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TERMINAL LEARNING OBJECTIVES 

1.  Given a SL3 complete M252 81mm mortar, designated position, direction of fire, entrenching tool, and sandbags, as a mortar squad, while wearing a combat load, construct a mortar position in accordance with IP 2-31. (41TR.04.03)

ENABLING LEARNING OBJECTIVES
1.  Given a SL3 complete M252 81mm mortar, designated position, direction of fire, entrenching tool, and sandbags, as a mortar squad, while wearing fighting loads, mark the dimensions of a mortar positioning accordance with IP 2-31. (41TR.04.13a)

2.  Given a SL3 complete M252 81mm mortar, designated position, direction of fire, entrenching tool, and sandbags, as a mortar squad, while wearing fighting loads, dig a mortar position in accordance with IP 2-31. (41TR.04.13b)

3.  Given a SL3 complete M252 81mm mortar, designated position, direction of fire, entrenching tool, and sandbags, as a mortar squad, while wearing a fighting load, reinforce mortar parapet in accordance with IP 2-31. (41TR.04.13c)

4.  Given a SL3 complete M252 81mm mortar, designated position, direction of fire, entrenching tool, and sandbags, as a mortar squad, while wearing a fighting load, camouflage a mortar position in accordance with IP 2-31. (41TR.04.13d)
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1.  THE MORTAR POSITION
    a.  Mortar Positions.  Terrain and mission will dictate where the mortars are positioned. Mortar positions not only increase survivability for the mortar crew but also enhance the support provided to the forward unit by keeping the crew active.  The types of positions that are available and the density of the terrain determines the selection of the mortar position.   In rural areas with relatively soft terrain, a position is dug into the ground.  When conducting Military Operations in Urban terrain (MOUT), a position is built up using sandbags.  Having identified the two different types of positions, we will discuss the make-up of each position.

        (1)  Rural Mortar Positions.  Mortar positions are the actual locations of the individual mortars within the mortar platoon's position.  The mortars are normally located 35 to 40 meters apart from each other but the terrain and size of the position may sometimes cause the mortars to be positioned closer.  In some situations, it may be necessary to fire the mortar from the surface of the ground, but whenever possible the mortar should be dug into the ground to provide protection for the mortar and crew from enemy observation or attack.  Camouflage of the mortar position and surrounding area is essential.  This must start as soon as possible and is a continuous process as long as the position is occupied.

        (2) Location of the Mortar Position.  The most important consideration in the choice of positions is the mission of the unit involved.  With this requirement in mind, try to find a "natural" position; a position that can be used almost as is.  Whenever possible, the mortar should be placed in defilade from the enemy to limit observation and direct fire on the position.  Routes of supply and evacuation should provide cover, if possible.

2.  CONSTRUCTION OF THE MORTAR POSITION

    a.  After the mortar platoon position has been selected the exact location of each individual mortar is marked, the mortars are then mounted and laid for direction to the rear of the marked location.

    b.  Marked location with consideration given to dispersion of the mortars and the placement of positions that do not interfere with the construction of the gun pits.

    c.  After the mortars have been laid and aiming posts placed out, construction of the gun pit can begin.  The pit is dug 2 to 3 feet deep for a radius of four feet from the center of the marked location of the base plate giving the gun pit an eight-foot diameter when completed.  The pit can be no deeper than three feet because the sight unit of the mortar, when placed in the gun pit, must be above ground level so the gunner can see his aiming posts.  The pit is dug with a 1 to 4 inch slope towards the rear of the gun pit to facilitate drainage in inclement weather and should be flat enabling the gun crew to fire 360 degrees.

    d.  Once the pit has been dug, the mortar is placed in it, laid for direction and aiming posts placed out.  On frozen, hard or rocky surfaces the mortar crew places sandbags in the center of the gun pit to seat the base plate.  In soft soil, mud, sand or snow the ground under the base plate will require preparation to keep the base plate from sinking too deep into the ground.  The base plate should be placed over a 12-inch cushion of sandbags, earth and small stones and a backstop (log, tree trunk or ammunition canisters filled with dirt) placed behind it to keep the base plate from sliding or sinking too deep into the ground.

    e.  After the gun pit has been dug and the mortar emplaced the mortar crew will dig the squad ammunition pit to the left rear of the gun pit.  The squad ammunition pit should be 
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Three ammo boxes long and three ammo boxes wide. It should be a minimum of three feet deep.  Once the squad ammunition pit has been completed a connecting trench between the ammunition pit and the gun pit is constructed.  The connecting trench is 18 inches wide and should be a minimum of three feet deep.  The connecting trench is turned approximately 45 to 90 degrees just before the ammunition pit to prevent an explosion in the gun pit from spreading to the ammunition stored in the squad ammunition pit.  It also presents a more irregular pattern when viewed from the air.  If the situation and time permits the squad ammunition pit and the connecting trench should be bunkered or dug under ground to provide protection from indirect fire weapons and air attack.

    f.  Once the connecting trench has been completed the mortar squad will construct a ready ammunition niche on the right side of the gun pit.  The ready ammunition niche is used to store final protective fire or other preset ammunition and should be wide enough to provide the stored ammunition protection from direct sunlight or wet weather.

    g.  After the ready ammunition niche has been dug the mortar crew will dig grenade sumps on both sides of the gun pit.  These sumps should be E-tool deep and wide enough to allow a man on the opposite side of the pit to pitch a grenade in them with ease.  A drainage sump is also dug to the rear of the pit to allow water to drain from the pit.  It should be a minimum of 20 inches deep but can be deeper depending on the weather and soil.

    h.  Sandbags are placed around the outside edge of the gun pit.  These sandbags will protect the gun and crew from small arms fire.  The height of the sandbags must not restrict the mortar from being fired at its lowest elevation setting of 0800 mils.  An opening to the left front of approximately 3 feet is left in the sandbags to allow the gunner to see his aiming posts through his M64A1 sight.  If needed this opening can be enlarged by removing more sandbags to allow the gunner to direct lay on a target or a second opening may be made to the right rear of the gun pit to allow aiming posts to be put out to the rear.  If time allows, dirt can be packed against the sandbags for further reinforcement making and earth and sandbag parapet 20" high and 36" wide.

    i.  After the mortar position is completed the mortar crew will dig individual fighting positions near the gun pit for enhanced security and individual protection.
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3.  URBAN MORTAR POSITION.  The mortars are normally located 35 to 40 meters apart from each other but the terrain and size of the mortar platoon's position may sometimes cause them to be positioned closer.  In some situations, it may be necessary to fire the mortar from the surface of the ground, but whenever possible the mortar should be dug into the ground to provide protection for the mortar and crew from enemy observation or attack. This option may not always be available. In urban terrain mortar positions will be constructed above the ground using sand bags and other available materials. Camouflage of the mortar position and surrounding area is essential.  Use materials natural to the area you are operating in, rubble, a car door.  This must start as soon as possible and is a continuous process as long as the position is occupied.

    a.  Location of the Mortar Position.  The most important consideration in the choice of positions is the mission of the unit involved.  With this requirement in mind, try to find a "natural" position; a position that can be used almost as is.  Whenever possible, the mortar should be placed in defilade from the enemy to limit observation and direct fire on the position. Precautions will be taken to insure mask and overhead clearance are determined.  Routes of supply and evacuation should provide cover, if possible.

4.  CONSTRUCTION OF THE MORTAR POSITION
    a.  After the mortar platoon position has been selected the exact location of each individual mortar is marked.  The mortars are then mounted and laid for direction to the rear of the marked locations with consideration given to dispersion of the mortars and the placement of positions that do not interfere with the construction of the gun pits. Direction stakes may be placed out by the use of ammo cans full of dirt, sand, flour, or any other substance available. The direction stake is then driven into the material in the same manner, as it would be in the ground. Then the entire can will be moved until the aiming post standing up in the can is in the desired position.

    b.  After the mortars have been laid and aiming posts placed out, construction of the gun position can begin.  The position is started by laying out the floor; a minimum depth of three layers of sandbags is required under the base plate to prevent damage from the shock of firing. The floor will extend out four feet from the center of the base plate, giving the position an inside diameter of eight feet.  

With an inside diameter of eight feet, the walls of the parapet will continue on out for an additional three feet on each side.  Keep in mind that upon completion, you must have remembered to insert a path for grenades to exit as well as a path for water to drain.  Your imagination will determine what materials you use to create these two sumps, but they are essential to a good fighting pit.  Some examples of material available to use to create these two sumps are PVC tubing, heating and air conditioning ductwork, or guttering from nearby houses.

    c. The remainder of the pit is to be built to the same dimensions and design as discussed previously when building a mortar pit in rural areas.   Camouflage is no different than before, as you'll use your imagination and surrounding items to enable you to blend into your environment.

5.  CAMOUFLAGE  

    a.  Each Marine must use terrain to give himself cover and concealment.  He must supplement natural cover and concealment with camouflage.

    b. Cover is protection from the fire of enemy weapons.  It may be natural or manmade.

    c.  Natural cover includes logs, trees, stumps, ravines, hollows, reverse slopes, and so forth.  Manmade cover includes fighting holes, trenches, walls, rubble, abandoned equipment, and craters.  Even the smallest depression or fold in the ground gives some cover.  Marines must look for and use every bit of cover the terrain offers.

    d.  Before camouflaging, Marines study the terrain and vegetation of the area they are in and the area to which they are going.  Grass, leaves, brush, and other natural materials must be arranged to conform to the area.  Tree branches stuck into the ground in an open field will not fool anyone.  Vegetation changes from area to area.  As units move from one area to another, camouflage must be changed to blend with the vegetation.

    e.  Marines should only use material, which is needed.  Too much camouflage (natural or manmade) may call attention to a position as easily as too little.  Camouflage materials should be gathered from a wide area.  An area stripped of all its foliage will draw attention.

    f.  You must continue to camouflage your positions as you prepare it.  Work on a defensive position in daylight depends on the enemy air threat and whether or not the enemy can see the position.  When the enemy has air superiority, work may be possible only at night.  Shiny or light-colored objects, which attract attention from the air, must not be left lying about.  Mirrors, food containers, towels, etc., must all be hidden.  Shirts must not be removed, as the exposed skin stands out and increases the chance of being seen.  Fires must not be used where there is a chance that the enemy will see the smoke or flame.  Trails and other evidence of movement must be hidden.

    g.  After camouflage is complete, the fighting position should be inspected from the enemy’s point of view. Camouflage should be checked often to see that it stays natural looking and conceals the position.  If it looks like a camouflaged position to the Marines inspecting, it is almost certain that it will look like a camouflaged position to the enemy.

REFERENECES: 

IP 2-31, Infantry Mortars: pages 156-158

FMFM 6-5, Marine Rifle Squad; FM 5-20, Camouflage: pages 33 through 34 and 44 through 47.

EXAM ID:  MM1002P

EXAM TITLE: M224 60mm Mortar Position Performance Evaluation

TLO/ELO: 41TR.04.13
STUDENT INSTRUCTIONS:  

1. You are a mortar squad and must construct a mortar position.                   

2. There is no time limit for this task.                                          

3. To achieve mastery, the mortar squad must perform each of the performance steps correctly.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The squad mounts and lays the mortar in front of the position.
	
	
	

	2. 
	The squad digs a mortar pit that is 3 feet deep and 8 feet in diameter.
	
	
	

	3. 
	The squad digs an ammunition pit to the right or left rear of the mortar pit that is large enough to stack ammunition boxes 3 high and 3 deep and allows separation of the different ammunition types.
	
	
	

	4. 
	The squad mounts and lays the mortar in the prepared pit.
	
	
	

	5. 
	The squad builds a parapet 3 feet thick and at least 20 inches high reinforced with sandbags and sloping away from the position, leaving an opening that is 3 feet wide in the parapet to provide a clear line of sight to the aiming posts. 
	
	
	

	6. 
	The squad digs a connecting trench from the mortar pit to the ammunition pit that is 18 inches wide and 20 inches deep with a 45-degree angle in the trench.
	
	
	

	7. 
	The squad digs a position for ready ammunition on the right side of the pit. 
	
	
	

	8. 
	The squad digs grenade sumps into the left and right side of the pit.
	
	
	

	9. 
	The squad digs a drainage sump.
	
	
	

	10. 
	The squad camouflages the position.
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	LEARNING OBJECTIVES FOR THIS LESSON


LESSON PURPOSE

The purpose of this period of instruction is to familiarize the student with the organization of the mortar units within the infantry battalion.

	STUDENT INFORMATION


1. PURPOSE OF MORTARS.  Mortars are the infantry units’ most responsive source of indirect fire.  Without mortars the infantry unit would have to rely on other units for fire support.  This can take a large amount of time to coordinate, which in the end could equal mission failure and the loss of Marines.

a. Offense.  There are three major tasks given to mortars in the offense.  They are:

(1) Suppress the enemy prior to and during the attack and support the attacking unit throughout the assault. 

(2) Obscuring enemy observation in order to support the breeching unit can be done with use of RP and WP smoke rounds from mortars. 

(3) Illumination of the battlefield is of major importance to the attacking unit.  With mortars the 0311’s have the ability to see what they are attacking and adjust the attack as necessary.

b. Defense.  The mortars have two major tasks in the defense, they are:

(1) Final Protective Fires (FPF) is used to stop the enemy’s assault during the attack.  The 81mm mortar platoon FPF has a width of approximately 335 meters and the 60mm mortar section FPF has an approximate width of 110 meters.

(2) Illumination of the forward edge of the battle area (FEBA) allows the front lines of the defense to actually see what is attacking them as well as detect any surprise enemy assaults on the defensive lines.

c. Combined Arms.  Mortars are used in combination with close air support.  Mortars can do this two ways.

(1) Mortars can be used to suppress the enemy air defense weapons to enable friendly aircraft to drop all ordnance while taking little or no enemy fire.

(2) Marking targets for air strikes can ensure that the aircrafts ordnance is effective, accurate, and minimizes fratricide.      

2. WEAPONS COMPANY.  The weapons company is located in an infantry battalion.  The weapons company is organized into a company headquarters, a mortar platoon (81mm mortars), an anti-armor platoon (M220E4 TOW and M98A1 Javelin), and a heavy machinegun platoon (M2 HMG, and MK 19 MOD 3 AGL).

a. Mission. The mission of the 81mm mortar platoon is: To provide continuous indirect fire support to an infantry battalion and its subordinate elements in the offense and defense. 

b. Employment. The infantry battalion commander is ultimately responsible for the employment of the 81mm mortar platoon. He has three options for employment.

(1) General Support. The mortar platoon fires in support of the entire battalion, receiving requests for support from each of the rifle companies.  The mortar platoon commander is responsible to the battalion commander for the tactical, administrative and logistic control of the platoon.  General support allows flexibility, coordination, massing and timing of fires to be exercised fully.

(2) Direct Support. The mortar platoon or one section fires in support of a specific rifle company.  The mortar platoon commander exercises tactical control by taking necessary actions to deliver fire requested by the supported commander.  The mortar platoon commander remains responsible to the battalion commander for the administrative and logistic control of the platoon.  Direct support allows the supported commander to control the use of his allotted fires. Direct support does not prevent the platoon from providing fire support to the rest of the battalion; however, the company being directly supported has a priority of fire.

(3) Attachment. One or more mortar sections are placed temporarily within a rifle company.  The rifle company commander is responsible to the battalion commander for the tactical and logistical control of the mortar section(s).  Attachment allows the supported commander to receive mortar fire in situations where it might otherwise not be available.

c. Platoon Organization.  The 81mm mortar platoon is organized into a platoon headquarters and two 81mm mortar sections.  There is 1 officer and 68 enlisted men.  The weapons company commander has administrative control (feeding, billeting, clothing, etc.) but tactical control is directly in the hands of the battalion commander working through the 81mm mortar platoon commander.  The 81mm mortar is the infantry battalion commander's organic indirect fire weapon in the same manner as the 60mm mortar is the rifle company commander's organic indirect fire weapon. The 81mm platoon is commonly referred as the Battalion Commanders hip pocket artillery.

(1) The Platoon Headquarters.  The platoon headquarters contains 1 officer and 4 enlisted Marines.  Of these, the functions of the platoon commander and the platoon sergeant are the most relevant.

(a) Platoon Commander.  This billet calls for an infantry lieutenant who is directly responsible to the battalion commander for the employment of the mortar platoon.  He normally remains with his platoon for reconnoitering new positions and displacements.  His primary job is to remain close to the battalion commander, advising him on the employment of his 81mm mortar platoon in much the same manner as a staff officer.  Also, as a member of the infantry battalions Fire Support Coordination Center (FSCC), the platoon commander helps to ensure that all supporting arms are working together and that the weapons supporting a particular unit do not produce casualties in adjacent friendly units.  

(b) Platoon Sergeant. This billet is the only one within the infantry battalion that is held by a Marine with an artillery MOS (0848).  The platoon sergeant is a gunnery sergeant responsible to the platoon commander for the functioning of the platoon's Fire Direction Center.  The platoon sergeant ensures that proper fire direction and safety procedures are maintained.

(c) Other members of the platoon Headquarters are an ammunition NCO, 1 ammunition technician and messenger/driver.  Their functions are self-explanatory.

(2) The 81mm Mortar Section. There are two 81mm mortar sections in the platoon.  This allows flexibility in organic fire support for the rifle companies.  The 32 men of the section are divided up into a section headquarters and four mortar squads consisting of 6 Marines per squad.  The 81mm mortar section is the lowest echelon of the mortar platoon that can be employed independently.

(a) Section Headquarters. The primary function of the section headquarters is to provide command and control to the section.   To accomplish this, each headquarters contains 3 Marines in the fire direction center (FDC), 2 forward observers, 1 section leader, 1 ammo man, 1 ammo/ driver and enough communication equipment to maintain contact with the forward observers while operating with the rifle companies.

(b) Fire Direction Center.  This section allows the mortar section to function independently from the platoon if required. The FDC is the brains of the platoon. The FDC receives the "call for fire" from the FO, computes firing data and issues the fire commands to the gun line.  However, when the sections operate as part of the platoon, only the platoon FDC is activated, though it is advisable to activate one of the section Fad’s as a backup unit, in case the platoon FDC is knocked out by enemy fire.

(c) Forward Observer Team.  Each mortar section has 2 forward observers (FO).  This team accompanies the rifle company during operations and requests mortar fire via radio or field phone to the mortar FDC.  The team's mission is to report targets, inform the FDC of the target's location, adjust fire on the target, and report the effect of the mortar fire to the FDC.

(d) 81mm Mortar Squads.  There are four 81mm mortar squads within each section.  Each squad consists of six Marines who are responsible for the operation of one (1) mortar.  Specifically, the squad consists of:

1. Squad Leader (Sgt. 0341).  Supervises the emplacement, laying, and firing of the mortar, he supervises all other squad activities.

2. Gunner (Cpl. 0341).  The gunner takes a knee to the left side of the mortar, places firing data on the sight and lays the mortar for deflection and elevation. 

3. A-Gunner (Local. 0341).  The assistant gunner loads and fires the mortar.  In addition to loading, he swabs the bore after 10 rounds have been fired or after each fire mission.  He may assist the gunner in shifting the mortar when large deflection changes are required.

4. Ammunition bearer (PFC/Put. 0341).  The first ammunition bearer prepares the ammunition for firing and passes it to the assistant gunner.  The second ammunition bearer maintains ammunition for firing and provides local security for the mortar position.  He performs other duties as the squad leader directs.  

5. Ammo-man /Driver (Pvt. 0341).  He is the squad driver.  He maintains the ammunition for firing and provides local security for the mortar position.  He performs other duties as the squad leader directs.
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3. WEAPONS PLATOON.  The weapons platoon is located in the rifle company of an infantry battalion.  The weapons platoon, is organized into a platoon headquarters, a mortar section (60mm mortars), an assault section (MK-153 SMAW), and a machinegun section (M240G machinegun).

a. Mission. The mission of the 80mm mortar platoon is to provide continuous indirect fire support to an infantry company and its subordinate elements in the offense and defense. 

b. 60mm Mortar Employment.

(1) The infantry company commander is ultimately responsible for the employment of the 60mm mortar section.  This section provides the company with organic indirect fire capability.  This enables the rifle company to respond rapidly to situations requiring indirect fire.  The company commander can use his 60mm mortars to suppress enemy fires while calling for heavier fire support.  They can also be used to deny key terrain to enemy ground elements.

(2) The three mortar squads provide sufficient indirect fire support for each of the rifle platoons.  The Weapons Platoon Commander will advise the Company Commander on how to best employ the mortars.

c. 60mm Mortar Section Organization.  The 60mm mortar section has a section leader and three mortar squads.  Each squad mans one 60mm mortar.

(1) Section Leader.  He is a Staff Sergeant, with an MOS of 0369.  He functions as both the FDC and Forward Observer (FO).  He is positioned where he can best control the mortar squads.

(2) 60mm Mortar Squad. The mortar squad consists of three Marines.  Each squad member is cross-trained to perform all duties involved in firing the mortar.  The positions and principal duties are as follows:

(a) Squad Leader/Gunner.  He is a Corporal.  His responsibilities are, manipulating the sight, elevating handle, and traversing assembly.  He places firing data on the sight, and lays the mortar for deflection and elevation.

(b) Assistant Gunner.  He is a Lance Corporal.  He assists the gunner as needed and loads and fires the mortar.  He also swabs the barrel every 10 rounds or after the end of each mission.

(c) Ammunition Man.  He is a Private or Private First Class.  He prepares and inspects ammunition, and passes it to the assistant-gunner.
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ENABLING LEARNING OBJECTIVES

1. Given a list of choices, identify the characteristics of a M224 60mm mortar in accordance with FM 23-90. (41TR.01.01a)

2. Given a list of choices and a diagram of a SL-3 complete, M224 60mm mortar, identify the nomenclature of a M224 60mm mortar in accordance with FM 23-90. (41TR.01.01b)

3. Given a list of choices, identify the theory of operation for a M224 60mm mortar in accordance with TM 08206A-10/1A. (41TR.01.01c)
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1. WEAPONS PLATOON
    a.  The Weapons Pelt is located in the rifle company of an infantry battalion.  The weapons platoon, is organized into a platoon headquarters, a mortar section (60mm mortars), an assault section (MK-153 SMAW), and a machinegun section (M240G machinegun).
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    b.  The platoon headquarters consists of a platoon commander who is an infantry officer (0302), and a Platoon Sergeant who is an infantry Staff Non-commissioned Officer (0369) GySgt.

2.  60MM MORTAR SECTION.  The 60mm mortar section has a section leader and three mortar squads.  Each squad mans one 60mm mortar.  The mortar squad consists of 3 Marines.  Each squad member is cross-trained to perform all duties involved in firing the mortar.  The positions and principal duties are as follows:
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    a.  Section Leader.  He is a SSGT.  He functions as both the FDC and a forward observer.  He is positioned where he can best control the mortar squads.

    b.  Squad Leader/Gunner.  He is a CPL. His responsibilities are, manipulating the sight, elevating handle, and traversing assembly.  He places firing data on the sight, and lays the mortar for deflection and elevation.

    c.  Assistant Gunner.  He is a LCPL.  He assists the gunner as needed and loads and fires the mortar.  He also swabs the barrel every 10 rounds, after the end of each mission, or after every fire for effect.

    d.  Ammunition Man.  He is a PVT or PFC. He prepares and inspects ammunition for firing, and passes it to the Assistant-gunner.

3.  60MM MORTAR EMPLOYMENT
    a.  The infantry company commander is ultimately responsible for the employment of the 60mm mortar section.  This section provides the company with organic indirect fire capability.  This enables the rifle company to respond rapidly to situations requiring indirect fire.  The company commander can use his 60mm mortars to Suppress enemy’s fires when the rifle plt maneuvers towards an objective. They can also be used to deny key terrain to enemy ground elements.

    b.  The three mortar squads provide sufficient indirect fire support for each of the rifle platoons.  The Weapons Platoon Commander will advise the Company Commander on how to best employ the mortars.   

4.  CHARACTERISTICS

    a.  The M224 60mm mortar is a SMOOTH BORE, MUZZLE LOADED, And HIGH ANGLE OF FIRE WEAPON.  It can be fired either by drop firing in the conventional mode with bipod, or by trigger fire, in the handheld mode.

    b.  Weights and dimensions 

        (1)  M224 Complete

            (a) Weight, conventional mode 46.5 lbs (21.1kg)

            (b) Weight, hand-held mode    18 lbs (8.2kg)

        (2) Cannon M225 

            (a) Overall Length           40 in. (1m)

            (b) Weight                   14.4 lbs (6.5kg)

        (3) Bipod Assembly M170
            (a) Weight                   15.2 lbs (6.9kg)

            (b) Overall length (collapsed) 28 in. (0.7m)

            (c) Azimuth adjustment       200 mils

            (d) Elevation adjustment     800 to 1511 mils

        (4) Base plate M7
            (a) Weight                   14.4 lbs (6.5kg)

        (5) Base plate M8
            (a) Weight                    3.6 lbs (1.6kg)

        (6) Sight Unit M64A1

            (a) Weight                   2.5 lbs (1.1kg)

            (b) Magnification            1.5x unity power

            (c) Field of view            17 degrees (302 mils)

(4) Self contained radioactive tritium (H3). The half-life of tritium is over 12 years  

5.  CAPABILITIES
    a.  Rates of Fire
        (1) M720 and M888 Cartridges

            (a) Maximum                  30 RPM (For 4 Minutes)

            (b) Sustained                20 RPM

        (2) M49A4, M302A1, M83A3, and M69 Cartridges

            (a) Maximum                  30 RPM (For 1 minute) then18 RPM                    


                                     (For the next 4 minutes)

            (b) Sustained                8 RPM

    b.  Range
        (1) M720 and M888 Cartridges

            (a) Minimum                  70m (231 ft)

            (b) Maximum                  3490m (11,517 ft)

        (2) Handheld

            (a) Minimum                  75m

            (b) Maximum                  1340m

        (3) M49A4, M302A1, M83A3, and M69 Cartridges

            (a) Minimum                  70m (231 ft)

            (b) Maximum                  1930m (M494 series ammo), 1630m (M302A1 series ammo) 931m (M83A3 series ammo)




6.  NOMENCLATURE  

    a.  Cannon M225.  The cannon assembly has one end closed by a base cap.  The base cap end of the cannon has cooling fins on the outside, which reduce heat generated during firing.  Attached to the base cap end are a combination, carrying handle and firing mechanism.  the carrying handle has a trigger, firing selector, range indicator, and auxiliary carrying handle.  On the outside of the barrel, there is an upper and a lower firing saddle.

        (1) Firing Selector.
            (a) The firing selector has three positions:  S-SAFE, D-DROP, and T-TRIGGER FIRE.

    b.  Bipod assembly, M170.  The bipod assembly consists of 7 SUB ASSEMBLIES.

        (1) Collar Assembly.  The collar assembly, with an upper and lower half, is hinged on its left and secured by a locking knob on its right.  The collar fastens in one of two firing saddles (depending on the elevation being fired), securing the bipod to the barrel.

        (2) Shock Absorbers.  Two shock absorbers protect the bipod and sight from the shock of recoil during firing, and are located on the underside of the collar assembly.

        (3) Traversing Mechanism.  The traversing mechanism moves the collar assembly left or right when the traversing hand crank is pulled out and turned.  The hand crank is turned CLOCKWISE to move the barrel to the RIGHT, and counterclockwise move the barrel to the left.  A dovetail slot to attach the sight to the bipod is on the left side of the traversing assembly.

        (4) Elevating Mechanism.  The elevating mechanism is used to elevate or depress the barrel by turning the hand crank at the base of the elevation guide tube.  This assembly consists of an elevating spindle, screw, hand crank, and housing (elevation guide tube).  A latch to secure the collar and shock absorbers to the housing for carrying is on the housing.  The hand crank is turned CLOCKWISE to depress, and counterclockwise to elevate.

        (5) Right Leg Assembly.  The right leg assembly has no moving parts.  It consists of a spiked foot, tubular steel leg, and hinge attached to the elevating housing. It is commonly referred to as DEAD LEG.
        (6) Left Leg Assembly.  The left leg assembly consists of a spiked foot, tubular steel leg, hinge attached to the elevating housing, locking sleeve, and fine cross leveling nut (adjusting nut). The left leg assembly is commonly referred to as the “MECHANICAL LEG”.

            (a) The locking sleeve is near the spiked foot.  It is used to lock the elevation housing in place.

            (b) The fine cross-leveling nut above the locking sleeve is used for fine leveling.

        (7) Spread Cable.  The spread cable is a plastic-coated steel cable attached to the bipod legs, which controls the spread of the two tubular steel legs.  A snap hook is fixed to the cable to secure the bipod legs when they are collapsed for carrying.

    c.  Baseplate M7  

        (1) The baseplate, M7, is one piece, circular aluminum forged base.  It has a ball socket with a rotating locking cap and a stationary retaining ring held in place by four screws and lock washers.  The locking cap rotates 6400 mils (360 degrees).  The underside of the baseplate has four spades to stabilize the mortar during firing.

    d.  Baseplate M8
        (1) The baseplate, M8 is a one-piece, rectangular, aluminum forged base.  It should be used when the mortar is fired in the handheld mode.  It has a socket in which the barrel can be locked to the baseplate by securing the locking arm.  The underside of the baseplate has four spades to strengthen and stabilize the mortar during firing.  Two spring-loaded plungers lock the baseplate to the barrel in its carry position.

[image: image27.png]—C ) @) @000
< ) @) @@ |




7.  BASIC ISSUE ITEMS  

    a.  Cleaning Artillery Brush.  For scouring/cleaning the inside of the cannon.
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    b.  Artillery Clearing Hook.  For cleaning the inside of the cannon.
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   c.  Section Cleaning Staff.  (1) The Staff, when assembled, provides a handle to fix the brush and hook to.
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    d.  Aiming Post Case.  (1) Canvas bag for transporting aiming posts.
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    e.  M14 Aiming Post.  (1) Provide an aiming point for laying the mortar.
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    f.  Driving Stake. (1) The driving stake is used to force the aiming post into hard or frozen ground.
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    g.  Sight Unit Case.  Provides a housing for the sight unit, NADs, M115 boresight and screwdriver.

        (1) The outside of the case provides an aiming point for boresighting.   
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 h.  M58 Aiming Post Light (Night Aiming Device) X2. (1) Green in color, illuminated by tritium.  They afford a means to see your aiming points at night. There are two M58s in the sight box.
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 i.  M59 Aiming Post Light (Night Aiming Device) 

         (1)  Orange in color, illuminated by tritium.  They are a different color so the gunner can tell which posts he is looking at. (Identical to picture above).

    j.  Fire Control Cover.  Protects the sight from dust and debris.
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    k.  Gun Muzzle Cover.  Prevents water or debris from entering the muzzle. 
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    l.  Small Arms Sling.  (1) The sling may be used when transporting the weapon system. Most commonly used for the sight box.
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    m.  Heat Protective Mitten.  (1) The asbestos mitten protects the gunner’s hand from heat radiating from the cannon.
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    n. Flat-Tip Screwdriver.  (1) The screwdriver is used to adjust the minor deflection and minor elevation scales.
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    o.  TM 08206A-10/1A.  The Manual contains instructions for proper use and maintenance of the M224 60mm Mortar.

REFERENCES: 

TM 08206A-10/1A Operator’s Manual for Lightweight Company Mortar, 60mm, M224; pages 0003 00-1 through 0003 00-3.   

FM 23-90 Mortars; pages 3-1 through 3-6.
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TERMINAL LEARNING OBJECTIVE

1. Given a SL-3 complete M224 60mm mortar, cleaning gear, and lubricant, perform operator maintenance for a M224 60mm mortar in accordance with TM 08206A-10/1A. (41TR.01.01)

ENABLING LEARNING OBJECTIVES

1. Given a SL-3 complete, M224 60mm mortar, cleaning gear, and lubricant, perform operator maintenance for a M225 cannon in accordance with TM 08206A-10/1A (41TR.01.01d)

2. Given a SL-3 complete M170 bipod, cleaning gear, and lubricant, perform operator maintenance for a M170 bipod in accordance with TM 08206A-10/1A. (41TR.01.01e)

3. Given a M224 60mm mortar baseplate and cleaning gear, perform operator maintenance of a M224 60mm mortar baseplate in accordance with TM 08206A-10/1A. (41TR.01.01f)

4. Given a SL-3 complete M64A1 mortar sight unit and cleaning gear, perform operator maintenance of a M64A1 mortar sight unit in accordance with TM 08206A-10/1A. (41TR.01.01g)

5. Given a M115 boresight and cleaning gear, perform operator maintenance for a M115 boresight in accordance with TM 08206A-10/1A. (41TR.01.01h)

6. Given M14 aiming posts and cleaning gear, perform operator maintenance for M14 aiming posts in accordance with TM 08206A-10/1A. (41TR.01.01i)
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1.  INSPECTION OF THE M224 60MM MORTAR  

    a.  Bore.  Look for bulges, dents, cracks or evidence of gas leakage.  Check for rust and remove dust and dirt from cooling fins.  Check for foreign matter in the tube.

    b.  Selector Switch and Actuator. 

        (1) Place the selector lever on "D" (drop fire) while watching the actuator.  Notify unit armorer if the actuator does not move forward.

        (2) Place the selector lever on "T" (trigger), listen for a loud click, and watch for the actuator to snap forward.  If no click or movement is noted, notify unit armorer.

        (3) The trigger should not fire when selector is in S or D, but will fire when selector is in the "T" selection.

        (4) The lever will not rotate easily through position T, S and D.  If range indicator is not visible, notify unit armorer.

    c.  Trigger.  Operate the trigger while observing the actuator and trigger.  If the actuator and/or trigger do not return to the normal position when activating, notify unit armorer.

    d.  Bipod.  When inspecting the bipod, you should pay particular attention to:

        (1) Shock Absorbers.  Check for binding.  Extend and release to ensure shock absorbers do not return too fast.

        (2) Collar and locking Knob.  Check to see if it closes properly.  Check for dirt or grit.

        (3) Traversing handcrank.  Inspect for difficulty in traversing the weapon.  Check for binds and dents in the housing.  Inspect for a burred or bent traversing spindle.

        (4) Elevation Handcrank.  Check for lubrication.  Inspect for a bent or burred elevation spindle, damaged elevation nut, or damaged elevation housing.

        (5) Left Leg Assembly (fixed leg).  Check for travel limit. Inspect for worn parts or binding mechanism.

    e.  Baseplates.

        (1) M8 Baseplate.  Check for dirt located at the base plate-locking arm.


        (2) M7 Baseplate.  Check for binding and dents in the socket cap, socket cap on M7 for smooth 360-degree (6400 mils) rotation.

 f.  M64A1 sight Unit
        (1) Telescope.  Check to assure that the telescope rotates freely when the deflection control knob is rotated. Check the lenses for cracks, scratches or fogging.

        (2) Body.  Ten items on the sight unit are radioactively ILLUMINATED.  Check the ten points in a darkened area.  If any of the ten items are not illuminated, return the sight unit to the armory and notify the NBC Officer and the OrdO.

            (a)  Telescope

            (b)  Course elevation scale

            (c)  Course elevation scale arrow

            (d)  Cross level vial

            (e)  Fine elevation scale

            (f)  Fine elevation index arrow

            (g)  Course deflection index arrow

            (h)  Elevation vial

            (i)  Fine deflection scale

    g.  Course deflection scale

        (1)  Check the latching lever to assure that it secures the sight to the dovetail mount on the bipods.

        (2)  Check all scales to assure they do not slip unless the retaining screws are loosened.

        (3)  Deflection and elevation knobs should rotate without binding.  Backlash should not exceed .5 mils.

        (4)  Deflection and elevation locking knobs should cause resistance when rotating the deflection and elevation knobs.

        (5)  Leveling vials should not move within their housing.  They should be clear and free of cracks.

2.  AUTHORIZED CLEANING MATERIAL  

     a.  The crew performs the care and cleaning of the mortar and its accessories.  Experience has shown that this weapon becomes unserviceable through lack of care rather than from its use.

     b.  Authorized Cleaning Materials
        (1)  Denatured Alcohol.  Used for cleaning M64 and M64A1 sight (Rubberized eye piece).

        (2)  Brush, Cleaning Tool.  Used to clean the cannon.

        (3)  Brush, Paint.  Used to get into smaller areas of cannon.

        (4)  Cleaning Compound Optical Lens.  Used to clean the M64A1 sight.

        (5)  General purpose lubricating oil (GPL), Rifle bore cleaner (RBC), Weapon lubricating oil (LAW).

        (6)  Cloth Abrasive Crocus.  Used to break up carbon in the bore.

        (7)  Enamel, Forest Green.  Used to paint the M7 BASEPLATE and M8 BASEPLATE.

        (8)  Lens Paper and Optical lens cleaning compound.

        (9)  Rags

3.  CLEANING BEFORE FIRING

    a.  Clean the bore and firing mechanism with clean, dry rags. DO NOT apply any oil to the bore before firing.

    b.  Clean and oil lightly all moving metal parts wit (GPL) General Purpose Lubricant.

4.  CLEANING DURING FIRING

    a.  During firing, the bore should be swabbed out by the assistant gunner with a clean, dry rag to remove any carbon, metallic deposits or foreign materials after every __ rounds or after each fire for effect.

5.  CARE AND CLEANING AFTER FIRING

    a.  Use GPL (general purpose lubricant) to thoroughly clean the barrel bore after firing and for 3 CONSECUTIVE days thereafter.  After the third cleaning, wipe dry and lightly coat with general purpose lubricating oil.  When this cannot be done immediately, apply oil to prevent corrosion.  At the first opportunity, clean, oil and inspect all parts.

    b.  Dry the parts by using clean rags and apply preservative lubricating oil.

    c.  When GPL is not available rifle bore cleaner (RBC) may be substituted.

    d.  Weapon lubricating oil, Lubricant Arctic Weather (LAW) is an acceptable substitute.  LAW will be used for continuous subzero environments.

REFERENCES:  

TM 08206A-10/1A Operator’s Manual for Lightweight Company Mortar, 60mm, M224; pages 00017 00-1 through 00017 00-22.

EXAM ID: MM1302P

EXAM TITLE: Operator Maintenance for a M224 60mm Mortar Performance Examination

TLO/ELO: 41TR.01.01

STUDENT INSTRUCTIONS:

1. You are an infantry mortarman and must perform operator maintenance for a M224 60mm mortar.                                                                      

                                                                                        2. There is no time limit for this task.                                          

                                                                                        3. To achieve mastery, you must perform each of the performance steps correctly.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	
	M225 CANNON (41TR.01.01d)
	
	
	

	1. 
	Check for foreign matter in cannon tube.
	
	
	

	2. 
	Using the brush, cleaning, artillery, swab the bore with rifle bore cleaner.
	
	
	

	3. 
	Using the hook, artillery, cleaning and clean rags remove all excess rifle bore cleaner.
	
	
	

	4. 
	Look for bulges, dents, cracks, missing or damaged parts, or evidence of gas leakage around breech cap.
	
	
	

	5. 
	Check to see if the weapon has been bore scoped and pullover gauged within 90 days prior to firing. 
	
	
	

	6. 
	Use a light coat of general-purpose lubricant on the external surface to prevent rust. 
	
	
	

	7. 
	Place firing selector at T, S, and D and check safety by squeezing the trigger. Trigger should not fire mortar with firing selector on S or D. Trigger should click loudly with firing selector on T.
	
	
	

	8. 
	Apply a light coat of general-purpose lubricant to the trigger spring to keep it moving freely.   
	
	
	

	9. 
	Check for illumination of range indicator assembly. If not illuminating turn in to the armory.
	
	
	

	
	BIPOD (41TR.01.01e) 
	
	
	

	10. 
	Check for smooth operation of elevating mechanism.
	
	
	

	11. 
	Clean with a rag and general-purpose lubricant.   
	
	
	

	12. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	13. 
	Check for smooth operation of traversing mechanism.
	
	
	

	14. 
	Clean with a rag and general-purpose lubricant.
	
	
	

	15. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	16. 
	Check for smooth operation of cross-leveling mechanism. 
	
	
	

	17. 
	Clean with a rag and general-purpose lubricant.
	
	
	

	18. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	19. 
	The mechanical leg must move in and out smoothly with the plain wing nut loosened.
	
	
	

	20. 
	Clean with a rag and general-purpose lubricant.
	
	
	

	21. 
	Use an all purpose brush to clean the threads of the plain wing nut.
	
	
	

	22. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	23. 
	Extend the shock absorbers to ensure they return smoothly, without binding, to original the position when released.     
	
	
	

	24. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	25. 
	Check that the collar locks securely.  
	
	
	

	
	BASEPLATE (41TR.01.01f)
	
	
	

	26. 
	Check the M7 baseplate for cracks or breaks.   
	
	
	

	27. 
	Clean with water and rag.
	
	
	

	28. 
	As necessary paint the external surface with olive drab paint.     
	
	
	

	29. 
	Use a synthetic thinner to remove old or excess paint.
	
	
	

	30. 
	Check the locking cap for smooth 360-degree rotation.
	
	
	

	31. 
	If the locking cap is binding bring to an armory for cleaning.
	
	
	

	32. 
	Insert the base cap of the cannon into the socket of the M8 baseplate, close the latch ensuring that the pin seats and locks, and check for retention of the baseplate on the cannon.  
	
	
	

	33. 
	Clean the baseplate with water and a rag. 
	
	
	

	34. 
	As necessary paint the external surface with olive drab paint.
	
	
	

	35. 
	Use a synthetic thinner to remove old or excess paint.             
	
	
	

	
	M64A1 MORTAR SIGHT UNIT
	
	
	

	36. 
	Check the M64A1 sight unit for the illumination of telescope, coarse elevation scale, coarse elevation scale arrow, cross-level vial, fine elevation scale, fine elevation index arrow, coarse azimuth deflection index arrow, elevation vial, fine azimuth deflection scale, coarse azimuth deflection scale. If any parts are not illuminating turn in to the armory.
	
	
	

	37. 
	Check the eyepiece for dirt, cracks, or fogging. 
	
	
	

	38. 
	Clean with cleaning compound, optical lens and lens paper.  
	
	
	

	39. 
	Check the eye-shield vent holes for dirt. 
	
	
	

	40. 
	Clean with brush, artist.
	
	
	

	41. 
	Check that the latching lever secures the sight unit mount to the dovetail.
	
	
	

	42. 
	Clean with cleaning compound, optical lens and lens paper.
	
	
	

	43. 
	Check that the bubbles in level vials will move and the vials are not cracked or loose in the mount.                                
	
	
	

	44. 
	Check that the vial cover rotates freely.
	
	
	

	45. 
	Clean with brush, artist.
	
	
	

	46. 
	Check elevation knob and deflection knob for smooth operation.    
	
	
	

	47. 
	Clean with brush, artist. 
	
	
	

	48. 
	Check that backlash on knobs doesn't exceed 0.5 mils.
	
	
	

	49. 
	Check that the fine elevation scale slips only when the screws are loosened.
	
	
	

	50. 
	Check to assure the locking knobs provide tension on the deflection and elevation control knobs. 
	
	
	

	51. 
	Clean with brush, artist.
	
	
	

	
	M115 BORESIGHT (41TR.01.01h) 
	
	
	

	52. 
	Inspect boresight lens for dirt, cracks, or fogging.
	
	
	

	53. 
	Clean with cleaning compound, optical lens and lens paper.    
	
	
	

	54. 
	Check that boresight level bubbles will move and vials are not broken or loose in mounting.
	
	
	

	55. 
	Clean with cleaning compound, optical lens and lens paper.
	
	
	

	56. 
	Check that mounting surfaces are free of nicks and burrs. 
	
	
	

	57. 
	Check night aiming devices for illumination in a darkened area.
	
	
	

	58. 
	Clean with brush, artist and clean rages. 
	
	
	

	59. 
	Check for missing or damaged radiation warning, data plate, or other parts.
	
	
	

	60. 
	Check for evidence of tampering.
	
	
	

	61. 
	Check 10558A-SD weapons record book for entries of round expenditure.
	
	
	

	
	M14 AIMING POSTS (41TR.01.01i)     
	
	
	

	62. 
	Check M14 aiming posts for accountability. 
	
	
	

	63. 
	Check M14 aiming posts for cleanliness and serviceability. 
	
	
	

	64. 
	Clean with water and rags. 
	
	
	

	65. 
	Check the aiming post case for excessive wear and cleanliness.
	
	
	

	66. 
	Clean with water and air-dry.
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ENABLING LEARNING OBJECTIVES

1. Given a list of choices, identify the characteristics of a M64A1 mortar sight unit in accordance with FM 23-90.  (41TR.03.02a)

2. Give a list of choices and a diagram of a M64A1 mortar sight unit, identify the nomenclature of a M64A1 mortar sight unit accordance with FM 23-90.  (41TR.03.02b) 

3. Given a M64A1 mortar sight unit and a deflection, adjust the M64A1 sight unit for deflection without error. (41TR.03.02c)

4. Given a M64A1 mortar sight unit and an elevation, adjust the M64A1 sight unit for elevation without error. (41TR.03.02d)
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1.  DATA
    a.  M64A1 sight unit.  The sight unit is the device on which the gunner sets deflection and elevation to hit targets by using the elevation level vial and cross level vial to level his sight picture on his aiming point. The mortar is laid for deflection and elevation when all bubbles are level and the vertical hairline is on the left edge of the aiming posts.

        (1)  Deflection causes the sight telescope to move left or right.

        (2)  Elevation causes the sight body to move up or down.

    b.  The sight unit consists of a 1.5 power elbow telescope with tritium-illuminated graduated cross reticle and a telescope mount with tritium-back lighted level vials, and translucent plastic scales.  The telescope mount includes a 6400-mil azimuth mechanism with one set of coarse and fine deflection scales.  A similar mechanism is provided for elevation but is limited to travel to readings from 800 mils to 1600 mils on coarse and fine elevation scales.  0800 mils equal 45 degrees up.  1600 mils equals 90 degrees (straight up).

        (1)  Weight: 2.5 pounds.

(2) Field of view: 17 or (302 mils).

2.  NOMENCLATURE  

    a.  FINE AZIMUTH (DEFLECTION) SCALE.  Indicates from 0 to 100 mils in 1-mil increments.

    b.  FINE ELEVATION SCALE.  Indicates from 0 to 100 mils in 1 MIL      increments.

    c.  ELEVATION LOCKING KNOB.  Unlocks or locks elevation mechanism and scales.

    d.  ELEVATION VIAL.  Indicates level condition of sight unit (up and down).

    e.  AZIMUTH (DEFLECTION) KNOB.  Rotates deflection mechanism and scales

    f.  LATCHING LEVER.  Locks the SIGHT UNIT to the mortar.

    g.  COARSE ELEVATION SCALE.  Indicates from 700 to 1600 mils in 100 mil increments.

h. CROSS-LEVEL VIAL.  Indicates level condition of sight unit (side to side).

    i.  ELEVATION KNOB.  Rotates elevation mechanism and scale.

    j.  COARSE AZIMUTH (DEFLECTION) SCALE.  Indicates from 0 to 6400 mils in 100 mil increments.

    k.  LOCKING LEVER.  Locks holder assembly and clamping mechanism in upright position. (Adjusts the angle of sight).

    l.  HOLDER ASSEMBLY.  Used to adjust and hold elbow telescope on M64A1 body.

    m.  AZIMUTH (DEFECTION) LOCKING KNOB.  Unlocks or locks deflection mechanism and scales.

3.  TRITIUM GAS  

    a.  Warning.  Radioactive contamination may occur if vials containing tritium gas are broken.  If a breakage occurs, or if illumination is not present, notify the local Nuclear, Biological, and Chemical Officer.

    b.  There are ten items on the sight unit that are radioactively illuminated. Check the ten items listed below in a darkened area. If they are damaged or not illuminated, notify the NBCO.
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        (1)  Telescope.

        (2) Coarse Elevation Scale.

        (3) Coarse Elevation Index Arrow.

        (4) Cross-level Vial.

        (5) Fine Elevation Index Arrow.

        (6) Fine Elevation Scale.

        (7) Coarse Deflection Index Arrow.

        (8) Elevation Vial.

        (9) Fine Deflection Scale.

        (10) Coarse Deflection Scale.

4.  SIGHT DATA 

    a.  Deflection is placed on the sight by rotating the deflection control knob and watching your deflection scales. Deflection is always given in four digits.

b.  The first two digits of deflection are placed on the course deflection scale.

    c.  The second two digits of deflection are placed on the fine deflection scale.

    d.  Elevation is placed on the sight by rotating the elevation control knob and watching the elevation scales.

        (1) The first two digits of elevation are placed on the course ELEVATION scale.

        (2) The second two digits of elevation are placed on the fine elevation scale.

REFERENCES:  

TM 08206A-10/1A Operator’s Manual for Lightweight Company Mortar, 60-mm, M224; pages 0005 00-5 through 0005 00-8.

FM 23-90 Mortars; pages 2-22 through 2-25.
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TERMINAL LEARNING OBJECTIVE
1. Given a designated position, an azimuth of lay, a lensatic compass, and two M14 aiming posts, lay a mortar using the compass method by placing a direction stake on a prescribed azimuth from the baseplate stake without error. (41TR.04.01)

ENABLING LEARNING OBJECTIVE
1. Given a list of choices and a graphic of a hand and arm signal, identify hand and arm signals necessary to emplace direction stakes and aiming posts without error. (41TR.04.01a)
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1.  LAYING THE MORTAR FOR DIRECTION- COMPASS METHOD.  A rapid means of laying the platoon or section parallel is by using the compass. This is an alternate means and is used only when an aiming circle is not available or when time dictates.  It is not as accurate as other methods.

    a.  Before mounting the mortars, each SQD LEADER places a base plate stake in the ground to mark the location of the mortar.

    b.  The PLT SGT/SEC LDR announced the desired mounting azimuth. For example, “ PLATOON (SECTION) MOUNT MORTARS, MAGNETIC AZIMUTH 2240.” (Azimuth will be rounded to nearest tenth.  FDC will compensate for difference.)

    c.  The squad leader directs the ammunition bearer to a position 25 meters away from the baseplate in the approximate direction of fire.

    d.  Each squad leader places his compass on the base plate stake marking the location of his mortar. He then orients the compass on the desired mounting azimuth.  By sighting through the compass, he directs the AMMO MAN in aligning the aiming posts along the mounting (magnetic) azimuth.

        (1) The squad leader uses hand and arm signals, as described below, to move his direction stake into position.  The same hand and arm signals are used to place in aiming posts.

        (2) The command to move the stake left or right is accomplished by the gunner looking in the sight and putting both arms straight out parallel to the deck. He then lifts and lowers the arm in the direction he wants the stake moved.  Figure 1. Illustrates a Marine moving the stake to the right. Figure 2. Illustrates him moving the post in smaller increments to the right. 
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Figure 1.                                  Figure 2.

    e.  In figure two the gunner still wants to move the post to the right, however, he wants to move in smaller increments. He reflects this by moving a smaller portion of his arm. The hand not in use is kept in a fist, to avoid confusing the ammunition bearer.  The same commands are used to move the posts in the other direction. Naturally the gunner would then wave his left arm and close his right hand in a fist. 

        (1) The command to drive the post into the deck is accomplished by the gunner closing both hands into fists and pointing his thumbs down as illustrated in figure 3.
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Figure 3.                                   Figure 4.

        (2) If the ammunition bearer does not drive the stake in the desired location, the gunner may direct him to pull it back up and stand by for further commands. This is accomplished by the gunner driving both thumbs up as illustrated in figure 4. The gunner would then make the necessary hand and arm signals to correct the error. 

        (3) The gunner may remove any tilts or “cant” from the stake by bending his arm at the elbow and touching the side of his head as if rendering a salute. The gunner then moves his hand and lower arm, from the fingertips to the elbow, away from his head in the direction he wants the stake tilted. Figure 5. Illustrates the gunner tilting the stake to the left.
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Figure 5.                                    Figure 6.

        (4) When the gunner has the stake in the desired position and the stake is straight. He may command the ammunition bearer to come back to the gun position by rolling both hands in front of his chest in a reeling fashion. This command is illustrated in figure 6.  

    f.  Each mortar is then mounted and laid on the aiming posts with a deflection of 3200 placed on the sight.  If no mechanical or human error exists, the mortar barrels are now laid parallel.

REFERENCES: 

FM 23-90 Mortars, pages 2-42 through 2-46.
EXAM ID:  MM1304P

EXAM TITLE:  Lay a Mortar Using Compass Method Performance Evaluation

TLO/ELO:  41TR.04.01

STUDENT INSTRUCTIONS:                             

1.  You are an infantry mortarman and must lay a M224 60mm mortar by compass.      

2.  There is no time limit for this task.                                          

3. To achieve mastery, you must perform each of the performance steps correctly. 

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The squad leader marks the location of the baseplate with a baseplate stake.
	
	
	

	2. 
	The squad leader places the compass on the baseplate stake and levels it. 
	
	
	

	3. 
	The squad leader rotates compass to the desired azimuth. 
	
	
	

	4. 
	The squad leader assumes a prone or kneeling position behind the compass.
	
	
	

	5. 
	The squad leader sights in through the sights of the compass. 
	
	
	

	6. 
	The squad leader directs the ammunition man to a position himself 25 meters forward of the baseplate stake on the mounting azimuth. 
	
	
	

	7. 
	The ammunition man responds to the squad leader's hand and arm signals by moving the direction stake accordingly.
	
	
	

	8. 
	The squad leader directs the ammunition man to set in the direction stake using hand and arm signals.
	
	
	

	9. 
	Gunner mounts the mortar on the baseplate stake.
	
	
	

	10. 
	The gunner lays the mortar on the direction stake.
	
	
	

	11. 
	The gunner calls “Gun Up”.
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TERMINAL LEARNING OBJECTIVES 

1.  Given a SL-3 complete, M224 60mm mortar, direction stake, and a baseplate stake, as a mortar squad, mount a M224 60mm mortar by preparing the gun for action within 90 seconds and within 2 mils of the bottom left edge of the direction stake.  (41TR.04.04)

2.  Given a mounted, SL-3 complete, M224 60mm mortar, performs prefire safety checks for a M224 60mm mortar in conventional mode in accordance with FM 23-90.  (41TR.01.03)

ENABLING LEARNING OBJECTIVES

1.  Given a M7 baseplate and a baseplate stake, position the baseplate by emplacing it against the baseplate stake at the eleven o’clock position. (41TR.04.04a)

2.  Given a SL-3 complete M224 60mm mortar with the baseplate positioned on a baseplate stake, assemble the mortar in accordance with FM 23-90. (41TR.04.04b)

3.  Given an assembled, SL-3 complete, M224 60mm mortar and a direction stake, perform the five steps of crew drill in accordance with FM 23-90. (41TR.04.04c)

4.  Given a SL-3 complete, M224 60mm mortar, perform premount checks in accordance with FM 23-90.  (41TR.01.03a)  

5.  Given a list of choices, identify prefire safety checks in accordance with FM 23-90.  (41TR.01.03b)
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1.  OPERATION  

    a.  Safe operation of the 60mm mortar requires that training include drill practice for safe manipulation and effective employment.  Crew training achieves the speed, precision, and teamwork needed to deliver responsive and effective fire on target.

    b.  Before the mortar is mounted, the squad must perform pre-mount checks to include the following:

        (1) The gunner performs the pre-mount checks on the barrel so that:

            (a) The barrel is clean both inside and outside.

            (b) The spherical projection is clean.

            (c) The selector switch is on drop-fire mode.

        (2) The assistant gunner performs the pre-mount checks on the mount so that:

            (a) The spreader cable is fixed to both legs and taut.

            (b) The clearance on the left leg above the adjusting nut is four fingers in width.

            (c) The coarse leveling nut is hand tight.

            (d) The traversing bearing is centered.

        (3) The ammunition bearer is responsible for the pre-mount checks on the baseplate ensuring that:

            (a) The locking cap moves freely and as a light coat of oil.

            (b) The ribs and braces are checked for brakes and dents, and the inner ring is secured to the outer ring.

        (4) When all pieces of equipment are checked, the gunner notifies the section leader by announcing, "GUN AND EQUIPMENT, All correct."

            (a) Once all gunners reported “ ALL CORRECT”, the next command to be given is, "To Your DIRECT Front, Action".  This command is not repeated.

2.  MOUNTING THE MORTAR. The squad leader picks up and places the sight case and two aiming posts at the exact position where the mortar is to be mounted.

    a.  The ammunition bearer places the outer edge of the baseplate against the baseplate stake.  He then rotates the socket cap so that the open end points in the direction of fire.

        (1) The assistant gunner picks up the bipod with his left hand on the traversing hand crank and his right hand on the dovetail slot.  He moves forward on the baseplate about 2 feet and faces the baseplate on the line with the left edge (assistant gunner’s viewpoint) of the baseplate.  Dropping down on one knee in front of the bipod, the assistant gunner supports the bipod with his left hand on the gear case.  He then detaches the hooks and unwraps the cable assembly.  The assistant gunner places his left on the midsection of the traversing and his right hand on the mechanical leg, and he extends the bipod legs the length of the cable assembly.  He then aligns the center of the bipod assembly with the center of the baseplate.  He ensures that the elevation guide barrel is vertical and the locking nut is hand tight.  The assistant gunner moves to the mechanical leg side and supports the bipod with his left hand on the shock absorber.  He unscrews the collar-locking knob to open the collar.

        (2) The gunner picks up the barrel and inserts the spherical projection of the cannon into the socket.  He rotates the barrel 90 degrees to lock it to the baseplate.  If performed properly, the carrying handle is on the upper side of the barrel, facing skyward.

        (3) The assistant gunner pushes down on the shock absorber and raises the collar assembly.  The gunner lowers the barrel and places the lower saddle on the lower part of the collar.  The gunner closes the upper part of the collar over the barrel.  He rotates the collar-locking knob to its original position and turns it clock-wise two turns.  Then the assistant gunner tightens the collar-locking knob and cranks the elevation hand crank up 15 to 17 turns.

        (4) The gunner takes the sight out of the case and sets a deflection of 3200 mils and an elevation of 1100 mils.  He mounts the sight to the mortar by pushing the lock latch on the sight away from the sight body.  He slides the dovetail on the sight into the dovetail slot on the bipod until firmly seated and releases the latch.  He should tap up on the bottom of the sight to ensure proper seating.

        (5) The gunner then takes a seated or kneeling position to the left of the weapon system and looks into the sight.

        (4) The assistant gunner moves to a position immediately to the rear of the baseplate and talks the gunner through the five steps of crew drill.

They are: 

            (a) Move Bipods

            (b) Rough Level

            (c) Level Elevation

            (d) Level Cross Level

            (e) Traverse half way and Minor Adjust

3.  MOVE BIPODS
    a.  The gunner places his right hand on the right leg assembly, palm up, and his left hand below the course cross level nut, palm inboard.  The gunner looks into the sight and picks up the bipod and moves it to the left or right until the vertical hairline of the M64A1 sight is touching the bottom left edge of the direction stake.

4.  ROUGH LEVEL     

    a.  The gunner moves his right hand from the right leg assembly to the collar-locking knob. He then looks at the cross level vial and shifts the left leg assembly in or out, pivoting at the end of the spread cable. This is done until the level bubble in the cross level vial is floating.

5.  LEVEL ELEVATION
a. The gunner looks at the elevation vial and turns the elevation mechanism with his left hand. If the bubble is forward the elevation should be depressed. 

6.  LEVEL CROSS LEVEL 

a. The gunner looks at the cross level vial and places his left hand on the cross level nut (minor adjust) and removes any cant from the cannon. If the cross level bubble is away from the gunner, the gunner turns his knuckles away from him. 

7.  TRAVERSE HALF WAY TO THE POST AND MINOR ADJUST THE CROSS LEVEL

    a.  The gunner looks in the sight. If he is 20 mils or less from the bottom left edge of the stake he may traverse half the distance to the stake. An example of this is: The vertical hairline of the reticle pattern is sixteen mils from the bottom left edge of the stake. The gunner should turn the traversing hand wheel until the vertical hairline is eight mils from the stake. The gunner would then look at the cross level vial and level the bubble with his left hand.

    b.  This process of traversing half the distance and leveling the cross level vial is continued until the vertical hairline is within two mils of the bottom left edge of the stake. 

    c.  If the gunner looks into the sight and the vertical hairline is not within twenty mils of the bottom left edge of the stake, he must start the five steps of crew drill over.

    d.  The gunner must assure that both bubbles on the M64A1 sight are level. And the vertical hairline is within two mils of the bottom left edge of the stake. Once this is accomplished the gunner will sound off “GUN_#___UP.”   

    e.  The ammunition bearer should close the sight box to prevent loss/damage to the sight components prior to the gunner calling his gun up. 

8.  SAFETY CHECKS 

    a.  Checking for mask and overhead clearance.  This is the process of assuring that the projectile will not impact any obstructions prior to completing the intended trajectory.  Mask is any object that you would have to fire over, for example trees, buildings, fences or other obstructions from the ground up.  Overhead is any object that you would have to fire under, for example branches of trees that are around your position, camouflage netting, and over-hangs of buildings or breezeways. 

    b.  Mask is checked first by just looking around.  If there is no obstruction, mask is clear.  If there are obstructions “CHECK”! Don’t assume your projectile will clear it.

    c.  Level the mortar with an elevation setting of 0800.  Look up the length of the cannon, from breach to muzzle, along the bottom side of the cannon.  If you see the mask obstruction elevate the cannon until your line of sight clears the obstruction.  Then level the elevation bubble by turning the elevation control knob.  Once the elevation bubble is level report the elevation to the Fire Direction Center (FDC).  This is your mask elevation. You will not fire elevations below this elevation.

    d.  Overhead is checked first by looking up.  If there is no obstruction, overhead is clear.  If there are obstructions “CHECK”! Don’t assume your projectile will clear it. 

    e.  Level the mortar with an elevation setting of 1500.  Look up the length of the cannon, from breach to muzzle, along the topside of the cannon. If you see the overhead obstruction depress the cannon until your line of sight clears the obstruction.  Then level the elevation bubble by turning the elevation control knob.  Once the elevation bubble is level report the elevation to the Fire Direction Center (FDC).  This is your overhead elevation.  You will not fire elevations above this elevation. 

9.  DEFILADE POSITION.  The most preferred way to employ this weapon is from a defilade position.  So mask will almost always be a concern.  If the mission of the section cannot be accomplished because of mask or overhead obstructions, the section will relocate to a better position or move the gun. Selecting a position at night does not relieve the gunner of the responsibility to check for clearance. 

    a.  The majority of the safety checks will be accomplished during mount, they are: 

        (1) Mask and overhead clearance.

        (2) Open end of the locking cap is facing the direction of fire.

        (3) Spherical projection is properly seated and locked into the locking cap.

        (4) The carrying handle is straight up and to the rear.

        (5) The selector switch is on “D” for drop fire.

        (6) The bipod is connected to the lower saddle of the barrel. 

        (7) The collar-locking knob is hand or wrist tight.


  (8) The coarse leveling nut is hand or wrist tight.


     (9) The M64A1 sight unit is fully seated and locked into the sight unit dovetail.

      (10) Spread cable is taunt.
      

REFERENCES: 

FM 23-90 Mortars; pages 3-7 through 3-9.

EXAM ID: MM1305P  

EXAM TITLE: Mount and Prefire Safety Check for a M224 60mm Mortar Performance Examination

TLO/ELO: 41TR.04.04

STUDENT INSTRUCTIONS:

1. You are a mortar squad and must mount your M224 60mm mortar.                   

2. There is no time limit for this task. 

3. To achieve mastery, the mortar squad must perform each of the performance steps correctly. 

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	All crew members inspect the mortar components.
	
	
	

	2. 
	 The ammunition man places the baseplate against the baseplate stake at approximately 11 o'clock with the open end of the locking cap facing the direction of fire.                                 
	
	
	

	3. 
	The assistant gunner opens the bipod legs, centers the elevation tube, and locks down the plain wing nut.                          
	
	
	

	4. 
	The assistant gunner places the bipods proximately 2 feet in front of the baseplate with the shock absorbers facing the baseplate.
	
	
	

	5. 
	The assistant gunner pushes down on the shock absorbers and raises the collar assembly and open the collar.                          
	
	
	

	6. 
	The gunner places the basecap in the locking cap and rotates the carrying handle up, locking the barrel to the baseplate.          
	
	
	

	7. 
	The gunner places the collar clamp in the lower saddle of the cannon.                                                           
	
	
	

	8. 
	The gunner closes the upper half of the collar clamp and starts tightening the collar-locking knob.                               
	
	
	

	9. 
	The gunner removes the sight unit from the sight case and checks the sight data. The deflection is placed on 3200 and the elevation on 1100. Close sight case.                                        
	
	
	

	10. 
	The ammunition man assures the collar locking knob is tightened before the gunner returns with the sight.                         
	
	
	

	11. 
	The assistant gunner runs the elevation up approximately 8 inches. 
	
	
	

	12. 
	The gunner places the sight unit dovetail in the dovetail slot.    
	
	
	

	13. 
	The gunner looks through the sight and moves the bipods until the vertical hairline of the M64A1 sight is on or near the direction stake.
	
	
	

	14. 
	The gunner rough levels the mortar by manipulating the left leg assembly.                                                         
	
	
	

	15. 
	The gunner levels the elevation bubble by turning the elevation hand crank until the elevation bubble on the M64A1 sight is level.
	
	
	

	16. 
	The gunner re-levels the cross level by manipulating the fine cross level mechanism.  
	
	
	

	17. 
	If the gunner's vertical line in the sight is within 20 mils of the post the gunner traverses half the distance to the stake and minor adjusts.                                                    
	
	
	

	18. 
	If the gunner's vertical line in the sight is in excess of 20 mils the gunner must repeat steps 135-16.                              
	
	
	

	19. 
	The gunner continues step 17 until the vertical line is within 2 mils of the stake and both bubbles on the sight are level.
	
	
	

	20. 
	The gunner announces "Gun  up". Within a time limit of 90 sec.                                    
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 TERMINAL LEARNING OBJECTIVES:
1. Given a mounted SL-3 complete mortar and a fire command requiring a small deflection and/or elevation change, manipulate the mortar for a small deflection and/or elevation change, by preparing the mortar to fire the mission within 35 seconds. (41TR.03.02)

2. [image: image57.png]


Given a mounted SL-3 complete mortar and a fire command requiring a large deflection and/or elevation change, manipulate the mortar for a large deflection and elevation change by preparing the mortar to fire the mission within 60 seconds. (41TR.03.03)

1.  FIRE COMMANDS. Fire commands are the technical instructions issued to mortar crews.  These instructions enable the gun crews to engage various targets.  There are two types of fire commands.  They have common factors but different functions.

a. Initial Fire Command. An initial fire command is used to start a fire mission; it contains all the technical information for the gun crew to lay the mortar on the target area.  There are eight elements of a fire command, only pertinent information is issued in the fire command.

        (1)  Mortars to follow.  This element has two functions; it alerts the crews to an incoming mission and tells the crews which squads will respond to the commands.

        (2)  Shell and fuze.  This element indicates what ammunition and fuze setting to prepare.

        (3)  Mortars to fire.  This element designates the specific mortar(s) to fire. If the “Mortars to fire” element is the same as the “Mortars to follow” this element is omitted.

        (4)  Method of fire.  In this element, the mortar(s) designated to fire in the preceding element is told how many rounds to fire, how to engage the target, and any special control desired.  Also included are the number and type of ammunition to be used in the fire-for-effect phase.

        (5)  Volley fire.  A volley can be fired by one or more mortars. The command for volley fire is: “____ rounds” (the number of rounds).

        (6) Interval fire.  A volley may also be fired with an interval between each round. The command would be similar to this: “5 ROUNDS ___ SECOND INTERVAL”(THE TIME BETWEEN ROUNDS).

        (7) At my command.  This is considered a controlling element. “AT MY COMMAND” is issued when the Platoon Sergeant/Section Leader desires to control the firing.  The response to “AT MY COMMAND” is “at your command”. In the absence of a controlling element it is generally understood that the squad may fire when the gun is up. 

        (8) Manipulation fires (Traversing or Searching).  These types of commands are used to cover targets in width and depth.  There will be a separate lesson on Manipulation fires.

        (9) Deflection.  This element gives the exact deflection setting to be placed on the mortar sight.  It is always announced in four digits, the first two digits are applied to the course deflection scale and the second two digits are applied to the fine deflection scale.  Deflection changes cause the sight telescope to move left or right, and result in the impact of the round moving left or right.  The command is always preceded by the word deflection. For example, “DEFLECTION, 3250. 

        (10) Charge.  This element gives the charge consistent with elevation and range as determined from the firing tables.  This element indicates to the crew the number of propellant charges to remain on the round.

        (11) Time.  This element tells the ammunition bearer the exact time setting to set on the fuze.  If the Shell and fuze element of the fire command does not call for a fuze, which requires a time setting, this element is omitted.  The FDC may issue a fire command that requires the ammunition bearer to set a fuze accurately.  For example, “ TIME, TWO THREE.” (23 SECONDS).

        (12) Elevation.  This element serves two purposes: first it gives the exact elevation setting that is to be placed on the sight; second it serves as the command to fire.  In the absence of a control measure in the “Method of fire” element, the “Mortar to fire” crew may begin firing when their gun is level on the correct sight picture. Elevation is always given in four digits, the first two digits are applied to the course elevation scale and the second two digits are applied to the fine elevation scale.  Elevation changes cause the sight to rotate up or down on the elevation mechanism. Elevation in conjunction with charge, cause the impact of the round on the target to fall farther or closer to the mortar position.  The rule of thumb is, higher elevation equals shorter range.  Elevation is always given in the fire command. And it is always given last.

    b.  Subsequent Fire Commands.  Subsequent fire commands are issued to change firing data or cease firing.  Subsequent fire commands only contain data that is changed from the initial fire command, with exception of the elevation, which is always issued in the command.  This command should be issued brief and clear, and should contain only the necessary data to accomplish the mission.

2.  RESTATING OR CORRECTING FIRE COMMANDS
    a.  If any member of the crew does not understand any element of the fire command he may request that the element be restated by saying “Say again _________”, followed by the element he didn’t understand (deflection, elevation, time).  If the command was an initial fire command the misunderstanding is corrected when the restated element is prefaced with “I SAY AGAIN DEFLECTION TWO NINE FOUR ZERO.” 

    b.  In a subsequent fire command any squad member may request clarification in the same fashion as above.  The reply would be “THE COMMAND WAS ____________. (deflection, charge, elevation) 

    c.  If a subsequent command is issued incorrectly, the Marine issuing the command will correct it by saying “CORRECTION…” followed by the entire subsequent fire command.  The term “Correction” cancels the entire command. 

    d.  To limit errors in transmission all crewmen will echo each element back as it is received.      

3.  SMALL DEFLECTION AND ELEVATION CHANGES.  With the mortar mounted and the sight installed, the sight is laid on the two aiming posts (the far post is placed out 100 meters or as far as terrain allows up to 100 meters and the near post is 50 meters, or half the distance to the far post) with a referred deflection of 2800 mils and an elevation of 1100 mils.  The traverse is within two turns of center and both bubbles are level.  The vertical hairline of the sight is on the left edge of the posts and they are aligned.

    a.  The gunner will receive a deflection change of less than 60 mils and places the new deflection on the sight. He then looks into the sight and begins to traverse half the distance to the posts and levels the cross level. He will continue this process until he receives the elevation.

    b.  When the gunner hears the command “elevation” he will stop traversing and place his right hand on the elevation control knob and look at the elevation scales (course and fine). 

    c.  The gunner will receive an elevation change of less than 100 mils and place the new elevation on the sight. He then levels the elevation vial by turning the elevation hand crank and watching the elevation vial.

    d.  When the elevation bubble is level, the gunner will re-level the cross level, look into the sight and continue to traverse and cross level until the vertical hairline is within two mils of the left edge of the stake. 

    e.  The gunner will then check both bubbles. If the bubbles are level and the sight picture is correct, He will report “GUN #____ UP.” 

4.  LARGE DEFLECTION AND ELEVATION CHANGES.  Deflection changes 61 mils or greater are large deflection changes. Elevation changes 101 mils or greater are large elevation changes.  The gunner will check to assure he has four fingers of minor adjust and the traverse is centered before beginning the procedure for large deflection and elevation changes.

    a.  The gunner will be given deflection and elevation change in the form of a fire command causing the gunner to shift the cannon 150-200 mils and an elevation change between 100 and 200 mils.

    b.  As soon as the gunner hears the deflection he will echo it back then place the new deflection on the sight and look into the sight and move the bipods until the vertical hairline is lined up on the aiming posts.  The gunner should attempt to complete crew drill steps one and two before the elevation command is given.

    c.  If the gunner moves the bipods and rough levels before he receives the elevation he may skip step three (level elevation) and continue on to step four (level cross level) and five (traverse half the distance to the post and level cross level).

    d.  When the gunner receives the command “ELEVATION”, he will echo the command back then place the new elevation on the sight and look at the elevation vial while manipulating the elevation hand crank until the elevation bubble is level.

    e.  If the gunner has not performed step two (rough level) prior to receiving the elevation, he will place the new elevation on the sight and rough level before leveling the elevation.

    f.  After leveling the elevation bubble, the gunner will proceed to relevel the cross level, then check his sight picture.

    g.  If the vertical hairline is within 20 mils of the correct sight picture the gunner may traverse half the distance to the correct sight picture and level cross level. This process will be repeated until the correct sight picture is achieved.

    h.  If the vertical hairline is not within 20 mils of the correct sight picture the gunner must start the five steps over from step one.

    i.  When the gunner has checked to assure that both bubbles are level and the vertical hairline is within two mils of the correct sight picture. The gunner will report “ GUN #__ UP”.

    j.  The traverse will be within two turns of center when done properly. (This is why you are required to move the bipods if your vertical hairline is more than 20 mils from a correct sight picture.

5.  SIGHT PICTURES.  There are two types of sight pictures that are acceptable. Both sight pictures are correct and accurate.

a.  Aligned sight picture. An aligned sight picture is attained when looking through the sight and the near aiming post covers the far aiming post. This occurs because the line of sight is on or near the original azimuth of lay. This is illustrated in diagram 1.
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DIAGRAM 1 (aligned)

    b.  Compensated sight picture.  A compensated sight picture is attained when looking through the sight and the near aiming post does not align with the far aiming post.  This occurs because the line of sight has moved far enough away from the azimuth of lay to change the perspective that you are looking at the posts from.  The method for laying in with a compensated sight picture is the same as for an aligned, however the sight picture is different.  To correct for the separation between the posts the gunner would use the bottom left edge of the far aiming post as his reference point.  If the far post is to the left of the near post, the vertical line is placed on the left also. The far post is centered between the near post and the vertical line of the reticle pattern.

        (1) Compensated right is the sight picture that occurs when the far aiming post is to the right of the near post. The distance between each post and the vertical hairline is equidistant (the same distance between the posts and the line). Compensated right is illustrated in diagram 2.

        (2) Compensated left is the sight picture that occurs when the far aiming post is to the left of the near post. The distance between each post and the vertical hairline is equidistant (the same distance between the posts and the line). Compensated left is illustrated in diagram 3. 
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DIAGRAM 2 (COMPENSATED RIGHT)                 DIAGRAM 3 (COMPENSATED LEFT)

        (4) If a compensated sight picture occurs while on the Azimuth of lay (Direction of Fire). The base plate has shifted or the posts were not placed in correctly. This may be corrected by performing refer and realignment of the posts. You will learn how to do this in a later lesson.

REFERENCES: 

FM 23-90 Mortars, page 3-9.

EXAM ID: MM1306P

EXAM TITLE: M224 60mm Mortar Small Deflection and Elevation Change Performance Examination.

TLO/ELO: 41TR.03.02

STUDENT INSTRUCTIONS:

1. You are an infantry mortarman and must perform a small deflection and elevation change for a mortar. 

2. The squad must perform the small deflection and elevation change within 35 seconds. 

3. To achieve mastery, you must perform each of the performance steps correctly and within the allotted time.                                                     

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Receive the fire command and echo the fire command. 
	
	
	

	2. 
	Place the deflection on the sight.
	
	
	

	3. 
	Place the elevation on the sight.
	
	
	

	4. 
	Level the elevation bubble. 
	
	
	

	5. 
	Level the cross level bubble.
	
	
	

	6. 
	Traverse half way to the posts. 
	
	
	

	7. 
	Re-level the cross level bubble.
	
	
	

	8. 
	Perform steps six and seven until the vertical hairline is within two mils of the correct sight picture. 
	
	
	

	9. 
	Check both bubbles and re-level.
	
	
	

	10. 
	Announce "Gun up".
	
	
	


EXAM ID: MM1307P

EXAM TITLE: M224 60mm Mortar Large Deflection and Elevation Change Performance Examination

TLO/ELO: 41TR.03.03

STUDENT INSTRUCTIONS:                             

1.  You are an infantry mortarman and must perform a large deflection and elevation change for a mortar.

2.  The squad must perform the small deflection and elevation change within 35 seconds.

3.  To achieve mastery, you must perform each of the performance steps correctly and within the allotted time.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Receive the fire command and echo the fire command.
	
	
	

	2. 
	Place the deflection on the sight.
	
	
	

	3. 
	Place the elevation on the sight.
	
	
	

	4. 
	Move the bipod until the vertical line is on the correct sight picture.
	
	
	

	5. 
	Rough level the mortar.
	
	
	

	6. 
	Level the elevation bubble.
	
	
	

	7. 
	Cross level the mortar.
	
	
	

	8. 
	Ensure the sight picture is within twenty mils of the correct sight picture. If greater than 20 mils, repeat steps 4 through 8.
	
	
	

	9. 
	If necessary traverse half way to the posts.
	
	
	

	10. 
	Re-level the cross level.
	
	
	

	11. 
	Perform steps 8 and 9 until the vertical hairline is within two mils of the correct sight picture.
	
	
	

	12. 
	Check both bubbles and re-level if necessary.
	
	
	

	13. 
	Announce "Gun up".
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TERMINAL LEARNING OBJECTIVE  

1. Given a mounted, SL-3 complete mortar and a subsequent fire command, as a mortar squad, refer the sight and realign the aiming posts by preparing the mortar to continue firing the mission within 75 seconds. (41TR.04.10)
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1.  PURPOSE FOR REFERING THE SIGHT AND REALIGNING THE POST

    a.  The mortar section is most effective when firing if all the guns fire at the same time, on the same sight data. This would normally result in all the rounds traveling down range parallel to each other, and impacting the ground in the same formation as the guns are positioned. The pattern the impacts make on the ground is called the “Sheaf”. If one or more guns fire out of sheaf (not in the correct pattern on the ground), the forward observer will request a section left or right fire mission in order to determine which gun was firing out of sheaf. A section right for instance means that gun 3 would fire first, then gun 2, and finally one.  This allows the FO to identify which gun’s impact he is observing. Once the FO determines which gun is out of sheaf, then that gun will be adjusted to bring the impact of the round to the desired location. Some of the reasons for firing out of sheaf are:

        (1) Shifting of the baseplate.

        (2) Improper lay of the gun.

(3) The weapon was improperly bore sighted, or not bore sighted.

(4) A different compass was used to lay in each gun.

(5) Poor lay with M2 aiming circle

        (6) Improper data on sight does not mean you have to refer and realign.  

        (7) Referring the sight and realigning aiming posts ensure that all mortars are on the same data. Having only one set of data to prepare decreases the workload on the FDC and increases speed and proficiency.

2.  REFER AND REALIGN
    a.  After the sheaf is reestablished the FDC will issue the command (only to the guns that were out of sheaf) “GUN ____ REFER DEFLECTION ____, the refer deflection is the same deflection as the guns that are in sheaf. The gunner responds to the command by referring the sight deflection to match the deflection given in the command and looking in the sight. He does not manipulate the mortar.

    b.  The FDC would then command. “REALIGN AIMING POSTS”. The word “post” acts as a command to the ammunition man to move out on the double to realign the aiming post.  He knocks down the near aiming post and proceeds to the far aiming post.  Following the arm-and-hand signals of the gunner (who is looking through the sight unit), he moves the far aiming post so that the gunner obtains an aligned sight picture. On the gunners command, the ammunition man will run in towards the near post and respond to the gunners hand and arm signals by moving the post as directed until the gunner indicates to drive the post into the deck.   
        (1) The entire command will be issued as one element. Below is an example of the command to refer and realign.

            (a)  “GUN THREE REFER DEFLECTION 2750, REALIGN AIMING POSTS.”

        (2) When the gunner drives the near post into the deck, the gunner checks to assure the post is properly positioned then calls the ammunition man in (via hand and arm signals). 

        (3) The ammunition man is in a position to see the front of the bipod. If the traversing bearing is not centered, the ammo man will command the gunner “CENTER TRAVERSE, MOVE BIPOD). The ammunition man will issue this command while forward of the gun.

        (4) The gunner will center the traverse and check for four fingers of minor adjust. 

        (5) The gunner will relay the mortar on the aiming posts. The posts will be aligned. However they do not have to be straight up and down. 


        (6) The assistant gunner will assist the gunner in whatever capacity necessary to relay the mortar on the posts.  

        (7) When the gunner has re-laid the mortar on the posts and checked the bubbles he will announce “Gun Up”.

REFERENCES:

FM 23-90 Mortars; pages 4-13 through 4-14.

EXAM ID: MM1308P

EXAM TITLE: Refer and Realign a M224 60mm Mortar Performance Examination

TLO/ELO: 41TR.04.10 

STUDENT INSTRUCTIONS:

1.  You are a mortar squad and must refer the sight and realign the aiming post for a mortar. 

2.  The mortar squad must refer the sight and realign the aiming posts in 75 seconds. 

3.  To achieve mastery, the mortar squad must perform each of the performance steps correctly and prepare the mortar to continue firing the mission within 75 seconds.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The mortar squad receives the command "referred deflection, realign aiming posts." 
	
	
	

	2. 
	The gunner places the referred deflection on the sight unit and looks in the sight without manipulating the mortar.
	
	
	

	3. 
	On command "POSTS", the ammunition man moves out on the double to realign the posts.
	
	
	

	4. 
	The ammunition man knocks down the near post and proceed to the far post and responds to the gunner's hand and arm signals. 
	
	
	

	5. 
	On command of the gunner, the ammunition man moves to the near post and places it in using the same procedure.
	
	
	

	6. 
	When the gunner calls the ammunition man in, the ammunition man directs the gunner to "center traverse and move bipods" if the gun is out of center traverse.
	
	
	

	7. 
	The gunner centers the traverse and relay on the posts. 
	
	
	

	8. 
	The gunner announces "gun up".
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	LEARNING OBJECTIVES FOR THIS LESSON


TERMINAL LEARNING OBJECTIVE

1. Given a mounted, SL3 complete M224 60mm Mortar and an M115 boresight, boresight an M224 60mm mortar using the sight box method by achieving a zero mil tolerance for deflection and elevation within 5 minutes. (41TR.01.02)

ENABLING LEARNING OBJECTIVES

1. Given a list of choices, identify the characteristics of an M115 boresight in accordance with TM 08206A-10/1A. (41TR.01.02a)

2. Given a list of choices and a diagram of an M115 boresight, identify the nomenclature of an M115 boresight in accordance with TM 08206A-10/1A. (41TR.01.02b)

3. Given a mounted, SL-3 complete M224 60mm mortar and an M115 boresight mount the boresight to an M224 60mm mortar in accordance with TM 08206A-10/1A. (41TR.01.02c)

	STUDENT INFORMATION


1. BORESIGHT M115  

a. The M115 Boresight.  The M115 Boresight detects deflection and elevation errors in the sight.  The boresight has three plungers that keep it in place when mounted in the muzzle of the barrel.  The telescope has the same field of view and magnification as the M64A1 sight unit. The elevation bubble levels only at 0800 mils.

b. Second Cross-level Bubble.  A second cross-level bubble is used as a self check of the M115. After leveling and cross leveling, the M115 can be rotated 180 degrees in the muzzle until the second cross-level bubble is centered.  The image of the boresight target should not vary in deflection. A large deviation indicates misalignment between the cross-level bubble and lenses.

c. The components of the M115 boresight are:

(1) The body.

(a) The boresight has three plungers that hold it in place when mounted over the muzzle of the barrel.

(2) The telescope.

(3) Leveling bubbles. (Two for cross leveling and one for elevation).

d. Tabulated Data.  The tabulated data of the M115 boresight are as follows:

(1) Weight: 



5 ounces

(2) Field of view: 

17 degrees

(3) Magnification: 

1.5 power

2. PREPARING THE M224 60MM MORTAR FOR BORESIGHTING  

a. Mount the mortar with the collar assembly in the upper saddle. This will allow you to attain the necessary elevation.

b. Assure that you have a clear line of sight of at least ten meters. Place the M64A1 sight unit into position in the sight unit dovetail slot.

c. Referring the M64A1, place a deflection of 3200 mils and an elevation of 0800 mils on the scales.  

(1) A deflection of 3200 should bring the sight and the barrel parallel to one another.

(2) An elevation of 0800 should place a 45 degrees angle on the barrel. This is the same elevation that is calibrated for the boresight elevation bubble.

d. Install the boresight on the mortar barrel by centering the boresight over the muzzle.  Press down until the plungers are locked over the reinforced lip of the barrel. Do not apply excessive force to the boresight when attempting to place it over the muzzle.

3. BORESIGHTING PROCEDURES/SIGHT BOX/DISTANT AIMING POINT METHOD. The sight box method is the most preferred method for boresighting the M224 60mm Mortar.  

a. Level the cross-level and elevation bubbles on the M64A1 sight. 

(1) Rough level by manipulating the left leg assembly and watching the cross level bubble on the sight.

(2) Level the elevation bubble on the sight by turning the elevation hand crank and watching the elevation bubble on the sight.

(3) Level the cross level bubble by turning the cross leveling nut (minor adjust).

(4) Check both bubbles on the sight for level before proceeding. If they aren’t level, level them. 

b. Center the cross level vial by rotating the boresight slightly around the outside diameter of the mortar barrel.  Slight movements are made by lightly tapping the boresight body. 

(1) Look down at the cross level bubble on the sight if it is knocked out of level, relevel it before leveling the cross level on the boresight.

c. Elevate the mortar by turning the elevation hand crank while looking at the elevation bubble on the boresight. When the boresight elevation level vial is centered the mortar is set at 0800 mils (45 degrees) elevation.

d. Using the elevation control knob, elevate or lower the sight unit until the elevation bubble is centered.

(1) If necessary, cross level the sight unit. The cross level on the boresight should level with the sight unit cross-level. 

(2) All bubbles should be level.

e. The reading on the coarse elevation scale of the sight unit should be 08 mils and the reading on the elevation fine scale should be 0.  If adjustment is necessary, proceed as indicated below.

(1) Turn the elevation-locking knob to lock the elevation down. Loosen the two screws that secure the course elevation scale and slip the scale until the 0800-mil mark on the scale coincides with the reference mark on the housing.  Tighten the two screws to secure the scales. (The armory may require this procedure to be done by them.)

(2) Loosen the two screws on the elevation control knob and slip the elevation fine scale until the 0 mark on the fine scale coincides with the reference mark on the housing.  Tighten the two screws to secure the fine scale.

f. Check all level vials. Level them if necessary.

g. Check again to ensure that the sight setting reads 3200 deflection.

h. Call the ammo man up to place the sight box 10 meters forward of the gun. The black circle on the sight box will be facing the gun.

i. Look into the boresight and use hand and arm signals to direct the ammo man.

(1) The ammo man will respond to the hand and arm signals by adjusting the sight box left or right until the right edge of the circle is aligned to the sighting line in the boresight. The line in the boresight appears as an opaque white line. This line is commonly referred to as a “ghost line”. The boresight sighting line will touch the right edge of the aiming point (the black circle) as illustrated in figure 1.

(2) Call the ammo man back in by reeling your hands in front of your chest.

j. Refer your vertical crosshair on your M64A1 sight to the left edge of the circle. The vertical hairline of the M64A1 sight will touch the left edge of the aiming point as illustrated in figure 2.

k. The course deflection index arrow should align to the “32” on the course deflection scale. If it does not align, the course deflection scale will be slipped. 

(1) Lock the deflection down by turning the deflection-locking knob.

(2) Press down on the course deflection scale.

(3) Rotate the course deflection scale left or right until the “32” line is aligned to the course deflection index arrow.

l. Loosen the two screws on the deflection control knob. Slip the deflection fine scale to read “0” zero. 

m. Press the scalloped rim of the deflection control knob towards the sight body.

n. While holding the scalloped rim back, index the “0” on the deflection fine scale. 

o. Align the boresight index line to the boresight index arrow_.

p. Release the scalloped rim of the deflection control knob.  

q. Check the sight picture to assure that it is still on the left edge of the circle. If it is correct, tighten the screws on the deflection control knob.

r. If the sight picture is off slightly, look through the boresight and send the ammo man back out to move the box again. An alternative way is to look through the boresight and just traverse back over to the right edge of the circle. Check all bubbles before calling your boresight complete.
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FIGURE 1





FIGURE 2

	REFERENCES


TM 08206-10/1A Operator’s Manual for Lightweight Company Mortar, 60mm M224 pages 0005 00-9 through 0005 00-18

FM 23-90 Mortars pages 2-26 thru 2-27

PERFORMANCE EXAMINATION CHECKLIST

EXAM TITLE:  Boresight a M224 60mm Mortar Performance Examination

EXAM ID:  MM1309P

TLO/ELO:  41TR.01.02

STUDENT INSTRUCTIONS:

1. You are an infantry mortarman and must boresight a M224 60mm mortar using the sight box method. 

You have 5 minutes to mount the boresight and boresight the mortar.

2. To achieve mastery, you must perform each of the performance steps correctly.  

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Mount the M115 boresight to the mortar.
	
	
	

	2. 
	Ensure the sight data reads 3200 for the deflection scale and 0800 for the elevation scale.
	
	
	

	3. 
	Level both bubbles on the M64A1 sight.
	
	
	

	4. 
	Cross-level the boresight. 
	
	
	

	5. 
	Level the elevation on the boresight.
	
	
	

	6. 
	Level the M64A1 sight for elevation by turning the elevation control knob.
	
	
	

	7. 
	Loosen the screws on the elevation control knob and slip the scale to zero mils.
	
	
	

	8. 
	Move the sight box 10 meters forward and left or right as required.
	
	
	

	9. 
	Ensure the boresight sighting line is on the right side of the circle.
	
	
	

	10. 
	Refer the vertical hairline of the M64A1 sight to the left side of the circle.
	
	
	

	11. 
	Slip the deflection fine scale to zero mils.
	
	
	

	12. 
	Loosen the screws on the deflection fine scale and align the boresight index line to the boresight index arrow.
	
	
	

	13. 
	Tighten the screws on the deflection control knob.
	
	
	

	14. 
	Ensure the 3200 on the deflection course scale is aligned to the course deflection index arrow. 
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TERMINAL LEARNING OBJECTIVES

1.  Given a mounted, SL3 complete, M224 60mm mortar, inert round of ammunition, as a mortar squad, clear a misfire for a M224 60mm mortar in conventional mode by returning the weapon into action.   (41TR.04.06)

2.  Given a mounted SL3 complete, M224 60mm mortar , inert round of ammunition, as a mortar squad, clear a misfire for a M224 60mm mortar in hand-held mode by returning the weapon into action.   (41TR.04.09)

ENABLING LEARNING OBJECTIVES    

1. Given a list of choices and a scenario, identify a mortar malfunction in accordance with FM 23-90. (41TR.04.06)
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1.  MALFUNCTIONS. All mortarmen should be aware of the following malfunctions.

    a.  Misfire.  A misfire is a complete failure of a cartridge to fire when the round is dropped into the barrel with the selector lever set on D or when trigger fired with the selector lever set on T.  

    b.  Hangfire.  Is simply the round is stuck in the barrel.

    c.  Cook-off.  A cook-off is the functioning of one or more of the explosive components of a round chambered in a hot weapon, initiated by the heat of the barrel. A cook-off may occur any time after half loading the round and the round striking the firing pin.

2.  CAUSES OF A MISFIRE.   The procedures for removing a misfire are different for handheld and conventional modes.  The propelling charge explosive train may not function for the following reasons:

    a.  Defective ignition cartridge.

    b.  Defective, damaged, or loose firing pin.

    c.  Fouled firing pin or firing pin obstructed by extraneous material.

d.  Fouled bore.

e.  Excess oil or water in the bore.

f.  Misaligned stabilizing fin assembly.

g.  Foreign matter or excess paint on round.

h.  Selector switch in wrong position.


3.  CAUSES OF A HANGFIRE 

    a.  Improper storage and handling of the ammunition.

    b.  Fouled bore.

c.  Fouled ammunition.

4.  CAUSES OF A COOK-OFF
    a.  Exceeding the max rate of fire.

    b.  Smoldering debris in the barrel.  

5.  PROCEDURES FOR CLEARING A MISFIRE  

a. Any crewmember shouts, “MISFIRE!” The entire platoon will echo, “misfire.” 

b. Gunner will brace the bipod.

c. During peacetime live-fire training, the entire section or platoon to include the ammunition bearer from the misfiring gun moves at least 50 meters to the rear of the mortar.

d. The A-gunner positions his body to the right rear of the baseplate.    If it is obvious the round has reached the bottom, the A-gunner places the selector on trigger fire and squeezes the trigger 3 times.

e. If the round fires, the mortar is re-laid and firing is continued. If time permits, swab the bore before firing is continued to remove any debris that may have caused the misfire.

f. If round does not fire, the A-gunner places selector back on “D” and kicks the cooling fins with the heel of his boot in a downward motion just above the range indicator on the carrying handle.  Care should be taken not to kick the range indicator.

g. If round still does not fire, place selector lever on “S”, and gunner and A-Gunner move back with the ammo-man and wait 60 seconds.

h. After 60 seconds is up, the gunner moves up to the left side of the gun parallel to the baseplate. And piano feel with fingertips down the outside of the barrel, from just below the reinforced lip of the barrel to the base-cap to check the cannon for heat. 

(1) If the barrel is not cool enough to handle, the gunner will join his crew 50 meters behind the gun to wait for it to cool, or he may attempt to cool the cannon by splashing water on it. If time permits “WAIT!”

i. If the cannon is cool enough to handle, the gunner locks down the data locking knobs on the sight and slowly lowers the cannon to lowest elevation and backs off one-quarter turn.

j. The gunner then removes the sight unit by pressing on latching lever and sliding the sight unit out of the dovetail slot on the bipod.

k. The gunner places the sight unit in the carrying case.

l. The gunner loosens collar knob enough to allow cannon to rotate.  Do not unlock collar knob.

m. The gunner loosens clamp and rotates cannon 90 degrees at handle. This can be accomplished by pushing the side of the carrying handle until the flat sides of the base cap are aligned to the flat sides of the locking cap.  

n. The gunner tightens the collar locking knob, and places his hands near the base cap with his palms up.  The gunner then calls his A-gunner up.

o. The A-gunner approaches the cannon in a low profile staying to the right of the gun, and takes a kneeling position to the right of the bipod.

p. The A-gunner places his left boot heal on the spread cable. He also places his right hand at six o’clock on the barrel below the reinforced lip of the cannon and his left hand at twelve o’clock on the barrel below the reinforced lip of the cannon. Never put your hands in front of the muzzle. 

q. The gunner will make eye contact with the A-gunner and ask “ Are you ready?”

        (1) If the A-gunner is ready he will respond “Ready. If not, he will respond “No.” 

        (2) The gunner will not continue until he hears the response from the A-gunner “Ready.”

r. The gunner slowly lifts the basecap out of the baseplate. Do not put your hands on the basecap when lifting and holding breech end of cannon tube. After lifting the mortar out of the baseplate, and the gunner notices the cannon at the horizontal position, he will announce "Horizontal". Never depress the basecap below a horizontal position until the round is removed. The command “HORIZONTAL” is the key for the a-gunner to slide the fleshy portion at the base of his thumb over the top of the muzzle to catch the round.

s. The A-gunner will position his hands, then sound off “READY”. T

t. The gunner sounds off “LIFTING” and lifts the breech end of cannon slowly, and listens for the sound of the round sliding out of the cannon. When the gunner or A-gunner hear the sound of the round sliding out sound off “Sliding”, and Stop lifting. 

u. The A-gunner will not move his hands until the round makes contact with his hand. When the round stops against his hand, he will remove it from the barrel sound off “I HAVE THE ROUND” and immediately attempt to replace the safety wire in the round.  


        (1) If the wire will not go into the fuze, DO NOT TRY TO FORCE IT INTO THE FUZE! The round may be armed.

(3) Armed rounds will be treated with extreme caution. They will be placed in a sand bagged misfire pit, and EOD will be notified.

v. Once the A-gunner has replaced the safety wire in the fuze, he will call the ammo-man up.

        (1) The ammo-man will take the round and inspect it to try to find the cause of the misfire. He will check the primer on the base of the fin assembly.

        (2) If the primer is dented the round will be repacked in the original shipping material, and placed in the misfire pit. An ammunition tech. will be notified for disposal. 

            (a) If the primer is not dented and there is no apparent cause for the misfire, attempt to fire the round on a neighboring gun. If the cause of the misfire can be found, misaligned fin assembly, primer missing, excess paint on the body of the round, the round will be repacked in the original packing material and placed in the misfire pit (located 50 meters away from the guns on both sides of the gunline). An ammunition tech. will be notified for disposal of the round.   

            (b) If the gun has two misfires in a row replace the barrel and notify armory personnel.

6.  RELAY THE GUN
    a.  After the misfire is cleared, the gunner will lift the breech end of the cannon and shake out any debris from the cannon.

    b.  Insert the basecap into the locking cap on the baseplate and rotate the carrying handle back up, locking the cannon to the baseplate.

d.  Tighten the collar locking knob wrist tight.

    d.  The gunner commands the A-gunner to swab the bore while he braces the bipod. 

    e.  The gunner will place the sight back on the gun.

f.  The gunner will then relay his gun on the aiming posts.

g.  Place the firing selector back on D.

7.  LODGED ROUND
    a.  If the round is firmly lodged in the cannon, the gunner may tap the side of the cannon in an attempt to dislodge the round. If tapping does not work, the gunner may lightly shake the cannon. Caution should be taken to avoid causing the A-gunner to lose his grip on the muzzle.  

    b. If the round will not slide out of the cannon. The entire barrel will be lowered to the horizontal position. The gunner will balance the cannon, and the A-gunner will place his right hand under the shock absorbers and loosen the collar locking knob with his left hand.

    c.  The A-gunner will lay the bipod back on the baseplate and stand. 

    d.  The gunner will stand, keeping the barrel horizontal with the muzzle down range.

        (1) If the nearest misfire pit is to the gunners front he will carry the barrel to it.

        (2) If the nearest misfire pit is to the A-gunners front he will take control of the cannon and carry it to the misfire pit. 

        (3) The barrel will be taken to the nearest misfire pit and placed flat on the ground. EOD will be notified for further clearance of the misfire.

8.  MISFIRE PROCEDURES - HANDHELD MODE  

    a.  If round doesn't fire, squeeze trigger a second time to confirm malfunction.

    b.  If the round doesn't fire after second trigger squeeze, any crewman shouts Misfire!
    c.  All personnel will clear the gun line except for the gunner. The gunner will not proceed until all personnel are at least 50 meters behind the gun line.  

    d.  Gunner places selector on S and lifts the cannon with his forward hand, keeping the weapon pointed down range, and strikes the base plate on the ground to dislodge around.  

    e.  If the gunner heard the round strike the bottom of the cannon this step is not necessary.

    f.  If the round slides to the bottom of the cannon, place the firing selector back on “T” and attempt to trigger fire. The round should fire.

    g.  If it does not fire place the selector on S and rest the cannon on empty ammo cases or sandbags, then join the platoon 50 meters behind the gun line and wait for 60 seconds.   

    h.  The gunner will approach the cannon in a low profile from the left rear, (DO NOT WALK DIRECTLY BEHIND THE CANNON) and sweep the cannon with his fingertips to check for heat.   

        (1) If the cannon is to hot to safely handle allow to it air cool or cool the outer surface with water until the tube can be held by bare hands.

        (2) When the cannon is cool enough to handle the gunner will call the A-gunner up. The A-gunner will approach the cannon in a low profile from the right rear (DO NOT WALK DIRECTLY BEHIND THE CANNON).

    i.  The assistant gunner places hands around muzzle and the gunner will ask ‘Are you ready?” The gunner will not proceed until the A-gunner replies “READY”. 

    j.  The gunner then lifts basecap end of cannon until it reaches horizontal. After lifting basecap end of mortar, always keep muzzle in a horizontal position until the round is removed.  Never put your hands in front of the muzzle.

    k.  As the base cap end is lifted, the round should slide out. The first crewman to hear the round sliding will sound off “SLIDING”.

    l.  The assistant gunner stops it with his thumbs and removes it from bore and sounds off “ I HAVE THE ROUND”.

    m.  Replace the safety wire and/or pin in fuze if possible.  If the safety wire can't be replaced, the fuze may be armed.  

        (1) If the wire will not go into the fuze, DO NOT TRY TO FORCE IT INTO THE FUZE! The round may be armed.

        (2) Armed rounds will be treated with extreme caution. They will be placed in a sand bagged misfire pit, and EOD will be notified.

    n.  If a round won't slide out of cannon, keep cannon in a horizontal position and stand, the cannon must remain pointed in the direction of fire. 

        (1) The A-gunner will detach the M-8 baseplate from the cannon.

        (2) If the nearest misfire pit is to the gunner’s front he will carry the barrel to it.

        (3) If the nearest misfire pit is to the A-gunner’s front he will take control of the cannon and carry it to the misfire pit.

    o.  Call the ammo-man up to inspect the round. If the primer isn't dented, attempt to fire it in a neighboring gun. 

    p. If the primer is dented repack the round in the original shipping material and taken to the nearest misfire pit.

    q.  The gunner will lift the breech end of the cannon and shake cannon to dislodge any debris. Swab tube if time permits.  Place the M-8 baseplate back on the cannon and place the fire selector back on D. 

    r.  Continue firing.

REFERENCES:

FM 23-90 Mortars; pages 3-12 through 3-17.

EXAM ID: MM1310P
EXAM TITLE: M224 60mm Mortar Misfire Procedures Performance Examination

TLO/ELO: 41TR.04.09
STUDENT INSTRUCTIONS:  

1. You are a mortar squad and must perform misfire procedures for a M224 60mm mortar in hand-held mode. 

2. There is no time limit for this task. 

3. To achieve mastery, the mortar squad must perform each of the performance steps correctly.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The first crewmember that notices the failure to fire announces, "Misfire."
	
	
	

	2. 
	When a misfire occurs all crewmen will remain with the gun. During peacetime live fire training, the section will move to a safe position 50 meters to the rear. Only the gunner and assistant gunner will remain on the gun to clear the misfire. 
	
	
	

	3. 
	The gunner maintains a grip on the cannon and carrying handle and attempt to trigger fire again.
	
	
	

	4. 
	The gunner places the firing selector on safe "S" and bounces the mortar on the ground from about 6 inches to dislodge round.
	
	
	

	5. 
	The gunner places the firing selector on trigger "T" and attempts to trigger fire twice. 
	
	
	

	6. 
	If the round fails to fire, the gunner places the firing selector on safe "S" and the assistant gunner supports the barrel with logs, sandbags, or empty ammo boxes to keep the barrel upright and stable.
	
	
	

	7. 
	The mortar squad moves back 50 meters and wait for 1 minute to allow the cannon to cool and to prevent a hang fire from injuring crewmen.
	
	
	

	8. 
	After waiting 1 minute, the gunner approaches the weapon in a low profile on the left side and sweeps the barrel with fingertips from below the reinforced lip of the cannon down to the base-cap. 
	
	
	

	9. 
	If the barrel is too hot to handle with bare hands, the gunner may cool the barrel with water, snow, or, if time allows, wait longer. Then recheck for heat.
	
	
	

	10. 
	As soon as the barrel is cool enough, the gunner calls the assistant gunner up.
	
	
	

	11. 
	The assistant gunner approaches in a low profile from the right rear of the cannon.
	
	
	

	12. 
	The assistant gunner places the right hand under the muzzle and the left hand on top of the muzzle.
	
	
	

	13. 
	The gunner lifts the base of the barrel with the M8 baseplate slowly to a horizontal position. Once the barrel is raised to horizontal it should never be lowered until the round is removed. 
	
	
	

	14. 
	The gunner checks with the assistant-gunner to see if he is ready to stop the cartridge.
	
	
	

	15. 
	The assistant gunner places the fleshy portion of the heal of the thumbs over the muzzle in preparation to stop the cartridge.
	
	
	

	16. 
	The gunner continues to slowly lifting the base of the barrel past the horizontal position while listening for the sound of the cartridge moving in the barrel.
	
	
	

	17. 
	The first crewman that hears the cartridge moving in the cannon will announce, "sliding". If the cartridge is lodged in the barrel, remove the barrel from the bipod and place the barrel in the misfire pit. Notify EOD.
	
	
	

	18. 
	The assistant gunner allows the fuse to pass between the fleshy portions of the thumbs and stops the cartridge by applying pressure on the wide portion of the cartridge.
	
	
	

	19. 
	The assistant gunner removes the cartridge from the barrel and attempts to install the safety wire. Do not attempt to force the safety wire into the fuse. If the safety wire cannot be inserted into the fuse place the cartridge in a misfire pit and notify EOD. 
	
	
	

	20. 
	The gunner inverts the barrel and shakes out any unburned increments or debris then lower the barrel and calls the ammunition man up.
	
	
	

	21. 
	The ammunition man receives the cartridge and inspects it for a dented primer or the lack of a dent in the primer. Identify the cause of the malfunction. If the primer is dented, re-pack the cartridge with all packing material and place the cartridge in the misfire pit and notify EOD. If the primer is not dented attempt to fire the cartridge on a neighboring gun.
	
	
	

	22. 
	Assistant gunner swabs the bore of the mortar.
	
	
	

	23. 
	Gunner places the firing selector back on trigger fire "T" and continue firing. 
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TERMINAL LEARNING OBJECTIVE  



(1) Given a fire command, mortar ammunition, and a fuse wrench, prepare mortar ammunition for firing by preparing the round in accordance with the fire command. (41TR. 03. 01)


b. ENABLING LEARNING OBJECTIVES

(1) Given a list of choices, identify the characteristics of a 60mm mortar round in accordance with TM 08206A-10/1A (41TR. 03. 01a)

(2) Given a list of choices and a diagram of a 60mm mortar round, identify the nomenclature of a 60mm mortar round in accordance with TM 08206A-10/1A. (41TR. 03. 01b)

      (3) Given a list of choices and a mission, select a mortar round by choosing the round most appropriate for the mission. (41TR. 03. 01c)


(4) Given a 60mm mortar round, inspect a 60mm mortar round in accordance with FM 23-90.  (41TR.03.01d)


(5) Given a 60mm mortar round, a fire command, and required tools, set a 60mm mortar round fuse in accordance with the fire command. (41TR.03.01e)


(6) Given a mortar round, a fire command, and required tools, set a 60mm mortar round charge in accordance with the fire command.  (41TR.03.01f)   
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                         FIGURE 2. M49A4

        (2) M888 Cartridge (Figure 3.) 

            (a) Type/Use:  High explosive/fragmentation and blast

            (b) Identification:  Olive drab w/yellow markings

            (c) Components:  Fuze-Point Detonating (PD), M935 Propelling Charge-M204

            (d) Max. Range:  3490 Meters

            (e) Limitations:  Cartridge cannot be fired above charge 1 in hand-held mode. Cartridge must be fired a minimum distance of 300 meters during training.
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FIGURE 3. M888

        (3) M720 Cartridge (Figure 4.)
            (a) Type/Use:  High explosive/fragmentation and blast.

            (b) Identification:  Olive drab w/yellow markings

            (c) Components:  Fuze-Multi-option, M734 Propelling Charge- 204.

            (d) Max. Range:  3490 Meters

            (e) Limitations:  Cartridge cannot be fired above charge 1 in hand-held mode. Cartridge must be fired a minimum distance of 300 meters during training.
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FIGURE 4. M720

    b.  White phosphorus (WP).  Used as a screening, signaling, casualty producing, or incendiary.

        (1) M302A1 Cartridge (Figure 5.)

            (a) Type/use:  Smoke (white phosphorus)/ screening and spotting.

            (b) Identification:  Light green with light red markings.

            (c) Components:  Fuze-PD, M527 Series Propelling Charge-M181.

            (d) Max. Range:  1630 Meters.
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            (e) Limitations:  Short rounds may occur when fired in below 0 degrees Fahrenheit temperatures. White phosphorous should always be stored nose up.







FIGURE 5. M302A1

        (2) M722 Cartridge (Figure 6.)
            (a) Type/use:  Smoke (WP)/signaling and screening.

            (b) Identification:  Light green with red markings.

            (c) Components:  Fuze-PD, M745 Propelling Charge-M204.

            (d) Max. Range:  3490 Meters.

[image: image75.png]



  FIGURE 6. M722

    c.  Illumination (ILLUM).  Used in night missions requiring illumination for assistance in observation. Illumination may also be used to mark targets or to signal friendly forces.

        (1) M83 Series Cartridge (Figure 7.)

            (a) Type/use:  Illumination/battlefield illum, and marking targets.

            (b) Identification:  White w/ black markings

            (c) Components:  Fuze-Time, M65 Series Propelling charge-M182

            (d) Max. Range:  931 Meters

            (e) Limitations:  Cartridge cannot be fired below charge 2.

            (f) Remarks:  Cartridge contains an illuminating candle/parachute assembly.  Candles provide about 250,000 candlepower illumination for at least 30 seconds.
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FIGURE 7. M83

        (2) M721 Cartridge (Figure 8.)
            (a) Type/use:  Illumination/ battlefield illum, and marking targets.

            (b) Identification:  White w/ black markings

            (c) Components:  Fuze-Mechanical Time Super quick (MTSQ): M776 Propelling charge: M204.

            (d) Max. Range:  3490 Meters

            (e) Limitations:  Cartridge cannot be fired below charge 2.

            (f) Remarks:  Cartridge provides about 325,000 candlepower illumination for at least 40 seconds.
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FIGURE 8. M721

    d.  Training Practice (TP).  Used for training in limited areas.

        (1) M69 Cartridge (Figure 9.)

            (a) Type/use:  Training

            (b) Identification:  Black, blue or bronze w/ white markings

            (c) Components:  Fuze-none Propelling charge-Ignition cartridge only.
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1. 4 
FIGURE 9. M69

            (d) Remarks:  Cartridge has an inert body and can be reused.  Replacement of the ignition cartridge is required for reuse.
        (2) M50A3 Cartridge (Figure 10.)
            (a) Type/use:  Training and practice (TP)

            (b) Identification:  Blue w/ white markings. 

            (c) Components:  Fuze-PD, M525 Series Propelling Charge-M181.

            (d) Max. Range:  1930 Meters.

            (e) Limitations:  Short rounds may occur when fired in below 0 degrees Fahrenheit temperatures.
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2. FIGURE 10. M50A3
        (3) M766 Cartridge (Figure 11.)
            (a) Type/use:  Training/Practice 

            (b) Identification:  Blue w/ white markings and a brown band.

            (c) Components: Fuze, PD, Practice, and M779.

            (d) Max. Range: 538 meters.

            (e) Remarks: A pyrotechnic charge in the fuze produces a flash, an audible sound and a cloud of smoke. The body is hollow and may be recovered for rebuilding and reuse. The range can be reduced by removing the increment plugs from the body to allow gasses to vent through the body. Cartridge contains a spotting charge.
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FIGURE 11. M766

3.  MORTAR FUZES.  The fuzes used on 60mm mortar ammunition are made to cause the fired round to function at the desired time or point.  The fuzes used with 60mm mortar ammunition are classified as point detonating, time, and multi-option.

    a.  Point Detonating Fuzes
        (1) Point Detonating, M525 and M527 (Figure 12.)

            (a) Function:  Impact

            (b) Setting:  None (super quick only)

            (c) Remarks:  Fuzes have bore-riding pins and safety wires. DO NOT FIRE THE CARTRIDGE IF YOU HEAR A BUZZING SOUND AFTER REMOVING THE SAFETY PIN! DO NOT ATTEMPT TO FORCE THE SAFETY PIN INTO THE FUZE. PLACE THE ROUND IN A MISFIRE PIT AND NOTIFY EOD.
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FIGURE 12. M525/M527 PD

        (2) Point Detonating, M935/M936 Fuzes (Figure 13.)
            (a) Function:  Impact

            (b) Settings:  Super quick or 0.05 second delay action.

            (c) Remarks:  Fuze has a safety wire.
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FIGURE 13. M935/M936 PD

        (3) Point Detonating, Practice M745 (Figure 14.)
            (a) Function:  Impact

            (b) Settings:  Dummy Multi-option, PRX/NSB/IMP/DLY.

            (c) Remarks:  Fuze has a smoke charge and a safety-packing clip. Regardless of the setting on the fuze the round will function only as an impact fuze. 
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FIGURE 14. M745 PD

    b.  Time Detonating Fuzes
        (1) Time, M65 Series Fuze. (Figure 15.)

            (a) Function:  Air burst

            (b) Setting:  None (fixed time)

            (c) Remarks:  Fuze has a time train expelling charge and safety wire.

[image: image10.png]



FIGURE 15. M65 TIME SERIES

        (2) Mechanical time superquick, M776 Fuze (Figure 16.)
            (a) Function: Airburst/Impact

            (b) Settings: 6 to 52 seconds

            (c) Remarks: Fuze has a mechanical arming/timing device, expulsion charge, and safety wire/pin. The round will function on impact if the timing device fails.   
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FIGURE 16. MTSQ M776
    d.  Multi-Option Fuze

        (1) Multi-Option, M734 Fuze. (Figure 17.)

            (a) Function:  Proximity/impact.

            (b) Setting:  Proximity, near surface burst, impact, or 0.05-second delay action.

            (c) Remarks:  Fuze can be set by hand.
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(FIGURE 17. M734)

EXAM ID:  MM1311P1

EXAM TITLE:  60mm Mortar Ammunition Performance Examination

TLO/ELO:  41TR.03.01

STUDENT INSTRUCTIONS:

1.  You are an ammunition man and have received a fire command requiring you to prepare a round of mortar ammunition. 

2.  There is no time limit for this task.  

3.  To achieve mastery, you must perform each of the performance steps correctly and prepare the round in accordance with the fire command. 

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Remove a round from the container.
	
	
	

	2. 
	Examine the round for burrs, deformities, cleanliness and serviceability.
	
	
	

	3. 
	Using a fuse wrench, set the fuse in accordance with the fire command by turning the fuse setter ring in a clockwise direction until the time scale is aligned with the index line.
	
	
	

	4. 
	Reduce the charge in accordance with the fire command by removing increments or propellants.
	
	
	

	5. 
	Remove the safety wire.
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TERMINAL LEARNING OBJECTIVE

1. Given a mounted, SL-3 complete, M224 60mm mortar, 4 rounds of mortar ammunition, and a target beyond 300 meters, as a mortar squad, engage a target with a mortar using direct lay by achieving an impact on target within the casualty radius of the round. (41TR.04.02)

ENABLING LEARNING OBJECTIVE

1. Given a firing table and a target, utilize a firing table to determine elevation in accordance with a range estimation. (41TR.04.02a) 
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1.  DIRECT LAY.  In the direct-lay method of employing a mortar, the gunner sees the target through the mortar sight.  No directional or aiming posts, FO, or FDC is used.  The firing table should be used to try to obtain a first-round hit.  If the first-round hit is not achieved, the firing table should be used to obtain a bracket.  Depending on the location of friendly troops to the target, the bracket method, modified ladder method, or creeping method of adjustment is applied.

    a.  Initial firing data.  The elevation setting and charge selected should be obtained from a firing table.  In the absence of a firing table, they can be determined through unit SOP or by other expedient techniques such as memorizing charge and elevation setting closest to the estimated target range.  Determine initial range by:

        (1) Estimating.

        (2) Using maps, photographic maps, and terrain.

        (3) Intersecting.

    b.  Place a 3200-mil deflection on the sight, and bisect on the center of the target.  With the appropriate elevation setting on the sight, center all bubbles by adjusting the lay of the barrel.  Take appropriate actions to preclude damage to the sight and with established charges, fire the first round.  Replace the sight, if needed, and observe the burst of the round.

        (1) Referring the sight.  By turning the deflection control knob, refer the vertical line of the sight reticule on the center of the burst.

        (2) Re-lay the gun in center of target, by either traversing for a small or 5 steps of crew drill for a large.  Fire the second and observe the blast.  Continue these steps until your round has effects on target.

    c.  Bracketing Method.  When the first definite range spotting is obtained, the gunner should make a range correction that is expected to result in a range spotting in the opposite direction, for example, if the first definite range spotting is SHORT, the gunner should add enough to get an OVER with the next round.  The gunner should use the following guide to determine the range change to establish a bracket.

                                     MINIMUM

                                   RANGE CHANGE

            OT DISTANCE            (ADD or DROP)

            Up to 999 meters       100 meters

            1000 to 1999 meters    200 meters

            2000 meters and over   400 meters

        (1) Once a bracket has been established, it is successively decreased by splitting it in half until it is appropriate to fire for effect.  Fire for effect is usually requested in area fire when a 50-meter bracket is split.

        (2) The gunner must use his knowledge of the terrain, knowledge gained from previous firing, general experience, and good judgment in determining the size of the initial and subsequent range changes.  For example, if the gunner adds 800 after an initial range spotting of SHORT and the second range spotting is OVER but the bursts are much closer to the adjusting point than the initial rounds, a range change of DROP 200 would be appropriate.

d.  Creeping Method of Adjustment

        (1) When a danger close mission is requested, the creeping method of adjustment is used.  

        (2) When the gunner requests an adjustment on a target that is within 400 meters of friendly troops, he adds a 200 meter safety factor to insure that the first round does not fall short.  

        (3) When the initial round is spotted, he estimates the range over in meters.  He then makes the correction for range by dropping half of the estimated overage.

        (4) Once he has given a correction of DROP FIVE ZERO (50), he continues a DROP FIVE ZERO (50) until he has either a RANGE CORRECT or TARGET or SHORT spotting.  If, during the adjustment, a round falls short of the target, the gunner continues the adjustment using the bracket method of adjustment.

REFERENCES:
FM 23-90 Mortars; pages 8-12 through 8-19.
EXAM ID:  MM1312P

EXAM TITLE:  Fire a Mortar Direct Lay Performance Examination 

TLO/ELO:  41TR.04.02a

STUDENT INSTRUCTIONS:

1. You are a mortar squad and must engage targets with a mortar direct lay.       

2. There is no time limit for this task. 

3. To achieve mastery, the mortar squad must perform each of the performance steps correctly and achieve an impact on target within the fire for effect radius of the round.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Squad leader announces the fire command. 
	
	
	

	2. 
	The squad leader estimates the range to the target. 
	
	
	

	3. 
	Using the correct firing table, the squad leader converts range estimate into elevation and charge.
	
	
	

	4. 
	The gunner places the initial deflection of 3200 on the sight. 
	
	
	

	5. 
	The gunner places the elevation on the sight. 
	
	
	

	6. 
	The gunner bisects the target.
	
	
	

	7. 
	The gunner levels the gun with the correct sight picture.
	
	
	

	8. 
	The gunner braces the bipod/mount.
	
	
	

	9. 
	The ammunition man sets the charge and fuse setting on a round in accordance with the fire command.
	
	
	

	10. 
	The assistant gunner, on command, half loads and fires the mortar.
	
	
	

	11. 
	The gunner re-levels the gun.
	
	
	

	12. 
	The gunner re-bisects the target.
	
	
	

	13. 
	The gunner refers the sight to the blast. 
	
	
	

	14. 
	The gunner traverses and minor adjusts back to the target.
	
	
	

	15. 
	The squad leader makes range corrections. 
	
	
	

	16. 
	The gunner repeats steps 5 through 15 until the impact of the round has effect on target.  
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TERMINAL LEARNING OBJECTIVE

1. Given a M225 cannon, M8 baseplate, an asbestos mitten, 4 rounds of mortar ammunition, and a target between 300 and 1300 meters, as a mortar squad, fire a M224 60mm mortar in hand-held mode by achieving an impact on target within the casualty radius of the round. (41TR.04.08)
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1.  MOUNT M224 60MM MORTAR IN HAND-HELD MODE
a. Place lower slope of M8 baseplate (1) in direction of fire.

b. Pull latch knob (2) and rotate latch (3) open.
c. Insert basecap (4) of cannon into socket of baseplate.  Close latch Make sure latch pin seats.    
[image: image13.wmf]                             
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Mounting the M225 Cannon on M8 Baseplate
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M224 60mm Mortar in Hand-Held Mode

a. Sector of Fire.  The sector of fire that the M224 60mm Mortar can cover when mounted in the hand-held mode is 0800 mils left and 0800 mils right of the center of fire for a total sector of coverage of 1600 mils. The hand-held mode offers great flexibility because it is easily manipulated towards different direction for center of fire due to ease of mounting.

b. Safety Considerations: 



(1) Firing site must have mask clearance and no overhead obstructions.

(2) Firing over the heads of unprotected troops is prohibited per    AR385-63.

(3) If a crewmember is within one meter of the muzzle, during firing, single hearing protection must be used.  

(4) When firing during training, the minimum horizontal range is 350 meters.

(5) Loading a mortar weapon with two men (alternately) can be very dangerous and could prove fatal.  Even with one-man loading, double loading can occur.  This is especially true in rapid-fire exercises.  For this reason, it is imperative that there is absolute certainty that the previous round has left the mortar tube before a new round is dropped in.

(6) In hand-held mode, place baseplate against a solid object when:

(a) Firing at ranges more than 300 meters at charge zero.

(b) Firing at ranges of more than 900 meters for charge one. 
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Supported Baseplate

3.  Ammunition
a. Maximum charge for 800 series ammunition is one.

b. M720/M888 cartridge:
Charge one

c. M49A4 cartridge:
Charge three

d. M83 series cartridge:
Charge two

e. M302A1 cartridge:
Charge two

(1) Short rounds may occur if an excessive amount of oil or water is in barrel during firing.  Ensure you have a clean and dry cannon prior to firing.

f. M224 60mm Mortar Range Indicator Assembly.  Before firing a round from the M224 60mm Mortar in the hand-held mode, you must know how to read the range indicator assembly on the M225 Cannon.  The range indicator assembly has two range scales on it that display to the gunner what charge to use for the range at which the gunner is trying to fire with a given cartridge.  It also serves as the method to indicate the elevation to the cannon for a given range.  The following are characteristics of the range indicator assembly:

(1) Used only for in the hand-held mode.

(2) Can only be used for M720 / M888 cartridges.

(3) Red scale used for charge zero.

(4) Black scale used for charge "1".

(5) Both scales are in meters, not mils.

(6) The range scales are illuminated at night by the use of tritium.

(7) The yellow index marks (range 3 on red scale and range 10 on black scale) serves as warning reminders for the gunner to brace the baseplate before firing a round at those ranges.

(8) A black floating ball indicates the range at which the round will be fired depending on the charge used.  The ball serves as the indicator of the elevation applied to the cannon.
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4.  LOADING AND FIRING  



a. Gunner kneels directly behind barrel, bracing the baseplate with his left foot.  Grasps the cannon with an asbestos glove on the left hand, and right hand should be around the handle, fingers straight and off the trigger.
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Firing Position
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Firing Position (as seen from side)

b. Gunner sets the firing selector on “T” for trigger.
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Firing Selector on "T" for Trigger Fire

c. Gunner lays the weapon on the target utilizing the range indicator. Sights in over or on the side of the cannon muzzle for azimuth.  Holding the mortar steady, the gunner assumes a safe firing position.  

d. The gunner must estimate the range to target, or respond to a fire command for range, in order to lay on target for range. 

e. The gunner will tell the ammo man what charge to place on the cartridge for the range scale he is utilizing on the range indicator. 

f. Ammunition handler prepares propellant charge as directed, sets the fuse for burst desired, and removes the safety wire/pin.

g. Assistant-gunner grasps the cartridge near center and inserts cartridge (fuse end up) in muzzle.  He then releases the round and assumes a safe position.

h. The loading of the mortar will be controlled by either the gunner or by an appointed unit leader/safety NCO.

i. [image: image86.png]


At no time will the assistant-gunner "half-load"; "load", or "drop" round without command from an instructor.

Loading and Preparing to Fire

j. When the gunner has weapon laid on target, he will squeez the trigger to fire, and then release the trigger after firing.

k. The gunner will observe the burst of the impact and adjust fire, in compliance to loading and firing procedures, accordingly in order to have effect on target.

l. After every 10 rounds or fire for effect, the cannon must be swabbed.

m.  The cannon must be dry before resuming firing after it is swabbed.

REFERENCES:

FM 23-90 Mortars; pages 6-15 through 6-20.

TM 08206A-10/1A Operator’s Manual for Lightweight Company Mortar; 60-mm, M224 pages 0006 00-1 through 0009 00-2.
EXAM ID:  MM1313P

EXAM TITLE:  Fire a M224 60mm Mortar in Hand-held Mode Performance Examination

TLO/ELO:  41TR.04.08

STUDENT INSTRUCTIONS:

1. You are a mortar squad and must fire your M224 60mm mortar in hand-held mode.  

2. There is no time limit for this task.                                          

3. To achieve mastery, a mortar squad must perform each of the performance steps correctly and by achieving an impact on target within the fire for effect radius of the round. 

 PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The gunner places fire selector on trigger fire "T".
	
	
	

	2. 
	The gunner estimate range to target.
	
	
	

	3. 
	The gunner kneels directly behind the cannon.
	
	
	

	4. 
	The gunner places the ball of the left foot on the M-8 baseplate. 
	
	
	

	5. 
	The gunner identifies the charge to be used to engage targets at the estimated range. 
	
	
	

	6. 
	The ammunition man prepares the round for firing. 
	
	
	

	7. 
	On command half load, the assistant gunner releases the round and assumes a safe posture.
	
	
	

	8. 
	On command half load, the assistant gunner releases the round and assumes a safe posture.
	
	
	

	9. 
	8.  The gunner elevates or depresses the cannon until the indicator ball floats next to the estimated range on the appropriate scale.
	
	
	

	10. 
	The gunner sights in over the top or side of the cannon. 
	
	
	

	11. 
	The gunner sights in over the top or side of the cannon. 
	
	
	

	12. 
	When the weapon is on target and the indicator ball is floating next to the estimated range, the gunner starts applying pressure on the trigger to fire.
	
	
	

	13. 
	The gunner checks alignment and range indicator until the round fires.
	
	
	

	14. 
	The gunner releases the trigger. 
	
	
	

	15. 
	The gunner observes the impact and makes range corrections and weapon alignment corrections.
	
	
	

	16. 
	Repeat steps 8-15 until the rounds have effect on target. 
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 ENABLING LEARNING OBJECTIVES

1. Given a list of choices, identify the characteristics of a M252 81mm mortar in accordance with FM 23-90. (41TR.02.01a) 

2. Given a list of choices and a diagram of a SL-3 complete, M252 81mm mortar, identify the nomenclature of a M252 81mm mortar in accordance with FM 23-90. (41TR.02.01b)
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1.  WEAPONS COMPANY.  The weapons company is located in an infantry battalion.  The weapons company is organized into a company headquarters, a mortar platoon (81mm mortars), an anti-armor platoon (M220E4 TOW and M98A1 Javelin), and a heavy machinegun platoon (M2 HMG, MK 19 MOD 3 HMG).

    a.  Mission: The mission of the 81mm mortar platoon is: To provide continuous indirect fire support to an infantry battalion and its subordinate elements in the offense and defense. 

    b.  Employment:   The infantry battalion commander is ultimately responsible for the employment of the 81mm mortar platoon. He has three options for employment.
        (1) General support The mortar platoon fires in support of the entire battalion, receiving requests for support from each of the rifle companies.  The mortar platoon commander is responsible to the battalion commander for the tactical, administrative and logistic control of the platoon.  General support allows flexibility, coordination, massing and timing of fires to be exercised fully.

        (2) Direct support The mortar platoon or one-section fires in support of a specific rifle company.  The mortar platoon commander exercises tactical control by taking necessary actions to deliver fire requested by the supported commander.  The mortar platoon commander remains responsible to the battalion commander for the administrative and logistic control of the platoon.  Direct support allows the supported commander to control the use of his allotted fires.

        (3) Attachment – A squad or more may be attached out to a different company in order to provide support.  When this is done, all administrative and tactical control falls under that company.

        (3) Direct support does not prevent the platoon from providing fire support to the rest of the battalion; however, the company being directly supported has a priority of fire.

        (4)  One or more mortar sections are placed temporarily within a rifle company.  The rifle company commander is responsible to the battalion commander for the tactical and logistical control of the mortar section(s).  Attachment allows the supported commander to receive mortar fire in situations where it might otherwise not be available.

2.  PLATOON ORGANIZATION
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    a.  The 81mm mortar platoon is located in the weapons company of the infantry battalion and is organized into a platoon headquarters and two 81mm mortar sections.  There is 1 officer and 68 enlisted men.  The weapons company commander has administrative control (feeding, billeting, clothing, etc.) but tactical control is directly in the hands of the battalion commander working through the 81mm mortar platoon commander.  The 81mm mortar is the infantry battalion commander's organic indirect fire weapon in the same manner as the 60mm mortar is the rifle company commander's organic indirect fire weapon. The 81mm platoon is commonly referred as the Battalion Commanders hip pocket artillery.

        (1) The Platoon Headquarters.  The platoon headquarters contains 1 officer and 4 enlisted Marines.  Of these, the functions of the platoon commander and the platoon sergeant are the most relevant.

            (a) Platoon Commander.  This billet calls for an infantry lieutenant who is directly responsible to the battalion commander for the employment of the mortar platoon.  He normally remains with his platoon for reconnoitering new positions and displacements.  His primary job is to remain close to the battalion commander, advising him on the employment of his 81mm mortar platoon in much the same manner as a staff officer.  Also, as a member of the infantry battalions Fire Support Coordination Center (FSCC), the platoon commander helps to ensure that all supporting arms are working together and that the weapons supporting a particular unit do not produce casualties in adjacent friendly units.  

            (b) Platoon Sergeant.  This billet is the only one within the infantry battalion that is held by a Marine with artillery MOS 0848.  The platoon sergeant is a gunnery sergeant responsible to the platoon commander for the functioning of the platoon's Fire Direction Center.  The platoon sergeant ensures that proper fire direction and safety procedures are maintained.

            (c) The Fire Direction Center (FDC). The FDC is the brains of the platoon. The FDC receives the "call for fire" from the FO, computes firing data and issues the fire commands to the gunline.

            (d) Other members of the platoon Headquarters are an ammunition NCO, 1 ammunition technician and messenger/driver.  Their functions are self-explanatory.

3.  THE 81MM MORTAR SECTION.   There are two 81mm mortar sections in the platoon.  This allows flexibility in organic fire support for the rifle companies.  The 32 men of the section are divided up into a section headquarters and four mortar squads consisting of 6 Marines per squad. The 81mm mortar section is the lowest echelon of the mortar platoon that can be employed independently.   

    a.  Section Headquarters.  The primary function of the section headquarters is to provide command and control to the section.   To accomplish this, each headquarters contains 3 Marines in the fire direction center (FDC), 2 forward observers, 1 section leader, 1 ammo man, 1 ammo/ driver and enough communication equipment to maintain contact with the forward observers while operating with the rifle companies.  




  


        (1) The Fire Direction Center.    This section allows the mortar section to function independently from the platoon if required.  However, when the sections operate as part of the platoon, only the platoon FDC is activated, though it is advisable to activate one of the section FDC's as a backup unit, in case the platoon FDC is knocked out by enemy fire.

        (2) Forward Observer Team.  Each mortar section has 2 forward observers (FO).  This team accompanies the rifle company during operations and requests mortar fire via radio or field phone to the mortar FDC.  The team's mission is to report targets, inform the FDC of the target's location, adjust fire on the target, and report the effect of the mortar fire to the FDC.

            (a) Forward Observer (FO).  The FO's are the eyes of the platoon.  Since each section contains two FO teams, there are four available to the mortar platoon.  Specifically, the FO's job is to locate targets for the rifle company, send a fire request, in the form of a "call for fire", to either the section or the platoon FDC, and adjust the mortar fire.

        (3) Mortar gunline.   The mortar gunline is the muscle of the platoon. The mortar crew receives the FDC's fire command, places the proper data on the weapon, and delivers fire on the target.

        (4) 81mm Mortar Squads.  There are four 81mm mortar squads within each section.  Each squad consists of six Marines who are responsible for the operation of one (1) mortar.  Specifically, the squad consists of:

            (a) Squad Leader (Sgt. 0341).  Supervises the emplacement, laying, and firing of the mortar, he supervises all other squad activities.

            (b) Gunner (Cpl. 0341).  The gunner takes a knee to the left side of the mortar, places firing data on the sight and lays the mortar for deflection and elevation. 

            (c) A-Gunner (LCpl. 0341).  The assistant gunner loads and fires the mortar.  In addition to loading, he swabs the bore after 10 rounds have been fired or after each fire mission.  He may assist the gunner in shifting the mortar when large deflection changes are required.

            (d) Ammunition bearer (PFC/Pvt. 0341).  The first ammunition bearer prepares the ammunition for firing and passes it to the assistant gunner.  He performs other duties as the squad leader directs.

            (e) Ammunition bearer (PFC/Pvt. 0341).  The second ammunition bearer assists in preparing the ammunition for firing.  He maintains ammunition for firing and provides local security for the mortar position.  He performs other duties as the squad leader directs.  

            (f) Ammo-man /Driver (Pvt 0341).  He is the squad driver.  He maintains the ammunition for firing and provides local security for the mortar position.  He performs other duties as the squad leader directs.

4.  CHARACTERISTICS AND CAPABILITIES.  The M252 81mm mortar is a smooth bore, muzzle loaded, high angle of fire weapon.
    a.  Range. (Minimum to maximum)     83 – 5608 meters.

    b.  Traverse. (From center traverse approximately 100 mils (10 turns) left or right.

    c.  Elevation range. Min 0800 Max 1511 mils. (Each turn of the elevation hand wheel elevates or depresses the elevation of the cannon approximately 10 mils.)

    d.  Rate of fire. 

        (1) High Explosive M362 series, M374A3, M375A3, M821, M889, M819, and M853 cartridges.

            (a) SUSTAINED.  15 rounds/minute.

            (b) MAXIMUM.  30 rounds/minute for two minutes.

        (2) Smoke, Illumination, TP M374, M374A1, M374A2, M375, M375A1, M375A2 and M301 series.

            (a) SUSTAINED.  8 rounds/minute.

            (b) MAXIMUM.  25 rounds/minute for two minutes. 

    e.  Weight of System Components
        (1) Barrel with blast attenuator device:

35 pounds

        (2) Mount:





 27 pounds

(3)  M3A1 Baseplate:




          29 pounds

(4)  M64A1 Sight Unit:

                      2.5 pounds

5.  NOMENCLATURE  

    a.  Cannon Assembly, M253.  The cannon assembly (barrel) is sealed at the lower end with a removable breech plug. The breech plug houses a removable firing pin.  At the muzzle end is a cone-shaped blast attenuator device (BAD) that reduces noise. A single cooling fin helps air cool the barrel. The upper and lower stop bands keep the barrel clamp assembly in place.

(1) Barrel Clamp Assembly
        (a) Barrel Clamp Handle.  The barrel clamp handle locks the two halves of the barrel clamp assembly together.

        (b) Barrel Clamp Locking Lever.  The barrel clamp-locking lever prevents the barrel clamp handle from bouncing loose during firing.  Press down to release.

        (c) Barrel Clamp Latch.  The barrel clamp latch prevents the complete release of the barrel clamp assembly should the barrel clamp locking lever fail and the barrel clamp handle bounce loose.  Turn clockwise to release.
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    b.  Mount, M177.  The mortar mount is an offset bipod consisting of a barrel clamp assembly which secures the bipod to the cannon, two mortar mounting buffers which reduce the shock of firing on other components, a traversing gear assembly for adjusting the mortar in azimuth, a cross-leveling mechanism for correcting weapon cant, an elevating mechanism to raise and lower the cannon, and two leg assemblies (fixed and elevating) to provide a stable base.

        (1) Bipod
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            (a) Traversing Handwheel.  Turning the traversing handwheel clockwise traverses the mortar to the right.

            (b) Cross-Leveling Handwheel.  Turning the cross-leveling handwheel clockwise causes the left side of the mortar to move downward.

            (c) Elevating Handwheel.  Turning the elevating handwheel clockwise depresses the mortar.

            (d) Leg Locking Lever.  The leg locking lever positions the fixed leg assembly for emplacement on level ground.  Push to release.

            (e) Fixed Leg Locking Knob.  The leg-locking knob is used to lock the fixed leg assembly in any desired position.  Turn counterclockwise to release.

            (f) Sight Unit Adapter.  The sight unit adapter is attached to the sight socket on the traversing gear assembly.  It is used to attach the M64A1 sight unit.

            (g) Traversing Gear Assembly.

            (h) Cross-Leveling Mechanism.

            (i) Mortar Mounting Buffers.

            (j) Elevating Leg Assembly.

            (k) Fixed Leg Assembly.

            (l) Securing Strap.

    c.  Baseplate, M3A1.  The baseplate is made of aluminum.  It supports and aligns the mortar for firing.  The baseplate socket provides a mounting point for the cannon.  During firing, the breech plug on the barrel is sealed and locked to the rotatable socket in the baseplate.

    d.  SL-3 Components

        (1) Brush Section.

        (2) Case, Aiming Post.  Secures the M14 aiming posts. Store the posts points up.

(3)  Case, Sight Unit.  Secures the M64A1 sight, night aiming devices, spare firing pin, and firing pin wrench. 

(4)  Cover, Muzzle. 

(5)  Fuze Setter, M25.  Used to set 300 series illumination. 

(6)  Light, Aiming Post. (2) M58 (green) and M59 (orange).

(7)  Pin, Firing, Spare.

(8)  Post, Aiming, M14.  Eight to a case.

(9)  Screwdriver, Flat Tip.  Used to adjust the scales on the M64A1 sight or to remove the firing pin.

        (10) Staff Section, Cleaning End.

        (11) Staff Section, Cleaning Intermediate.

        (12) Stake, Driving, Aiming Post. Used to drive the M14 aiming stake into hard or frozen ground.

        (13) Wrench, Firing Pin.

        (14) Wrench, Fuze M18.  Used to remove or replace a fuze.

        (15) Wrench, Fuze Setting, 1 3/4 inch.  Used to set time settings on 800 series red phosphorus and illumination rounds. 

        (16) Wrench, Pipe, Strap.  Secures the round when removing or replacing fuzes.

        (17) TM 09922A-10/1.  The Manual contains instructions for proper use and maintenance of the M252 81mm Mortar.

REFERENCES: 

FM 23-90 Mortars; pages 4-1 through 4-6.

TM 09922A-10/1 Operator’s Manual for Mortar, 81mm, M252; pages 1-3 through 2-6.
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TERMINAL LEARNING OBJECTIVE

1. Given a SL-3 complete, M252 81mm mortar, cleaning gear, and lubricant, perform operator maintenance for a M252 81mm mortar in accordance with TM 09922A-10/1. (41TR.02.01) 

ENABLING LEARNING OBJECTIVES

1. Given a SL-3 complete, M253 cannon, cleaning gear, and lubricant, perform operator maintenance for a M253 cannon in accordance with TM 09922A-10/1. (41TR.02.01c)

2. Given a SL-3 complete M177 bipod, cleaning gear, perform operator maintenance for a M177 bipod in accordance with TM 09922A-10/1. (41TR.02.01d) 

3. Given a M45 boresight and cleaning gear, perform operator maintenance for an M45 boresight in accordance with TM 09922A-10/1. (41TR.02.01e)
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1.  INSPECTING THE 81MM MORTAR.  The operator must perform scheduled services to be sure the 81mm mortar will operate properly.  

    a.  Before firing. Check to see if your weapon has been bore scoped and pullover gauged within 90 days prior to firing and within 90-day intervals during firing periods.  

    b.  After firing. Update NAVMC 10558A to reflect that day's firing. After firing 5000 rounds, bore scooping is mandatory each additional 500 rounds.

    c.  M253, Cannon. The exterior surface of the cannon between the upper and lower stop bands must be wiped free of lubrication prior to firing. If this portion is not dry, the barrel clamp assembly will move on the barrel during firing.
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        (1) Before firing. Check for foreign matter in the barrel and wipe the interior of the barrel dry. Also wipe the exterior surface free of all lubrication. Check for cracks, broken welds, rust, loose, missing, dented or damaged parts on the cannon and blast attenuator device.  

        (2) Before and during firing. Check for bulges, dents and visible cracks. Check for evidence of gas leakage around the firing pin or breech plug (visible discoloration). The bore will be punched prior to firing to insure that it is clear of excess lubricants and foreign matter.  During firing the bore will be punched after every 10 rounds, every fire for effect, and at every end of mission.

        (3) Before, during and after firing. Breech plug must not be loose.
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    b.  M177, Bipod.  

        (1) Before firing. Check for cracks, broken welds, rust and loose, missing or damaged parts. Check that the barrel clamp assembly operates and holds the cannon securely.

        (2) Before and during firing. The elevating leg assembly, traversing gear assembly, and cross-leveling mechanism must operate smoothly and without binding through the entire range of travel.  

        (3) Before and after firing. Test the function of the mortar mounting buffers by pulling down on both of them at the same time; they should return to the original position when released.
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    c.  M3A1, Base plate.  

        (1) Before firing.  Rotate the U-shaped socket 360 degrees. Check the base plate for cracks, broken welds, and loose, missing or damaged parts.  

    d.  M64A1 Sight Unit.  There are ten items on the sight unit that are illuminated by radioactive tritium gas.  Before and after firing, check the ten items in a darkened area.  If they are damaged or not illuminated, notify the armory.
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        (1) Before firing.  

            (a) Check the eye shield for damage.

            (b) Check lenses and windows for smears, scratches, cracks, or other obstruction.

            (c) Level vials must not be cracked, broken, or loose.

            (d) Check the azimuth and elevation control knobs for free and easy operation through their entire range.

            (e) Check azimuth and elevation mechanism backlash. Must not exceed .5 mils. Check index scales and lines. They must be clear and distinct. 

            (f) Check the dovetail-locking lever for cracks.  Also, check that the locking lever secures the sight unit to the adapter and that the mounting surface is free from nicks and burrs.

            (g) Check that the azimuth and elevation control knobs stay in position when the locking knobs are tightened.

            (h) Check that the clamping mechanism secures the elbow telescope to the telescope mount.

            (i) Before, during and after firing. Check the coarse deflection scale to insure that the scale rotates freely when depressed and returns to a secure position under spring tension when released.

    e.  M14, Aiming Posts and Cover  

        (1) Before firing  

            (a) Check for completeness and that mating surfaces are clean, free of paint and fit properly. 

            (b) Ensure that the posts are not bent or broken.
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    f.  M45A1 Boresight  

        (1) Before firing  

            (a) Check the eye shield for damage. 

            (b) Check lenses and window for smears, scratches, cracks or other obstructions.  

            (c) Level vials must not be cracked, broken or loose in mounting. Covers must not be missing.

    g.  M58 and M59, Aiming Post Lights  

        (1) Before firing  

            (a) Check the aiming post lights for proper illumination in a darkened area. If they are damaged or not illuminated, notify the armory.
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2.  PAINTING. The operator may also touch up the paint on the M3A1 base plate and the sight unit adapter using enamel, brush and synthetic thinner. The bipod may be touched up using lacquer. 

3.  CLEANING AND LUBRICATING. Weekly, clean and wipe the entire outside surface of the cannon, bipod, and base plate with general purpose lubricating oil.  

    a.  M253, Cannon. Use RBC to thoroughly clean the barrel bore after firing and for three consecutive days thereafter. After the third cleaning, wipe dry and lightly coat with general purpose lubricating oil. When this cannot be done immediately, apply oil to prevent corrosion. At the first opportunity, clean, oil and inspect all parts. Clean the vent and firing pin with a toothbrush and bore cleaner.

        (1) Dry the parts by using clean rags and apply preservative lubricating oil.

        (2) When rifle bore cleaner is not available, use soap solution or plain water.

        (3) Remove moisture and dirt from the outside of the mortar. Oil the cannon lightly with preservative lubricating oil.

        (4) Weekly, or as needed, carefully clean the cooling fins at the breech end of the cannon to assure maximum heat transfer. Do not allow dirt or foreign matter to build up on the cooling fins.

    b.  M177, Bipod. When cleaning the mount, remove dirt from all crevices.

        (1) Clean and dry all moving parts.

        (2) Clean and lubricate exposed bearing surfaces with general purpose lubricating oil.  To distribute the oil over the working surfaces, operate the traversing hand wheel and elevating crank.

    c.  M64A1 Sight Unit. The sight unit is a delicate instrument and must be handled with extreme care and kept clean. It is easily damaged if the correct setting (which is located in the sight box) is not put on when it is placed in its protective carrier.

        (1) Wipe the sight unit with a clean dry cloth before storing it in the carrying case.  

        (2) Use only lens cleaning tissue to wipe the lens. Care must be taken when wiping the lens not to scratch it with foreign material.

    d.  Authorized Cleaners and Lubricants. The following are authorized cleaning solvents and lubricants to be used on the mortar.

        (1)  Rifle bore cleaner (RBC).

(2)  Preservative lubricating oil, special and medium (PL).

(3)  Dry cleaning solvent.

(4)  Lubricant, Artic Weather (LAW)

(5)  General Purpose Lubrication (GPL)

(6)  Hot soapy water (only when nothing else is available).

    e.  Weapon Record Book.  The weapon record book consists of parts I & II. Data pertinent to the major item (mount, recoil mechanism, breech ring, etc.) will be recorded in part I; data pertaining to the tube will be recorded in part II. To prevent confusion regarding the proper place to record data, the following should be remembered:

        (1) Part I remains with the major item during its entire service life. 

        (2) Part II remains with the tube until it is condemned. When a tube is installed on a mount, part I must be combined with part II to form a complete book. Whenever a tube is changed, it is extremely important that appropriate entries are made in both parts I and II so that the historical record remains intact. Failure to record such data could lead to a future unsafe weapon condition. 

        (3) When part I or II is completely filled before the major item or tube is condemned, a new section, part I or II, will be initiated by the using unit. In order that complete information may be available at all times however, the appropriate part of the old book will be retained by stapling the new and old books together.

REFERENCES: 

TM 09922A-10/1 Operator’s Manual for Mortar, 81mm, M252; pages 2-8 through 2-28.

EXAM ID:  MM1402P
EXAM TITLE:  Operator Maintenance for a M252 81mm Mortar Performance Examination

TLO/ELO:  41TR.02.01

STUDENT INSTRUCTIONS:

1.  You are an infantry mortarman and must perform operator maintenance of a M252 81mm mortar. 

2.  There is no time limit for this task. 

3.  To achieve mastery, you must perform each of the performance steps correctly.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	M253 81 MORTAR CANNON (41TR.02.01c) 
	
	
	

	2. 
	Check for foreign matter in cannon.
	
	
	

	3. 
	Using the brush, cleaning, artillery, swab the bore with rifle bore cleaner.
	
	
	

	4. 
	Using the hook, artillery, cleaning and clean rags remove all excess rifle bore cleaner. 
	
	
	

	5. 
	Look for bulges, dents, cracks, rust, missing or damaged parts, on the cannon or blast attenuator device, and evidence of gas leakage around breech plug and firing pin.
	
	
	

	6. 
	Check to see if the weapon has been bore scoped and pullover gauged within 90 days prior to firing.
	
	
	

	7. 
	Check mount for cracks, broken welds, rust, loose, missing, or damaged parts. 
	
	
	

	8. 
	M177 BIPODS (41TR.02.01d)
	
	
	

	9. 
	Check for smooth operation of elevating mechanism. 
	
	
	

	10. 
	Clean with a rag and general-purpose lubricant.
	
	
	

	11. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	12. 
	Check for smooth operation of traversing mechanism.
	
	
	

	13. 
	Clean with a rag and general-purpose lubricant.
	
	
	

	14. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	15. 
	Check for smooth operation of cross-leveling mechanism. 
	
	
	

	16. 
	Clean with a rag and general-purpose lubricant.
	
	
	

	17. 
	Apply a light coat of general-purpose lubricant to prevent binding.
	
	
	

	18. 
	Check that the barrel clamp assembly operates properly and holds the barrel securely.
	
	
	

	19. 
	Clean with a rag and general-purpose lubricant. Dry completely before firing.
	
	
	

	20. 
	Extend buffers: they must return smoothly, without binding, to original position when released.
	
	
	

	21. 
	Clean with a rag and general-purpose lubricant. 
	
	
	

	22. 
	BASEPLATE
	
	
	

	23. 
	Check baseplate for cracks, loose, missing, or damaged parts.
	
	
	

	24. 
	Clean with water and rag.  
	
	
	

	25. 
	As necessary paint the external surface with olive drab paint.
	
	
	

	26. 
	Use a synthetic thinner to remove old or excess paint.             
	
	
	

	27. 
	Check socket cap for smooth 360-degree rotation. If the socket cap does not move freely the turn in to the armory for cleaning. 
	
	
	

	28. 
	M64A1 MORTAR SIGHT UNIT
	
	
	

	29. 
	Check M64A1 sight unit for the illumination of telescope, coarse elevation scale, coarse elevation scale arrow, cross-level vial, fine elevation scale, fine elevation index arrow, coarse azimuth (deflection) index arrow, elevation vial, fine azimuth (deflection) scale, coarse azimuth (deflection) scale.
	
	
	

	30. 
	Check eyepiece for dirt, cracks, or fogging.
	
	
	

	31. 
	Clean with denatured alcohol and lens paper.
	
	
	

	32. 
	Check eye-shield vent holes for dirt.
	
	
	

	33. 
	Clean wit a paintbrush.
	
	
	

	34. 
	Check that latching lever secures sight unit mount to dovetail.
	
	
	

	35. 
	Clean with a paintbrush.
	
	
	

	36. 
	Check that bubbles in level vials will move and vials are not cracked or loose in mount.
	
	
	

	37. 
	Clean with a paintbrush.
	
	
	

	38. 
	Check that vial cover rotates freely.
	
	
	

	39. 
	Clean with a paintbrush.
	
	
	

	40. 
	Check elevation knob and deflection knob for smooth operation.
	
	
	

	41. 
	Clean with a paintbrush.
	
	
	

	42. 
	Check that backlash on knobs doesn't exceed 0.5 mils.
	
	
	

	43. 
	Check that the fine elevation scale slips only when the screws are loosened.
	
	
	

	44. 
	Check to assure the locking knobs provide tension on the deflection and elevation control knobs.
	
	
	

	45. 
	Clean with a paintbrush.
	
	
	

	46. 
	M45 BORESIGHT
	
	
	

	47. 
	Inspect boresight lens for dirt, cracks, or fogging.
	
	
	

	48. 
	Clean with denatured alcohol and lens paper.
	
	
	

	49. 
	Check that boresight level bubbles will move and vials are not broken or loose in mounting.
	
	
	

	50. 
	Check boresight eye-shield for damage.
	
	
	

	51. 
	Clean with a paintbrush.
	
	
	

	52. 
	Check that mounting surfaces are free of nicks and burrs.
	
	
	

	53. 
	Clean with a paintbrush.
	
	
	

	54. 
	Check boresight straps and clamp assembly for serviceability.
	
	
	

	55. 
	Check night aiming devices for illumination in a darkened area.
	
	
	

	56. 
	56.  Clean with denatured alcohol and lens paper.
	
	
	

	57. 
	Check for missing or damaged radiation warning, data plate, or other parts.
	
	
	

	58. 
	Check for evidence of tampering.
	
	
	

	59. 
	Check 10558A-SD weapons record book for entries of round expenditure.
	
	
	

	60. 
	M14 AIMING POSTS.
	
	
	

	61. 
	Check M14 aiming posts for accountability.
	
	
	

	62. 
	Check M14 aiming posts for cleanliness and serviceability.
	
	
	

	63. 
	Clean with water and rags.
	
	
	

	64. 
	Check the aiming post case for excessive wear and cleanliness.
	
	
	

	65. 
	Clean with water and air dry.
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TERMINAL LEARNING OBJECTIVES

1. Given an SL-3 complete, M252 81mm mortar, a direction stake, and a baseplate stake, as a mortar squad, mount a M252 81mm mortar by preparing the gun for action within 90 seconds and within 2 mils of the bottom left edge of the direction stake. (41TR.04.05) 

2. Given a mounted, SL-3 complete, M252 81mm mortar, perform a prefire safety checks for a M252 81mm mortar in accordance with FM 23-90. (41TR.02.03) 

ENABLING LEARNING OBJECTIVES

1. Given a M3A1 baseplate and a baseplate stake, position a baseplate by emplacing it against the baseplate stake at the eleven o’clock position. (41TR.04.05a)

2. Given a SL-3 complete, M252 81mm mortar with the baseplate positioned on the baseplate stake, assemble a M252 81mm mortar in accordance with FM 23-90. (41TR.04.05b)

3. Given an assembled, SL-3 complete, M252 81mm mortar and a direction stake, perform the five steps of crew drill in accordance with FM 23-90. (41TR.04.05c) 

4. Given a SL-3 complete, M252 81mm mortar, perform premount checks for a M252 81mm mortar in accordance with FM 23-90. (41TR.02.03a)

5. Given a list of choices, identify prefire safety checks for a M252 81mm mortar in accordance with FM 23-90. (41TR.02.03b)
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1.  PRE-MOUNT CHECKS. Before the mortar is mounted, the squad must perform premount checks. Each squad member should be able to perform all the premount checks.

    a.  The ammo man checks the baseplate to ensure:

        (1) The socket cap will rotate 360 deg or 6400 mils.

(2)  The ribs and braces have no brakes, cracks and dents.

        (3) The circlip is correctly located, securing the rotating socket to the baseplate.

    b.  The gunner checks the bipod to ensure:

        (1) Barrel clamp is clean and dry.

(2)  The traversing mechanism is centered.

        (3) The fixed leg-locking knob is hand tight.
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        (4) Four inches of elevation shaft are exposed and the shaft is not bent.
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    c. The assistant gunner checks the barrel to ensure:

        (1) The barrel is clean and free from grease and oil both inside and out.

(2)  The breech plug is screwed tightly to the barrel.

(3)  The firing pin is secured correctly.

(4)  The Blast Attenuator Devise is secured correctly.

    d. The squad leader supervises the squad drill and is responsible for supervising the laying out of the equipment. The equipment is placed out the same as for the gunner's examination.

2.  MOUNTING THE MORTAR. The squad leader picks up the sight case and aiming posts, and moves to the exact position where the mortar is to be mounted. He places the sight case and the aiming posts to the left front of the mortar position, and points to the exact spot were the mortar is to be mounted. He indicates the initial direction of fire by pointing in that direction.

    a.  The ammo man places the outer edge of the baseplate against the baseplate stake.  The stake will be at the 11 o’clock position on the baseplate.  He rotates the socket so the open end is pointing in the direction of fire.

    b.  When the baseplate is in position, the assistant gunner lowers the breech plug into the rotating socket and rotates the barrel a quarter of a turn to lock it. He ensures the firing 
pin recess is facing upward. He should stand to the rear of the baseplate and support the barrel until the bipod is fitted.
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    c.  The gunner:

        (1) Lifts the bipod and stands it on its elevating leg so the elevating handwheel is to the rear and the plain leg is to the front.

        (2) Loosens the fixed leg-locking knob, and lowers the fixed-leg until the locating catch engages in the recess. The fixed-leg locking knob is then tightened by hand, ensuring the teeth on either side are correctly meshed. The gunner 
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        (3) Exposes 8 inches of elevation shaft, leaving the elevation handwheel unfolded.

        (4) Opens the cross-level handwheel, traversing handwheel, and barrel clamp. 

        (5) Carries the bipod to the front of the barrel and places the bipod feet on the ground from 18 to 24 inches in front of the baseplate and astride the line of fire.

        (6) Positions the lower barrel clamp against the lower stop band on the barrel and secures the upper barrel clamp. He ensures the ball-shaped end of the locking rod is secured in its recess by the locking latch.

        (7) Removes the sight from its case, mounts it on the mortar, and sets a deflection of 3200 mils and an elevation of 1100 mils.  He levels all bubbles. The bubbles are leveled by following the five steps of crew drill:

            (a) Move bipods. Pick up and move the bi-pods while maintaining your eye in the eyepiece of sight, until you are on the left edge of the aiming posts.

            (b) Rough level. Gunner will place his right hand on the barrel clamp assembly for support, and will pick up the right leg (dead leg) and either pull the leg in or push it out in order to cause the cross-level vial to float freely.  

            (c) Level elevation. Gunner will use the elevating handwheel to level the elevation bubble.

            (d) Level cross level. Using the cross-level handwheel, the gunner will level the cross-level vial.

            (e) Traverse halfway and level cross-level. With the right hand on the traversing handwheel from behind the mortar, and the left hand on the cross-level hand wheel, the gunner will commence to traverse halfway to his aiming posts and then level the cross-level.  He will continue to do this until he has the vertical index line of his sight along the left edge of his aiming post.

3.  SAFETY CHECKS BEFORE FIRING
a. The gunner is responsible for the safety checks. He will perform the following seven steps:

        (1) Check for mask and overhead clearance
            (a) The mortar is normally mounted in defilade and will almost always be behind a tree, hill, building, or rise in the ground. Overhead interference can be branches of trees or roofs of buildings.  In any case, the gunner must ensure that the cartridge does not strike an obstacle.

            (b) In selecting the exact mortar position, the leader looks quickly for mask clearance and overhead interference. After the mortar is mounted, the gunner makes a thorough check for mask and overhead clearance.

            (c) The gunner determines mask clearance by sighting along the barrel with his eye near the breech plug. If the line of sight clears the mask, it is safe to fire. If not, he may still fire at the desired range by selecting a higher charge and a higher elevation.  When firing under the control of an FDC, he reports to the FDC that mask clearance cannot be obtained at a certain elevation.

            (d) Firing is slowed if mask clearance must be checked before each firing, but this can be eliminated if minimum mask clearance is determined. This is accomplished by depressing the barrel until the top of the mask is clear. The gunner levels the elevation bubble by turning the elevation control knob and reading the setting on the elevation course scale and elevation fine scale this setting is the minimum mask clearance. The squad leader notifies the FDC of the minimum mask clearance elevation. Any target that requires that elevation, or a lower one, cannot be engaged from that position.

            (e) If the mask is not regular throughout the sector of fire, the gunner determines the minimum mask clearance as described above. Placing the mortar in position at night does not relieve the gunner of the responsibility of checking for mask clearance.

81mm mortar safety checks

1. Mask and overhead clearance.

2. Open end of the socket cap is facing the direction of fire.

3. Breech plug is fully seated and locked in the socket cap.

4. Firing pin recess is straight up and to the rear.

5. Barrel clamp assembly is flushed against the lower stop band.

6. Fixed leg is lowered to the lowest point.

7. Fixed leg locking knob is hand or wrist tight.

8. M64A1 sight unit fully seated into the sight unit dovetail.

9. Teeth are meshed.

        4.  DISMOUNTING THE MORTAR. To dismount the mortar, the squad leader commands, "Out Of Action". On this command, the following procedures are followed:

    a.  The gunner removes the sight and places it into the sight box.
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    b.  The assistant gunner holds the barrel until the gunner has removed the mount. The barrel is then rotated 1/4 turn to unlock it from the socket, and places in an area designated by the squad leader. 

    c.  The gunner disengages the barrel clamps from the barrel and moves the bipod from the immediate area of the mortar position. The barrel clamps are then closed. With the clamps facing away from the gunner, he traverses the buffer carrier to the traversing handwheel and folds the handle. He exposes 1 inch of cross-level shaft and folds the handle. He exposes 4 inches of elevation shaft and folds the handle.  Finally, the gunner loosens the locking-leg handwheel, presses the spring-loaded locking catch, and raises the plain leg behind the buffer cylinders until it touches the traversing handwheel. He tightens the leg-locking handwheel (ensuring the teeth are correctly meshed) and fastens the securing strap over the arm and around the buffers.

d.  The ammunition bearer retrieves the aiming posts and recovers the baseplate to the area designated by the squad leader.

REFERENCES: 

FM 23-90 Mortars; pages 4-8 through 4-11.

EXAM ID: MM1403P

EXAM TITLE: Mount and Prefire Safety Check for a M252 81mm Mortar Performance Examination

TLO/ELO: 41TR.02.03
STUDENT INSTRUCTIONS:

1. You are an infantry mortar gunner and must perform prefire safety checks for a M252 81mm mortar. 

2. There is no time limit for this task. 

3. To achieve mastery, you must perform each of the performance steps correctly. 

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Check for mask by ensuring that there are no obstructions forward of the gun such as hills, buildings, or trees.
	
	
	

	2. 
	Check for overhead clearance by ensuring that there are no obstructions above or over the gun such as camouflage netting, trees, or building eaves.
	
	
	

	3. 
	Notify the fire direction center of any mask or overhead interference.
	
	
	

	4. 
	Ensure the sight is locked into the dovetail slot of the bipod.
	
	
	

	5. 
	Ensure the open end of the socket cap is pointed in the direction of fire.
	
	
	

	6. 
	Ensure the barrel is locked to the baseplate.
	
	
	

	7. 
	Ensure that the firing pin recess is facing upward and the firing pin is present and tight.
	
	
	

	8. 
	Ensure the bipod-locking latch is locked, securing the barrel clamp against the lower stop band.
	
	
	

	9. 
	Ensure the fixed leg-locking knob is tight and the fixed leg teeth are meshed.
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TERMINAL LEARNING OBJECTIVES:
1.  Given a mounted SL-3 complete mortar and a fire command requiring a small deflection and/or elevation change, manipulate the mortar for a small deflection and/or elevation change, by preparing the mortar to fire the mission within 35 seconds. (41TR.03.02)

2.  Given a mounted SL-3 complete mortar and a fire command requiring a large deflection and/or elevation change, manipulate the mortar for a large deflection and elevation change by preparing the mortar to fire the mission within 60 seconds. (41TR.03.03)
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1.  FIRE COMMANDS. Fire commands are the technical instructions issued to mortar crews.  These instructions enable the gun crews to engage various targets.  There are two types of fire commands.  They have common factors but different functions.

    a.  Initial Fire Command. An initial fire command is used to start a fire mission; it contains all the technical information for the gun crew to lay the mortar on the target area.  There are 8 elements of a fire command, only pertinent information is issued in the fire command.

        (1) Mortars to follow.  This element has two functions; it alerts the crews to an incoming mission and tells the crews which squads will respond to the commands.

        (2) Shell and fuze.  This element indicates what ammunition and fuze setting to prepare.

        (3) Mortars to fire.  This element designates the specific mortar(s) to fire. If the “Mortars to fire” element is the same as the “Mortars to follow” this element is omitted.

        (4) Method of fire.  In this element, the mortar(s) designated to fire in the preceding element is told how many rounds to fire, how to engage the target, and any special control desired.  Also included are the number and type of ammunition to be used in the fire-for-effect phase.

        (5) Volley fire.  A volley can be fired by one or more mortars. The command for volley fire is: “____ rounds” (the number of rounds).

        (6) Interval fire.  A volley may also be fired with an interval between each round. The command would be similar to this: “5 ROUNDS ___ SECOND INTERVAL”(THE TIME BETWEEN ROUNDS).

        (7) At my command.  This is considered a controlling element. “AT MY COMMAND” is issued when the Platoon Sergeant/Section Leader desires to control the firing.  The response to “AT MY COMMAND” is “at your command”. In the absence of a controlling element it is generally understood that the squad may fire when the gun is up. 

        (8) Manipulation fires (Traversing or Searching).  These types of commands are used to cover targets in width and depth.  There will be a separate lesson on Manipulation fires.

        (9) Deflection.  This element gives the exact deflection setting to be placed on the mortar sight.  It is always announced in four digits, the first two digits are applied to the course deflection scale and the second two digits are applied to the fine deflection scale.  Deflection changes cause the sight telescope to move left or right, and result in the impact of the round moving left or right.  The command is always preceded by the word deflection. For example, “DEFLECTION, 3250. 

        (10) Charge.  This element gives the charge consistent with elevation and range as determined from the firing tables.  This element indicates to the crew the number of propellant charges to remain on the round.

        (11) Time.  This element tells the ammunition bearer the exact time setting to set on the fuze.  If the Shell and fuze element of the fire command does not call for a fuze, which requires a time setting, this element is omitted.  The FDC may issue a fire command that requires the ammunition bearer to set a fuze accurately.  For example, “ TIME, TWO THREE.” (23 SECONDS).

        (12) Elevation.  This element serves two purposes: first it gives the exact elevation setting that is to be placed on the sight; second it serves as the command to fire.  In the absence of a control measure in the “Method of fire” element, the “Mortar to fire” crew may begin firing when their gun is level on the correct sight picture. Elevation is always given in four digits, the first two digits are applied to the course elevation scale and the second two digits are applied to the fine elevation scale.  Elevation changes cause the sight to rotate up or down on the elevation mechanism. Elevation in conjunction with charge, cause the impact of the round on the target to fall farther or closer to the mortar position.  The rule of thumb is, higher elevation equals shorter range.  Elevation is always given in the fire command. And it is always given last.

    b.  Subsequent Fire Commands.  Subsequent fire commands are issued to change firing data or cease firing.  Subsequent fire commands only contain data that is changed from the initial fire command, with exception of the elevation, which is always issued in the command.  This command should be issued brief and clear, and should contain only the necessary data to accomplish the mission.

2.  RESTATING OR CORRECTING FIRE COMMANDS
    a.  If any member of the crew does not understand any element of the fire command he may request that the element be restated by saying “Say again _________”, followed by the element he didn’t understand (deflection, elevation, time).  If the command was an initial fire command the misunderstanding is corrected when the restated element is prefaced with “I SAY AGAIN DEFLECTION TWO NINE FOUR ZERO.” 

    b.  In a subsequent fire command any squad member may request clarification in the same fashion as above.  The reply would be “THE COMMAND WAS ____________. (deflection, charge, elevation) 

    c.  If a subsequent command is issued incorrectly, the Marine issuing the command will correct it by saying “CORRECTION…” followed by the entire subsequent fire command.  The term “Correction” cancels the entire command. 

    d.  To limit errors in transmission all crewmen will echo each element back as it is received.      

3.  SMALL DEFLECTION AND ELEVATION CHANGES.  With the mortar mounted and the sight installed, the sight is laid on the two aiming posts (the far post is placed out 100 meters or as far as terrain allows up to 100 meters and the near post is 50 meters, or half the distance to the far post) with a referred deflection of 2800 mils and an elevation of 1100 mils.  The traverse is within two turns of center and both bubbles are level.  The vertical hairline of the sight is on the left edge of the posts and they are aligned.

    a.  The gunner will receive a deflection change of less than 60 mils and places the new deflection on the sight. He then looks into the sight and begins to traverse half the distance to the posts and levels the cross level. He will continue this process until he receives the elevation.

    b.  When the gunner hears the command “elevation” he will stop traversing and place his right hand on the elevation control knob and look at the elevation scales (course and fine). 

    c.  The gunner will receive an elevation change of less than 100 mils and place the new elevation on the sight. He then levels the elevation vial by turning the elevation hand crank and watching the elevation vial.

    d.  When the elevation bubble is level, the gunner will re-level the cross level, look into the sight and continue to traverse and cross-level until the vertical hairline is within two mils of the left edge of the stake. 

    e.  The gunner will then check both bubbles. If the bubbles are level and the sight picture is correct, He will report “GUN #____ UP.” 

4.  LARGE DEFLECTION AND ELEVATION CHANGES.  Deflection changes 61 mils or greater are large deflection changes. Elevation changes 101 mils or greater are large elevation changes.  The gunner will check to assure he has four fingers of minor adjust and the traverse is centered before beginning the procedure for large deflection and elevation changes.

    a.  The gunner will be given deflection and elevation change in the form of a fire command causing the gunner to shift the cannon 150-200 mils and an elevation change between 100 and 200 mils.

    b.  As soon as the gunner hears the deflection he will echo it back then place the new deflection on the sight and look into the sight and move the bipods until the vertical hairline is lined up on the aiming posts.  The gunner should attempt to complete crew drill steps one and two before the elevation command is given.

    c.  If the gunner moves the bipods and rough levels before he receives the elevation he may skip step three (level elevation) and continue on to step four (level cross level) and five (traverse half the distance to the post and level cross level).

    d.  When the gunner receives the command “ELEVATION”, he will echo the command back then place the new elevation on the sight and look at the elevation vial while manipulating the elevation hand crank until the elevation bubble is level.

    e.  If the gunner has not performed step two (rough level) prior to receiving the elevation, he will place the new elevation on the sight and rough level before leveling the elevation.

    f.  After leveling the elevation bubble, the gunner will proceed to relevel the cross level, then check his sight picture.

    g.  If the vertical hairline is within 20 mils of the correct sight picture the gunner may traverse half the distance to the correct sight picture and level cross level. This process will be repeated until the correct sight picture is achieved.

    h.  If the vertical hairline is not within 20 mils of the correct sight picture the gunner must start the five steps over from step one.

    i.  When the gunner has checked to assure that both bubbles are level and the vertical hairline is within two mils of the correct sight picture. The gunner will report “ GUN #__ UP”.

    j.  The traverse will be within two turns of center when done properly. (This is why you are required to move the bipods if your vertical hairline is more than 20 mils from a correct sight picture.

5.  SIGHT PICTURES.  There are two types of sight pictures that are acceptable. Both sight pictures are correct and accurate.

b.  Aligned sight picture. An aligned sight picture is attained when looking through the sight and the near aiming post covers the far aiming post. This occurs because the line of sight is on or near the original azimuth of lay. This is illustrated in diagram 1.
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DIAGRAM 1 (aligned)

    b.  Compensated sight picture.  A compensated sight picture is attained when looking through the sight and the near aiming post does not align with the far aiming post.  This occurs because the line of sight has moved far enough away from the azimuth of lay to change the perspective that you are looking at the posts from.  The method for laying in with a compensated sight picture is the same as for an aligned, however the sight picture is different.  To correct for the separation between the posts the gunner would use the bottom left edge of the far aiming post as his reference point.  If the far post is to the left of the near post, the vertical line is placed on the left also. The far post is centered between the near post and the vertical line of the reticle pattern.

        (1) Compensated right is the sight picture that occurs when the far aiming post is to the right of the near post. The distance between each post and the vertical hairline is equidistant (the same distance between the posts and the line). Compensated right is illustrated in diagram 2.

        (2) Compensated left is the sight picture that occurs when the far aiming post is to the left of the near post. The distance between each post and the vertical hairline is equidistant (the same distance between the posts and the line). Compensated left is illustrated in diagram 3. 
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DIAGRAM 2 (COMPENSATED RIGHT)                 DIAGRAM 3 (COMPENSATED LEFT)

        (4) If a compensated sight picture occurs while on the Azimuth of lay (Direction of Fire). The base plate has shifted or the posts were not placed in correctly. This may be corrected by performing refer and realignment of the posts. You will learn how to do this in a later lesson.

REFERENCES: 

FM 23-90 Mortars; page 3-9.

EXAM ID: MM1404P
EXAM TITLE: M252 81mm Mortar Small Deflection and Elevation Change Performance Examination

TLO/ELO: 41TR.03.02
STUDENT INSTRUCTIONS:

1. You are an infantry mortarman and must perform a small deflection and elevation change for a mortar.

2. The squad must perform the small deflection and elevation change within 35 seconds.

3. To achieve mastery, you must perform each of the performance steps correctly and within the allotted time.  

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Receive the fire command and echo the fire command.
	
	
	

	2. 
	Place the deflection on the sight.
	
	
	

	3. 
	Place the elevation on the sight.
	
	
	

	4. 
	Level the elevation bubble.
	
	
	

	5. 
	Level the cross level bubble.
	
	
	

	6. 
	Traverse half way to the posts.
	
	
	

	7. 
	Re-level the cross level bubble.
	
	
	

	8. 
	Perform steps six and seven until the vertical hairline is within two mils of the correct sight picture.
	
	
	

	9. 
	Check both bubbles and re-level.
	
	
	

	10. 
	Announce "Gun up". Within 35 sec.
	
	
	


EXAM ID:  MM1405P

EXAM TITLE:  M252 81mm Mortar Large Deflection And Elevation Change Performance Examination

TLO/ELO:  41TR.03.03

STUDENT INSTRUCTIONS:

1. You are an infantry mortarman and must perform a large deflection and elevation change for a mortar.

2. The squad must perform the small deflection and elevation change within 35 seconds.

3.  To achieve mastery, you must perform each of the performance steps correctly and within the allotted time.  

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Receive the fire command and echo the fire command.
	
	
	

	2. 
	Place the deflection on the sight.
	
	
	

	3. 
	Place the elevation on the sight.
	
	
	

	4. 
	Move the bipod until the vertical line is on the correct sight picture.
	
	
	

	5. 
	Rough level the mortar.
	
	
	

	6. 
	Level the elevation bubble.
	
	
	

	7. 
	Cross level the mortar.
	
	
	

	8. 
	Ensure the sight picture is within twenty mils of the correct sight picture. If greater than 20 mils, repeat steps 4 through 8.
	
	
	

	9. 
	If necessary traverse half way to the posts.
	
	
	

	10. 
	Re-level the cross level.
	
	
	

	11. 
	Perform steps 8 and 9 until the vertical hairline is within two mils of the correct sight picture.
	
	
	

	12. 
	Check both bubbles and re-level if necessary.
	
	
	

	13. 
	Announce "Gun up". Within 90 sec.
	
	
	


UNITED STATES MARINE CORPS
Infantry Training Battalion

School of Infantry

Camp Lejeune, NC 28542-0161

Camp Pendleton, CA 9205505061

STUDENT OUTLINE

REFER THE SIGHT AND REALIGN THE AIMING POSTS FOR A M252 81MM MORTAR

MM1406

10/07/2003


TERMINAL LEARNING OBJECTIVE  

1. Given a mounted, SL-3 complete mortar and a subsequent fire command, as a mortar squad, refer the sight and realign the aiming posts by preparing the mortar to continue firing the mission within 75 seconds. (41TR.04.10)


1.  PURPOSE FOR REFERING THE SIGHT AND REALIGNING THE POST

    a.  The mortar section is most effective when firing if all the guns fire at the same time, on the same sight data. This would normally result in all the rounds traveling down range parallel to each other, and impacting the ground in the same formation as the guns are positioned. The pattern the impacts make on the ground is called the “Sheaf”. If one or more guns fire out of sheaf (not in the correct pattern on the ground), the forward observer will request a section left or right fire mission in order to determine which gun was firing out of sheaf. A section right for instance means that gun 3 would fire first, and then gun 2, and finally one.  This allows the FO to identify which gun’s impact he is observing. Once the FO determines which gun is out of sheaf, then that gun will be adjusted to bring the impact of the round to the desired location. Some of the reasons for firing out of sheaf are:

        (1) Shifting of the baseplate.

        (2) Improper lay of the gun.

        (3) The weapon was improperly bore sighted, or not bore sighted.

(5) A different compass was used to lay in each gun.

(6) Poor lay with M2 aiming circle.

        (5) Improper data on the sight does not mean you have to refer and realign.  

        (6) Referring the sight and realigning aiming posts ensure that all mortars are on the same data. Having only one set of data to prepare decreases the workload on the FDC and increases speed and proficiency.

2.  REFER AND REALIGN
    a.  After the sheaf is reestablished the FDC will issue the command (only to the guns that were out of sheaf) “GUN ____ REFER DEFLECTION ____, the refer deflection is the same deflection as the guns that are in sheaf. The gunner responds to the command by referring the sight deflection to match the deflection given in the command and looking in the sight. He does not manipulate the mortar.

    b.  The FDC would then command. “REALIGN AIMING POSTS”. The word “post” acts as a command to the ammunition man to move out on the double to realign the aiming post.  He knocks down the near aiming post and proceeds to the far aiming post.  Following the arm-and-hand signals of the gunner (who is looking through the sight unit), he moves the far aiming post so that the gunner obtains an aligned sight picture. On the gunners command, the ammunition man will run in towards the near post and respond to the gunners hand and arm signals by moving the post as directed until the gunner indicates to drive the post into the deck.   
        (1) The entire command will be issued as one element. Below is an example of the command to refer and realign.

            (a)  “GUN THREE REFER DEFLECTION 2750, REALIGN AIMING POSTS.”

        (2) When the gunner drives the near post into the deck, the gunner checks to assure the post is properly positioned then calls the ammunition man in (via hand and arm signals). 

        (3) The ammunition man is in a position to see the front of the bipod. If the traversing bearing is not centered, the ammo man will command the gunner “CENTER TRAVERSE, MOVE BIPOD). The ammunition man will issue this command while forward of the gun.

        (4) The gunner will center the traverse and check for four fingers of minor adjust. 

        (5) The gunner will relay the mortar on the aiming posts. The posts will be aligned. However they do not have to be straight up and down. 


        (6) The assistant gunner will assist the gunner in whatever capacity necessary to relay the mortar on the posts.  

        (7) When the gunner has re-laid the mortar on the posts and checked the bubbles he will announce gun up.

REFERENCES:

FM 23-90 Mortars; pages 4-13 through 4-14.

EXAM ID: MM1406P
EXAM TITLE: Refer and Realign an M252 81mm Mortar Performance Examination

TLO/ELO: 41TR.04.10
STUDENT INSTRUCTIONS:

1. You are a mortar squad and must refer the sight and realign the aiming post for a mortar.

2. The mortar squad must refer the sight and realign the aiming posts in 75 seconds.

3. To achieve mastery, the mortar squad must perform each of the performance steps correctly and prepare the mortar to continue firing the mission within the allotted time.   

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The mortar squad receives the command "referred deflection _____, realign aiming posts."
	
	
	

	2. 
	The gunner places the referred deflection on the sight unit and looks in the sight without manipulating the mortar.
	
	
	

	3. 
	On command "POSTS", the ammunition man moves out on the double to realign the posts.
	
	
	

	4. 
	The ammunition man knocks down the near post and proceed to the far post and responds to the gunner's hand and arm signals.
	
	
	

	5. 
	On command of the gunner, the ammunition man moves to the near post and places it in using the same procedure.
	
	
	

	6. 
	When the gunner calls the ammunition man in, the ammunition man directs the gunner to "center traverse and move bipods" if the gun is out of center traverse.
	
	
	

	7. 
	The gunner centers the traverse and relay on the posts.
	
	
	

	8. 
	The gunner announces "gun up".
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STUDENT OUTLINE

BORESIGHT A M252 81MM MORTAR

MM1407

10/07/2003


TERMINAL LEARNING OBJECTIVE

1.  Given a mounted, SL-3 completed, M252 81mm mortar and a M45 boresight,
boresight a M252 81mm mortar using the distant aiming point method by achieving a zero mil tolerance for deflection and elevation within 5 minutes. (41TR.02.02) 

ENABLING LEARNING OBJECTIVES

1.  Given a list of choices, identify the characteristics of a M45 boresight in accordance with TM 09922A-10/1. (41TR.02.02a)

2.  Given a list of choices and a diagram of a M45 boresight, identify the nomenclature of a M45 boresight in accordance with TM 09922A-10/1. (41TR.02.02b)

3.  Given a mounted, SL-3 complete M252 81mm mortar and a M45 boresight, mount a M45 boresight to a M252 81mm mortar in accordance with TM 09922A-10/1. (41TR.02.02c)


1.  NOMENCLATURE.  The boresight consists of an elbow telescope, telescope clamp, body, two strap assemblies and clamp assembly.

a.  The elbow telescope establishes a definite line of sight.

b.  The telescope clamp maintains that line of sight in the plane established by the centerline of the V-slides.

c.  The body incorporates two perpendicular V-slides.  It contains level vials (preset at 0800 mils elevation) that are used to determine the angle of elevation of 0800 mils and whether the V-slides are in perpendicular position.  It also provides the hardware to which the straps are attached.

d.  Two strap assemblies are supplied with each boresight and marked for cutting in the field to the size required for any mortar.

e.  The clamp assembly applies tension to the strap assemblies to secure the boresight against the mortar barrel.

2.  GENERAL DATA.

a.  Weight:  2.5 pounds

b.  Field of View:  12 degrees (211 mils)

c.  Magnification:  3 power.

3.  PRINCIPLES OF OPERATION.  The boresight is constructed so the telescope line of sight lies in the plane established by the centerlines of the V-slides.  When properly secured to a mortar barrel, the centerline of the contacting V-slide is parallel to the centerline of the barrel.  Further, the cross level vial, when centered, indicates the centerlines of both slides, the elbow telescope and the barrel lie in the same vertical plane.  Therefore, the line of sight of the telescope coincides with the axis of the barrel, regardless of which V-slide of the boresight is contacting the barrel.  The elevation vial is constructed with a fixed elevation of 0800 mils. The purpose of boresighting is to remove the error for deflection and elevation in the M64A1 sight unit.
4.  PREPARING THE M252 81MM MORTAR FOR BORESIGHTING  

    a.  Remove the boresight, clamp assembly and straps from the carrying case.  Grasp the boresight by the body to prevent damaging the telescope.

    b.  Place the ring over the hook and attach the strap snap to the eye provided on the strap shaft.

    c.  If necessary, release the catches and reset the straps to the proper length.

    d.  Remove any burrs or projecting imperfections from the seating area of the mortar barrel to ensure proper seating of the boresight.  Attach the boresight to the barrel below and touching the upper stop band on the M252 mortar.

5.  BORESIGHTING PROCEDURES/SIGHT DISTAINT AIMING PIONT METHOD  

    a.  Once the mortar has been mounted, place the M64A1 sight unit into position in the sight bracket.  Place a deflection of zero mils and an elevation of 0800 mils on the scales.  Align the vertical cross line of the sight on an aiming point (at least 200 meters) by moving the bipod.  If necessary use the traversing mechanism; however, keep the mortar within two turns of center traverse.  Level the M64A1 sight.

        (1) Center the cross level vial by rotating the boresight slightly around the outside diameter of the mortar barrel.  Loosening the clamp screw and lightly tapping the boresight body make slight movements.  When the bubble centers, tighten the clamp screw.

        (2) Elevate the mortar barrel until the boresight elevation level vial is centered.  The mortar is now set at 0800 mils (45 degrees) elevation.

        (3) Using the elevation control knob, elevate or lower the sight unit until the elevation level bubble is centered.  If necessary, cross level the sight unit.

        (4) Recheck all level bubbles.

        (5) The reading on the coarse elevation scale of the sight unit should be 0800 mils and the reading on the fine elevation scale should be zero.  If adjustment is necessary, proceed as indicated below.

            (a) Loosen the two screws that secure the coarse elevation scale and slip the scale until the 08-mil mark on the scale coincides with the reference mark on the housing.  Tighten the two screws to secure the scales.

            (b) Loosen the two screws on the elevation control knob and slip the fine elevation scale until the zero mark on the micrometer scale coincides with the reference mark on the housing.  Tighten the two screws to secure the micrometer scale.

        (6) Recheck all level bubbles.

        (7) Check again to ensure the sight setting reads zero on the deflection scale and elevation 0800 mils.

        (8) Traverse the mortar no more than two turns from center of traverse and align the vertical crosshair line of the boresight on the original aiming point.  Adjust the boresight to keep the cross level bubble centered since the mortar could cant during traversing.  (If the mortar is initially mounted on the aiming point, it decreases the amount of traverse needed to align the cross line on the aiming point.)  Also, the elevation level bubble may need to be centered.

        (9) After the boresight is aligned on the aiming point, level the sight by centering the cross level bubble.  Rotate the deflection micrometer knob until the sight is aligned on the aiming point.  The coarse deflection scale should read zero mils and the fine deflection scale should read zero.  If adjustment is necessary, loosen the two-boresight locking screws on the deflection control knob and slip the fine deflection scale until the arrow on the index is aligned with the zero mark on the micrometer scale.  Set zero on the course deflection scale by pressing down on the course deflection scale, rotating it, then releasing it.

        (10) Once the sight picture in the boresight and the sight picture in the M64A1 sight match and the scales read zero, again push in on the scalloped deflection micrometer scale and line the red boresight index line with the red boresight index arrow.  Then tighten the screws.

        (11) Check all level bubbles, sight unit, and boresight.

        (12) If error exists, repeat the procedure outlined above.

        (13) When both sights have the same sight picture, all four bubbles are level, scales are slipped to zero, screws are tightened, and the red boresight index line is lined up with the red boresight index arrow then announce “Gun#___ boresighted.

        (14) This must be completed in 5 minutes. 

6.  REMOVAL
a.  Loosen the clamp screw, releasing the boresight from the barrel.

b.  Swing the elbow telescope until it is about parallel with the elevation level bubble.

c.  Release the clamp assembly and straps by removing the ring from the hook and the strap shaft.

d.  Stow the clamp assembly and straps in the corner compartment.  Put the boresight in the center compartment of the carrying case

REFERENCES:

TM 09922A-10/1 Operator’s Manual for Mortar, 81mm, M252; pages 2-44 through 2-57. 

EXAM ID: MM1407P
EXAM TITLE: Boresight a M252 81mm Mortar Performance Examination

TLO/ELO: 41TR.02.02
STUDENT INSTRUCTIONS:

1. You are an infantry mortarman and must boresight a M252 81mm mortar using the distant aiming point method. 

2. You have 5 minutes to mount the boresight and boresight the mortar. 

3. To achieve mastery, you must perform each of the performance steps correctly within the allotted time.  

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Attach the boresight to the cannon, flush with the upper stop.
	
	
	

	2. 
	Ensure the sight data reads 6400 for the deflection and 0800 for the elevation.
	
	
	

	3. 
	Level both bubbles on the M64A1 sight.                             
	
	
	

	4. 
	Cross-level the boresight.                                         
	
	
	

	5. 
	Level the elevation for the boresight.                             
	
	
	

	6. 
	Level the M64A1 sight for elevation by turning the elevation control knob.
	
	
	

	7. 
	Loosen the screws on the elevation control knob and slip the scale to zero mils.
	
	
	

	8. 
	Tighten the screws on the elevation control knob.                  
	
	
	

	9. 
	Identify a distant aiming point at least 200 meters away.
	
	
	

	10. 
	Ensure the boresight vertical hairline is on a definite edge of the distant aiming point by traversing while looking through the boresight and cross leveling.
	
	
	

	11. 
	Refer the vertical hairline of the M64A1 sight to the same definite edge of the distant aiming point.
	
	
	

	12. 
	Slip the deflection fine scale to zero mils.                       
	
	
	

	13. 
	Loosen the screws on the deflection fine scale and align the red index line to the red index arrow.  
	
	
	

	14. 
	Tighten the screws on the deflection control knob.                 
	
	
	

	15. 
	Ensure the 64 on the deflection course scale is aligned to the course deflection index arrow.                                    
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M252 81MM MORTAR MISFIRE PROCEDURES

MM1408

10/07/2003


TERMINAL LEARNING OBJECTIVE

1.  Given a mounted, SL-3 complete, M252 81mm mortar, an inert round of mortar ammunition, as a mortar squad, clear a misfire for a M252 81mm mortar by returning the weapon into action. (41TR.04.07)


1.  MALFUNCTIONS. All mortarmen should be aware of the following malfunctions.

    a.  Misfire.  A misfire is a complete failure of a cartridge to fire when the round is dropped into the barrel.  The propelling charge explosive train may not function for the following reasons:

        (1) Defective ignition cartridge.

        (2) Defective, damaged, or loose firing pin.

        (3) Fouled firing pin or firing pin obstructed by extraneous material.

        (4) Fouled bore.

        (5) Excess oil or water in the bore.

        (6) Misaligned stabilizing fins assembly.

        (7) Foreign matter or excess paint on round.  

    b.  Hangfire.  A hangfire is a delay in the function of a propelling charge explosive train at the time of firing.  The delay can range from a split second to several minutes.  Thus, a hangfire cannot immediately be distinguished from a misfire.

        (1) Improper storage and handling of the ammunition.

        (2) Fouled bore.

        (3) Fouled ammunition.

    c.  Cook-off.  A cook-off is the functioning of one or more of the explosive components of a round chambered in a hot weapon, initiated by the heat of the barrel. A cook-off may occur any time after half loading the round and the round striking the firing pin.  Causes for a cook-off are:

        (1) Exceeding the max rate of fire.

        (2) Smoldering debris in the barrel.

2.  PROCEDURES FOR CLEARING A MISFIRE  

    a.  Any crewmember shouts, “MISFIRE!” The entire platoon will echo, “misfire”. 

    b.  During peacetime live-fire training, the entire section or platoon to include the ammunition bearer from the misfiring gun moves at least 50 meters to the rear of the mortar.

    c.  Gunner will continue to brace the bipod.

    d.  The A-gunner positions his body to the right rear of the baseplate and using the edge of his left boot heal, kicks downward on the barrel three times; the round should fire. 

    e.  If the round fires, the mortar is re-laid and firing is continued. Swab the bore before firing is continued to remove any debris that may have caused the misfire.

    f.  If the round fails to fire after he has kicked the barrel, the gunner and A-Gunner move back 50 meters with the rest of the crew and wait for 60 seconds.
    g.  After 60 seconds is up, the gunner moves up to the side of the gun parallel to the baseplate. And piano feels with fingertips down the outside of the barrel, from just below the blast attenuator device of the barrel to the bottom of the cooling fins to check the cannon for heat. 

    h. If the barrel is not cool enough to handle, the gunner will join his crew 50 meters behind the gun to wait for it to cool, or he may attempt to cool the cannon by splashing water on it. If time permits “WAIT!” 

    i.  The gunner then locks the sight data and attempts to remove the sight unit by pressing on latching lever and sliding the sight unit out of the dovetail slot on the bipod.

    j.  The gunner places the sight unit in the carrying case.

    k.  The gunner then attempts to remove the firing pin, using the firing pin wrench.

    l.  If the firing pin cannot be removed the gunner depresses the elevation until approximately one inch of elevation is left using the elevation hand wheel. He then removes the firing pin and places it in the sight box.
    m.  The gunner places his right arm underneath the mortar mounting buffers and grasps the traversing hand wheel. He then grasps the other end of the traverse bar with his left hand.
    n.  The gunner then calls the A-Gunner and Ammo man up. The A-Gunner then presses the barrel clamp locking lever to release the barrel clamp assembly tension, but not releasing the barrel clamp.

    o.  The A-gunner then carefully turns the cannon ¼ turn to unlock the breech plug from the base plate socket cap and then locks the barrel clamp.
    p.  The A-Gunner, keeping both hands away from the muzzle, will place his right hand, palm up, under the BAD near the muzzle and his left hand, palm down, on top of the BAD near the muzzle. He will also place his left foot in front of the fixed leg so that his calf is resting against the fixed leg.

    q.  The ammunition man places both hands, palm up, under the cooling fin as close to the breech plug as possible.

    r.  The gunner will make eye contact with the A-gunner and ammo man then   ask “ Are you ready?”

        (1) If they are ready they will respond, “Ready.” If not, they will respond “No.” 

    s.  Once they are ready the gunner will announce, “Lifting”. The ammo man sounds off “Lifting” and slowly lifts the breach plug out of the baseplate. Do not put your hands on the breach plug when lifting and holding breech end of cannon tube. After lifting the mortar out of the baseplate, and the gunner notices the cannon at the horizontal position, he will announce "Horizontal". 

        (1) Never lower the breech plug below the horizontal position until the round is removed.
        (2) The command “HORIZONTAL” is the key for the a-gunner to slide the fleshy portion at the base of his thumb over the top of the muzzle to catch the round. The gunner will again ensure the team is ready and announces “Lift”, the ammo man will respond “Lifting”. 

    t.  The ammo man lifts the breech end of cannon slowly, and listens for the sound of the round sliding out of the cannon. When any member of the team hears the sound of the round sliding out, sound off “Sliding”, and “Stop lifting”. 

    u.  The A-gunner will not move his hands until the round makes contact with his hand. When the round stops against his hand, he will remove it from the barrel, sound off “I HAVE THE ROUND” and immediately attempt to replace the safety wire in the round.  


        (1) If the wire will not go into the fuze, do not force the safety wire into the fuze! The round may be armed.

        (2) Armed rounds will be treated with extreme caution. They will be placed in a sand bagged misfire pit, and EOD will be notified.

    v.  The ammunition man will lift the cannon to the vertical position and shake the cannon to dislodge any dirt or unburned increments from the cannon. He then replaces the breech plug back into the base plate socket cap and rotates the firing pin recess to the rear.

    w.  The ammo-man will then take the round and inspect it to try to find the cause of the misfire. He will check the primer on the base of the fin assembly.

        (1) If the primer is dented the round will be repacked in the original shipping material, and placed in the misfire pit. An ammunition tech. will be notified for disposal. 

        (2) If the primer is not dented and there is no apparent cause for the misfire, attempt to fire the round on a neighboring gun. If the cause of the misfire can be found, misaligned fin assembly, primer missing, excess paint on the body of the round, the round will be repacked in the original packing material and placed in the misfire pit (located 50 meters away from the guns on both sides of the gun line). An ammunition tech. will be notified for disposal of the round.   

3.  RELAY THE GUN
    a.  The a-gunner swabs the bore of cannon.

    b.  The gunner removes the firing pin from the sight box and inspects it ensure that it is not bent, broken, mushroomed. He then replaces the firing pin into the cannon, puts the sight unit back on the gun, and relays the mortar.

4.  LODGED ROUND
    a.  If the round is firmly lodged in the cannon, the ammo man may tap the side of the cannon in an attempt to dislodge the round. If tapping does not work, the ammo man may lightly shake the cannon. Caution should be taken to avoid causing the A-gunner to lose his grip on the muzzle. If the round does not slide out:

        (1) Gunner opens the barrel clamp assembly totally.

        (2) The gunner will lay the bipod back on the baseplate and stand. 

        (3) The a-gunner and ammo man will keep the barrel horizontal with the muzzle down range.

        (4) If the nearest misfire pit is to the gunner’s front he will carry the barrel to it.

        (5) If the nearest misfire pit is to the A-gunners front he will take control of the cannon and carry it to the misfire pit. 

        (6) The barrel will be taken to the nearest misfire pit and placed flat on the ground. EOD will be notified for further clearance of the misfire.

REFERENCES: 

FM 23-90 Mortars; pages 4-14 through 4-16.

EXAM ID: MM1408P
EXAM TITLE: M252 81mm Mortar Misfire Procedures Performance Examination

TLO/ELO: 41TR.04.07
STUDENT INSTRUCTIONS:

1. You are a mortar squad and must clear a misfire for a M252 81mm mortar.

2. There is no time limit for this task.

3. To achieve mastery, a mortar squad must perform each of the performance steps correctly.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The first crewmember that notices the failure to fire announces, "Misfire."
	
	
	

	2. 
	When a misfire occurs all crewmen will remain with the gun. During peacetime live fire training, the section/platoon will move to a safe position 50 meters to the rear. Only the gunner and assistant gunner will remain on the gun to clear the misfire.
	
	
	

	3. 
	The gunner maintains a grip on the bipods.
	
	
	

	4. 
	From a sitting position, the assistant gunner kicks downward three times on top of the cooling fins near the breech plug.
	
	
	

	5. 
	If the round fails to fire, the mortar squad moves back 50 meters and waits for 1 minute to allow the cannon to cool and to prevent a hang fire from injuring crewmen.
	
	
	

	6. 
	After waiting 1 minute, the gunner approaches the weapon in a low profile on the left side and sweeps the barrel with his fingertips from the bottom of the blast attenuator down to the breech plug.
	
	
	

	7. 
	If the barrel is to hot, the gunner may cool the barrel with water, snow, or, if time allows, wait longer. Then recheck for heat.
	
	
	

	8. 
	The gunner removes the sight, locks down the data, places the sight in the case, and retrieves the firing pin wrench.
	
	
	

	9. 
	The gunner attempts to remove the firing pin.
	
	
	

	10. 
	If the firing pin cannot be removed, the gunner lowers the elevation by cranking the elevation all the way down, then backing off 1/4 turn and removes the firing pin.
	
	
	

	11. 
	The gunner inspects the firing pin for excessive wear, mushroomed tip or breaks.
	
	
	

	12. 
	The gunner places the firing pin in the sight case.
	
	
	

	13. 
	The gunner grasps both ends of the traversing gear assembly to support the mortar throughout the rest of the procedure.
	
	
	

	14. 
	The gunner calls the assistant gunner and the ammunition man.
	
	
	

	15. 
	The assistant gunner and the ammunition man approach the cannon from the right rear in a low profile.
	
	
	

	16. 
	The assistant gunner ensures the barrel clamp latch is down, then releases the barrel clamp assembly and rotates the barrel 90 degrees.
	
	
	

	17. 
	The assistant gunner re-clamps the barrel clamp.
	
	
	

	18. 
	The assistant gunner places his left calf in front of the fixed leg assembly to stabilize the bipods.
	
	
	

	19. 
	The assistant gunner places his right hand at 6 o'clock on the barrel on the bottom of the blast attenuator device and his left hand at 12 o'clock on top of the blast attenuator device.
	
	
	

	20. 
	The ammunition man places both hands on the cooling fins under the barrel.
	
	
	

	21. 
	The ammunition man lifts the barrel to a horizontal position, checking with the assistant-gunner to see if he is ready to stop the cartridge. Once the barrel is raised to horizontal, it should never be lowered until the round is removed.
	
	
	

	22. 
	The assistant gunner places the fleshy portion of the heal of the thumbs over the blast attenuator device in preparation to stop the cartridge.
	
	
	

	23. 
	The ammunition man continues slowly lifting the base of the barrel past the horizontal position while listening for the sound of the cartridge moving in the barrel.
	
	
	

	24. 
	The first crewman that hears the cartridge moving in the cannon will announce, "sliding". If the cartridge is lodged in the barrel, remove the barrel from the bipod and place the barrel in the misfire pit. Notify EOD.
	
	
	

	25. 
	The assistant gunner allows the fuse to pass between the fleshy portions of the thumbs and stops the cartridge by applying pressure on the wide portion of the cartridge.
	
	
	

	26. 
	The assistant gunner removes the cartridge from the barrel and attempts to install the safety wire. Do not attempt to force the safety wire into the fuze. If the safety wire cannot be inserted into the fuse, place the cartridge in a misfire pit and notify EOD.
	
	
	

	27. 
	The ammunition man inverts the barrel and shakes out any unburned increments or debris then lowers the barrel and inserts the breech plug back into the socket cap.
	
	
	

	28. 
	The ammunition man receives the cartridge and inspects it for a dented primer or the lack of a dent in the primer and identifies the cause of the malfunction. If the primer is dented, re-pack the cartridge with all packing material and place the cartridge in the misfire pit and notify EOD. If the primer is not dented, attempt to fire the cartridge on a neighboring gun.
	
	
	

	29. 
	The gunner releases the barrel clamp and rotates the barrel until the firing pin recess is up.
	
	
	

	30. 
	The gunner installs the firing pin.
	
	
	

	31. 
	The assistant gunner swabs the bore of the mortar.
	
	
	

	32. 
	The gunner replaces the sight and relays the mortar on the last data given.
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STUDENT OUTLINE

LAY A MORTAR RECIPROCAL LAY
MM1409

10/07/2003


TERMINAL LEARNING OBJECTIVE
1.   Given an SL-3 complete, M252 81mm mortar and commands from a M2 aiming circle operator, lay a mortar reciprocal lay by achieving a tolerance of 1 mil within 115 seconds. (41TR.04.03)

1.  LAYING OF THE SECTION   

    a.  When all mortars in the section are mounted, the section leader lays the section parallel on the prescribed azimuth with an aiming circle.  The mortar section normally fires a parallel sheaf.  To obtain this sheaf, it is necessary to lay the mortars parallel.  When a section moves into a firing position, the FDC determines the azimuth on which the section is to be laid and notifies the platoon sergeant. 

2.  Reciprocal Lay M2A2 AIMING CIRCLE    

    a.  The section leader announces to the mortar gunners, "Gun line aiming point this instrument."
    b.  Ensuring their gun is level; the gunners refer their sights until the vertical crosshair of the sight is sighted on the lens, or the reflector of the aiming circle.

    c.  The gunners announce, "Gun # (1,2, and so on), aiming point identified."

    d.  The section leader sights on the lens of the sight unit, reads the deflection and announces the deflection to the gunner on the mortar. Example (“Gun 1, Deflection 2350”)

    e.  The gunner sets the deflection on the sight unit and performs the five steps of crew drill getting his mortar back up and level on the lens or reflector of the aiming circle.

    f.  When the sight has been sighted on the aiming circle and the mortar is level, the gunner reports, "Gun #___Ready for re-check."  The platoon sergeant again sights on the lens of the sight unit, and announces the deflection.  This procedure is repeated until the gunner reports a difference of zero to one mil between successive deflections. Once the gunner is within zero or one mil of the aiming circle operator he will announce “Gun # zero to one mil out gun laid”.  The mortar has been laid.

    g.  As soon as each mortar is laid, the platoon sergeant commands 

"Refer deflection 2800 place out aiming posts."  (The aiming posts are normally placed out on a referred deflection of 2800 mils.)  The gunner, without disturbing the lay of the mortar, places the announced deflection on his sight and aligns the aiming posts with the vertical line of the mortar sight.  He then announces,” Gun # UP”.

    h.  When all mortar gunners announce "UP," the instrument operator covers the head of the aiming circle, but leaves the instrument in position to permit a rapid recheck of any mortar, if necessary.

    i.  The section can be laid parallel by laying all mortars at the same time.  The instrument operator reads deflections to each of the mortars in turn.  As soon as the gunner of any mortar announces, "Ready for recheck", the instrument operator reads the new deflection to that mortar.  By laying all mortars at the same time, the section is quickly ready to fire.

3.  RECIPROCAL LAY USING THE MORTAR SIGHTS
    a.  The mortar section can be laid parallel by using the mortar sights.  For this method, it is best to have the mortars positioned so that all sights are visible from the base mortar.  The base mortar (normally No.2) is laid in the desired direction of fire by compass or by register on a known point.  After the base mortar is laid for direction, the remaining mortars are laid parallel to the base mortar as follows.

    b.  The (section leader) moves to the mortar sight of the base mortar and commands "Gun line aiming point this instrument."

    c.  The gunner of the other mortars refer their sights to the sight of the base mortar and announce, "Gun # aiming point identified".

    d.  The section leader reads the deflection the sight of the base mortar.  He then determines the back azimuth of that deflection and announces it to the other gunners.  Adding or subtracting 3200 to the initial deflection determines a back azimuth.  For example, "GUN Number three, deflection, one two zero zero."

    e.  Each gunner repeats the announced deflection for his mortar, places the deflection on his sight, and re-lays (using the five steps of crew drill) on the sight of the base mortar.  When the lens of the base mortar sight is not visible, the gunner lays the vertical cross line of his sight on one of the other two mortar sights.  This mortar lays him in once it is parallel to the base mortar sight unit.  He then announces, "Number one (or three), Ready for re-check."

    f.  After each mortar has been laid parallel within zero (or one mil), the mortar barrels are parallel to the base mortar.

    g.  As soon as each mortar is laid, the section leader commands "GUN LINE, REFER DEFLECTION TWO EIGHT ZERO (2800), PLACE OUT AIMING POST."

REFERENCES:

FM 23-90 Mortars; pages 2-35 through 2-41.

EXAM ID: MM1409P
EXAM TITLE: Lay A M252 81mm Mortar Reciprocal Lay Performance Examination.

TLO/ELO: 41TR.04.03
STUDENT INSTRUCTIONS:

1. You are a mortar squad and must lay your M252 81mm mortar reciprocal lay.

2. There is a 115 second time limit for this task.

3. To achieve mastery, the mortar squad must perform each of the performance steps correctly and by achieving a tolerance of 1 mil within the allotted time.

 PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	The gunner lays the mortar in the general direction of fire.
	
	
	

	2. 
	The gunner upon receiving the command, "Aiming point this instrument." refers the sight to bisect the lens of the aiming circle, or base piece.
	
	
	

	3. 
	The gunner announces, "Aiming point identified." once the vertical hairline of the sight is bisecting the lens of the aiming circle or base piece.
	
	
	

	4. 
	The gunner places the deflection on the sight unit after receiving the deflection from the aiming circle/base piece.
	
	
	

	5. 
	The gunner performs the five steps of crew drill to relay on the aiming circle/base piece.
	
	
	

	6. 
	The gunner announces, "Gun ready for re-check".
	
	
	

	7. 
	The gunner repeats steps 4 and 5 until the deflection announced from the aiming circle/base piece is within 1 mil of the deflection on the sight.
	
	
	

	8. 
	The gunner announces "Gun one mil out/zero mils out, gun layed."
	
	
	

	9. 
	The aiming circle operator announces, "refer your sight to 2800 and place out your aiming posts".
	
	
	

	10. 
	The gunner refers the sight to 2800 deflection and sends out the ammunition man 100 meters or as far as terrain allows up to 100 meters.
	
	
	

	11. 
	The gunner utilizes hand and arm signals to direct the ammunition man in the placement of the far post.
	
	
	

	12. 
	The ammunition man drives the post into the ground and removes cant from the posts as directed by the gunner.
	
	
	

	13. 
	On signal from the gunner, the ammunition man runs half the distance to the gun and responds to the gunner’s hand and arm signals to place in the near post.
	
	
	

	14. 
	The ammunition man drives the post into the ground and removes cant from the posts as directed by the gunner.
	
	
	

	15. 
	The gunner calls the ammunition man in with hand and arm signals once the correct sight picture has been attained and "Announces gun up".
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 TERMINAL LEARNING OBJECTIVE  



(1) Given a fire command, mortar ammunition, and a fuse wrench, prepare mortar ammunition for firing by preparing the round in accordance with the fire command. (41TR. 03. 01)


 ENABLING LEARNING OBJECTIVES

(1) Given a list of choices and a mission, select a mortar round by choosing the round most appropriate for the mission. (41TR. 03. 01b)

(2) Given a list of choices, identify the characteristics of an 81mm mortar round in accordance with FM 23-90. (41TR. 03. 01g)

      (3) Given a list of choices and a diagram of a 81mm mortar round, identify the nomenclature of a 81mm mortar round in accordance with TM 09922A-10/1 (41TR. 03. 01g)

(4) Given an 81mm mortar round, inspect an 81 mm mortar round in accordance with FM 23-90.  (41TR. 03. 01h) 

(5) Given an 81mm mortar round, a fire command, and required tools, set an 81mm mortar round fuse in accordance with the fire command.  (41TR. 03. 01i) 



(6) Given an 81mm mortar round, a fire command, and required tools, set an 81mm mortar round charge in accordance with the fire command.  (41TR. 03. 01j) 


1. Mortar Ammunition. You will discover, as we progress through this period of instruction, that the 60mm mortar ammunition is almost identical to the 81mm mortar ammunition except for its size. The common factors and components are listed below.

a. Color code/Markings. 


(1) Color code.  The color code is the body color of the cartridge; it indicates what type of filler is contained in the body. Each type of round can be identified by its color and markings.


(2) Markings. The markings on the body of the cartridge indicate the caliber (81mm or 60mm), the filler (High Explosive/Smoke, RP/Illumination), cartridge model (M889, M888…etc.), and the lot Number. 

	COLOR
	MARKINGS
	TYPE
	USE

	Olive Drab 
	Yellow Markings
	High Explosive
	Fragmentation and Blast.

	Light Green
	Red Markings
	White Phosphorous
	Screening, signaling, incendiary 

	Light Green with a brown band. 81mm only.
	Black Markings
	Red Phosphorous
	Screening, signaling, incendiary. Does not prevent the use of thermal.

	White
	Black Markings
	Illumination
	Battlefield illumination, Marking targets, and signaling.

	Blue
	White Markings
	Training Practice
	Training 


b. Components (the only exception is the M69 training cartridge, which does not have a fuze. It has a solid body)


(1) Fuze.  The fuze activates the filler and causes the cartridge to function at the desired time or on impact. 


(2) Body.  The body acts as a container for the filler. In the case of the high explosive cartridge it is also designed to break up into fragments when the cartridge detonates.


(3) Fin Assembly.  The fin assembly acts as a stabilizer, much the same as the fletching on the back of an arrow. The fin assembly also provides a housing for the primer, the ignition cartridge (Charge zero), and the external propellants. 

(a) Primer and ignition cartridge.  The primer and ignition cartridge provide the initial flash that will either propel the cartridge out of the cannon or ignite the propellant charges on the fin assembly to fire the cartridge farther.

c. Gas check system. The gas check system allows a rapid build up of pressure in the breach area of the cannon to propel the cartridge out of the barrel. Since the round is slightly smaller than the barrel, there must be a means of preventing the gas from escaping around the cartridge.


(1) Gas check rings are a series of raised rings and grooves in the side of the body that will slow the expanding gasses as they escape from around the cartridge. This causes the breach pressure to increase and forces the cartridge out of the cannon. 


(2) Obturating band. The obturating band functions like a piston ring in a combustion engine. As the heat and gasses make contact with the crimped obturating band the crimp is melted. The force of the round being pushed forward forces the obturating band towards the tail fin until it makes contact with the inside of the barrel and forms a seal. This seal causes the pressure to build behind the obturating band and forces the cartridge out of the barrel.

2. 81mm ammunition

a.  TYPES OF AMMUNITION: There are four types of ammunition used with the 81mm mortar:

(1) High Explosive.  

(a) The M821 HE cartridge is a British-made cartridge fitted with the US M734 multi-option fuze.  It is constructed from ductile cast iron and contains about 1.5 pounds of cyclonite (RDX)/trinitrotoluene (TNT) composition explosive.  The aluminum tail assembly has six integral fins equally spaced around the rear, which stabilize the round in flight.  The cartridge is painted olive drab with yellow markings.  Each cartridge weighs about 10 pounds and is provided with the M223 propelling charge, consisting of four horseshoe shaped increments fitted around the tail.

1 Type/use: High explosive/Fragmentation and blast.

2 Identification: Olive drab with yellow markings. 

3 Components: Fuze-M734 Multi-option, Propelling charge- M223 

4 Max. Range: 5608 meters (3.48 miles)

5 Effective burst area 40 meters diameter.

(b) The M889 HE cartridge is of the same construction as the M821 cartridge in every detail except the fuze which is the M935.




1 Type/use: High explosive/Fragmentation and blast. 

2 Identification: Olive drab with yellow markings.

3 Components: Vary by cartridge; fuzes may be P.D.-M524, M526, M567 or proximity-M532. 

4 Max. Range: 4500 meters (2.79 miles)

5 Effective burst area 40 meters diameter.
(c) The M374A3 HE cartridge is constructed from pearlitic malleable cast iron and contains about 2.10 pounds of composition B explosive.  It uses the M205 propelling charge, consisting of four horseshoe-shaped increments fitted around the tail.  The cartridge is painted olive drab with yellow markings and weighs about 9.05 pounds.

1 Type/use: High explosive/Fragmentation and blast.

2 Identification: Olive drab with yellow markings.

3 Components: Fuze- point detonating M58 or M524. Propellant M205.

4 Max. Range: 4800 meters (2.98 miles)

5 Effective burst area 34 meters diameter.

(2) Smoke (Phosphorus).

(a) M375, M375A1 and M375A2 White phosphorus

1 Type and use: Smoke with phosphorous/Spotting and incendiary 

2 Identification: Light green with red markings and a yellow band.

3 Components: Fuze-Point det. M524 or M526series. Propellant charge M90 on the M375. M90A1 on the M375A1/A2 

4 Max. Range 4500 Meters (2.79 miles)

(b) M819 Red phosphorus. The M819 cartridge has a cylindrical body and contains red phosphorus that produces white smoke on contact with air.  

1 Type/use: Smoke (red Phosphorous)

2 Identification: Light green with black markings and a brown band

3 Components: Fuze, mechanical time superquick, M772. Propelling charge, M218

4 Max. Range: 5100 meters (3.162 miles) 

(3) Illumination.  White with black markings

(a) M853A1 cartridge has a cylindrical body that contains an illuminating candle and parachute assembly.  It provides illumination for about 60 seconds with 600,000 candlepower illumination. 

1 Type/use: Illumination/battlefield illumination, marking for air support.  

2 Identification:  White with black markings

3 Components: Fuze, mechanical time superquick, M772, or M768 time fuze. 

4 Max. Range. 5100 meters (3.162 miles)
(4) Training Ammunition
(a) M879 Practice Cartridge. The M879 practice cartridge is a full range (5600 meter) training cartridge. The M879 contains inert filler.

1 Type/use: Training/Full range target practice.

2 Identification: Blue with white markings.

3 Components: Fuze, point det. M751. Propelling charge, M220.

4 Max. Range: 5600 meters (3.47 miles)

3.  Types of fuzes. The fuzes used on 81mm mortar ammunition are made to cause the fired round to function at the desired time or point.  The fuzes used with 81mm mortar ammunition are classified as point detonating, time, proximity and multi-option. 

(a) Point detonating (PD) fuze. PD fuzes are designed to function on impact with any object, or .05 seconds after impact when set on the delay setting.   

(1) M935 Point detonating.

a Settings: Super quick/Delay. 

b Used with: M889 HE.

(b) Time fuzes. Time fuzes are designed to cause the cartridge to function after a set time has elapsed. The time setting is adjusted by aligning the time scale to the index line on the fuze.

(1) M772 Mechanical time superquick.

a Settings: 4-55 seconds (half second graduations on the time scale).

b Used with: M819 smoke (RP) and M853A1 Illumination.

c Functions: Airburst/Impact. The round will function on impact if the time setting has not elapsed.

(2) M84 and M84A1 Mechanical time. An M25 fuze setter is necessary to set the fuze.

a Settings: M84, 0-25 seconds. M84A1, 0-50 seconds

b Used with: the M84 is used with the M301 and the M301A2 illumination. The M84A1 is used with the M301A3 illumination. 

c Functions: Airburst or when the time has elapsed. 

(c) Multi-option fuze. Are designed to offer a variety of functions in one fuze without having to calculate time settings.

(1) M734 Multi-option

a Settings: Proximity (PRX), Near Surface Burst (NSB), Impact (IMP), or Delay (DLY).

b Used with: M821 HE

c Function: PRX (burst height is 3-13 feet above impact area), NSB (burst height is 0-3 feet above impact area), IMP (on contact), DLY (.05second after impact) 

     (d) Proximity fuze. 

(1) M532 Proximity Fuze

a Settings: Prox/Super quick.

b Used with: M374A1/A2/A3

c Functions: Proximity (use as shipped)/Impact (Rotate nose of the fuze 1/3 of a turn in either direction). ONCE THE FUZE HAS BEEN SET TO FUNCTION AS POINT DETONATE, IT WILL NOT FUNCTION AS A PROXIMITY FUZE. DO NOT ATTEMPT TO RESET THE FUZE.

4. CARE AND HANDLING:  

a.  Ammunition is made and packed to withstand all conditions ordinarily encountered in the field.  However, since explosives are affected by moisture and high temperature, they must be protected.

b.  Before-firing checks include the following:

(1) Ammunition should be free of moisture, rust, and dirt.

(2) The fin and fuze assembly must be checked for tightness, damage and proper alignment with the body.

(3) Charges must be kept dry.

(4) Extra increments are removed if the round is to be fired with less than full charge. Extra increments must be protected from moisture and sparks.

(5) With the exception of a few unused increments (within the same ammunition lot number) as replacements for defective increments, excess increments should be removed from the mortar position.  

(6) The primer cartridge is checked for damage and dampness.

c.  Complete cartridges are always handled with care.  The explosive elements in primer and fuzes are sensitive to shock and high temperature.  Fuzes are not disassembled.

d.  The moisture resistant seal of the container is broken when the ammunition is to be used.  When a large number of cartridges are needed for a mission, they may be removed from the containers and prepared.  Propelling charges are covered or protected from dampness or heat.

e.  The ammunition is protected from mud, sand, dirt, and water.  If it gets wet or dirty, it must be wiped off at once.  The powder increments, mainly, should not be exposed to direct sunlight.  More uniform firing is obtained if ammunition is kept at the same temperature.

f.  The pull wire and safety wire are removed from the fuze just before firing.  When cartridges have been prepared for firing, but are not used, all powder increments and safety wires are replaced.  The cartridges are returned to their original containers.  These cartridges are used first in subsequent fire missions so that once-opened stocks can be kept at a minimum.

g.  Crated ammunition should be stacked with ventilation spaces between the crates to allow air to flow throughout the stack. Properly stacking the ammunition will help maintain a uniform temperature of the cartridge and the propellants.

h.  Ammunition should be stored under cover.  If it is necessary to leave the ammunition uncovered, it should be raised on dunnage at least 6 inches above the ground.  The stack is covered with a double thickness of tarpaulin.  Trenches are dug to prevent water from flowing under the stack.  WP cartridges are stored with the fuze end up.  Since phosphorus liquefies at about 100 degrees Fahrenheit, the ammunition is protected against an uneven hardening of the filler.  An air cavity can form on one side of a cartridge and unbalance it causing instability in flight.  Red phosphorus cartridges are stored the same as HE cartridges.

5. UNUSED PROPELLING CHARGE INCREMENTS: 

a. Excess increments should be destroyed daily.

b. Destroy increments by burning.

(1) Burning increments must be at least 100 meters from the nearest mortar position, parked vehicles, ammunition stacks or other flammable materials.

(a) Burning increments make a very large signature.  The selected burn area should be remote to prevent the enemy from locating your mortar position.

(2) The burn area shall be cleared of all dead grass or brush within 30 meters.

(a) Place increments on the ground.  Form a row 4 to 6 inches wide and as long necessary.  Do not pile increments more than 1 to 2 inches high.

(b) End train of increments with a row of single increments, followed by at least a meter of inert material such as dry grass or dead leaves. The inert material will be placed so that the fire will burn against the wind.

(c) Sound off “Burning increments”.

(d) Ignite dry grass or leaves.

(e) Quickly move away from the increments. Move away at least 30 meters. 

(f) Allow ensuing fire to self-extinguish. DO NOT TRY TO STOMP OUT THE FIRE!

(g) check the burn area to assure that all the embers are extinguished.

EXAM ID: MM1311P2

EXAM TITLE: 81mm Mortar Ammunition Performance Examination

TLO/ELO: 41TR.03.01
STUDENT INSTRUCTIONS:

1.  You are an ammunition man and have received a fire command requiring you to prepare a round of mortar ammunition. 

2.  There is no time limit for this task.  

3.  To achieve mastery, you must perform each of the performance steps correctly and prepare the round in accordance with the fire command. 

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	6. 
	Remove a round from the container.
	
	
	

	7. 
	Examine the round for burrs, deformities, cleanliness and serviceability.
	
	
	

	8. 
	Using a fuse wrench, set the fuse in accordance with the fire command by turning the fuse setter ring in a clockwise direction until the time scale is aligned with the index line.
	
	
	

	9. 
	Reduce the charge in accordance with the fire command by removing increments or propellants.
	
	
	

	10. 
	Remove the safety wire.
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TERMINAL LEARNING OBJECTIVE

1. Given a mounted, SL-3 complete, M252 81mm mortar, 8 rounds of mortar ammunition, fire commands, and targets, as a mortar squad, engage targets using search and traverse fire by achieving no greater than 20 mils deviation for both deflection and elevation for the mission. (41TR.04.12)


1.  MANIPULATION FIRE 

    a.  The two types of manipulation fire that we will discuss are traversing fire and searching fire.

    b.  Traversing Fire is used to distribute fire laterally across a target in width, by traversing from one side of the target to the other.

    c.  Searching Fire.  Used to distribute the fire over a target in depth, by searching from one end of the target to the other.

    d.  By combining traversing fire and searching fire we can distribute fire diagonally across a target area.

2.  TRAVERSING FIRE
    a.  To attack wide targets, the FO (Forward Observer) must use distributed fire for effect.

    b.  In distributed fires for effect, the gunner fires a specified number of rounds and manipulates the mortar for range or deflection changes between each round.  To attack a wide target, the distributed fires are called traversing fire.  To place traversing fire on a target, the FORWARD OBSERVER (FO) must adjust fire from one side of the target to the other.

    c.  After adjustment and before issuing the subsequent fire command for FFE (Fire for Effect), the FDC (Fire Direction Center) must tell the gunner to prepare to traverse right or left.

    d.  The gunner traverses the mortar all the way in the opposite direction commanded and then back two turns on the traversing hand wheel.

    e.  With the aid of the assistant gunner, the gunner moves the bipod legs until he is re-laid on his aiming posts.

    f.  Using the traversing mechanism, the gunner then completes realigning the mortar and announces, "UP."

    g.  When the mortar is laid, the FDC issues the subsequent fire command.  (Here at ITB, your instructor will issue the subsequent fire command).

    h.  The subsequent fire command gives the number of rounds to be fired and the amount of turns between each round. (Example: prepare to traverse right, 4 rounds HE quick, 2 turns per round, elevation 1100)

    i.  Once the gunner receives the subsequent fire command and is up and level on his aiming posts he is ready to begin firing.

    j.  The gunner braces the bipods as the a-gunner is given the command to “half load and fire”.

    k.  After the round has left the tube the gunner traverses the appropriate number of turns in the appropriate direction. He then puts a ¼ turn on his minor adjust in the direction to level the cross-level bubble. Then re-braces the bipods so the a-gunner can drop the next round. This continues until the last round is fired.    

3.  SEARCHING FIRE   
    a.  Searching fire is used to place effective fire on targets with depth.

    b.  To engage a deep target, the FO must adjust on one end of the target normally the near end.

    c.  After adjustment is completed on one end of the target, the FO estimates the range to the other end of the target. Then the FDC uses the firing table to determine the number of turns of the elevating crank that are needed to make all subsequent adjustments.

d.  The FDC is now ready to send the subsequent fire command to the gunner.  The commands are:

        (1)  How many rounds to search up or down.

        (2)  How many turns between rounds and starting elevation.

        (3)  An example of a searching fire command is:



            (a)  SQUAD

            (b)  FOUR ROUNDS

            (c)  SEARCH DOWN ONE TURN

            (d)  ELEVATION 1245

        (4)  If you receive a search up mission, the gunner must ensure that 1/4 of the elevation shaft is exposed.  When the gunner receives a search down mission, he will need 3/4 of the elevation shaft exposed to provide full elevation capabilities.

        (5)  Once the mortar is laid and all bubbles are leveled, he is ready to execute the fire command.

        (6)  The gunner braces the bipods as the a-gunner is given the command to “half load and fire”.

        (7)  After the round has left the tube the gunner elevates or lowers the appropriate number of turns. He then manipulates his minor adjust and levels the cross-level bubble. Then re-braces the bipods so the a-gunner can drop the next round. This continues until the last round is fired.
REFERENCES:  

FM 23-91 Mortar Gunnery; pages 13-1 through 13-12.

EXAM ID: MM1412P
EXAM TITLE: Engage Targets Using Traverse And Search Firing Using A M252 81mm Mortar Performance Examination

TLO/ELO: 41TR.04.12
STUDENT INSTRUCTIONS:

1. You are a mortar squad and must engage targets using traverse and search firing using a M252 81mm mortar.

2. There is no time limit for this task.

3. To achieve mastery, the mortar squad must perform each of the performance steps correctly and achieve no greater than 20 mils deviation for both deflection and elevation for the mission.

PERFORMANCE STEPS AND/OR PERFORMANCE STANDARDS:

	Performance Steps
	Master
	Non-Master
	Remarks

	1. 
	Mortar team receives a fire command, "Prepare to traverse right or left".
	
	
	

	2. 
	Mortar team repeats the fire command.
	
	
	

	3. 
	Gunner places the data on the sight.
	
	
	

	
	
	
	
	

	
	
	
	
	

	4. 
	Gunner traverses the bipods all the way left or right and back off two turns.
	
	
	

	5. 
	Ammunition man prepares ammunition for firing.
	
	
	

	6. 
	Gunner relays the mortar on the posts.
	
	
	

	7. 
	On command, the assistant gunner half loads and fires the initial round.
	
	
	

	8. 
	Gunner manipulates the traverse and elevation as dictated in the fire command.
	
	
	

	9. 
	Gunner re-levels the cross level bubble.
	
	
	

	10. 
	Repeat steps 6-8 until all rounds called for in the fire command are expended.
	
	
	


REFERENCES

FM 23-90 Mortars.

FM 23-91 Mortar Gunnery.

TM 08206A-10/1A Operator’s Manual for Lightweight Company Mortar, 60mm, M224.

TM 09922A-10/1 Operator’s Manual for Mortar, 81mm, M252. 
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