavy machinegun and a direction of fire, while wearing a fighting load, ground mount an MK 19 heavy machinegun in accordance with FM 23-27. (31TR.03.04)

   b. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, an MK 64 MOD 7 gun cradle, and an M-1043 HMMWV with an M4 pedestal, while wearing a fighting load, vehicle mount an MK 19 heavy machinegun to an M-1043 HMMWV by putting the weapon into action. (31TR.03.05)

   c. Given an SL-3 complete MK 19 heavy machinegun, and 10 rounds of dummy ammunition, as a machinegun team, while wearing fighting loads, place an MK 19 heavy machinegun into action on an M3 tripod without error and in a time limit of 2 minutes with the time starting at the command "Action" and end when the team announces "Gun Up". (31TR.04.16)

   d. Given a tripod mounted SL-3 complete MK 19 heavy machinegun, 10 rounds of dummy ammunition, and an M-1043 HMMWV, as a machinegun team, while wearing fighting loads, place an MK 19 heavy machinegun into action on an M-1043 HMMWV without error and in a time limit of 1 minute with the time starting at the command "Action" and ending when the squad announces "Gun Up" (31TR.04.17)
2. ENABLING LEARNING OBJECTIVES.

   a. Given an M3 tripod, while wearing a fighting load, prepare the M3 tripod to receive an MK 19 heavy machinegun in accordance with FM 23-27. (31TR.03.04a)

   b. Given an SL-3 complete MK 19 heavy machinegun, MK 64 cradle and a traversing and elevating mechanism, mount an MK 19 heavy machinegun to an M3 tripod in accordance with FM 23-27. (31TR.03.04b)


1. THE TYPES OF MOUNTS.  

   a. THE M3 TRIPOD MOUNT.  The M3 tripod mount is used whenever the MK 19 is ground mounted. Tripod mounting consists of three main parts; the M3 tripod, the traversing and elevating mechanism, and the MK 64 cradle mount. The M3 tripod is the preferred mount for the MK 19 heavy machinegun.
    b. Vehicle mount.  The MK 175 Universal Pintle Adapter, traversing and elevating mechanism, ammo tray and the MK93 vehicle mount are used in mounting the MK19 on an M-1043/M-1044 HMMWV armament carrier.

2. GROUND MOUNT AND EMPLACE THE GUN.  To mount the gun, the following steps are used:

   a. Turn the front leg clamp handle counter-clockwise to loosen the    

front leg of the tripod.                                          

   b. Adjust the leg to the desired angle and tighten the front leg      

clamp.                                                            

   c. Grab the left trail leg with left hand and with a snapping motion, pull the left leg to the left, engaging the sleeve latch.         

   d. Unscrew the leg clamping handles on the tripod.                    

   e. Press down on the indexing levers, and extend the legs of the      tripod to the desired length.                                     

   f. Align the indexing lever studs with one of the holes in the tripod leg extensions.                                                   

   g. Release pressure on the indexing levers, allowing the studs to fit the desired holes.                                                

   h. Tighten the leg clamping handles.                                  

   i. Secure the tripod legs by stamping the metal shoe on each tripod leg into the deck.                                              

   j. Sandbag each tripod leg to stabilize the MK 19 for firing as       

necessary.                                                        

   k. Unlock the tripod pintle lock release lever.                         

   l. Insert the MK 64 MOD 5 cradle pintle into the tripod pintle bushing.       

   m. Lock the pintle lock release lever to secure the MK 64 cradle into the tripod.        

   n. Check the MK 64 cradle, by pulling up on it slightly, to ensure it is seated and locked.                                             

   o. Rotate the elevating hand-wheel on the traversing and elevating    

mechanism until approximately 1 ½ inches, or two fingers, are     

visible on the upper elevating screw.                             

   p. Rotate the traversing slide on the traversing and elevating        

mechanism until approximately two fingers are visible on the lower

elevating screw.                                                  

   q. Rotate the traversing hand wheel on the traversing and elevating    

mechanism until the offset head is centered on the traversing     

screw. The traversing and elevating mechanism is now roughly      

centered.                                                         

   r. Remove the travel pin from the MK 64 cradle.                           

   s. Align the holes in the upper offset head of the traversing and     

elevating mechanism with the rear holes in the gun cradle.       

   t. Lower the traversing slide of the traversing and elevating         

mechanism over the traversing bar on the tripod with the          

traversing slide to the rear and traversing hand wheel to the left.    

   u. Ensure that the locking lever is secured by turning the locking    

lever clockwise.                                                  

   v. Insert the quick-release pin from the right.                       

   w. Lift the MK-19 into the gun cradle.                                

   x. Align the grooves on the receiver with the lugs in the MK 64        

cradle, and slide the receiver forward.                           

   y. Align the sear mounting holes with the MK 64 cradle mounting holes.  

   z. Secure the rear of the weapon by inserting the retaining pin       

through the cradle and sear assembly, and rotate it until it locks

in place.                                                         

   aa. If a safety clip is attached, use it to secure the retaining pin   

in place.                                                         

   ab. Attach the feed throat to the MK 19 by squeezing together each set of grip pins and attach the feed throat to the front left hand    

side of the receiver assembly.                                    

   ac. Ensure that the feed throat pins align with the pin holes in the   

receiver and relax pressure on the spring loaded grip pins, so    

that they snap into place.                                        

3. DISMOUNTING FROM THE TRIPOD.  Dismounting from the tripod is simply done in reverse. 

4. VEHICLE MOUNT THE GUN.  To mount the gun to the HMMWV the steps are as follows:

   a. Remove the turret lock pin.                                        

   b. Install the MK 175 mount.                             

   c. Replace the turret lock pin.                                       

   d. Loosen the adjustable arm by turning the thumbscrew counter clockwise.                      

   e. Pull the pintle lock pin from the MK 175 body.  

   f. Insert the pintle on the MK 93/MK 64 to the top of the MK 175.                             

   g. Replace the pintle lock pin to the mount body.              

   h. Pull the T&E quick release pin, attach the T&E, and replace the T&E quick release pin.                        

   i. Remove the travel pin.

   j. Raise the traversing bar to the T&E and tighten the thumbscrew by turning it clockwise.                                               

   k. Remove the forward retaining pin, rotate the shock absorbers down (MK 93).                  

   l. Remove the rear retaining pin and place the MK 19 in to the cradle.

   m. Align the grooves on the receiver with the lugs in the gun        

cradle, and slide the receiver forward.  Insert forward retaining pin.                           

   n. Align the sear mounting holes with the gun cradle mounting holes.  

   o. Secure the rear of the weapon by inserting the rear retaining pin       

through the cradle and sear assembly, and rotate it until it locks

in place.                                                       

   p. Partly unscrew the wing nut on the threaded stud of the ammunition mounting assembly.                                                

   q. Align the stud with the forward groove in the side plate of the    

gun cradle.                                                       

   r. Push the bracket mounting assembly up until the heads of the two   

mounting pins align with the two forward keyholes.                

   s. Push the heads of the two mounting pins into the keyholes and      

allow the bracket mounting assembly to slide down.                

   t. Tighten the wing nut behind the side plate of the MK 93/MK 64 mount.          

5. DISMOUNTING FROM THE VEHICLE.  Dismounting from the vehicle is simply done in reverse order.

6. PURPOSE FOR GUN DRILL.

   a. Gun drills give team members training in machinegun operations complete confidence in their ability to put the gun into action with precision and speed.

      (1) Precision is obtained by strict adherence to prescribed procedures, to include inspecting the gun before firing and observing safety procedures.

      (2) Speed is acquired with practice after precision has been developed.

      (3) Precision is never sacrificed for speed.

   b. Rotation of the duties during training insures that every team member becomes well trained in the duties of each position.

   c. Commands are given by the squad leader.

7. EQUIPMENT.  In addition to their individual arms and equipment, machinegun team members carry the following:

   a. Squad leaders:  Binoculars and compass.

   b. Team Leader:  Tripod and one box of ammunition.

   c. Gunner:  The MK 19 Heavy Machinegun.

   d. Ammunition Bearer:  The MK 64 gun cradle with traversing and elevating mechanism attached and one box of ammunition.

   e. The squad leader is responsible for ensuring all team members have their proper equipment.

8. PERFORMING GROUND MOUNTED GUN DRILL.  The steps for placing an MK 19 heavy machinegun into action ground mounted are listed below. All commands are given by the squad leader and repeated by the team leader only.

   a. Squad leader ensures the team leader has the tripod and one box of ammunition; the gunner has the MK 19; and the ammunition   

bearer has the MK 64 gun cradle with traversing and elevating     

mechanism attached and one box of ammunition.                     

   b. On the command "Fall In" the team forms on line with five paces    

between squad members and comes to the position of attention.                                            

   c. On the command "Take Equipment" squad members take one step        

forward and pick-up equipment.                                    

   d. On the command "Form for Gun Drill" squad members right face and assume the prone position with their equipment.  The assistant gunner places the tripod to his left with trail legs to the rear and front leg uppermost:  ammunition box to his right, latch to the front.       

Gunner places the MK 19 across his front, flash suppressor to the 

left top cover up.  Ammunition bearer places the cradle to his    

right, pintle and traversing and elevating mechanism outboard,    

ammunition box to his left, latch to the front.  Squad leader has 

ammunition box to his right as he faces the crew.                 

   e. On the command "INSPECT EQUIPMENT" each member examines there      

equipment.                                                        

   f. The team leader inspects the tripod to ensure that the        

indexing levers and clamps on the front and trail legs function   

and are in the low position, trail legs are closely folded and the

front leg clamp is tight with front leg at a 60 degree angle,     

sleeve lock latch and pintle lock release cam are in working order

and the pintle lock release cam is down, and the pintle bushing is

free from dirt and burrs. He then opens his ammunition box and    

then inspects the ammunition to ensure that the correct type of

ammunition is on hand, and that the ammunition can is dent free,  

all ogives are tight and that the ammunition is clean.                                                          

   g. The gunner inspects the MK-19 to ensure that the weapon is clean, bolt is forward, top cover is closed, rear sight works properly and the weapon is on safe, charger handles are forward and locked in the up position.        

   h. The ammunition bearer inspects the cradle to ensure the pintle is clean and that all pins and bolts are seated. Prepares the        

traversing and elevating mechanism by centering both hand wheels.  

He then inspects the ammunition to ensure that the correct type of

ammunition is on hand, and that the ammunition can is dent free,  

all ogives are tight and that the ammunition is clean.            

   i. The squad leader then inspects the ammunition to ensure that the correct type of ammunition is on hand, and that the ammunition can is dent free, all ogives are tight and that the ammunition is clean.                                      

   j. Once inspection is complete the ammunition bearer reports          “ammunition bearer correct”, gunner reports the “ammunition bearer and gunner correct”, and the assistant gunner reports “all correct”.                     

   k. Once the report is given the squad leader announces ADDRAC (all squad members sound off) and gives the command "Gun to be mounted on this line, action".        

   l. The team leader grasps the left trail leg near the center     

with his left hand, with his right hand he grasps the ammo can and springs to his feet.  Once at the firing position, he aligns the front leg tripod leg for direction, and with one quick motion snaps the trail legs apart making the sleeve lock latch snap in place. He then stamps  

the right and left trail shoes into the ground and assumes a prone

position behind the mount.                                        

   m. When the tripod is nearly mounted, the ammunition bearer stands up and grasps the ammunition box with his left hand and the cradle   

with his right hand.  When he arrives at the gun position, he      

places the ammunition box on line with and 2 feet to the left of  

the tripod head, latch facing the tripod.  He then hands the MK64 cradle to the team leader, stamps the front shoe of the tripod.  He takes the lid off of the ammo and ensures the ogive ends of the rounds are pointed down range, and provides security for the gun.                                

   n. The team leader secures the gun cradle to the tripod, using the pintle lock release cam. He secures the traversing and elevating mechanism to the tripod by locking the traversing slide lock lever.                                                       

   o. When the team leader has completed placing the cradle on the mount, the gunner carries the MK 19 receiver to the tripod with   

the barrel in his left hand and the control grip in his right.    

   p. The team leader grasps the barrel while the gunner holds the grips. Together they align the grooves on the receiver with the   

lugs in the gun cradle and slide the receiver forward. The gunner 

secures the rear of the weapon by inserting the retaining pin     

through the cradle and sear assembly.                             

   q. The gunner opens the top cover and the assistant gunner inserts    

the first round into the feed way, female link first, pushes the    

first round across the primary positioning pawl and moves the feed slide assembly to the left by pushing the secondary drive lever to the  

right.                                                            

   r. The team leader closes the top cover and the gunner charges the weapon. The gunner presses the trigger, which places the lead round in the bolt extractor, charge the weapon for the second time forcing the lead round from the bolt extractors onto the bolt fingers. The weapon  

is ready to fire.                                                 

   s. When the team leader raises the rear sight, the gunner sights in, announces "Gun Up".                                                 

   t. To take the gun out of action the squad leader gives the command "OUT OF ACTION".                                                  

   u. The team leader cups hands under ejection port, the gunner pulls the bolt to the rear.  The team leader catches the round or spent casing, the gunner then removes the round from the face of the bolt.  The team leader opens the cover and removes the ammunition form the feed way.

   v. The gunner visually and physically inspects the chamber and bore for ammunition then presses the trigger and rides the bolt home on an empty chamber.  The gunner closes the top cover.             

   w. The team leader releases the MK 19 from the gun cradle. The gunner lifts the MK 19 off the mount and moves to a position 10   

paces behind the tripod.  He places the Mk 19 on the ground across      his front, the flash suppressor to the left and the top cover up. 

   x. Once the gunner has moved away from the tripod, the ammunition     

bearer moves forward and kneels to the left of the tripod.  The    

assistant gunner removes the cradle and gives it to the ammunition

bearer.                                                           

   y. The ammunition bearer grasps the cradle with his right hand and    picks up the front ammunition box with his left hand, and moves to

his original position.  He places the cradle to his right, pintle  

and traversing and elevating mechanism outboard, ammunition box to

his left, latch to the front.  He remains standing.                

   z. The team leader releases the sleeve lock latch, rises to his feet, grasps the front leg and rotates the tripod to a vertical   

position.  He releases the sleeve latch and collapses the trail    

legs.  He loosens the front leg clamp, folds down the front leg and

tightens the clamp.  He returns with the tripod to his original    

position and remains standing.                                    

   aa. The ammunition bearer comes forward and picks up the remaining     

ammunition box, and places it to the right of assistant gunner,   

latch to the front.  He then returns to his original position and  

assumes a prone position.                                         

    ab. The team leader places the tripod on the ground, assumes a prone position to the right of the tripod, and announces "Up".

9. PERFORMING VEHICLE MOUNTED GUN DRILL.  The steps for mounting the gun on a HUMMWV from a ground mount are as follows:

   a. Upon the command "Action" given by the squad leader the gunner 

will unload and clear the MK 19 heavy machinegun, move to the vehicle and remove the turret pin.

   b. The gunner will install the MK 175 pedestal mount.                                                    

   c. The gunner will replace the turret lock pin.                       

   d. The gunner will loosen the adjustable arm by turning the                                      

thumb screw counter clockwise to drop the traversing bar.

   e. The ammo man and driver, who are in rear security, will run up to  the gun.

f. The team leader will unlock the T&E and pintle locking cam.

g. The team leader and ammo man will take the gun attached to the MK 93/MK 64 mount with the T&E back to the left side of the HMMWV and hoist it on to the top of the HMMWV.

h. While the team leader and gunner hold the gun the ammo man jumps up on the front of the HMMWV and pulls the pintle lock pin out of the top of the MK 175 mount.

i. The gunner and ammo man mount the gun attached to the MK 93/MK 64 with the T&E on the MK 175 mount by lining up the MK 93/MK 64 pintle with the pintle bushing on top of the Mk 175. Once attached, ammo man will replace the pintle lock pin, pull the travel pin out of the MK 93/MK 64 mount, jump off of the HMMWV, and get in to the rear passenger side seat.

j. The team leader will get in the front passenger seat once the gunner and ammo man take the gun.

k. Once the gun is off the tripod, the driver will fold up the tripod and run it to the back of the HMMWV, pop the rear hatch, place the tripod in the holding mounts in the bed of the HMMWV, close the rear hatch, and get in to the drivers seat.

l. When the gun is mounted on the MK 175 and the travel pin is taken out of the MK 93/MK 64 mounts, the gunner will raise the traversing bar on the adjustable arm to the T&E and tighten the thumbscrew by turning it clockwise.

m. The gunner will lock the T&E centered on the traversing bar.

n. Gunner will load the ammo and go to condition one. Once at condition one the gunner will sound off in a loud and dominating voice “GUN UP”

10. DISMOUNTING FROM THE VEHICLE.  This process is simply done in reverse.

References:  MCWP 3-15.1 Machineguns and Machinegun Gunnery, Pages 5-40 through 5-44.  MK 19 40mm Grenade Machinegun Mod 3, FM 23-27, MK 19 40MM Grenade Machinegun Mod 3, FM 23-27, pages 3-2 through 3-9.  Machine Gun Mount MK64 TM 08686A-13&P/1, pages 2-12 through 2-20.
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